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HosicHuTeIbHAS 3aNIHCKA

Paboyas mporpamMMa OCHOBHOTO OOIIEro 0Opa3oBaHUs MO XMMHH COCTaBJIeHA HA OCHOBE
denepanbHOTO  TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa oOmero oOpa3oBaHMS,
OCHOBHO# 00pa3oBaTeIbHON IPOTPaMMBI OCHOBHOTO 00111ero oopazosanust MOY OIII Ne 79.

B He#l TaxKe ydUTBIBAIOTCS OCHOBHBIE MJEH M IOJOXeHus IIporpammsbl pa3Butus u
(dhopMHpOBaHHSI YHUBEPCAIBHBIX YYCOHBIX ACUCTBHH IUII OCHOBHOTO OOmMIero o0pa3oBaHUS.
Pabouas mporpamma Kypca xumun pazpadorana k yueonukam asropos O. C. I'abpuensiaa, U. T
OctpoymoBa, C. A. CnagkoBa i 8-9 kiaccoB 0011e00pa30BaTeNIbHBIX OPTaHU3AIUH.

Omnagenne OOYYAIOMIMMHUCSA CHUCTEMOM XWMHUYECKHX 3HAHWUH, yYMEHHH ¥ HaBBIKOB
HEOOXO0JMMO B TOBCEITHEBHOM KH3HH /I 0€30mMacHOro oOpamieHusi C BeIIeCTBaMH,
MaTeprallaMl U XUMHYECKUMH IPOIEccaMu. DTO MOMOTAET YCIEUTHOMY M3YYEHHIO CMEXKHBIX
JMCUHUIUIAH U CTIOCOOCTBYET MPOIOJDKEHHIO O0YUEHHS B CHCTEME CPEHETO MPo(eCCHOHATLHOTO
M BBICIIET0 OOpa3oBaHMs. HemaloBaXHYIO pOJIb CHCTEMa XHUMHUYECKHMX 3HAHWW WIpaeT B
COBPEMEHHOM OOIMIECTBE, TaK KaK XUMHUS M XUMHUYECKHE TEXHOJOTHH (B TOM 4ucie Ouo- |
HAHOTEXHOJIOTUH) TIPEBPAIIAIOTCS B PEBOJIOIMOHHYIO TPOU3BOUTEIBHYIO CHITY.

B cootBercTBUM ¢ DenepanabHBIM TOCYIApPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO o00miero 00pa3oBaHHs TJIABHBIMH HEJIAMH  IIKOJBHOI0O XHMHYECKOro
00pa30BaHUA ABJIAKTCA:

e (dopMupoBaHHE y OOYYAIONIUXCS CHCTEMBl XHMHUYECKHUX 3HAHUH KaKk KOMIIOHEHTa
€CTECTBEHHOHAYUYHBIX 3HAHUU;

® DPa3BUTHE JMYHOCTH OOYYAIOMIMXCS, WX WHTEIUICKTYaJbHBIX M HPABCTBEHHBIX KAaueCTB,
(dbopMuUpOBaHHE TYMAaHHCTUYECKOTO OTHOMIEHHS K OKPY)KAIOMIEMY MUPY M DKOJIOTHYECKU
1esecoo0pa3HoTo MOBEICHUS B HEM;

® [IOHMMaHHE OOY4YaIOIIMMUCA XMUMHMM KakK IPOM3BOAUTENILHONW CHIIBI OOIIECTBA M Kak
BO3MOJKHOHM 00Jy1acTu Oyaymied mpodecCuoHaAIbHON e TEIbHOCTH;

® Da3BUTHE MBIIUIEHUs OOyJarolUXcs MOCPEICTBOM TaKUX IO3HABATEIbHBIX YYEOHBIX

JeWCcTBUH, Kak yMeHHe (GopMylIHpoBaTh IpoOIeMy U IMIOTE3y, CTAaBUTh LIEIH U 3aJauH,

CTPOMUThH IUIAHBl JOCTWKEHHUS LeJe M pelleHus] IMOCTaBJICHHBIX 3a/ad, OIpelelsiTh

MOHATHUS, OTPAaHUYMBATh UX, ONUCBIBATh, XapaKTEPU30BaTh U CPAaBHUBATD;

® [IOHMMAaHHE B3aUMOCBS3M TEOPUM M MPAKTUKU, YMEHHE INPOBOJUTH XUMUYECKUN
9KCIIEPUMEHT U Ha €ro OCHOBE JeJaTh BBIBObI M YMO3AKIOUEHUS.

JUis JOCTMDKEHUS ATHUX LeJded B Kypce XUMHM Ha CTYIIEHM OCHOBHOIO OOIIero
00pa30BaHuUs pelIalTCsl clelyoIue 3a/1a4u:

e (opMuUpPYIOTCS 3HAaHUS OCHOB XHMHYECKOM HAayKM — OCHOBHBIX (DaKTOB, MOHSTHH,

XUMUYECKHUX 3aKOHOB M TEOPHil, BEIPRXKEHHBIX IIOCPEACTBOM XUMHUYECKOTO 513bIKA;

® Da3BUBAIOTCS YMEHUs HAOMIOJATh U OOBACHATh XMMHMUYECKHE SIBJICHUS, POUCXOISIINE B
pUpoJie, 1a00paTOPHBIX YCIOBUSX, B ObITY U Ha IIPOU3BOJICTBE;
® [pUOOpeTaroTCs CrHelMalbHble YMEHHMS M HaBBIKM IO 0Oe30MacHOMY OOpalIeHHIO C

XUMUYECKUMHU BEIleCTBaMH, MaTepralaMi U IPOLieccaMH;

e (opMupyercss I'yMaHHUCTUYECKOE OTHOLIEHHE K XUMHMM KakK IMPOU3BOAUTEIILHON Cuile
o011ecTBa, ¢ HOMOIBIO KOTOPOH peltatoTcs riio0anbHble IpoOIeMbl YeIOBEUECTBA;
®  OCYIIECTBJISICTCS HHTETpallsd XUMUYECKOI KapTUHBI MUpa B €IMHYIO HAYYHYIO KapTUHY.

O0mas xapakTepucTuKa y4e0HOro Kypca

JlanHas pabouyasi mporpamma Mo XMMHHM OCHOBHOTO OOIIero oOpa3oBaHMs pPacKpbIBaeT
BKJIa/1 y4eOHOTO MpeaMeTa B IOCTH)KEHUS 11eJIel OCHOBHOTO 00I11ero 00pa3oBaHus U ONpeienseT
BAYKHEHIIINE COJIEPKATEIbHBIC JIMHUU IIPEIMETA!

«gewecmeo, CmpoeHue eewecmea» — COBPEMEHHBIE NIPEICTABICHHA O CTPOCHUU aToMa
u BellecTBa Ha ocHoBe llepuoanueckoro 3akoHa u Ileproaudeckoll CUCTEMBI XMMHYECKHX
aneMmeHToB JI. . MeHnneneesa, yueHHUs O XMMHMUYECKOHN CBSI3M U KPUCTAIUIMUECKOM CTPOCHMH
BEIIECTBA;



«xumuveckas peakyus» — 3HAHHUS O IPEBpAIlCHUAX OJHUX BEIIECTB B JPYIHeE,
TUTIOJIOTUN XUMHYECKUX PEAKINH, YCIOBUSAX UX MPOTEKAHUS U CIIOCO0AX YIIPABICHUS UMU;

«Memoovl NO3HAHUA XUMUU» — 3HAHUS, YMEHHS U HAaBBIKU 3KCIIEPUMEHTAJIBHBIX OCHOB
XUMHUM Ul TIOJy4eHUs U H3Y4YCHUS CBOWCTB B@XKHEUIIMX IIPEICTABUTEIEH KJIACCOB
HEOPraHWYECKUX COECIMHEHUI;

«MPoU3B00CMB0 U NPUMEHEeHUe 8eujecms» — 3HaHue OCHOBHBIX oOsacTell Mpou3BOJICTBA
U MPUMEHEHUS] BOXHEHIINX BEUIECTB, a TAK)KE OINBIT OE€30MacCHOr0 oOpallleHUs! C BELIECTBaMH,
MaTepuajaMu U MpolieccaMu, UCTIOIb3yEMbIMH B ObITY U Ha ITPOU3BO/ICTBE;

I3bIK XUMUU» — ONIEPUPOBAHUE CHCTEMOM BAXKHEUIIMX XUMUYECKUX MOHATHI, 3HAHUE
XUMUYECKOW HOMEHKJIATYphl, a TaKXKe BJIAJCHUEC XUMUYECKOW CHUMBOJUKOW (XUMHYECKUMU
dbopMynaMu U ypaBHEHUSIMH);

«KOIUYEeCMBEHHble OMHOWEHUA 6 XUMUU» — YMEHHE IPOU3BOIAUTH PACUETHl 110
XUMUYECKUM (POopMyJiaM U YpaBHEHUSIM.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
[lo 3aBeprieHnn Kypca XMMHUHU Ha 3Tale OCHOBHOTO 0O0IIero oOpa3oBaHUsS BBITYCKHUKH
OCHOBHO IIIKOJIBI I0JKHBI OBJIA/IETh CIIEIYIOIIUMHU pe3yabTaTaMu:
JInuyHOCTHBIE pe3yabTaThI:

® 0CO3HaHHE CBOEW JTHUYECKOW NPUHAIJICKHOCTH, 3HAHWE HCTOPUU XUMHHM U BKIaJa
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;

e (opmMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K TO3HAHUIO XUMHH; TOTOBHOCTH U
CIIOCOOHOCTH y4alIuXcsi K CaMOpa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE M3YYEHHBIX
(akTOB, 3aKOHOB UM TEOpPUH XUMHUHU; OCO3HAHHOIO BHIOOpPAa ¥  MOCTPOCHHUHU
WHJIMBHUIYATBHOW 00pa30BaTEIbHOM TPACKTOPHH;

e (GopMHUpOBaHHE IIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, HEOTHhEMJIEMOM
YaCThIO KOTOPOU ABJISIETCS XUMHUYECKasi KAPTUHA MUPA;

® OBJIAJICHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIUM YPOBHIO DPAa3BUTHUS HAyKu H
0OLIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUECKUM;

® OCBOEGHHE COI[MAIBHBIX HOPM, MPaBUJI MOBEIEHUS, posiel U GOopM COLMATbHON KHU3HU B
COlMyMe, MPHUPOJE M YACTHOW JKU3HUM HA OCHOBE DHKOJOIMYECKOW KYJIbTYypbl U
0e30MmacHOTo 00paleHus C BeIIeCTBAMU U MaTepHaIaMu;

e (opmupoBaHHE KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U
B3pOCJIBIMH B IIpoliecce 0O0pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOH, Yy4eOHO-
HCCIEA0BATENbCKOM, TBOPUECKON U APYTUX BUJOB AESITEIbHOCTH, CBI3aHHBIX C XUMHUEH.

Memanpeomemmnuwie pe3ynomamot.
Pecynamuenvie YY/I.

® CaMOCTOSATENIbHO OOHapyXHBaTh U (OPMYIUPOBATH y4eOHYIO MpoOIeMy, ONpeAesaTh
1enb Y4eOHO e TeNbHOCTH;

® BBIJBUTATh BEPCUU PEIICHUS MMPOOIEMbI, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BEIOUPATh U3
MPEIJIOAKEHHBIX U UCKaTh CAMOCTOSITEIILHO CPEJICTBA JOCTHKEHHUS LIEIIH;

®  COCTaBJIATH (MHAMBUAYAJIHHO WU B TPYIIE) IJIAH PEeUICHUS TPOOIEMBL;

e paboTas MO IUIaHy, CBEPATh CBOM JIEHCTBUS C IIEIbIO U, IPU HEOOXOIMMOCTH, UCTIPABIIATh
OIIMOKU CaMOCTOSITENBHO;

® B JMaJiOre C yYUTEIEM COBEpPLIEHCTBOBATH CaMOCTOSTEIBHO BBIPAOOTaHHbIE KPUTEPUU
OILICHKH.

Io3nasamenvusvie YY/I:

® aHaJNM3UPOBaTh, CpaBHHUBATh, KiIacCU(UIUPOBATh M 0000mAaTh (AKTBl U SBICHUSL.
BbISBASTE NPUUKHBI U CIIECTBUS POCTHIX SIBIICHUN;

® OCYLIECTBIISITh CPaBHEHHE, KIACCU(PHUKAIMIO, CAMOCTOSITEIbHO BBHIOMpas OCHOBAaHUS U
KPUTEPUU JUIsl YKa3aHHBIX JJOTUYECKUX OTIEPALIMiA;




CTPOUTH JIOTUYECKOE  PACCYXJCHHE, BKIIOYAIONIEE YCTAHOBJICHHE MPUYUHHO-

CIICICTBEHHEIX CBS3CHi;

CO3/1aBaTh CXEMAaTHYECKHME MOJICIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK

00BEKTA;

COCTAaBJISITh TE€3UCHI, PA3JIMYHBIC BUBI TUIAHOB (TIPOCTHIX, CIOKHBIX U T.11.);

peoOpa3oBhIBaTH HHPOPMAITUIO U3 OJTHOTO BUA B IPYToi (TaOJIHITy B TEKCT H TIp.);

YMETh OMPENCNISITh BO3MOXXHBIE HCTOYHHUKH HEOOXOIMMBIX CBEICHUMN, MPOU3BOJUTH

MMOUCK MH(POPMAIUH, aHATH3UPOBAThH M OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamugnote YY/I:

CIIOPHUT U OTCTAaUBAET CBOIO MO3UIINIO HE BPAXKI€OHBIM JJIs ONIIIOHEHTOB 00pa3oMm;

OCYIIIECTBJISICT B3aUMHBINM KOHTPOJIb M OKa3bIBa€T B COTPYJHUYECTBE HEOOXOJIUMYIO

B3aHMOIIOMOIIIb;

OpPraHMU30BBIBACT U TUTAHUPYET y4€OHOE COTPYAHHYECTBO C YUUTEIEM U CBEPCTHHUKAMU;

ompenensieT 1eau U PYyHKIIUU YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBNS;

TJIAaHUPYET 00IIHe CriocoObI paboTHI;

ymeer pabotatb B Tpylmne — ycTpauBaeT pabouue OTHOIIEHHUS, 3PHEKTUBHO

COTPYIHHMYAET U CITOCOOCTBYET MPOTYKTUBHOM KOOTIEPAINH;

WHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOJYKTHBHOE B3aUMOJCHCTBUE CO

CBEPCTHUKAMU U B3POCIIBIMH,

YYHUTHIBACT pa3HbIe MHCHHS M HHTEPECHI, 000CHOBBIBAET COOCTBEHHYIO TIO3UIIUIO.
IIpeamMeTHbIE pe3y/ibTAThI:

Oobyuarwuwueca nayuamcsa:

XapaKTepU30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT;
OTHCHIBATh CBOMCTBA TBEPIBIX, JKHUAKHX, TIa3000pa3HbIX BEIIECTB, BBIACTAS UX
CYIIECTBEHHbIE TPU3HAKHY;

pacKpbIBaTh  CMBICI  OCHOBHBIX XHMHMYECKUX TIOHATUH  «aToM», «MOJIEKYylay,
«XUMHUYECKHH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BELIECTBOY», «BAJIEHTHOCTHY,
«XUMHUYECKasl peakius», UCTONb3ys 3HAKOBYIO CUCTEMY XHUMUH;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOpUU;

pasnuyath XUMHYECKUE U GU3NYECKHUE SIBICHUS,

Ha3bIBaTh XUMUYECKUE DIICMEHTHIL;

OTIPEJIeIIATh COCTAB BEUIECTB MO UX (hopMyam;

OTIPEeNIATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COSAMHEHUSX;

OTIPEEINATh TUI XUMHUYECKUX PeaKIInii;

Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIU;

BBISIBIISIT TPU3HAKH, CBHUJICTEILCTBYIOIIME O MPOTEKAHMM XUMHUYECKOW DPEaKIHH IMPU
BBITIOJIHEHUH XUMUYECKOTO OTIbITA;

COCTaBIATH (POPMYJIbl OMHAPHBIX COEAUHEHUI;

COCTaBIISATh YPaBHEHUS XUMUYECKUX PEAKIIUI;

coOmroaaTh mpaBuiIa 0e30MacHO pabOThI TP MPOBEICHUU OTIBITOB;

MOJIb30BaThCs 1a00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOM;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIYHCIISATH MAaCCOBYIO JOJIIO0 XUMHUYECKOTO dJIEMEHTa 1Mo GopMysie COSAMHECHHUS,
BBIYHCIISATH KOJMYECTBO, 0OBEM WIJIM MAacCy BeIlecTBa MO KOIWYEeCTBY, 00BbEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEAKIINY;

XapakTepu30BaTh (PU3MUECKHe U XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/JIa;

M0JIy4aTh, COOMPATh KHUCIOPO U BOJIOPOJL;

pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPO;



pacKpbIBaTh CMBICII 3aKOHA ABOrajpo;

PacKpbIBaTh CMBICH MOHATHH «TETIOBOH 3P PEKT peakum», «MOJSPHBIA 00beM»;
XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICII IIOHATUS «PaCTBOPY;

BBIYMCIISATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEICIICHHON MaCCOBOM J10JIEN pACTBOPEHHOTO BELIECTBA;
Ha3bIBAaTh COEMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapakTepu30BaTh (U3UYECKHE W XHMHUYECKHE CBOWCTBA OCHOBHBIX  KIJIACCOB
HEOPraHUYECKUX BELIECTB: OKCUIOB, KACIOT, OCHOBAHUI, COJIEH;

OTPEEINATh IPUHAJIEKHOCTD BEIIECTB K OIPEIEICHHOMY KIIaCCy COEIMHEHU;
COCTaBIIATH (POPMYJIbl HEOPTaHUYECKUX COETUHEHUI U3y4EHHBIX KJIACCOB

OTPEENATh BUJ XUMUYECKOH CBSI3U B HEOPraHUYECKUX COCTUHEHMSIX;

n300paxaThb CXEMbl CTPOEHHS MOJIEKYJ] BEIIECTB, OOpa30BaHHBIX pPa3HBIMU BHUIAMU
XUMHYECKHNX CBSI3EH;

pacKkpblBaTh  CMBIC  TMOHSATUH  «UMOH», «KATHOH», «AHUOH», «IIJIEKTPOJIUTHD,
HEANEKTPOJIUTBL), «JIEKTPOJUTHYECKAS JUCCOLMALUA», «OKUCIUTENb», «CTEIEHb
OKHUCJICHUS» «BOCCTAHOBUTENbY, OKHUCIEHHE», KBOCCTAHOBIICHHUEY;

OTIPEJIeNIATh CTENEHb OKHUCIICHHSI aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOHN TUCCOLMALINN;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTUUECKON TUCCONMAIIMN KUCIIOT, IET0YEH, COJei;
OOBSACHATH CYIIHOCTB IMpoLecca IEKTPOIUTHUECKON AUCCOIMALMY U PEAKIIMI HOHHOTO
oOMeHa;

COCTaBJISATh IOJIHBIE U COKpAIllEHHbIE HIOHHBIC YPaBHEHHS peakiiu oOMeHa;

OIpeNeNATh BO3MOXKHOCTb ITPOTEKaHUsI PEAKIIMI HOHHOTO OOMEHa;

IIPOBOJIUTH PEAKIMH, OATBEPKIA0IINE KAUeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB;
OIpeNeNATh OKUCIUTEIb U BOCCTAHOBUTEIID;

COCTaBJIATh YPAaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI;

Ha3bIBaTh (JaKTOPHI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKOH peakIui;

KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMUHBIM IPU3HAKaAM;

XapaKTepu30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIJIOB;
IIPOBOJIUTH OMBITHI 10 HOJYYEHHUIO, COOMPAHMI0O M H3YyYEHHIO XUMHUYECKUX CBOMICTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOT0 ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM IyTE€M Ia3000pa3Hble BELIECTBA: YIIIEKUCIIbIM ra3 1 aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOSHHEM U CBOMCTBAMU METAJLJIOB;
OLICHUBATh BIIMSHHE XMMHUYECKOIO 3arpsi3HEHUS OKPYXKAIOLIEH cpenpl Ha OpraHu3M
YeJI0BeKa;

IpaMOTHO 00OpalIaThes ¢ BEIECTBAMU B IIOBCEIHEBHON KU3HHU.

Obyuarowueca noayuam 03MOHCHOCHb HAYUUNIbCA:

BBIIBUT'aTb U THPOBEPATh 3KCIEPUMEHTAIBHO TMIIOTE3bl O XUMHMUYECKMX CBOWCTBaX
BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHMs, UX CIIOCOOHOCTH BCTYHaTh B XUMHYECKUE
peakuuy, 0 XapakTepe U NPOAYKTax pa3IndHbIX XUMUYECKHX PEaKIIHi;

XapaKTepU30BaTh BEUIECTBA II0 COCTAaBy, CTPOCHUI0 U CBOMCTBaM, YCTaHaBJIMBATb
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U MEX]ly JaHHBIMU XapaKTEPUCTUKAMM BEILIECTBA;
COCTaBJIATH MOJIEKYJISIPDHBIE U TIOJIHBIE MOHHBIE YPABHEHMSI 110 COKPAIICHHBIM HOHHBIM
YpPaBHEHHUSIM;

IIPOrHO3UPOBATh ~ CHOCOOHOCTH  BELIECTBA  HPOSIBIATH  OKUCIUTEIbHBIE WM
BOCCTaHOBUTEJIbHBIE CBOICTBA C YUETOM CTEIEHEW OKMCIEHHS DJIEMEHTOB, BXOJSILIUX B
€ro COCTaB;

COCTaBJIAITb ~ YPaBHEHHA  pEAaKLUMH,  COOTBETCTBYIOIIMX  IOCJIEIOBATEILHOCTH
MIPEBPALLEHNI HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB;



¢ BbIIBUI'aTb U IPOBCPATH ISKCIICPUMCHTAJILHO THUIIOTC3bI O PC3yJibTaTax BO3I[€I>'ICTBI/I$I
pa3nuyHbIX (PAKTOPOB HA U3SMEHEHUE CKOPOCTH XUMUYECKON pEaKIIi;

® HCIIOJIb30BAaTh HpI/I06peT€HHBI€ SHAHUA JJISI OKOJOTMYCCKU TpaMOTHOI'O ITOBCACHUSA B
OKpYKalollen cpere;

® HCIIOJIb30BAaTh HpI/IO6peTCHHI)IC KIIFOUYCBLIC KOMIICTCHIIMU IIPU BBIINOJHCHUU ITPOCKTOB U
y4eOHO-HMCCIEIOBATENbCKAX 33/1a4 10 H3YYEHHIO CBOWMCTB, CIOCOOOB IIOJIYYCHHS H
pacrno3HaBaHUs BEILECTB;

e 00OBLEKTHBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XMMHUYCCKUX MMPOLECCax;

® KPUTHYECKH OTHOCHTHCS K MCEBAOHAYYHOU HMH(MOpPMAINH, HEAOOPOCOBECTHOM peKiIaMe B
CpeacTBax MaccoBOM nHpopmanuu;

® O0CO3HaBaTb 3HAYCHUC TCOPCTUUYCCKUX 3HAHUM T10 XHUMHH JJIsL Hp&KTH'—I@CKOfI
JeSITEIbHOCTH YEJIOBEKa;

® CO3JaBaTb MOACIN U CXEMBI IJIA pCHICHUA y‘I€6HI>IX U IIO3HaBATCIBbHBIX 3a/la4, IIOHUMAaTh
HEOOXOJIMMOCTh COOJIIO/IEHUSI TPEANUCAHUM, MpeUlaraéMblX B HHCTPYKLIMSIX 10
HCII0JIb30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.

Conepxanue nporpamMmsl
«Xumus. 9 Kjaacey.

O060061enne 3HaHMi MO Kypcey 8 kinacca. Xumuyeckue peakuuu (4 yaca)

bunapasie  coemmaenus.  Okcuapl  cojeoOpasyrolmue U HecoJeoOpasyrollue.
Imppokcuapl: OCHOBaHWSA, aM(OTEpHBIE THIPOKCHIBI, KHCIOPOJCOJACPKAIINE KHUCIIOTHI.
CpenHue, KUCIbIe, OCHOBHBIC U KOMIUIEKCHBIC COJIH.

O06o0menre cBeCHUN 0 XUMUYECKUX peaknusaxX. Kimaccudukaus XUMHUIECKUX PeaKIiuii
[0 pPAa3MYHBIM MPHU3HAKAM: COCTaBYy W YHCIY pPEarupyromux M 0Opa3yIOIIMXCS BEILECTB,
TeroBoMY 3 dexTy, 0OpaTUMOCTH, H3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yOInX
pearupymomue BeIlIeCcTBa, arperaTHOMY COCTOSHHIO pearupyrolux BEIIeCTB, MCIOJIb30BAHUIO
KaTajan3aTopa.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopbl, BIMSIOINIME Ha CKOPOCTH
XMMHMUYECKUX peakUui: MpHUpOJa pPEearupyrollux BEIIECTB, MX KOHIIEHTpaIus, TeMIleparypa,
IJI0LIa/1b COMPUKOCHOBEHHMSI, HalNune KatanuzaTopa. Karamus.

JlaGopaTopHble ONBITHI

BsaumoneiicTBue amMmmuaka 1 XJIOpoBOAOPOIA.

Peakuus HelTpanuzanuu.

Habmonenue TemnoBoro addexra peakuu HelUTpain3aium.

B3aunmonerictBue cepHoit kucaothl ¢ okcuaom meau(1l).

Pa3noxxenue nepokcua BOJOpo/aa ¢ MOMOIIBIO KaTalasbl KapTodens.

3aBUCHUMOCTh CKOPOCTH XMMHYECKOW peakluy OT MPHUPOJbI PEarupyrollnX BEIIeCTB Ha

IpUMepe B3aUMOJICHCTBUS PACTBOPOB THUOCYylbhhaTa HATpus U Xjiopuaa Oapus,

TUOCYNb(aTa HATPUS U COJITHOM KUCIIOTHI.

7. 3aBUCHMOCTh CKOPOCTM XUMHUYECKOW pEaKIUu OT MPUPOAbl METAUIOB NpU UX
B3aUMO/ICHCTBUH C COJISTHON KUCIOTOM.

8. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pEakiuu OT TMPHUPOABI KUCIOT TPH HX
B3aUMO/ICHCTBUM C KEJIC30M.

9. 3aBHUCHMOCTH CKOPOCTH XUMUYECKOH PEaKIIUU OT TEMIIEPaTypHl.

10. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIINHN OT KOHIICHTPAIIHH.

11. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW peakiuu OT I[UJIOMAAH COMPUKOCHOBEHUS
pearupyroIux BemecTs.

12. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKIINH OT KaTalnu3aTropa.

ocoukrwhE



XuMuUyecKHe peakiui B pacTBopax 3jekTpoauTos (11 yacos)

[Tonsitie 00 SIEKTPOIMTHYECKON IUCCOIUAIUK. OJICKTPOIUTHI U HEIICKTPOJIUTHI.
MexaHusM  JUCCOIMAIMNA  DJIEKTPOJMTOB C PA3IMYHBIM  XapakrepoM cBs3u. (CTeneHb
IEKTPOJIUTUYECKON quccounanuu. CUbHbIE U ¢Ia0ble AIEKTPOJIUTHI.

OCHOBHBIC TIOJIOKEHHUS TEOPUHU DICKTPOIHTHYCCKON muccormarn. Kiaccuduxarms
MOHOB U MX CBOMCTBA. KUCIOTHI, OCHOBaHMS M COJU Kak 3JeKTposuThl. VX kiaccudukanus u
JTUCCOITHAITHS.

OO0mue XUMHYECKHE CBOWCTBA  KHUCJIOT: M3MEHEHHE OKpackKd  HMHIAUKATOPOB,
B3aMMOJICIICTBME C METaUIaMH, OKCHAAMH ¢ THJIPOKCHUIAMU METAUIOB H  COJISIMHU.
MouiekynspHble 1 HOHHBIE (IIOJIHBIE U COKpAILEHHBIE) ypaBHEHUS peakuil. XMMHUUECKUNH CMBICIT
COKpaIIEHHBIX yYpaBHEHHUI. YCIIOBUS MPOTEKAHUS PEAKIMN MEXAY JICKTPOJIUTAMU 10 KOHIIA.
Psx akTUBHOCTH METAJUIOB.

OO0mue XUMHUYECKHE CBOMCTBA IIEJOYEH: B3aUMOJICHCTBHE C KHCJIOTaMH, OKCHIAMU
HEMETaJUIoB, cojsiMu. OOmme XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JIOKEHNE TIPH HarpeBaHHUU.

OO0mue XWMHUUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aWMOJCHCTBHUE C KHUCIOTaMH,
eI04YaMu, COJISIMA U MeTaJlIaMu. B3anMoIeliCTBUE KUCIBIX COJIEN CO IIEI0YaAMH.

IM'uaponu3 kak oOMEHHOE B3aMMOJCUCTBHE COJIEW C BOJAOW. ['MApONM3 CONMHM CHUIIBHOTO
OCHOBaHHUSI W Ciab0oW KucioThl. ['mapomu3 comm c1aboro OCHOBAHHS W CHJIBHOW KHCJIOTHI.
Bonopoausrnii nokazarens (pH).

CBoiICTBa KHCIIOT, OCHOBAaHUW, OKCHUJOB U COJIEH B CBETE€ TEOPHUH DIEKTPOJIMTHYECKOU
JTUCCOITHAITMN U TIPEJICTABIICHU 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHSIX.
JlabopaTopHbie ONbITHI
Juccouunanus ciadbIX 3JEKTPOIUTOB HA IPUMEPE YKCYCHON KUCTOTHI.

H3MeHeHnne OKpackyu HHANKATOPOB B KUCJIOTHOM cpeie.
Peaknus HelTpanu3anuy pacTBOpaA MIENOYN Pa3IUYHBIMHU KUCIOTAMHU.
[Tonyuenue ruapokcuna meau(Il) u ero B3aumMoeiicTBUE C Pa3IMUHBIMU KHCIOTaAMHU.
B3aunmoneiictBue cuiibHBIX KUCIIOT ¢ okcuaoM meau(Il).
BsauMonelicTBie KUCIOT ¢ METaJUIaMU.
KauecTtBenHas peakius Ha KapOOHAT-HOH.
[Tonyyenue cTyiHA KPEMHUEBON KUCIIOTHI.
KauecTBeHHas peakiiys Ha XJIOPUI- UITU CYNIb(aT-HOHBIL.
0. 3MmeHeHne OKpacKu UHIMKATOPOB B ILIEJIOYHON Cpee.
1. BaumoeicTBUE MIEIOYEH C YTIIEKUCIBIM Ta30M.
12. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.
13. Monyuenue runpoxcuna meau(ll) u ero paznoxenue.
14. BzaumoelicTBre KapOOHATOB C KHCIOTaMHU.
15. IMonyuenue runpoxcua sxenesa(lll).
16. B3aumoneiicTBue xene3a ¢ pactBopoMm cynbdara meau(Il).
IIpakTHyeckue padoTbl
1. Pemienue skcriepuMEHTAIBHBIX 33124 MO TeMe «DJIEKTPOIUTHYECKAs! TUCCOLUALINY.

RBRBOoo~NoOR~LNE

Hemera/uibl 1 HX coequnenus (25 yacoB)

CrpoeHue aroMOB HEMETAUIOB M HUX IOJIOKEHHE B MEpUOIUYECKON cucteme. Psn
ANEKTPOOTPUIATENBHOCTH. KpucTaminueckue pemeéTkd HEMETANIOB — MPOCTHIX BEHIECTB.
dusnyeckue cBoWcTBAa  HeMmeTayuioB. OOmmMe  XMMHYECKHE CBOWCTBA  HEMETAJUIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIbLHBIC.

lanorensl, cTpoeHue HUX aTroMOB M MoJiekyld. Du3MUecKne M XUMHYECKHE CBOMCTBa
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB rajlOr€HOB B 3aBUCUMOCTU OT MX MOJIOKEHUS
B nepuoauueckoil cucreme. HaxokneHue raloreHOB B TPUPOJE U HUX TMOJyYEHHE.
buonoruueckoe 3HaueHNE U IPUMEHEHUE TaJIOTE€HOB.



l'amoreHoBoIOpOABI W COOTBETCTBYIOIIME UM KHUCIOTHI: IIJJaBUKOBas, COJISIHAs,
OpOMOBOJIOpOIHASI, MOA0BOJAOpOaHAs. ['amorenunsl. KauecTBeHHBIE peakIu HA Tajlor eHHU[-
noHsl. [IpuMeHenne coeMHEHNH TrajloOTeHOB.

OO6mas xapakrepuctuka sneMeHToB VIA-Tpynmel. Cepa B mpupone u e€ moyydeHue.
AnnorponHbsle MOAM(UKALMK Cepbl M HX CBOICTBA. XHMHYECKHE CBOWMCTBAa ceppl U €€
IIPUMEHEHHUE.

CepoBO10pOA: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE U XUMUUYECKHE CBOMCTBA, MOJIyYEHUE U
3HadeHue. CepoBogopoanas kuciota. CynbGuasl v ux 3HaueHue. JIroMHHOPOPHI.

Oxcup cepbi(1V), cepuucras kucnora, cyiabpuThl. KauecTBeHHas peakuus Ha Cyab(uUT-
noH. Oxcun cepbi( V1), cepras kucnora, cyabdarel. Kpucramioruaparsl.

CepHast KUCIIOTa KaK CHJIBHBIA 31eKTposnuT. CBoWcTBa pa30aBIIeHHON CEPHOUW KHCIIOTHI
KaK TUIMYHOM KHUCIIOTBI: B3aUMOJIEWCTBHE C MeTaJlJIlaMH, OCHOBHBIMU U aM(OTEpHBIMU
OKCHJIaMH, OCHOBAaHUSMHU M aM(QOTEPHBIMHU TUAPOKCUAAMHU, coysiMU. KadecTBeHHas peakuus Ha
cynbdaT-uoH.

OOmass xapakTepucTHKa »3JeMeHTOB VA-Tpymmbl. A30T, CTpPOE€HHE €ro aromMa
1 MoJieKyJbl. dusnueckne U XMMUYECKHEe CBOMCTBA U PUMEHEHHUE a30Ta. A30T B IPUPOJE U €r0
OnosioruYecKas poJb.

AMMUak, cTpoeHue MOJIEKyJbl M pU3NYecKUe CBOMCTBA. AMMUAYHasl BOJIa, HAIIAThIPHBIN
CHUPT, TUIpAT aMMHaka. JIOHOpPHO-aKUENTOPHBIH MEXaHW3M OOpa30BaHMs CBSI3U B KaTHOHE
amMmMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coau aMMOHHMS M UX NPHUMEHEHHE.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.

Oxcuapl a3ora: HecoseoOpasyroliue M KUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHI
A30THas KUCI0Ta, €€ MoJIy4eHHe U cBoiicTBa. Hutparsl.

®docdop, crpoerune atoma u awtotpornus. Dochuasl. Dochun. Oxeun dhochopa(V) u
dbochopnas (oprodocdopnas) kucinorta. Docdarsr.

OO6mrast xapakTepucTuka 3yeMeHTOB [VA-rpynmbl: 0COOCHHOCTH CTPOEHHS aTOMOB,
MPOCTHIX BEIIECTB M COCAMHEHUN B 3aBHCHUMOCTHU OT IOJIOKEHHSI 3JIEMEHTOB B MEPHOIUYECKON
cucteMe. Yriaepos. AJTOTporHble MOAU(PUKAIMK: anMa3, rpaduT. AMOPGHBIA yriepos: caxa,
AKTUBUPOBAHHBIA yroib. AnmcopOums. XUMHUYECKHE CBOWCTBA yriepoja. Kokcoxmmuyeckoe
MIPOM3BOJICTBO U ero nmpoaykuus. KapOus.

Oxkcun yraepona(ll): ctpoenne Mosekyisl, mojgydenue u cpoiictBa. Oxcup yriepona(IV):
CTpPOEHHUE MOJIEKYJbl, MOJy4YeHHUE W CBOMCTBA. YrojbHas kuciora. Conu yroibHOW KHUCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIeBas CoJa.

Opranuyeckasi XuMusi. YTJI€BOJIOPOIbI.

Mertan, 3TaH W OpomaH Kak MpeleibHble (HACBHIIICHHBIE) YIIIEBOJOPOJbl. DTWIECH H
alleTWIEH KakK HelpeJeibHble (HEHAChIIEHHbIE) YriaeBoaopobl. CTpykTypHblE (DOPMYIIBI
BelecTB. [ openue yriaeBoaopoaoB. Peakuuu nqerupupoBaHus NpeAeabHbIX YTIEBOAOPOIOB.

CrnupThl. DTUIOBBIN CIUPT, €T0 MOJIydYeHHE, IPUMEHEHHE U (PU3H0JIOrnYecKoe IeHCTBHE.
TpéxaToMHBI cIUPT MIHULIEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KAPOOHOBBIX KUCIOT.

KpemHuuii: crpoenre aroma U HaxokJeHue B mpupoje. Cummuuasl U cunad. CBoicTBa
kpemuus. Okcun kpemHusa(IV). Kpemuueas kucnora u e€ coiu.

IIpousBoncTBo crekna W uemeHta. llpoaykinus CHIMKAaTHOW NPOMBIIUIEHHOCTH:
ONITUYECKOE BOJIOKHO, KepaMuka, papdop, pasac. OnTHuecKoe BOJIOKHO.

Hemeramnel B mpupoge. dpakiyoHHas MNEperoHKa >KHUIKOTO BO3/AyXa Kak CIocod
MOJIydeHUsl KHUCIOpoJa, a3oTa M aproHa. llomyuenue ¢ocdopa, kpeMHus, Xjiopa, HOJA.
DNEeKTPOIN3 PaCTBOPOB.

[lonyuenune cepHOM KHUCIOTBHI: CBIPBE, XMMM3M, TEXHOJIOTHUECKAs CXEMa, METOJ
KUIAIIETO CJI0s, MPUHIUIBI TerI000MeHa, MPOTUBOTOKA U IUpKy . Oneym. [IpousBoacTso
aMMUaKa: CbIpb€, XUMU3M, TEXHOJIOTHUECKAsl CXEMA.

JlabopaTopHbIe ONBITHI

1. Pacno3naBaHHe rajJoreHu-MOHOB.
2. KauecTBeHHBIE peakluu Ha CylIb(aT-UOHBI.



KauecTBeHHas peakuiys Ha KATHOH aMMOHHUS.

XHUMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakiuu Ha GocdaT-uoH.

[TonydyeHue u CBOMCTBA YrOJIbHOU KUCIOTHI.

KagecTBenHas peaxiust Ha KapOOHAT-HOH.

[IponyckaHue yriiekuciaoro raza 4yepes pacTBOp CHJIMKaTa HaTpusl.
IIpakTnuyeckune padoTol

N3yuenune CBOKCTB COISTHOM KUCIIOTBHI.

N3yuenue CBOKCTB CEpHOM KUCIIOTHI.

[Tonyuenue amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenue yriekucnoro rasa. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

N O A~W

NS

MeTtanabl U ux coequnenusn (17 yacon)

[lonoxxeHne MeTauIoB B NEPUOAUYECKON CHCTEME XMMHUYEeCKuX aemeHToB /[ M.
MeHnneneeBa, CTPOEHME aTOMOB UM KPHUCTAUIOB MeETaLIOB. Meramnudeckas CBs3b U
MeTalyinyeckasl KpUCTaJuIMueckas pemérka. Pu3nyeckue CBONCTBA METAJIOB: AJIEKTPO- U
TEIIONPOBOJHOCTh, OTPAXKAIOIIAsl CIOCOOHOCTb, INTACTUYHOCTh. YEPHbIE U 1IBETHBIE METAJLIIBI.

Meramiel Kak ~ BOCCTAHOBHUTENW.  OJIGKTPOXUMHUYECKHA  Psii  HaIpsHDKEHUH.
B3aumoneiicTBue MeTaIOB ¢ HEMETAUIAMU, OKCHJIAaMU, KUCIOTaMH, COJISIMUA. AJIFOMHUHOTEPMHSL.

OO6mas xapakrepucTuka 35meMeHTOB |A-rpynnbl. OKCUABI U THAPOKCUABI IIETOYHBIX
METaJJIOB, UX TMOJIyY€HHUE, CBOMCTBA, MpUMeHeHue. BaxkHelre cou menoYHbIX METalIoB, UX
3HaYEHHUE B MPUPOJIE U KU3HU YETIOBEKA.

O6mass  xapaktepuctuka ameMeHTOB  |IA-rpynmbl.  Oxcuabpl M THAPOKCHABI
LIEJI0YHO3EMENbHBIX METAUIOB, MX IOJIY4Y€HUE, CBOMCTBA M INpPUMEHEHHE. BaxkHelmue comau
IEJIOYHO3EMETIbHBIX METaNIOB, MX 3HAU€HHWE B MPUPOJE M KU3HU ueioBeka. KapOoHaTel u
TUAPOKApPOOHATHI KAJIbIIUS.

Bpemennas u mocrosiHHas KECTKOCTH BoAbl. CrocoObl YCTpaHEHHS BpPEMEHHOM
xéctkocTr. CiocoObl yCTpaHEHUS MOCTOSHHOM KECTKOCTH.

CoenuHeHus aTlOMHHHUS B TPHpOJC. XUMHUYECKHE CBOMCTBA amtoMuHus. OCOOCHHOCTH
OKCHJIa ¥ THAPOKCUAA ATIOMHUHUS Kak aM(OTEpHBIX cOeMHEHUH. BaxkHelue cony aroMUHUS
(xmopun, cyasdar).

OcoOenHoctu cTpoeHUs: atoMa xenesa. JKeneso B npupoze. Baxkueimue pyasl xenesa.
[Tonydyenue uyryna u cramm. Oxcupl u ruapokeuapt sxeneza(ll) u (IT). Comm xeneza(Il) u (III).
OO6HapyxeHne KaTHOHOB elle3a B pacTBOpe. 3HAU€HUE COSTMHEHUI Kele3a.

Koppo3us razoBas (xumuueckas) M 3JICKTPOXUMHUYECKass. 3aluTa METaUIOB OT
Koppo3uu. Metamel B npupoze. Ilonsarue o meramnypruu. Y€pHasd U LBETHAs METaLIyprusl.
[lupomeramnyprus, TUAPOMETAIUIYPrus,  3ANEKTpoMeTaimypruss.  JIOMEHHbI  mpolecc.
[lepepaboTka yyryHa B CTajlb. DIEKTPOJIU3 PACIIIIABOB.

JlaGopaTopHble ONBITHI

BiaumoneiictBue xenesa ¢ pactBopom cynbdara meau(Il).
[Tony4yeHnue n3BECTKOBOM BObI U ONBITHI C HEM.
[Monyuenue ruapoxcuaos sxemesa(ll) u (111).
KauecTBeHHBIE peakili Ha KATUOHBI KeJe3a.
IIpakTnyeckne padoTsl

JXKeéctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHUsl.

Pemrenne skcnepuMeHTANIBHBIX 3aa4 M0 TeMe «MeTaby.

pobE

.

XuMHus ¥ oKpyskaomas cpena (3 yaca)
Crpoenne 3emuu: s1po, MaHTHUs, 3eMHas Kopa, Jutochepa, runpocdepa, armocdepa.
Xumuueckuit coctaB 3emid. ['opHble mopoel. Munepaisl. Pyasl. OcanodHble rOpHbIE TOPOIBL.
Ilone3Hsle uckonaemsle.



VcTOYyHMKM ~ XMMHUYECKOTO  3arpsi3HEHHsl  OKpyxaromed cpensl.  [moOanbHble
HKOJIOTUYECKHUE TPOOIEMbl YEIOBEYECTBA: HApyIIEHHE OMOTEOXHMMHYECKHX KPYTOBOPOTOB
XUMUYECKUX 3JIEMEHTOB, TMOTEIUICHHE KIMMaTa, KUCIOTHBIE NOXKAU U Jip. O30HOBBIC JBIPHI.
MexayHapoaHOe COTPYIHMYECTBO B OOJIACTH OXpaHbl OKpPYXArOIIeH cpeapl OT XUMHUYECKOTO
3arps3HEHUs. «3enéHast XUMUSI».

JlabopaTopHbIe ONBITHI

1. W3ydenue rpanura.
2. V3yueHue MapKUpPOBOK pA3IUYHBIX BHJIOB IPOMBIILIICHHBIX | MPOJIOBOIHCTBEHHBIX

TOBApOB.

O0001eHNe 3HAHMI IO XUMHMHU Kypca 0CHOBHOM mKoJibl. [loaroroBka k OcHOBHOMY
rocy1apcTBeHHOMY 3K3aMeHYy (6 4acoB)
Ctpoenue aromMa B COOTBETCTBUM C TIOJIO)KEHHEM XHMHUYECKOTO  DJIEMEHTa
B nepuoandeckoil cucreme. CTpoeHHE BEIIECTBA: XMMHYECKash CBSI3b U KPUCTAINYECKAS
peméTka. 3aBHCUMOCTh CBOWCTB OOpa30BaHHBIX 3JEMEHTAMHM TPOCTHIX BEIMIECTB (METaJUIOB,
HEMETAJIJIOB, OJaropoJHbIX Ta30B) OT IMOJIOKEHHSI 3JIEMEHTOB B IEPUOJUYECKON cHuCcTeMe.
Tunonorus HEOPraHMYECKUX BEIMIECTB, Pa3ICICHUE UX Ha KJacchl U rpynisbl. [IpencraBureny.
[Ipu3Haku W yclOBUS TPOTEKAHUS XUMHUYECKHX peakuuil. THUIOJIOrus XUMUYECKHUX
peakumii 1Mo  pasTMYHBIM = Tpu3HakaMm. Peakmuu  noHHOTO OOMeHa. OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIC pEaKIIMM. XHWMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB. XapaKTEpPHBIE
XUMUYECKHE CBOWCTBA  COJICOOPA3yIOMINX OKCHJIOB, TUJIPOKCHJIOB (ocHOBaHMIA,
KHCTIOPOACOAEpKAIUX KUCIOT U aM(OTEPHBIX THIPOKCHUJIOB), COJIEH.

TemaTnyeckuu nJjaan

Ne HaumeHoBaHMe TeM KosnyecTBo yacoB ®opMbI KOHTPOJIS
n/n Oomee JIP 1P KP
1. | OGoOb1eHue 3HaHMil Mo
Kypcy 8 kiacca. 4 12 0 0
XUMUYECKUE PEAKIUU
2. | XuMHUYECKHE peaKkuu B 1 16 1 1
pacTBopax TectupoBanue,
3. | Hemeramnel u ux o5 8 4 1 MMCbMEHHBIC Pa0OTHI,
COeJIMHEHUS bpoHTaNbHBIN Ompoc,
4. | Meramisl U UxX 17 4 2 1 nabopaTtopHbie
COeJIMHEHUS paboThl,
5. | Xumus u okpyxKaroras MIPaKTHYECKUE
3 2 0 0
cpena paboThl,
6. | O6o0menne 3HAHUN 1O KOHTPOJIbHbIE
XUMHH Kypca OCHOBHOM paboTEHL
mkonbl.  [loarotoBka K 5 0 0 0
OcHoBHOMY
rOCyJapCTBEHHOMY
SK3aMEHY
7. | Pezepn 2 0 0 0
8. | Utoro 68 42 7 3




IMoypouHoe miIanHupoBanmne

Ne Jara npoBenenust
w/n Tema ypoka DJIeMEeHTHI CO/IeP:KaAHUSA OcHOBHBIE BH/IBI /IESITEILHOCTH Hoan daxr
O060061enne 3HaHMi 0 Kypcey 8 kiacca. Xumuyeckue peakiuu (4 yaca)
1-2 | Kiaccudukanus XuMuueckux | buHapHbie COCITMHCHUSL. Oxcunpl | XapakTepu3oBaTh  OKCHUIBI,  THIPOKCH]IBI
COCTMHEHU I cosieoOpazymomue u  HecoJieoOpasyromue. | (OCHOBaHUS, amQoTepHbIe TUAPOKCH/IBI,
luppokcuapl:  OCHOBaHUsS,  aM(OTEpHBIC | KUCIOPOICOIEPKAIIME KHCIOTH) M COJH IO
TUIPOKCHUJIBI, KHACJIOPOJICOJIEpIKAIIKe | IUIaHy:  COCTaB,  CIOCOOBI  0Opa3oBaHWS
kucnoTel. CpemHue, KHUCIIBIE, OCHOBHBIC, | HA3BAHUM, XapaKTepHbBIE CBOWCTBA W
KOMILJIEKCHBIC COJIH. nosrydenue.  KimaccupumupoBaTth  OKCHJIBI,
TUAPOKCUIBI (ocHOBaHMH, am(oTepHbIe
TUAPOKCHUJIBI, KUCIIOPOACOICPKAIINE KUCIOTHI)
U COJM 10 Pa3IMYHBIM TIpU3HAKAM. YMeETh
MOJTBEPXKJIATh  XapaKTEPUCTUKY  OTACITBHBIX
MPEJICTaBUTEIIC  KIacCOB  HEOPraHUYIEeCKHX
BEIIECCTB  YPAaBHCHHUSIMH  COOTBETCTBYIOIIHX
peakuuii. PackpbIBaTh TE€HETUYECKYIO CBS3b
MEXIy KJlaccaMmu HEOPraHUYECKUX
COeqUHEHNN
3 Knaccudukanus xumudeckux | O000menne cBeleHUH 0  XUMHUYECKUX | OOBSICHATH MOHATHUSA «XHMHYECKAs PEaKIUsy,
peakuuit peakuusix. Krnaccubukanus  XMMHUYECKUX | «peakluu COETMHEHHUS, «peaxKuu
peakuuii 1Mo pa3iMYHbIM OCHOBAHUSM: IO | PA3JIOKEHHS», «pPEaKklUuu OOMEHa», «PEeaKuu
COCTaBY W  UHCIY pearupymoilux U | 3aMEIIECHUsA», «pPeaKkUUU  HeUTpaau3aluny,
00pa3yloIuxcsi BEIHIeCTB, IO TEIUIOBOMY | «IK30TEPMHUECKUE peaxkuum,
sbdekTy, 1o arperaTHoMy COCTOSIHHUIO | «3HJOTEPMHUECKUE pEaKLIUu», «oOpaTuMble
pearupyronux BemecTs, 10 00paTUMOCTH, 0 | peaKIUuy, «HEeoOpaTUMBbIe peaxkumy,
U3MEHEHHUIO CTETIeHEH OKUCIICHUSI DIIEMEHTOB, | «OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE
10 UCIIOJIb30BAHUIO KaTallM3aTopa. peaxIum, «TOMOTEHHBIE peaxKum,
JlaGopaTopHbIe ONBITHI. «TETEPOTCHHbIE PEAKIUN», «KATAIUTUYECKUE
1. Bzaumoneiicteue aMmMHaKa U | peaKkIum», «HEKAaTaIMTUYECKHE pPEeaKInuy,

XJI0poBoJoposa. 2. Peakius HeWTpaau3anuu.
3. Habnronenue temioBoro s dexra peakuu
HelTpanu3anuu. 4. BzaumonelncTeue cepHoi

«TETIOBOM 3P PEKT XMMUUECKONW PEaKLIUN.
KnaccupunupoBarb XuMUYECKUE pEaKIUM IO
pa3InYHBIM OCHOBaHUSIM. Omnpenensars




kuciaoTel ¢ okcugom meau(ll). 5. Paznoxenne
MEePOKCHJIa BOJOPOJa C MOMOIIBIO KaTajaa3bl
KapTodens

OKHUCIIUTENb U BOCCTAHOBHUTEIb, IIPOLIECCHI
OKHCJICHUA W BOCCTAHOBJICHHA. Ha6JIIOIIaTB nu
ONMCbIBATL PCAaKIMU MCKIY BCUHICCTBAMU C
MIOMOUIBIO PYCCKOTO (POJIHOTO) s3bIKA U SI3bIKA
XHUMHHN

CkopocTb XUMUYECKON
peakuuu. Karanus

[IoHATHE O CKOPOCTH XMMHMYECKOW pEaKLUU.
@DakTopsl, BJIMAIOILIAE Ha CKOpOCTb
XUMUYECKUX peaKuuii: npupoaa
pearupyoumux BeUIecTB, UX KOHLEHTpalus,
TEeMIEeparypa, IUIONIa[b CONPUKOCHOBEHUS,
Hanuuue Katanuzatopa. Karamus.

JlaGopaTopHble ONBITHL. 6. 3aBUCHMOCTH
CKOPOCTH XMMMYECKOM peakluu OT HMPUPOJIbI

pearupyoomux  BeIIeCTB  Ha  IpUMepe
B3aUMOJICHCTBUSL  PAcCTBOPOB  THOCYINb(]ara
HaTpusi M Xxjopuzaa Oapus, Tuocyibdara

HATpusl U COJITHOW KHUCIJIOTHI. 7. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW pEeakuru OT MPUPOIbI
METAJUIOB MPU HUX B3aUMOACHCTBHM C
COJITHONH  KHCJIOTOM. 8.  3aBHCHMOCTH
CKOPOCTH XMMHUYECKOW peakiru OT MPUPOIbI
KHUCJIOT MPU B3aUMOJCHCTBUU HUX C KEIE30M.
9. 3aBUCUMOCTh CKOpPOCTH XUMHUYECKOU
peakuuu ot Temnepatypsl. 10.

3aBHCUMOCTh CKOpPOCTH XUMHWYECKOH
peakuMu OT KOHIIEHTpAlUUd pearupyrommx
BEIIIECTB. 11. 3aBUCHUMOCTL  CKOpPOCTH
XUMHYECKOH peakuuu oT IUIOIIA N
COIIPUKOCHOBEHHUSI PEArupyrOIINX BELIECTB.
12. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOU
peaKIuy OT HAJIMYHUS KaTajauzaTopa

OOBACHATD, UTO TAKOE «CKOPOCTh XMMHUYECKON
peakuum». ApryMeHTUpOBaTh BBIOOpP €IUHUIL
u3Mepenuss Vp. VYcraHaBiuBaTh NPUYHUHHO-
CIIEICTBEHHBIE CBS3U BIMSHUSA Pa3IMUHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKUX PEaKLUH.

HabGmtonate u omnuceiBaTh peakuud MEXIY
BEIIIECTBAMHU C TIOMOIIBIO PYCCKOTO (POJIHOTO)
A3blKa U s3bIKa XUMHH. [IpOBOIUTH OMBITHI,
MOJATBEPXKJIAIOUINE  3aBUCUMOCTh  CKOPOCTHU
XMUMHYECKON PEeaKINK OT pa3InyHbIX (PaKTOPOB

Xumuyeckue peakuun B pactBopax (11 yacon)




) DNEeKTpOIUTHYECKAS [TonsTue 00 AJIEKTPOJIUTUYECKOHN | XapaKTepu30BaTh MIOHSITUS
JccoLanus JMCCOLIMALIUN. ONEKTPOJIUTHI U | «QIEKTPOIUTHYECKAsS JUCCOLIMALINSAY,
HEIEKTPOJIUTEL. MeXaHu3M JAMCCOLMALMM | «3JIEKTPOJIUTHI, «HEIIEKTPOJIUTHIY.
JNIEKTPOJIUTOB C Pa3IMYHBIM XapaKTepoM | YCTaHaBIUBATh [IPUYHUHHO-CJIEICTBEHHbIE
CBSI3H. Crenenn AIIEKTPOJIMTUYECKON | CBA3UM MEXIY HNPUPOAOH DIEKTPOIUTa U
JMCCOLIMALIUU. CunbHble u cialple | CTENEHBI0 €ro JAUCCOLMAlMU. YCTaHaBJIMBATh
AJIEKTPOJIUTHI. IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY TUIIOM
Jlaboparopublii onbIT. 13. Jluccoumanusi | XAMMHUYECKOM  CBSI3M B JJICKTPOJUTE U
CI1a0BIX 3JEKTPOJIUTOB Ha MPUMEpPE YKCYCHOW | MEXaHM3MOM €ro TUCCOLMALN
KHCIIOThI
6 OcCHOBHBIE TOJIOKEHUS OcHoBHbIE TI0JIOKEHHUS Teopuu | XapaKTepu3oBaTh MOHSTHS «CTeneHb
TEOPUHU IEKTPOJUTUUECKON | AIIEKTPOJIUTUUECKON JUCCOLMAIMH. | TUCCOLMALIUNY»,  «CUJIbHBIE  DIIEKTPOJIUTHI»,
muccouunanuu (TO/]) Knaccudukanuss HMOHOB M HUX CBOMCTBA. | «cialble 3IEKTPOJIUTHIY, «KaTUOHBDY,
Kucnorsl, oOCHOBaHMS M  COJM  KaK | «KQHHOHBI», KUCIIOTBDY, KOCHOBAHUS», «COIM».
AJIEKTPOJIUTHI. Nx xnaccudukanus u | CocTaBisiTh YpaBHEHHUS AIIEKTPOJUTUUYECKON
JIMCCOITHAITHA. JIMCCOIMAIINN KUCJIOT, OCHOBAHWM M COJIEH.
WNmnroctpupoBarh  NpuUMepamMud  OCHOBHBIE
HOJIOKEHUST ~ TEOPUM  DJIEKTPOJIUTHUYECKOU
M CCOLIMALIUY. Paznmuats KOMIIOHEHTBI
JI0Ka3aTeNIbCTB (TE3UCOB, apTyMEHTOB M (hOPMBI
JI0Ka3aTeJIbCTBA)
7-8 | Xumuueckue cBOMCTBa OOmye XUMHUYECKHME CBOWCTBA  KUCIOT: | XapaKTepu3oBaTh oOmue XUMUYECKHE
KUCJIOT KakK 3JIEKTPOJINTOB U3MEHEHHE OKpacKu UH/MKAaTOpOB, | CBOMCTBA  KHMCIOT €  HO3MLUUH  TEOpHH
B3aMMOJICIICTBHE C METaJUIAMU, OKCHJAMM M | 3IEKTPOJIUTUYECKON JIMCCOLIMALIUY.
THAPOKCUIAMU  MeTaioB M cossAMU. | CocTaBiIsATh  MOJIEKYJSpHbIE, IOJHBIE U
MonekyisipHple W HOHHBbIE (TOJIHBIE U | COKpalllEHHbIC MOHHBIE YPABHEHUS PEAKLUU C
COKpAIlIEHHbIE) yYpaBHEHUS peakuui. | yaactuem KUCIIOT. AprymMeHTupoBaTh
XuMUUECKUi CMBICIT COKpAIlIEHHBIX | BOBMOKHOCTh ~ IPOTEKaHWs  peakuud ¢
ypaBHEHUH. YCIOBUS NPOTEKAHUS pEAKUUH | ydacTUEeM KHMCIOT Ha OCHOBE IIpaBHJIa
MEXIy OJEKTpoJuTaMH [0 KoHua. Psn | beprosuie u psaa akTHUBHOCTH METaJLIOB.
aKTUBHOCTH METAJLJIOB. ITpoBouTH OTIBITHI, HOJTBEPXKIAIOIINE
JlaGopaTopubie omnbiTbl. 14. l3MeHeHue | xummdeckue CBOICTBa KHCJIOT, C

OKpaCKu HWHAHWKATOPOB B KHCJIOTHOM cpeac.

CO6J'IIOI[CHI/IGM IIpaBHJI TCXHUKHN 0€30ITaCHOCTH.




15. Peakuust HeWTpalu3aluu  pacTBOpa
mENOUM  pa3IMYHBIMU  KUCJIOTaMu.  16.
[Monyyenue runpoxcuga wmenu(ll) u ero
B3aUMOJICCTBUE C PA3IUYHBIMU KHUCJIOTAMHU.
17. B3aumMoaeMCTBHME CHIIBHBIX KHCIOT C
okcumom meau(ll). 18—20. Bzaumoeiictue
KuciIoT ¢ Merauiamu. 21, KauecTBeHHas
peakiuss Ha KapOoHaT-wioH. 22. [lomyuenue
CTYIIHSA KpEMHUEBOU KHCJIOTHI.
23. KauecTBeHHasi peakuuss Ha XJIOPUA- HIIH
cynbdaT-HOHbI

HabutoiaTe 1 onuceIBaTh peakuy ¢ y4acTUEM
KHCJIOT C IOMOIIBIO PYCCKOTO (POJIHOTO) s3bIKA
U S13bIKa XUMUU

9-10 | Xumuueckue cBOMCTBa OO6mue xumuyeckue cBoiicTBa menodei: | CocTaBisATh  MOJIEKYJSpHbIE, TOJHBIE U
OCHOBaHUH Kak B3aMMOJICHICTBUE C KHCIOTaMH, OKCHJIAMH | COKpAIIEHHbIE MOHHBIE YPAaBHEHHS PEAKIH C
AIIEKTPOJIUTOB HeMeTayioB, coyisMu. OOluMe XUMHUYECKHE | yJacTUeM  OCHOBaHUH.  ApryMeHTHpOBaTh

CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHHUH: | BOBMOXKHOCTh  TPOTEKAHWS  PEaKUud  C
B3aUMO/JICHCTBUE C KHUCIOTaMH, pa3joXKEHHE | ydacCTUEM OCHOBAaHMNH Ha OCHOBE IpaBuia
IIpY HarpeBaHUU. beprome. [IpoBoanTh OIIBITHI,
JlaGopaTtopHble onbIThl. 24. V3MeHEHHE | TOATBEPKIAONIME  XUMHYECKHE  CBOMCTBA
OKpacky HHIUKAaTOPOB B IIEJIOYHOM Cpefie. | OCHOBaHMM, ¢ COONIOIEHUEM MPaBHJI TEXHUKU
25. BzaumojeiicTBrE mIeoue ¢ yrieKuciabiM | 6e3omacHocTd.  Habmromath ©W - ONMKMCHIBATH
razom. 26. KauecTBeHHas peakius Ha KaTHOH | PEAaKIIMM C YYaCTHEM KHUCJIOT C TOMOIIIbIO
amMmoHus. 27—28. TlomyueHrne THAPOKCHAA | pyCCKOTO (POIHOTO) SI3bIKA U SI3BIKA XUMHUH
meau(Il) u ero pasnoxxeHue

11- | Xumuueckue cBoicTBa coseld | OOImMe XMMHYECKHE CBOWCTBA CpeIHUX | XapaKTEepU30BaTh obmue XUMHUYECKHE

12 KAaK 3JIEKTPOJIUTOB COJIEM:  B3aMMOJCICTBME C  KHUCJIOTaMH, | CBOMCTBA  COJIEM C  MO3UMUUH  TEOpUH

1ieJI0YaMy, COJIIMU u METaJUIAMU. | JIEKTPOJIUTUYECKON AUCCOLUALINH.

B3aumopeiictBue  kucabix  coneil  co | CocTaBiATh  MOJIEKYJSpHBIE, IOJIHBIE U
HIEJI0YaMHU. COKpalléHHbIE MOHHBIE YPAaBHEHUsSl PEaKIUH C
JlaGopaTtopHble ONBITHI. 29. | yuactueM coJiei. AprymeHTupoBaTh
BzaumoneiictBue kapOOHATOB € KUCIOTaMU. | BO3MOXKHOCTb MIPOTEKAHUsA peakuuii
30. IMonyuenue ruapokcuna xenesa(lll). 31. | ¢ yuactiem coseii Ha OCHOBE IpaBHIIa
B3anmopeiictBue kene3a ¢ pactBopoM | beproie. [IpoBoauTh OTIBITHI,
cynbdata meau(Il) MOATBEP)KJAIOIINE  XUMUYECKHE  CBOICTBA




COJIe, C COOMIOZCHWEM TMpaBHJ TEXHUKHU
OezomacHoctu. Habmtomath W ONHMCHIBATH
peakuMu ¢ y4acTHEeM COJIeH C TMOMOIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA U SI3BIKA XUMHUHU

13 [onsitue o ruaponuse conerd | [maponns kak OOMEHHOE B3aUMOJCWCTBUE | YCTaHABIMBATH 3aBUCUMOCTH MEX]y COCTABOM
coied ¢ BOMOM. ['maposv3 COJM CWJIBHOTO | COIM M XapakTepoM €€  TuIpOoJIn3a.
OCHOBaHMA M cnaboil KHUCHOTHL. [Maponm3 | AHaMM3WpOBAaTh Cpeay pacTBOpa COIMH  C
colii cnaboro OCHOBaHMS U  CHJBHOM | MOMOILBIO UHAMKATOPOB. IIporuno3upoBars v
KUCIOTHI. Boopoansiii moka3zarens (PH). TUAPOJIM3a COJIM Ha OCHOBE aHanmuza e€
(bopMyIbl
14 [IpakTtuueckass pabora 1. | CBolcTBa KHCJIOT, OCHOBaHM, OKCHUIOB M | YMeTh  oOpamiateCcsi C  JTaOOpaTOPHBIM
Pemrenne CoJIel B CBETE€ TEOPHM DJIEKTPOJMTUYECKOU | 000pyI0oBaHUEM U HarpeBaTeJIbHbIMU
OKCIICPUMCHTAJIBHBIX 3aJa4d | Jucconuammumn n Hpe)ICTaB.]'IeHI/Iﬁ 00 HpI/I60paMI/I B COOTBCTCTBHHU C IIpaBUJIaMHU
o TeME | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX TeXHUKH Oe3zonmacHoctu. HaGmronaTe cBoiicTBa
«DNEeKTpoIUTHYECKast peakuusax anektponutoB.  HaOmromate M OMUCHIBATH
JICCOLIAAITUS peakuum ¢ y4acTUeM  DJEKTPOJUTOB  C
MOMOUIBI0  €CTECTBEHHOrO  (PyCCKOro MU
pOAHOTO)  s3bIKAa M s3bIKa  XUMHH.
@opMyaMpoBaTh BBIBOJBI [0  pe3ysibTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA
15 Kontponbras padorta Ne 1. Cucremaru3zanus 1 0000IIeHUE 3HAHUIA OOBACHATH POJb XUMHUHU B TPAKTUUYECKOU
«XHMMHUYECKUE PEaKIIUU B JEeSITEIbHOCTH
pacTBOpax AIEKTPOTUTOBY
HemeTta/uibl M HX coeuHeHus (25 yacoB)
16 | OOmias xapakTepucTHKa Crpoenue aromoB HeMeTaioB U uX | OOBSACHATH, UTO TAKOE HEMETAIIBI.

HEMCTAJIJIOB

MOJIOKEHUE B TIEPHOIUYCCKON cucteme. Psin
ANEKTPOOTpHUIIaTENbHOCTH. Kpucrammueckue
PEMIETKH HEMETAJJIOB — TPOCTHIX BEIIECTB.
dusnyeckue cBOKMCTBa HeMeTaIoB. OOIue
XUMHUYECKUE CBOICTBa HEMETAJIOB:
OKHUCJINTENLHBIE K BOCCTAHOBUTEILHEIE.

XapakTepru3oBaTb XHUMHUYECKUE DIIEMEHThl —
HEMETAIbl M CTpoeHHe, (U3NYECKUue U
XMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
HEMETAIJIOB. OOBsACHATD 3aBUCHUMOCTh
OKHUCJIMTEITbHO-BOCCTAHOBUTEIBHBIX ~ CBOWCTB
(MU MpeAcKa3bIBaTh CBOWMCTBA) 3JEMEHTOB-
HEMETAJJIOB OT WX  TIOJIOXKEHUS B
NEePHOINYECKON CUCTEME XUMUYECKUX




anemeHToB /1. . Meneneena.
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OO1ast xapakTepuCcTUKa
aneMeHToB VIIA-rpynmnbsr —
raJoreHoB

l"asorensl, cTpoeHHe UX aTOMOB M MOJIEKYIL
du3nyeckue W XUMHUYECKHME  CBOWMCTBA
rajoreHoB.  3aKOHOMEPHOCTH  HM3MEHEHUS
CBOWCTB TaJIOTEHOB B 3aBHUCHUMOCTH OT HX
IIOJIOKEHUS B IEPUOJUYECKOM  CHCTEME.
Haxosxnenue rajaoreHoB B MPUPOJE U UX
noiydeHue. buosorndeckoe 3HaueHHE U
MIPUMEHEHHE TaJIOTEHOB.
JdemoncTrpanun. OO0pa3ipl
TPOCTBIX BEIIECTB. B3anmoneiictBue
rajoreHoB ¢ MeTaulaMu. BeITecHeHue
XJIopoM Opoma WIH HOJa W3 PACTBOPOB HUX
coJier

TaJJOr€HOB —

XapakTepu3oBath CTpoeHUe, (u3uveckne u
XUMHYECKHE CBOMCTBA, MOJTy4eHHUE u
MPUMEHEHUE TaJIOreHOB B IUIaHE OOIIero,
0COOCHHOTO W SIUHUYHOTO.

YcranaBianBaTh MIPUYNHHO-CIIEJICTBEHHBIE
CBSI3W MEX]ly CTPOCHHUEM aToMa, XMMUYECKOU
CBSI3bI0, THUIIOM KPHUCTATMYECKON PEMIETKU Y
rajoreHoB ¥ (U3MYECKUMU W XUMHYECKUMU
CBOIICTBAMH DTHUX BEIIECTB

18

CoeanHeHus rajJoreHoB

["aloreHOBOIOPOIBI U COOTBETCTBYIOIINE WM
KUCJIIOTHI: IIJITaBUKOBasd, COJIsIHas,
OpOMOBOJIOPO/THAS, HOJI0BOJIOPOTHASL.
lanorennapl. KadecTBeHHBIE peaknuu Ha
rajoreHua-uoHsl. [IpuMeHeHne coeauHEeHu
rajJIoreHoB.

JlabopaTtopublii onbIT. 32. Pacno3HaBanue
raJIoreHU1-UOHOB

XapakTepr3oBaTh C UCIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XHMHUHU COCTaB,
¢u3nyeckue W XHUMHYECKHE  CBOMCTBA,
MOJIyYeHUE U  TNPUMEHEHHEe  COEAMHEHUN
rajioreHoB. Ha3piBaTh cOeIMHEHUS TajoOreHOB
no Gopmyne ¥ COCTaBIATH (POPMYJBI MO HX
HA3BaHHUIO. BrinonusaTe pacuéTsl 1o
XUMHYECKUM  (opMynaM U ypaBHEHUSIM
peakiuii,  OPOTEKAIOUMX C  Yy4acTUEM
COEJIMHEHU rajJoreHoB
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[IpakTrueckas padota 2.
«M3yueHue CBOMCTB COJISTHOM
KHUCTIOTBI»

ComngHas KMCIIOTa KaK CHJIBHBIN SJICKTPOJIUT.
Tunmyneie PC€aKIlMK KHCJIOT, XapaKTCPHBIC
JUISL COJISIHOM KMCJIOTBI: B38.PIMOI[€I>1CTBPI€ C
MCETaaljlaMmd, OCHOBHBIMHM H aM(bOTepHBIMI/I
OKCHuJaMH1, OCHOBAaHHMAMH H aM(bOTepHBIMI/I
TUAPOKCHAAMHU, COJIsIMH. KauecTBenHnas
p€aKkuus Ha XJIOPHUA-UOH

YMmerp  oOpamatecss ¢ Ja0OpaTOPHBIM
00opyI0BaHHEM u HarpeBaTeIbHBIMU
npubopamMu B COOTBETCTBHHM C MPaBUJIAMHU
TeXHUKU Oe3omacHocTtu. Habmogars cBoicTBa
IEKTPOJUTOB ¥ MPOUCXOMANIMX C HUMH
siBiieHuid. HaOnronaTh ¥ OMKCHIBATh PEAKIIMU C
Y4aCTHEM JICKTPOJIUTOB C TIOMOIIBIO PYCCKOTO
(pOAHOTO) SI3BIKA U A3bIKA XUMHH.

@DopMyIMpOBaTh BBIBOJBI MO pe3ylbTaTaM




IIPOBEAEHHOIO SKCIIEPUMEHTA

20 | Obmas xapakTepucTUKa O6mas xapaktepuctuka 3jemMeHTOB VIA- | laBath o0OIIyl0 XapaKTepPUCTHKY aTOMaMm,
anemeHTOB VIA-rpymmsr — rpynnel. Cepa B mpupoje U €€ IMOJydeHHE. | IPOCThIM  BEIIECTBAM M COCJAUHECHUSIM
xanpkoreHos. Cepa AnnotponHble  MOOU(HUKAUKA CEephl M MX | XAJIIBKOTCHOB B 3aBUCUMOCTH OT UX TIOJIOKEHUS

CBOMCTBAa. XMMHUYECKHE CBOMCTBA CEPbl U €€ | B MEPUOJUYECKON CUCTEME. XapaKTEPU30BaTh

IPUMEHEHUE. CTpOCHHE, aUIoTponHio, (usndeckue u
XMMHYECKHE  CBOMCTBA,  IOJY4YEHHE U
IPUMEHEHUE CEpBI. VYcranaBnuBarth
IPUYNHHO-CJIE/ICTBEHHBIE CBS3U MEeXay
CTPOEHUEM aTOMa, XUMUYECKON CBSI3bI0, TUIIOM
KpUCTAUIMYECKOM  PEmETKH ceppl H €€
(GU3MYECKUMU U XUMUYECKUMHU CBOMCTBaMHU.
BemmonmHsaTe pacuéThl MO XHUMHUYECKUM
dbopmynam u ypaBHEHUSIM peaKIui,
MPOTEKAIONINX C YYACTHEM CEPBI.

21 | CepoBomopoa M CYIb(MUIBI CepoBosopon: CTpOEHHE MOJIEKYJIbI, | XapaKTepru30BaTh C UCHOJIb30BAHUEM PYCCKOTO
¢uznueckne W XUMHUYECKHME  CBOICTBa, | (DOJHOTO) $S3bIKa M S3bIKA XHMHH COCTaB,
nonyueHue u 3HadeHue. CepoBomopoiHas | puU3WYecKUe W XMMHYECKHE  CBOMCTBA,
kucnota. Cynpduasl W UX 3HAYEHHUE. | MOJyYeHHE U MPUMEHEHHE COSAMHEHUN Cephl B
JlromuHOPOPHI. CTeneHu okucieHusa —2. Ha3zpiBaTh coemuHeHus

CEepbl B CTENEHU OKHUCIIeHUs —2 1o dopMmyse U
COCTaBIIATH (POPMYJIBI 110 UX HA3BAHHUIO.

CocTaBisaTh  MOJIGKYJISpHBIE W HOHHbBIE
YpaBHEHHUs  pEaKlMi,  XapakTepu3ymwollue
XMMHYECKHE CBOWCTBA COEJUHEHHH cepbl B
cTerneHu okucieHust —2. OnuchIBaTh MPOLECCH
OKHUCJICHHUS-BOCCTAHOBIICHUS, OTIPEeIATh
OKUCJIMTENh W BOCCTAHOBUTEIb M COCTABIATH
AJIEKTPOHHBIN OanaHC B peaklUix C y4acTHEM
CEepbl B CTENEHU OKUCIICHUS —2.Y CTaHABIIUBATH
MPUYHUHHO-CIICICTBEHHBIE CBSI3U MEeXIy
XUMUYECKON CBSI3bIO u TUIIOM
KPUCTAJUIMYECKOM pEMETKH B COECIUHEHUAX




cepbl W (PHU3UYECKIMH H  XUMHYECKUMU

CBOMCTBAMHU dTHUX COEIMHEHUHN

22

Kucnoponusie coenuuenus
cepsl

Okcun  cepoi(IV), cepHucras  KucCloTa,
cynburel. KauecTBeHHas peakmus  Ha
Cynb(UT-NOH.

Oxkcun cepoi(VI), cepHas kucnora, cyabdarsl.
Kpucrannmoruaparel. KauectBeHHast peakius
Ha Cylb(aT-HoH.

Jlaboparopublii onbiT. 34. KadecTBeHHBIE
peakuuu Ha Cylb(aT-uoHbI

3anuceiBaTh  (QOPMYJIBI  OKCHJOB  CEpHI,
Ha3bIBaTh UX, ONHKCHIBATh CBOIICTBA HAa OCHOBE
3HaHUU 0 KHUCJIOTHBIX OKCH/Iax.
XapakTepr3oBaTh C UCIOJIb30BAaHUEM PYCCKOIO
(pomHOTO) sI3BIKA M SI3bIKA XHMHUHU COCTaB,
¢u3nyecKkue U XUMHUYECKHE CBOICTBA CEpHOU
KACIOTBl  Kak  3jekTpoiura. CocTaBisTh
MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHUS peaKklui,
XapaKTEepU3YIOIIMX  XHMHUYECKHE  CBOMCTBa
cepHOM KkuchoThl. Pacmno3naBath cynbdar-
MOHBI. XapaKTepu30BaThb C HCIHOJb30BaHUEM
pycckoro (pogHOro) s3bIKa W SI3bIKA XUMHH
CBOMCTBA KOHIIEHTPUPOBAHHOU CepHOU
KACIOTHl  Kak  okuciurens.  CocTaBisTh
ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHBIX peakuui METOJIOM
UIEKTPOHHOrO OanaHca. BBIMONHATE pacyEThl
0 XUMHMYECKHMM (QopMyslaM M YypaBHEHUSIM
peaKkuuii, MPOTEKAIOUIUX C y4aCTHEM CEPHOM
KHCJIOTBI. HaGmonats U OIIMCBIBATh
XMUMHWYECKUH IKCIIEPUMEHT
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[IpakTrueckas padota 3.
«M3yueHue CBOMCTB CEPHOI
KHUCITIOTBI»

CepHast KuCJIOTa KaK CHJIbHBIH DJIEKTPOJIUT.
Tunuunele peakuuu KHUCIOT, XapaKTepHbIE
Uis  pa30aBIIEHHON  CEpHOW  KUCIOTHI:
B3aMMO/ICICTBUE C METAJIaMU, OCHOBHBIMU U
aM(pOTepHBIMH OKCHUJAMHU, OCHOBAaHHSIMH H
aM(pOTepHBIMH  THAPOKCHUAAMHU,  COJISIMHU.
KauecTtBenHas peakius Ha Cynb(aT-uoH

YMmerp  oOpamatbcss € J1aOOpaTOPHBIM
00opyI0BaHNEM u HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHHM C IPaBUJIAMHU
TeXHUKU Oe3omacHocTtu. Habmogars cBoicTBa
IEKTPOJIUTOB ¥ MPOUCXOMSANIMX C HUMH
siBiieHuid. HaOnronaTh ¥ ONMMCHIBATh PEAKIIUU C
y4aCTHEM  JJIGKTPOJMTOB  C  IOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO HMJIM POJHOTO) SI3bIKA
U si3bIKa XUMUU. DOopMynUpoBaTh BBIBOIBI IO
pe3yapTaTam NpOBEAEHHOTO HKCIIEPUMEHTA
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OO1ast xapakTepuCcTUKa
XUMMUYECKUX 3JIEMEHTOB VA-
rpynmnsl. A30T

OOmiasi xapakTepuCTHKa DIIEMEHTOB VA-
IPyIIbl. A30T, CTPOCHHE aTOMa M MOJICKYJIbI
azoTa. Pusnyeckre ¥ XUMHUYCCKUE CBOMCTBA
U TIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro
OuroJIoTUYecKas poJb.

JaBatp o0OIIyI0 XapakTepUCTHKY aTroMmawm,
OPOCTBIM  BELIECTBAM U COEAMHEHUSIM
a5ieMeHTOB VA-Ipynnbl B 3aBUCUMOCTH OT MX
IIOJIOKEHUS B IEPUOJHMYECKONM  CUCTEME.
XapakTepu30oBaTh C UCIOJIb30BAaHUEM PYCCKOIO
(pomHOTO) sI3bIKA W fA3BIKA XHUMHUHU CTPOCHHE,
¢u3udeckne M XUMHYECKHE  CBOMCTBA,
HoJIyueHUe U npuMeHeHue azota. HaswiBarh
COeIMHEHUs a30Ta Mo (QopMyse U COCTABIATH
GopMynbl 1O WX Ha3BaHUIO. YCTAHABIIMBAThH
IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEeXay
CTPOEHHMEM aTroMa M  MOJIEKYNbI, BHUIOM
XMUMHYECKON CBS3HM, TUIIOM KpPUCTAJTMYECKOU

peméTrku a3ota W ero (QU3NYECKUMU U
XUMUYECKUMU CBOMCTBaMMU. BrmomHATE
pacy€Tel MO XUMHUYECKUM (QopMmylaMm ©
YpPaBHEHUSIM  pEaKUUi, MPOTEKAIIUX C

Y4aCTHUEM a30Ta

25

Amvmuak. CoJii aMMOHUS

AMMMaK, CTPOCHHUE MOJICKYJIbI U (PU3NUYECKUE
CBOMCTBA. AMMMayHasg BOJa, HaIIaThIPHBIN
CIUPT, TUApAT aMMHaKa. HoHopHo-
aKIIETITOPHBIN MEeXaHW3M 00pa30BaHUs CBS3U
B KaTHOHE aMMOHHSA. BoccTaHOBUTEIIBHBIC
cBoiictBa ammuaka. CollMi aMMOHHUS H HX
npumeHenue. KadecTBeHHass peakmus Ha
KaTHOH aMMOHHSL.

JlaGopaTopublii onbIT. 36. KauecTBeHHas
peakius Ha KaTHOH aMMOHHUS

XapakTepru30BaTh C UCIOJIL30BAHHEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XHMHUHU COCTaB,
CTPOCHHE  MOJICKYJIBI, busnyeckue  H
XHUMHAYECKHE  CBOWCTBA,  MOJYYCHHE U
NpUMEHeHHe amMMHuaka. HaspiBaTh  conn
aMMOHHUSI 10 (GopMylnaM ¥ COCTaBIIATh
GopMylbl MO0 WX Ha3BaHUSAM. 3alHMCHIBATh
MOJICKYJISIPHBIC U NOHHBIC YPAaBHEHHSI PEAKITHA,
XapaKTePU3YIOIUX  XUMHUYECKHE  CBOMCTBA
amMmmMuaka u coneid ammoHusa. CocCTaBiATh
ypaBHCHHSI OKHUCITUTEIILHO-
BOCCTAHOBHUTEJIBHBIX PpEAKIMA ¢ y4acTHEM
aMMHaKa C IMOMOIIbI0 METO/a AJICKTPOHHOTO
OanaHca. YcTaHnaBnuBaTh MPUYKUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIy  BHJIOM




XAUMHYECKON CBSI3HM, THUIIOM KPHUCTAJUTMYECKOU
pemIETK B aMMHaKe W COJSIX aMMOHHS H
GUBNYECKUMU M XUMHYECKUMHU CBOWCTBAMU
aTEX BemiecTB. [IpoBomuTh, HAOMIOAATE U
OTHMCHIBATh XUMHUYECKHHA OKCIEPUMEHT TI0
pacro3HaBaHUIO HMOHOB aMMOHUS c
COOIIO/ICHNE TTPABUJI TEXHUKU OE30MTaCHOCTH.
BeImoyHATE  pacd€rThl MO0  XMUMHYECKUM
dbopmynam u YpaBHEHUSIM peakiuii,
MPOTEKAIINX C YYaCTHEM aMMHaKa

26 [IpakTueckas pabdota 4. [lonyuenue, coOupanue u pacnos3HaBanue | [lomydars, coOupaTh U pacno3HaBaThb aMMHAK.
«[TomyueHue aMmmuaka u aMMHMaKa. Nzyuenune pactBopumocTH | OOpamatses ¢ J1abopaTopHbIM 000PYI0BAHHEM
W3YYCHHE er0 CBOMCTBY aMMHaka B BOJIE MW  XapaKTEPHUCTUKA | H HarpeBaTeIbHBIMU npudopaMu B

OCHOBHBIX  CBOWCTB THApaTa aMMHAaKa. | COOTBETCTBHM  C  TNPABWIAMH  TEXHUKH

KauecTBeHHas peakius Ha KATHOH aMMOHUsST | Oe3omacHocTn. HaOmiogath W ONKCHIBATH
XAMHYECKANA  JKCIIEPUMEHT C  ITOMOIIBIO
pPyCcCKOro (POTHOTO) SI3bIKA U S3bIKA XUMUH.
dopmynmupoBaTh BBIBOJBI TI0  pe3yiabTaTaM
npoBe€HHOTO 3KcrepuMeHTa. CoTpyaHUYaTh
B Iporecce y4eOHOTO B3aUMOJCHCTBUS TpPH
paboTe B rpymmax

27- | Kucnopomubie  coemuHeHust | Okcuapl — a30Ta:  HecosieoOpasyromme ¥ | XapaKTepr30BaTh C UCIOJIb30BAHUEM PYCCKOTO

28 aszora KHUCIJIOTHBIE. (pomHOTO) sI3BIKA W SI3bIKA XHMHUHU COCTaB,

A3oTuCTas KUCJIOTa U HUTPUTHL. A30THas
KUCIOTa, €€ ToJlydeHHe U CBOIICTBa.
Hutpartsl.

JlaGopaTtopublii onbIT. 37. XHUMHYECKUE
CBOMCTBA a30THOM KUCIIOTHI KaK 3JIEKTPOJIMUTA

bu3ndeckue W XMUMHYECKHE  CBOMCTBA,
MOJy4YE€HHE U TPUMEHEHUE OKCHJIOB a30Ta.
CoCTaBiATh  MOJICKYJISIPHBIE M WOHHBIE
ypaBHEHUS peaKuuid, XapaKTepU3yIOIINX
XHMHUYECKHE CBOMCTBA OKCHUJIOB a30Ta.
YcranaBiauBaTh MPUYHUHHO-CJIC/ICTBEHHbIC
CBSI3U MEXIY BUJIOM XHMHUYECKOW CBS3H,
TUMNOM KPUCTAUIMYECKON PEHIETKH B OKCHIAX
a30oTa U MX (PUINYECKUMU MU XUMHUYECKUMU
CBOMCTBaMHU.
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docdop u ero coemuHEHUS

docdop, cTpoeHue aromMa M AJUIOTPOIUS.
®ocounsl. Pochun. Oxcua docdopa(V) u
¢docdopnas kucnora. Docdatsl.
Jlaboparopublii onbiT. 38. KauecTtBenHas
peakius Ha Gpocdar-uoH

XapakTepu30BaTh C UCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA W fA3bIKA XMUMHUHU CTPOCHHE,
AUIOTpOTIHIO, (PHU3UYECKHE W XUMHUYECKUE
CBOMCTBA, MOJIy4eHHE U puMeHeHue docdopa.
CaMOCTOSTEeTLHO ONHUCHIBATH CBOMCTBA OKCHJIA

dochopa(V) Kak KHCIOTHOTO OKCHAA W
CBOMCTBa dhocdopHoii KHUCJIOTHI.
HnmooctpupoBath CBONCTBA oKcHaa
dochopa(V) u  dochopHOit  KHUCIOTHI

YpaBHCHHUAMU COOTBCTCTBYIOIIUX peaxunﬁ.
IIpoBoauTs, HaOJIrO4aTh " OIINCHIBATH
XUMHYECKUN SKCIEPUMEHT ¢ CcoONIoIeHuEM
MpaBWJI TEXHUKH 0€30MaCHOCTH.

PacniosznaBate ocdar-nons

30 | OOmas xapakTepuCTHKA O6mrass xapaktepuctuka osyeMeHToB |VA- | JlaBath o0OIIyI0 XapaKTepHUCTHKY aToMaw,
anemeHTOB |VA- rpymibr. TPynmbel: OCOOCHHOCTH CTPOCHHS aTOMOB, | IPOCTBIM  BEIIECTBAM | COEUHEHUAM
VYraepon MPOCTBIX  BEHIECTB M  COCAUHEHUW B | AeMEHTOB [VA-Tpynmnbl B 3aBUCUMOCTH OT HX

3aBUCHUMOCTH OT TIOJIOKEHHSI DJIEMEHTOB B | MOJIOKEHUS B MEPUOIUYECKON cUcTEME.
MEPUOJIUYECKON  CUCTEME. VYraepon. | Xapakrepu3oBaTh ¢ UCMOJb30BAHUEM PYCCKOTO
Kpyrosopot yriepoja B npupoje. | (poAHOro) s3blka M SI3bIKa XUMHUHU CTPOCHHUE,
AnnoTponHbie MoAu(UKAITIH: anMas, | aJUIOTPONuIo, (U3NYECKHE U  XUMHYECKHe
rpadputr.  AMopdHBIA  yriaepon:  caxa, | CBOMCTBa,  NOJyYeHHME U NPUMEHEHHUe
JpeBECHBI yroyib. AncopOrus. Xumudeckue | amopgHoro yriaepoaa. CpaBHUBATh CTPOSHUE U
cBoiictBa  yriepoaa.  Kokcoxumuyeckoe | cBoiicTBa anma3za u rpadura. OmnuceiBaTh
IIPOU3BOJICTBO U ero npoaykius. Kapousl. OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
yriaepoaa. [IpoBoauth,  HabmomaTh U
ONHCHIBATh XUMHUYECKHUH  OKCIIEPUMEHT ¢
coOII0ICHNEM MTPaBUJI TEXHUKH 0€30IaCHOCTH

31 | Kucnopomusie  coemunenus | Okcun yriuepoaa(ll): crpoenue moinekynsl, | XapakTepu30BaTh C UCHOIH30BAHUEM PYCCKOTO

yrieposa noyryueHue u cBoiictBa. Okeup yriuepona(IV): | (pomHoro) si3bika M S3bIKa XMUMHH COCTaB,

CTPOECHHUE MOJIEKYJIbI, ITOJY4YEHUE U CBOMCTBA.
YronpHas  kucnora.  Comm  yrojpHOM

(1)I/ISI/I‘IGCKI/IG n XUMHWYCCKHEC CBOﬁCTBa,
MOJIYYCHUC U ITPUMCHCHUEC OKCU OB YIJICpOJa.




KHUCJIOTBL: KapOOHATBI M THIPOKApPOOHATHI
TexHudeckas U nuuieBas coaa.
Jlaboparopublii onbiT. 39. [lonmydyenue u
CBOMCTBA YTOJILHOM KHUCIIOTBI

YcraHaBiMBaTh IIPUYMHHO-CIICCTBEHHBIE
CBS3M MEXKIY BMJIOM XUMHUYECKOW CBSI3U U
TUIIOM KPHUCTAJUIMYECKOM PEIIETKH B OKCUIAX
yriepoja u ux (pU3MYeCKUMH U XUMUYECKUMU
CBOMCTBAMM, A TAK)KE IIPUMEHEHHUEM.

32 [Ipaktuyeckas pabora 5. | [lomydyenue, cobupanme u pacno3HaBanue | [lomyuath, cobuparb W pacmo3HaBaTh
[Tomy4yenue YIJIEKHUCIIOTO | YIIIEKHUCIIOTo Ta3a. M3ydueHue pacTBOPUMOCTH | YITICKUCIIBIHA ras. Ob6pammaTsest c
ra3a M U3y4eHHE ero CBOMCTB | YIJIEKUCIIOTO Ta3a B BOAE M XapaKTEPUCTHKA | TJAOOPaTOPHBIM o0opynoBaHueM "

KHCJIOTHBIX CBOWCTB YTOJBHON KHCJIOTHL. | HArPEBATEIbHBIMU MPHOOPAMH B COOTBETCTBUU

KadyectBeHHast peakmusi Ha KapOOHaT- W | C  TpaBWIAMH  TEXHHKH  O€30MACHOCTH.

TUIPOKapOOHAT-MOHBI HabGnromate ¥ ONKCHIBATE  XUMHUYECKHI
SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
S3bIKa W SI3bIKa  XUMHH. DopMyaHpoBaTh
BBIBOJBI TI0  pe3yabTaTaM IPOBENEHHOTO
skcniepuMenTa. CoOTpyqHHYATh B IIpoIlecce
y4eOHOTO B3aUMOJICHCTBHA TpU paboTe B
rpymmnax

33- | YrieBoaopo s Opranndeckass  XUMHUsA.  YTJIEBOJIOPOJbL. | XapaKTepu3oBaTb OCOOCHHOCTH COCTaBa M

34 Meran, 3TaH M TpONaH KaK MPEAeSIbHbIE | CBOMCTB OPraHUYECKUX COCTUHEHUM.

(HACBINIEHHBIE) YIIIEBOJAOPOIBl. OTHIIEH | | Padnmuyare mpenenbHble W HENpeAeTbHBIC
alleTUIICH Kak HeTpeieTbHbBIE | YTIeBOAOPOAbl. Ha3piBaTh ©  3alUCHIBATH
(HEHACHIIIICHHBIC) YIAEBOIOPOBL. | GopMybl  (MOJICKYJISIPHBIE M CTPYKTYPHBIC)
CtpykTypHble  (GOpPMYJIBI  OPraHUYECKUX | BOKHEHIINX MPEACTaBUTEINICH YIiIeBOI0POIOB.
BemiectB. ['openue yrieBogoponoB. Peakiuu | Habmogate 32 X0JOM  XMMHYECKOTO
JETUAPUPOBAHHS NPEJCIbHBIX | SKCIICPUMEHTa, OIUCHIBaTH €ro M JelaTh
YTJIEBOJOPOIOB. BBIBO/Ibl HA OCHOBE HAOJIOJCHUH.

35 Kucnopozacoaepxariue CrupThl. DTUJIOBBIA CIIUPT, €ro NOJydeHue, | XapaKTepu3oBarthb CITHPTHI KaK
OpPraHUYeCKUe COCAMHCHHUSI NPUMEHEHHE U (PU3HOJIOTUYECKOE NCHCTBUE. | KUCIOPOICOICPKAIIHIEC OpraHu4ecKue

TpEéXaTOMHBIN CIUPT TVIMLEPUH.  YKCYCHAst
KHACJIOTa Kak NpeACTaBUTENb KapOOHOBBIX
KHCIIOT.

coenuHenusi. KnaccuunupoBars CnupThl 1O
YHUCITy TUAPOKCUIIBHBIX TPYII B UX MOJIEKYIIaX.

HaspiBaTth MpeaACcTaBUTENIeH OJHO- "
TPEXaTOMHBIX CHOUPTOB M 3alUMCBIBaTh MX
dopmynel.  XapakTepu3oBaTh  KapOOHOBBIE




KHCJIOTHI Kak KHCJIOPOJICOICPIKAIIUC
OPraHuYeCKUE COCAMHCHHSL.

36 Kpemuuii u ero coenuuennss | Kpemuuii,  cTtpoeHue  ero  aromMa M | XapaKTEPU30BaTh C UCIIOJIb30BAHUEM PYCCKOTO
HaxoxeHue B npupoje. CBoiicTBa KpeMHHUS. | (POJHOrO) fA3bIKAa U S3bIKA XUMHUHU CTPOEHHUE
Cuwmnnuaer w cwnad. Oxcun kpemausa(IV). | aToMOB W KpHCTAioB, (U3WYECKHE U
KpemHuuesas kucnora u e€ cou. XMMHYECKHE  CBOMCTBA,  MOJY4YeHHE U
JlaGopaTopusie ombiThl. 40. Ilpormyckanue | mpuMeHeHUE KPEMHMUS. YcranaBnuBarh
YIJIEKUCIIOTO ra3a 4Yepe3 pacTBOp CUJIMKAaTa | IPUYMHHO-CIIE/ICTBEHHbIE CBS3U MEXTY
HaTpUs CTPOEHUEM aToMa, BUJIOM XMMHUYECKON CBS3H,
TUIIOM KPHUCTAJUTMUECKON PEIETKN KPEMHUS U
ero ¢$uznueckuMu u XUMUYECKUMU
CBOWCTBAMM.
37 CunukaTtHast [IpousBoacTBO CTeKJIa u 1eMeHTa. | XapaKkTepu3oBaTh CHJIMKAaTHYIO
MIPOMBIIIIICHHOCTh [Iponyknust CHUIMKAaTHON MPOMBILIIIEHHOCTH: | IPOMBILIUIEHHOCTD u ed OCHOBHYIO
ONTUYECKOE BOJIOKHO, Kepamuka, ¢apdop, | mpoayKiu. YCTaHABINBATh aHAJOTHH MEXLY
¢asHc. OnTHYECKOE BOJIOKHO. pa3IUYHBIMU OTpacisIMU CHJIMKATHOM
POMBIIITIEHHOCTH
38 [Tonydyenune HemeTaioB Hemerannet B mpupoae. @pakuuonHas | OnuChIBaTh  HAXOXKJICHHE  HEMETaNIOB B
MEeperoHKa >KUIKOTO BO3QyXa Kak crocod | mpupoae. XapakTepru3oBaTh (bpakIMOHHYIO
MOJY4YeHUs] KHUCIOpOJa, a30Ta M aproHa. | IEPEeroHKy KUJKOTO BO3JyXa KaK
[Tonyyenue pocdopa, kpeMHUs, XI0pa, HOJA. | COBOKYITHOCTD (bu3rIecKnx MIPOIIECCOB.
DIIEKTPOJIN3 PaCTBOPOB. ApryMeHTHpOBaTh  OTHECEHUE  IPOLIECCOB
MOJY4YEHUs]  AKTUBHBIX  HEMETAUIOB K
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIM
npolreccam
39 [Tonyyenue BaxkHEUIINX [lonydyenue  cepHOM  KHUCIOTBI:  CBIPbE, | XapakTEpU30BATh XUMMU3M, ChIPbE, anaparypy
XUMHUYECKUX COCTUHEHUI XUMHU3M, TEXHOJOTMYECKas CXE€Ma, METOJ | M Hay4dHble MPUHLIMIBI IPOU3BOACTBA CEPHOU
HEMETAJUIOB KUIALIETO CJ0s, MPHUHIMUIBI TermiooOMeHa, | KUCIOThl. CpaBHUBATh MPOU3BOJCTBO CEPHOM
IPOTUBOTOKA U LIUPKYISIUU. Oneym. KHUCJIOThI U IPOU3BOJCTBO aMMHUaKa
[Ipon3BoaCTBO aMMMaka: ChIpbE, XUMU3M,
TEXHOJIOTMYECKasi CXeMa.
40 KonTtponpHast padota Ne 2.

«HemeTamabl u UX
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41 | OGmas xapakrepuctuka | ITonoxxenne wmetamioB B nepuoaudeckoi | OObICHATD, 4TO TaKoe METaJUIBL.
METAJJIOB cucreme xumuueckux dsnemeHtoB [l W. | Xapakrepu3zoBaTb  XUMHUYECKHE  AJIEMEHTbI-
MenneneeBa, CTPO€HHE HX aTOMOB M | METAJUIbl MO MX MOJIOKEHHUIO B IEPUOANYECKON
KpuctauioB.  Meramnuueckas  cBsi3p U | cucreme . . MenneneeBa. [IporuosupoBath
METAJJINYECKAass KpUCTAINIMYECKasl pelI€TKa. | CBOMCTBA ~ HE3HAKOMBIX  METaJUIOB 1o
@u3n4ecKue CBOMCTBA METAIUIOB: JIEKTPO- U | MIOJIOKEHUID B IEPHOJUYECKOM  CHCTEME
TEIJIONPOBOJHOCTb, OTpakarIas | XuMudeckux anemeHToB J1. 1. Menneneena.
CIIOCOOHOCTh, IUIACTUYHOCTb.  UEpHble U | YcTaHaBIMBATh MIPUYHUHHO-CJIEICTBEHHbIE
LBETHbIE METaJLJIbI CBA3M MEXIy CTpPOEHHEM aToMa, BHUAOM
XUMHYECKON CBSI3M M TUIOM KPUCTAJTMYECKOU
PEmETKN Y METaUIOB — IPOCTBIX BEIIECTB U
NX COeIMHEHUH
42- | Xumudeckue cBOMCTBa | MeTauibl KaK BoccTaHOBUTENHU. | OOBSICHATh, YTO TaKO€ Ps  aKTUBHOCTHU
43 METaJJIOB ONEKTPOXUMHUYECKUI  PAJ  HANpPSDKEHMIL. | METaJUIOB. [IpumeHnsTH ero JUISL
B3aumoneiicTBue MeTaisioB ¢ HEMETaJIaMH, | XapaKTepUCTUKU XUMHYECKUX CBOMCTB
OKCHJIaMHU, KHCIJIOTaMH, COJIIMM. | IPOCTBIX  BelIECTB-MeTAIOB.  COCTaBISATh
ATOMUHOTEPMHUSL. MOJIEKYJISIPHBIE YpaBHEHUS peakuui,
JlaGopaTopHblii onbIT. 41. B3anmoaeicTBre | XapakTepu3ylOIUX  XUMHYECKHE  CBOWCTBA
xKenesa ¢ pactBopoM cyibhara memu(Il) METaJUIOB B CBETE YYCHHsI 00 OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MPOLECCaX, a PEaKUUHu C
Y4aCTHEM 3JIEKTPOJIUTOB, MPEACTABIATh TAKKE
Y B HIOHHOM BUJIE.
44- | Obwmas xapakrepuctuka | CTpoeHHe aToMOB M HpPOCTHIX BemlecTB. | JlaBaTh 00IIyI0 XapaKTEPUCTHKY IIEIOYHBIM
45 aneMeHTOB | A-rpymrbl 3aBUCHUMOCTh (PU3UYECKHX W XUMHUYECKHX | MeTaslaM 1o ux MIOJIOKEHUIO B
CBOWCTB WIEJOYHBIX METAUIOB OT 3aps/ioB | EPUOIUYECKOMN cucreme XUMHUYECKUX
saep ux aromMoB. Oxkcuipl U ruapokcunsl | anemeHToB J[. . Menaeneesa.
HICNIOYHBIX ~ METAJUIOB, MX  HONy4YeHue, | XapakTepu3oBaThb CTPOCHUE, (PUIUYECKHE W
CBOWCTBA M MpUMEHEHUE. BaxHellne colu | XMMHUYECKHE CBOWCTBA HIEJIOYHBIX METAJJIOB B
HIEIOYHBIX ~METAJJIOB, HX 3HA4Y€HHE B | CBEeTE 00IIEro, 0COOEHHOTO U €UHHYHOTO.
IIPUPOJIE U J)KU3HU YEJIOBEKA.
46- | O6mas xapakrepuctuka IIA- | CtpoeHnne aTtoMoB W mOpocThIX BeniecTB. | JlaBaTh OOIIyI0 XapaKTEpUCTUKY MeTajjiam




47

TPYILIBI

3aBUCHMOCTh (PU3UYECKMX M XUMHUYECKUX
CBOICTB IIEIIOYHO3EMEIIBLHEIX METAJJIOB OT
3apsioB  sanep ux aromMoB. Okcuibl H
TUAPOKCH/IBI IIETOYHO3EMENIbHBIX METaJIJIOB,
UX TOJlydeHHWe, CBOWCTBA M TPUMEHEHHUE.
Baxwueiimmne COJI MIETTOYHO3EMEIbHBIX
METaJUIOB, UX 3HAYEHUE B MPUPOJIE U >KU3HU
gyenoBeka. KapOoHaTel W THIPOKapOOHATHI
KaJbIIHs.

Jlaboparopublii  onbiT. 42. TlomyueHnue
HM3BECTKOBOM BOJIBI M OIIBITHI C HEM.

IA-rpynns! (11€7109YHO3EMETIBHBIM METAJLIaM)
[0 MX IOJIO)KEHUIO B NMEPUOJNYECKON CUCTEME
xuMuueckux anementoB J[. 1. Menaeneena.
XapakTepu3oBaTh CTpOeHHE, (U3NYECKUE WU
XMMHUYECKHE CBOMCTBA IEJIOYHO3EMENBHBIX
METaJUIOB B CBeTe OO0IIero, OCOOEHHOTO W
€AMHUYHOTO.

48

JKEcTkOoCTh BOABI M CIIOCOOBI
€€ yCTpaHEHHUS

XKécTkocTh BOABI: BpeMEHHAs! U MOCTOSTHHAS.
Crioco0mr yCTpaHEeHHUsI BPEMEHHOU
HKECTKOCTH. CriocoGbl  ycTpaHeHus
MOCTOSTHHOM JKECTKOCTH.

OOBSICHATDH IIOHITHE «KECTKOCTH BOJIBIY.
Paznmnyuath  BpEeMEHHYI0O W IOCTOSIHHYIO
KECTKOCTh  BoAbl.  lIpemmaratb  crocoOsbI
yCTpaHEHHS JKECTKOCTH BOJBL.  [IpOBOTUTH,
HAOIIOOaTh W OIMCBHIBATH  XHMHUYECKHH
AKCIIEPUMEHT C COOJTIOJICHUEM TIPABHIT TEXHUKH
0e30I1acHOCTH

49

[Ipaktuueckass paborta 6.
«KEécTKOoCTh BOIBI U CIIOCOOBI
€€ yCTpaHEHHUS»

[Tonydenne »ECTKON BOJIbI B3aUMOICHCTBUEM
YTJIEKUCIIOTO C N3BECTKOBOU BOJIOH.
YcrpaHeHue BpPEMEHHOW JKECTKOCTH BOJbBI
KHIITYEHUEM u Io0aBIECHUEM COJIBI.
YcrpaHeHue TOCTOSHHOM JKECTKOCTH BOJIBI
moOaBinenreM coanl. McmblTaHue KECTKOM
BOJIbI PACTBOPOM MBbLIa

cobupatb W paclo3HaBaTh
YTIICKUCITBIT ras. OOGpamarbcs c
1a00paTOPHBIM 000pyI0BaHUEM "
HarpeBaTeIbHBIMH TIPUOOPAMU B COOTBETCTBHU
C MpaBWJIaMHU TEXHUKH O€30MAaCHOCTH.
®opmynupoBaTh BBIBOJBI IO  pe3yJabTaTam
NPOBEIEHHOTO IKCIICPUMEHTA.

[Tonmyuarts,

50

AJIOMUHUA u €ero

COCIUHCHUA

CoenuHeHHnsT  aJlIOMHHUS B
XUMHUYECKHME CBOMCTBA M  NPUMEHEHHUE
AJTFOMUHUS. Oco0eHHOCTH  OKCHIa |
THAPOKCHIA AIOMHHHS KakK aM(pOTEPHBIX
coequHeHu. BakHeline conu alroMHHUS
(x1opua, cyabdar).

pHUpoJIe.

XapakTepu3oBaTh ATIOMUHUKA  TIO €ero
MOJIO)KEHUIO B TEPUOJUYECKOM  CHCTEME
xuMu4eckux 3neMeHToB 1. Y. Menaeneena.
OnuceIBaTh CTpPOCHHUE, duznueckue  H
XHUMHYECKHE CBOMCTBaA AJTFOMUHUS,
MIOITBEPIK1ast 1704 COOTBETCTBYIOILIMMHU
YpaBHEHUSIMH PEAKIIHi.

OOBSACHATD JIBOMCTBEHHBII XapakTep




XUMHYECKUX CBOMCTB OKCHIa W THAPOKCHIA
AJIFOMHHUA.

51- | Keneso u ero coeauHeHU OcoOeHHOCTH  CTpOCHHMSI aroma kene3a. | XapakTepu3oBaTh  IIOJIOKEHUE  JKele3a B
52 Kenezo B mnpupone. Baxuelmme pyasl | NEPUOANYECKON cucreMme XUMHUYECKUX
xene3a. Okcuapbl u rugpokcuabl xene3a(ll) u | anementos JI. YI. MenaeneeBa 1 0COOEHHOCTH
(I). Comnm xene3a(Il) u (III). OGHapyx)eHUE | CTpOCHHUS aToMa KeJie3a.
KaTHOHOB JKelie3a B pactBope. 3HadeHwe | OnMuChBaTh  (PU3MYECKHE W XUMHYCCKHE
COCIMHEHUH Kelle3a. CBOMCTBA Kenesa, HOATBEPIKIAs X
JlaGopaTopubie omnbITbl. 43. IlomydeHue | COOTBETCTBYIOLUIMMHU YPAaBHEHUSIMH PEAKIIUM.
rugpokcugoB  kenesa(ll)  wu  (I). 44, | OObSICHATH HAIMYKE IBYX TCHETHYCCKUX PSIOB
KauecTBeHHEIE peaKIuy HA KATHOHKI JKeNe3a | coeuHenuii xenesa Fe? u Fe®' .
YcranaBnuBaTh 3aBHCUMOCTh obnacreit
PUMEHEHHUS Keje3a U ero CIIaBOB OT CBOMCTB
9THX BEUIECTB.

53 [IpakTuueckas padota 7. Pemienne SKCIEpUMEHTAIBHBIX 3aJad Ha | DKCIEPUMEHTAIBHO HUCCIEI0BAaTh CBOMCTBA
«Pemenue pacrno3HaBaHHe U MOJIYYEHHE METAUIOB U UX | METAJUIOB M HUX  COEAUHEHMH, pelaTh
SKCHEPUMEHTAJIbHBIX  3aJa4 | COCAUHEHUN SKCIIEPUMEHTaJbHbIE  33Jayd [0  TEeMe
1o Teme «MeTtasibi»» «MeTtayabDy.

54 Koppo3sus METaJJIOB u | Koppo3us  razoBas  (Xumudeckas) 1 | OOBSACHATh TIOHATHE «KOPpO3Hs». Paznuyarh
CHOCOOBI 3aIIUTHI OT HEé ANEKTPOXUMHUYECKas. 3alliTa METAJIOB OT | XUMUYECKYIO u AIIEKTPOXUMUYECKYIO

KOPPO3HH. KOPPO3HUIO. XapakTepu3oBaTh CHoCcoObI
3alIUThl METAJJIOB OT KOPPO3HH

55- | Meramsl B npupone. | Meramiet B mpupone.  [lonstue o | KmaccuduuupoBats  GopMbl  IPUPOIHBIX

56 [TonsiTHe o MeTamuTypruu MeTaJITyprUu. UépHnass ¥  LBETHAas | COGIMHEHUH  METayuIoB.  XapaKTepu30BaTh

METaJLTypTHUsl. [Mupomeranmyprus, | o0mue cnocoObl MOJy4eHUs] METAIIOB: MHPO-,
TUAPOMETAJUIYPIrHsl,  DJIEKTPOMETALUTYpPTHUs. | TUAPO- U AIEKTPOMETAILTYPTHIO.

Jomennsiii mpornecc. [lepepaboTka uyryna B

CTallb. DIEKTPOJIN3 PACILIABOB.

57 Kontponsnast pabota Ne 3. | Cuctemaruzainus u 060011eHHE 3HAHUN OOBACHATL pOJIb XUMHH B MPAKTHYECKOU
«MeTansl u ux JEeSITeIbHOCTH
COEJIMHEHUS»

Xumus 1 okpy:kawias cpena (3 yaca)
58 | Xumuueckuii coctas | Crpoenne 3emmm: smpo, MaHTHs, 3eMHas | MHTErpupoBaTh CBENCHHS 10  (DH3MUECKOI




TUTAHETHI 3eMJIst Kopa, nurocdepa, ruapochepa, atmocdepa. | reorpaduu B 3HAHHS O  XUMHYECKOH
XuMuyeckui  coctaB  3emyd.  ['OpHbIE | OpraHM3allMM  IUTAaHEThl.  XapaKTepU30BaTh
noponel.  Munepanbl. Pyapl.  TlonesHble | XMMUUECKUI COCTaB T'€OJIOTUYECKUX 000JI0YEK
UCKOIIaeMBbIE. 3emiu. Paznuuate MHHEpasbl M TOpHbIE
JlaGopaTopubiii  ombIT. 45. U3ydeHue | mopoJisl
IpaHuTa

59- | Oxpana okpyxkatomei cpeapl | ICTOYHMKM ~~ XMMHYECKOTO  3arpsi3HEHHs | XapaKTepu30BaThb HWCTOYHUKA XHMHUYECKOTO

60 OT XMMHUYECKOT'0 3arpsi3HEHMSI | OKpYXKarolien Cpelpbl. I'moGanbHbIe | 3arpsi3HEHUsT OKpYXkatoliei cpepl. OnuceBaTh
9KOJIOTMYECKHE  MpoOJeMbl:  HapylIeHHE | IJIo0albHble  JKOJIOTMYECKHe  MpoOJeMbl,
OMOre0XMMHUYECKUX KPYrOBOPOTOB | CBSI3aHHBIE C XUMUYECKUM 3arps3HEHHEM.
XUMHYECKUX 3JIEMEHTOB, norersienue | [Ipeanarath My MUHUMU3aLUN BO3AECUCTBUS
KJIUMaTa, KUCIOTHbIE JOXKAU U Jp. O30HOBBIE | XUMUYECKOTO 3arpsi3HEHUS] Ha OKPYXKArOIIYIO
JbIpbl. MeXIyHapoJHOE COTPYJHHYECTBO B | cpedy. [IpruBoANTH MpUMephl MEXIyHAPOHOTO
o0nacTu OXpaHbl OKpY)Kalollel cpelbl OT | COTpyAHUYECTBA B obnactu OXpaHbI
XHUMHYECKOTO 3arpsi3HEHUsI. «3enéHas | OKpyXKaromei  cpeapl  OT  XUMHUYECKOIro
XUMHMSD. 3arpsi3HEeHus

O0001eHNe 3HAHNT 110 XMMHUH 32 KYPC OCHOBHO# 11K0Jibl. [1oIroT0BKa K 0CHOBHOMY rocyaapcrseHHomy 3k3ameny (OI'J) (6 uyacoB)

61- | BemectBa Ctpoenne aromMa XUMHUYECKOro ayieMeHTa B | [IpenctaBnsarte  mHpOpMamWio 1O  TeMe

62 COOTBETCTBUU C MOJIOKEHHEM 3TOro 3eMeHTa | «[lepuoauueckuii 3akoH W MepHOIUYECKas
B nepuoauyeckoir cucreme. Crpoenue | cucrema JI. . MeHneneeBa B CBETE€ TEOpUU
BEIECTBA! XUMHYECKast CBSI3b U | CTpOEHUS aToMa» B BHJAE TaONUI, CXeM,
KPUCTAJUTMUECKHUE PEIETKU. 3aBUCUMOCTH | OIOPHOTO  KOHCIIEKTa, B TOM 4YHCIE C
CBOICTB 00pa3oBaHHBIX aneMeHTtamu | npumenenreM cpeacts  MKT.  Beimonnars
IPOCTBHIX BEIIECTB (METAJIOB, HEMETAJJIOB, | TECTOBBIE 3aJaHus 1o Teme. [IpeacraBisaTh
ONmaropoJHeIX  Ta30B) OT  MOJIOKeHUd | uHpopmanuo mo Teme «Bumgpl xumuyeckoit
JJIEMEHTOB B  MEPHOJMYECKON CHUCTEME. | CBSI3M M THUIBl KPUCTAJUIMYECKUX PEIIETOK.
Knaccudukanuss HeopraHMyecKux BeLIECTB. | B3anMOCBS3b CTpOEHUS U CBOMCTB BEILIECTB» B
[IpencraBurtenu pa3HbIX KJIaCCOB | BHJIe TaOJIMI, CXEeM, OMOPHOTO KOHCIIEKTAa, B
HEOPraHMYECKUX BEIECTB TOM uncie ¢ npuMmenenueM cpenacts KT

62- | Xumuueckue peakiuu [Tpuznaku u yCIOBUS nporekanus | [IpencraBisaTe  uHpOpMAIMIO 1O  TeMe

64 XUMHYECKUX peaxiuii. Tunonorus | «Knaccudukanuss XUMHUYECKMX pPEAKIHH 10
XMUMUYECKUX  peakiuMid 1O  pa3jiMyHbIM | pa3IUYHBIM MpU3HAKaM» B BUJE TaONHUIl, CXEM,

OCHOBaHMSAM. Peakium HOHHOTO oOMeHa.

OIIOPHOI'0  KOHCIICKTAa, B TOM YHUCIC C




OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC pCakuuun

npumenenueM cpencts UKT.

BbInosIHATE TECTOBBIE 3a/1aHUS 110 TEME.
XapaxkTepu3oBaTh OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH, OKHUCIUTENb U
BOCCTQHOBUTEIIb.

OTnyyaTh OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peaKIyu OT peaKuii OOMeHa.

3anucheIBaTh ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX pPEAKIMH C MOMOUIBIO
METOJIa WIEKTPOHHOI0 OanaHca

65- | OcHOBEHI HeopraHuyeckoil | XMMUUecKHe CBOMCTBA MPOCTHIX BEIIECTB. | XapakTepu3oBaTh OO0IIMe, OCOOCHHBIE U
66 XUMHH XapakTepHble XUMHYECKHE CBOICTBA | MHANUBUIyaJIbHbIE CBOICTBa KHCJIOT,
cojieoOpa3yloluX OKCUAOB, THUIPOKCUIOB | OCHOBAaHMM W cojllel B CBETE TEOPHH
(ocHOBaHUH, KUCIOPOACOAEPKAIINX KUCIOT U | 3JEKTPOIUTHUECKON AUCCOIHALINH.
aM(OTEepHBIX TUIPOKCUJIOB), COJIEH ApryMeHTHpOBaTh BO3MOXKHOCTb IMPOTEKAaHUS
XUMUYECKUAX peakuui B pacTBopax
NEKTPOJIUTAX UCXOJIS U3 YCIOBUM.
Knaccupunuposats HEOPraHUYECKHE
BELIECTBA 110 COCTAaBy U CBOMCTBAM.
[IpuBoauTH MPUMEPHI MpecTaBUTENEH
KOHKPETHBIX KJIaCCOB u rpymni
HEOPraHMYECKUX BEILECTB
Pe3eps (2 yaca)
67- | Pesepr

68




