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I'aopueasu O. C.

Xumus. Pabouas nporpamma. [Ipenmernas nunust yueOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. CrnankoBa. 9kiacc

yuae0. mocodue 1ist odieoopazonar. opranuzanuii / O. C. IN'abpuenss, C. A. CnagkoB — M. : IIpocBemenue, 2020.

PabGouast mporpamma kKypca Xumuu paspaborana k ydeOHukam aBtopoB O. C. T'abpuensna, U.I. Octpoymona, C. A. CnaakoBa mns 9xmaca
obmieoOpa3oBarenbHbIXx  opranuzauuid. CTpykTypa U coaepxkaHue pabodeld TporpaMMbl COOTBETCTBYIOT TpeOoBaHusM DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJIApPTa OCHOBHOTO o0miero oOpaszoBanus. llocoOme aapecoBaHO ydYHUTENSIM 00IIe00pa30BaTEIbHBIX

opranu3zanuii, padoraronmm no YMK O. C. I'abpuensna, U. I'. Octpoymosna, C. A. Cnaakosa.

IHHosicHUuTe IbHAA 3aNIMCKA

Pabouast mporpamma Kypca XHMHH JJII OCHOBHOH IIKOJIBI pa3padoTaHa B COOTBETCTBUU ¢ DeepalbHBIM TOCYIapCTBEHHBIM
oOpa3oBaTeNnbHBIM CTaHAAPTOM 001Iero oOpa3oBaHusi. B Hel Takke y4WTHIBAIOTCS OCHOBHBIC HJI€U W MoJjoxkeHus [Iporpammbi
pa3BUTHS U (OPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX ICUCTBUI IJI1 OCHOBHOTO OOIIETO 00pa30BaHUsI.

B cooTBeTrcTBHHM ¢ 3TMMH JOKYMEHTaMH OOYyYaromIuecs IOJDKHBI OBJIANETh MPUEMaMHM, CBS3aHHBIMHA C OIpEACIICHUEM
MOHSITUN: OTPAHWYMBATH WX, OINUCHIBATh, XapaKTEPU30BaTh W CpPaBHMBATh. 1aK KaK XMMHS — HayKa JKCIEpUMEHTaJIbHAs,
oOydJaroriecss JODKHBI OBJIAJETh TAKUMHU TI03HABATEIBHBIMH YUYCOHBIMH JICHCTBHSMH, KaK SKCIEPHUMEHT, HAOJIOJCHUE,
U3MEpPCHHE, OIMCaHWe, MOJACIMpPOBAaHWE, THIOTE3a, BBIBOJA. B mporecce M3ydeHUs Kypca y OOYYalOIMIUXCS IPOJIOJDKAIOT
(hopMHUPOBATHCSI YMEHUSI CTABUTH BOMIPOCHI, O0BACHSTH, KIACCU(UIIUPOBATH, CPABHUBATH, ONPELISITh MICTOYHUKU WH(OpMAITUH,

MoJIy4aTh U aHAJIU3UPOBATh €€, TOTOBUTh MH(GOPMAIIMOHHBIN MPOAYKT, MPE3EHTOBATh €r0 U BECTH JUCKyccuio. CiieoBaTeNnbHO,



I[GHTGHLHOCTHBIﬁ moaxoa B H3YUCHHUH XHUMHHU CHOCO6CTBYIOT JOCTHKCHUIO JIMYHOCTHBIX, IIPCAMCTHBIX MW MCTAIIPCAMCTHBIX

00pa3oBaTENbHBIX PE3YJIBTATOB.

B OCHOBY Kypca IIOJIOKCHBI CJICAYIONINEC UICH.

MaTepUaIbHOE EAMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUN TTPUPOIBI;

BeIyIasi pOJIb TEOPETHUECKHX 3HAHUM IS OOBSACHEHWS M MPOTHO3UPOBAHUS XUMHYECKUX SBIICHUH, OIECHKH HX
MPAKTUYECKON 3HAYUMOCTH;

B3aMMOCBSI3b KAUECTBEHHOMN U KOJIMYECTBEHHOM CTOPOH XUMUYECKUX O0BEKTOB MaTepUaIbHOIO MUPA;

pa3BUTHE XMMHUUYECKON HAYKHU U MPOU3BOJACTBO XMMHUYECKUX BEUIECTB M MATEpUAJIOB Ul YAOBIECTBOPEHUS HACYLIHBIX
MOTPEeOHOCTEHN YenoBeKa U 00IIECTBA, PEIICHHs II100aIbHBIX TPOOJIEM COBPEMEHHOCTH;

I'CHCTHYCCKAA CBA3b MCIKAY BCIICCTBAMM.

OTH UJIeU peATU3YIOTCS B KypCce XUMHUU OCHOBHOM IIKOJIBI TYTEM TOCTHKEHUS CISAYIOMMNX Leei:

s DopmuposaHue JalUXCsI XUMHUYECKON KapTHHBI MUpPA, KaK OPraHN4eCKO YacTH €ro eJIOCTHON €CTECTBEHHO-HAyYHOU
b

KapTUHBL.

* Pazeumue 1MO3HABATEIbHBIX HHTCPCCOB, HHTCIIICKTYAJIbHBIX W TBOPYCCKHUX criocoOHoCTEM Yqaluxcsa B IIPOLECCC

M3Y4YeHUs UMH XMMHYECKOW HAyKH M €€ BKJIaJla B COBPEMEHHbBI HayYHO-TEXHUYECKUW Mporpecc; popMUpoBaHUE Ba)KHEUIINX

JIOTUYECKUX Oleparuil MbIIUICHUS (aHaIu3, CHHTE3, 000O0IIEeHUE, KOHKPETH3allus, CPaBHEHHE W JIp.) B MPOIECCEe MO3HAHUS

CHUCTEMbI BAXKHEUIIIMX TMOHATHUM, 3aKOHOB U TEOPUM O COCTABE, CTPOEHUHU U CBOMCTBAX XUMHUYECKUX BEIIECTB.



* Bocnumanue yOeXAEHHOCTH B TOM, UYTO MPUMEHEHHE MMOJYICHHBIX 3HAHUNA U YMEHUU MO0 XUMHH SIBISICTCS 0OBbEKTUBHOMN
HEOOXOJIMMOCTBIO JIsl 0€30MacHON padOoThI C BEIIECTBAMU U MaTepraiaMu B ObITY U Ha MPOU3BOJCTBE.

* [Ipoexmuposanue u peanuzayusi BBHITYCKHUKAMH OCHOBHOHM IIIKOJIBI JIMYHOW 0O0pa3oBaTeIbHONW TPACKTOPUH: BHIOOD
npoduis o0yueHus B CTapIiel mIkoie Wi MpodheccnoHaIbHOTO 00pa30BaTEILHOTO YUPEXKICHUSI.

» Osnaodenue KuOYeBbIMU KOMNemeHyusmu: y4eOHO-TI0O3HABaTeNbHBIMH, WH(GOPMAIMOHHBIMH, IEHHOCTHO-CMBICIOBBIMH,

KOMMYHHUKATUBHBIMHU.

[IpenogaBanue npeaMeTa MOKET BECTUCH B JUCTAHIIMOHHOM PEKHUME B COOTBETCTBUM C «METOIMUECKUMHA PEKOMEHAALUSIMHU
Munucrepctsa [Ipocsemennst PO no peanmszanuu oOuieoOpa3oBaTeabHbIX IPOTPaMM Ha4aIbHOTO OOIIEr0, OCHOBHOI'O OOLIETO,
cpeaHero oo1iero oopazoBaHus ,00pa30BaTEIbHBIX IPOTPAMM CPEIHETO MPO(HECCHOHATIBEHOTO 00pa30BaHuUs U TONOJHUTEIBHBIX
o0pa30BaTeNbHBIX IPOTPaMM C IPUMEHEHUEM 3JIEKTPOHHOT0 00Y4YEeHHUS U AUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B

00pa30oBaTeNbHbIX OPraHU3ALMIX)

MeToanueckne 0CO0EHHOCTH NPENOAABAHNA Kypca XUMHH

[Ipemyiaraemplil Kypc OTJIIMYAETCA OT IPYTUX KYPCOB XUMHUHM JJIsI OCHOBHOM IIKOJIbI, BKIIOUEHHBIX B DenepabHbIN IEPEUYCHb

y‘IC6HI/IKOB, HAITUYHUEM BANCHBIX MEMOOUYECKUX 0CODEeHHOCmel.



1. Conepxxanue U MeTOIbI M3Yy4YeHHS NMPeNIaraeMoro Kypca XuMHUM JJisi OCHOBHON HIKOJIbI OTBEYAKT CTPYKTYPHO-
AesiTeIbHOCTHOMY noaxoay. OHu pa3paboTaHbl B COOTBETCTBUU C TEOPHUEH MOATAITHOTO (POPMHUPOBAHUS YMCTBEHHBIX JICUCTBHH,
NpEeI0KEHHON 0TedeCTBeHHBIM TicuxoioroM 1. S. ["anbnepuHbiM, B KOTOPOH BBIIETSETCS HECKOIBKO 3TAIOB.

Oman co30anus OpueHmuUpoBoOYHOl 0CHOB8bL npedcmosujeli desmenviocmu (OO/]). Yuamnmecs: monydaroT HHPOPMAIHIO O
[N TPEJCTOSIICH ASATETPHOCTH W €€ TpeaMeTe, Y3HAIOT, KaK M B KAaKOHW ITOCJIEeIOBATEILHOCTH OHU JO/DKHBI BBHITIOTHATH
OpUEHTALIMOHHBIE, UCTIOTHUTEIbCKUE U KOHTPOJIbHBIC IEHCTBHUS.

Bce numaktrueckue euHUIBI Y4eOHBIX KHUT sl 7—9 KIacCOB HAYMHAIOTCS C MOCTAHOBKU 00pa3oBaTEIbHON MPOOJIEMBI,
KOTOpasi peniaeTcsi B mpoliecce n3ydyeHus naparpada Ha OCHOBE UMEHHO JIEITETbHOCTHOTO MOX0/1a.

B 9 knacce mpu uszydeHun xumuu eMeHToB B kauectBe OO/ BbicTymaeT oOmIMiA TJIaH XapaKTEPUCTUKU METaJUIOB,
HEMETAJUIOB U MEPEXOTHBIX AIIEMEHTOB.

Oman opmuposanuss MamepuarbHoU oessmeibHoCmuy. Y Yaliuecs: BHIMOIHSIIOT ASUCTBUS BO BHEIIHEN (opMe, CTAIKUBASChH
C CaMUMH TIpeAMETaMU WU MOJCIISIMH: BBIICISIOT TOJOXKUTEILHOE M OTPHUIIATEIhHOE 3HAYCHUE KOHKPETHOTO XUMHUYECKOTO
BEIIIECTBA WJIM PEAKIUU B cepe YeIOBEUCCKOU ACATEIHPHOCTH WIIH B OKPYXKAIOIIEM MHUPE; OMPEACIIIOT XapaKTEePHBIC MPU3HAKA
COCTaBa WJIM CBOWCTB BaXHEHIIMX KIJIACCOB HEOPTaHWYECKUX COCIUHECHUM; CaMOCTOATEIBHO XapaKTepU3YIOT KOHKPETHBIC
XUMHUYCCKUE IIEMEHTHI; POBOIAT JA0OPATOPHBIC M MPAKTHYECKUE PAOOTHI; TOTOBSIT COOOIICHUS W MPE3CHTAINH; OCYIIECTBIISIFOT
MIPOEKTHYIO JCSITEIIBHOCTD M0 BEIOPAHHOM TeMAaTHKE.

Oman eunewrell peyu. JISHCTBUS ydaluxcs BepOANTM3YIOTCS B YCTHOW WJIM MUCBMEHHON pEYH, OHH MPOTOBAPUBAIOTCS H

yCcBauMBarOTCs B 0000mEHHON (opme. Tak, yyamuecs O3BYyYMBAIOT, Kakylo HH(OpPMAIUMI0O HECET XUMHUYECKas CUMBOJIMKA!



XUMHUYECKUE 3HaKH, XUMUYeckhe GOpMysbl U YpaBHEHUS XUMHUYECKOW peakiuu, cuMBoJiMKa [lepuonanueckoid CUCTEMBI
xuMudeckux saemenToB . 1. Menaeneena.

Oman eHympenHeii peyu. BepbaibHOE OCBOEHHUE ACHCTBUS MPOo celsi, MPOroBapuBaHUE omnepaluii mpo ceds, 6e3 BHeIIHen
peun. JlelicTBue pemynupyercs, HampuMmep, I0Cie MPOBEASHHOTO YYUTEIEM WHCTPYKTa)Xa TMepea MPaKTHUEeCKOW WM
7a00paTopHON PabOTOM YUEHHMK MOJKEH MPOTOBOPUTH €ro Mpo ceOsi, 0CO3HATh €ro, BHYTPEHHE COIMVIACUTHCS C HUM WJIHU
BBISICHUTD HETIOHATHBIE MOMEHTBI; TO K€ MPOUCXOAUT MPpU pedICKCUM JIMYHBIX TOCTHKEHUM U BRIPAOOTKE IJIaHA MOBBIIICHUS UX
ypoBHsI. OcO0YI0 BaXKHOCTB 3TOT 3TAIl UTPACT MPHU BHITIOJIHEHUH YICHHYECKOTO MCCIICOBATEIIHCKOTO TTPOCKTA.

HUumepuopusayus oeiicmeus. JIeicTBUE CTaHOBUTCS BHYTPEHHUM MPOIECCOM, aKTOM MBICIIH, JACHCTBHEM B yMe. YUECHHK
nepei BBIMOJIHEHUEM XMMHYECKOTO SKCIEPUMEHTA WM PEIIeHHs] pacu€THOM 3aj1avyu 1mo GopMysiaM U YPaBHEHHSIM MBICICHHO
MIPEACTABIISIET MOCIIEIOBATEILHOCTh CBOMX JEHCTBUH IO peau3alliy BHIPaOOTaHHOTO TIJIaHa.

2. Teoperuyeckue TMOJIOKEHHSI KYpca XMMHH OCHOBHOW IIKOJbI PAaCKPbIBAIOTCA HAa OCHOBE IIHPOKOIO
HCMOJIb30BAHUS B 00YUEHHH XMMHYECKOI0 IKCIepuMeHTa (J1aOOpaTOPHBIX OIMBITOB M MPAKTHYECKUX padOT), B TOM YHUCIIC H
MTPOBOJIMMOTO B IOMAIITHUX YCIIOBHUAX, a TAKXKE JIEMOHCTPAITMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MOKA3bIBACT YUUTEIIb.

3. Pa3Burue uHGPOPMANUMOHHO-KOMMYHUKATHBHOW KOMIIETEHTHOCTH OO0y4YamoIMXcs: oOpaiieHne K pa3IndyHbIM
HMCTOYHMKAM XHMHYECKOW WH(OpMAIuu, MOATOTOBKY HWH(GOPMAIIMOHHOTO TPOIYKTAa M €ro MpEe3CHTAlus, YMEHHE BECTH
JUCKYCCHUIO, OTCTaWBaTh CBOIO TOUYKY 3pPEHUS W KOPPEKTHUPOBATH IMO3MIIMI0 HAa OCHOBE aHAIM3a apryMEHTOB YYaCTHUKOB

JTUCKYCCHHU.



4. MeranpeAMeTHbIIl XapaKTep coJep:KaHWs Y4eOHOIr0 MaTepHaJa: peaau3alus CBA3eW C MPEeIMETAMH HE TOJBKO
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, HO U C UCTOPUEN, JINTEPATYPOU, MUPOBOU XyI0KECTBEHHON KYJIBTYPOU.

5. IIpakTHKO-OpMEHTHPOBAHHAN 3HAYMMOCTH 0TOOpa YU4eOHOI0 CO/lep:KaHMs: CBsI3b U3y4aeMOro MaTepuaila ¢ KU3HbIO,
dbopMUpOBaHHE DKOJOTUYECKOW TPAMOTHOCTH TpPU OOpALICHUH C XUMHUYECKHMMH BEIIECTBAMH, MaTepualaMH M IpOLeccaMH,
OTBEYAIONIMMHU TPEOOBAHMSAM MPAaBUJ TEXHUKH OE30MaCHOCTH IIpU padoTe B XUMHUYECKOM KaOuHeTe (j1abopaTopun)
Y TIOBCEHEBHOM )KU3HU.

6. JlocTHikeHUs1 TpPeAMETHBIX, MeTanpeAMETHBIX M JHYHOCTHBIX Pe3yJbTATOB IOCPEICTBOM CTPYKTYPUPOBAHHUS
3aJJaHUIl 10 COOTBETCTBYIOIUM PYOpUKaM:

«IIpoBeppTe CBOM 3HAHUSY;
«IIpumennTe cBOM 3HAHUNY;
«Mcnonp3yiTe JOMOTHUTENBHYIO HH(POPMALIUIO;
«BrIpazute cBOE MHEHHEY.
O01mas xapakrepucTuKa y4e0HOro npeamera

[Ipennaraemas paGouasi mporpamMma Mo XMMHHM PaCKpbIBAET BKJAJ y4eOHOro IpeaMeTa B JOCTHUKEHUE LieJied OCHOBHOI'O

o011ero o6pa3oBaHus U ONpesesieT BaXKHEHIIINE coiep KaTeIbHble JIMHUN ITPeIMeTa:
e «Bewecmso» — B3aUMOCBSA3b COCTaBa, CTPOCHMSI, CBOMCTB, MOJTYUYEHUSI U TPUMEHEHUS BEILIECTB U MAaTEPUAJIOB;
o <« Xumuueckasa peakyus» — 3aKOHOMEPHOCTH IPOTEKaHUS M YIIPABICHUS IPOLECCAMU IOIYYEHUS U NPEBPALLECHUS

BCILIECTB;



o «Xumuueckuu 5A3bIK» — OINEPUPOBAHUE CHUCTEMOM BAXKHEHUIIMX XWMHUYECKUX IOHSITHM, BJIAJICHUE XUMHUYECKOU
HOMEHKJIATYPOIl ¥ CHMBOJIMKOW (XMMUYECKUMH 3HaKaMH, (GOpMyJIaMU U YPaBHEHUSIMHU );

o «Xumus u dHcu3Hb» — COOJIIOJICHUE MTPABUI XUMUYECKON 0€30IaCHOCTH MPH OOpAIleHUH C BEILECTBAMH, MaTepUualaMu
1 XUMUYECKUMHU MPOLIECCAMHU B ITOBCETHEBHOM JKU3HU U HA MPOU3BOJICTBE.

Kypc opueHTHpOoBaH Ha OCBOCHHE OOYYAIOLIMMHUCS OCHOB HEOPraHMYECKOW XMMHUHU U KPATKOE 3HAKOMCTBO C HEKOTOPBIMHU
MOHATUSAMU U 0OBEKTAMHU OPTraHUYECKON XUMUHU.

B coneprxatenbHOl TMHUM «Bewjecmeoy pacKpbIBaeTCA YUEHHE O CTPOCHHUU aToMa U BEIECTBA, COCTABE U KiIacCU(PUKAILUU
XUMHUYECKUX BEIIECTB.

B conepxarenbHOM JTUHUM «Xumuueckas peaxyus» PACKPbIBAETCS yUYEHHE O XMMHUYECKHX MpoIleccax: KiaccuuKaius
XUMUYECKUX PEAKIUI U 3aKOHOMEPHOCTH MX IIPOTEKaHUS; KAYECTBEHHAS M KOJMYECTBEHHAS! CTOPOHBI XMMUYECKUX IPOLECCOB
(pacuéTel Mo XUMUYECKUM (HOpMyJIaM U YPABHEHHSIM XUMHUECKUX PEAKIIHM).

B conepxarenbHON NTUHUM «Xumuueckuu A3ulk» (HOPMUPYIOTCS YMEHMsI ydyallUXcs Ha3blBaTh BellecTBa Mo (opMyliaM U
COCTaBJISITh (DOPMYJIBI IO MX HA3BAHUSAM, 3aIMMCHIBATh YPABHEHUS PEAKIMI U XapaKTepHU30BaTh UX, PACKPBIBATH MH(OpPMAIIHIO,
KOTOPYIO HECET XHMMHYECKass CHMBOJIMKA, B TOM YHUCJE BBIPAKEHHAas W B TaOMW4YHOW QopMme (mepuoanyeckas cucreMa
XUMHUYECKUX 3JIEMEHTOB . Y. MengeneeBa, Tabauna pacTBOPUMOCTH BEILIECTB B BOJIE); MCIIOJIb30BaTh CUCTEMY

XUMUYECKUX TOHATUH ISl OMIMCAHUS XUMUUECKHUX 00BEKTOB (JIEMEHTOB, BEILIECTB, MAaTEPUAJIOB U IIPOIIECCOB).



B conepxarenbHOW JNMHUM «XuMusi U J/CU3HLY PACKPBIBAIOTCS JIOTUYECKUE CBSI3M MEXJYy CBOWCTBaMHU, NPUMEHEHHUEM,
MOJIy4Y€HHUEM BEIECTB B JTAOOPATOPHBIX YCIOBHIX U HA MPOHU3BOJACTBE; (POPMUPYETCS KyIbTypa 0€30MacHOr0 M IKOJIOTUYECKU
IPaMOTHOIO OOpaIlleHUsl ¢ XUMUYECKUMHU O0BEKTaMHU.

B kypce 3HauuTenbHas posib OTBOAUTCS XUMUYECKOMY 3KCIEPUMEHTY: MPOBEICHUIO IPAKTUYECKUX pabOT U 1a0OPaTOPHBIX
ONbBITOB, (PUKCALUA U AHAIM3Y UX PE3YJIbTATOB, COOJIOJEHUI0O HOPM U NPaBWII 0€30MaCHOM pabOThl B XMMUYECKOM KaOMHETe
(;1aGoparopun).

Peanuzanus nporpaMMsl Kypca B mporecce 0Oy4eHHs MO3BOJUT OOY4YarOMIMMCS MOHATHh POJib U 3HAUEHHE XUMHUU CPEIu

JIPYTUX HAyK O IPUPOJIE, T. €. PACKPBITh BKJIAJ XUMHUH B (POPMUPOBAHUE IIETIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.
MecTo npeamera B y4e0HOM IIaHE

®denepanbHbI TOCyJapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT MPEAYyCMATPUBAECT M3YYCHHE Kypca XMMHUM B OCHOBHOM
IIKOJIE KaK COCTABHOM YacTU NMPeIMETHOU 001acTh « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI».

Kypc paccuntan Ha 00s3aTeIbHOE M3YUEHUE IPEeIMETa B 00hEME 68yueOHbBIX YacOB MO 2 Yyaca B HEJEI0 B SKiaccax.

[Ipennaraemplii Kypc XOTSI U HOCUT OOIICKYJIBTYPHBIA XapakTep W HE CTAaBUT 3ajauy NpodecCHOHaIbHON MOATOTOBKHU

00yyJaroImuxcsi, TeM HE MEHEE MO3BOJISIET UM OMIPEACIIUTHCS ¢ BHIOOpOM Mpodusis 00ydeHHs B CTaplIeH IIKOJIE.

9 KNACC

NoBTOopeHue u 0606w EeHNe cBegeHNn NO Kypcy 8 Knacca
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BuHapHble coeamHeHua. OKcuabl coseobpasylolme M Hecosieobpasyowme. MMAPOKCUAbI: OCHOBAaHWUA, aMpOTepHble

rMmapokKkcnabl, KHcnopoacoaepxawme KMCnoTbl. Cpep,Hme, Ku1cnble, OCHOBHblE U KOMMNNEKCHbIE CO/N.

O6o06LieHne cBeAEHUA O XMMWUYECKMX peakumsax. KnaccupuKauma XMMWUYECKMX peakumi No pPas/IMYHbIM MPU3HaKaM:
COCTaBYy M YWCNY pearnpyromx n obpasylowmxca BewecTB, TennoBomy 3¢edeKTy, ob6paTUMOCTU, U3MEHEHUID CTeneHewn
OKMUCNEHUA 3/1eMEHTOB, 06pasyllnx pearvpylowme BeLeCcTBa, arperaTHoOMy COCTOAHMIO pearnpylowmx BeLLecTs,

MCNOJ/Ib30BaAHUIO KaTa/1IN3aTOpa.

MoHATME O CKOPOCTU XMMWUYECKOM peakumn. PaKTopbl, BAMAIOWME HA CKOPOCTb XMMWUYECKUX pPeakuuin: npumpoaa

pearnpyrowmx BelwecTs, UX KOHUEeHTpauma, Temnepartypa, njowanb CONPMKOCHOBEHUA, HaInYMe KaTanmsaTtopa. Katanus.
AeMmoHcTpauum

e O3HaKoOM/IEHUE C KONNEKUMAMMU META//IOB U HEMETAN/OB.

e O3HaKoOMNEHUE C KONNEKUMAMMU OKCUA0B, KUCNOT U CONEN.

e 3aBUCUMOCTb CKOPOCTU XMMMUYECKOM peakLmn OT NPUPOAbl pearMpyroLlimx BewecrTs.

e 3aBUCUMOCTb CKOPOCTM XMMMUYECKOM PeaKLMM OT KOHLEHTPaLUM pearnpyoLmnx BeLLLecTs.

e 3aBUCUMMOCTb CKOPOCTU XMMWYECKOM peaKkuuu OT NAOoLWaAM COMNPUKOCHOBEHUA pearnpylowmx BewecTs («Kunsawmm
CNon»).

e 3aBMCMMOCTb CKopocCTn XMMUYECKOMN peakunn oT TeMnNepPaTypbl pearnpyrowmnx sewecrB.
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NabopaTtopHble onbITbl

® B3aumopgeincTeMe aMmuaka 1 X10poBOA0POAA.

® PeaKkuua HeUTpanusaumm.

® HabntoaeHue TennoBoro appekTa peakumm HemTpanmsaumn.

® B3anMmoaeNCcTBME CePHOM KUCNOTbI ¢ okenaom meau(ll).

® PasnoxeHue nepoxkcnaa sogopoaa C NnoOMOLWbIo KaTa/1a3bl KapTO(I)eI'IFI.

® 3aBMCMMOCTb CKopocCTtu XMMUYECKOMN peakunn OT npupoabl pearnpyroumnx BewectB Ha npumepe B33VIMO£I,€I\/’|CTBMH

pacTBoOpOB TMOCyAbdaTa HaTpua n xnopuaa 6apua, TMocynbdaTa HaTPUA U CONAHOM KUCNOTbI.

® 33aBNCMMOCTb CKopocCTn XMMUYECKOMN peakunn oT npnpodbl METANNO0B NMPU UX B38MMO,£I,€VICTBI/IM C CO/TIAHOM KUC/IOTOMN.

® 33BUCUMOCTb CKOPOCTU XMMUYECKOM peaKkLMmn OT NPUPOAbl KUCNOT NPU UX B3AUMOAENCTBUM C KeIe30M.
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® 33aBMCMMOCTb CKOPOCTU XMMUYECKOM peaKkunmn oT TemnepaTtypbl.

® 33BUCMMOCTb CKopocCTn XMMUYECKOMN peakunn oT KOHUEHTPAL NN,

® 3aBNCMMOCTb CKOPOCTM XMMMUYECKOW peaKLmm OT NJIoLWaamM CONPUKOCHOBEHMA PearMpyowmnx BeLwecTs.

® 33BMCMMOCTb CKOPOCTU XMMUYECKOM peaKkumm OT KaTaimsaTopa.

Xumunyeckume peakumm B pacTtBopax 3/1eKTPONNTOB

MoHAaTHe 06 3ﬂ€KTpOJ'IMTMH€CKOI?I Anccounauni. 3J'IeKTpOfII/ITbI M HE3NEKTPOJINTbI. MexaHu3m AMCCOLLMaLLMVI

INNIEKTPOSINTOB C PaA3/INYHBIM XapPaKTEPOM CBA3MN. CreneHb 3ﬂ€KTpOJ'IVITVI‘-I€CKOl71 anccoumaunn. CunbHble U cnabble INNEKTPO/INTDI.

OCHOBHble NONOXKeHuA TEOPUHU 3ﬂ€KTpOJ'IMTML-IeCKOI‘/’I Anccounauni. KflaCCMd)MKaLI,I/Iﬂ MOHOB M MX CBOWCTBA. Kncnotsl,

OCHOBaAHUA N COJZTN KaK 3JTEKTPONTNUTDLI. Nx KI'IaCCMd)MKaLI,MH n agmnccoumnauna.
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Obwme xMmn4eckme CBOMCTBA KUCNOT: USMEHEHNE OKPACKN MHAMKATOPOB, B3aMMOAENCTBME C MeTaN/laMU, OKCUAAMN U
TMAPOKCMAAMM MEeTaNNoB U conamn. MonekynspHble U MOHHbIe (NOJIHbIE U COKPALLEHHbIE) YPaBHEHMA peakunit. XMMUYEecKui

CMmbICh COI-(paLLI,éHHbIX ypaBHEHMVI. Ycnosua NnpoTeKaHUA peaKu,Mﬁ MeXAyY 3/IeKTPO/IMTaMmM A0 KOHUA. PAa aKTUBHOCTU MeTas1N0B.

Obuwme XMmuUYeckme CBOWMCTBA LLENOYEN: B3aMMOAENCTBME C KUCAOTAaMMU, OKCMAAMW HemeTannos, conamu. Obuiue

XMMUWYECKME CBOMCTBA HEPACTBOPMMbIX OCHOBAHWIN: B3aUMOAENCTBME C KUCIOTAMU, Pa3/IOXKEHNE NPU HarpeBaHUMW.

O6m,v1e XMMUYECKME CBOMCTBA cpegHunx conemn: Bsammo,u,eﬁcmme C KUCnotTamu, wenodamum, ConamMmmM m MeTaaiaMu.

B3amvmopaencreme KUC/IbIX CONEN CO LLENOHAMM.

fmaponns Kak obmeHHoe B3aMMOAENCTBME CONen C BOoAOWN. MMApoan3 CoNn CUAbHOFO OCHOBAHMA U CNaboi KUCAOTbI.

f'maponus conm cnaboro 0CHOBaHUA U CUIbHOM KMCNOTbl. BogopoaHbii nokasatens (pH).

CeouncrBa KUCANOT, OCHOBaHMIZ, OoKCHnaos “ CONien B cBeTe TEOPUHU 3ﬂ€KTpOJ'II/ITI/I‘-I€CKOI7I anccounaumm 1 I'IpEﬂ,CTaBI'IeHMﬁ 06

OKMUCANUTENBbHO-BOCCTAHOBUTE/bHbIX PEeaKLMAX.
AemoHcTpayuu

e McnblTaHWe BELLECTB U UX PACTBOPOB Ha 3/1IEKTPOMNPOBOAHOCTb.
e 3aBUCUMOCTb 3/1EKTPOMNPOBOAHOCTM YKCYCHOM KMCNOTbI OT KOHLEHTPaLUUMN.

e [1BMXKEHME OKPaLlEeHHbIX NOHOB B 3/1€KTPUYECKOM MOoe.



e OnpeaeneHve xapakTepa cpeapbl B pacTBOpax CoNen.

NabopaTtopHble onbiITbl

® [Inccoumaumsa cnabbix SNEKTPOSIMTOB HA NPUMEPE YKCYCHOM KUCNOTbI.

® I3meHeHMe OKPACKN MHAMKATOPOB B KUC/IOTHOM cpeje.

® PeakumAa HEWTPAIM3aLMM PACTBOPA WENOYM PA3TUYHBIMU KUCIOTAMMU.

® MonyuyeHue ruagpokcnaa meau(ll) n ero B3anmoaencTemne ¢ pasINYHbIMU KUCIOTaMMU.

® B3anmoaencTemne CUNbHbIX KUCOT ¢ okenaom meau(ll).

® B3aMMOAeﬁCTBMe KUCNOT C METaN/laMM.

® KayecTBeHHan peakuma Ha KapboHaT-UOH.

® [onyyeHue CTyaHA KPEMHUEBOWN KUCNOTbI.

14
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® KayecTBeHHasn peakuma Ha X10pua- NN cyibPaT-UoHbI.

® I13meHeHune OKpaCKkn UHAUKATOpPOB B LI.I,E‘IIOLIHOI‘/J1 cpeae.

® B3anmoaencTeme Wenoyen C yraekncabim ra3om.

® KayecTBeHHadA peaKkuma Ha KAaTUOH aMMOHMUS.

® MonyyeHue ruapokcmuaa meau(ll) n ero pasnoxkeHue.

® B3aumopaencreme KapboHaTOB C KUCNOTaMMU.

® Mony4yeHue ruapokcuaa xenesa(lll).

® B3aMmogencTeme Kenesa ¢ pactBopom cynbdata mean(ll).

MpakTnueckne paboTbl

1. PewleHne sKcnepMMeHTa/IbHbIX 33434 MO TeMe «DNEeKTPOIUTUYECKan ANCCoLmnauma».
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HemeTtannbl n nx coeanHeHuA

CTpoeHMe aTOMOB HEMETAN/IOB W WX TMOJIOKEHME B MEPUOAUYECKOM cucTeme. Pag 3neKTpooTpuLaTeNbHOCTHU.
Kpuctannmyeckme pelwéTtkm HemeTansnioB — MpPOCTbiX BewecTB. Pusmyeckne csBonctea Hemetannos. Obwme xmmumyeckme

CBOMCTBA HEMETA/I/IOB: OKUC/INTE/IbHbIE U BOCCTAHOBUTE/IbHbIE.

[anoreHbl, CTpoeHne KX aTOMOB WU MOJIEKY. dunsmyeckme M XMMMUYECKUe CBOMCTBA ra/IOrEHOB. 3aKOHOMepHOCTVI
M3MEHEeHNA CBOWCTB ra/IoreHOB B 3aBMCUMOCTU OT WUX MONIOKEHUS B nepmop,mquKoﬁ cucteme. HaxoxkgeHwue rasnoreHoB B

npupoae n nx noayvyeHue. bnonornyeckoe 3HayeHne n npunmeHeHme rasioreHos.

[anoreHoBoAOpPOAbl U COOTBETCTBYHOWME MM KUCNOTbl: NNAaBUKOBAA, COJAHAA, 6p0MOBOAOpO,£I,HaH, noaosoaopoaHasn.

FanoreHnapl. KayecTBeHHble peakUuMn Ha ranoreHng-moHbl. [NpumeHeHune COEAVIHEHVII\& raioreHos.

Obuwasn xapaKktepuctnka anemeHToB VIA-rpynnbl. Cepa B Nnpupoae u eé nonydyeHue. ANNOTPonHble moandUKaumnm cepbl n

NX CBOMCTBA. XMMUYECKME CBOMCTBA CEPbI U €€ NPUMEHEHME.

Ceposop,opo,u,: CTpoeHne MoneKynbl, CI)M3M'-I€CKI/I€ n XmMmunuyeckmne CBOﬁCTBa, noayyeHmne U 3HadeHume. CepOBOAOpOﬂ,HaH

kmucnota. Cynbdunapl n nx 3HaveHume. JllommHodopbl.
Okcup, cepbli(lV), cepHucTas KucnoTa, cynbouTbl. KauecTBeHHan peakumsa Ha cynbPUT-UOH.

Okcmnp, cepbli(VI), cepHas Knucnota, cynbdatbl. Kpuctannorngpartol.
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CepHaa KuUCcNoOTa KakK CUAbHbIA 3neKTponuT. CBOMCTBA pa3baBneHHOM CEpPHOM KUCNOTbl KaK TUMAWYHOM KUCAOTbI:
B3aMMOAENCTBME C MEeTanNaMW, OCHOBHbIMW M aMPOTEPHbIMU OKCUAAMMW, OCHOBAHUAMM U aMPOTEPHBIMU TUAPOKCMAAMMU,

conamu. KayectseHHas peakumnAa Ha Cyﬂbd)aT-MOH.

Obwan xapaKTtepucTtmka anemeHToB VA-rpynnbl. A30T, CTPOEHME €ro aToma M MOJeKybl. Pusnyeckme n xmMmmyeckue

CBOWCTBA M NPpUMeHeHue a3oTa. A30T B NpuUpose 1 ero buonormyeckas pob.

AMMUaAK, CTPOEHUE MONEKYNbl U GU3MYECKMEe CBOMCTBA. AMMMaYHaa BOAA, HALIATbIPHbLIM CAMUPT, rMApPAT amMMUaKa.
[IOHOPHO-aKUENTOPHbIA MexaHM3M 06pa3oBaHUA CBA3U B KaTMOHE aMMOHMA. BoccTaHOBUTE/IbHbIE CBOMCTBA ammuaka. Conu

dMMOHUNA N NX NPUMEHEHNE. KauecTBeHHan peakuna Ha KaTUOH aMMOHNA.

Okcnpapbl asoTa: Heconeo6pa3y+0Lu,1/|e M KUCNOTHble. A30TUCTAaA KUCNOTa U HUTPUTbl. A30THAA KUC/OTA, eé nonyyeHune "

cBolicTBa. HuTparthbl.

docdop, cTtpoeHne atoma un annotponua. Pocouabl. PochdmH. Okema docdopa(V) n docdopHas (opTodpocdopHasn)

Kucnota. Pocdatbl.

O6u.|,a>=| XapaKTeEPUCTUKa 3JTIEMEHTOB IVA-rpynnblz ocobeHHoCTH CTpOeEHNA aTOMOB, MNPOCTbIX BEWECTB U COG,D,MHGHMVI B

3aBUCUMOCTU OT MNOJTIOKEHUNA I/1EMEHTOB B I'IGpMOﬂ,M‘-IECKOVI cucreme. yrnepo,cl,. AﬂﬂOTpOFIHbIe MO,D,MCI)MKaLI,MMI a/imas, I'pad)I/IT.
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AMOpPOHBIA  yrnepoa: CcaKa, aAKTUBMPOBAHHbLIN yronb. Aacopbumsa. Xumuuyeckme CBOMCTBA yrnepoga. Kokcoxmmumueckoe

NPOW3BOACTBO M ero npoaykums. Kapbugbl.

Okcunpg yrnepoaa(ll): ctpoeHmne monekynbl, nonydeHme n ceomnctea. Okempg yrnepoaa(lV): ctpoeHne monekynbl, NoayvyeHue

M CBOMCTBA. YronbHas Kucnota. Con yrosibHOM KUCNOTbI: KapboHaTbl M rmapokapboHaTbl. TexHMYecKas 1 Nuiesan coaa.
OpraHuyeckasa xumusa. Yrnesoa0poabi.

MeTaH, 3TaH W nNponaH Kak npegenbHble (HacbilWleHHble) yrnesoAopoAdbl. ITUNAEH U aueTUNEeH Kak HenpeaefibHble
(HeHacblweHHbIe) yrnesogopoabl. CTPYKTypHble ¢opmMynbl BewecTs. FopeHWe yrnesoaopoaoB. Peakunn aervapupoBaHus

npeaenbHbIX yrnesog0poa0s.

CnupTbl. ITUNOBbLIA CAUPT, €ro NoJyYeHne, NpUMeHeHne n dusmonornyeckoe aencteme. TPEXATOMHbIA CAUPT FULEPUH.

yKCYCHaﬂ KUCNOTAa KaK npeacraBuUTesb Kap6OHOBbIX KHUCNOT.

KpemHuit: cTpoeHne aTomMa M HaxoxaeHue B npupoge. Cuanumapl n cunad. CeoictBa KpemHusa. Okecng kpemHua(lV).

KpemHunesaa KMCNoTa n eé conu.

Mpon3BOACTBO CTEKNa WM uemeHTa. [MpoayKuMa CUAMKATHOM NPOMBbIWNEHHOCTU: OMNTUYECKOE BOJIOKHO, KepamMuKa,

dapdop, pasaHc. ONTMYEeCKoe BOJIOKHO.
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HemeTannbl B npupoae. PpakumoHHasa NeperoHKa K1aKoro Bosayxa Kak cnocob nosydyeHus KMCaopoaa, a3oTa M aproHa.

MonyyeHune pocdopa, KpemHus, x0pa, noaa. DNEKTPOIU3 PAaCTBOPOB.

HOHYHEHME cepHoﬁ KUCNOTbI: Cblpbé, XUMU3M, TEXHO/1I0TMYECKaA CXema, MeTo KUMNALWLEro cnod, npnHuunbl Tennoo6:v|eHa,

NPOTMBOTOKA U UMPKynAuun. Oneym. Npon3BoACTBO aMMMAKA: CbIPbE, XMMU3M, TEXHONOTMYECKaA CXema.
AeMmoHcTpauum

e Konnekuma HemeTansos.

e Mogaenu KpUCTanINYecKnx peéToK HeMeTaN10B: aTOMHbIe U MONEKYIAPHbIE.
e (O30HaTOp M NPUHUUNBI ero paboTbl.

e [OpeHMe HEMETANI0B — MPOCTbIX BEWECTB: cepbl, pocopa, ApeBEeCHOro yras.
e (O6pa3subl raNOreHoB — NPOCTbIX BELLECTB.

e B3aMmoaencTeme ranoreHoB C MeTaalaMMu.

e BbiTecHeHUe xa10pa Bpomom nam noga s pacTBOpPOB UX CONEN.

e Konnekumsa NnpupogHbIX COegUHEHMI Xa0pa.

e B3aumopencrame cepbl C METANNAMMWN.

e [opeHue cepbl B KMCAOpoAe.

o Konnekums cynbdugHbIx pya,.
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KauecTBeHHas peakuua Ha cybOua-1oH.

ObecuBeynBaHne OKpaLleHHbIX TKAHEN CEPHUCTbIM Fa30M.

B3anmopencrene KOHUEHTPMPOBAHHOM CEPHOM KUCNOTbI C Meapblo.
ObyrnneaHne opraHMYEeCKUX BELLLECTB KOHLUEHTPMUPOBAHHOM CEPHOM KUCNOTOMN.
Ounarpamma «CoctaB BO3gyxa».

BuaoeodpparmeHTbl  chamapbl «MTtnubm 6asapbi».

MonyyeHune, cobrpaHmne n pacnosHaBaHWe aMMMaKa.

Pa3noXkeHne buxpomaTa aMMOHMUS.

B3anmopenctene KOHUEHTPMPOBAHHOM a30THOM KUCNOTbI C MeAbHO.

[opeHue yépHOro nopoxa.

Pa3noXkeHne HUTpaTa KanAa U ropeHne B HEM 4PEBECHOrO Yro/ibKa.

O6pasubl NpMpoAHbIX coeanHeHun pocdopa.

FopeHune pochopa Ha BO3AyXE N B KNCNOPOAE.

MonyyeHune 6enoro ¢pocdopa n ncnbiTaHNe ero CBOMCTB.

Konnekyma «O6pa3ubl NPUPOAHbIX COEAUHEHUN yraepoga».

MoptpeT H. [. 3ennHcKoro. lMNornoweHmne pacTBOPEHHbIX BELWECTB UIN Fa30B aKTUBUPOBAHHbLIM YINEM.

YCTpOMCTBO NPOTUBOrasa.



Mogenu monekyn meTaHa, 3TaHa, 3TU/eHa U aueTUIeHa.

B3aumogpeiicteune aTnneHa c 6pomHoM BoAON M pacTBOPOM NepMaHraHaTta Kanums.
ObLwme xXMMmnyeckmne CBOIMCTBA KUCNOT Ha NPMMEpPE YKCYCHOM KUCNOTbI.
KauyecTBeHHan peakuya Ha MHOrOaTOMHbIE CNUPTLI.

Konnekyma «O6pasybl NPUPOAHbIX COEANHEHUIA KPEMHUAY.

Konnekums ctekna, Kepammku, LemMeHTa U U34e/IMin N3 HUX.

Konnekums npoayKunm CUNIMKaTHOM NPOMbILLIEHHOCTH.

BuaeodparmeHTbl 1 cnaiiapl «[pon3BoACTBO CTEKNA U LeMEHTa».

Konnekumsa «MpupogHblie coegMHEHUA HEMETANN0BY.

BuaeodparmeHTbl 1 cnanapl «PpakunMoHHaA NeperoHKa XMAKOro Bo3ayxa.
BuaeodparmeHTbl 1 cnanapl «lonyvyeHme Bog0pOaa, KUCAOPOAA M ra/IOTEHOB 3/IEKTPO/IUTUYECKMM CNOCOBOMY.
Mopgenu annapaToB 414 NPOU3BOACTBA CEPHOMN KMUCNOTbI.

Mogenb Knnawero cnos.

Mogenb KOJIOHHbI CUHTE3a aMMMaKa.

BuaoeodpparmeHTbl U chanabl «[pon3BoACTBO CEPHOM KUCOTbI.
BuaeodpparmeHTbl U changbl «[pon3BoACTBO aMMUAKAY.

Konnekyma «Cblpb€ gna nonyyeHMa CEPHOM KUCIOTbIY.
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NabopaTtopHble onbITbl

® Pacno3HaBaHWe raJioreHna-moHOB.

® KauecTBeHHble peaKunm Ha cybdaT-UOHbI.

® KayecTBeHHasn peakuma Ha KaTMOH aMMOHMNWA.

® Xnmmnuyeckme CBOMCTBA a30THOM KUCNOTbl, KaK 31€KTPOJINTA.

® KauecTBeHHble peakunm Ha pocPaT-noH.

® [TonyyeHue 1 CBOMCTBA YrOIbHOW KUC/IOTbI.

® KayecTBeHHan peakuma Ha KapboHaT-UOH.

® [ponycKaHue yrieKUCIoro rasa Yyepes pacTsop CUIMKATa HaTpuA.

MpakTruueckne paborbl

22
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2. NI3yyeHune CBOICTB CONAHOM KNCNOTbI.
3. 3yyeHune CBOMUCTB CEPHOWN KMUCNOTDI.
4. NonyyeHne ammmaKka n n3yvyeHume ero CBOMCTB.

5. NonyyeHune yrnekncnoro rasa. KayectseHHaAa peakuma Ha Kap60HaT-MOHbI.

MeTannbl u ux coeguHeHnA

NonoxkeHne meTannos B nepmop,mqecxoﬁ cucteme xmmmdeckux anementos [. 1. MeHpgeneesa, cTpoeHuMe aTOMOB W
KpUCTannos meTtannos. MeTtanamnyeckasa CBA3b U MeTaNIMYEeCKasa KpUCcTannmyecKan peu.l'e'TKa. dunsmnyeckme cBoMCTBa META/N/IOB:

I1EKTPO- U TENNONPOBOAHOCTb, OTPa*KatoLlaA CI'IOCO6HOCTb, NAaCTU4YHOCTDb. l'|é|’.')HbIe M UBETHblEé MeTa/1/1bl.

MeTannbl Kak BOCCTAaHOBUTENMN. 3ﬂeKTpOXMMMHeCKMVI pPAL HaﬂpﬂHeHMﬁ. B3aI/IMO,CI,el7ICTBMe MeTannoB C HEMETANIaMMU,

OKCMAAMU, KNCNOTaMU, CONAMU. ANFOMUHOTEPMMUA.

O6|.|.|,a>=| XapPaKTEPUCTUKA I/TIEMEHTOB IA-rpynnbl. Okecnapl n rMmapokcnabl Weno4vYHbiX MeTansios, UX NOAYy4HeEHUE, CBOl‘;ICTBa,

npumeHeHue. BaxkHenwue conu LLLENOYHbIX METANN0B, NX 3HAaYEHNE B NpuUpoae U xXKM3HU 4enoBEKa.
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Obuwan xapaktepuctuka anemeHToB lIA-rpynnbl. OKcnabl M TMAPOKCUADLI LWENOYHO3EMEbHbIX METANN0B, UX MOAYyYEeHUE,
CBOMCTBA U NPUMEHEHME. BaxHenwmne conm Weno4YHO3EMENbHbIX METANIoB, UX 3HAYEeHME B MPUPOAE WU XKU3HU YeNoBeKa.

KapboHaTbl U rnapoKkapboHaTbl Kaibuus.

BpemeHHaa M NOCTOAHHAA XECTKOCTb BOAbl. Cnocobbl ycTpaHeHMA BpeMeHHOM MKECTKOCTU. Cnocobbl ycTpaHeHus

MOCTOAHHOM XECTKOCTMW.

CoegunHeHUA aNtOMUHUA B npupoge. Xumuyeckme cBoMCTBa antoMuHKUA. OcobeHHOCTH OKCH1Aa U rmapoKkcnaa alloMUHUA Kak

am@oTepHbIX coeaUHEHUI. BarkHelwme conm antommHus (xnopua, cynbodar).

OcobeHHOCTU CTPOEHUs aToMa Kenesa. eneso B npupoae. BaxkHelwme pyapl Kenesa. MNonyyeHue 4yryHa u cTanmu.
Okcuabl 1 rugpokenabl xenesa(ll) un (Il1). Conun xenesa(ll) n (lll). ObHapyKeHMe KAaTUOHOB Kesesa B pacTBope. 3HayeHue

COG,CI,I/IHGHI/II\;I Kenesa.

Koppo3us rasoBas (XMMUYECKas) U 3/1IEKTPOXMMUYECKAs. 3alumMTa MeTaNoB OT Koppo3uun. MeTannbl B npupoae. MNoHAaTue o
MeTannyprum. YépHaa u uBeTHaa meTtannyprus. [UpomeTannyprua, rmapomeTaniyprus, sneKTpomeTannyprua. JOMeHHbIN

npouecc. MepepaboTKa YyryHa B CTa/ib. DNEKTPON3 PacnNaBoOB.
AemoHcTpauyuu

e B3aumogencTsme HaTpPUA, TMTUA U KaNbLMA C BOAOW.



FopeHue HaTpuMA, MarHMA U XXenesa B Kucaopoae.

BcnbiwKa TEpMUTHOM cMmecH.

B3anmopgelictBMe cmecu NOPOLLKOB CEPbI U }Kesle3a, LLMHKa U cepbl.
B3anmopgeiictBne aNtoMUHUA C KUCNOTaMK, LEeao4YaMu U BOSOMN.
B3anmopeiictBume xKenesa nu meam C XJIOPOM.

B3amopencteue megunm C  KOHUEHTPUPOBAHHOW CEPHOW  KUCIOTOM
KOHLEHTPUPOBAHHOMN).

OKpacka Nn1aMeHn CoegMHEHNAMM LLLENOYHbIX METANN0B.

OKpacka Ni1aMeHn coegUHEHNAMM LEeN0YHO3EMETIbHbIX META//I0B.

FalweHne n3BecT BOAOW.

M a30THOM

I'Ionyqume YKECTKOM BObl B38MMOLI,€I7ICTBM€M Yrnekncnoro rasa c N3BECTKOBOM BO,CI,OIZ.

YcTpaHeHMe BpeMeHHOM KECTKOCTU KunayeHnem u gobasieHmem coapl.
YcTpaHeHMe NOCTOAHHOM }KECTKOCTM gobaBieHnem coapl.

MOHUTBI U NPUHLMN UX AencTBuA (BuaeodparmeHT).

Konnekums npupoaHbIX coegUHEHU aNtOMUHUS.

BuaeodparmeHTbl U cnanabl « OKCuA, atoMUHUA U ero moanduKaumumn».

MonyyeHne ampoTepHOro rmapoKcnaa aNloMUHMA U UCCNeN0BaHME ero CBOMCTB.

KUcnotom
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o Konnekumsa «XMMuYeckme NCTOYHUKM TOKay.

e Pe3ynbTathl ANUTENIBHOTO 3KCNEPUMEHTA MO M3YYEHWUIO KOPPO3UM CTaNbHbIX U3A4eNni B 3aBUCMMOCTU OT YCAOBWIA
NpoL,Eeccos.

e BoccraHoBneHue meam us okcnaa meau(ll) Bogopoaom.

e BupgeodparmeHTbl 1 cnanabl «[pon3BOACTBO YyryHa U CTanm».

e BupgeodparmeHTbl 1 cnanabl «M34en1a U3 YyryHa u cTanm».

e BugeodparmeHTbl 1 cnanabl «Mpomn3BOACTBO aNOMUHUAY.

NabopaTtopHble onbITbl

® B3aMmogencTeme Kenesa ¢ pactBopom cynbdata mean(ll).

® [MonyyeHne N3BECTKOBOM BOAbI U OMbITbl C HEM.

® MonyuyeHue ruapokcuaos xenesa(ll) m (I).

® KayecTBeHHble peakunn Ha KaTUOHbI Xene3a.

MpakTnuueckne paborbl
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6. "écTKoCTb BOAbI M CNOCOObI €€ yCcTpaHeHus.

7. PeweHune akcnepnmeHTasibHbIX 3a4a4 No Teme «MeTtannbi».

Xumusa u oKpyKamouas cpega

CtpoeHune 3emnun: aapo, MaHTUsA, 3eMHaa Kopa, intocdepa, rmapocdepa, atmochepa. XMMmMYeckmn coctaB 3emnn. FopHbie

nopoabl. MunHepanbl. Pyabl. OcagouHble ropHble nopoasbl. [lonesHble CKonaemble.

MCTOYHMKM XMMMYECKOTO 3arpsisHEHWUA OKpyXKatowen cpedbl. FNobanbHble 3KONOrMYEcKMe npobaembl YenoBeyecTBa:
HapyweHne OGMOreoXMMUYECKUX KPYrOBOPOTOB XMMUYECKUX 3/IEMEHTOB, MOTENJEHWe KAMMATa, KUCNOTHble A0XAU W Ap.
O30HoBble Aplpbl. MeayHapoaHoe COTPYAHMYECTBO B 061aCTU OXpaHbl OKPYKaloWen cpeabl OT XMMUYECKOTO 3arpsA3HeHus.

«3enéHaa Xxmummax.
AemoHcTpayuu

e BugeodparmeHTbl U cnangbl «CTpoeHne 3eMIn N eé XMMUYECKUIA COCTaB».
o Konnekuusa MMHEPaNoB 1 rOpPHbIX MOPOA.

e Konnekuua «Pyabl metannosy.
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e BugeodparmeHTbl 1 cnaiiabl «FnobanbHble 3KONOTMYECKME NPOBAEMbI YEI0BEYECTBAY.

e BuageodpparmeHTbl U cnanabl O CTENEHM 3KOIOTMYECKOM YUCTOTbI TOBAPA.

NabopartopHble onbiITbl

® [13yyeHue rpaHuTa.

o M3yquMe MapPKNPOBOK pPa3/IM4HbIX BUAOB NMPOMbILWIEHHbLIX N NPOA0BO/IbCTBEHHbLIX TOBAPOB.

0606LweHne 3HaHUIA N0 XMMUU Kypca OCHOBHOM LUKO/Ib.
MoarotoBka K OCHOBHOMY rocyAapCcTBEHHOMY 3K3aMeHY

CTpOGHME daTOMa B COOTBETCTBUU C NOJNOKEHNEM XUMUNYECKOTO 3/1EMEHTA B nepmop,mqecr(oﬁ cucreme. CTpOGHVIe BeuwlecTBa:
XMMHU4YeCKaa CBA3b W KPUCTAIZTINYECKaA peLLIéTKa. 3aBUCMMOCTb CBOWCTB O6pa3OBaHHbIX INemMeHTaMmn nMnpocCTbiX Bew,ecTB
(MeTafII'IOB, HEMETANNOB, 6J'IaI'OpO£I,HbIX ra3os) OT nNOJIOXKEHUA 3SN1EMEHTOB B nepmo,u,mqecr(oﬁ cucteme. Tunonorua

HeopraHn4yeckux BeLLecTB, pa3gesieHne nxX Ha Ks1aCCbl U rpynnbl. npe,ﬂ,CTaBVITEJ'IVI.

anI3HaKI/1 N ycnosuma NpoTekaHNA XMMUNYECKUX peaKLLMVI. Tunonorna XMmMmyeckux peaKLI,MVI no pa3/M4HbIM MPU3HAKAM.

Peakuun noHHoOro obmeHa. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE peakunn.
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XMMUYECKMe CBOMCTBA MPOCTbIX BewecTB. XapaKTepHble XMMMUYECKME CBOMCTBA COJIe06pasyowmnx OKCUA0B, MTMAPOKCMAOB

(ocHOBaHMUM, KMCNOPOACOAEPIKALLMX KUCNOT n amdoTepHbIX rMAPOKCUA0B), conen.



9 KNACC

(2 y B Hepento, Bcero 68)
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Homep

OcHoBHoe copepikahue XapaKTepucTUKa OCHOBHbIX BUA,0B AeATe/IbHOCTU y4yalmxca (Ha

ypoKa Tema ypokKa . .

YpOKa YPOBHe y4yebHbIX AeUCTBUIA)

n/n
MNoBTOopeHue n 0606weHne cBeaeHMt No Kypcy 8 Knacca. Xumuueckue peakuum (5 u)

1 Knaccudukaums BuHapHble coeauHeHua. Okcuabl coneobpasyiowme U | Xapakmepu3oeams  OKCUAbl,  TMAPOKCUAbI  (OCHOBaHWUS,
HeopraHM4YecKkux Heconeobpasytowue. MapoKkcnabl: OCHOBaHUA, | amdoTepHble TMAPOKCUMAbI, KUCAOpPOoACcCOoAepKaLlLMe KUCIOTbI) U
BELLECTB N UX amdoTepHble  MMAPOKCUAbLI,  KUCAOPOACOAEpPHKAlLMe | CONMM MO MNaaHy: cocTaB, Cnocobbl 06pasoBaHWA Ha3BaHUMN,

HOMEHKNaTypa

KNCNOTbI. Cpe,u,Hme, KUcnble, OCHOBHble, KOMMJIEKCHbIE

conwn.

O3HaKkomneHue C Konnekunamm

AemoHcTpauumn.

MeTannos n HemMeTannos. O3HakomneHue C

Ko/nekunaAmMmmn OKCnaoB, KUCNOT U conem

XapaKTepHble CBOMCTBa U nonyyeHue.

(ocHoBaHuUs,

Knaccugpuyuposams  OKcuAabl, MAPOKCMAbI

amdoTepHble TMAPOKCUAbBI, KMCNOPOACOAEPIKALLME KUCAOTbI) U

CONn NO PAa3/IMYHbIM NPU3HAKaM.

Ymemeo noAaTBepPX4aTb XapPaKTePUCTUKRY OTAENbHbIX
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npeacrasuTenei Knaccos HeopraHn4Yeckux BellecTs
YPaBHEHUAMMW COOTBETCTBYHOLLIUX peaKL M.
Packpbieamb  FeHETUYECKYID  CBA3b  MeEXAy  Kaaccamu
HeopraHMYecKnx coeiuHeHUM’

2—3 Knaccudpukaumsa O606weHne cBefleHUI O XUMUYECKMX peakumax. | O6bACHAMb MNOHATUA  «XMMMUYEcKas peakuusa», «peakuuu

XUMUYECKUX peaKu,Mﬁ
No pa3/In4HbIM

OCHOBaHMAM

Knaccupukauma XMMMYECKMX peaKkuuit No pas/iMyHbIM
OCHOBaHMAM: MO COCTAaBY M YUCAYy pearnpylowmx u
obpasylowmxca Belects, no tensosomy 3ddekTy, no
arperaTHOMy COCTOSIHUIO pearvpylowmx BELLECTB, MO
06paTMMOCTM, MO W3MEHEHMUIO CTerneHel OKUCAeHMs

3/1EMEHTOB, MO UCNOJ1Ib30BAaHUIO KaTa/Zin3aTtopa.

Na6opaTtopHble onbiTbl. 1. B3anmogeiicTere ammumaka

M xnoposogopoaa. 2. PeaKkuua HeWTpanmsauuu. 3.

adpodekTa

HeWTpanusauun. 4. Bsaumogencteme cepHoi KMCAOTbl C

HabnogeHue TEenn0BOro peakuum
okcngom meaun(ll). 5. PasnoxkeHne nepokcmaa Bogopoaa

C NOMOLbKO KaTanas3bl KapTOd)eﬂFI

CoeMHEHUAY, «pPeaKkLMM Pas3NoKeHMA», «peakuun obmeHay,

«peaKumm 3amelLeHnAY, «peaKkumm HeMTpanmsaummny,
«3K30TEPMUYECKME PeaKLUU», «IHIOTEPMUUECKME pPeaKLumny,
«obpatnmble peakuum», «HeobpaTumble peakumnmy,
«OKUC/IMTENIbHO-BOCCTAHOBUTE/IbHbIE PEaKLUU», «FOMOTeHHble
peakumMm»,  «reTeporeHHble  peakumm»,  «KaTaJiuTUYecKue
peakuum», «HeKaTaiUTUYECKMEe peakumm», «TensoBon 3ddekT

XMMUYECKOM peakunmn».

Knaccud)uuupoeamb XUMUYECKNE peakunnm no pasyindHbim

OCHOBAHUAM.

OI'IpEdE/'IFImb oKucnhunTenb M BOCCTaHOBUTENIb, NpoOLUeCChI

OKUCNEeHNA N BOCCTAHOB/1EHUA.

Habnrwodams w onuceieame peakunn mexay sewectsamum C

NMOMOLLbIO PYCCKOro (pOLI,HOI'O) A3blKa U A3blKa XUMUN
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MNoHATMe o CKOpOCTH
XUMUYECKOM peakynn.

KaTtanus

MOHATME O CKOPOCTU XMMMUYECKOM peakuuu. PakTopsl,
B/MAIOLLME HA CKOPOCTb XMMMUYECKMX Peakumii: npmMpoaa
pearvpyroLmx

BeLWecCTs, nx KOHUEHTpauuA,

TemnepaTypa, n/ioWwadb COMPUKOCHOBEHUA, Haauuue

KaTasin3artopa. KaTtanms.

AemoHcTpauun. 3aBNCMMOCTb CKOpoCTH XMMUYECKON

peakumm OT NpUpPOAbl  Pearvpylolmx  BeLLecTs.
3aBMCMMOCTb CKOPOCTM XMMUYECKOW peakumm OT KOH-
LueHTpaunm 3aBMCUMOCTb

pearmpylowmx  BeLLecTs.

CKOPOCTM  XMMWYECKOM  peakuum  OoT  NAoWwagm
COMPUKOCHOBEHUA pearnpyowmnx BewecTB («KUNALLMMA
CNol»). 3aBUCMMOCTb CKOPOCTU XMMMUYECKOIN peaKkumm oT

TemnepaTypbl PearvpyoLLmx BELLLECTB.

NabopartopHble oOnNbITbl. 6. 3aBUCMMOCTb CKOPOCTH

XMMWYECKON peakumMuM OT Npupoabl pearvpyrowmx

BEWECTB Ha MpuMepe B3aMMOAENCTBMA pPaACTBOPOB
TMocynbdaTa HaTpua M xnopuga 6apua, TmMocynbdaTa
HaTPUA N CONAHOM KMCAOTbI. 7. 3aBUCMMOCTb CKOPOCTM
XMMWYECKON peaKkuMu OT MpuMpoAbl METanoB MpU UX

B3aMMOJENCTBUN C CONAHON KMUCNOTOM. 8. 3aBUCMMOCTb

CKOpOCTH XMMUYECKOMN peaKkunn oT npupoabl KUCAOT Npu

Ob6bACHAMSb, YTO TAKOE KCKOPOCTb XMMUYECKOW peakLmumy».

ApaymeHmuposame BbIbOp eanHAL, U3MmepeHns Vp.

Yemanasnusame NPUYNHHO-CNeaCTBEHHbIE CBA3U  BANAHUA

pa3nYHbIX GAKTOPOB HA CKOPOCTb XMMUYECKUX peaKL M.

Habnwdame W onuceleame peakunn MeXKay Bel,ecTBamu C

NOMOLLIO PYCCKOrO (POAHOr0) A3bIKA U A3bIKa XMMUM

I'Ipoeodumb OonbITbl, NoATBepXaakouwmne 3aBUCMMOCTb CKOPOCTU

XMMUYECKOWN peaKkLmm OT Pas3inyHbIX GaKkTopoB
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B3aMMO,£I,EI7ICTBVIM MX C Kenesom. 9. 3aBMCUMOCTb

CKOPOCTU XMMMYECKOM peakLmmn oT TemnepaTtypsbl. 10.

3aBMCMMOCTb  CKOPOCTM  XMMMUYECKON peakumm ot

KOHLUEHTpaumn pearvpytowmnx sewects. 11. 3aBucmmoctb

CKOPOCTM  XMMMWYECKOM  peakuuum  OoT  nJowaau
COMPUKOCHOBEHUA  pearvpylowmx  Bewects. 12,
3aBUMCMMOCTb  CKOPOCTM  XMMMWYECKOW peaKkuuu oT

Han4nAa KataamsaTtopa

Xumuueckue peakuum B pactsopax (10 u)

3I'IEKTpOI'I NTN4eCKan

Avccoumauma

MoHATME 06  3NEeKTPOAUTMYECKOM  Auccoumaumu.

3I'IEKTpOI'IVITbI n HE3NEKTPO/INTDLI. MexaHunsm

ANCCOLMALUMI INEKTPONIMTOB C PA3INYHBIM XapaKTeEPOM
CTeneHb 3N1E€KTPOAUTUYECKOMN

cBA3MW. avccoumaumu.

CunbHble U cnabble I1IEKTPONNTDI.

AemoHcTpauyuun. NcnbiTaHWe BeLLecTB N UX PacTBOPOB Ha

3N1EKTPONPOBOAHOCTb

Na6opartopHblii  onbit. 13, [Aduccoumaums  cnabbix

Xapakmepu3osame NOHATUA «INEKTPONNTUNYECKAA

anccoumnagmnan, KINEeKTPONUTbI», KHESINEKTPOIUTbI».

Yemanasnusame NPUYNHHO-CNenCTBEHHbIE CBA3N mexagy

anpo,u,of/i INNEKTPONNTA U CTENEHDBLIO €ro gunccoumnaunmn.

YcmaHasnuseame NpUYMHHO-CNEACTBEHHbIE CBA3U MEXAY TUMNOM

XMMWYECKOM CBA3M B I1eKTpoanTe w”n MEeXaHU3mMmom ero

auccoumaumu
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3NEeKTPONINTOB Ha NPUMEpPE YKCYCHOM KUCNOTbI

7 OcHOBHble nonoXeHna | OCHOBHbIE TMOJIOXKEHUA TEOPUM 3SIEKTPONUTUYECKON | Xapakmepu3osams  MOHATMA  «CTeneHb  Auccoumaummn»,
Teopum auccoumnaumm. Knaccudumkauma MOHOB M MX CBOMCTBA. | CU/IbHbBIE 3/IEKTPOINTbLI», KCNAbble 3NEKTPOAUTLI», KKATUOHbIY,
3/IEKTPOJITUYECKOMN KMCNOTbl, OCHOBaHUA W COAM  KaK 3NEKTPOJIUTbI. | KaHUOHbI», «KUCAOTbI», «OCHOBaHMAY, «conn». Cocmaesname
anccoumaumu (T34) Nx knaccudumkauma n guccoymaums. ypaBHeHuUA 3/IEKTPOJINTUYECKOM avccoumnaumm KMCOT,

OCHOBaHMWM U CONEN.
DemoHcTpaumumn. 3aBUCMMOCTb  3/IEKTPONPOBOAHOCTU
YKCYCHOM  KUCNOTbl OT KOHUEHTpauuu. [BuKeHue | Maarocmpuposams NpUMeEpPaMn OCHOBHbIE MOJIOXKEHUA Teopumn
OKpaLleHHbIX MOHOB B 3/1IEKTPUYECKOM None 3/IEKTPOJINTUYECKOMN AUCCOLMALUN.
Paznu4yamb KOMMOHEHTbI [0Ka3aTeNbCTB (Te3MCoB, apryMeHTOB
1 GopMbl JOKa3aTeNbCTBA)
8—9 XnmMmuyeckue csomcTea ObuwmMe XMMUYEeCKMe CBOMCTBA KUCNOT: W3MeHeHue | Xapakmepuzoeams ob6LME XMMUYECKME CBOMCTBA KUCAOT C

KUCNOT KaK

3/1EKTPO/INTOB

OKPaCKM MHAMKATOPOB, B3aMMOAENCTBME C MeTa/laMu,
OKCMAAMM W TMAPOKCUAAMM METa/IoB M CONAMM.
MoneKkynapHble U WOHHble (NO/HbIE U COKPaLLEHHbIE)
YPaBHEHUS peaKkLmn. XUMUYECKUIN CMbICNT COKPaLLEHHbIX
ypaBHEHMI. YCNoBMA NpPOTEKaHUA peakumini  mexay

9NeKTPOINTaMM 0 KOHLA. PAj, aKTUBHOCTU METaN/I0B.

NabopartopHble onbiTbl. 14. WM3meHeHWe OKpacKku

No3nLMI TEOPUN SNEKTPOANTUHECKON ANCCOLMALNN.

Cocmasaame MONEKYAAPHbIE, NOJHbIE W COKPALLEHHbIE MOHHbIE

YPaBHEHUA peaKLmii C y4acTUeM KUCAOT.

Ap2yMeHmupoeams BO3MOMHOCTb MNPOTEKAaHUA peakumin ¢
yyacTMem KWUCIOT Ha oOcHoBe npaBuna bepronne w pAaga

AdKTUBHOCTU METAN/I0B.
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WHAMKATOPOB B KUCAOTHOM cpege. 15. Peakuua

HeWTpanMs3auMnM  pacTBopa  WENOYM  PA3IUYHBIMMI

Kucnotamu. 16. MonyyeHune rmapokcnaa meau(ll) n ero

B3aMmogeincTBne C  pasanYyHbiIMM  Kucnotamu.  17.

B3aumogeiicTene cuAbHbIX KMCAOT ¢ okeuaom meau(ll).

18—20. BsaumogencrTeume KUC/AOT C  METa/l/laMu.

21. KayectBeHHan peakuma Ha KapboHaT-1OoH.

22. MNony4yeHune CTYyAHA KpemMHueBom KUCNIOTbI.

23. KauecTBeHHas peakuua Ha xnopua- uam cynbdat-

MUOHDbI

I'Ipoeodumb OonbITbl, nNoAaTBepxXAaatrowme Xmmn4ieckme CBOWCTBA

KMUCAOT, C cobatoaeHnem npaBu TEXHUKN 6e30nacHoCTy.

Habnaodame v onucsieame peakumnm ¢ y4actmem KMcaoT

C nOMOLWbHO pyCCKOro (pO,D,HOI'O) A3blKa U A3blKa XUMUN

10

Xummnuyeckue cBoiictea
OCHOBaHUM KakK

3/1EKTPO/INTOB

Obuwume XMMUYECKne cBOWCTBA wenoye:
B3aMMOAEMNCTBME C KMUCAOTaMU, OKCMAAMU HEMETaN/oB,
conamun. ObLiMe XMMMYEeCcKue CBOMCTBA HEPaCTBOPUMbIX
OCHOBaHMIN: B3aMMOAENCTBME C KUCI0TAaMU, PA3/IOKEHME

npwn HarpesaHwn.

NabopartopHble onNbiTbl. 24. M3MeHeHWe OKpacKku
WHANKATOPOB B LLENIOYHOM cpeae. 25. Blaumogericteune
wenovyer C yrnekucabim rasom. 26. KauvecTBeHHas
peakuma Ha KaTMOH ammoHua. 27—28. T[lonydeHue

rmapokcuaa mean(ll) n ero pasnoxkeHue

Cocmasname MOJIERYIAPHbIE, NOJIHbIE U COKpaLLI,éHHbIe MOHHbIE

YpaBHEHUA peaKLuii C yHacTeM OCHOBaHUI.

Ap2ymeHmupoeams BO3MOMHOCTb MNPOTEKAHUA peakuuii ¢

ydyactnem OCHOBaHMM Ha OCHOBE npasuna beptonne.

I'Ipoeodumb OonbITbl, nNoAaTBepXAaatowme Xmmmnyeckme CBOWCTBA

OCHOBaHWM, ¢ cobatogeHMemM NpaBm/ TEXHMKKN Be3onacHoCTy.

Habarwodame v onucbieams peakumn C y4dactmem KUCnoT C

MOMOLLbIO PYCCKOrO (POAHOr0) A3bIKA U A3bIKa XMMUM
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11

XnmMmunyeckue csomcTea
conem Kak

3NEeKTPONNTOB

O6Lwme xMmuyeckmne cBOMUCTBa CpeHUX CONen:
B3aMMOAENCTBME C KUCAOTaMM, LieoHamm, CONAMM U
MeTannamu. Bsaumogencreme KUCAbIX conelt co

uenovyamu.

NabopaTtopHble onbIThbl. 29. B3anmogeiictene
KapboHatoB ¢ kucnotamu. 30. MonyyeHne rugpokcnaa
xenesa(lll). 31. BsaumogelicTBue Kenesa C pacTBOPOM

cynbdata megu(ll)

XapaKmepu3oeamb O6LI.I,M€ XMMMYECKME CBOMCTBA CcoONen C

No3nuUUiA TEOPUM INEKTPOSIUTUUYECKOM ANCCOLMALNM.

Cocmaename MONEKYAPHbIE, MOJIHbIE U COKPALLEHHbIE MOHHbIE

YPaBHEHUSA peaKLmii C y4acTuem cosei.

Ap2yMeHmupoeame  BO3MOXHOCTb  MPOTEKAHUA  peakumi

C yyacTMeMm cosieit Ha ocHoBe npasuia bepronne.

lMposodums oOnbiIThbl, NOATBEPXKAAOLWMNE XMMUYECKME CBOMCTBA

conen, c CO6!1IOLI,€HM€M npaBua TEXHUKU 6esonacHoCTw.

Habawdame W onuceleams peakumm C  yyacTUem coneit

C MOMOLLbIO PYCCKOTO (POAHOr0) A3bIKA U A3bIKA XMMUK

12 MNoHATMe o rmaponmse Mpponus Kak obmeHHOe B3aMMOAENCTBME co/lel C | YcmaHasenusames 3aBUCMMOCTb MeEXAY COCTaBOM CO/M WU
conen BOAOW. MMApPOAN3 COMU CUIBHOFO OCHOBaHMA U cnabol | xapaKTepom eé rmapoansa.
Kucnotobl. Tlmaponns conn cnaboro oCHoOBaHUA U CUALHOM
AHanu3uposames  cpefy  pactBopa  CoOAM C  MOMOLbIO
KMcnoTbl. BogopoaHbii nokasatenb (pH).
MHOWNKATOPOB.
OemoHcTpauumn. OnpepeneHne xapakTepa cpedbl B
[lpozHo3UupoBaMbL TUM TMAPOJIN3A COJIM HA OCHOBE aHa/M3a eé
pacTBopax conem
dopmynbl
13 Mpakmuyeckas paboma | CBOWCTBA KMCOT, OCHOBAHWUI, OKCUMZ0B U conet B ceeTe | YmMems obpawatbca ¢ nabopatopHbim  obopysoBaHMeM

1. PeweHne

Teopuu 3ﬂeKTpOﬂMTMHeCKOVI anccounaunmn

M HarpesaTe/ibHbIMU an6opaMM B COOTBETCTBUU C NMpaBuiamu
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IKCNEepPMMEHTA/IbHbIX

3ajay no Teme
«DNEeKTPOIMTUYECKan
Anccoumaumsa»

n I'Ipe,D,CTaBI'IEHMﬁ 06 OKUCNTUTENBHO-

BOCCTAHOBUTEJ/IbHbIX peaKunAX

TEeXHWKM 6esonacHoCTM.
Habaro0ame cBOMCTBA 3/1EKTPOAUTOB.

Habarwodame v onuceisame peakynn C y4aCctmem 3aNneKTPoOsINTOB C
NMOMOLbIO €eCTeCTBEHHOIO (pyCCKOI'O nnn pO,CI,HOI'O) A3blKa U“

A3blKa XMMUMNU.

Gopmynuposams  BbIBOAbI MO pesyabTaTaM MNpPOBeAEHHOro

3KCNepuUMeHTa
14 0606LeHne 1 cMcTeMaTU3aLUMA 3HAHUI NO Teme «XMMUYECKUE peaKLMm B PacTBOPaX 3/IEKTPOJIUTOBY
15 KoHmposneHas paboma 1 no Teme «XMMUYECKNE PEaKLIUM B PacTBOPaX 3/1€KTPO/IUTOBY
HemeTtannbl u ux coeguHeHuns (25 u)
16 O6uias xapakTepuctuka | CTpoeHMe aTOMOB HEMETaN/IOB M UX MOJIoKeHMe B | OB6BACHAMb, YTO TaKoe HeMeTabl.

HemeTannos

nepuoanyeckoi cucteme. Pap,

aNeKkTpooTpuyaTenbHOCTU. Kpuctanamyeckme pELUéTKVI

HEeMEeTaNNn0B — NPOCTbIX BELLECTB. dunsnyeckne ceolictsa

HeMeTannos. O6LLI,M€ Xmmnyeckme CBOMCTBA

HEeMeTaNNN0B: OKNC/INTeNbHbIE N BOCCTAHOBUTE/IbHbIE.

AemoHcTpaumn. Konnekuma Hemetannos. Mogenu

Xapakmepu3zoeamb XMMWYECKME 3NEeMEHTbl — HemeTansbl U

CTpoeHue, O U3NYECKMEe U XMMWUYECKMe CBOWMCTBA NPOCTbIX

Bel,ecTts — HEMETAN/I0B.

Ob6bACHAMb  3aBUCUMOCTb  OKUC/IUTENIbHO-BOCCTaHOBUTE/bHbIX

CBOMCTB (MM MpedcKa3bieams  CBOMCTBA)  3/1€MEHTOB-
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KPUCTa/LIMYECKUX PELUETOK HEMEeTa//IoB: aTOMHble U
MoOJIeKyNsApHble. O30HATOP M MNPUHLMNLI ero paboTbl.
FfopeHMe npOCTbIX BEWEeCTB — HeMeTaNNoB: Cepsbl,

¢docdopa, gpeBeCHOro yrns

HeMeTannoB OT WX MNOJIOKEHNA B nepmo,qmquKoﬁ cncreme

Xumunyeckumx anementos . U. MeHaeneesa.

YcmaHasnusamb  NPUYNHHO-CNEACTBEHHbIE  CBA3W  Mexay

CTpoeHuem atoma, XMMUYECKOM CBA3bIO, TMNOM

KPUCTaNNNYECKOW PEeLETKM HeMeTaNNa MU ero CoeauHEHUn u

dU3MYECKMMM  CBOMCTBAaMM  OAHHOIO HemeTanna W ero
coeiHEHNN.
JloKka3bieamb  OTHOCUTENIbHOCTb  MOHATUIA  «METann» U

«HemeTann»

17

O6uwan xapaKkTepucT1Ka
anemeHnToB VIIA-rpynnbi

— rajioreHos

[anoreHbl, CTPOEHME MX aTOMOB U MoneKkyn. Pusmyeckune
M XMMWYECKMEe CBOMCTBA rasioreHoB. 3aKOHOMEPHOCTH
M3MEHEHMA CBOWCTB ra/fIOfEHOB B 33aBMCMMOCTM OT WX
NONIOXKEHUA B MNepuoanyveckon cucteme. HaxoxaeHue
rafioreHoB B Npupoae M ux nosydeHue. bruonornyeckoe

3Ha4yeHune n npumeHeHmne ranoreHos.

DemoHcTpaumun. O6pasubl rajoreHoB — MPOCTbIX
BelecTs. B3aummogencTene ranoreHoB C MeTalaMu.
BbiTecHeHMe xnopom 6poma nan nopa M3 pacTBOpPOB UX

conen

Xapakmepuszoeams CTpoeHue, OGU3MYECKME U XMMUYECKue

CBOWCTBa, noayyeHne wm npumeHeHue TrasioreHoB B nMJlaHe

obuiero, 0cobeHHOTo U e AMHNYHOTO.

Yemanasnusame NPUYNHHO-CNeACTBEHHbIE cBA3N mexagy

CTpoeHunem dTOMa, XMMUYECKOM CBA3bIO, TUNOM

KPUCTaNNNYECKOW PEeLIETKM Yy TasioreHoB U PUSUYECKMMU U

XMMMWYECKMMM CBOMCTBAMM ITUX BelwecTs
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18 CoepuHeHun ranoreHoB | ManoreHoBoAOpPOAbl M COOTBETCTBYHOWME MM KUCAOTbI: | Xapakmepu3oeams C WCNONb30BaHMEM PYycCKOro (poaHoro)
naaBUKOBaA, conAHan, 6pomoBOAOPOAHARA, | A3bIKA M A3blKA XMMWM COCTaB, QU3MYECKME U XUMUYECKUE
noposoaopoaHas. ManoreHnabl. KauecTBeHHble peakLMu | CBOMCTBA, NOJlyYeHME U NPUMEHEHWNE COeaMHEHWNI Fa/IoreHoB.

Ha raforeHnag-moHbobl. anMeHeHMe COE,EI,VIHGHVIVI

Ha3bieame coefnHeHUA ranoreHoB no Gpopmysae U cocmasnsame
rasoreHos.

dopmybl MO UX Ha3BaHMIO.
DemoHcTpauua. Konnekuus MNpupoaHbIX CoeguHEeHUM

YcmaHaenueams  NPUYMHHO-CNEACTBEHHbIE  CBA3W  MeEXKAay
xnopa.

XMMWUYECKON CBA3bIO M TUMOM KPUCTANNIMYECKON PELUETKM B
NabopaTtopHblii onbIT. 32. PacnosHaBaHWe rasoreHua- COEAMHEHUAX TaZIOreHOB M OUBMYECKUMU U XMMUYECKMMMU
MOHOB CBOMCTBAMM 3TMX BELLLECTB.

Mposodums, HAbAWOAMbL U ONUCLIBAMbL  XUMUYECKUMN

3KCMEPUMEHT MO  pPacno3HaBaHWIO  TaNOreHUA-UOHOB  C

cobntopeHnem npaBua TeXHUKM 6e30MacHOCTU.

BbinosnHAMb pacyéTbl N0 XMMUYECKUM GOPMYyaIaM U YPaBHEHUAM

peaKkumii, NPoTEKatoLWMX C y4acTMEM COeAMHEHWI rafioreHoB

19 Mpakmuyveckaa paboma | ConaHas KMCNOTa KaK CWUJIbHbIA 3EKTPOAUT. TunudHble | YMems obpawatbca ¢ nabopaTopHbiM 0b6OpyaoBaHMEM W

2. 3yyeHune cBOMICTB

CONAHOM KMCNOTbI

peakunn KUCNOT, XapaKTepHble AnA CONIAHOM KMCAOTbI:

B3aMMOAel7|CTBV|e C MeTannamm, OCHOBHbIMUH n

aMd)OTeprIMM OKCUAaMWy, OCHOBaHMAMMU n

aMd)OTeprIMM rmapokcmgamu, conamu. KavectseHHasn

HarpesaTe/ibHbiIMU an6opaMM B COOTBETCTBMM C NpaBuIamu

TEXHUKM be3onacHoCTM.

Habnrodame cBOMUCTBA NIEKTPOSINTOB U MpoUCxoaAawmnx ¢ HUMHU
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peaKkums Ha XN0pUA-UOH

AB/IEHUN.

Habarwodame v onuceisame peakLmu C y4acTUEM SNEKTPOJSIUTOB C

NMOMOLLbIO PYCCKOro (pO,CI,HOI'O) A3blKa N A3blKa XUMUN.

dopmynuposamb BbIBOAbI MO pe3y/ibTaTamM MNPOBEeAEHHOrO

3KCNepuMeHTa

20

O6uwan xapakTepmcT1Ka
anemeHTOB VIA-rpynnol

—XaJ/IbKOTreHoB. Cepa

Obuwasn xapakTepuctmka anemeHToB VIA-rpynnbl. Cepa B
npupoae n eé noayvyeHme. AANOTPONHble MoguduUKaLmm
cepbl U UX CBOMCTBA. XMMNYECKME CBOMCTBA Cepbl U eé

npuMeHeHune.

AemoHcTpauumn. Bsammop,eﬁcmme cepbl C MeTaN1aMU.

FopeHue cepbl B KUCIOpOae

Jasams 061y0 XapaKTepucTUKy atomam, NPOoCTbIM BELLECTBaM
N COeAMHEHUAM Xa/IbKOTEHOB B 3aBUCUMOCTM OT UX MOJIOMKEHMSA

B I'IepMO[l,M‘-IeCKOﬁ cncreme.

Xapakmepu3osams CTPOEHWE, annoTponuio, ¢usnyeckne wu

XMMUYECKNE CBOMCTBA, NOJIYYEHUE N MPUMEHEHME CEPbI.

YecmaHaenueams  NPUYMHHO-CNEACTBEHHbIE  CBA3N  MeXKAy
CTpoeHnem aToMa, XMMUYECKO CBA3bIO, TMNOM
KPUCTANINNYECKON peléTkM cepbl M eé  pusmyeckumun u

XMMUYECKMMM CBONCTBAMM.

BbinosiHAMb PacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHUAM

peaKkuuMii, NPoTeKakoLWMX C y4acTUEM Cepbl.

lMposodume, Habawdamb W ONUCLIBAML  XUMUYECKWUI

3KCNEPUMEHT NO TOpPEeHUI0 Cepbl HAa BO34yxe U B KUCNO0POAE C
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cobntogeHnem npaBua TEXHUKM 6€30MacHOCTH

21

CepoBsogopoa u

cynbduabl

CepoBogopoa: CTpoeHMEe MOJeKybl, GU3NYECKME U
XMMWYECKME  CBOWCTBA, MNOJIyYEHME W 3HAYeHue.
CepoBogopoaHas Kucnota. Cynbduabl U UX 3HAYEHME.

NiomuHodopsl.

AemoHcTpayumn. Konnekuus

cynbduUaHbIX  pyA.

KauecTBeHHas peakuma Ha cyNbdua-1oH

Xapakmepu3osams C WCNONb30BAaHWEM PYCCKOTO (pogHoro)
A3blka M A3blKa XMMMUM CcOCTaB, OM3MYECKME W XMMMUYECKue
CBOWMCTBA, MNOAyYeHWE W MPUMEHEHME COEAMHEHWA cepbl B

CTeneHn okncneHma —2.

Hasbleamb coeauHeHUA cepbl B CTEMEHU OKUcAeHMa -2 no

dopmyne n cocmasaame GopmMyibl NO UX HAa3BaHMIO.

Cocmasname MO/IERYNIAPHbIE N UOHHbIE YpPaBHEHUA peaKu,Mﬁ,
XapaKTepusyrwuwme Xxmmnyeckme CBOMCTBA COG,CI,MHGHVIVI cepbl B

CTeneHun okncneHumsa —2.

Onuceieameo npouecchl OKUCNEHNA-BOCCTAaHOB/IEHUA,
Oﬂp@d@flﬂmb OoKncnhuTenb U BOCCTaHOBUTE/Nb U COCMassiAMb
3/'IeKTp0HHbIl7I 6anaHc B peakymnax ¢ ydactmem cepbl B CTeneHn

OKucneHus -2.

YcmaHasnusame NPUYNHHO-CNeaACTBEHHbIE cBA3Nn mexagy
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XMMUYECKON CBA3LID U TUMOM KpMCTaﬂﬂMHECKOﬁ pELLIéTKVI B

coegunHeHnAax  cepbl n ¢M3VI‘-IECKVIMM n XMMN4yeCKnmun

CBOMCTBAMM 3TUX COEANHEHNI

22

KncnopoaHbie

coegunHeHunA cepbl

Okcug, cepbl(lV), cepHUcTaa  KUCAOTa, CYyAbUTbI.

KauecTBeHHas peakuma Ha CyNbOUT-UOH.

Okcua  cepbi(Vl), cepHas Kucnota,  cynbdaTbl.
Kpuctannorngpatbl. KayectBeHHasa peakuma Ha cyabdart-

NOH.

DemoHcTpauun. ObecupeymBaHNE OKpPaLLEHHbIX TKaHeM

1 UBETOB CEPHUCTbIM NA30M.

B3anmopgeicTere KOHUEHTPMPOBAHHOM CEPHOM KMUCAOTbI
C Mmeablo. ObyrnvBaHne oOpraHWYEeCcKUX BeLLecTB

KOHLLEHTPUPOBAHHOW CEPHOM KUCNOTOM.

NabopartopHblii onbiT. 34. KayecTBeHHble peakuuu Ha

cynbdaT-MOHbI

3anucbisame  GOPMY/Ibl  OKCMAOB  CEPbl, HA3bIBAMb WX,

0MnucbIBAMb CBOMCTBA HA OCHOBE 3HAHWUIM O KUCAOTHbIX OKCHUAaax.

Xapakmepu3osams C WCNONb30BAaHWEM PYCCKOTo (pogHoro)
A3blka M A3blKa XMMMUM CcOCTaB, OM3MYECKME W XMMMUYECKue

CBOWCTBA CEPHOM KUC/OTbI KaK 3/1eKTPOAMUTa.

Cocmasname MONEKYNAPHbIE M WOHHbIE YPaBHEHUSA pPeakuuit,

XapaKTepunsyrowmx xummyeckme CBOMCTBA CepHOVI KUCNOTbI.

PacnosHasams cynbhaT-noHblI.

Xapakmepu3osams C WCMNO/Sb30BaHWEM PYCCKOTO (pogHOro)
A3blKa M A3blKA XMMWW CBOMCTBA KOHLEHTPUPOBAHHOMN CepHOI

KMUCNOTbl KaK OKUCAnTenaA.

Cocmasname YPaBHEHNA OKUCINUTENIbHO-BOCCTAHOBUTE/IbHbIX

peaKLl,Ml‘;I METOO0M 3/TEKTPOHHOTO 6anaHca.

BbInosHAMb PacyéTbl N0 XMMUYECKMM GOPMYIaM U YPABHEHMUAM

peaKu,Mﬁ, NPOTEKAWUX C y4aCTuem cepHoﬁ KMUCNOThbI.




43

Habarwodame v onucsbisams XMMUYECKUIA SKCMEPUMEHT

23 lMpakmuyveckaa paboma | CepHaa KUCAOTA KaK CU/bHbIA 3NEeKTPOAUT. TunudHble | YMems obpawatbca ¢ nabopaTopHbiM 060pyaoBaHMEM W
3. 3yueHune cBOMCTB peakumMm KUCNOT, XapaKTepHble pAns pasbaBneHHOM | HarpeBaTe/NbHbiMM Npubopamn B COOTBETCTBMM C MpaBuaamm
CEePHOM KMCNOThI CEPHON KUCNOTbl: B3aMMOLENCTBME C MeTannamu, | TEXHUKM 6e30nacHOCTH.
OCHOBHbIMM U aMPOTEPHLIMW OKCUAAMM, OCHOBAHUAMM
Habnrodame CBOWCTBA 3/IEKTPONIUTOB M NPOUCXOAAWMX C HUMMU
1 amdoTeEPHbBIMU TMAPOKCHAAMM, conamn. KayecTtBeHHasn
ABNIEHUIA.
peakums Ha cynbdaT-UoH
Habarodame v onuceisams peakummn ¢ y4acTUemM 31eKTPOIUTOB C
NMOMOLLbIO ECTEeCTBEHHOIO (PycCKOro WM PoAHOro) fA3blka U
A3bIKa XMMUU.
®dopmynuposamb BbiBOAbI NO pe3yabTaTamM MNpPOBeAEHHOro
3KCNepuMmeHTa
24 Ob6uwan xapaktepuctka | Obwan xapakTepucTnka snemeHToB VA-rpynnbl. A30T, | Jasame obLWyt0 XapaKTEPUCTUKY aTOMam, NPOCTbIM BeLLecTBam

XUMUYECKUX 31eMeHTOB

VA-rpynnbl. A3oT

CTpOeHMe aToma W MoAekyabl a3oTa. dusmyeckue w
XMMMWYECKMEe CBOMCTBA WM MNpuUMeHeHue a3oTa. A3oT B

npupoae un ero 6buonormyeckas PONb.

DemoHcTtpauuun. [Ouarpamma  «CoctaB  BO3Ayxa».

BuaoeodparmeHTbl M cnaiapl «MNTnybm 6asapbi»

n coeagnHeHnAM 31eMeHTOB VA-prHHbI B 3aBUCMMOCTU OT UX

NnoN0XKeHnA B I'IepMO,CI,VILIECKOﬁ cncreme.

Xapakmepu3osams C WCNONb30BaHWEM PYCCKOro (pogHoro)
A3blka M A3blKA XMMWUWU CTPOeHWe, GU3MYECKME U XMMUYEcKue

CBOVICTBa, nonyyeHune n npumeHeHne asoTa.

Hasbieame coeanHeHna asoTta no cbopmyne n cocmassameo
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dopMynbl MO UX HAa3BAHMUIO.

YcmaHasnueams  NPUYMHHO-CNEACTBEHHbIE  CBA3M  MeXAay
CTPOEHMEM aTOMa W MOMEKY/bl, BUAOM XUMUYECKON CBA3M,
TUMOM KPUCTANZIMYECKOW PELUETKM a30Ta U ero Gpusanyeckmumm u

XMMUYECKMMWN CBOMCTBAMM.

BbinosHAMb pacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHUAM

peaKkuuii, NpoTeKatoLLMX C y4acTMeM a3oTa

25

Ammunak. Conun

dMMOHNA

AMMMaK, CTPOEHWE MOSIEKYbI N PU3MYECKME CBOMCTBA.
AMMMaYHaAa BOZa, HAWATbIPHbIA  CNUPT, rmapat
adMMMUaKa.

JOHOPHO-aKLEeNTOPHbIN MeXaHn3M

06pa3OBaHVIFI cBA3n B KaTuoHe dMMOHMUA.

BoccTaHoBMTEIbHbIE CBOMCTBA aMMMaKa.

Conn ammoHMAa UM ux npumeHeHue. KayecTBeHHaA

peakymna Ha KaTMOH aMMOHMUA.

JemoHcTpauuu. MNonyyeHue, cobupaHue n
pacno3HaBaHMe aMmuaka. PasnoxeHue auxpomaTa

dMMOHMUA.

NabopartopHblii onbiT. 36. KayecTBeHHana peakuus Ha

Xapakmepu3osams C MCNO/Mb30BaHWEM PYCCKOro (pogHoro)
A3bIKa U A3bIKa XMMUK COCTaB, CTPOEHME MOJIEKY/IbI, GU3NUECKME

M XMMMYECKMe CBOMCTBA, nonyyeHne n npuMmeHeHne aMmmmnaka.

Hasbieame conn ammoHMA MO cbopmynaM n cocmassiames

$bopmMy/bl MO UX HAa3BaHUAM.

3anucbieames MONEKYNAPHbIE U WOHHbIE YPaBHEHWA peakuumii,
XapaKTePU3YIOLWLMX XMMUYECKME CBOMCTBA amMMMaKa WU Conel

dMMOHMUA.

Cocmasname YPaBHEHNA OKUCINUTENBbHO-BOCCTAHOBUTE/IbHbIX
peaKu,Mﬁ C Yy4dyactmem aMMMhaKa C NOMOWbHO MeTOAda

31EKTPOHHOIO 6anaHca.
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KaTMOH aMMOHUA

Yemanasnusame NMPUYNHHO-CNeOCTBEHHbIE CBA3U MeXy BUOOM
XUMUYECKOM CcBA3N, TUNOM KpVICTaI'IIWI‘-IeCKOﬁ DELIJéTKVI B
dMMUaAKe N CONAX aMMOHMA U ¢M3M‘-IGCKMMM n XuMmn4yeCKknmu

CBOWMCTBaMM 3TUX BE L ecTB.

lMposodums, HAbAWOAMbL U ONUCLIBAMbL  XUMUYECKUMN
3KCMEePMMEHT MO  pPacrno3HaBaHMIO  WMOHOB  aMMOHMA  C

cobntogeHne NpaBm TeEXHNKK 6e30NacHOCTH.

BbinosHAMb pacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHUAM

peaKu,Mﬁ, NPOoTEKaWMUX C yd4aCTuem aMmMmunaKka

26

lMpakmuyveckaa paboma
4. NonyyeHne ammnaka

W U3y4YeHue ero CBOMCTB

MonyueHne, cobupaHue M pacrno3HaBaHWEe aMMMaKa.
M3yyeHne pacTBOPMMOCTM ammuaka B Bofe MU
XapaKTepuCTMKa OCHOBHbIX CBOMCTB rmapata amMmuaka.

KauecTBeHHan peakumnAa Ha KaTMOH aMMOHUA

Monyuyams, cobupame n pacrno3Hasames ammuak. Obpawamecs
C JnabopatopHbiIM 060pYyAOBaHMEM U HArpeBaTesbHbIMU
npubopammM B  COOTBETCTBMM C  MpaBUAaMW  TEXHUKU

besonacHocCTu.

Habnrwodame W onucbisams XUMUYECKUI 3KCMEPUMEHT C

NOMOLLbIO PYCCKOrO (POAHOTI0) A3bIKa M A3bIKa XMMUMU.

dopmynupoeams BbIBOAbI MO pe3ynbTaTam MNPOBeAEHHOro

SKCNEPUMEHTa.

CompyoHuyams B npouecce y4ebHOro B3aMMOZENCTBUA MpU




46

paboTe B rpynnax

27—28

KncnopogHsole

coeanHeHnA a3oTa

OKcunabl a3oTa: Hecoieobpasylolme U KUCNOTHbIE.

A30TMCTaA KUCAOTA U HUTPUTbI. A30THAA KuCnoTa, eé

noJsiyyeHue u cBoicTea. HuTpaThI.

DemoHcTpauun. Bsaumogeiictene KOHUEHTPUPOBAHHOM
a30THOWM KUCNOTbl C MeAbto. [opeHMe Y&pPHOro nopoxa.
PasfoxeHWe HUTpaTa Kaaua W FOpeHWe ApeBecHOoro

Yro/JibKa B HEM.

NabopaTtopHbii  onbIT. 37. XMMMYECKMEe CBOWCTBaA

A30THOM KUCNOTbI KaK IN1EKTPONNTA

Xapakmepu3osams C WCNONb30BAaHWEM PYCCKOTO (pogHOro)
A3blka M A3blKa XMMMUM CcOCTaB, OM3MYECKME W XMMMUYECKue

CBOWCTBa, nonyyeHme n nppmeHeHne OKCMa0B a3oTa.

Cocmasname MONEKYNAPHbIE M WOHHbIE YPaBHEHUSA pPeakuuid,

XapaKTepnsyrnowmx xummieckme CBOMCTBA OKCMA0B a30Ta.

Yemanasnusame NPUYNHHO-CNeOCTBEHHbIE CBA3U MeXYy BUOOM

XMMWYECKOM CBA3K, TUMOM KpMCTa}'I/'IVILIeCKOﬁ peLLIéTKM B

OKCUAaX a30Ta U UX d)M3Ml-IECKVIMVI N XMMUYECKMMM CBOMCTBAMM.

Xapakmepuszoeams C WCMNO/Nb30BaHMEM PYCCKOro (poAaHoro)
A3blKAa UM A3blKa XMWMWUWUN COCTaB, ¢M3MH€CKM€ n Xmmuyeckume

CBOMCTBA @30THOM KMCNOTbI KaK INIEKTPONNTA U eé npuMeHeHHUe.

3anuceisame MONIEeKYNIAPHbIE U UOHHbIE YypaBHEHUA peaku,m‘/i,

XapaKTepusyrwume xmmmyeckme CBOWMCTBA a30THOM KUCNOTbI Kak
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3NeKTponuTa.

lMposodums, HAbAWOAMbL U ONUCLIBAMbL  XUMUYECKUMN
3KCNEePMUMEHT, XapaKTepu3yoLWKniA CBOACTBA a30THOW KMC/IOTbI
KaK  3/eKTposMTa, C cobnogeHMem  npaBua  TEXHUKMU

6es3onacHocCTU.

Xapakmepu308amb a30THYIO KUC/IOTY KaK OKUC/IUTENb.

Cocmaename ypaBHEHMA OKUC/AUTENIbHO-BOCCTAHOBUTE/IbHbIX
peakuMin, XapaKTepU3YIOLWMX XMMUYECKME CBOMCTBA a30THOWM
KMUCNOTbl KaK OKMUCAUTENA, C MOMOLLbIO METoAa 3/IeKTPOHHOro

banaHca.

Mposodums, HabaAwOaMb W ONUCLIBAMbL  XUMUYECKUIA
3KCMEPUMEHT, XapaKTepu3yHoLIMA CBOWCTBA a30THON KUCAOTbI
Kak  oKkucauTens, C cobsogeHuem  NpaBua  TEXHUKU

6e3onacHocTH

29

docoop u ero

coegunHeHunA

docoop, cTtpoeHne atoma M annotponua. Pocouabl.
docouH. Okenpa docdopa(V) n docdopHas KucnoTa.

docoartbl.

DemoHctpauun. O6pasubl NPUPOAHBIX COeAMHEHWI

docdopa. NopeHune pocdopa Ha BO3AyXe U B KUCNOPOLE.

Xapakmepuszoeams C WCMNO/Mb30BaHMEM PYCCKOro (poAaHoro)
A3blKa M A3blKa XMMUKU CTPOEHME, annoTponuio, dusmyeckre u

XMMMYECKME CBOWCTBa, NOJlyYeHne u npumeHeHne pocdopa.

CamocTosATe/IbHO 0MUCbIBaMb CBOMCTBA OKcuaa dpocopa(V) Kak
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MonyyeHune 6enoro pocdopa M UCMbITaHNE €r0 CBONCTB.

NabopartopHblii onbiT. 38. KauecTBeHHana peakuusa Ha

KMCAOTHOIO OKCMAa M cBOMCTBA poCchOPHOM KNCAOTHI.

Unarocmpuposams cBoncTBa okenga docoopa(V) u pochopHoit

docdart-uoH KMUCNOTbl YyPaBHEHUSMM COOTBETCTBYIOLLUX PEAKLUN.
Mposodums, HAbaAwOAMb W ONUCLIBAMbL  XUMUYECKUI
3KCMEepPUMEHT C cobtoaeHneM NpaBua TEXHUKK 6e3onacHoCTH.
PacnosHasame ¢pochaT-UoHbI
30 Ob6uias xapakTepuctuka | Obwana  xapaKtepuctuKa  anemeHToB  IVA-rpynnbl: | Jasame obuiyto XapaKTEPUCTUKY aTOMam, NPOCTbIM BELLECTBAM

anemeHTOB IVA-

rpynnol. Yrnepog

0COBEHHOCTU CTPOEHUs aTOMOB, MPOCTbIX BELLECTB U
COeANHEHWI B 3aBUCUMOCTM OT MOJIOXKEHUA 3/1EMEHTOB B
nepuoanYeckon  cucteme. Yrnepoa. Kpyrosopot
yrnepoga B npupoae. ANNOTPOMNHble MogudUKauuu:
anmas, rpadput. AMopoHbIA Yyraepos: carka, APeBeCcHbIN
yronb. Aacopbuma. XumMuyeckue CBOWMCTBA Yyraepoga.
Kokcoxnmunyeckoe npousBoACTBO M €ro MNpoAayKums.

Kapbuapbl.

DemoHctpaumumn. Konnekums «O6pasubl NpPUMPOAHbIX
coeanHeHnn yrnepoga». Moptper H. A. 3enuHcKoro.
MornoweHne aKkTMBMPOBAHHbLIM YIAEM PACTBOPEHHbBIX

Bew,ecTs Nan ra3os. yCTpOVICTBO npoTmneBorasa

n coegunHeHnAm 31eMEHTOB |VA-I’pYI'II'IbI B 3aBUCUMOCTU OT UX

MOJIOXEHNA B MEPUOANYECKON cucTeme.

Xapakmepu3osams C WUCMNOSb30BaHWEM PYCCKOTO (pogHOro)
A3blKa U A3blKa XMMWWU CTPOEHME, ANIOTPONUIO, GU3NYECKME U
XMMWUYECKME CBOMCTBA, MOJyYeHMEe U MpUMeHeHMe amopdHoro

yrnepoaa.

CpasHusams CTpOEHWE M CBOMCTBA asiMasa M rpaduTa.

Onucblieams  OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIE  CBOWMCTBA
yrnepopa.
Mposodumsb, HabaAwOaMb W ONUCLIBAMbL  XUMUYECKUIA
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3KCNepUMEHT ¢ cobtogeHnem npaBua TEXHUKKM 6e30nacHOCTH

31

KncnopoaHbie

coegunHeHunAa yrnepoga

Okcup, yrnepoaa(ll): ctpoeHne monekynbl, NoayYeHue u
csonctBa. Okcua yrnepoaa(lV): cTtpoeHne MoNeKynbl,
nosiydeHMe u CcBOMCTBA. YronbHasa Kucnota. Conu
YrONbHOM KUCNOTbl: KapboHaTbl W rMApOKapboHaThI.

TexHnyeckasa n nuuLesan coaa.

Na6opaTtopHbiii onbiT. 39. MonyyeHMe W CBOWCTBa

YrONbHOM KUCAOTbI

Xapakmepu3zosams C WCMONb30BaHMEM pPyccKoro (poaHoro)
A3blKa UM A3blKa XMWMWUWU COCTaB, d)VISVI‘-IECKVIe n XmmuyeckKkue

CBOﬁCTBa, nonyyeHne n npumeHeHne oKCnaos. yrnepoaa.

Yemanasnusame NMPUYNHHO-CNeOCTBEHHbIE CBA3U MeXdy BUOOM
XMMWYECKOM CBA3M M TUMNOM KpMCTan}'IW-IECKOVI pELLIéTKM B
OKCHaax yrnepoaa

n wumx ¢M3M‘-IeCKMMM N XMMUYECKMMU

CBOMCTBAMM, @ TaKKe NMPUMEHEHUEM.

Cobnrodame npasuna TEXHUKMN 6e3onacHoCTH npwu

MCNONb30BaHUN NEYHOro oTonneHunA.

OKa3b/8amMb NEPBYH0 NOMOLLLb NPY OTPABAEHUMN YrapHbIM rasom.

Xapakmepu3zogeame C WCNONb30BaHMEM PYCcCKoro (pogHoro)
A3blKa U A3bIKA XMMUM COCTaB, (U3MUECKME U XMMMUYECKMe
CBOICTBA, MOJIyYEHUE U NPUMEHEHMUE YrO/IbHOW KUC/IOTbl U eé

conew (KapboHaToB U rmapokapboHaToB).

Unaocmpuposams  3aBUCMMOCTb  CBOWCTB  COMEM  Yro/ibHOM

KMUCNOTbl OT UX COCTaBa.

lposodume, HAbawOaMb W ONUCLIBAMbL  XUMUYECKUI
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3KCNepUMEHT ¢ cobtogeHnem NpaBun TEXHUKM B6e3onacHoCTH.

PacnosHasameb Ka p6OHaT-MOH .

BbinosHAMb pacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHMAM

peakumin, MPOTEKaOLWMX C y4acTUEM COeaMHEHUI yraiepoaa

32 lMpakmuyeckas paboma | MonydyeHune, cobupaHme M pacnosHaBaHue yraekucnaoro | lMoayyams, cobupamb W pPAcCno3HABAMb YIIEKUCIbIN  ra3.
5. MonyyeHue | rasa. M3yyeHune pacTBOPUMOCTU YINIEKUCAONO ra3a B Boge | Obpawamecs c NlabopaTopHbIM obopynoBaHnem 7
YINEKUCNIOFO0  rasa W | U XapaKTePUCTMKA KUCAOTHbIX CBOWCTB  YrONbHOW | HarpesaTe/NbHbIMW Npubopamn B COOTBETCTBUM C MpPaBUIaMMU
M3y4YeHMe ero CBOMCTB KMcnoTbl. KayecTBeHHaa peakumMa Ha KapboHaT- W | TeEXHUMKKM Be3onacHocTU.

rmapokapboHaT-MOoHbI
Habarwodame W onucbieams XUMUYECKUI  3IKCMEPUMEHT C
NOMOLLLbIO PYCCKOrO (POAHOr0) A3bIKa U A3bIKa XMMUM.
dopmynuposams BbIBOAbI NO pe3ynbTaTaM MPOBEAEHHOro
3KCNepMMeHTa.
CompydHu4yamb B npouecce yyebHOro B3aMmoAencTsMa MNpwu
paboTe B rpynnax

33 Yrnesogopoapbl OpraHnyeckaa xumus. Yrnesogopogbl. MeTaH, aTaH UM | Xapakmepuzoeams  ocobeHHOCTM  cocTaBa W CBOWCTB

nponax KaK npegenbHble (HacbIWeHHble)

yrnesogopogsbl. DTUNEH M auEeTUNEH KaK HenpeaenbHble

OpraHn4ecKkux COEAMHGHMVI.




51

(HeHacbIWweHHbIE) YrNeBOAOPOAbI. CTpYKTypHble
bopmynbl OpPraHUYeCcKuX BELLLECTB. FropeHue
YyrneBoAopoA0s.. PeaKumm AernapupoBaHna

npegenbHbIX yrnesog0ponoB.

AemoHcTpauyun. Mogenn MmoaekKyn meTaHa, 3TaHa,
3TMNeHa W aueTuneHa. BsammopelicTBne 3TUNEHA C

6pOMHOI BOAOW M PacTBOPOM NEepMaHraHaTa Kaims

Paznuyame npeaenbHble U HenpeaenbHble YyrAeBoAopoapl.

Hasbieame w  3anuceieame GopmMysbl  (MONERYAAPHbIE U

CTPYKTYpPHbIE) BaXKHENLINX NpeacTaBuTeNnei yrnesog0po0B.

Habarwodame 3a XO040M XMMUYECKOIro aKCNnepMMeHTa, onncbiBaTb

€ro v Aenatb BbiBOAbl HA OCHOBE Hab IO AEHUA.

GuKCUPO8AMb PE3YNbTaTbl SKCMEPUMEHTA C MOMOLLBIO PYCCKOro

(poaoHOro) s3blka, a TaKKe C NMOMOLLBIO XMMUYECKUX dopmMyn m

ypaBHeHWN
34 Kucnopoacoaepia- CnupTbl. ITUAOBLIM CNUPT, €ro NOJYYEHNE, NPUMEHEHUE | Xapakmepu3osams  CNUPTbl  KaK  KMcaopoacoaepiKaline
n ¢dusmonornyeckoe paencrene. TPEXATOMHbIA CNUPT | OpraHUYecKkue coeguHeHus.
LMe opraHnyeckue
rANLEPUH. YKCcycHana KMCAOTa Kak npeacTaBuTenb
coeanHeHun Knaccuguyuposame cnvpTbl NO YNCAY TMAPOKCUBbHBIX TPyNn B
KapbOHOBbIX KMCNOT.
NX MOJIEKYTAX.
DemoHcTpauyun. Obwmne XMMUYECKME CBOMCTBA KUCNOT
Hasbieame npepctaButenielt 0AHO- M TPEXATOMHbIX CMPTOB U
Ha MpuMepe YKCYCHOM KUCNOTbl. KayecTBeHHan peakuus
3anucbIBaTb UX Gopmyibl.
Ha MHOFOATOMHbIE CNNPTbI
Xapakmepuzosame KapboHoBble KMUCNOTbI KakK
KMCopoacoaepiKallme opraHNYecKne coeamHeHus.
35 KpemHuit n ero KpemHuit, CTpoeHWe ero atoma W HaxoXAaeHwe B | Xapakmepu308amb C WCNONb30BAHMEM PYCCKOro (pogHoro)

npupoae. CeoicTBa KpemHuA. CuanMumabl U CUAaH.

A3blKA W A3blKa XMMUN CTpPOEHME aTOMOB WU KPUCTANNoBs.,
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coeauMHeHnn

Okcug kpemuusa(lV). KpemHuesas KucaoTta u eé conu.

DemoHcTpauun. Konnekums «O6pasubl NpPUPOAHbIX
coeAnHeHNn KpemHua». Konnekumsa ctekna, Kepamuku,

LUemMeHTa n VI3AEIWII7I N3 HUX.

Na6opaTtopHble onbiTbl. 40. MponyckaHMe YrAeKucaoro

rasa yepes pacTBOp CUANKaTa HaTPuA

¢M3M‘-IECKME N XMMmmn4yeckume CBOﬁCTBa, nonyyeHue n npumeHeHume

KpemHus.

YcmaHasnuseame  NPUYUHHO-CNEACTBEHHbIE  CBA3W  MeXAay
CTPOEHMEM aToMa, BWAOM XMMUYECKOW CBSi3W, TUMOM
KPUCTANNINYECKON PELIETKU KPEMHUS U ero GU3MYECKUMKU U

XUMUYECKMMU CBOUCTBaAMMU.

BbinosHAMb PacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHMAM
peakuuii, nNpoOTeKaloWMX C y4yacTMUeM KPEMHUA U  ero

CoeaMHEeHNN.

Xapakmepu3zosams C WCMONb30BaHMEM pPycCKoro (poaHoro)
A3blKa M A3bIKA XMMUM COCTaB, GU3MYECKME U XMMUYECKMe

CBOMCTBA, NOJIyYEHME U NPUMEHEHUE COBANHEHMI KPEMHMS.

CpGBHUBGmb AVNOKCKUAbI yrnepoga n KpemHua.

Onucbieamb  Ba)KHeMlIMe TWUMbl  NPUPOAHbIX COeAMHEHWUI

KPEMHUA KaK OCHOBHOTO 3/1emeHTa nTocdepbl.
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36 CnnunkaTHan Mpon3BoacTBO CcTekNna UM uemeHTa. [poaykuma | Xapakmepu3osamb CUAMKATHYKD MPOMBIWNEHHOCTb U eé
NPOMbILLIAEHHOCTb CU/IMKATHON MPOMbIL/IEHHOCTU: OMNTUYECKOE BOJIOKHO, | OCHOBHYIO NPOAYKLMIO.
KepamuKa, papoop, ¢asHc. OnTuyeckoe BONOKHO.
YcmaHasausames aHanormm mexay pasinyHbIMM OTPACAAMU
DemoHcTpauun. Konnekuma NpoayKUMM CUAMKATHOM | CUIMKATHOM NPOMBbILWIEHHOCTH
NPOMbILWAEHHOCTN.  BuaeodparmeHTsl M cnaiapl
«[Mpon3BOACTBO CTEK/IA M LLleMEHTa»
37 MonyyeHune Hemetannbl B npupoge. ®PpakumoHHaA neperoHKa | Onuceieame HaxoXKAeHWEe HEMETA/IZIOB B Npupoae.
HeMeTannos XUMAKOro BO3A4yXa Kak crnocob nosyyeHus Kucaopoaa,
Xapakmepu3osame OPaKLMOHHYIO NEepPEroHKy UAKOro
a3oTa M aproHa. MonyyeHne pocdopa, KpeMHMA, XN0pa,
BO34yXa KaK COBOKYMHOCTb PU3NYECKMX MPOLECCOB.
noaa. DNEeKTPon3 pacTBOPOB.
Ap2ymeHmuposams  OTHECeHMue npoteccos nonyyeHus
OemoHcTrpaumn. Konnekuma «lpupoaHble coeguHeHuA
AKTUBHbIX HEMETaN/IoB K OKUC/AUTENbHO-BOCCTAHOBUTENbHBIM
HemMeTannoB». BuaeodparmeHThbl 7 cnanabl
npoueccam
«®PpaKunoHHas neperoHka UOKoro BO34yXa».
BugeodparmeHtbl M cnangbl «MonyyeHne Boaopoaa,
Kncnopoaa 7 rasioreHoB 3NIEKTPOSINTUHECKMM
cnocobom»
38 MonyyeHue BaxkHeWWwMx | MonyyeHne  CEPHOM  KUCNOTbl:  CbipbE,  XUMU3M, | Xapakmepu3oeams XMMU3M, CbipbE, annapaTypy U HayYHble
XMMUYECKUX TEXHO/MIOTMYECKaa CXema, MeToZ KUMAWero caos, | NPMHUMMbI NPOU3BOACTBA CEPHOMN KMUC/OTbI.
coeauMHeHUN NPUHLMMNLI TeNN006MeHa, NPOTUBOTOKA M LIUPKYNSALUMN.

CpGGHUBGmb npon3soAacTso cepHoﬁ KMCNOTbl U Npon3BoACTBO
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HemeTannos

Oneym.

Mpoun3BoacTBO aMMMaKa: CbIpbE, XUMU3M,

TEXHO/IOIrNM4eCKaa cxema.

DemoHcTpauun. Mogenu annapaTtos 414 Npon3BoACTBa
cepHol Kucnotbl. Mogenb Kunawero cnos. Moaenb

KOJIOHHbl CWMHTE3a aMMMUaKa. BMAEOd)paI'MEHTbI n

cnanapl «MponssoacTBo cepHom KMUCNOTbI».

BupoeodparmeHTbl 1 cnaabl «MponsBoacTBO aMMmaKa».

Konnekuua «Cblpb€ gna nonyvyeHna cepHoOM KUCNOTbI»

dMMUaKa

39

0606uweHne no Teme
«HemeTannbl u nx

coefMHeHusa»

YpoK-ynpaxHeHne C UCMO/b30BaHMEM CaAMOCTOATEIbHOM
paboTbl NO BbINOJIHEHUIO MPOBEPOYHbIX TECTOB, 334aHMM

W YNPaXKHEHU

Mposodums OUEHKY CODOCTBEHHbIX AOCTUMKEHWIM B YCBOEHWUMU

TEMbI.

Koppekmuposamb CBOW 3HAaHMA B COOTBETCTBMU C NAAHMPYEMbIM

pesynbTaToM.

Monyyams  xvmuueckylo  MHPopmaumMm M3 Pa3IUYHbIX

MUCTOYHUKOB.

Mpedcmasname nHbopmaumio no Teme «HemeTannbi» B BUAE

Ta6}'IVILI,, cXem, ONMOpPHOro KOHCNeKTa, B TOM 4Yucne C

npumeHeHuem cpeacts UKT
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40 KoHmposneHas paboma 2 no teme «HemeTannbl U UX coegUHEHNAY
Metannbl u ux coeguHeHus (16 u)
41 O6uwasn xapaktepuctuka | MNonoxkeHne MeTannoB B Nepuoguyeckon cucteme | OB6BACHAMSb, UTO TaKoe MeTabl.
MeTannos XMMUYECKUX anemeHToB []. . MeHaeneesa, CTPOEHUE UX
Xapakmepu3o8amb XUMUYECKUE 3SNEMEHTbI-MeTaNNbl MO  UX
aToMOB W KpuctannoB. MeTannnyeckaa cBA3b W
NoNOXKeHUIO B Nepmnogmyeckon cucteme . . MeHgeneesa.
MeTaNNMYeCKan KpUCTanamyeckan pewéTtka. dPmusnyeckne
CBOWMCTBA METAN/IOB: 3/EKTPO- M TEMJIONPOBOAHOCTb, | [Ipo2HO3UpoB8aMb  CBOWCTBA  HE3HAKOMbIX  METANN0B MO
OTparkatolas CnocobHOCTb, MAACTUYHOCTb. YEpHble M | MOJIOKEHMUIO B NEPUOANYECKON CUCTEME XMMMNYECKUX 3/IEMEHTOB
LBETHbIE METaNbl [. N. MeHgeneesa.
YcmaHasnueams  NPUYUHHO-CNEACTBEHHbIE  CBA3M  MeXAy
CTPOEHMEM aToMa, BMAOM XUMUYECKON CBASU W  TUMNOM
KPUCTaNNNYECKOW PELLETKM Y MEeTasIoB — MNPOCTbIX BELWECTB U
UX COeAMHEHWNIM
42 Xvmnyeckne cBoicTBa | MeTannbl KaK BOCCTAHOBUTENU. DNEKTPOXMMMUYECKUN | OB6BACHAMSb, YTO TaKoe pAL aKTUBHOCTM META/IIOB.
METaNNos pAg,  Hanpa)eHuin. B3aumopeicTtBne MeTannoB C
lpumeHAMb €ro Ans XapaKTePUCTUKU XMMWUYECKUX CBOMCTB
HemeTannamu,  OKCMAAMW,  KUC/NIOTAaMW,  CONSIMMW.
NPOCTbIX BELLECTB-META//IOB.
ANIOMUHOTEPMUA.
O6obwams cUCTEMY XMMUYECKUX CBOWCTB META/INIOB  Kak
AemoHcTpauun. Bsaumopencteme HaTpusa, AUTUA WU

Kanbuua C BO,EI,OI7I. I'opeHMe HAaTpUA, MmarHMA n xenesa B

«BOCCTaHOBUTE/IbHbIE CBOMCTBAY.
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Kucnopoae. BcnbiwkKa TepMMTHOVI cmecwn.

B3aumopgeiicTBue CMecu NOPOLUKOB Cepbl M Kenesa,
UMHKa ¥ Bsaumogpelicteue

cepbl. allOMUHNA C

KUcnoTamu, LWenodamu W  Bogon. Bsaumopeiicteue
Xenesa U meanm c xnopom. Bsammopeincteme meam c
M  a30THOM

KOHLEHTPUPOBAHHON CEPHON  KUCAOTOM

KucnoTon (pas3baBieHHOM M KOHUEHTPUPOBAHHOM).

Na6opaTtopHblii onbiT. 41. B3aumogeicTeue Kenesa c

pactBopom cynbdata meam(ll)

Cocmaename MONEKRYNSAPHbIE ypaBHeHUA peaKkumi,
XapaKTeEPU3YIOWMX XMMWUYECKME CBOMCTBA METa/IoB B CBeETe
yyeHua 06 OKMUCAUTENbHO-BOCCTAHOBUTE/IbHbLIX MNpOLLeccax, a
peakuMmM C y4yaCTUeM 3/EeKTPOJIUTOB, NPEACTaBAATb TaKXKe U B

MOHHOM BUAE.

Habarwodames u onuceieame peakunn mexay sewectrBamum C

NMOMOLLbIO PYCCKOTO (POAHOTO) A3bIKa M A3bIKa XMMUM.

CamocroatenbHo nposodumb onbIThbl, noarsepxagarowme

XMMUYECKME CBOMCTBA MeTasN/NoB, C CcobalogeHMEeM MpaBun

TEeXHUKM besonacHoCTH

43—44

Ob6wwan xapaKTepncT1Ka

anemeHTOB |IA-rpynnbl

CTpoeHne aTomMOB W MPOCTbIX BeLLecTB. 3aBUCUMOCTb

¢M3MHECKMX n XUMUNYECKNX CBOMCTB WeN0YHbIX

METannoB OT 3apAaaoBs AAep KMX aTOMOB. OKcuapl wm
MAapoKcnabl WeNOoYHbIX METansioB, WUX NOAYy4YeHUE,
CBOICTBA U npuMmeHeHMne. BaxkHelwune conm LeNoYHbIX

MeTaNnno0B, UX 3Ha4YeHne B Nnpupoae n Xn3Hn yeanosBeKa.

DemoHcTpauua. OKpacka nAameHu CcoeauHEeHUAMMU

LLe/NI0YHbIX MeTa1/10B

O6bACHAML  3TUMONOTUIO  HA3BaHMA  TPyNMbl «LLEeNOoYHbIe

MeTanNbi».

LHasame 06LU,yIO XapPaKTEPUCTUKY LWENOYHbIM MEeTaN/laM MO UX
NOJIOXKEeHU B nepmop,mqecxoﬁ cncreme XMMmn4yeCcKnx anemeHToB

O. N. MeHpeneesa.

Xapakmepu3oeame CTpoeHue, ¢M3w4ecr<me n  XMMHUYeECKHne
CBOMCTBA e/sI04YHbIX MEeTan0B B CBETE O6LLI,€FO, ocobeHHoro u

€ONHUYHOTO.

HPEGCKO3bIBGmb d)VIBVI‘-IECKVIe N XMMWYECKMe CBOMCTBA OKCnaos
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N TMapPoKCna0oB WesI0OYHbIX META/I/IOB HAa OCHOBE MUX COCTaBa U

CTpoeHunA n noaTeepXaatb NMPOTrHO3bI YPaBHEHNAMU

COOTBETCTBYIOLLNX PeaKUUNA.

lMposodume pacyéTbl MO XMMUYECKMM GOPMYNaM U ypPaBHEHUAM

peakumin, NPoTEeKaloWMX C y4aCTUEeM LLENOYHbIX METAI/IOB U UX

coeiHEHNN
45—46 | Obwas xapakTepucTnuka | CTpoeHMe aTOMOB WM MPOCTbIX BewecTB. 3aBUCMMOCTb | O6BbACHAMb 3TMMONOTNIO Ha3BaHUA rpynnol
lIA-rpynnobl OUBNYECKUX U XMMNYECKUX CBOMCTB LLLENOYHO3EME/bHBIX | «LLE/N0YHO3EMESIbHbIE META/I/IbI».
MeTannoB OT 3apagoB agep wx atomos. OKcuabl M
Jasame  0obuwylo  xapakTepuctuky  metananam  lIA-rpynnbl

rMOPOKCMAbl  LWENOYHO3EMENbHbIX — MEeTannos,  UX
noJiyyeHune, CBOMCTBA U NpUMeHeHue. BaxkHelwmne conm
LWENOYHO3EME IbHbBIX META//I0B, MX 3HAYEeHNe B Npupoae

M M3HM uYenoseka. KapboHaTbl M rngpoKapboHaThbl

KanbUunA.
AemoHcTpauumn. OKpaCKa naameHn coegunHeHnAmMu
esiodHO3eMesibHbIX ~ MeTannos. [aweHne wn3BecTu

BOAOWN.

NabopartopHblii onbiT. 42. [lonyyeHne M3BECTKOBOW

BOAbl N ONbITbl C Hen.

(LLI,GJ'IO'-IHO3€MeﬂbeIM METaJ'Il'IaM) no uX NONOXEHUKW B

nepmop,mqecr(oﬁ cnucrteme XUMUNYECKUX 3/1eMEeHTOB
[. N. MeHpeneesa.
Xapakmepu3osamb CcTpoeHWe, OU3NMYECKME U  XMMMUYECKUe

CBOWCTBA wenoyHosemelbHbIX MeTannoB B CBeTe O6LLI,€I'O,

ocobeHHoro u eanHNYHOro.

Mpedckazbisame GUNYECKME U XMMUYECKME CBOMCTBA OKCMAOB
N rmapokcnaos metannos lIA-rpynnbl Ha OCHOBE WX COCTaBa U
CTpoeHMA U nodmeepioamo

MPOrHO3blI YpaBHEHNAMU

COOTBETCTBYHOLMX peakun n.
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Mposodume PacyéTbl NO XMMUYECKUM GOPMYNaM U YPaBHEHUAM

peaKu,Mﬁ, npoTtekawwmx C y4dactmem WEN0YHHO3EMENbHbIX

METaNNI0B N NX COeAUNHEHNI

47 YKECTKOCTb BOAbI U MEcTKoCTb BOAbl: BpemeHHas M noctoaHHaA. Crnocobbl | O6BACHAMb NOHATUE «XKECTKOCTb BOAbI».
CNocobbl e ycTpaHeHUA | YCTPAHEHWA  BPEMEHHOM  YKECTKOCTM. Cnocobbl
Lo Paznuyame BpeMeHHY U NOCTOAHHYIO XXECTKOCTb BOAbI.
YCTPaHEHMA NOCTOAHHOM XECTKOCTU.
lMpednazame cnocobbl yCTpaHEHUA KECTKOCTU BOAbI.
AemoHcTpauun. MonyyeHune YKECTKOM BOAbI
B3aMMOAENCTBMEM YINIEKUCIOrO C U3BECTKOBOM BoaoW. | [lpogodums,  Habawdams U 0ONUCbIBAMb  XMMWYECKUI
YcTpaHeHMEe BPEMEHHOM KECTKOCTM KUNAYEHWEM U | SKCNEPUMEHT ¢ cobatogeHMem NpaBua TEXHMKN 6e30nacHoCTH
fobasneHnem copbl. YcTpaHeHune NOCTOAHHOM
XEcTKocTn pobasneHnem cogbl. MOHUTBI U NPUHLMN KX
aenctens (suaeodparmeHT)
48 Mpakmuyeckasa paboma | Mony4yeHune YKECTKOM BOAbI B3aumogenctenem | lMoayyams, cobupame W pacrno3Haeame YrAeKUCAbIA ras.
6. HKEcTtkocTb BOAbI U YIIEKUC/IOTO  C  WM3BECTKOBOM BogoW. YcTpaHeHue | Obpawamecs C NlabopaTopHbIM obopygoBaHMem n
Cnocobbl eé ycTpaHeHUsl | BPEMEHHOM  KECTKOCTM  BOAbl  KMMSAYEHMEeM W | HarpeBaTe/lbHbIMM MPMBOPaMn B COOTBETCTBUWM C MpPaBUIAMM
nobasneHnem coAbl. YcTpaHeHue NOCTOAHHOM | TEXHWKM BE€30MacHOCTU.

ECTKOCTU BoAbl AobaBneHnem coapbl.

UcnbiTaHWe KECTKOM BOAbl PACTBOPOM Mbls1a

Habnrwodame W onucbieams  XUMUYECKUI KCNnepmMmeHT C

MOMOLLbIO PYCCKOrO (POAHOr0) A3bIKA U A3bIKa XMMUMU.

dopmynuposams BbIBOAbI MO pe3ynbTaTam MNPOBeAEHHOro
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3KCrnepmmeHTa.

CompyOHU4ame B npouecce y4ebHOro B3aMmoAencTsma npu

paboTe B rpynnax

49

ANOMUHUIA U ero

coegunHeHuA

CoeauMHeHUs anloMuMHMA B npupoge. XumMUYeckue
CBOWCTBA W nNpuUMeHeHWe antomuHuAa. OcobeHHocTH
OKCMAA W TUAPOKCMAQ aNOMUHMA KaK amoTepHbIX
coeaMHeHW. BakHeHlwune conu antoMUHKUA (xnopua,

cynbdar).

DemoHcTpauun. Konnekuus npupoaHbIX COeAMHEHUN
anlomuHua.  BuaeodbparmeHTol M cnaiabl  «OKeug,
aNloMUHMA KW ero  moaudukaumum».  onyyeHue
ambOoTepHOro rMAapoKcMaa alloOMUHUA U UCCAeloBaHMue

€ero CBOMCTB

Xapakmepuzoeams  aNMOMUHWIA MO €0 MOJIOKEHUIO B

nepmop,mqecr(oﬁ cncrteme XUMUNYECKnX 3/1eMeHTOB

A. N. MeHpeneeBa.

Onucesisames CTpoeHue, d)MBM‘-IECKMG M XMMUYECKNEe CBOMCTBA
aIlOMUHNA, NoATBepPXKAaA UX COOTBETCTBYHOLWLMMU YPaBHEHNAMNU

peaKkuuii.

O6bACHAMb OBOWCTBEHHbIA XapaKTep XMMWYECKMX CBOMCTB

OKCHnaa U rmapoKkcnaa aNtoMnHNUA.

KoHkpemu3uposame 3NeKTPOANUTUYECKOe MNoJlydeHne MeTannos

onncaHnem nponsBoacTea aJIlOMUHUA.

Yemanasnusame 3aBUCUMOCTb obnacreit NnpPUMeEHEHNA

aNtOMMHUA U €ro CNAaBOB OT CBOMCTB 3TUX BellecTs.

[Mposodume pacyéTbl NO XMMUYECKUM GOPMYNaM U YPaBHEHUAM

peaKu,Mﬁ, nportekawwmx C Yy4d4actmem aafOMMHMUA U ero
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coeaunHeHun"

50—51

Keneso u ero

coeinHeHun

OcobeHHOCTU CTpoeHUa aToma Kenesa. *Keneso B
npupoae. BakHelwue pyabl Kenesa. OKcuabl K
rmapokcunabl Kenesa(ll) u (lll). Conn xenesa(ll) wn ().
ObHapyKeHMe KaTMOHOB Xenesa B pacTBope. 3HayeHne

CoeiHEHUN Kese3a.

NabopartopHble onbiTbl. 43. NonyyeHne rMAPOKCUAOB
xenesa(ll) wu (lll). 44. KayecTBeHHble peakuUMM Ha

KaTUOHbI XKene3a

Xapakmepu3zosamb NONOXEHWE Kefes3a B Nepuoauyeckon
cucteme  XMmudeckmx  anemeHtos . W. Menpeneesa M

ocobeHHoCTH CTPOEeHMA aTOMa *ee3a.

Onucbieamb  GU3NYECKME W XMMUYECKME CBOMCTBA »Kefesa,

noateepxaan X COOTBETCTBYHOWMMU YPaBHEHUAMN peaKu,Mﬁ.

Ob6bACHAMb Hanuume ABYX TreHeTnyeckux pAanos COEAMHeHMﬁ

wenesa Fe?* n Fe?*.

YcmaHaenusame 3aBUCMMOCTb obacTeit NMPUMEHEHUNA XKene3sa n
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€ro CnaaBoB OT CBOWCTB 3TUX BeLllecTB.

lposodume pacyéTbl MO XMMUYECKMM GOPMYNamM U ypPaBHEHUAM

peaKu,Mﬁ, NPOTEKAOWUX C y4aCTUEM Kene3a n ero COE,CI,VIHEHVIVI.

Habarwwdame u onuceieame peakunn mexay sewectrsamum C

NMOMOLLLbIO PYCCKOTO (POAHOTO) A3bIKA M A3bIKa XMMUK

52

lMpakmuyveckaa paboma

7.

PeweHrne
9KCMEepPUMEHTANbHbIX
3a4a4 no Teme

«MeTtannbi»

PelweHune sKkcnepumeHTaNnbHbIX 33434 Ha pacno3HaBaHue

1 nonyvyeHme metansios n nx COEAMHGHMVI

DKCNepMMEHTa/IbHO UCC1e008aMb CBOMCTBA METa/IJIOB U UX
CoeaMHEeHW, pellaTb 3KCMepuMeHTaslbHble 3aJayM Mo Teme

«MeTtannbi».

Pabomame C NabopaTopHbIM obopygoBaHMem n
HarpeBaTeNbHbIMK NpMbopaMM B COOTBETCTBUM C NpaBMAaAMU

TexXHWKKU be3onacHocCTu.

Habato0ame cBOCTBA METaNN0B U UX COeAUHEHMIA.

Onucblieames XMMUYECKUI 9KCNEPUMEHT C NMOMOLbIO PYCCKOro

(poaHoOro) A3biKa 1 A3blKa XUMUN.

dopmynuposams BbIBOAbI MO pe3ynbTaTamM MNPOBEAEHHOro

SKCNEpPUMeHTa.

Onpedenams (ncxoaa wu3 ydyebHol 3amaun) HeobXxoAMMOCTb
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MCNON1b30BaHUA Ha6mop,eva NN SKCNepuMeHTa

53 Koppo3usa metannos n Koppo3susa razoBas (XMMmUYeCKasn) U afeKTpoxmummuyeckas. | O6bACHAMb NOHATUE KKOPPO3UAY.
Cnocobbl 3aWuTbl OT 3awmTa MeTannoB OT KOPPO3UK.
Pa3zau4yambe XMMUYECKYIO U 9NEKTPOXMMUYECKYIO KOPPO3ULO.
Heé
OemoHcTpauun. Konnekuya «XMMUYECKUE WCTOYHMKMU
Unntocmpuposams npumepamm NoHATUA «KOppo3ua»,
TOKa». Pe3ynbTaTbl AAUTENLHOrO 3KCNEpUMMeEHTa Mo
«XMMMYECKaa KOPPO3nA», «INEKTPOXMMUYECKAA KOPpo3ua».
MN3YYEHMIO KOPPO3UM CTaNbHbIX U34Ee/MA B 3aBUCMMOCTU
OT YC/I0BUI NPOLLECCOB Xapakmepuzosames cnocobbl 3aLMTbl META/INIOB OT KOPPO3UM
54—55 MeTannbl B npupoae. MeTannbl B npupose. MoHAaTHe o meTannyprum. YépHaa | Knaccuguyuposams dopmbl NPUPOAHbIX coeANHEHUN
MoHAaTHe o M UBETHaa  MeTannyprua. MupomeTannyprua, | meTannos.
MeTannyprum rTMOPOMETANNYPruA, 3NeKTpomeTanayprua. [domeHHbIN

npouecc. MNepepaboTka YyryHa B CTajb. INEKTPOAU3

XapaKmepusoeamb 06u.|,v|e cnocob6bl nonyyeHnAa MeTannos:

NUpPo-, TMAPO- U 3NEKTPOMETATYPIUtO.
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pacnnasos.
AemoHcTpauyun. BocctaHoBneHMe meau U3 OKcmaa
meau(ll) Bomopoaom. BuaeodparmeHTbl U cnaiabl

«MponsBoacTBO YyryHa U cTtanu». BugeodparmeHTtbl K

cnangpbl «U3penuns u3 yyryHa " cTanun».
BuaeodpparmeHTbl 7 cnanabl «MponssoacTeo
ANOMUHUAR

HOHermU3UpOBGmb cnocob6bl nonyvyeHuA METannos

npumepammn N ypaBHEHUNAMU peaKu,Mﬁ C CoCTtaBneHunem

3/IeKTPOHHOro banaHca.

Onucbieames  AOMEHHbBIN  NPOLECC U 3EKTPOAMTUYECKOE

nony4yeHne MeTananos.

Paznu4ame YEpHble U LBETHbIE METalbl, YYTyH M CTab

56 O606wWeHne 3HaHUM N0 | YPOK-yNpaxKHEHME C UCNOAb30BAHNE CaMOCTOATE/IbHOW Mposodumb OLEHKY COOCTBEHHbIX AOCTUMKEHUA B YCBOEHWUM
Teme «MeTannbi» paboTbl MO BbINONHEHWUIO MPOBEPOYHbIX TECTOB, 3343aHUIA | TEMBI.
N yNparKHeHUn

Koppekmuposamb cBOW 3HAHUA B COOTBETCTBMM C MJIAHUPYEMbIM
pe3ynbTaToMm.
Moayyams  XMMWUYeECKylo  MHPOpMaLUMM U3 pas/INYHbIX
WCTOYHMKOB.
Mpedcmasaams wHobopmaunio no Teme «MeTannbl» B BUAE
Tabnuu, cxem, OMOPHOrO KOHCMEKTa, B TOM uucne cC
npumeHeHnem cpeacts UKT

57 KoHmponeHaa pabom 3 no Teme «MeTtannbi»
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Xumua n okpyKawouwan cpeaa (2 u)

58 XvMnyeckuit coctas CtpoeHne 3eman: A4PO, MaHTMA, 3eMHas Kopa, | MHmezpuposame ceefeHma no Gusnyeckoi reorpadmm B 3HaHUA
nnaHeTbl 3emns nutochepa, ruapocdhepa, atmocdepa. XMMMYECKMI | O XMMMUYECKOM OpraHM3auum niaaHeTbl.
coctas 3emnu. [opHble nopoabl. MuHepanbl. Pyapl.
Xapakmepu3zoeame  XMMMYECKMU  COCTaB  reosiormyeckux
MNonesHble nckonaemeole.
o6onoyek 3emnu.
JemoHcTpauun. BupoeodparmeHTol " cnanapl
Pa3zauyame mUHepanbl U ropHble Nopoabl
«CTpoeHrMe 3emim ©N  e€ XMMUYECKUA  COCTaB».
Konnekuua muHepanoB m ropHeix nopoa. Konnekuyua
«Pyabl meTannos».
NabopartopHblit onbIT. 45. 3yyeHune rpaHuTa
59 OxpaHa oKpy:KatoLei NCTOYHUKM XMMUYECKOro 3arpA3HEeHMA OKpYrKalowWeh | Xapakmepu3o08amb  WUCTOYHUKM  XMMMUYECKOTO  3arpA3HeHuA

cpeabl OT XMMUYECKOTo

3arpAsHeHus

cpeabl. rnobanbHble 3Ko/0rnyeckue I'IpO6J'I€MbIZ

HapylleHue 6MOreoXMMmnIYecKmx KpyroBopoToB

XUMUYECKUX 3/1eMEHTOB, notennaeHue KNnmaTta,

KUCNOTHbIE O30HOBbIE

aoxan v ap. AbIpbl.
MexayHapogHoe COTpyAaHWYecTBO B 061acTU OXpaHbl
OKpy)Kalowen cpedbl OT XMMWYECKOTO 3arpAsHeHus.

«3enéHaa xmmma».

DOemoHcTpauuu. BuaeodpparmeHTsl n cnanapl

OKpYy:Katowen cpeasbl.

Onuceisame rnobanbHble 3KoA0rNYECcKue I'IpO6I'IeMbI, CBA3aHHbIE

C XUMUNYECKNM 3alrpA3HEHNEM.

I'Ipednaeamb nytm MUHUMU3aALUUU BO3AEV1CTBMH XMMun4yeckoro

3arpsAisHEHUs Ha OKPYKaloLyo cpesay.

Mpusodume nNpuUMepbl MEXAYHAPOLHOTO COTPyAHMYecTBa B

obnactu OXpaHbl Opr>K3I-OLLI,EI7I OT XUMUYECKOTO

cpeabl
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«lnobanbHble aKoNOrMYecKme I'IpO6I'I€MbI yesioseyecrtBa»

3arpAsHeHus

0606LeHMne 3HaHU N0 XMMUU 32 KYPC OCHOBHOM LUKOJbI.

MoarotoBKa K OCHOBHOMY rocyAapcTBEHHOMY 3K3ameHy (O3) (7 u)

60

BewecTBa

CTpOEHME aTOMa XMMUNYECKOro azIeMeHTa B COOTBETCTBUUN
C NOJI0KEHMEM 3TOro 3J/1eMeHTa B nepmop,mqecr(oﬁ

cncreme.

CtpoeHue BELLEeCTBa: XMMUYECKas cBA3b n
KpUCTanimMyeckne pelwéTkn. 3aBUCMMOCTb  CBOMCTB
06pa3oBaHHbIX  3/eMeHTaMW  MPOCTbIX  BELLECTB
(metannos, HemeTannos, 6naropodHblx rasos) OT

NOJI0XKEeHUA 3/1eMEHTOB B FIGpMOLI,VI‘-IGCKOﬁ cucrteme.

Knaccuopmrkauma HeopraHUYecKmnx BELLECTB.
MpeacTasuTenu Pa3HbIX KNACCOB HEOPraHWYecKUx

BellecTs

Mpedcmasaame nHpopmaumto no Teme «lepruoanyecKunin 3aKoH
M nepuogmyeckas cuctema . N. MeHaeneesa B cBeTe Teopuu
CTPOEHUA atoma» B Buae Tabaul, cXem, ONOPHOro KOHCMEKTa, B

TOM uYncne ¢ NpumeHeHnem cpeacts UKT.
BbinoaHAMb TeCToBble 3a4aHWA Mo Teme.

lMpedcmasnsame uHbopmauuio No Teme «Buabl XMmMUecKoi
CBASN UM TUMbl KPUCTANIMYECKUX peléTok. B3ammocsaAsb
CTPOEHMA N CBOMCTB BELLECTB» B BUAE TabauL, cXxem, ONopHOro

KOHCMNEKTa, B TOM uuncie ¢ npumeHeHnem cpeacts NKT
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Xumunyeckue peakumm

|_|pl43HaKM N yCcnosua NpoTekaHMA XMMN4YeCKnX peaKu,Mﬁ.

Tunonorma  XMMUYECKNX peaKu,Mﬁ no pasindHbIm

OCHOBaHMAM. Peakunmn MOHHOIo obmeHa.

OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakumnun

Mpedcmasaame wHopmaumto no Teme «Knaccudmraumn

XUMUNYECKUX peaKLl,Mﬁ no pas/itdHbiM NpPU3HAKam» B BuAae
Ta6ﬂMLl,, cXem, ONnOpHOro KOHCNEeKTa, B

TOM 4yucne cC

npumeHeHnem cpeacts UKT.

BbinosnHAamMes TecToBble 3a4aHMA NO Teme.

XapaKmepu3oeamb OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE

peakunun, okucamTenb 1 BOCCTaHOBUTE b,

Omauyame OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakuun OT

peaKkumit obmeHa.

3anuceieame YPaBHEHNA  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX

peaKkumit C NOMOLLLbIO MeToAa 3/1eKTPOHHOro H6anaHca

62—63

OcHoBbI

HeOpFaHMHECKOVI XUMUA

XUMMUUYecKMe CBOMCTBA MPOCTbIX BELLECTB. XapaKTepHble

XMMUYECKME CBOMCTBA CONEOOPasyoWMX OKCUAOB,

rMOPOKCMAOB  (OCHOBaHWIA,  KMCNOPOACOAEPMHKALLMX

KMCNOT N ampOoTEPHbIX TMAPOKCUAOB), coneit

Xapakmepuzosame obuwime, 0COBEHHble U WHAMBWAYANbHbIE

CBOWMCTBA KWUC/IOT, OCHOBaHMMW W CcoNeil B CBETE Teopuu

3!'IeKTpO}'IMTMLIECKOI‘;1 anccounaunmn.

Ap2ymeHmupog8ams BO3MOMXKHOCTb MNPOTEKaHUA XMMUYECKUX

peaKkumii B pacTBOpPax 3/1eKTPOIUTaX UCXOAA U3 YCIOBUMA.

KﬂGCCUdJUL{UpOBGmb HeopraHn4YeCkne BelecTtBa No COCTaBy U

CBOWCTBaM.
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Mpusodume NpuMmepbl NPeacTaBUTENEeN KOHKPETHbIX KNaccoB U

rpynn HeopraHMYeCcKUX BeLLECTB

64 MosTOpEHME 1 TecTMpoBaHWe, pelleHWe 33434 UM BbINOJHEHWE | BbINosHAMb TECTbI U YNPaXKHEHUS, pewams 3a43a4u nNo Teme.
0606weHne no Teme. ynpaxHeHul no teme
Mposodumb OLEHKY COBOCTBEHHbIX AOCTUMKEHUIA B YCBOEHWUU
MoarotoBKa K
TEeMbl.
KOHTPONbHOM paboTe
Koppekmuposamb cBOW 3HAHWUA B COOTBETCTBUM C MIAHNUPYEMbIM
pe3ynbTaTom
65 KoHmponeHaa paboma 4 (MTorosas No Kypcy OCHOBHOW LUKO/bI)
66 AHanuns KoHTpobHOM paboTsbl. MNoaBeaeHne UTOroB roaa
67-68 | OxpaHa oKpy:KaloLwen cpeabl
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