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IMNOACHUTEJIBHAS 3AIINCKA.
PaGouas mporpaMma cocraBieHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX IOKYMEHTOB:
1) depepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHIApTa OCHOBHOTO OOIIETO
oOpa3oBaHus (mpuka3 MuHHcTepcTBa OOpazoBaHus M Hayku Poccuiickoii denepauuu ot
17.12.2010 Ne 1897 «O06 yTBEepKICHMM ¥ BBEICHMM B JCUCTBHE (heaepasbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHJapTa OCHOBHOTO oOmero oOpa3oBaHus» (C
JIOTIOJIHEHUSIMH 1 U3MEHEHUSIMN);
2) Ilpukaza MunucrepctBa oOpa3oBanus u Hayku PO ot 19 nexabps 2014 r. Ne 1598 "O6
YTBEpkKACHUU (eAepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHIAPTa HAYaIbHOTO
o01rero 00pa3oBaHus 00YJAOITUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3I0POBBS);
3) OcHoBHoO#l oOpa3oBarenbHOil mporpammbl (OOIT) cpennero oOmiero obpasosanuss MAOY
COLI Ne 46 ¢ YUOII u Ha ocHoBe [IpumepHOil mporpaMMbl cpeaHero oouero oopazoBaHMs
111 00pa30BaTeNbHBIX yupexacHuil PO.
4) YuebHOro Mmiana ocHOBHOro oomero oopasoBanus MAOY COIII Ne 46 ¢ YUOII na 2021-
2022 yuebOHbli TO;
5) PabGoueit mporpammbl K Kypcy mo mnocobuto: M. B. BapeimoBa Xumus. Meromnueckue
pekomenmanuu. Paboune nporpammel. - M.: [Ipocsemenune, 2017.
I[Iporpamma peajim3yercsi HA OCHOBe Y4eOHO-MeTOAMYECKOr0 KOMILIEKTa, BKIIOYAKONIEro
yuyeOnuk Xumus. 11 kimacc: yueOHUK aiisi 0011e00pa30BaTENbHBIX OpraHU3aIMi: yrITyOIEHHBINA
ypoBens/ C. A. Ily3akos, H. B. Mamnuuna, B. A. [Tonkos. — M.: [Ipocsemenne, 2019, koTopsIii
BXOOUT B (deaepanbHbli TepeueHb YUYeOHUKOB, PEKOMEHJOBAHHBIX MMHUCTEPCTBOM
oOpa3oBaHus 1 Hayku Poccuiickoit denepalnyu K UCIOIb30BAHUIO B 00pa30BaTEILHOM IIPOLIECCE
B 00meoOpa30oBaTEeNbHBIX  YUPEKICHUSIX, YTBEPXKACHHbIM  mpukazoM MuHHCTEpCTBa
oOpasoBanusi u Hayku Poccuiickoit ®enepanmun u umeer rpud «PexoMeHmOBaHO
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoii @enepanumy.
YpoBenb o0yueHus: — npodunpHelif. @opMa o0yueHuUs: — O4Hasi, 0 HEOOXOIUMOCTHU (B MEPUOJT
HECIIOKOWHOM 3MUAEMHUOJIOTMIECKON 0OCTAHOBKU) AUCTAHIIMOHHAS.
CormacHo ®enepaibHOMy 0a3UCHOMY Y4eOHOMY IUTaHy JUIsi OOpa30BATENIbHBIX YUPEKICHUN
Poccwuiickoit @enepanuu B IpUMEpPHO IporpaMMe OCHOBHOTO OOIIETr0 00pa30BaHUS M0 XUMUU
Ha u3ydeHue npeamera B 11 kinacce Ha MpoUIBLHOM ypOBHE OTBOAMUTCS He MeHee 132 yacoB u3
pacuera 4 yaca B HeZeNO, B TOM uucie 14 yacoB OTBOAMTCA Ha MpakTHUeckue padboTsl. B
YCIOBUSIX BPEMEHHOM pealu3allud  00pa30BaTEIbHBIX MPOrpaMM OCHOBHOIO  OOILEro
00pa3oBaHUs C MPUMEHEHHEM AJIEKTPOHHOTO OOy4YeHMS W JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUI B PEKUME CaMOU3O0JISIIUN JeTeit CJICOAYCT PYKOBOACTBOBATHCA [TonoxxenneM 00



opraHuzanuy o0pa30BaTENIbHOTO IPOLECCa C HCIOJIb30BAHUEM 3JIEKTPOHHOTO OOy4YeHUs u
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.
IIporpaMmMa  KOppeKTHpyeTCs C Y4Ye€TOM MHJIUMBHUIYaJbHOCTU KJacca, IpelIoiaraet
IuQepeHIpOBaHHbIE 3aaHMUs.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O TIPEIMETA
BbinmyckHUK Ha yriy0JIleHHOM yPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCS:
packphIBaTh Ha MPUMEPAX poJib XUMUU B POPMUPOBAHUU COBPEMEHHON HaydHON KapTHUHBI MUpa
U B MPAKTUYECKOM JEeATENIbHOCTH YEJIOBEKA, B3aMMOCBA3b MEXIy XHUMHEH U Apyrumu
€CTECTBEHHBIMU HayKaMU;
WJUIIOCTPUPOBATh HA IPUMEpPAX CTAHOBJIEHUE U 3BOJIOLHUIO OPraHUYECKON XUMHUM KaK HayKd Ha
pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ PA3BUTHUS;
YCTaHABIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXJAY CTPOCHMEM aTOMOB XUMHUYECKHUX
JJIEMEHTOB U NIEPUOANYECKUM M3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCIUHECHUN
B COOTBETCTBUU C MOJOKEHUEM XUMUYECKUX IEMEHTOB B IEPUOINYECKOI CHCTEME;
aHAJIM3UPOBATh COCTaB, CTPOCHHWE M CBOMCTBA BEULIECTB, MPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKHX TEOPHUH: XMMHUYECKOTO0 CTPOEHHUs OopraHudeckux coeauHeHuii A.M. bytneposa,
CTPOEHHS aTOMa, XUMHUYECKOMN CBSI3H, DJIEKTPOIUTUYECKON IUCCOLMALMM KUCIOT U OCHOBAaHUI;
YCTaHABIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXy CBOMCTBAMHU BELIECTBA U €0 COCTABOM
U CTPOCHHEM;
IPUMEHATH IPaBHJa CHCTEMAaTHYECKOM MEXKAYHAapOOHOW HOMEHKIATyphl Kak CpelIcTBa
pasIuYeHus U UACHTU(UKAIIMY BELECTB 10 UX COCTaBY U CTPOCHHUIO;
COCTaBJIATh MOJICKYJSIPHBIE W CTPYKTYpHBIE (OPMYIJIBI HEOPTraHWMYECKMX W OpraHMYeCKUX
BEIIECTB KAk HOCUTENeH WHPOpPMAIMU O CTPOSHHHM BEIIECTBA, €ro CBOMCTBaX W
IIPUHAJIEKHOCTH K OIIPENEIEHHOMY KJIAcCy COEUHEHM;
OOBSCHATh MPUPOAY M CHOCOOBI 0Opa30BaHUs XUMHUYECKOW CBS3HM: KOBAJICHTHOH (MOJISIPHOM,
HETOJIIPHON), MOHHOM, METa/NIN4eCKOM, BOJOPOJHOW — C LENbI0 ONpENEICHUs XUMHUECKOM
AKTUBHOCTH BEILIECTB;
XapakTepu3oBaTh (U3NYECKHE CBOMCTBA HEOPraHUYECKMX M OPraHWYEeCKUX BEUIECTB MU
yCTaHABIMBAaTh 3aBUCUMOCTh (U3NYECKUX CBOWCTB BEUIECTB OT THUMA KPHUCTANINYECKOM
peILIeTKY;
XapaKTepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHMM XUMHUYECKHX CBOMCTB IPOCTHIX BELIECTB,
BOJIOPOJHBIX COEMHEHNH, BBICIIUX OKCUIOB U TMIPOKCHUJIOB;
MPUBOJUTh NPHUMEPHl XUMHUYECKHX pEAKLUl, PpacKpbhIBAIOIIMX XapaKTepHbIE XHMHUYECKUE
CBOMCTBA HEOPraHWYECKUX M OPraHMYEeCKUX BEIIECTB HM3YYEHHBIX KIACCOB C ILEJIBI0 HX

naeHTuuKanu 1 00bICHEHHUS 00JIaCTH PUMEHEHUS;



ONpeNeNATh MEXaHU3M pEaKIUH B 3aBUCUMOCTH OT YCIOBUHM IpOBEJNCHMS peakuuu Hu
MIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUUECKUX pEaklMii Ha OCHOBE THUIIa XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

YCTaHABIMBAaTh 3aBHUCHUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OpPraHUYeCKHUX COEIMHEHUH OT
XapakTepa B3aMMHOI'O BJIMSHHUS aTOMOB B MOJIEKYJIAX C LI€JIbIO IIPOTHO3UPOBAHUS IPOJIYKTOB
peaxkuuy;

yCTaHaBIMBAaTh 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOM pPEAKIUM WU CMEIIEHHS XUMHYECKOIO
paBHOBECHs] OT pa3IMuYHBIX (DAKTOPOB C LEJNbIO ONpENEIeHUss ONTHUMAJbHBIX YCIOBHUH
MPOTEKAHUS XMMHUECKHUX IIPOLECCOB;

yCTaHaBJIMBaTh T'€HETUYECKYIO CBA3b MEXIy KJIaccaMHd HEOPraHMYeCKMX M OpraHMYecKuX
BELIECTB /JIi OOOCHOBaHMSI NPUHLUIHUAIBHON BO3MOXKHOCTH IIOJYyYEHUS HEOPraHUYECKUX U
OpraHMYECKHUX COSIUHEHUH 3a/1aHHOr0 COCTaBa U CTPOCHHUS;

MO0MpaTh pearcHThl, YCIOBUSA U ONMPEIENIATh MPOIYKTHl pEaKkiiii, MO3BOJSIONINX PEan30BaTh
1a00paTOpHbIE U NPOMBIIIJICHHBIE CIOCOOBI IOJy4eHHUs Ba)KHEHIIMX HEOPraHUYECKUX MU
OpPraHNYECKHX BEILECTB;

OINpeNeNATh XapakKTep CpeAbl B pe3yiabTaTe TUAPOIM3a HEOPraHMYeCKUX M OpraHMYecKuX
BELIECTB W NPUBOJIUTH MPUMEPBl TMIPOJIM3a BELIECTB B ITOBCEJIHEBHOW XHM3HHM 4YeEJIOBEKa,
OMOJ0rn4ecKuX 0OMEHHBIX IPOLEcCaX U MPOMBIIUIEHHOCTH;

MPUBOJIUTh  MPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUili B MpUpOJE,
IIPOU3BOJICTBEHHBIX MPOLECCAX U )KU3HEIEATEIbHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTHUECKOE HCIOIH30BAHNE HEOPTaHUYECKUX M OPTraHMYECKHX BEIECTB M UX
peaKIuii B MPOMBIIUIEHHOCTH U OBITY;

BBIIIOJHATh XUMUYECKUN DKCIEPUMEHT 10 PACIIO3HABAHUIO W IOJYYEHHIO HEOPraHWYECKUX U
OPraHMYECKHUX BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM COEAMHEHHH, B COOTBETCTBUU C
[IpaBUJIAMM M IpueMaMM 0e30macHOM paboThl ¢ XMMUYECKHMMHM BELIECTBAMU M J1aOOpaTOPHBIM
000pyI0BaHUEM;

MIPOBOAMUTH pacyeThl HAa OCHOBE XUMHUYECKUX (OPMYyNl M ypaBHEHUN peakluil: HaXOXICHHE
MOJIEKYJISIPHOM (HOpMYJIBI OPraHUYECKOTO BEHIECTBA MO €ro IUIOTHOCTH M MAaCCOBBIM JOJISIM
2JIEMEHTOB, BXOJSILMX B €r0 COCTaB, WIM IO MPOAYKTAM CTOPAHMS; pacdyeTbl MacCOBOW JOJH
(Macchl) XMMHUYECKOTO COSIMHEHUs] B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEILECTBA)
MPOJYKTOB pEaKlMU, €CIM OJHO M3 BEIIECTB JIaHO B M30BITKE (MMEET IMPHUMECH); PacueThl
MaccoBOM MM OOBEMHOH J0OJIM BBIXOAA MPOJAYKTa PEAKLUU OT TEOPETHUECKH BO3MOXKHOIO;
pacueThl TeMI0BOro 3 dexTa peakun; pacueTsl 00bEMHBIX OTHOLIEHUH Ia30B MPH XUMHUECKUX
peakiusax; pacuyeTsl Macchl (00beMa, KOJIUYEeCTBA BEIIECTBA) MPOJYKTA PEAKLUH, €CIH OJHO U3

BCIICCTB JaHO B BUAC pacTBOpa € onpez[eneHHofI MacCOBO# JIoJIeH PaCTBOPCHHOT'O BEIICCTBA,



HCTOJIb30BaTh METOAbl HAYYHOTO IIO3HAHUS: aHaIu3, CUHTE3, MOJCIMPOBAHUE XHUMHUYECKUX
MPOIIECCOB U SIBJICHUW — TPU pEIIeHUH Y4eOHO-HCCIICIOBATEILCKUX 3a7ad IO H3YYCHHIO
CBOMCTB, CITOCOOOB MOJYYSHHS U PACTIO3HABAHUS OPTAHHMYECKUX BEIIECTB;
BJIQJIETh TpaBWwiaMu Oe3omacHOro oOpamieHusi ¢ €IKUMH, TOPIOYUMH W TOKCHYHBIMU
BEIIIECTBAMH, CPEICTBAMH OBITOBOW XMMHH,
OCYIIECTBIISITh TOWCK XMMHYECKOH WH(POpPMAIMK TI0 Ha3BaHUAM, HIACHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;
KPUTHYECKH OIICHHBATh M WHTEPIPETHPOBATh XMUMHUYECKYI0 HH(DOPMAIHIO, CONEpKAlIyloCcs B
COOOIIEHUAX CPEICTB MaccoBod uH(poOpManuu, pecypcax HHTepHeTa, HAYYHO-TIOMYISPHBIX
CTaThSAX C TOUKH 3PCHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IEJISX BBISBICHHS OIMTMOOYHBIX
CyXKACHHIA U (HOPMUPOBAHHS COOCTBCHHOW TTO3UIIHH;
yCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY (pakTamMu ¥ TEOpHUEH, MPUUNHOMN U CJICICTBHEM TP aHAIIN3E
MPOOJIEMHBIX CHUTyallnii M OOOCHOBAaHWW NPHHUMAEMBIX PEIICHWH Ha OCHOBE XUMUYECKUX
3HAHUI;
MPEICTABIATh MYTH PEHICHHs] TI00ANBHBIX MPOOJIeM, CTOSAIIUX Iepel YeIOBEYeCTBOM, H
MEePCNEKTUBHBIX HAIMpPABICHUN Pa3BUTHUS XUMUUYECKHUX TEXHOJIOTHM, B TOM YHCII€ TEXHOJOTUH
COBPEMEHHBIX MAaTEPHAIOB C Pa3IMYHON (PYHKIIMOHATHHOCTHIO, BO3OOHOBIISIEMBIX HUCTOYHUKOB
CBIPbS, IEpepabOTKH U YTHIIM3AIIMN TPOMBIIIIICHHBIX U OBITOBBIX OTXOIOB.
(hopmynupoBaTh 1Eh UCCIIEIOBAHMS, BBIIBUTATh U MPOBEPATH IKCTIEPUMEHTAIBHO THIIOTE3bI O
XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMUYECKUE PEAKIINH, O XapaKTEPE U MPOAYKTAX PAZTUUYHBIX XUMHUUECKUX PEAKIIHI;
CaMOCTOSITENIFHO TUTAHUPOBATh M TPOBOJUTH XUMHYECKHE JKCHEPUMEHTHI C COOJIIOIEHHUEM
TpaBuiT 0€30MacHOM pabOTHI ¢ BEIIECTBAMH U JJa00OPATOPHBIM 000PYI0BAaHUEM;
WHTEPIPETUPOBATh JIaHHBIE O COCTABE M CTPOCHUU BEILECTB, IMOJYYEHHbIE C MOMOUIBIO
COBPEMEHHBIX (DU3UKO-XUMHUECKUX METOJIOB;
ONUCHIBATh COCTOSIHUE JJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUYECKUX
MPEACTaBICHUNH O CTPOCHUHM aToMa ISl OOBSICHEHUS PE3YJIBTATOB CIIEKTPAIBHOIO aHalIn3a
BEILIECTB;
XapaKTEPU30BaTh POJb a30TOCOAEPKAIIUX T€TEPOLUUKINYECKUX COCIUHEHUH M HYKJICMHOBBIX
KHCIIOT KaK BAYKHEUITUX OMOJIOTUYECKU aKTUBHBIX BEIIECTB;
MIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHMUSI OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIH,
JIeXKAIMX B OCHOBE MPUPOHBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB.

COIAEPKAHUE YYEBHOI'O ITIPEJMETA
4 yaca B Hees110, Bcero 132 yaca

Tema 1 Crpoenne Bemectna (15 yacos)



CoBpemeHHbIE MpeACTaBiIeHUs O cTpoeHuu aroMa. CocTosHUME DJIEKTpOHa B  aTOME.
KopnyckynsipHo-BoaHOBOM Ayanu3M aniekTpoHa. KBanTosble yncia. OCHOBHOE U BO30YKIECHHOE
coctosiue atoma. [IpaBuno Xynpa. Ilopsgok 3amonHeHuWsl moaypoBHew y S-, p-, d-, u f-
3JIEMEHTOB. DJIEKTPOHHbIE KOH(UTYpallui aTOMOB. VI3MeHeHre aTOMHOTO pajnyca B Imepuojax
u rpynnax [lepuoguueckoii cucrembl. OOpa3zoBaHue MOHOB. DHeprus noHuzauuu. CpoacTBo K
ANEKTPOHY. DIEKTPOHHOE CTPOECHUE HOHOB.

Xumnueckas cBsa3b. Kpucraniumyeckue pemerku. OOniye NpeacTaBiICHUS O XUMHUECKOM
CBA3M. OJEKTPOOTPHULATEIBHOCTh. MeTalibl UM HeMeTaulbl. XHMHMYECKas CBsI3b: HOHHasd,
MeTaJIn4yecKasi, KopajaeHTHas. KoBaneHTHas nmoyisipHas M HEMOJspHAs CBA3b. Jlunonu. DHeprus
cBs3M. [lnuHa cBs3u. MexaHu3Mbl 00pa3oBaHUsl CBS3U: OOMEHHBIM M JOHOPHO-aKUENTOPHBIM.
Tunel tubpuam3anuu. [IpodHOCTH G-CBS3M W 7W-CBsI3U. HeBajeHTHbIE B3aUMOACHCTBHS —
OpUEHTALIMOHHOE M AucrnepcuoHHoe. BopoponHas cBA3b. Kpucraumueckue pemeTKu:
MOJIEKYJIIPHBIE, AaTOMHBIE, HOHHBIE, METAJUIMUECKHE.

JleMOHCTpalMM: MOJEIIA HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX 1 METAJUNINYECKUX PEIIETOK.

Tema 2 OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYeCKUX peakuuii (19 yacos)
DJIeMeHTbl XMMHMYecKOl TepMoauHaAaMUKH. (CaMONpOU3BOJIBHBIE M HECAMOIPOU3BOJIbHBIE
peakunu. XuMu4deckas TepmMoauHamMuka. TepMoarnHaMu4ecKasi CUCTEMa — OTKPBITasl U 3aKphITasl.
OK30TEpMUYECKHME M OHIAOTEPMHUYECKHE DPEAKUUU. BHYTpeHHss »JHeprusa. OHTaJIbNUA U
SHTpONMs. OKCTEHCUBHBIE MapaMmeTpbl. VHTeHcHBHbIE mapaMeTpbl. OHeprus ['ub0Oca.
DOHTANBNUHHBIA U SHTPONUIHBIN QakTop. [IpuHIMN SHEpreTHYecKoro conpsykeHus. O0paTumble
U HeoOpaTHMble peakiMu. XUMHUYeckhe paBHOBecHe. KOHCTaHTa XMMHMYECKOIO pPaBHOBECHS.
[Tpunmun Jle-llarense. 'omeocTas.

DJieMeHTbl XUMHYeCKOil KHHeTUKU. MexaHu3M peakiuil. DnemeHTapHbsii akT. [lapanienbHble
peakuuu. IlocimenoBarenpHble peakuuu. ['OMOreHHBle peakuuu. ['eTeporeHHsle peakiuu.
CKopocThb peakuuu, €€ 3aBUCUMOCTh OT pa3IM4HbIX (PakTopoB. KuHeTHueckue ypaBHEHHS.
KoncranTa ckopoctu peakuuu. Ilepunon nonynpespamienus. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
temneparypsl. [IpaBuno Baut-I'odda. Oneprus akruauuu peakuuu. Karanus. KaranuzaTopsl.
WNuruburtopel. 'OMOreHHbIN U reTEpOreHHbIN KaTaaus.

Crexuomerpus. Crexuomerpus. MomsipHas macca. Monsipablii o0bem raszo. KommuecTBo
BeniecTBa. Mok, OTHOCUTENBHAs IJIOTHOCTH OJHOIO rasza IO JIpPYroMy rasy. YpaBHEHHUE
MenneneeBa —Kianeiipona. Monsipaas Macca cMmecu ra3oB. [loctosiHHas ABoraapo.
CooTHoIIEHNS MEXTY KOJTMYECTBAMU BEIIIECTB B YPaBHEHHH.

PacTrBopbl. ['OMOreHHsle U reTeporeHHble cHUCTEMBbI. PacTBOpbl. MossipHass KOHUEHTpaLUs

PACTBOPCHHOI'O BCUICCTBA. MaccoBast gos. OObemHas JOJIA. KOB(I)(bI/II_II/ICHT pPacTBOPHUMOCTH.



3aBUCHUMOCTh PAacTBOPUMOCTH HEKOTOPBIX cojiell OoT Temneparypbl. HacbleHHslii u
HEHaCHIIEHHBIN pacTBOp. ConbBatarus. [ uapaTel. AKBAaKOMILIEKCHL. PacTBOPUMOCTD.
Jemoncmpayuu. Ternosbie 3)PEKTh MPU PACTBOPSHUH KOHIICHTPUPOBAHHOM CEPHOU KHUCIOTHI
U HHUTpaTa aMMOHMS. 3aBUCHUMOCTb CKOPOCTHM PEaKIUU OT KOHILIEHTPALMH U TeMIEepaTyphl.
Pa3noxxeHne nepokcuaa BoJOpoia B MPUCYTCTBUH KaTalln3aTopa.

Tema 3. BemecTtBa 1 0CHOBHBbIE THIIBI X B3auMoaeicTBus (39 u)
Kuaaccudukanusi Heopranmyeckux BemecTs M peaknuil. Oxcunabl. Kucnorel. OcHoBaHHMS.
Comu. Okxcuapsl KUCIOTHBIE, OCHOBHBIC, amdoTepHble, Hecoaeoopasyromme. Kucnors
KHCIIOpoicoAepkamue u Oeckucioponnbie. KHCIOTHI 0OJIHOOCHOBHBIE U MHOTOOCHOBHBIE.
OcnoBanus. énoun. HepactBopumbie ocHoBaHus. AMboTepHble ocHOBaHMs. CoJld CpeIHHE,
KHCJIBIE, CMellaHHble, ocHOBHble. Comm paBoWHble. Knaccuduxamms peakuuif. Peaximu
COEIIMHEHUS, PA3NIOKEHUs, 3aMEIICHHUs, OOMEHa.
duaekTpoauTnyeckasi aucconmuanusa. Peaxkumsi HelTpanmu3amum.  DJIEKTPOIUTHI U
HE3JICKTPOJIUTBL. Teopus 3IEKTPOJIMTHYECKOW AHCCONMALMKU. MexXaHu3M BJIEKTPOIUTHYECKON
nuccormanu. CuiibHble W cinabble 27eKTposiuThl. CTeneHb HMOHU3AIUU  (JAUCCOIUAIINN).
Juccoumnanus KucioT, OCHOBaHUM, colel. Peakuus HeUTpanu3anuu.
Peakuuu oOMeHa ¢ yuyactueM coJieid. BzauMojeilicTBue CpeHHMX COJEH C KHCJIOTaMH, C
OCHOBaHUSIMH W MeXAy cobOoi. Peakmuum ¢ ydyacTueM KHUCIBIX cosied. ['maponm3 colen.
CoBMECTHBIN THAPOIH3.
AM@oTepHble OKCHIBI U THAPOKCUABL. AMpoTepHOCTh. Peakimm aM(OTEpHBIX OKCHIOB B
pacriaBe. KowmmnekcooOpasoBanue B pacminaBax. Peakuuu amM@pOTEepHBIX OKCHAOB H
TUAPOKCUIOB B pacTBope. Peakumu conei MeTamios, o0pa3yrmux aMmpoTepHble COeTUHEHUS.
3HavyeHMe KHMCJIOTHO-OCHOBHBIX peakuuid i opraHusMa 4ejoBeka. BomgopomHsrii
noka3zarenb (pH). bydepnas cucrema. 3Hauenus pH kuakocTeit opraHn3Ma 4eaoBeKa B HOpME.
Bydepnbie cuctembl opranusma (rupokapOoHaTHas1, reMOrjaoouHoBasi, hocdarHas, OenkoBas),
uX B3auMOCBsI3b. by(epnas émkocTh. Hapyienne KHCIOTHO-OCHOBHOTO COCTOSIHHSI.
OKHCJINTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakuMu. JJjeKTpouau3. CTeneHb  OKHUCIICHUS.
Knaccudukamnuss OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX peakiuid. BrusHue cpensl pactBopa Ha
MPOTEKAHNUE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMK C YJaCTHEM JIBYX BOCCTAHOBUTENEH WM JABYX OKHCIUTENEH. DIEKTPOIU3 paACILIaBOB U
pacTBOPOB COJIEH.
CTpoeHHe KOMILIEKCHBIX COeJUHeHUH. J[OHOpHO-aKIENTOPHBI MeXaHU3M O00pa30BaHUS
KOMIUIEKCHBIX COeIMHEHUH. LIeHTpanpHblli aTOM. BHYTpEeHHS KOOpIMHALIMOHHAS ctepa.
Jluranael: MOHOJIEHTATHBIE, OWIEHTAaTHBIE, TOJUACHTATHBIC. BHENIHSAS KOOpIUHAIIMOHHAS

C(bepa. HpaBHna Ha3BaHUS KOMIUIGKCHOM 4YacTulibl. HasBaHMs JUraHjos. HpaBHna
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HOMEHKJIATYPBI. [Honusanepusie KOMIUIEKCHBI. Maxkpouukindyeckue KOMILIEKCHI.
KoopaunnanmonHoe uncino. Konpuryparwsi KOMIUIEKCHBIX COSAMHEHUH.
Hemoncmpayuu. dusnyeckue CBOWCTBA OKCUIOB, KHCIOT, OCHOBaHWM, coisieil. M3yuenue
3JIEKTPONPOBOAHOCTA pacTBOpoB. Peakuusa HeWrpanuzauuu. Peaknum KHUCIBIX coiel ¢
MeTtaiuiamu. [lonydyeHne KOMIIEKCHBIX COJIEH.
Jlabopamopusie onvimel. 1. CoBMECTHBIN ruaponu3. 2. BiausHue u3MeHEeHUs TeMIepaTypsl Ha
CMEIIEHUE PAaBHOBECHS I'MIPOJIN3a.
Ilpakmuueckue padomet. 1. 'unponus coneil. 2. 'MIPOKCOKOMITIIEKCH METAIIOB.

Tema 4. Xumus dj1emeHTOB (709)
buorennbie 3jieMenTbl. Kiaccudpukanus sjeMeHToB. buorennesie sneMeHThl. OpraHoreHsbl.
DJEeMeHTBHl ANEKTPOJIUTHOrO (oHa. MukposnemenTsl. Kiaccupukanust OWOTEHHBIX IS
opranm3ma dyenoBeka. OOImas XapakTepucThKa S- 3yeMeHTOB. OOImas XapakTepHCTHKA P-
37€MEeHTOB. MakcuMasbHble U MUHUMAJIbHBIE 3HAUEHUS! CTENIEHEH OKUCIIEHUS P-3JIEMEHTOB 2—
4-ro MepuoJ0B C MpUMepamMH OWHApPHBIX coeauHeHHid. OOIas xapakTeprcTHKa (-31eMEHTOB.
CrerneHu OKUCIICHUS OMOJIOTHYECKU BaXKHBIX (-32JIEMEHTOB B COSIMHCHUSX.
Bogopon wu xkwmcaopon. Bogopoa. OKHCIMTENbHO-BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTH
Bogopona. [mapunel wmertamioB. Kucnopon. AmgoTpornHble MOAUGUKALMKA — KHCIOPOJA.
XuMUYecKue CBOMCTBa Kuciopoaa. JlabopaTopHble CIOCOOBI M MPOMBIIUICHHBIE CIOCOOBI
MOJIy4eHUsT KACIopoaa. XUMUYECKHE CBOWCTBA 030HA. KauecTBeHHast peakuys Ha 030H. Bojga u
nepokcus  Boxopoaa.  OKUCIMTETbHO-BOCCTAHOBUTENbHAS  JBOMCTBEHHOCTh  IE€POKCHA
BOA0poJa. OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMM C Y4acTHEM IEPOKCHAA BOAOpOAa B
pa3HbIX cpeaax.
Ianorennbl. OOmas xapakTepuCTHKa W (PU3WYECKHE CBONCTBA. XHWMHUYECKHE CBOHCTBA
rajoreHoB. JlaGopaTopHbple CTHOCOOBI TOMydeHUsS TajnoreHoB. OKHUCIUTENBbHAs CIOCOOHOCTH
rajoreHoB. JIMCIpONOPLUMOHUPOBAHUE TajoreHoB. @PU3MUYECKME U XUMHUYECKUE CBOWCTBA
rajoreHoBo1opoioB. OcoOeHHble CBOIcTBa (HTOPOBOAOPOAHON KHCIOTHL. KauecTBeHHbIE
peaKkuu Ha MOHBI rajgoreHoB. Kucnopoacoaepxkammue coeAMHEHUS rajJoreHoB. XJIOPHOBAaTHUCTas
KUCiIOoTa. XJIOpUCTas KHCIOoTa. XJIOPHOBAaTas KHCIOTA. XJIOpHAass KHCIOTAa. ['MIOXIOpHTEIL.
Xsoputsl. Xnopartsl. [lepxiopatel. [IpuMeHeHrEe raJoreHoB U UX BaKHEUIINX COCIMHEHUMN.
Cepa. XapakTepucTuka 3JI€MEHTa U NMpocToro Bemectsa. Haxoxaenue B npupoae. dnotarus.
AnnotrpornHble MOIU(UKALIMKU Cepbl: poMOMYecKas cepa, MOHOKJIMHHAsg cepa. XHUMHUYECKHE
cBoiictBa cepbl. CepoBomopoa. XHUMHYECKHE CBOWMCTBa cepoBogopoaa. CepoBoaopoaHas
KHAcaoTa. XHMMHUYECKHE CBOWCTBA CEpPOBONOPOAHON KucioTel. CepoBomopon. Pusnyeckue
CBOICTBa CEpOBOIOpOAa. BoccTaHOBUTENBHBIE CBOMCTBA CepoBOIOpoaa. KauecTBeHHas peakuus
Ha cepoBoopo U cynbhuabl. CTpoenue Mosekyibl okcuaa cepol (1V). dusnueckue cBoiicTBa,
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noJydeHre U XuMudeckue cBoricTBa okcuaa Cepel (V). CpoiictBa cynbdurtoB. KauectBeHHas
peakuusi Ha cynabpur-MoH. [IpumeHenue okcuaa cepbl (IV) u conell CepHUCTON KHCIIOTHI
CoenuHenus cepbl co creneHbio okucienus +6. Oxcun cepot (VI), ero cpoiictBa. CepHas
kuciaota. OKHCIUTEIbHbIE CBOMCTBA pa30aBIIEHHOW M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
[Tomyyenue cepHoit kuCiIOTh. OKUCIUTENBHBIE CBOMCTBA CynbdaToB. Pa3noxenue cynbdaTos.
OCHOBHbBIE AHAIUTUYECKUE PEAKIMH, MPUMEHSIOLUMECS A OOHapYKEHHsI CEepOCOAEpKaIINX
aHnoHoB. [Ipumenenue cynbhaTos.

A30T 1 docdop. O6mas xapakrepuctuka 31eMeHToB VA-rpynmbl. Ouznyeckue 1 XUMUYECKHE
cBolcTBa a3ora. [lonyyenue u npumeHenue azora. CoequHEHN a30Ta CO CTENEHBIO OKUCIICHHUS -
3. Ammuak, ero ¢u3MyYecKWe M XMMHUYECKHE CBOMCTBAa M npumeHeHue. Conu aMMOHMS, UX
cBoiicTBa. KauecTBeHHOE ompeleleHHEe aMMHMaka M HMOHa aMMoHusA. CBoMCTBa HHUTPHUJIOB.
Oxcupapl azora. A30TUCTasi KMCJIOTa U HUTPUTHL. A30THas kucioTa. OKUCIMTEIbHBIE CBONCTBA
pa30aBIICHHOW W KOHIIGHTPUPOBAHHOMW a30THOM KWCIOTHL. HuTpaTsl, ux cBoiicTBa. Pa3noxenue
HUTpatoB. [Ipumenenne HUTPATOB.

CrTpoenne H CBOJCTBAa MNPOCTHIX BellecTB, 00pa3oBaHHBIX (ochopom. AsuioTponus
¢dochopa. Pazmuums B cBoiicTBax Oemoro m kpacHoro ¢ocdopa. Coenunenus ¢ochopa co
creneHplo okucieHus -3. ®ochunpr meramnoB. PochuH, ero croiictBa. Coequnenus gocdopa
co crerneHpto okucienns +3. Oxcun dochop (III). Dochopucras xucmora. CoemuHeHUs
dochopa co cremenpto okumcneHus +5. Okcun dochopa (V). Dochopnas kuciora, e
¢u3nyeckne W XMMHUYECKHE CBOWCTBa, MoOJydeHue, npumenenue. llupodocdopnas kuciorta.
[Monyyenue pocdopa. anorenunst pocdopa(lll). 'anorennasr hocdopa(V).

Yriepoa m kpemMHMid. XapakTEepUCTUKA AJIEMEHTOB. AJUIOTPONHbIE MOAM(PHUKAIUHN YIiepoa:
rpadur, anmas, kapOuH, ¢ymiepeHsl. CpaBHeHHE (UM3MUECKUX CBOMCTB ainMmasza U rpadura.
XuMudeckue cBoilicTBa Tpadura, KOkca. Peakmuum IUCTIPONOPIIMOHUPOBAHHS Tpadura.
Kap6unpl. Aunermnenunsl. Oxcupn yriepona(ll), ero momydeHwe, CBOWCTBA M NPUMEHEHHE.
Oxcupn yraepopa(lV), ero sJaeKTpOHHOE CTPOECHHE, IMOJY4YeHHE, CBOWCTBA M MPHUMEHEHUE.
VYronpHas kucioTta M €€ coimm — KapOoHaThl, THApOoKapOoHaThl. CBOMCTBa KapOOHATOB WU
runpokapbonaroB. KadecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpucrannuueckass pemérka KpeMHus. AJuloTponus KpeMmHMs. B3aumoneicTBue KpeMHHs C
IIPOCTBIMU U CJIOKHBIMHU BelecTBaMU. OKUCIUTEIbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA. OKCHL
kpeMuus(IV): HaxoxaeHwe B TMpHpPOAE, XUMHUYECKHE CBoiWcTBa. KpeMHUEBbIE KHUCIOTHI
Cunukatel. Cunukareins. ['Maponan3 pacTBOPUMBIX CHIIMKATOB.

Metanasl |A- u |IA-rpynn. Illenodnsie MeTambl. DIIEKTPOHHBIE KOH(MUTYpalud aTOMOB
MetauioB |A- u ITA-rpynn. M3MeHeHHe MeTajuIM4ecKUX CBOMCTB MO Tpymme H MEpUO.y.

[Ipuponusie coenunenuss metamnoB |A- u lIA-rpynn. @usmdeckue cBoiicTBa. XUMHUYECKHE
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CBOICTBa: B3aMMOJIEWCTBHE C BOJAOW, C KHUCIOPOAOM U JPYTMMHU IPOCTHIMHM BEIECTBAMHU.
[[énounozemenbHble  MeTIBL. [ uapunbl MetamuioB. Amuabsl. OKCHIBI  IIEIOYHBIX U
LIETOYHO3EMENIBHBIX METAJUIOB, UX CBOMCTBA. ['MIPOKCUABI HIETOYHBIX U IIEIOYHO3EMEIBHBIX
METaJIOB, MX CBOMCTBa. llepokcuabpl M HaANEpPOKCHIBI ILEIOYHBIX M IIEIOYHO3EMEJBHBIX
METaJJIOB, UX CBOMCTBa U mpuMeHeHHe. KEcTkocTh BoAbl. OKpaliMBaHUE IJIAMEHH HOHAMU
metaiioB |A- u [|A-rpymnm. buonoruueckoe 3HaueHHE HATPUS, KaJIUsd U MarHusl.

Amomunuii. Haxoxnenue B mpupope. DieKTpoHHass KoH(urypamus aroma. PDusndeckue
CBOMCTBa. XMMHUYECKUE CBOWCTBA: B3aMMOJEHCTBUE C KHCIOPOAOM M JPYTUMHU IPOCTBIMU
BEIIECTBAMHU, BOJIOM, PAaCTBOPAMHM COJIEH, pacIuiaBaMHi U paCTBOPAMH II€JI0YEH, TACCUBUPOBAHUE
KOHILEHTPUPOBAHHBIMU CEPHOM U a30THOM KkuciaoramMu. OKCHI aTOMHUHHS. AJIOMUHATHI
TerparunpoxcoantoMuHaTsl. BzanMoaeiicTBue okcuaa aqtOMUHUS ¢ OKCUIaMHU, THIPOKCHIAMU U
kapbonaramu metaioB |A- u [TA-rpynn. ['mapokcua anroMHUHUS, €TO MOJyYeHUE, CBONCTBA U
MIPUMEHEHHE.

Xpom. XpoMm: HaxXOXJEHUE B MPHUPOJIE, CTPOCHHE aTOMA, CTETIEHU OKHUCIICHUS, PU3NYECKUE U
XUMUYECKHE CBOMCTBA. [laccuBUpOBaHNE KOHIICHTPUPOBAHHBIMU CEPHOM M a30THOM KUCJIOTAMH,
«uapckoil Bogkoi». Ilpumenenme. Oxcunbl xpoma. Comm xpoma(Ill). XpomoBas kuciora.
JuxpomoBas kuciora. Xpomatel. Juxpomartel. Comu xpoma(VI). Mennko-6nomorudeckoe
3HaYEHUE COSAUHEHHM Xpoma.

Coenunenuss mapranna. Crenenu okucienus Mapranua. Oxcua u ruppoxceus maprasnua(ll).
Oxcun mapranma (1V), maHraHatel., nepMaHrasaTel. bruosiornyeckoe 3HaueHHE MapraHiia.
Keneszo. Haxoxaenue B npupoze. DIEKTpOHHAS KOHPUTypalusi aToMma xene3a. Gu3ndeckue u
XUMHUYEcKHe cBoiicTBa. [laccuBupoBaHue KOHIICHTPUPOBAHHBIMHU CEPHOM M a30THON KHUCIIOTAMHU.
Oxcuppl xene3a. ['mapokcuanl xenesa, ux cBoiictBa u nonydenue. Coenunenus xeneza(ll) u
xene3a(lll). KauecTBeHHbIE peakiM Ha WOHBI Fe’+ u Fe’+. Jlomenubie npoueccsl. deppatsl.
XKeneso kak 6uoreHHbIH 371eMEeHT. MeIMKO-O0HOJI0rHUecKoe 3HaUCHUE JKeme3a.

Meab. Menb: HaxoXIeHUE B MPUPOAE, CTPOCHUE aTOMa, CTENEHU OKHCIEHUS, (PU3NYEeCKUue U
xumuueckue cpoiictBa, mpumeHeHue. Oxcua meau (l). Cpennume comu memu(l). Peakuuun
komruiekcooOpazoBanus Meau (I). Oxcun memam (II). T'mapoxkcua menu (II). KauectBennas
peaKkius Ha MOHbI cu®. Menp - OMOreHHbIH IeMEHT. MeqUKO-0HOIOTHYECKOE 3HAYUCHUE MEIH.
Cepeopo. Cepebpo: ¢(usmyeckne u xumuueckue cBoiictBa. Oxcua cepeopa (l). Peakiuu
KoMmIutekcooOpasoBanus s cepedpa (). Hutpar cepebpa kak peaktu Ha wonsl Cl', Br, I
[Ipumenenue cepeOpa 1 €ro coeTMHEHUH.

Hunk. HaxoxneHwe B MNpHpoOJE, CTPOCHHE aTOMa, CTENEHH OKHUCICHUS, (HU3UUECKUE WU

XHUMHYECKHE CBOMCTBA. HpI/IMCHCHI/Ie. AM(I)OTCpHOCTL OKCHJa U T'HAPOKCHJAa IHUHKA. Peakiun
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KOMIUIEKCOOOpa3oBaHus IMHKA. [[uHK — MHKpodnemMeHT. MeIuKo-O0noJIOrHYecKoe 3HAYCHHE
[MHKA.

Hemoncmpayuu. Paznoxenue HutpatoB. O6pa3iisl rajnoreHoB. [lomyueHne rajioreHos.
Jlabopamopusie onvimot. 3. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS JABONCTBEHHOCTh MEPOKCH]IA
Bojopona. 4. PaziokeHwe NEepoKCHIa BOAOpOJa IMOJA JEeUCTBHEM Kartanasbl. 5. OKHCIEHHE
OpoMun- U MOAMA-UOHOB. 6. PacTBopumocTh moma. 7. JucmpomopruoHUpOBaHUE HOAA. 8.
HucnponopimonrpoBanue cepol. 9.1lonyuenue cepuuctoir kuciaothl. 10. KucioTHO-OCHSIBHBIE
CBOMICTBA CEPHUCTOM KHUCIOTBI M €€ coieil. 11. BoccTaHOBUTENBHBIE CBONCTBA CEPHUCTOMN
kuciotel. 12. Tlomydenmne cynbdura Oapus (KauyeCTBeHHas peakinus Ha cynbpur-won). 13.
KauectBennas peakuus Ha cynbdat-uoH. 14. Ilomydenue xmopuna ammonusi. 15. CpoiicTBa
xjopuaa aMMoOHUsA. 16. OKUCTUTEILHO-BOCCTAHOBUTEIIbHAS ABOMCTBEHHOCTh HUTPUT-UOHA. 17.
OxucnutenpHass CIOCOOHOCTh HUTpPAT-MOHA B IIEIOYHOM pactBope. 18. M3ydenue ycnoBuit
obpazoBanust pocdaro kampuus. 19. [lonyuenue yriekucnoro rasa. 20. KucmoTHo-ocHsSBHBIC
CBOICTBa YroJIbHOM KHUCJIOTBI M €€ cosied. 21. B3auMopnelcTBUE YroJIbHOM KHCJIOTBI C
kapOoHaToM Kanbliusi. 22. PazpyiieHue TrUapOKCOKOMIUIEKCOB METAJIOB TOJ JIEUCTBUEM
yraekucinoro rasa. 23. CoBMECTHBIM THApPOJIM3 HOHOB aMMOHHS M CHJIMKAaT-MOHOB. 24.
B3anMopeiicTBre yroinbHOM KUCIOTHI ¢ CUJIMKATOM HaTpus. 25. KauecTBeHHas peakuysi Ha UOH
MarHus. 26. KauecTBeHHas peakiusi Ha MOH Kaiblus. 27. KauecTBeHHas! peakiys Ha HOH Oapusi.
28. PacTBopeHue amOMUHUS B KHCIIOTaX U IIEI0YaX. 29.B3aumoeiictBue
TETparuIpoKCOoaNIOMUHAT - HOHA ¢ moHamu aimomunus. 30. Bzaumoneiicteue coneit xpoma(lll) ¢
ammuakoM u mEénousto. 31. Oxwucnenue coenunenuit xpoma(lll) B menmounoii cpeme. 32.
Nzydenue paBHOBeCHs AUXpOMAaT—xXpoMaT B BOJHOM cpene. 33. BocctaHOBIIEHHE COSAUHEHUI
xpoma(VI) B kucnoit cpene. 34. Ionydyenue rumpokcuna Mapranua(ll) u ero okucienue. 35.
OxwuciutensHble cBoMcTBa okcuaa Mmapranma (IV). 36. Ilonydenue rugpokcuaoB xenesa. 37.
KauecTBeHHasi peakuusi Ha MOH Xkee3a Fe?*. 38. KauecTBeHHbIC peakIMu Ha MOH Xkeje3a Fe®".
39. OtHomienne Meau K naectButo kuciot. 40. [lonyuyeHue rugpokcuaa M aMUHOKOMIUIEKCA
menu(Il). 41. Paspymenue amuHokomiuiekca menu(Il). 42. OxucnurenbHble CIOCOOHOCTU
coequaenuit memu (I). 43. TlomyuyeHWe aMHHOKOMIUIEKCA MEAM M €ro OKHCICHHE. 44.
PactBopeHue nuHKa B KuciaoTax u menodax. 45. OOpa3oBaHuE THIPOKCO- U aMUHOKOMILIEKCA
[UHKA.

Ilpakmuueckue padoomeul.

3. [lomyuenue BoOpOAa U KUCIOPO/IA.

4.CpoticTBa rajoreHu-umoHoB. CBoMCTBa HOA.

5. CBoiicTBa cephl U €€ COeTUHEHUH.

6. TMonyuenue azoTa u ammuaka. CBOKMCTBA cOeIMHEHUH a30Ta U Gocdopa.

11



7. CaoiicTBa COEIMHEHUH YIIIEPOIa ¥ KPEMHHS.

8. MzyueHue kauecTBEHHBIX peakuuii MoHOB MeTamwioB |A- u IIA-rpymnn

9. CBoiicTBa aIOMHHHS.

10.CgoiicTBa coequnennii xpoma.

11.TTonyuenue n cBoiicTBa COEAMHEHUI MapraHIa.

12.Tlony4enue u cBoOiCTBa COeMHEHMIA HKeTle3a.

13.CgoiicTBa Meau 1 eé coeTUHCHHMIA.

14.CroiicTBa IWHKA ¥ €T0 COCTUHCHUIA.

KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

No Komnyecr | Konr
ypoka BO 4acoOB, | PoOJb
Homep | Neypoka no OcHoBHOE cogep:kaHHe 110 TeMaM OTBOJMMBI | HbIE
naparp no nopsia / X Ha pado
ada MOPSIAKY Ky B ConeprxaHue ypoKoB H3ydeHue THI
Moy TeMbI
e
CrtpoeHue BemiecTBa 15 2
§ 1 1 OO01ue NpeaCTaBICHHS O CTPOCHUU aTOMa 1
2 2 C/K 1 Pemenue 3ananuii mo teme « CTpoeHHE aToMay 1
3 3 CocTosiHUE SIIEKTPOHA B aTOME 1
§ 4 4 DNEKTPOHHBIC KOH(PHUTYPALIMH aTOMOB S U P 3JICMEHTOB 1
5 5 DneKTpoHHBIE KOH(GUTYpanun aToMOB d 371eMEHTOB.
6 6 C/K 2 Pemienue 3amaHuii 1m0 TeMaM «IEKTPOHHBIC 1
KoHurypaumu  atomoB» U «llepuoanuHOCTh
HU3MEHEHHs] CBOWCTBY
§ 7 7 V3MeHeHre aTOMHOTO pagnyca U 00pa30BaHHUE HOHOB. 1
8 8 Xumuueckas cBs3b. MloHHas CBS3b. 1
9 9 KoBaneHTHass HemosisipHass W TOJSpHAas — CBS3b. 1
DJIeKTPOOTPUIIATELHOCTb.
§ 10 10 C/K 3 BxonHast KOHTpoJIbHasl paboTta 1
§ 11 11 JloHopHO-aknenTopHass CBs3b. ENMHCTBO IpUPOJBI 1
XUMHYECKOH CBS3H.
12 12 HeBaneHTHEBIE B3aUMOIECHCTBHUS 1
13 13 Kpucramindeckue pemerku 1
14 14 C/K 4 Pemenue 3amaHuii Mo Teme «XHAMAYECKasS 1

CBA3b»
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15 15 KontponmsHas pabora mo teme «CTpoeHHe aTomMa M 1
XUMHUECKasi CBS3b)»
OcHOBHBIC 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHX peaKknui 19
§7 16 1 DNeMeHThl XHMHMUYECKON TepMOIMHAMUKU. Peakuuu 1
CaMOITPOU3BOJIEHBIE 1 HECAMOIIPOU3BOJIEHEIE.
17 2 DHTANBINS | SHTpOIHs. DHeprus [ udoca. 1
18 3 C/K 5. Penrenus 3anannii Ha Temy «TemoBoit adexr 1
XUMHUYECKOW peaKyum»
§7 19 4 Xumuueckoe paBHOBecHe. KOHCTaHTa XHMHYECKOIO 1
paBHOBeCHSL.
20 5 CwMmemenne xuMmudeckoro pasHoBecust. Ilpuanumm Jle 1
[Tarense.
§8 21 6 DJIEeMEHTBI XUMUYECKON KMHETHKH. 1
§9 22 7 C/K 6 Pemenne 3amannii Ha TeMy «XHMHYECKOe 1
paBHOBECHE»
§10 23 8 CKOpOCTh XMMHUYECKON PEAKIIUH. 1
§10 24 9 3aBUCUMOCTb CKOPOCTM PEaKUUU OT Pa3IUUHBIX 1
(hakTopoB.
§11 25 10 Karanus 1
26 11 C/K 7 Pemenune 3amanmii Ha TeMmy «CKOPOCTh 1
XAMHYECKHX PEaKLUi»
27 12 Crexuomerpus. 1
28 13 I"a30BbIE 3aKOHBI. 1
29 14 CoOTHOILIIEHHS  MEXIYy BEIMYMHAMH  KOJIWYeCTBa 1
BEIIIECTBA KOMIOHEHTOB PEAKIINH.
30 15 C/K 8 Pemenne 3aJjaHuH o TeMe 1
«CTEeXHOMETPHYECKHE PacueThD»
§12 31 16 PacTBops!. 1
32 17 Crioco6bl BeIpaXKeHUS KOHIIEHTPAIIMN PACTBOPOB. 1
33 18 KonrponbHass pabora Ne2 mo Tteme «OCHOBHBIC 1
3aKOHOMEPHOCTH ITPOTEKAHUsI XUMUYECKIX PEaKLUii»
34 19 C/K 9 Pemenue 3amanuii mo temam «PacTBOphI», 1
«CTeXuoMeTpHs»
BemecrBa 1 0OCHOBHBIE TUIIHI MX B3aMMOJAECTBHS. 30
§14 35 1 Knaccudukariyst HCOPraHUYECKUX BEIICCTB. 1
36 2 Knaccudukariust peakiui. 1
37 3 DNEKTPOITUTHI u HEDIICKTPOJIUTHL. Teopus 1
DJIEKTPOIMTHYECKOW AUCCOIHAIINH.
38 4 C/K 10 Permenue 3amanuii 1o TeMe «J{uccorpamsny 1
§15 39 5 Peakuus neiitpanuzanuu 1
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40 6 CBoiicTBa CpeHUX COJICH. 1

41 7 CBOICTBa KUCIBIX COJIEH. 1

42 8 C/K 11Pemenue 3aganuii no reme «CBoiicTBa cosei» 1

43 9 T'uaponus comeit. 1

44 10 [Ipaktudeckas pabota mo Teme «[ uapoIu3 conen 1

45 11 AmboTepHbIe OKCUIBI U THIPOKCHIIBL. 1

46 12 C/K 12 Pemienue 3amanuii Ha TeMy «AMQOTEpHbIE 1
COCTUHEHHUS»

47 13 Peakunu coneivMmeramio, oOpa3yronux aMmpoTepHbIe 1
COCIMHEHHUS

48 14 KonrponsHass padora Ne 3 mo Teme «XuMuueckas 1
peakius. Teopust 3EKTPOIUTHUECKON TMCCOLUALIAN

49 15 Bomopoanrsiii nokazarens pH 1

50 16 C/K 13 Pemenue 3amau 1o Tteme «BomopoaHbrit 1
MOKAa3aTeIb»

51 17 Bydepnrie cuctemsl. 1

52 18 Crenienb okucienus. Hanbonee BaxxHbIE OKUCIUTENN U 1
BOCCTaHOBHTEIIH.

53 19 Knaccugukarms OBP. 1

54 20 C/K 14 Pemenmne 3amanuii Ha Temy «CocraBieHue
OBP»

55 21 Bnmsane cpensr Ha mpoTekanne OBP. 1

56 22 KonTtponsras padora 3a | momyroaue. 1

57 23 CymMapHbIit K03 punmeHT c y4ETOM 1
coNIe00pa3oBaHMS.

58 24 C/K 15 Pemenue 3amanuii, moago0OHbIX 3amanuio 30 u3 1
KHM EI'D 2020

59 25 DIEeKTPOIIH3. 1

60 26 Pemenne 3anannii no teme «OIEKTPOIU3» 1

61 27 CrpoeHne KOMIICKCHBIX COEIUHEHUI. 1

62 28 C/K 16 Pemenue 3amanuii Ha Temy «KoMruiekcHbIe 1
COCIAMHEHUS

63 29 [MpakTnyeckass paborta Ne 2 «['MIPOKCOKOMILIEKCHI 2
METaJJIOB)

64 30 Konrpoinpnast pabora Ne4 no teme «OCHOBHBIE THIIBI 1

B3aPIMO,Z[eI>'ICTBPI$I BCIICCTB»

XUMHA JIEMEHTOB.

65 buorennsie 3eMenTsl. Kitaccudukarus 31eMeHTOB. 1
66 C/K 17 Perienue pacyeTHbIX 3a/1a4 1
67 OO01mast XapakTepHUCTHKA S- U P-DIIEMEHTOB 1
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68 4 O6imast xapakTeprcTrKa d-351eMeHTOB. 1

69 5 Bonopoa: xapakTepucTuka 3JI€MEHTAa U IPOCTBIX 1
BEILIECTB.

70 6 C/K 18 Pemenne pacyeTHBIX 3a/1a4 1

71 7 Kucnopoxa: xapakTepucTuka »3J€MEHTa U IPOCTBIX 1
BEILIECTB.

72 8 [paktudeckas padora Ne 3 «Bomopoa. Kucmopom» 1
73 9 lanorensl: oOmias XxapakTepucTuka, (U3UUECKHE H 1
XAMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB.

74 10 C/K 19 Peurenne 3ananuii no reme «I amoreHsn» 1
75 11 I"'anoreHoBOIOPO/IBL. 1
76 12 Kucnopoacoaepkaiine COeTMHCHUS TaJOTCHOB. 1
77 13 CBOICTBA raJIOr€HU1-MOHOB 1
78 14 C/K 20 TIlpakrmueckas paborta Ne 4 «Pemenue 1

9KCHEPUMEHTAIBHBIX 3334 110 TeMe «['ajJoreHsn
79 15 Cepa: XapaKTepHUCTHKAa DJJIEeMEHTa W  IPOCTOTO 1
BEILIECTBA.
80 16 CepoBoIOPOI M CYTb(HIBL. 1
81 17 CoeauHeHus! Cephl CO CTENEHbIO0 OKUCIIEeHUs +4 1
82 18 C/K 21 Pemenue 3amanuii mo teme «CoennHEHUs 1
cepbi»
83 19 CoeauHeHus! Cephl CO CTENEHBIO OKUCIIEHUS +6 1
84 20 OcoOble  cBo¥icTBa  KOHIEHTPUPOBAHHON  CEpHOI 1
KUCIIOTBL.
85 21 Konrpounsnas padora Ne 5 «I"anorenst. Cepa.» 1
86 22 C/K 22 Tlpakruueckas pabora Ne 5 «Pemenue 1
9KCHEPUMEHTANBHBIX 3a/a4d 110 TeMe «CBOMCTBa cepbl
U €€ COCUHEHUI»
87 23 AzoT u docdop: obmas xapaKTEpHUCTHKA SIEMEHTOB. 1
duznyeckue u XMMHUYECKHe CBOIMCTBA a30Ta.
88 24 CoennHeHHs a30Ta CO CTEINEHbIO OKHCICHUS -3 1
99 25 Oxcuel a3ora. 1
90 26 C/K 23 Pemenue 3aanuii no teme «A3om» 1
91 27 AzoTHas KuCI0Ta 1
92 28 CoJH a30THO¥ KMCIOTHI. 1
93 29 ®ocdop: cTpoeHHE U CBOMCTBA IPOCTBIX BELIECTB. 1
94 30 C/K 24 Pemenue 3amaHuii Ha TeMy: «A30T H €ro 1
COCTUHCHHUS»
95 31 Coemunenus $hochopa co CTENEHbI0 OKUCIEHUS -3 1
96 32 Coenunenus Gpocdopa co cTeneHbio OKUCIeHHS +3 1
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97 33 CoemnHeHHs hocdopa co CTETEHBI0 OKUCICHAS +5

98 34 C/K 25 PeuieHue 3KCIEpUMEHTAIBHBIX 33/1a4 HA TEMY:
«[Tonyyenue azoTa u aMmmuaka. CBOHCTBa COeTMHEHUI
azorta u pochopar

99 35 VYrinepox M KpeMHHUH: XapaKTEpUCTHUKA 3JIEMEHTOB.
CrpoeHne ¥ CBOWCTBa  HPOCTHIX  BELIECTB,
00pa3oBaHHBIX YIIIEPOJIOM.

100 36 KapOunpr. Oxcnasl yriaepona.

101 37 YroJipHas KACIOTA U €€ COJIH.

102 38 C/K 26 Pemenue 3amad mo teme «YTIEPOA H €ro
COCTMHEHHUS»

103 39 CBolicTBa KpEMHHS.

104 40 CoenuHeHHs KPEMHUS.

105 41 KonTtponsHas padora Ne 6 «Omementor VA- u VIA-
TPYII

106 42 C/K 27 Ilpakruueckass pabora Ne 7 «CoiicTBa
COCIMHEHHUH yriepoa U KpeMHHSD)

107 43 Meramel |A- u |lA-rpymnm: o0mas XapakTepHCTHKa
3JIEMEHTOB U IIPOCTHIX BELIECTB.

108 44 CaoiicTBa coennHenuit metamioB |A- u || A-rpynmn

109 45 IIpaktnueckass  pabdora Ne 8  «M3yuyenme
KaYeCTBEHHBIX peaknuii MOHOB MeTaIoB |A- u
IHA- rpynn»

110 46 C/K 28 Pemenne 3amanuii mo teMe «Mertamuiel |A- 1
I1A- rpymm»

111 47 AnroMuHAN

112 48 CoenuHeHNs ATFOMHHHUS

113 49 Kontponbnas padora Ne 7 «MeTa/ibl TJIaBHBIX
NOATrPYNI»

114 50 C/K 29 Ilpakrtnuyeckas padora «CsoiicTBa
AJIIOMHMHUS M €70 COeTNHEHUID

115 51 O030p xumuu 0-37eMeHTOB. XpOM: XapaKTepUCTHKA
3JIEMEHTA U NPOCTOTO BELIEeCTRA.

116 52 CoennHeHHS XpoMa.

117 53 CoeauHeHus: Maprasia

118 54 C/K 30 ITpaktnyeckas padora Ne 11 mo Teme
«IlosrydyeHne W CBOMCTBa COeIMHEHMH XpoMa H
MapraHua»

119 55 JKemezo: xapakTepucTHKa »dJEMEHTa H IPOCTOTO
BEIIIECTBA.

120 56 CoenuHeHus xKeiesa.
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121 57 Pemenne 3agannii mo reMe «CoOeqUHEHNS KETIE3a» 1

122 58 C/K 31 IIpakTuyeckas padora Ne 12 «Ilosrydyenue u 1
HM3y4YeHHe CBONMCTB KeJie3a»

123 59 Menp:  XapaKTepHUCTHKa  JJE€MEHTa,  IPOCTOTO 1
BEIIECTBA, XHWMHYCCKHE CBOWCTBA Meau H €
COEIMHEHUH.

124 60 Cepebpo:  XapaKTepHCTHKa JJIEMEHTa, IPOCTOrO 1
BEIICCTBA U COCTUHCHUM.

125 61 IMuHk: XxapakTepuCTHKa IPOCTOrO  BeIIeCTBA W 1
COEIUHEHUN.

126 62 C/K 32 Pemenue 3aganuii mo teme «CBOICTBA MEH, 1
LUHKA, cepedpa U X COCAUHCHU I

127 63 Mennko-0roIornyecKkoe 3HaYeHUE MEIN U [IMHKA 1

128 64 IIpakTnueckass pabdora Ne 13 «CsoiicTBa Menwm, 1
HMHKA ¥ MX COeTHHEeHUID»

129 65 KonTtponbnas paGora Ne 8 «MeTtaibl mMo004YHBIX 1
NOATrpyNI»

130 66 C/K 33 Pemenne 3amanuii mo teme «KadecTBeHHBIE 1
peaKiMy Ha HEOPraHUIECKUE BEIICCTBAY

131 67 Hrorosasi arrecTamus 1

132 68 IpakTuueckas paGora Ne 14  «Peurenue 1

IKCNICPUMEHTAJBHBIX 3a1aY»

132

UTOI'O:

134

10
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