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I. IOSACHUTEJIbHAS 3AITUCKA

Pabouas mporpamMma OCHOBHOTO o0miero oOpa3oBaHUSI MO XHMHH COCTaBJCHA Ha
ocHoBe DenepambHOrO TrOCYIAapCTBEHHOrO0 00pa30BaTENIbHOTO CTaHJAapTa OCHOBHOTO OOIIEro
oOpa3oBaHUs, YTBEPXKACHHOTO NpHKa3oM MuHUCTepCcTBa 00pa3oBaHUS W Hayku Poccuiickoi
@enepauun ot 17 nexabpst 2010 r. Ne 1897 (B pemakuum npuka3zoB MunoOpnayku Poccum ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) u aBTOpcKoit padoueii mporpammel O.C. ['abpuensina, C.
A. CnankoBa, onyOnukoBaHHOW B cOopHuke «Xumus. IlpumepHsle pabOoune MPOrpaMMBI.
[Mpenmernas nmuams yueOnukoB O. C. TaGpuwensiaa, WM. I'. Ocrpoymona, C. A. CnaakoBa. 8—9
KJIacCchl: ydeOHoe mocobue ausi obmieoOpazoBatenbHbix opranusanuii / O. C. Tabpuensn, C. A.
CnamkoB — M.: Ilpocemenue, 2020». a Takke Ha OCHOBe (QenepanbHON paboyeil MporpaMmbl
BOCIIMTAaHUS W C Y4€TOM KOHLENIMM TMpernojaBaHuss y4deOHOro mpenmera «XWUMHS» B
o0pasoBaTeNbHBIX opranu3anusax Poccutickoii deaepanuu.

[Iporpamma mo XuMuM [Ma€T TpPEACTAaBICHHE O IeNsAX, oOmed crparermd oOy4eHus,
BOCIIMTAHUS W DPa3BUTUS OOYYAIOMUXCS CpEACTBaMH Y4eOHOTO TpEIMeTa, YCTaHABJIMBAET
o0s3aTeNbHOE TPEIMETHOE COJEp)KaHUe, MpelyCMaTpUBAeT paclpeiesieHue €ero Mo KiaccaM M
CTPYKTYpUpPOBaHHUE IO pa3jielaM M TeMaM MpOTPaMMBI 10 XMMHUH, OTIPEACIsieT KOJNYECTBEHHBIE U
Ka4eCTBEHHBIE XApPaKTEPUCTHKH COJIEPKAHHS, PEKOMEHIYEMYI0 TIOCIEIOBATEIbHOCTh H3yYCHHUS
XAMUU C Y4E€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBsI3€H, JIOTHMKH Y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH O00yJaromuxcs, OmpenensieT BO3MOKHOCTH TpenMeTa JUIs peau3aliin
TpeOOBaHMH K pe3yJabTaTaM OCBOSHHSI OCHOBHOW 00pa30oBaTEeILHOM MPOrpaMMBbl HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, a TakXke TpeOOBaHUN K pe3yiabTaTaM OOYy4YeHHs XUMHUU Ha YpOBHE Leiel
W3yUYeHHs TIPEJIMETa U OCHOBHBIX BHJIOB y4€OHO-TTO3HABATEIHHOMN AEATEIHHOCTH 00yJaromerocs mo
OCBOEHHIO y4E€OHOTO CO/IepP KaHMUSL.

3HaHWE XUMHUHU CIYXHUT OCHOBOH JUIsi (DOPMHUPOBAHUS MHUPOBO33PEHUS 0OydaloLIerocs, €ro
MIpe/ICTaBJICHU O MaTepuaIbHOM EIWHCTBE MHpA, BAXKHYIO POJIb UTparoT (popMHpyeMble XUMHEH
MIPE/ICTaBJICHHUS] O B3aHMMOIIPEBPALEHUSX IHEPIMU U 00 HBOJIOLMU BEIIECTB B NMPUPOIE, O MyTIX
pelieHus ra00anbHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOMH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEHM JJIsi caMOpPa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei u QyHKIHMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (popMHpOBaHHE MBIILJICHUS M TBOPUYECKUX CIIOCOOHOCTEH 0O0ydarommxcs,
HABBIKOB X CAMOCTOSITENIbHOM Yy4eOHOU AeATeIbHOCTH, SIKCIIEPUMEHTAIbHBIX M HCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIILICHUS, 3aKIaIbIBA€T OCHOBBI 1I€JIOCTHOTO B3IUISNIA
Ha €IMHCTBO MIPUPOIbI u YeloBeKa, SIBJISIETCS OTBETCTBEHHBIM ATAoM
B (hopMHpOBaHNM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOIINXCS;

crocoOcTByeT POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHUE 00YJarOIIUXCS.

JlanHple HampaBlieHHST B OOyYeHUU XHMHUU OOECHEeUMBAIOTCS CHEHU(PHUKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IMEeJarormyeckyd aJanTHUPOBAaHHBIM OTpakKeHHEeM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO o0O0mIero o0Opa3oBaHUsS OPHUEHTHPOBAH HAa OCBOCHHE
00Oy4aroIMMHUCS CUCTEMbI MEPBOHAYAIbHBIX MOHSATUNH XUMHHM, OCHOB HEOPraHMYECKOW XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa coaep)kaHUs HpOTrpaMMbl MO0 XUMHHM C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOIO
nosxonaa k e€ u3ydeHuto. CopepikaHue CKJIAAbIBACTCS U3 CUCTEMbI OHATHI O XMMUYECKOM 3JIEMEHTE
U BEIIECTBE M CHCTEMbl MOHATUH O XMMHUYecKoM peakuumu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHu30BaHbl 10 TMPHUHLUIY TMOCIEI0BATEIbHOTO pa3BUTHS 3HAHMH HA OCHOBE TEOPETHUECKUX
MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;



— Ilepuonnueckoro 3axkoHa /[[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHU;

— YYEHHs O CTPOCHUHU aToMa U XUMUUYECKOU CBSI3U;

— TPeCTaBIICHUHA 00 AEKTPOIUTUIECKOMN TUCCOIMAIIUH BEIIECTB B PACTBOpAX.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKHU [OJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BMBAIOTCS NOCJIEAO0BATEIIbHO OT OJHOIO YPOBHS K JPYromy, BBIIOJIHSS
GyHKIMM OOBSCHEHHSI W TNPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHHEe TPOrpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTABJISIOIIEH HAyyHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHUPOMBI,
[IEHHOCTHOTO OTHOIICHHS K HAy4YHOMY 3HAHUI0O M METOJaM IO3HaHMsS B Hayke. M3ydeHue xumuu
MPOUCXOJUT C MPHUBJICUEHUEM 3HAHUN M3 paHee M3YyUYEHHBIX YYEOHBIX MpenMeToB: «OKpyKaronui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipy u3ydeHUM XUMUU MPOUCXOAUT (GOPMHPOBAHME 3HAHUN OCHOB XMMUUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO0 W3
KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3a/lada y4eOHOIo IpeaMeTa COCTOUT B (POPMHUPOBAHUHN CUCTEMBI
XUMUYECKUX 3HAHUW — BaXXKHEUINUX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX IOJIOKCHHM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHNN K HAayYHBIM
METOJIaM TO3HAaHMSI TIPU M3YyYEHUU BEIIECTB U XUMHUYECKUX PEaKIUi, B GOPMHUPOBAHUM U PA3SBUTUHU
MO3HABATENIBHBIX yYMEHHWM W WX TPUMEHCHHH B  y4eOHO-TIO3HABATEIbHOW W  y4eOHO-
HCCIIEIOBATENIbCKON JeSITEIbHOCTH, OCBOEHUU MpaBui 0€30MacHOro oOpallleHus C BEIIeCTBAMH B
MOBCEAHEBHOM KU3HU.

[Ipn wW3ydyeHMH XUMHUU Ha YpPOBHE OCHOBHOTO OO0IIero o0Opa3oBaHHs BaXHOE 3HAUEHUE
MPUOOPEH TaKUe 1, KakK:

— ¢hopMUpOBaHHE HHTEIJIEKTYAIbHO DPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO pElIeHUl, COoCOOHOM aganTupoBaThes K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HalpaBJIEHHOCTh OOy4YeHWs Ha CHCTEMaTWdeckoe TmpuoOlIeHne oOydJalmuxcs K
CaMOCTOSITENIbHOM TMO3HABATEIbHON JAEATEIbHOCTH, HayYHBIM METOJaM IO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

—o0ecrieueHUue YCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETeHHI0 OOY4YaIOUIMMUCS — OIbITa
pa3HooOpa3HOM JeSTENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KITIOUEBBIX
KOMIIETEHI[HI1), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JIUNYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmiel (QyHKIMOHAIBHON M €CTECTBEHHO-HAy4YHOIl TpaMOTHOCTU, B TOM
quclie YMEHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPYKAIOLIEr0 MHUpA, UCIOJIb3YS 3HAHHS U OIIBIT,
MOJIy4Y€HHBIE TPU U3YUYEHUU XUMHH, IPUMEHATH UX MPU PEeUICHUH MpoOIeM B MOBCEIHEBHOM KU3HU U
TPYIOBOU JEATENBHOCTH;

— ¢dopMupoBaHue y oOydaroUuxcs T'yMaHHCTUYECKHX OTHOIICHH, MOHMMAaHUs IEHHOCTH
XMUMHYECKUX 3HAHUH JJIs1 BRIPAOOTKH SKOJIOTHUECKH 11e1eco000pa3Horo MoBeAeHUs B ObITY U TPYIOBOMA
NEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbs U OKPYKAIOIIEH MPUPOJTHON CPEMbL;

— pa3BUTHE MOTHUBAIMU K O0Y4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHsI OOIIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpodums u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yIeHHUS.

OO0mee 9uCIO YacoB, OTBEACHHBIX IS M3Yy4EHUS XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocrapnsier 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Henmenwoo), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).

[Ipu peanuzaruu padoyeil mporpaMMBbl HCIIOIB3YIOTCS MEeIarOTHYECKHE TEXHOJIOTHH:
MPOOIEeMHO-IUaIOTH4YeCcKast, KPUTUYECKOTO MBIIUIEHUS, TPOEKTHOM JeATeIbHOCTH, HH(POPMAIMOHHO-
KOMMYHUKAI[MOHHAs, KEUC-TEXHOJIOTHsI, TEXHOJIOIMSI MUHHU HUCCIEIOBAHUS, MPOAYKTUBHOTO YTEHMS,
TEXHOJIOTHH OI[EHUBAHUS 00pa30BaTEIbHBIX TOCTHKEHUI.



OcHoBHOI (opMmoii opranmzanuu y4eOHOTO TMpolecca SBISIETCS KIACCHO-YpOYHAs
CUCTEeMa C WCIOJIb30BAaHUEM WHIWBUIYATbHBIX, TPYNIOBBIX, NapHBIX, (POHTAIBHBIX  (GOpM
OpraHu3aluy y4eOHOTO MpolLecca.

basucHeli yueOHBIH MIaH OTBOJUT HA M3Yy4EHHE MpeaMeTa XuMHuH B 8-9 kiaccax mo 2 yaca B
Heznemnto. [Ipumepnas nporpamma paccuntana Ha 140 yueOHbIX yacoB. [Ipu 3TOM B Hell IpeaycMOTpeH
pe3epB cBoOOHOTO BpeMmeHH B pazmepe 10% ot obmiero oObeMa 4acoB i peaii3aiii aBTOPCKUX
MOJIXOZ0B, WCIOJB30BAaHUS PAa3HOOOPa3HBIX (opM opraHM3anmuu y4eOHOTO MpOIecca, BHEIPEHUS
COBPEMEHHBIX MEeJaroTHYeCKUX TEXHOJOTHH.

Asropckas nporpamma O. C. INabpuensna, C. A. CnankoBa paccuntaHa Ha 140 yacoB ans
00513aTEIIEHOTO N3yYeHHsI YUeOHOTO TpeMeTa U3 pacdyéra 2 yueOHBIX Jaca B HEIEIIIO.

Hacrosimas nporpamma ¢ 8—9 kraccax paccuntana Ha 2 4aca B Henenro B oOwbeme 136
y4eOHBIX YacoB 3a CUET COKpamieHHs 4 4acoB PEe3epPBHOTO BPEMEHH W3 ABTOPCKOW MPOTPAMMBL.
W3yueHne 3TOro Kypca JaeT BO3MOYKHOCTH BBIITYCKHHKY OCHOBHOW MIKOJBI ycrenrHo caate OI'D mo
XUMUH KaK TIPeIMETa 1Mo BHIOODY.

Pabowas mporpamMma OpHEHTHpOBaHAa Ha HCIIOJIB30BAaHHE YYe€OHMKOB BKIIOYCHHBIX B
(benepanbHBIN EpeYeHb YUeOHNKOB, PEKOMEHIYEMbIX K MCIIOJIb30BaHHUIO TIPY PeaTH3allii HMEIOIHX
TOCYJapCTBEHHYIO aKKpEIMTAIMI0 00pa30BaTEIbHBIX IMPOrPaMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO
ob1ero, cpeaHero odmiero 0opa3oBaHus, yTBEPKACHHOTO TTPUKa3aMu:

- Munnpocsemenus Poccun ot 2 aBrycra 2022 r. Ne 653 «O6 yrBepkaeHnu ¢eaepajbHOro nepedHs
AIIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, JAOMYIIEHHBIX K WCIOJIB30BAHUIO TP peaTH3aliin
UMEIOIINAX TOCYNAPCTBEHHYIO aKKPEAUTAIMIO 00pa3oBaTeIbHBIX MPOTPAaMM HAYalbHOTO OOIIETo,
OCHOBHOTO OOIIIETO, CPETHETO OOIIEro 0Opa3oBaHUS.

- MunuctepcrBa npocsenieHus Poccutickorn @enepanun ot 06 centsaops 2022 roma Ne 804 «O6
YTBEPKICHUM TEpeuHsl CpeAcTB OOy4eHUS W BOCHUTAHHS, COOTBETCTBYIOIIMX COBPEMEHHBIM
YCJIOBUSIM OOY4YEeHUs, HEOOXOUMBIX MPU OCHAIICHUH 00Ie00pa30BaTeIbHBIX OPTaHU3aIlui B IIEISIX
peanu3alui  MEpPOINPHUSATHH TOCYAAPCTBEHHOW TPOrpaMMbl POCCHHCKON (Qemepanuu  «pa3BUTHE
00pazoBaHUs», HAMPABICHHBIX HAa COJEHCTBHE CO3JaHHIO (CO37MaHWE) B CyOBEKTaX POCCHHCKOMN
denepani  HOBBIX  (JOTIOJIHUTEIBHBIX) MeECT B  0O0mEe00pa3oBaTEeNbHBIX  OpraHU3aIMSIX,
MOJIEPHHU3AIIMI0 MH(PPACTPYKTyphl 00mero oOpa3oBaHUs, MIKOJbHBIX CHCTEM O0O0pa3oBaHUs,
KputepueB  ero  ¢opmupoBaHus M TpeOoBaHMII K  (DYHKIIMOHATBHOMY  OCHAIICHHIO
o0mreo0pa3oBaTenbHbIX OpraHU3alfii, a TaKKe OIpelelIeHUH HOpMaTHBAa CTOMMOCTH OCHAIICHHS
OJIHOTO MecTa 00y4aroLerocs yka3aHHbIMU CpeICTBaMU OOYyYEHUS M BOCIIUTAHUSY;

- MunucrepctBa npocsenienust Poccuiickoit ®@enepanuu ot 21 centsaops 2022 roma Ne 858 «O6
yTBEpKIACHUH (hefiepaibHOro NepeyHsl y4eOHUKOB, JOMYIEHHBIX K UCIOJIb30BAHUIO MPU pealln3aluu
HMMEIOIUX TOCYAapCTBEHHYIO AaKKPEAWUTALMI0 00pa3oBaTelIbHBIX MPOTrpaMM HAyalbHOTO OOIIEro,
OCHOBHOTO 00IIero, cpeaHero oOmiero o00pa3oBaHUS OpraHU3alUsSMHU, OCYIIECTBISIOIUMU
00pa3oBaTeNbHYIO AEATEIBHOCTh U YCTAHOBJICHHS MPEACTHLHOTO CPOKA UCTIOIB30BAHUS UCKIIFOUECHHBIX

YUEOHUKOBY:

1. Iabpuensu O. C. Xumusa. 8 xiacc : yueb. ans obuieoOpazosar. opranuzamuii / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2021;

2. Iabpuensu O. C. Xumusa. 9 xiacc : yueb. ans obuieoOpazosar. opranuzanuii / O. C.

I"abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsemenue, 2021.

KoHTpons 00pa3oBaTeNbHBIX pe3yldbTaTOB IPEIyCMaTPUBACT MPOBEAECHUE BXOIHBIX,
TEMaTHYECKHX, pYOSKHBIX U UTOTOBBIX KOHTPOJBHBIX pabOT M MPAaKTUYECKUX paboT. s Tekymiero
KOHTPOJISl C YI€TOM OCOOCHHOCTEH Kilacca INIAHUPYIOTCS TEKYIIHE CaMOCTOSITEIbHbBIE U TPOBEPOYHBIE
paloThI B paMKax KakJoW TeMbl B BUJE (parMeHTa ypoKa, a Takke YCTHBIH ompoc (cobeceioBaHuUE),
JMCKYCCHS, BBINOJIHEHUE Ja0OpaTOPHBIX OIBITOB, CAaMOCTOATENbHas paboTa oOyyaromuxcs ¢
Pa3NUYHBIMU UCTOYHMKAMHM XHMUYECKOH MH(POPMAIUH, MOJIrOTOBKA WH(OPMAIIMOHHOTO MPOJIYKTa U
€ro Ipe3eHTaLuS.



I[JISI IMPOBCACHUA TCKYILICTO U HTOIOBOr'0 KOHTPOJIA: KOHTPOJIBHBIX, ITPOBCPOYHBIX M
CaMOCTOSITENIBHBIX pab0OT MO OCHOBHBIM TeMaM Kypca HCIIOJIB3YIOTCS CIEIYIOLIUEe METOANYECKHE
nocoous:

1. I'a6puensn O. C. Xumus. Metoauueckoe nocobue aias 8 kiacca: yuyebHoe mocobue
s obreoopaszoBarenpHbIX opranm3anmii / O. C. [abpuensa, 1. B. Akcénosa, U. I'. OctpoymoB. —
M.: IlpocBemenue, 2019.

2. lNabpuensu O. C. Xumusa. COOpHUK 3a/1a4 ¥ yIpakKHEHHUH. § Kiacc: yueOHoe mocodue
s oOmeoOpa3oBatenbHbIX opranm3anuii / O. C. Tabpumensa, W. B. Tpurybwak. — M.:
[Ipocsemienue, 2019.

3. I'a6bpuensn O. C. Xumusi. Meronudeckoe mocodue g 9 kinacca: yueOHoe mocobue
it 001eoopazoBaTenbHbIX opranmzaiuii / O. C. 'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019.

4, labpuensu O. C. Xumusa. COOpHHK 3a/1a4 U yIIpaKHEHHH. 9 Kiacc: yueOHoe mocodue
st obmeobpazoBarenbubix  opranuzanuii / O. C. Tlabpuensn, M. B. Tpurybuak. — M.:
[Ipocemienue, 2019.

B pabouyro npoepammy éHecenvl credyrowue usMeHeHus.:
Pacnpenenenne 4acoB Mo TeMaM COCTaBJICHO C HE3HAYMTEIbHBIMA M3MEHEHUSMH aBTOPCKON
MIPOTPaMMEI C UCTIOIH30BAHUEM PE3EPBHOTO BPEMEHH.
®opMynTupoBKa Ha3BaHUH pa3eoB U TEM COOTBETCTBYET aBTOPCKOM MporpaMmMe 8 KItacc:

1. PesepBHBIe 4 vaca mucnonb3yeTcs sl 0000IICHNUS W CHCTEMATH3allMi  MaTephalia 3a
Kypc 8 kiacca.

2. [IpakTnyeckux paboT 3arIaHUPOBAHO 6, MHCTPYKIIMOHHBIE KapThl MO BBITOJIHEHUIO
paboT pa3MeIIeHbl B yueOHUKE.

3. KoHTponbHBIX pabOoT 3alIaHUPOBAHO 4 MO CIAEAYIOIINM TEMaM:

- «HavyanpHbIEe IOHSATHS U 3aKOHBI XHMHUM,

- «Baxnenmme mpeAcTaBUTEN HEOPraHMYECKUX BemiecTB. KoandecTBEHHBIE OTHOIICHUS B
XUMUN,

- «OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCAUHEHUI,

- «llepuomnueckuit 3akoH u Ilepromuueckas cucrema XuMUYecKuX oanemeHtoB [.M.
MenneneeBa u crpoeHue aroma» u «CrpoeHue BemecTBa. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC
peaKIum».

9 kJjacc

PesepBubie 2 wyaca pgoGaBieHbl B Temy «Hemeramnwsl» uisi WM3Y4eHHS  OPraHUYECKUX
COEIUHEHU.

[IpakTnueckux paboT 3ariaHupoBaHo 7. VWHCTPYKIIMOHHBIE KapThl IO BBIMNOJHEHHUIO
MPAKTUYECKUX paboT  pa3MelieHbl B y4eOHHMKE B KaXIOW TIJaBe MOCIEAOBATEIbHO COIJIACHO
n3y4aeMbIM TeMaM. KOHTpOJBHBIX paboT 3alIaHUPOBAHO 4 MOCIEAYIOIINM TEMaM:

- «XUMHUYECKHE PEAKIIMU B paCTBOPaX JIEKTPOJIUTOBY,

- «HeMeTaiiel M UX COSTMHECHUS,

- «MeTaniby,

- «MToroBas mo Kypcy OCHOBHOM IIKOJBD».

Pacripenenenne 4acoB aBTOPCKOM MPOrpaMMbl U paboueil MporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus 8-9 knacc 6a30BbIi YpOBEHb MIPUBEACHO B TAOIHIIE:

8 kaace
KonnuecTBo yacos
Tema 1o aBTOpCKOM [To paGoueit | [IpakTHyeckux,
porpamme mporpamme KOHTPOJIBHBIX
O. C. I'abpuensHa, pabot

C. A. Cnagkosa




[lepBoHauanbHbIE XUMUYECKUE TTOHATUS 20 20 gg ) 11 2
Baxueiine MPEACTABUTENH I1.P. 3,4,5
HEOPraHMYeCKUX BEILIECTB. 18 18 K.P.2
KonnuecTBeHHBIE OTHOIIECHHS B XUMUHK
OcCHOBHBIE ~ KJIacChl ~ HEOPraHUYECKUX IL.P. 6
. 10 10
COeIMHCHUI K.P.3
[Iepnoanueckuit 3akoH u llepuoauyeckas
cUCTeMa XUMHU4YecKuX dymemeHtoB [ . 8 8
MeHnieneeBa ¥ CTPOCHHE aTOMA.
Xumuyeckasi  CBS3b. OKHCIUTENTHHO- 8 8 K.p. 4
BOCCTaHOBHTEJIHLHBIC PEAKIIHH
O06o06mmeHue u CHCTEMAaTU3aIlHs 0 4
Marepuaia 3a Kypc 8 kimacca
Peseps 6 0
Hroro ILP 6
70 68 KP 4
9 kJacc
KonudecTBo 4acoB
Tema Ilo ITo [TpakTnue
aBTOPCKOM paboueii CKHX,
nmporpamme nporpaMmMme | KOHTPOJIBHBIX
0. C. pabot
["abpuensna,
C. A.
Cnankosa
[ToBTOpeHne m 0000IICHUE CBENECHUN IO 5
Kypcy 8 kiacca. XMMUYECKUE PEaKIuu 5
XHUMHYECKUE PEAKIIMH B paCTBOPax 10 10 ILP. Nel K.P. Nel
HemeTtamnel 1 X coeTMHEHUS 25 ILP.Ne2,3,4,5
25+2 K.P. Ne2
II.P Ne 6,7
Merasuisl ¥ UX COETUHEHUS 17 17 K.P. Ne 3
XUMUS U OKpYy>Karolias cpeaa 2 2
OO6o0meHre 3HaHUN MO XUMHUU 32 KypC K.P.Ne4
OCHOBHOH IIKOJIBL. Iloaroroska K v 7
OCHOBHOMY
rocyJIapcTBeHHOMY 3k3ameny (OI'9)
Peseps 4 0
Htoro I1.P. No7
70 68 K.P. Ne4

B teuyeHue ocBoeHMs OOydalOIIMMHCS XUMHHM Ha 0a30BOM YpPOBHE BO3MOXHBI U3MEHEHHUS
o0beMa KOJIMYECTBA YAacCOB HA M3Y4YE€HHE TEM IPOrpaMMbl, B CBSI3M C COBIAJCHHEM YPOKOB
pacnucanusi ¢ Ipa3THUYHBIMU JIHSAMH, CPOKaMHU NPOBEACHUS KAaHUKYJI M JPYTUMH OCOOCHHOCTSIMHU
(yHKIMOHMPOBAHUS 00pa30BaTEIbHON OpraHU3alMy yUp ek ICHHS.




I1. IVTAHUPYEMBIE PE3YJIbTATbBI OB YYEHUA
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE —pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO  OOLIEro  0Opa3oBaHMUsI
AJOCTUT'AaKOTCA B XOJ€ O6y‘~IeHI/I$I XUMHUHN B C€IUHCTBC yqe6H0ﬁ A BOCHHTATEILHOU ACATCIIBHOCTU B
COOTBETCTBUM C TPAAWULIMOHHBIMHA pOCCHﬁCKI/IMH COOMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBCHHBLIMU
HCHHOCTAMM, MNPUHATBIMH B 06HI€CTB€ npaBuWjiaMM W HOPpMaMM IOBCACHUSA U CHOCO6CTBYIOT
MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS ¥ COLMATTU3AIMU O0YJarOIUXCSl.

JIngHocTHEBIE pPE3YIbTAaThl OTpaAXarOT TOTOBHOCTH O6y‘~IaIOHII/IXC${ PYKOBOACTBOBATHCA
CHUCTEMOU MO3UTUBHELIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIMPCHUC OIIbITa ACATCIBHOCTU HA eé OCHOBCE,
B TOM YHCJIC B HaCTH:

1) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIECHHSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HacJI€eAu, IIOHMMaHUA 3HAYCHU XUMHAYECKOU HAayKM B JXH3HU COBPEMCHHOIO O6I]_[eCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HWHGpOpMAIMEH O TEePEeIOBBIX IOCTHKCHUSX M OTKPBITHUSIX
MHPOBOH U OTE€UYECTBEHHOUN XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U
o0111ecTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

NpPEACTABICHUS O COIUATbHBIX HOPMAax M MpaBHIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIGKTUBE, KOMMYHHUKATHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOW, YyueOHO-
HCCIICIOBATEIILCKON, TBOPYECKOW W APYTHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JESTEIBHOCTH TMPH BBINMOJHEHHH YYEOHBIX, IMO3HABATECIBHBIX 3a/ad, BBIIOJHECHUN
XAMHUYECKHX 3KCIEPUMEHTOB, CO3AaHUU YYEOHBIX IMPOCKTOB, CTPEMIICHHS K B3aMMOIMOHHUMAHUIO U
B3aMMOIIOMOIIH B TIPOLIECCE ITOM yueOHO# e TeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHHE U
MOCTYIKK CBOMX TOBAPHIICH C MO3WIIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C y4ETOM OCO3HAHHS
MOCJIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHUECKON PEaKIIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIONIME OCHOBY Ul TMOHMMAHHS CYIIHOCTH
HAYYHOW KApTHUHBI MHUpA, MPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS MPHPOJIbI,
B3aMMOCBS35X YEIOBEKa C MPUPOIHOM CPEIoii, O POJIM XMMHUH B MMO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIC MOTHBBI, HAIpABJICHHbIE HAa IMOJYYCHHE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOJMMbIe Ui OOBSICHEHHsS HAOJIOJACMbIX MPOIECCOB U  SBJCHHUH, [MO3HABATEILHOM,
UHPOPMAIIMOHHOW M YHUTATEIbCKOW KYIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSTEIBLHOU pabOThI C
y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, JAOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEHWIO M II03HAHHMIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, TPOEKTHONH M WCCIEOBATENbCKON JEATENFHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHsI OOYUCHUS B JabHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 370POBbIO, YCTAHOBKHU Ha
3JI0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCICACTBUN M HETPUATHE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS
aJIKOTOJIS, HAPKOTHUKOB, KypPEHHUs), HEOOXOIMMOCTH COONIONCHHS MpaBWII 0E30MacCHOCTH MpU
0OpalleHUH ¢ XHMHYECKUMU BELIECTBAMH B OBITY U peabHOM KHU3HHU;

5) Tpy/0BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTHUYECKOMY H3YyYCHHIO MpOo(eccHuil U TpyJda pa3iMyHOrO poja, YBaKEHHE K
TPYAY U pe3yibTaTaM TPYAOBOM JESATEIBHOCTH, B TOM YMCIE HAa OCHOBE NPUMEHEHHUS NPEAMETHBIX
3HAaHUH M0 XMMHHU, OCO3HAHHBIN BHIOOP MHAWBUIYATbHOW TPACKTOPHH MPOJOJDKEHHUS 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEN, YCHEITHON MPOPECCHOHANBHONU AESITEIIBHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCA B IPO(PECCHOHATBHOM Cpee;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKU 11e1eco00pa3HOe OTHOIIEHHWE K NPUPOJEe KaK HMCTOYHUKY XXKM3HHU Ha 3eMie,
OCHOBE €€ CyIIecCTBOBaHUS, TMOHMMAaHHWE IIEHHOCTH 3JI0pOBOTO M Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3NUYECKOMY M MCHXHYECKOMY 3[0POBBIO, OCO3HAHHUE
LIEHHOCTU COONIOICHUS MpaBWJl O€30IIaCHOrO MOBEJIEHUS NIpuU paboTe ¢ BEIIECTBAMM, a TAKXKE B
CUTYaIUAX, YTPOXKAIOUIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHMS, MOJIydaeMble NMPU U3Y4EeHUM XUMMHM, JJIS pEUIeHHs 3ajad,
CBS3aHHBIX C OKPYKArOUIEH MPUPOJHON CPEIOH, JUIsl MOBBILIEHUS YPOBHS 3KOJIOTMYECKON KYIbTYpHI,
OCO3HAHHUS TJI00AJIBHOTO XapakTepa 3KOJOTMUECKUX MpoOJieM U MyTed UX pelIeHUs MOCPEICTBOM
METO/IOB XUMHUH, 3KOJOTUYECKOTO MBIIIJICHHUS, YMEHHUSI PYKOBOJICTBOBAThCSI UM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMeTHBIX Pe3yIbTaTOB BBIIEISIIOT 3HAYUMbBIE 7151 OPMHUPOBAHUS MUPOBO33PEHUS
oOl1eHay4Hble MOHATHUS (3aKOH, TEOPHsl, IPUHIUII, TUIOTE3a, (aKT, CUCTEMA, TPOLIECC, IKCIEPUMEHT
U Jpyroe.), KOTOpbI€ UCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX MpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAaHUHN M3 3TUX MpPEeIMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHON HAyYHOW KapTHHE
MHpa, U YHUBEpCaJlbHbIe yueOHbIe AelcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHEIC),
KOTopble oOecneunBaroT (GOPMHUPOBAHHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO H
OCYILIECTBJICHUIO y4eOHOMN AESITEeIbHOCTH.

Ilo3HaBaTeIbHbIe YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

Ba3oBble JJornueckue neiicTBus:

YMEHHS UCIOJIb30BaTh MPUEMBI JJOTHUYECKOTO MBIIJIEHUS P OCBOCHUHU 3HAHUM: PaCKpbIBaTh
CMBICJT XUMHUYECKUX TOHATUH (BBIACTATh WX XapaKTEePHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3H C
JIPYTUMHU TIOHATHIMH), HCIOJIb30BaTh MOHATHS JUISI OOBSICHEHHUS OTICIBHBIX (DAKTOB W SIBJICHHMH,
BBIOMpAaTh OCHOBAHUS M KPUTEPUHU [UIS KIACCH(PUKAIMH XHUMHUYCCKUX BEIIECTB W XUMHUUYECKHX
peaKkiyii, yCTaHaBJIMBaTh MPUYMHHO-CICJICTBEHHBIEC CBSI3W MEXIy OOBEKTaMH HW3Y4YCHHS, CTPOHTH
JIOTUYECKUE pacCyKIeHHUs (MHAYKTUBHBIC, NEAyKTUBHBIC, [0 AaHAJIOTHH), JellaTh BBIBOABI U
3aKII0UCHMS,

yMEHHE TMPUMEHSATh B IMpoliecce MO3HAHHMS NOHATUA (MIpeIMETHbIE U MeTampeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHWMHUH, TNPeoOpa3oBbIBATH IMIUPOKO
MPUMEHSEMbIC B XMMHHU MOJCIbHBIC TPEJACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ JJICMEHTA),
xuMmuueckas GopMylia ¥ ypaBHEHHE XUMUYECKOW PEaKIMK — MPU PElIeHHH y4eOHO-TI03HaBaTEIbHBIX
3a/1a4, C Y4€TOM 3THUX MOJENIbHBIX NPEICTABICHUN BBISBIATh U XaPAKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKUA M3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIHil, BBISBIATH 00IINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBSI3W W NPOTUBOPEUYHMS B HU3Y4aeMbIX Hpolieccax M
SIBIICHUSX.

basoBble ncciaenoBareibCKue 1eCTBHSA.

YMEHUE UCIOIb30BATh MMOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, & TAK)KE B
KauyecTBE OCHOBBI Jsi (DOpMHpPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MpUOOpEeTEeHHEe OMbITa [0 IUIAHUPOBAHUIO, OPraHU3alMd W TPOBEACHUIO YYCHUUYECKUX
OKCIEPUMEHTOB, YMEHHE HAONIOaTh 32 XOJOM IMPOIEeCcCa, CaMOCTOSTENILHO MPOTHO3MPOBATH €Tr0
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pe3ynbTar, (GopMynupoBaTh OOOOLIEHHMS W BBIBOABI 1O pe3ylbTaTaM IPOBEIEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Padora c undopmanueii:

yMEHHUE BbIOMpPATh, aHATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BHJIOB U
dbopM TpencTaBiIeHHS, IMOJyYaeMYI0 W3 Pa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJSpHAs JHTEparypa
XMMHMUYECKOTO COJIEpP)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl VMHTepHETa), KPUTHUECKU OLICHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh PA3IMYHBbIE METOJI U 3alpoChl IIPU MOUCKE U 0TOOpe MH(pOpMaLuu U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOJWMBIX JUIsl BBITIOJHEHHUS YUEOHBIX M ITO3HABATEIBHBIX 33734
ONpENEeNEHHOr0 TUMA, IPUOOpETEeHUE OmbITa B 00JACTH HCIOJB30BaHUS HMHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUHM, OBJIaJICHUE KYJIbTYPOH AaKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONTUMAIIBHYIO (hOPMY MpeAcTaBIeHUs HHPOpPMaALUH
U WUTIOCTPUPOBATh PELIaeMble 3aJauld HECIOXKHBIMU CXEMaMH, AuarpaMMmaMH, IpyruMu (popmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE HCIIOJIb30BaTh W AaHAJU3UPOBATh B Ipoliecce Y4eOHONM M UCCIIEOBAaTENbCKOMN
JESITeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJIbCKOTO XO3siCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKAIOIIEH IPUPOTHON CPEMBI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ Auanora u (WIin) JUCKYCCHH) IO CYIIECTBY 00CYXIaeMoit
TeMBI, POPMYIIMPOBATH CBOU TPEIOKEHHUS OTHOCUTEIIEHO BHITIOJHEHUS MPEIOKESHHON 33a1a4H;

YMEHUS MPEICTABIATH TOyUYeHHBIE PE3yJIbTaThl TO3HABATEIBHON NESTEIFHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMIO PE3yIbTATOB BBHITIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
()rabopaTtopHOrO OIBITa, JaOOPATOPHON PabOTHl MO HMCCIIECIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO
MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOI IO3HaBaTEIbHOU U
HCCIIEIOBATENIbCKON JIEATENbHOCTH MPU PEIICHUH BO3HHMKAIOMIMX MPoOJIeM Ha OCHOBE yuyéTa oOLIuX
MHTEPECOB M COIJIACOBAHUS MO3MLUN (00CYKIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpPJUHAIMS COBMECTHBIX ACUCTBUI, OINpENelIeHHe KPUTEPUEB MO OLEHKE KauecTBa BBHIMOJIHEHHOM
paboTHI U ApyTrHe).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpeNessITh LU JeSTeNIbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJMPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO JESATENLHOCTD, BHIOMpATh Hanbolee
3¢ deKTUBHBIE CTIOCOOBI PEUICHHUs] YYEOHBIX U MMO3HABATENbHBIX 33]a4, CAMOCTOATEIBHO COCTAaBIISThH
WIH KOPPEKTUPOBATH MPEIUIOKEHHBIA aIrOpPUTM JCHCTBHI MPU BBINOJHEHUHM 33JaHUNA C Yy4E€TOM
MOJIyYeHUS HOBBIX 3HAaHUN 00 wH3y4aemblXx OOBEKTaX — BEIIECTBAX M PEAKIHSIX, OICHUBATh
COOTBETCTBUE TOJYYECHHOTO pe3ysibTaTa 3asBJICHHON IIeNIM, YMEHUE HCIOJIb30BaTh U aHAJIN3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aaHHIH.

INPEJIMETHBIE PE3YJIBTATbDI

B cocraBe nmpenMETHBIX pe3yiabTaTOB IO OCBOEHHIO 00S3aTEIbHOTO  COJEpKaHMS,
YCTaHOBJICHHOTO  JaHHOM  (QenepanbHON  paboyeil  MporpaMMoi,  BBIIENSAIOT:  OCBOCHHBIE
oOyJaromuMuCs HaydyHble 3HAHUS, YMEHUS U CHOCOOBI NeMcTBUH, crienuuuecKkue A NpeaMeTHON
oOmact «XuMHS», BUABI AEATEIBHOCTH MO TIOJYYEHHWIO HOBOTO 3HAHUS, €ro HMHTEpPIpEeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX U HOBBIX CUTYaLIUsX.

K xoHily oOydeHus B 8 kuacce nmpeiMeTHbIE Pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:
. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHH: aTOM, MOJEKYJa, XUMUYECKUI
JJIEMEHT, MPOCTOE BEUIECTBO, CJI0XKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOIHAS),
9



BAJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAs W MOJEKYJIspHas Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas J0JIsI XMMHYECKOTO 3JIEMEHTa B COCITUHEHUH, MOJIAPHBIN 00bEM, OKCHTL,
KHCJIOTa, OCHOBAHME, COJb, 3JIEKTPOOTPULIATEIBHOCT, CTENEHb OKHUCIICHUS, XUMHUYECKas PEaKIus,
KJaccu(UKausl peakiuil: peakuuu COCIAWHEHHS, PEAKIUU DPA3JIOKEHHS, DPEAKUUU 3aMEleHUS,
peakuuu oOMeHa, 9K30- U 3HJIOTEPMHUYECKHE PEaKLMH, TEIUIoBOM 3¢ (deKT peakiuuu, sIpo aToMma,
AJIEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOMUTab, paJuyc aroMa, XUMHYEcKas CBs3b, MOJSpHAs U
HEMoJIApHasi KOBAJIEHTHAsl CBA3b, MOHHAsl CBSA3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBasl AOJI
BellecTBa (MPOIEHTHAs! KOHILIEHTPAIIUs) B PaCTBOPE;

. WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IMOHATHH M NPUMEHATH 3TU
MIOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALCHUI;

. WCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY U COCTaBJeHHS (OPMYII BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

. OTPEENATh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COEIUHEHMSX, MPUHAJUIEKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEIMHEHHH 1o QopMylaM, BHJ XUMHUYECKOW CBs3UW (KOBaJ€HTHAas W WOHHAs) B
HEOPraHUYECKUX COEAMHECHMUSIX;

. packpsiBaTh cmbich [lepuomumueckoro 3akona [[. M. MeHneneeBa: A€MOHCTPUPOBATH
MMOHMMAaHHE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JEMEHTOB OT HX IOJIOKEHUS B
[leproguueckoil cucteme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4EeHHUsI, 3aKOHa ABOraJipo;

. OMHCHIBaTh W XapakTepu3oBaTh TalOiauuHylo ¢opmy Ilepuoanueckoil cucTembl
XMUMHMUYECKHUX ODIIEMEHTOB: paszfiMyaTh IOHATHS «TrJIaBHas mnoArpynmna (A-rpymma)y u «1mo0oyHas
noarpynna (b-rpynma)», manble 1 60JbIINE TEPUOABI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS
B Tabmuie «llepuomumueckas cucrema xumudeckux sinemeHToB J[. M. MenpaeneeBay ¢ 4HCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsll Aapa, oOliee Yhcio
AIIEKTPOHOB U pacnpeesieHUe X M0 AIEKTPOHHBIM CIIOSIM);

. KJIaccu(UIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYCCKUE
peakiuu (1Mo YUCIIy ¥ COCTaBYy yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P HEKTY);
. XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3TMYHBIX

KJIIaCCOB, IIOATBEpKIas OIMMCAaHUC IIpHUMEpaMH MOJICKYIAPHBIX ypaBHeHHI;'I COOTBETCTBYHOIIIHUX
XUMHYCCKHUX peaKuHﬁ;

. IIPpOrHO3HUpPOBATb CBOMCTBa BC€IIECTB B 3aBUCHMOCTH OT HMX KAa4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTEKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX;
. BBIYHUCIIATE OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYHO MacCChl BEIIECTB, MACCOBYIO

JOJII0 XUMHUYECKOT0 3JIEMEHTa 0 (opMysie COEIUHEHHs, MAacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
IIPOBOJIUTH PAcU€Thl 0 YPAaBHEHUIO XUMUUECKOM peaKinu;

. IPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIbHON AEATENIbHOCTU — AHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMaTU3alUI0, KIACCU(UKAIUIO, BBISIBICHUE NMPUUYMHHO-CIIEACTBEHHBIX
CBsi3el — Ul M3Y4EHHUs CBOMCTB BEIECTB U XMMHUYECKMX PEAKLMH, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUS — HAOJIOIEHUE, U3MEPEHNE, MOIETMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICJICHHBIH);

. ClleZIoBaTh IpaBWJaM IOJb30BAHUSA XUMMYECKOW TMOCYAOW M  J1abOpaTOpHBIM
00OpyZI0BaHUEM, a TAKXKe MpaBUiIaM OOpalleHus ¢ BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH T10
BBITMIOJTHEHUIO JIA00OPATOPHBIX XUMHUYECKUX ONBITOB MO MOJYYEHUIO M COOMPAHUIO I'a3000pa3HbIX
BElIEeCTB (BOJOPOJAa U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C OINpPENeEHHOW MaccoBOM JoJiei
pacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATb M MPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB ILEN0YEH M KHCIOT C MOMOIIbIO UHIMKATOPOB (JakMyc, (eHosTanenH,
METHJIOPAHXK U JIpyTHUe).

K koHmy oOyueHuss B9 Kiacce npeiIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHU:
. PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHSITHM: XMMHYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IIPOCTOE€ BEUIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTD,
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JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl peakLus, XUMUUYECKasi CBA3b, TEIJIOBOI
3pPeKT peakuuu, MOJb, MOJSPHBIH 00BEM, pacTBOp, DIEKTPOJUTHI,  HEIIEKTPOJIHTHI,
ANIEKTPOJIMTUYECKAs JUCCOIMALMs, pPEaKud HMOHHOTO oOOMeHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, 0OpaTUMble W HEOOpAaTHMBIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKUCIEHHME U BOCCTAHOBJIEHHE, aUIOTPONMs, aM(OTEPHOCTb,
XMUMHUECKasi CBsI3b (KOBAJEHTHAs, MOHHAs, METAJNIMYECKAs), KPUCTAIIIMYECKAsT peléTKa, KOppO3us
METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pPEAKLMH, HMpeAesbHO aomyctuMas kKoHueHTpanus 11K
BEILIECTBA;

. WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IMOHATHH M NPUMEHATH 3TU
MIOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALCHUI;

. WCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY U COCTaBJeHHS (OPMYII BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

. OTpEIENATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSX pa3IMYHOTO COCTaBa, IMPUHAAJIECKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
COeMHEHUIN 1Mo QopmynaM, BHUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHas, MOHHAs, METAJJIMYecKas) B
HEOPraHMYECKUX COEJAMHEHHUSX, 3apsA] MOHA 10 XUMUYECKOW (opmyle, XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHHH, TUI KPUCTAIIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

. packpsiBaTh cMbich [lepronnueckoro 3akona J[. M. MeHneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: ONMCHIBaTh W XapakTepu3oBaTh TaOnuuHylo ¢opmy Illepuoanyeckoil cucrteMsl
XMUMHMUYECKUX ODIIEMEHTOB: pasziyaTh IOHATHS «rJIaBHas mnoarpynna (A-rpymma)y u «1mo0oyHas
noarpynna (b-rpynma)», mansie 1 60JbIINE TEPUOABI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS
B MEPHOJMYECKON TalnHIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB M 3aps]l sApa, oOlIee YUCIIO 3JIEKTPOHOB U PACIpe/leIeHHe UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOILME 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB 3JEMEHTOB M MX COEJUHEHUH B
IIpeienax MaJbIX MEPUOIOB U INIABHBIX MOATPYII C YIETOM CTPOCHHS HX ATOMOB;

. KJIacCU(UIMPOBAaTh XUMUYECKUE HIIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo 4Mciay M COCTaBy YYacTBYIOIIMX B pPEaKIUM BEIIECTB, MO TEIIOBOMY 3(p(deKTy, o
M3MEHEHMIO CTENIeHEH OKHUCIIEHUSI XUMUUECKUX AJIEMEHTOB);

. XapaKTepH30BaTh (OMHUCHIBATH) OOIIME W CHEIUPUIECKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX M CJIO’KHBIX BEIECTB, MOATBEPXKAAs ONHCAHUE IMPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUH;

. COCTAaBJIATh YPaBHEHUS DJIEKTPOJIUTHYECKON NUCCOLMALMK KHUCIOT, IIEJ0Yed U COoJIeH,
NOJIHBIE M COKpALIEHHbIE YpaBHEHMs peaKkLUil HMOHHOTO OOMEHa, YpaBHEHMs peakIHid,
MOATBEPKIAIOIUX CYIECTBOBAHUE N'EHETUUECKOM CBSI3H MEX/y BEIIECTBAMU PA3JINYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHUH IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCa ITUX PeaKIHii;

. IIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOEHMsI, BO3MOXHOCTU
IIPOTEKAHUS XMMUUYECKUX IIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

. BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAaccChl BEILECTB, MACCOBYIO
JOJIF0 XUMUYECKOTO 3JIeMeHTa 1o (opMylie COSIMHEHMs, MAacCOBYIO JOJIIO BEIIEeCTBa B PacTBOpE,
IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEAKIINHY;

. coOmoaTh MpaBWia TOJb30BAHUS XUMHUYECKON Mmocyaod U J1abopaTOpHBIM
00OpyZI0BaHUEM, a TaKXe MpaBUia 0OpalleHHs ¢ BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLHSIMU IO
BBITMIOJTHEHUIO JIA00OPATOPHBIX XUMHUYECKUX ONBITOB MO MOJYYEHUIO UM COOMPAHUIO T'a3000pa3HbIX
BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

. IIPOBOJUTH PEAKLUH, MOATBEP)KIAIOLINE KAaUECTBEHHBIM COCTaB PA3JINYHBIX BEIIECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHI-, OpOMUA-, HOAUI-, KapOoHaT-, hocdat-, cunmkar-, cyiabdar-,
TUAPOKCUA-NOHBI, KATUOHBI aMMOHHUS U MOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

. IIPUMEHATh OCHOBHBIE OINEPALIMUA MBICIUTEIBHON JESATENIBHOCTH — aHAJIN3 M CHHTE3,
cpaBHEHHE, 0000IIeHHe, CHCTEMaTHU3allui0, BbISBICHHE NPHUUYMHHO-CIEACTBEHHBIX CBsI3el — Juis
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U3YYEHHUs CBOMICTB BELIECTB M XMMMUECKUX DPEAKIUI, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJI0/IeHNEe, U3MEPEHNE, MOACTTUPOBAHUE, SKCIIEPUMEHT (PEAbHBIM U MBICIICHHBIN).

1. COAEP KAHUE YYEBHOI'O ITIPEJIMETA
8 kiacc
HavaabHble NOHATHS M 3aKOHBI XuMuH (20 yacoB)

Tena m BemectBa. CBoiicTBa BEIIECTB. JTAJOHHBIE (U3UYECKUE CBOWCTBA BEIIECTB.
Marepuansl U MarepuanoBefieHue. Pojib XUMUM B JKM3HM COBPEMEHHOTO obmiectBa. OTHOLIEHHE
oOrmIecTBa K XUMHH: XeMOQHITUS U XeMO(POOHsI.

Meroast wu3yuenuss xumuu. HaOmogenue. OxcnepumeHT. MonenupoBanue. Moaenu
MaTepHUaJbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

l'azer. JKuakxoctu. Teépnaplie BemecTBa. B3aumMmHbBIE mnepexoabl MEXAY arperaTHbIMHU
COCTOSIHUSIMH BEIIeCTBa: BO3TOHKa (cyOnumanus) W jAecyOnumanus, KOHAEHCAUs U HCIapeHue,
KpUCTAJIIIN3alUs U TJIaBJICHHE.

®usznyeckue sBIeHUA. YHCThIE BEIIECTBA U CMECH. [ OMOTE€HHBIE M T€TEPOrE€HHBIE CMECH.
CMmecu raszoobOpasnble, xkuakue u TBEpAbIe. CHocoObl pa3iereHHs cMeced: NeperoHka, Win
JUCTUIUISILMS, OTCTauBaHUE, (QUIbTPOBaHME, KPUCTAJUIM3AIMS WM BbIapuBaHUEe. XpomaTtorpadus.
[Ipumenenue 3TUX coco60B B 1a00PATOPHOI MpaKTUKE, HA POU3BOJCTBE U B OBITY.

XHWMHUYECKUE AIEMEHTBI. ATOMBI U MOJIEKYNBI. [IpocThIe M CIOKHBIE BENECTBA. AJUIOTPONHS
Ha mpumepe kuciopoaa. OCHOBHbBIE MOJIOKEHUS aTOMHO-MOJIeKysipHoro yueHusi. Monsl. BemecTtna
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHSL.

3HaKkM (CUMBOJIb) XUMHUYECKUX 31eMeHTOB. HpopMalins, KOTOPYI0 HECYT 3HAKU XMMHUYECKUX
3JIEMEHTOB. DTUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XMMHUYECKUX 3eMeHTOB. [lepumonuyeckas Tabmiuia
xuMuueckux anemeHtoB Jl. M. MenaeneeBa: KOPOTKONEPHOIHBIA W JITTMHHONIEPUOIHBIA BapUAHTHI.
[Tepuoap! u rpynmel. ['maBHas u mobovHas moArpymbl, Wik A- u b-rpymnmel. OTHOCHTENIbHAS aTOMHAS
Mmacca.

Xumunueckue ¢opmynbl. Maaexcs u kodddunnentsl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
MaccoBasi 10J11 XMMHYECKOTO 3JIeMeHTa B coequHeHnu. Hdopmanus, KOTOPYI0 HECYT XUMHYECKHE
hopmyIIBI.

Banentnoctb. CTpykTypHBIE POpMYIBbl. XMMHYECKHE DJIEMEHTHI C TIOCTOSIHHOM U ITepeMEHHOMN
BAJICHTHOCThIO. BbIBOA Qopmyssl coeauHeHHus 1O BajeHTHOCTH. OmpeeneHue BaJeHTHOCTH
XMUMHUYECKOTO 2JieMeHTa 1o ¢opmyse BemecTBa. CocTaBieHne Ha3BaHUI COEIMHEHUI, COCTOSIINX U3
JBYX XMMHUYECKHX HJIEMEHTOB, I10 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBA BELIECTB.

Xumuueckue peakuuu. PeareHTel M MpoayKThl peakuuu. [Ipu3HaKM XUMUYECKHUX pEaKLMil.
VYcnoBus X NpOTEKaHUs U NpeKkpanieHus. Peakuun ropeHus. DK30TEpMUYECKUE U YHA0TEPMUYECKUE
peakuuu.

3aKOH COXpAaHEHHUsI MacChl BEIIECTB. XHMMHUYECKHE ypaBHEHMs. COCTaBICHHE XHUMHYECKUX
ypaBHeHuil. UHbopMalus, KOTOpyro HECET XMMHUECKOE YpaBHEHHE.

Knaccudukanus XuMUYeCKHX peaklUid M0 COCTaBy M YMCIY PEareHTOB U MPOIYKTOB. THIIbI
XMUMHUYECKUX peakiuil. Peaknum coequHenusi, pazioxeHus, 3aMmenieHust 1 oomeHa. Karanuzaropsl u
KaTaJus.

JdeMoHcTpanuu

. Komnekuust MatepranoB v U31€IUN U3 HUX.

. Mojenu, ucnosib3yeMble Ha ypokax (u3uKu, Ouonoruu u reorpaduu.O0bEMHBIE U
IaPOCTEPKHEBBIE MOJIETIU HEKOTOPBIX XMMUYECKUX BEIIECTB.

. Mogenu KpUCTAIITMYECKUX PELIETOK.

. Cobupanune npubdopa A MOJTy4eHHs ra3a U MpoBepKa ero Ha TepMETHYHOCTb.

. Bosronka cyxoro Jip/a, noja nin HapTaauHa.

. ArperaTHbl€ COCTOSTHUS BOJIBI.

. Pasznenenne 1ByxX HECMEIIMBAOLIUXCS KUIAKOCTEN C IIOMOILBIO JEIUTEIBHON BOPOHKH.

. JluctunnsaTop u ero padora.
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. VYcranoBka aist GuinbTpoBaHus U e€ paboTa.

. YcTaHoBKa /1715 BeIIapuBaHus U €€ padoTa.

. Komnexmust ObITOBBIX TPUOOPOB A1 PUIBTPOBAHUS BO3/AyXa.

. Paznenenne  kpacsimero  BemiectBa  (piomacrepa ¢ HOMOLIBI0  OyMaKHOU
xpomatorpadum.

. Mogenu aniaoTpomHBIX MOAU(PHUKALIANA YTIEPOIa U CEPHI.

. [Tony4yenue o30Ha.

. Hoprtperst M. 5. Bepremnyca u JI. M. Menneneesa. [0 KopoTKomepHOmHBIH u
JUIMHHOIIEpUOAHBIA BapuaHThl Ilepuonnueckoii cucremsl . . Menaeneesa

. KoHcTpyrpoBaHue mapocTepKkHEBBIX MOJEIEH MOJIEKYI.

. Amnmapat Kunma.

. Paznoxxenue Ouxpomara aMMOHUS.

. ['openue cepbl 1 MarHMeBOM JICHTHI.

. [Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3be.

. OnbIThI, MIUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHS MACChl BEIIECTB.

. l'openne Qocdopa, pacTBOpeHHE MNpOAyKTa TOPEHHS B BOJE M HCCIEIOBAHUE
MOJIyU€HHOTO PacTBOPA JTAKMYCOM .

. BzanmoneiicTBre CONSTHOM KMUCIOTHI C ITHHKOM.

. [Tonyuenue runpoxcuna meau(Il) u ero paznoxkenue npu HarpeBaHUU.

JlabopaTopHbIe ONbITHI

1. O3HaKOMJIEHHE C KOJUIEKIIHEH Ta0OpaTOPHOM MOCY/IBI.

2. [TpoBepka npubdopa Is MOJTydeHUS Ta30B HA TePMETUIHOCTb.

3. O3HakoMJIEHHE C MUHEpAJIaMH, 00pa3yIOIUMH TPaHUT.

4. [IpuroToBiieHne reTepoOreHHON CMECH MOPOIIKOB CEPhI U JKeJe3a U UX pa3/eeHHeE.

5. BsaumopneiicTBue pacTBOpOB XJOPUAOB M HOJUAOB Kalldsig C PACTBOPOM HUTpaTa
cepebpa.

6. [Tonydyenue ruapokcuna meau(Il) u ero B3anmMoielicTBUE C CEPHOI KUCTIOTOM.

7. B3anmopelictBue pacTBopa cobl ¢ KUCIOTOM.

8. [IpoBepka 3aKkoHa COXpaHEHHUs MAcChl BEUIECTB HAa MPpUMeEpPEe B3aUMOAECUCTBUS MIENOUN
U KHUCJIOTHI.

9. [IpoBepka 3aKOHa COXpaHEHHUs MAcChl BEUIECTB Ha MPUMeEpEe B3aUMOJACUCTBUS HIENOUN
u cosm xkenesa (I11).

10. PaznoxeHnne nepokcuaa BoJopoaa ¢ momoinpio okcuaa mapranna (IV). 11.3amemenne

KEJIe30M MEM B METHOM KYIOpOCeE.

IIpakTHyeckue padoTbl

1. 3HakoMcTBO ¢ NaboparopHbIM 000pyaoBaHueM. l[IpaBuna TEeXHUKH OE30MACHOCTH MpPH
pabote B kabuHeTe XuMuK. HekoTopeie BUABI padoT.

2. AHaiiu3 no4BbI

Baskneiiliue npencraBuTe/ i HeOpraHuvecKux BellecTB. KosimyecTBeHHbIE OTHOIIEHUS
B xumuu (18 yacon)

Cocras Bo3ayxa. [lonstre 06 06bpEMHOI nose (0) koMmoHeHTa MpUPOIHON Ta30BON CMECH
— Bo3/yxa. Pacuér 06béMa KOMIIOHEHTa Ia30BOM cCMecH MO ero 0ObeMHOM /10J1e M HA00OPOT.

Kucnopoa. O3zon. Ilomyuenue kucnopoma. CobupaHue M pacrno3HaBaHHE KHCIOPOJA.
XVUMHYECKHE CBOMCTBA KHUCIOPOJA: B3aUMOJEHCTBUE C METAJUIAMM, HEMETAIIAMH U CIIOKHBIMH
BemecTBamu. [Ipumenenue kuciopoaa. KpyroBoport kuciaoposa B IpUpo/Ie.

Oxcunpl. OOpa3zoBaHMe Ha3zBaHUil okcuAoB mo ux (opmynam. CocraBnenue (Gopmyn
OKCHJIOB II0 MX Ha3BaHUAM. IIpencraBuTeny OKCUIOB: BOJAa W YIJIEKUCIBIN Ta3, HEral€Has U3BECTb.
Bonopon B mpupose. dusndeckre 1 XUMUYECKUE CBOMCTBA BOAOPOJIA, €TO MOJIyYEHUE U IIPUMEHEHHE.

Kucnotsl, ux cocraB u kinaccuduxanus. Mapukatopsl. Tabmuna pacrBopumoctu. ComsiHas u

CEpHasl KUCIIOThI, UX CBOWCTBA U IIPUMEHEHHUE.

13



Conu, ux coctaB u Ha3BaHus. PacTBopuMocTh cosieit B Boje. [IpencraBurenu comnei:

XJIOpU HATpusi, KapOoHaT HATpus, pocdar KanbLus.

[Toctossnnas ABoraapo. KonnuectBo BemectBa. Monb. Mosnsipaast Macca. KpatHble eauHMIIbI
U3MEpPEHUsl KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KHUJIOMOJIb, MUJUIMMOJISIPHAS M KUJIOMOJIIpHAst
MacChl BEIECTBA.

Pacu€rbl Cc ucCHosib30BaHMEM TIOHATUM «KOJMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOCTOSIHHASE ABOTAIPO».

3akoH ABoragpo.  MousipHblii  00BEM ra3000pa3HbIX BELIECTB.

OTtHocuTeNnbHas! INIOTHOCTh OJHOIO T'a3a M0 APYroMy.

KpaTHble equHUIBI H3MEPEHUsT — MUUIMMOJISIPHBIN M KUJIOMOJIIPHBIA 00bEMBI Ia3000pa3HbIX
BEILIECTB.

Pacué€rbl c wucnosiib30BaHMEM TIOHATUH «KOJIMYECTBO BEIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAs ABOTAIPO».

Pacuérel ¢ HCHONB30BaHMEM MOHATHM «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCI0 ABOTAIPON.

I'unpocdepa. KpyroBopoT Boibl B npupoje. Pu3nueckue U XMMHUYECKHUE CBOICTBA BOJIBI:

B3aMMOJICICTBHE C OKCUJAMU.

OcHoBanus, ux cocraB. PactBopuMocTh OCHOBaHMM B Boje. VI3MeHeHume OKpacku
WHJIMKAaTOPOB B IIEJIOYHOM cpene. [IpencraBurenu menodeil: THAPOKCUIbI HATPUS, KIS U KaJIbIIHSI.

PactBopurens u pacrBopénHoe BemectBo. PactBopbl. PactBopenme. I'mapatel.  Maccoas
JI0JIsI PaCTBOPEHHOTO BemiecTBa. Pacuérel, CBSI3aHHBIE C MCHOJb30BAHUEM IMOHATHS «MACCOBAs JOJIS
PacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpauuu

. Omnpenenenne coaepKaHusi KUCIOPOIa B BO3AYXE.

. [Tonydyenue kucmopoia pa3aoKeHUEeM IepMaHraHaTa Kajaus U IEPOKCHIa BOJIOPO/Ia.
. CoOupaHue METOI0M BBITECHEHHS BO3/TyXa U BO/IBI.

. Pacno3naBanue kucnopoa.

. I'openne maruus, xenesa, yris, cepsl u pochopa B Kuciopoe.

. Komneknust okcnumos.

. [Tonydyenue, cobupanue u pacrno3HaBaHHE BOJAOPO/IaA.

. I'openue Bogopoaa.

. B3aumonetictBue Bogopoaa ¢ okcuaom meau(1l).

. Komnexuusi MUHEpaTbHBIX KUCIIOT.

. [IpaBuiio pa3zdaBiIeHUS CEPON KHCIIOTHI.

. Komneknus cosnen.

. Tabnuia pacTBOPUMOCTH OCHOBAHHUM, KHCIIOT M COJICH B BOJIC.

. HekoTopsie MeTasibl, HEMETAJUIbl U COCIMHECHHS KOJIMYECTBOM BEIEeCTBA B 1 MOJIb.
. Mogenb mogsipHOro 00BEMa ra3oo00pa3HbixX BemecTs. 0 Kosnekius ocHoBaHUM.
JlaGopaTopHble ONBITHI

12. [TomyTHEHUE U3BECTKOBOI BOJIBI MIPH MPOMYCKAHUH YTIIEKUCIOTO rasa.

13. [Tomyuenue BogOpoOa B3aUMOACHCTBUEM IIUHKA U COISTHOU KUCIIOTHI.

14. PacrioznaBanue KUCIOT MHAUKATOPAMH.

15. N3MeHeHne OKpacku MHAUKATOPOB B HIEJIOYHOM cpee.

16. O3HakoMJieHHE C TpenaparaMy JOMalTHEH WM IIKOJBbHOM amnTeyKu — pPacTBOPaMU

MIEPOKCHJIa BOJOPOAA, CIUPTOBOM HACTOMKHU MOJA U HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckne padoTsl

3. [Tonmy4yenue, cobupanue U pacrno3HaBaHUE KUCIOPOJa.
4. [Tomy4yenue, cobupanue u pacro3HaBaHHE BOJIOPO/JIA.
5. [IpuroToBiieHnE pacTBOPOB COJIEH C UX 3alaHHOM MacCcOBOM JOJIEN.

OcHOBHBIE KJIacchbl HeOPpranmyeckux coequHenni (10 yacon)
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O06o0meHne cBeeHU 00 OKCUAax, UX Kiaccuukauy, Ha3BaHUSIX U cBorcTBax. CrocoOs
MIOJIy4EHUSI OKCUIOB.

OcHoBanwusi, WX KiIaccu(UKalMs, Ha3BaHWS WM CBOWCTBA. B3amMopelicTBHE ¢ KHUCIOTaMH,
KHUCJIOTHBIMU OKCHJAMH M COJSIMH. PasnokeHrne HepacTBOPUMBIX OcHOBaHHMK. CIIOCOOBI MOJTy4eHUs
OCHOBaHUM.

Kucnotsl, ux knaccudukanus 1 HazBaHus. OOmIre XMMUIEeCKHUEe CBOHCTBA KHCIIOT.

B3aumoneiicTBue KHUCIOT ¢ METaUIaMU. DJIEKTPOXUMUYECKUN pAJl HANPSHKEHUM METAJUIoB.
B3aumoneiicTBue KUCIOT € OKCHJIAMU META/UIOB. B3auMoJeHCTBHE KHUCIOT C OCHOBaHMSIMM —
peakuusi HeWTpanuzauuu. BsaumopneiictBue kucior c¢ consMu. [lomyueHue OeCKHCIOPOAHBIX U
KHMCJIOPOJICOAECPIKALIUX KUCIIOT.

Conm, ux KiaccuuKkanus U CBOWCTBA. B3anMopelcTBHE COJiei ¢ MeTaulaMu, 0COOCHHOCTH
ATUX peakuuil. B3anmoencTBrue coyen ¢ COMsIMH.

l'enernueckue psaapl MeTamia M HemeTauia. ['eHeTnyeckas CBSI3b MEXIY KilaccaMu
HEOPraHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. B3anmopeiicTBue okcria Kanblus C BOAOM.

18. [ToMmyTHEHME N3BECTKOBOM BOBI.

19.  Peakuwms HeHTpamM3aIim.

20.  IMomywenue ruapoxcuna memu(Il) u ero B3anMoieliCcTBHE ¢ KUCIOTOM.
21. Paznoxxenne ruapokcuna meau(Il) mpu HarpeBanum.
22.  B3auMOJCWCTBHE KHCIOT C METAJIJIAMH.

23.  BzamMojeicTBHE KHCIIOT C COSMHU.

24, O3HakoMJIEHUE C KOJIJIEKIIUEN COJEH.

25.  BsaummopeiictBue cynbdara meau(Il) c sxenesom.

26. BsaumoelicTBre coJiel ¢ COIAMU.

27. ['eHeTn4eckas CBsI3b Ha IPUMEPE COCTUHEHUN METH.
IIpakTuyeckue padoTbl

6. Pemenue skcriepuMeHTAIBHBIX 3a71a4.

Iepuoauyeckuii 3axon u [leprnoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. U. MenaesieeBa U cTpoeHue aroma (8 yacos)

EcrecTBeHHBIEe ceMelicTBA XHMUUYECKHX DJJIEMEHTOB: IIEIOYHBICE M IEIIOYHO3EMEILHBIC
METaJUIbl, TAJOTeHBbI, WHEPTHBIC (OsaropoaHbie) razpl. AMdOTEpHOCTb. AMQOTEpHBIE OKCHABI W
rusipokcuibl. KoMIiekcHbIe COu.

Otkpseitue JI. Y. MenneneeBsiM [lepronnueckoro 3akoHa u co3ganue um llepuoandeckoi
CHCTEMBI XHUMHYCSCKHUX JIEMEHTOB.

ATomBl Kak (opMa CYIIECTBOBaHHS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpOCHMH aToMOB. JlokaszaTtenbcTBa CIIOKHOCTH cTpoeHuss aromoB. Ombitel  Pesepdopra.
[InanerapHasi MOJIeJIb CTPOEHUSI aTOMA.

CocTaB aTOMHBIX Si/Iep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHASI aTOMHasi Macca. B3auMocBs3b
MOHSTUH «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay.

Mukpomup. DnekTpoHbl. CTpo€HUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHMYECKHX 3JIEMEHTOB
NoNe 1-20. TlonaTHE 0 3aBEPUIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @usnueckuii cMmbicn cuMBOIMKU [lepuogmueckoit cucrembl. CoBpeMeHHas
dbopmynuposka [leproauueckoro 3akoHa. l3MeHeHUs CBOICTB 2J€MEHTOB B MEpUOJAX M TPYIax,
KaK (YHKIIHSI CTPOCHHUS SIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa »JJeMEHTa-MeTalsla M JJeMEHTa-HeMeTalsla MO0 UX IOJIOKEHUI0 B
[Tepuonnueckoit cucreme xumuyeckux aaneMeHToB . . Menneneena.

JdeMoHcTpanuu
. Paznuunbie opmbl TaOIMII TEPUOTUIECKOI CUCTEMBI.
. Mogenuposanue nocrpoenus [lepuoauueckoii cucreMst . 1. Menneneesa.
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. Monenu aToMOB XUMUYECKHX 3JIEMEHTOB.

. Mopenu atoMOB 351eMeHTOB 1—3-r0 nepuooB JlaGopaTopHble ONbITHI.

28. [Nomyyenne aMmpOTEPHOTO THAPOKCHIA U UCCIIETOBAHNE €r0 CBOWCTB.

Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiun (8 4acoB)

WNonnas xumuueckas cBs3b. MoHbl, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJUIOB. CXEMbI
o0pa3oBaHUsl MOHHOW CBs3M Al OMHApPHBIX COeAMHEHUWH. MOHHBIE KpUCTAIUIMYECKHE PEUIETKH U
(du3nvecKrne CBOMCTBA BEUIECTB C ATUM THIIOM pemEToK. [loHsTHE 0 (hOpMYITBHON eTUHHIIE BEIIEeCTBA.

KoBaneHnTHass XuMHUecKasi CBSI3b. DJEKTPOHHBIE W CTPYKTypHBbIe (opmyisl. KoBanmeHtHas
HenoJispHast cBsI3b. (CXeMbl 00pa30BaHUSl KOBAJEHTHOW CBS3M JJisi OWHApHBIX COEIMHEHUH.
MouiekynspHple M aTOMHbIE KPUCTAJUIMUECKHUE pEMIETKH, M CBOMCTBA BEIIECTB C 3TUM THUIIOM
PEWETOK.

DNeKTpOOTpULIATENbHOCTb.  PAn  anekrtpooTpunarensHocTd.  KoBasieHTHast — moJisipHast
XxuMHueckas cBs3b. Jlumonbs. Cxembl 00pa3oBaHMs KOBAJIEHTHOW MOJSPHON CBSI3U s OMHApPHBIX
coenuHeHU. MoJekynspHble U aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH, CBOWCTBA BEIIECTB C ITHM
TUIIOM PEILETOK.

Merannnueckas XUMHUYECKasi CBSI3b M MeTaJUIMUecKas KpucTauiMuyeckas pemérka. CoiicTBa
BEIIECTB C 3TUM THUIIOM peméTok. Efqunas npuposa XuMUUYECKUX CBS3€Hl.

Crenenp okucieHus. CpaBHEHHE CTENEHHM OKHCICHHS W BaJeHTHOCTH. [IpaBmiia pacuéra
CTETeHeN OKUCIICHUS 10 POpMYIaM XMMUYECKUX COETMHEHUH.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeneneHne CTeNeHed OKUCICHHUS Ul
3JIEMEHTOB, 00pa3yIOIIMX BEIIECTBA pa3HbIX KiaccoB. Peakuny MOHHOTO OOMEHa M OKHCIUTENHHO-
BOCCTaHOBUTEJbHbIE peakuuu. OKHUCINUTENb U BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAHOBIICHUE.
CocraBiieHHe YpaBHEHMH OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUA METOJOM 3JIEKTPOHHOTO
OanaHca.

JdemoHcTpauuu
. Buneodparments! u cnaiasl «loHHAsS XUMHYECKast CBSI3bY.
. Komneknyst BemecTs ¢ MOHHON XUMHAYECKOU CBA3BIO.
. Moienu HOHHBIX KPUCTAIIIMYECKUX PEIIETOK.
. Buneodparments! u ciaiinel «KoBaleHTHast XUMUAYECKAsT CBSI3bY.
. Kouneknust BemecTB MOJIEKYJISIPHOTO U @aTOMHOI'O CTPOCHHSI.
. Moienu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUTMYECKUX PELIETOK.
. BuneodparmenTs! u crnaiiasl «MeTamnyeckass XaMHIecKas CBS3bY.
. Komnexmus «MeTajibl B CIUIaBBI).
. B3anMoselicTBre IMHKA C CepOH, COSTHOM KUCI0TOH, Ximopuaom meau(1l).
. l'openue maruusi.
. B3aumopelicTBre XJIOpHON U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI
28. N3roroBnenue Moaenu, WUIIOCTPUPYIOIIEH CBOMCTBA METANIMUECKON CBS3U

O0600menne u cucremMaTu3anus marepuasa 8 kinacca (4 yaca)
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9 kJacc

IHoBTOpEeHue u 00001IeHNeE CBeIeHUIT 10 Kypcy 8 kiacca (5 yacos)

bunapusie  coemuHenms. Okcuapl — cojieoOpasylImue ¥ HECOJIeoOpasyromue.

I'mapoxcuabl: ocHOBaHUs, aMmpoTepHbIe, KUCIOThI. CpeHue, KUCble, OCHOBHBIE COJIH.

O06o00uIeHne CBEICHUI 0 XMMHYECKHX peakuusx. Kimaccupukanus XMMUYECKUX peakuuil 1Mo
Pa3IMYHBIM OCHOBAaHUSIM: COCTAaBY M YUCIYy PEArHpYyIOIMX M OOpa3yIOUINXCsl BEIIECTB, TEIJIOBOMY
s dexTy, HapaBICHUIO, U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00Pa3yIOIIUX pearupyromme
BEIIECTBA, (pa3e, NCIOIBb30BAHUIO KaTaIn3aTopa.

[lonsiTHE 0 CKOPOCTH XUMHUYECKOH peakuuu. PakTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX
peaknmii: TpHpoJa pearupyloluX BEMmeCTB, WX KOHIIGHTPALWs, TEMIIEparypa, IUIOMIA/b
COINIPUKOCHOBEHUS, HATMYUE KaTtanu3aropa. Karamms.

JdeMoHcTpanuu

. O3HaKkoMJIEHHE C KOJUIEKIIUSIMA METAJJIOB U HEMETAJIJIOB.

. O3HaKoOMJIEHHE C KOJUIEKIIUSIMU OKCUOB, KUCIIOT U COJIEH.

. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakliuy OT MPUPOJIbl pearupyromux semects. [
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH OT KOHIIEHTPAIMK pearupyroinx BEeIecTB.

. 3aBUCUMOCTh CKOpPOCTH XUMHYECKOW pPEaKkUWH OT IUIOMAJAH COINPHUKOCHOBEHUS
pearupyroNnx BeecTB (KKUTSIIHNA CITOM»).

. 3aBUCUMOCTh CKOPOCTM XHMHMYECKOW pEAKIUU OT TEMIEPATYPhl pPearupyromnux
BEILIECTB.

JlabopaTopHbIe ONbITHI

B3anmopeiicTBre aMMHaka v XJ0pOBOIOPOA.

Peakuus HeliTpanuzanum.

Hab6mronenue ternoBoro 3dexra peakiuu HeUTpaTru3ainm.

B3aunmoneiictBue cepHoit kuciothl ¢ okcugom meau (I1).

Pa3noxxenne nepokcuia BOJIOpoaa ¢ TOMOIIbIO KaTasia3bl KapTodens

3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaKkuy OT MPUPOIbl pearupyronux BEIecTB Ha
pUMepe B3aUMOJICHCTBHS pacTBOPOB THOCYIb(aTa HaTpus U xyopuaa 6apus, THOCYIb(daTa HATPUS U
COJISTHOM KMCIIOTBI.

oakrwnE

7. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peaKIuu OT NPHUPOJbl METaUIOB IPH HX
B3aHMOJICCTBHM C COJITHOM KHCIIOTOM.

8. 3aBUCUMOCTh  CKOPOCTH XMMHYECKOW peakiuu OT TPHUPOABl  KHUCJIOT TMpH
B3aHMMOJIEMCTBUHU HX C JKEJIE30M.

9. 3aBUCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT TEMIIEPATYPHI.

10. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHIIEHTPAIHH.

11. 3aBUCUMOCTh CKOPOCTHM XHMHYECKOM peakuuu OT IUIOAAd CONPUKOCHOBEHUS
pearupyroumx BemecTs.

12. 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakIMy OT KaTajlnu3aTropa.

XuMHUYeCKHe PeaKMHu B pacTBopax 3j1eKTpoauToB (10 yacos)

[TonsiTue 06 >MEKTPOIUTHUECKON AUCCOLUALMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI. MexaHu3M
JUCCOLMALMU  DJIEKTPOJIUTOB C PAa3IMYHBIM XapakTepoMm CBs3U. CTENeHb 3ANEKTPOIMTUYECKOU
aucconanuu. CUIIbHBIE U CI1a0ble 3JEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOJIUTHUECKOM qucconnanun. Knaccupukanus HOHOB U
ux cBoiicTBa. KHCIOTHI, OCHOBaHMS U COJIM KaK 3IEKTPOJIUTHI. VX Kiaccudukanus 1 Tuccoluanys.

OO11re XuMHYECKUe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHJUKATOPOB, B3aUMOJIEHCTBHE C
MeTaJUlaMHi, OKCH/IaMU U THIPOKCHIAMHU METAJIOB M COJsIMU. MoJeKysipHble U MOHHBIE (IIOJIHbIE U
COKpAIll€HHbIE) YpaBHEHHUs peakuui. XUMHUYECKMH CMBICI COKpAIIEHHBIX YpaBHEHHH. YcCIoBUS
IIPOTEKAHUS PEAKLIMM MEXK Ly SJIEKTPOJIMTAMH 10 KOHLA. PsAl aKTUBHOCTH METAJIJIOB.

OOmue XMMHUYECKHE CBOMCTBAa IIENOYel: B3aUMOJEHCTBHE C KHCIOTaMH, OKCHAAMHU
HEMeTaJoB, cosiaMu. OO0IIMe XUMHUYECKHEe CBOMCTBA HEPACTBOPUMBIX OCHOBAHUMN: B3aUMO/ICHCTBHE C
KHMCJIOTaMH, Pa3jI0KEHUE IIPU HarpEBaHUHU.
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OO0mue XMMHYECKHe CBOWCTBA CPEIHUX COJICH: B3aUMOJICHCTBHE C KUCIOTaMHU, IMIEI0YaMH,
COJISIMHM M MeTaJJIaMU. B3auMoIelCTBUE KUCIIBIX COJIEH CO IIEIOYAMH.

I'uaponus, kak oOMEHHOE B3aMMOJEHCTBHE coOJiell ¢ BOAOH. ['MAPONAM3 COJMM CHIBHOTO
OCHOBaHHUSA U c11aboii KUcAoThL. ['uaponms conu cnaboro ocHoBaHUS U cHiIbHOU KucioThl. lkana pH.

CBoiicTBa KHUCIIOT, OCHOBaHMW, OKCHJIOB M COJIEH B CBETE€ TEOPUHU DJIEKTPOIMTUYECKOMN
Jucconuanuum 1 OKHCIIMTEIbHO-BOCCTAaHOBUTCIBHBIX peaKuHﬁ.

JdemoHcTpanmnu.

. HcnpiTanue BelecTB U X pacTBOPOB Ha AIEKTPOIPOBOJAHOCTD.

. 3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.

. JIBuKEeHHE OKpalllEHHbIX HOHOB B DJIEKTPUYECKOM TIOJIE.

. Omnpenenenne xapakTepa cpesibl B paCTBOPax COJEH.

JlabopaTopHbIe ONbITHI

13.  Jluccommanus ciaObIX AJIEKTPOIUTOB HA TIPUMEPE YKCYCHOM KHCIIOTHI.

14.  M3meHeHMe OKpacKu MHAWKATOPOB B KUCIOTHOM cpere.

15.Peakuiys HeWTpanu3alyuy pacTBOPA MIENOUN Pa3IMYHBIMU KHUCIOTAMHU.

16.  Tlomyuenwue runpokcuna meau(ll) u ero B3aumoseiicTBrE C pa3IMYHBIMHA KHCIOTaMH.

17. B3aumoneiictBue cmibHbIX KucTOT ¢ okcumom meau(Il). 18-20. BzaumoneiictBue
KHCJIOT ¢ MeTaJlJIaMH.

21.  KadvecTBeHHas peakmus Ha KapOOHAT-HOH.

22.  Tlomy4eHue cTymHS KPEMHHUEBOW KHCIOTHI.

23. KadecTtBeHHast peakius Ha XJIOpuaA- WM cyinbdaT-uoHsl 24. V3MeHeHuEe OKpacKu
WHJIMKAaTOPOB B LIEITOYHOU Cperie.

25. B3anmopericTBue mienoyen ¢ yrileKuciabiM ra3oM.

26. KadecTtBeHHnas peakiys Ha KaTHOH aMMOHHS.

27.  Tlonmyuyenue ruapokcuna meau(Il) u ero pasznoxenue.

28. B3anmMoeiictBue kapOOHATOB C KUCIOTAMH.

29.  Ilomyuenme ruapokcuna xemnesa(lll).

30.  BsaumopeiicTBue xene3a ¢ pactBopoMm cyibdara meau(ll)

IIpakTHyeckue padoTbl

1. CBolicTBa KHCIOT, OCHOBaHWH, OKCUIOB M COJIEH B CBETE TECOPHUH BJIEKTPOJIUTUYECKOUN
JUCCOITUAITNN U OKUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN

HemeTanuabl 4 uX coearHeHus (27 yacoB)

CtpoeHne aTOMOB HEMETAUIOB W UX TmojoxeHue B Ilepumommueckorr cucreme. Psp
ANEKTPOOTPUIIATENbHOCTH. KpucTaummueckue peméTkd HEMETauIoB — IPOCTBIX  BEIICCTB.
Amtorponuss U e€ mpuuuHbl. PU3MYECKUe CBOMCTBA HeMeTauioB. OOIMMEe XMMHYECKHUE CBOMCTBA
HEMETAJUIOB: OKUCIIMTEILHBIE U BOCCTAHOBUTEIIBHEIE,

l"anmorensl, cTpoeHre UX aTOMOB M MOJIeKy1. Du3nueckre U XMMHUYECKHE CBOWCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH HM3MEHEHHMS CBOWCTB TaJOICHOB B 3aBUCUMOCTH OT UWX IIOJIOKEHUS B
[lepuoguueckoii cucreme. HaxoxkaeHue rajloreHOB B NPUPOJE U UX MOJNydeHHE. 3HAYCHHE H
MIPUMEHEHHE TaJIOTeHOB.

l"anoreHoBoiOpOIBI M COOTBETCTBYIOILIUE UM KHCJIOTHI: IUIaBUKOBas,

colisiHas, OpoMoOBOAOpOaHAs, HoA0BoAoponHas. ['amorenuasl. KadecTBeHHbIE peakldud Ha
rajioreHuuoHbl. [I[puMeHeHne coenHeHu rajJoreHOB U UX OMOJIOTHYecKast poib.

Obmas xapakrepuctuka smeMeHToB VIA-rpynmel. Cepa B mpupojne U e€ MOIydeHHe.
AnnoTpornHbie MOIU(UKALIMU CEPBl M UX CBOMCTBA. XUMHYECKHE CBOMCTBA CEPHI U €€ MPUMEHEHHE.

CepoBOJIOpO/: CTPOCHUE MOJIEKYNbI, (U3NYECKHE W XUMHUYECKHE CBONCTBA, MOJIYYCHHE H
3HaueHue. CepoBoaopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMruHODOPHI.

Oxcup cepri(1V), ceprrictas kucnota, cynbputel. KadecTBeHHas peakius Ha CyIb(QUTHOH.

Oxcup cepoi( V1), cepnas kucnora, cynbdatsl. Kpuctamnoruapatel. KauecTBeHHas peakius Ha
cynb}ar-uoH.
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Cepnast kucioTa — CHJIbHBIM asekTposuT. CBoiicTBa pa30aBiIeHHON CEPHOW KHUCIOTHI, Kak
TUMUYHOW KHUCJIOTBI: B3aUMOJCHCTBHE C METAJUIAMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBAHUSAMU M aM(OTEPHBIMH THIPOKCUAAMH, cofisiMu. KauecTBeHHas peakius Ha Cylb(aTHOH.

OOmiast xapakTepUCTHKa 3JEMEHTOB VA-rpynmbl. A30T, CTPOEHHE aToMa U MOJICKYJIbI.
du3nyuecKkue U XMMHYECKHE CBOMCTBAa W MPUMEHEHHUE a30Ta. A30T B IPUPOAE U €ro OMOJOrHYecKas
pOJIb.

AMMUak, CTpoeHue MOJIeKYJbl U (U3MYEcKHe CBOWCTBA. AMMHauHas BOJA, HaIIaTbIPHBIN
CHOUPT, TUApaT amMMuaka. JOHOpPHO-aKUENTOpHBIM MEXaHM3M O00pa30BaHUS KaTHMOHA aMMOHMSL.
BoccranoBurtenbsHble cBoiicTBa ammuaka. Cojiu aMMOHUS M UX IIpuMeHeHne. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxcupl a30Ta: HECOJIE00pa3yroLUue U KUCIOTHbIE. A30THCTash KUCIOTa U HUTPUTHL. A30THAs
KHCJIOTa, €€ TIoJlydeHue u cBoricTBa. Hurpartsl.

®ochop, crpoenne aroma u amiorponusi. dochumel. dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHU B

OO0mas xapakTepucTuka 3y1eMeHToB [V A-Tpymibl: 0COOEHHOCTH CTPOEHMSI aTOMOB, HMPOCTBIX
BEILIECTB M COEIUHEHHI B 3aBUCHMOCTH OT IOJIOKE€HHUs 3neMeHToB B Ilepmoauueckoil cucreme.
VYrnepoa. AnoTporiHble MOAUGUKALUU: anMas, rpagur. AMOpQHBINA yIriiepoJ U €ro copra: caxa,
aKTUBHUPOBAHHBINM yroib. AxacopOuus. Xumuueckue cBoiicTBa yriepona. Koxcoxummuueckoe
MIPOM3BOJICTBO U €ro nmpoaykuus. Kapousr.

Oxkcun yrnepona(Il): crpoerune Mosiekysbl, ojiydeHue | ero cBoictBa. Oxcup yriepona(lV):
CTPOEHHE MOJIEKYJIbI, TTOJYYEHHE U €ro CBOWCTBA. YTroJibHas KuciaoTa. Coiau yrojabHOW KHCIOTHI:
KapOOHaThI U THIpOKapOOHaThl. TexHUYecKas ¥ MUIeBas Coa.

Heoprannueckue ¥ opraHudeckue BeUIECTBA. YTIEBOAOPOIbl. XHMHUECKOE CTPOEHHE
OpraHMYECKUX BEIECTB, KaK MOPSI0K COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeNbHbIe YIIeBOAOPOIbl. DTUJIEH M alleTUJIeH, KaK HerpeaeibHbIe
(HeHachIlIeHHbIE)  yraeBoAopoasl. [openue yrimeBomoponoB. KadecTBeHHble peakuuu Ha
HemnpeeNbHbIE COSTUHEHMUSI.

DTUIIOBBIN CIIUPT, €T0 MOJyYeHue, MpUMEeHeHne U pusnonorndeckoe AercTeue. TpéxaToOMHBIN
cnuptT rmiepud. KayecTBeHHasi peakiids Ha MHOTOATOMHbBIE CHHUPTHL. YKCYCHas — IMpeICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoje. Cununuabl U cunad. OKcu
kpeMmuausA(IV). KpemaneBast kuciora u €€ com.

[IpousBocTBO crekiia u reMenTa. [IpoayKius CuaMKaTHOW TPOMBIIUIEHHOCTH:

ONTUYECKOE BOJIOKHO, Kepamuka, Gapdop, dasuc. Onruueckoe BOJOKHO.

Hemerannel B npupojie. @pakunoHHas neperoHka >KUAKOT0 BO3AyXa KakK CIOCO0 MOJydeHHs
KHCTIOpo/1a, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, Xa0pa, noaa. IIEKTPOIU3 PAaCTBOPOB.

[Tomyuenue cepHOM KHUCIOTHI: CHIPHE, XHUMH3M, TEXHOJOTHUECKas CXeMa, METOJ| KHIISIIEro
ClIOsl, MPUHIMIBI TEIJIO0OOMEHa, MPOTHBOTOKAa W IwWpKymsuuu. Oneym. [IpousBojacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

JdeMoHcTpanun

. Komexmus Hemeranios.

. Moenu KpUCTaUIMYECKUX PEMIETOK HEMETAUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.

. O30HATOp ¥ MPUHIIUIIBI €70 PAOOTHI.

. I'openune HeMeTaIIoOB — MPOCTHIX BEIIECTB: cepbl, pochopa, IPeBECHOTO YTIIs.

. OO0pa31iibl TaToreHoOB - MPOCTHIX BEIIECTB.

. BzaumogelicTBre rajloreHoB ¢ MeTalJIaMH.

. BriTecHenne xmopa OpomMoM wuiIM Hoga W3 pacTBopoB ux conedt 0 Komnmekuus
MIPUPOJHBIX COCIMHEHUN XJIOPA.

. Biaumopneiictue cepsl ¢ Mmertaamu. [ T'openue cepwl B kucnopoae O Kommekmus
CyIbGUIHBIX PYI.

. KauecTtBenHas peakuus Ha CyabGUA-HOH

19



ObeciBeunBaHUE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMoelicTBre KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI C MEBIO.
OOyrnuBaHue OPraHNYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHOM KHCIOTOM.
Huarpamma «CocTtaB BO3ayXa».

Buneodparments! u cnaiiapl «lItuusn 6azapbi».

[omy4yenune, cobupanue u pacro3HaBaHHE aMMHAKA.

Paznoxenne Guxpomara aMMOHHSL.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHMCIIOTBI C MEJIBIO.

I'openune yé€pnoro nopoxa.

Paznoxxenne HHMTpaTa Kajiusi W TOpeHHE ApeBecHOro yroiapka B HEM O OOpasusl

MIPUPOIHBIX coeauHeHui docdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.

[Tonydyenue 6emoro gocdopa u UCTIBITAHUE €TO CBOMCTB

Konnexuust «O6pa3ibl IpUPOIHBIX COSUHEHUH yTiaepoaa»

[Hoptper H. JI. 3enunckoro. IlornonieHne akTUBUPOBAHHBIM YIJIEM PacTBOPEHHBIX

BCIICCTB UJIN I'a30B.

YeTpoicTBO MpOTUBOTA3A.

Mogenu MoneKysl MeTaHa, dTaHa, dTHJICHA U alleTUJICHA.

B3aunmoeiicTBrue sTHIeHa ¢ OpOMHOM BOJION M paCTBOPOM MEePMaHTaHaTa Kajusl.
OO011ue XUMHUYECKUE CBOMCTBA KUCIOT Ha PUMEPE YKCYCHOM KHUCIIOTHI.
KadectBennas peaxiiys HAa MHOTOATOMHBIE CITUPTHI.

Konnexuus «O6pa3ibl IpUPOIHBIX COSIUHEHUH KPEMHUS.

Komnekuus cTekiia, KepaMuKH, IEMEHTa U U3JIETTUIA U3 HUX.

Komnekuust npoyKiuu CUIMKATHON MTPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiiasl « [ Ipon3BOACTBO CTEKIIA U LIEMEHTAY.

Komnekuus «IIpupoaHpie coeAMHEHUS] HEMETAIITIOBY.

Buneodparments! u crnaiinpl «@pakiimoHHas MEPEroHKa KUIKOTO BO3AyXa»
Buneodparmentsr u chaiiapl  «llomydenwe Bomopoaa, KHCIOpOJa UM TaJlOTEHOB

SJICKTPOJIUTUYCCKUM CII0CO00MY.

Mopenu anmnapaToB Ui IPOU3BOJICTBA CEPHOI KUCIOTHI.
Mopenb KUIsIero ciosi.

Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.

Buneodparments! u craiibsl «[ Ipor3BoACTBO CEpHON KUCTOTHI.
BuneodparmenTs u cnaiiasl «IIpon3BoacTBO aMmMHuaKay.
Komnexkuust «CoIpb€ U1 MOTy4eHUSI CEPHON KUCIOTHI».

JlaGopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

padoThI
2

3.
4.
5.

Pacno3naBanue rajgoreHu1-HOHOB.

KauecTBeHHbIe peakiuu Ha Cyab(haT-uOHBI.

KauecTBeHHas peakiusa Ha KATHOH AMMOHHUS.

XUMHUYECKUE CBOMCTBA a30THOM KHUCJIOTHI, KaK 3JIEKTPOJIUTA.

KadectBeHHnsbie peaknuu Ha GocdaT-HoH.

[TosmyueHnue u CBOWCTBA YrOJIBHOW KUCIIOTHI.

KauecTBeHHas peakiius Ha KapOOHAT-HOH.

[Ipomyckanue yriieKuciaoro rasa 4depes pacTtBop cunukara Hatpus. Ilpakruyeckue

N3ydenue CBOMCTB COJSHONU KUCIIOTHI.

N3yyenue CBONCTB CEpHOM KUCIIOTHI.

ITonydeHne amMuaka U U3y4E€HUE €0 CBOMCTB.
[TonydeHue yriuekuciaoro ra3a u U3y4eHHUe ero CBOMCTB.
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Metajibl 1 ux coequHeHus (17 yacos)

Ilonoxxenne wMeramuoB B Ilepuommueckoir cucreme xumuyeckux odnaeMeHros [l H.
MengeneeBa, CTpoeHHME HX AaTOMOB M KpHUCTALIOB. Mertajumyeckas CBSI3b M MeETAUIMYECKas
KpUcTaJuiMdeckass pemérka. dusznueckre CBOWCTBA METAJUIOB: JJIEKTPO- M TEIUIOIPOBOJHOCTD,
OTpaXkarolasi CIOCOOHOCTh, MIIACTUYHOCTb. CIlJIaBbl UEPHBIE U LIBETHBIE.

Mertaniabpl Kak BOCCTAHOBMUTENW. ODJNEKTPOXMMHUYECKHM psii HampspkeHuid. B3aummoneiictBue
METAJUIOB C HEMETAJIIAMHU, OKCUJAMH, KACIOTAMH, COIAMU. AJIFOMUHOTEPMHUSL.

CrpoeHre aTOMOB M MPOCTBIX BELIECTB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XMUMHMUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsA]oB siiep UX aTOMOB. OKCUIBI U THIPOKCHJIBI
LIEJIOYHBIX METAJUIOB, UX MOJY4YeHHME, CBOWCTBA, INpUMEHEHHE. BaxHeiline conu IIENoYHbIX
METaJJIOB, UX 3HAYEHUE B )KMBOM 1 HEXXMBOW IIPUPOJIE U B )KU3HU YEJIOBEKA.

CrpoeHre aTOMOB M HPOCTBIX BELIECTB MIEJIOYHO3EMENbHBIX METAIOB. 3aBHCHMOCTh
(bu3NYECKUX M XUMHUYECKHX CBONCTB IIEIIOYHO3EMENbHBIX METAJUIOB OT 3apsiioB SAEp HUX ATOMOB.
Oxcuapl U TUAPOKCUIBI LIEIOYHO3EMEIbHBIX METAJUIOB, UX MOJY4YeHHE, CBOMCTBA U NPUMEHEHHUE.
Baxneiimne conu MEIOYHO-3EMENIBHBIX METAJJIOB, UX 3HAYEHUE B INPHUPOJEC M JKU3HU 4YEJIOBEKa.
Kap6oHnaTe! 1 ruipokapOOHAThl KJIbLIKA.

XKéctkocTh BoABI: BpeMeHHass U nocTostHHas. CriocoObl yCTpaHEHUS! BPEMEHHOM KECTKOCTH.
Crioco0Opl ycTpaHeHUs MOCTOSTHHOM XKECTKOCTH. MOHUTHI.

CoenuHeHus aTFOMUHUS B pUpojie. XUMHUYECKUE CBOMCTBA amfOMUHUSA. OCOOCHHOCTH OKCH/Ia
U TUAPOKCUIA ATIOMMHMS Kak amM(pOTEepHBIX coequHeHHM. Baxueiue coim amoMUHUS (XJIOpU,
cynedar).

OcobGenHoctu cTpoeHmsi aroma kenesa. JKenmezo B mpupone. Baxueimme pynabl skenesa.
Oxcunpl u ruapokcunbl kenesa(ll) u xenesa(Ill). Comu sxeneza(Il) m xenmesza(Ill). O6HapyxeHue
MOHOB KaTHOHOB JK€eJIe3a B PaCTBOpPE. 3HAUCHHE COCAMHEHUH XKee3a.

Koppo3sus xumudeckast 1 IEeKTPOXUMAYECKaAs. 3alluTa METAJIJIOB OT KOPPO3HUHU.

Mertannsl B npupoje: B CBOOOJHOM BUJIE U B BHUIE coequHeHuil. [lonarue o meramtypruu.
Uépnas m uBetHas metautyprus. [Iupomeramtyprusi, THIAPOMETATYPrUsl, 3IEKTPOMETAILIYPIHS.
Jlomennsrii mporiecc. [lepepaboTka dyryHa B cTaib. DJIEKTPOJIH3 PACILIABOB.

JdemoHcTpauuu

. B3aumonelicTBue HaTpus, TUTUS U KaJIbLUs C BOJOM.

. l'openue Hatpus, MarHus u eje3a B KUCIOPOJIE.

. Bcenbika TepMuTHON cMecH.

. B3anmopelictBie cMecH MOPOIIKOB CEpPbl U Keje3a, IIMHKA U CEPBI.

. BzanMmopeiicTBue allfOMUHUS ¢ KHCIOTaMU, IIEJI0YaMH U BOJIOM.

. B3aumopelictBue xesne3a u MEAU C XJIOPOM.

. B3aumopelictBue Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHUCJIOTOM
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).

. Okpacka miaMeHu COeIMHEHUSIMHU IIEJI0YHBIX METAJIOB.

. Okpacka miaMeHu COCTMHEHUSAMH IIEI0YHO3EMETbHBIX METAJIJIOB .

. ["amenue u3BecTH BOJOM.

. [Tonyyenue xEcTKOM BOABI B3aUMOACHCTBUEM YIJIEKHUCIOTO C U3BECTKOBOM BOJIOM.

. YcTpanenue BpeMeHHOH jKECTKOCTH KUISTYSHUEM U 100aBKOM COIbI.

. YcTpaneHnue nNoCcTOSHHON KECTKOCTH J00aBKOM COMBI.

. WNonuts! 1 npuHIUN ux Aerctus (BugeodparMenr).

. Kosnnekuust npupoIHbIX COETUHEHUN aTFOMUHUS.

. BuneodparmenTs! u cnaiapl «OKCHIT ATFOMUHUS U €70 MOAU(DUKAIIAI.

. [Tonyuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHNE €T0 CBOWCTB.

. Komnexius « XuMH4uecKre HCTOYHUKH TOKA.

. Pe3ynbTaThl JIUTENBHOTIO KCIIEPUMEHTA 10 U3YYEHHUIO KOPPO3UM CTAJIBHBIX U3/IEIINNA B
3aBUCUMOCTH OT YCJIOBUH ITPOLIECCOB.

. Boccranosnenue menu u3 okcuaa meau(1l) Bogopomom.
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. Buneodparmentst u cnaiipl « [ [pou3BOICTBO UyryHa U CTAIH.

. Buneodparments! u cnaiiapl «3aenust U3 4yryHa v CTajim.
. Buneodparments! u cnaiiapl « [pou3BOICTBO QIIOMUHUSY.
JlabopaTopHbIe ONbITHI

39.  BzaummopeiicTBue xerne3a ¢ pactBopom cynbdara meau(ll).
40. [Tosrydenune n3BECTKOBOM BOJIBI M OTIBITHI C HEM.

41. [Tonyyenue ruapoxcunos xene3a(ll) u (III). 42.KauecTBeHHBIE peakIuu HA KaTHOHBI
xKelesa.

IIpakTnueckune padoTol

6. [Tonyuenue xecTKON BOABI U CIIOCOOBI €€ YCTPAHEHHUS.

7. Pemrenne skcnnepuMeHTANIBHBIX 3aa4 110 TeMe «MeTamibDy.

XuMHA M OKpYysKaomas cpeaa (2 yaca)

Crpoenue 3emnu: sapo, MaHTHUS, 3€MHas KOpa, MX XUMHYECKHH cocTaB. Jlutocdepa u eé
XUMHUYECKU coctaB. Munepaibl. Pyael. Ocanounsie nopossl. [lonesHsle uckomnaeMple. XUMUYECKHMA
cocTtaB ruipocdeprl. XuMHUYECKHI cOCTaB aTMOC(HEPHI.

HcTouHMKM XMMHUYECKOTO 3arps3HEeHMs] OKpyXkaromied cpenbl. ['mobanmbHBIE 3KOJIOTHYECKHE
npoOieMbl  YeloBeYecTBa: MapHUKOBBIA 3G (eKT, KHUCIOTHbIE JOXKAW, O30HOBBIE JBIPHI.
MexayHapoiHOE COTPYAHUYECTBO B OOJIACTH OXPAaHbl OKPYXKAIOLIEH cpeapl OT XUMHUYECKOTO
3arpsA3HeHus. «3enEHas XUMUs».

JdeMoHcTpanuu

. BuneodparmenTs! u cnaiipl «CtpoeHue 3eMid U €€ XUMHUYECKUNH COCTaB.

. Komnexnust MUHEPAIOB ¥ TOPHBIX MOPOJ.

. Komnekuus «Pynapl MmeTaninony.

. Buneodparments! u cnaiifpl «I 1006anbHble 3KOJI0THYECKHE TPOOIEMBI UETOBEUECTBAY.

JlaGopaTtopHbie onbIThI 43. M3yueHue rpanura.

O000eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHy (7 4acoB)

CrpoeHue aroMa B COOTBETCTBUH C TMOJIOKEHHUEM XHMHYECKOro anemeHTta B [leproanueckoit
cucreme. CTpoeHHME BEIECTBA: XMMHUYECKAas CBA3b M KPUCTANIMYECKHE PEHIETKU. 3aBUCHMOCTb
CBOMCTB OOpa30BaHHBIX 3JIEMEHTaMU MPOCTHIX BEUIECTB (METaUIOB, HEMETAIJIOB, OJaropoJHbIX
ra3oB) OT MOJIOXKEHUS AieMeHTOB B [lepuonndeckoii cucreme. TUNONOTHS HEOPraHUYECKUX BELIECTB,
JiefieHue X Ha Kiacchl U rpynmnsl. [Ipencrasutenu.

[Ipu3Haku U ycIoBUSl MPOTEKAHUS XMMHUYECKUX peakluid. TUIOJIIOTHS XUMHUYECKUX PEaKIHii
10 Pa3IUYHBIM OCHOBaHUsM. Peaxiuun MOHHOTO oOMeHa. OxucanTeNnpHO-
BOCCTaHOBUTEIIbHBIC PEAKITHH.

XuUMUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB. XapaKTepHble XHMHUYECKHE CBOMCTBa
cosieo0pa3yoIInuX OKCUIOB, TUAPOKCUIOB (OCHOBAaHUH, KUCIOT ¥ aM(POTEPHBIX THIPOKCHUJIOB), COJICH.

IV. TEMATUYECKOE IINTAHUPOBAHUE

Tematnueckoe IIaHMPOBAHUE PEATU3yeT OJUH U3 BO3MOXKHBIX MOJXOJOB K PaCIpPEICIICHUIO
M3y4aeMOro MaTepuaa 1o rogaM, BpEMEHH U3Y4EeHHs OTACIbHBIX TEM Kypca.

B naHHOM mUIaHMpPOBaHMM pa3zeibl OCHOBHOTO COJEp)KAHUS MO XUMHMU pa3OUTHl HA TEMbI B
XPOHOJIOTUU MX M3y4eHUs M0 yueOHMKaM. OCOOEHHOCTBIO 3TOTO IJIAHUPOBAHUS SBJSIETCS TO, YTO B
HEM COJIEp)KUTCSl ONMCAaHHE BO3MOKHBIX BUJIOB JEATEIBHOCTH OOy4aromuXcs B MPOILECCe YCBOCHUS
COOTBETCTBYIOIIETO COAEPIKaHMs, HAIPABJICHHBIX Ha JOCTHKEHHE OCTaBJIECHHBIX Lesel 00ydyeHusl.

IIporpamma 8—9 knaccoB paccunTaHa kak Ha 2 yaca (136 4 3a 1Ba roga oOy4eHus1) B HEMIEIIO.
B TemaTnmueckoM IJIAHMPOBAHWU MPEIYCMOTPEHO pPE3EpBHOE BpeMs, HEOOXOAMMOCTb KOTOPOIO
00ycCJIOBJIEHa T€M, YTO peajibHasi MPOJODKUTENILHOCTh Y4€OHOI0 rojla BCEerJa OKa3bIBaeTCsl MEHbIIE
HOPMAaTUBHOM.

22



TemaTn4yeckoe NuIaHNpoBaHue Kypca 8 kiacca
(2 u B HepreJ110, Beero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMsi)

Homepa
YPOKOB

Tema ypoka

OcHoBHoOe coep:kaHHe YPOKaA

XapakTepucTuka OCHOBHBIX
BH/IOB AeATeJLHOCTH
00y4yarIMXxcs (na YPOBHeE

YueOHBIX el CTBHIA)

8 kiacce

HavanbHble NOHATHS U 3aKOHBI XUMuH (20 4)

1

[Ipenmer xumuu.
Poms  xumun

B
JKU3HU YeJOBeKa

Tena wu BemectBa. CBoiicTBa
BEIIECTB. OTaJOHHBIC (U3MUECKUE
CBOMCTBA BellecTB. Marepuansl U
MarepuanoBefeHue. Poinb xumMuu B
KU3HU COBPEMEHHOro O00IIecTBa.
OtHomieHue oO0MmecTBa K XUMHHU:
xemodunus u xemopoOousi.
JdemoHcTpauuu. Komneknus
MAaTepHUaOB U U3JICIIUI U3 HUX.
JlaGopaTopHble onbITHI.

1. O3HaKOMIIEHHE C KOJUIEKIMEN
1a60paTOPHOM TOCYIBI

ObvsicHamb, 4YTO  TPEIMETOM
U3y4YeHUs XUMUH SIBIITIOTCS
BemecTBa, WX CBOWCTBA MW WX
MpeBpaIIcHusI.

Paznuuams  Telma wu  BellecTsa,
BEIIIECTBA M MATEPUAIBI.

Yemanasnusamo MPUYHHHO-
CIICICTBCHHEIC CBSI3U MEXITY
CBOMCTBaMH BEIIECTB Hu ux
MpUMEHEHUEM

Xapaxkmepuzosambw
MOJIOKUTEIBHYIO U OTPHUIATEIHHYIO
POJIb XUMHUHU B KU3HU COBPEMEHHOTO
oOmrecTna.

Apeymenmuposamo CBOE
OTHOIIGHHE K  XeMopwimu |
xemohoouu.

MeTtoanl
M3y4YEHUS XUMUHU

Metoast W3yYEHUS XUMHM.
HaOmronenue. DKCIEPUMEHT
MonenupoBaHue. Mopaenu
MaTepUaJIbHbIE W 3HAKOBBIC WJIU
CHMBOJIBHEIC.

JdemoHcTpanmnu. Monenu,
WCIIOJIb3yeMble Ha ypoKaxX (pu3uKw,
OunoJIoruu u reorpaguu.
OO0bEMHBIE W IIAPOCTEPIKHEBBHIC
MOJICTIH HEKOTOPBIX XUMHUYECKUX
BelecTB. Moaenn
KPUCTAUIUYECKUX PEIIETOK

Xapakmepuzoeamv  OCHOBHBIC
METOJbl ~ M3Y4YCHHUS ECTECTBEHHO-
HAYYHBIX JUCHUUIUIAH. [Ipugooums
pUMEPbI MaTepUATbHBIX u
3HAKOBBIX WIN CHMBOJIBHBIX
MoJieNiel, UCTI0JIb3yeMBIX Ha YpOKax
bu3uKy, 6MOJIOTHH U Teorpaduu.
Cobupamp 00BbEMHBIC u
IAPOCTEPKHEBBIE MOJICITH
HEKOTOPBIX XUMHUECKUX BEIIESCTB

ArperaTHblie
COCTOSIHUS
BEIIECTB

["a3ml. Kunkocrtu. Trépapie
BelleCTBA. B3auMHble Mepexo/ bl
MEXy arperaTHbIMM COCTOSIHUSIMHU
BEIIIeCTBAa: BO3TOHKa (CyOmumarius)
U JecyOonumarius, KOHACHCAIUs |
UCMIApEHUE, KpUCTAJUIM3alUus |
J1aBJICHUE.

JdemoHcTpanum. Cobupanue
npubopa UIsi TONydeHHs] Ta3a U
MpOBEpPKa €ro Ha TePMETUYHOCTD.
Bosronka cyxoro npjaa, moaa Wid
HadTanuHa. ArperaTHble COCTOSHUS
BO/IBI.

JlaGopaTopHbIe ONBITHI.

Paznuuams  Tpum
COCTOSIHUS BELIECTBA.
Yemanaenueams B3alMOCBSI3U
MEXIy HHMHM Ha OCHOBE B3aMMHBIX
[IEPEXO0B.
Hnniocmpuposams 3T TIEPEXOAbI
IPUMEPaMU. Habnwooamv
XUMUYECKUN HKCIIEPUMEHT
U Oellamb BBIBOJBI HA OCHOBE
HaOIIONECHUH

arperaTHbix
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2. TIlpoepka  mpubopa  mus

MOJIy4EeHHUs Ta30B Ha

TepMETHYHOCTb
[IpakTuueckas 3HaKOMCTBO ¢  JabopartopHbM| Pabomamb c 1a60paTOPHBIM
pabora 1:| obopynoBaHueM. 000py/I0BaHUEM U HarpeBaTeIbHbIMU
«3nakoMcTBO  c| [IpaBmiia TexHukM O€30MacCHOCTH | MPUOOpPaMU B COOTBETCTBHH  C
7abopaTOpHBIM | Ipu paboTe B KaOMHETE XHMHU.| MPAaBUJIAMH TEXHHKH 0€301aCHOCTH.
obopynoBanueM. | HekoTopsie BHIbI paboT. Buinoansame MPOCTEUIIINE
» OOHnapyxeHHe TPOAYKTOB TOPEHUS | MAHHUITYJSIUK € J1a0OpaTOPHBIM

napaguHa W BIUSHHC BO3AyXa Ha| 000PYIOBAHHEM: C

TOpPEHHE CBEYH 7a00paTOPHBIM ~ IITAaTHBOM,  CO

CIIUPTOBKOM

Jomamuunii Hab6mnronenue 3a ropsieii cBeuoi Buinoansame Oe3omacHbIe B
SKCTIEpUMEHT | dwuznydeckue SBICHUS MPHU TOPSHUH | JTOMAITHAX YCIIOBHSX

CBEUH. IKCTIEPUMEHTHI, MIPOBOIUTH

CrpoeHnue riaMeHu CBeYn

HAOJIOICHUS 32 TOPEHUEM CBEYHN

Bmussane Bo3gyxa Ha rtopenue| Ogopmasimes OTU4ET O TPOJCTAHHOU
CBEUH paboTe ¢ UCTHOJIB30BAHUEM PYCCKOTO
SI3bIKA U SI3bIKA XUMUH
dusznyeckKue Ousnueckue  sBiaeHus.  Yucteie | Paziuuams  pusnueckue u
SIBJICHHS] B XUMHUH | BEIIECTBA U CMECU. | OMOTCHHbBIC W | XUMUYECKHUE  SIBICHUS,  YHCTHIC
TE€TEPOTeHHBIE  CMECH. CwMmecu | BemiecTBa 1 CMECH.
razoo0pasHble, Xuakue u TBEpAble. | Knaccuguyuposams cMecu.
CrmocoObsl  pazgenenust  cMmeceid: | [lpusooums  TIpUMEpHI
MEPEroHKa, WM  JUCTUIUISLMSA, cMecen pa3IMYHOTO
OTCTauBaHUE, (buIbTpOBaHUE, | aTPEraTHOTO COCTOSIHUSL.
KpUCTAJUIM3aLlMsl WIN BeIIApUBAHUE. | Ycmanasnusams MIPUYUHHO-
Xpomarorpadus. [IpumeHeHnue | ciieICTBEHHbBIE CBSI3U MEXITY

9TUX CIOCcOoO0B B J1ab0OpaTOpHOM
IpaKkTUKe, Ha IPOU3BOACTBE U B
OBITY.

Jdemoncrpauuu. Paznenenue nByx
HECMEILIMBAKOIIUXCS KUJIKOCTEH C
NOMOILBIO JEJIUTEIbHONM BOPOHKH.
Huctunmnstop u  ero  pabora.
YcranoBka a1 GUIBTPOBAHUS U €€
pabora.

YcTaHOBKa Jjisi BBINTAPUBAHUS U €€

pabora. Koekuus OBITOBBIX
npubopoB  mia  (QHIBTpOBaHUSA
BO3ayXa. PasneneHuwe Kpacsiiero
BelecTBa ¢omacrepa C

IIOMOUIBIO OyMaxxHOM
Xxpomarorpaduu

JlaGopaTopHBbIe ONBITHI.

3. O3HakoMIIeHHE C MUHepalaMH,
00pa3yroIUMH TPAHUT.

4. IlpuroToBieHUE TIETEPOTEHHOU
CMECH IIOPOILIKOB CEphl U JKEJIE3a U
UX pa3JelIeHue

(U3UYECKUMHU CBOMCTBAMHU BEIIECTB
CMECH H CTI0CO0aMM UX pa3/IeieHUs.

Paznuuamo ux, onuceledms U
xapakmepuzoeanito IMPAKTUYCCKOC
3HA4YCHHC.
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[IpakTnueckas
pabota 2
AHanu3 MoYBbI»

AHaIN3 MOYBEI

Pabomamy ¢ J1abopaTOpHBIM
000py1I0BaHHEM u
HarpeBaTeJIbHBIMH NPUOOpaMU B
COOTBETCTBUHU c MpaBUIAMHA

TEXHUKH 0€30I1aCHOCTH.
Buinonname tnpocrteiiine mpuEMBI
oOpamieHuss ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM BOPOHKOM,
(GUIbTPOM, CHUPTOBKOM.
Habnrooamo 3a CBoIicTBaMu
BEIECTB u SIBJICHUSIMU,
MIPOUCXOISIINMU C BEIICCTBAMHU.
Onucvleamo XAMHAYECKUHI
AKCIIEPUMEHT C MTOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.
Jlenamb  BBIBOABI  TIO
pe3yiabTaTam

MPOBEAEHHOTO SKCIIEPUMEHTA

ATOoMHO-
MOJIEKYJISIPHOE
Y4EHUE.
XuMudeckre
DJIEMEHTEHI

XuMHYecKrue 3JIeMeHTBl. ATOMBEI U
MoJekynbl. [IpocTeie W CIIOXHBIC
BelecTBa. AJUTOTPONUS HA IPUMEPE
kuciaoposia. OCHOBHBIE TOJIOKEHHS
ATOMHO-MOJIEKYJIIPHOTO ~ YUEHHS.
Honbl. BemecTBa MOJNEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
JdemoHcTpanmnu. Monenu
AJUTOTPOITHBIX Mo UKAITHI
yTJIEpOJia U CEPHI.

[Tosnydyenune o3oHa

ObvscHamn, 4qTo
XUMHYECKHI 3JIEMEHT, aToM,
MOJIEKYyJa,  aJUIOTPOIHs,  WOHBI.
Paznuuams 1pocThie W CIOXKHBIE
BCIIIECTBA, BEIeCTBA
MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTPOEHUS.
Yemanasnusams MIPUYUHHO-
CIIEICTBEHHEIC CBSI3H MEXITY
COCTaBOM MOJIEKYJI M CBOWCTBaMHU
AJUTOTPOITHBIX MoAuUKAITHI
KHUCJIOpOJa. Dopmynuposamo
OCHOBHEIC  TIOJIOKEHHS  aTOMHO-
MOJICKYJISIPHOTO YYEHUSI

TakKoe€

8-9

3Haku
XUMHYECKUX
9JIEMEHTOB.
Ilepuoanueckas
TadauIa
XUMHYECKUX
anemenToB /[l. W.
Menneneesa.

3Hakd  (CHMBOJIBI)  XHMHYECKHX
aneMeHToB. MHpopmalus, KOTOpYIo
HECYT 3HaKU XUMHUYECKUX
3JIEMEHTOB. DTUMOJIOTHS HAa3BAHUU
HEKOTOPBIX XUMUYECKUX
3JIEMEHTOB. [lepuoanueckas
TabIUIa XUMUYECKHUX dJIeMeHTOB /1.
. Menneneena:
KOPOTKOTIEPUOIHBIH u
JUTMHHOTIEPUO JHBIH BApUAHTHI.
Ilepuoasl u rpynnsl. ['naBHasg wu
noboyHas moarpynmnsl win A- u b-
TPYIIIBIL.

OTHOcuTENbHAs AaTOMHAs Macca.
JdemMoncTpanuu.

Hoprperst M. SI. Bepuemnyca u JI.
. Meneneesa.
KopoTkonepuoiubrit u
JUTMHHOTIEPUO AHBIN BAPUAHTHI

Haszvisamv u 3anucvieamv 3HaKU
XHMHUYECKHUX JIEMEHTOB.
Xapakmepuzosams WHGOPMAIIHIO,
KOTOPYIO HECYT 3HAKH XUMHUYECKUX
31eMeHTOB. Onucwvleams CTPYKTYPY
TaOJULBl XUMHYECKHUX DIIEMEHTOB
J. Y. MeHaeneena.
ObvscHamo STUMOJIOTHYECKHE
Havala Ha3BaHUM  XMMHYECKHX
AJIEMEHTOB U UX OTIEIBHBIX TPYIIIL.
Paznuuams  KOPOTKONEPUOIHBIN
U JUTMHHOIIEPUOIHBIN
BapHUaHThI [Iepuoanueckoit
cuctemsl /1. 1. MeHnaeneeBa
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[Tepuonnueckoit cucCTEMbI
MenneneeBa

A N

10-11

XUMUYECKHUE
(bopmyIbl

Xumnueckue Gopmyinsl. UHAEKCH U
kodhuimentel.  OTHOCHUTENBHAS
MOJIEKyJIsipHasi Macca. MaccoBas
JO0JsT  XUMHYECKOTO DJJIEMEHTa B
COCJIMHEHUH.
Wudopmanus, KOTOpyrO
XUMUYECKHe (OPMYITbI

HECyT

Omobpasicamb COCTaB BEUIECTB C
MOMOIIBI0 XUMHUYECKUX (popmyt.
Paznuuamo WHJIEKChI "
KO3 PUIIUEHTBHI.
Haxooums ~ OTHOCUTENIbHYIO
MOJICKYJISIPHYIO
BEIIECTBA M1 MAaCCOBYIO
JI0JIIO XUMHUYECKOTO
DIIEMEHTAa B COCMHEHUH.
Tpancauposamo UHpOpMaIHIO,
KOTOPYIO HECyT XUMUYECKHE

bopMyIbl

maccy

12-13

BanentHocTh

BanieHTHOCTS. CrpykTypHbIE
dhopmynel. XUMUYECKHUE DJIEMEHTHI
C TOCTOSHHOM M IEpPEeMEHHOU
BAJICHTHOCTHIO. BBIBOA  (popmyIsI
COCMHEHUS] 10  BaJIEHTHOCTH.
Onpenenenue BAJICHTHOCTH
XUMHUYECKOTO JJIeMEHTa 1o
dbopmyne BemectBa. CocTaBlieHHE
Ha3BaHWUII COECNUHEHHUH, COCTOSIIHNX
W3 JABYX XHMHUYECKHUX OHIJIEMEHTOB,
o BAJICHTHOCTH. 3akoH
MOCTOSIHCTBA  COCTaBa  BEIECTB.
JdemoHcTpanmnu.
Koncrpyupopanue
HIAPOCTEPIKHEBBIX
MOJIEKYII

MoJeien

ObvsicHame, 9TO TaAKOE BAJIEHTHOCTD.
Ilonumams ~ OTpaXCHHE  TMOPSIKA
COCIMHEHUS aTOMOB B MOJIEKYJIax
BEIIECTB IMOCPEJICTBOM CTPYKTYPHBIX
dbopmyit.

Yumemv  cocmasniamv  hopmynbl
COEOUHEHNN II0 BaJECHTHOCTH WU
onpedensimb BAJICHTHOCTH JJIEMEHTA
1o ¢GopMyJie ero COeTMHECHHS

14

XuMudeckue
peaKkIuu.
[Tpusznaku
YCIIOBHS
MPOTEKAHUS

Hux

PearenTsr
peaKIuu.
XUMHUYCKUX
VYcnoBus nx
MIpEKpaIICHUsI.
TOPCHHSL.

XHUMHYECKHE DPEAKLUU.
U TPOILYKTHI
[Ipu3zHaku
peaKkuuid.

NpPOTEKaHUus |

Peakiun

DK30TepMUYECKUE U

SHIOTEPMHUYECKHUE PEAKIUU.

JeMoHcTpanum.

Anmapar Kunmna

Pa3znoxxenne Ouxpomara aMMOHHUSL.

l'openue cepbl 1 MarHUEBOH JICHTHI.

JlabopaTopHble  ONBITHI.

5.B3aumonericteue pacTBOpPOB

XJIOPUAOB W HOJUAOB Kallusig C

pacTBOpOM HUTpaTa cepedpa.

6. [Tonydyenue ruapokcuaa meau(Il)

U ero B3aUMOJCHCTBUE C CEpHOU

KHUCJIOTOM.

7. B3aumoieicTBrE pacTBOpa COJBI

C KMCJIOTOU

Xapaxmepuzosamu XAMUYECKYIO
peaknuto W e€  YJaCTHHKOB
(peareHTl W TPOAYKTHI PEAKIIUH).
Onucvieamvy TPU3HAKA ¥ YCIOBHS
TEYCHUS] XUMHUYECKUX PEaAKIIUH.
Paznuuams  3K30TEpMHUECKHUEC

u DHJIOTEPMHUUECKHUEC
peaKiuu.
Coomnocums
TOpEeHUs u
peaxIuu.
Habnwoamo u ONUCHIBAMb
XUMHYECKUN AKCIEPUMEHT C
MOMOIIBI0  PycCcKoro  (PoJHOTO)
S3bIKA U S3bIKA XUMUHU

pC€aKuuu
OK30TCPMHUYCCKHEC
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15-16

3aKkoH
COXpaHEHUs
MacChl BEIIECTB.
XuMudeckne
ypaBHEHUS

3aKOH COXpaHEHHUsI MACChI BEIIECTB.
XUMUYECKue YpaBHEHHS.
CocraBienue XUMHUYECKUX
YPaBHEHUH. WNudopmanus,
KOTOPYIO XHUMHYECKOE
ypaBHEHHE. JleMoHCTpauu.
[Toptpetsr M. B.

JlomonocoBa u A. JI. JlaByasbe.
I'openue docdopa. OnbITHI,
WUTIOCTPUPYIOILIKE 3aKOH
COXpaHEHHS MACChl BEIIECTB.
JlabopaTtopHbie ONBITHI. 8.
IIpoBepka 3akoHa  COXpaHEHHS
Macchl  BEUIECTB Ha  IPHMEpe
B3aUMOJICHCTBUS ménoun u
kuciotel. 9. IlpoBepka 3akoHa
COXpaHEHHsS Macchbl BEUIeCTB Ha
MpUMepe B3aUMOJICHCTBUS MIETOYH
u cosn xenesa(Ill)

HECET

Dopmynuposams 3aKOH COXPaHEHHS
maccel BemiectB. Cocmaenames Ha
€ro OCHOBE XUMHUYECKUE YPaBHEHHUSI.
Tpancruposamo uH(pOpMaLHIO,
KOTOPYIO HECYT XHUMHYCCKUC
YpaBHEHUH.

DKCIEepUMEHTAIBHO

noomeepaocoams  CIPABEAJIUBOCTD
3aKOHA COXPAHEHUS MacChl BEIIECTB

17-18

Tumesl
XUMHAYECKUX
peakuui

Knaccudukarus XUMHAYECKUX
peakuuMii 1O COCTaBy H YHCIY
peareHToB M IMPOAYKTOB. THIIBI
XUMHUYECKUX peakiui. Peakunmn
COeIMHEHUS, pas3ioxKeHMs,
3aMelleHus u oOMeHa.
KaranuzaTtopsl 1 kaTanus.

JdemoHcTpanmnu. I'openne
dbocdhopa, pacTBOpeHHE MPOIYKTa
TrOpeHus B BOJE U HCCIEOBaHUE
MOJIyYEHHOTO PacTBOpa JIAKMYCOM.
B3anmopeiicTBre COMSTHONM KUCIIOTHI
¢ uuHkoM. Ilomyuenue ruapokcuaa
meau(Il) u ero pasnoxxeHue

Knaccugpuyuposams ~ XuMu9eckue
peakuu 10 TPHU3HAKYy 4YHCIa |
COCTaBa PEareHTOB | MPOTYKTOB.
Xapaxmepuzoeamsv  polib
Karaau3aTopa B MPOTEKaHUHU
XUMHYECKOW PEaKIUH.
Habnrooamo H ONUCHIBAMb
XUMUYECKHAHN AKCIIEPUMEHT c
MOMOIIBIO  PYCCKOTO  (POJHOTO)
SI3BIKA M SI3BIKA XUMUHU

IIpU HarpeBaHMH.
JlaGopaTopHbIe ONbITHI.
10. Paznosxenue
BOJIOpOoJa C
mapranna(lV).
11. 3amelieHue Kejae30oM MeIW B
MEIHOM KYyIopoce.

MEpoKCHuia
IIOMOINBKO OKCHIA

19

IloBTOpeHne u
00o01eHune
TEMBI.

IlonroroBka K

KOHTPOJIBHOU
paboTe

TeCTI/IpOBaHI/Ie, PCUICHUC 3aaa4 U
BBITIOJTHCHHC ynpaxcHeHI/Iﬁ 10 TEMC

20

KonTpoabnas pabora 1. «<HayanbHble NOHATHA M 3aKOHBI XUMHUM

Baskneiiuue npeacTaBUTeIM HEOPraHMYeCKUX BemlecTB. KosimyecTBeHHbIe OTHOIIEHUs1 B Xxumum (18

1)
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21 Bo3agyx wu ero| CocraB Bo3yXa. Xapaxmepuzosams 00BEMHYIO JIOITIO
COCTaB [Monstre 06 00BbEMHON none ()| KOMIOHCHTAa  TaKOH  HPUPOHOM
KOMIIOHEHTA TIPHPOJHON Ta30Boii| FA30BOH CMECH, Kak BO3IyX, H
cMecH - BO3/yXa paccuumoleams €€ 10 00bEMY 3TOM
Pacuer 00BEma KOMITOHEeHTa | CMCCH.
ra3oBOil CMeCH 1Mo ero oowemuoii| Onucvigams  OOBEMHBI  COCTaB
0JIe U HaO60pOT. aTMOC(l)epHOFO BO3JyXa U NOHUMANb
I[eMOHCTpaIII/II/I. OnpeHeHeHHe 3HAYCHHC IIOCTOSAHCTBA 3TOro
COZEpKaHUs KUCIOPOJia B BO3ayxe. | COCTaBa Uil 310pPOBbs
22 Kucnopon Kucnopon. O3son. [lonydyenue | Xapakmepuzosamo 030H, Kak
KHCJIOPO/Ia. Cobupanne U | QJUTOTPOTIHYIO MO (UKAITIIO
pacro3HaBaHue KHUCJIOpO/Ia. | KUCJIOpOJa.
XUMHYEeCKUEe CBOMCTBa Kuciopona:| Onucvieamo buszndeckue u
B3aMMOJICIICTBUE C  METaJIaMH,| XUMUYECKHE CBOWMCTBA, MOJYYCHHUE U
HEMeTaJJIaMHU " CJIO)KHBIMU | IPUMEHEHNE KHCJIOPOJia c
BEIECTBAMHU. [IpuMeHeHne | NCIIOIB30BAHUEM PYCCKOTO
KHCJIOPO/1a. (poAHOTO) SI3BIKA U A3bIKA XUMHH.
KpyrosopoT kucioponaa B mpupone. | Yemanasiusamo MPUYHHHO-
JdemoHcTpanmnm. [Tonyyenue | cinencTBEHHbIE CBSI3U MEXTY
KHCIIOpoa pasnoxeHueM | GU3NIeCKUMU CBOMCTBaAMH
MepMaHraHaTa Kajius W TEpPOKCHIA| KUCIopoJaa U crmocobaMu  €ro
Bojopona. CobOupaHue METOJIOM | COOMpaHUSI.
BBITECHCHHMSI BO3JyXa H  BOJBL | [Iposooumpy, Habroams u
PacnioznaBanue KHUCIIOPOJIa. | Onucblgams XUMHUYECKUN
l'openne wmarHus, xesnes3a, YIUis, | SKCIEPUMEHT 1O  MOJIyYEHHIO,
cepsl 1 pocdopa B kucmopoae COOMpaHMI0O W  Pacro3HaBAHHIO
KHCJIOpO/ia C COONIOJICHUEM MpPaBUII
TEXHUKH 0€30MaCHOCTHU
23 [IpakTrueckas [Tonyuenue, cobupanue u| Pabomamuw c 71a60paTOPHBIM
pabora 3:| pacmno3HaBaHHE KHCIOpPOa 00opynoBaHueM u
«[lonyuenue, HarpeBaTelbHBIMU  NPUOOpPaMH B
coOupanue u COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
pacro3HaBaHUE 0€30MacHOCTH.

Kucjiaopoaa »

Buinonnsme  npocreiime mpuEMBbI
oOpareHus c 1a060paTOPHBIM
obopymoBaHueM: cobupaTh HpUOOp

JUISL TIOJIy4CHHSI Ta30B, IPOBEPSTH
ero Ha FePMETUYHOCTh u
UCMOJIb30BaTh  JUIS  TOJYYCHUS
KHCJI0OPOJIa.

Cobupams  KUCIOPOJ  METOJOM
BBITECHEHUS BO3yXa u
PAcno3Hasamy €ro.

Habnrooamo 3a CBOMCTBaMH
BEIIECTB u SIBJICHUSIMU,
MPOUCXOSIIUMHU C BEIIECTBAMH.
Onucwvieamo XUMHYECKUH
OKCIIEPUMEHT c ITOMOIIBIO
€CTeCTBEHHOTO  (PYCCKOTO WK

pPOAHOT O) A3bIKA U A3bIKa XMMUH.
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Cocmasnams OT4ET 11O
pe3yabTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA

24 Oxcupl Oxcunpl. OOpa3zoBaHue Ha3BaHMI | Bvioensams CyleCTBEHHBIC TIPU3HAKU
OKCHJOB 1O WX  (opMmysiaM. | OKCHIOB.
CocraBnenne (GopMyn OKCHIOB MO | /faéamb Ha3BaHUS OKCHIOB IO HX
ux Ha3BaHusM. [IpexncraButenu| popmynam. Cocmasnsimes GHopMyIbl
OKCHUJIOB: BOJIa M YTJICKUCIBIA Ta3,| OKCUIOB IO UX HA3BAHUSIM.
Heran¢Has U3BECTh. | Xapakmepuzoeamuy TaKHX
JdemoHcTpanmum. Koumeknus | npeacraBuTeneil OKCUI0B, Kak BOJA,
okcu1oB JlabopaTopHbIii ONBIT. VIJIGKUCIBIA  Ta3 W HerameéHas
12. IlomyTHeHHME  W3BECTKOBOM | U3BECTh
BOJIBI pu MIPOITYCKAHHUH
YTJIEKUCIIOTO ra3a
25 Bonopon Boaopon B npupone. @usnyeckue u | Xapakmepuszosameo COCTaB
XAMHYECKAE CBOWCTBA BOJOPOJIA, | MOJCKYIIHI, duznyeckue "
€ro TOJTyICHHE U TPUMCHCHHE. XHUMHYECKHE CBOMCTBA, TOJNyYCHHUE U
JleMoHCTpaIUH. [MTonydenue, | npuMeHEHNE BOJOPOIA.
coOupaHre U  pacrHo3HaBaHue| Ycmanasniueamo MIPUYHHHO-
Bojoposa. ['opeHue  BOJOpOJA.| CIEICTBEHHBIE CBSI3U MEXTY
Bsaumonelicteue BOJIOpOJIA c| pusznueckumu CBOMCTBaAMU Hu
okcuaoM meau(Il). crnocobamu coOupaHus BOJOpPOAA,
JlaGopaTopHBIi ONBIT. MEXK1Y XUMUYECKUMH CBOMCTBAMU U
13. [Tonyuenue BOJIOpPOJa| €ro MPUMEHEHUEM.
B3aUMOJIEHICTBUEM IIMHKA u| Ilposooumy, Habarooams u
COJISTHOM KUCIJIOTBI onucvI8amy XUMHYECKUN
SKCIIEPUMEHT [0  MOJIy4EHHUIO,
coOuMpaHMI0O ¥  pacrno3HaBaHUIO
BOJIOpOJa C COOJIIOIGHUEM TIPaBUII
TEXHUKH 0€30MaCHOCTH.

26 [Tonyuenue, cobupanue u| Pabomamuw c 71a00paTOPHBIM
[IpakTnueckas pacrno3HaBaHUE BOJOPO/Ia 00opynoBaHueM u
pabora 4: HarpeBaTelbHBIMU  NpUOOpaMH B
«[lonyuenue, COOTBETCTBUU C MPaBUIAMU TEXHUKU
cobOupanue u 0€30MacHOCTH.
pacro3HaBaHUE Buinonnams mpocTediivie mpueMbl
BOJIOPOJIa» obparteHus c 1a00PaTOPHBIM

obopymoBaHueM: cobupaTh HpUdOp
JUIL  TIOJIy4CHHsI Ta30B, IPOBEPSThH

ero Ha FePMETUYHOCTh u
UCIIONIb30BaTh s TOJNy4eHHS
BOJIOpO/IA.

Cobupampw BOJIOPOJ METOI0M
BBITECHEHUS BO3/yXa u

PAcno3Hasamy €ro.
Habnrooams 3a cBOMCTBAMU BEILIECTB
U SIBJICHUSMHU, TPOUCXOIAIIUMHU C

BEIIIECTBAMHU.
Onucvisams XUMHYECKAN
IKCIIEPUMEHT c TIOMOIIBIO
€CTECTBEHHOT0  (pycCKOro Wi
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POJIHOTO) SI3bIKA U SI3BIKA XHUMHH.
Cocmasnames OTYET 1O
pe3yiabTaTam MIPOBEJICHHOTO
IKCIIEPUMEHTA

27

Kucnotsl

Kucaortsr, nx
KJIacCH(UKAITHS.
WNupukatopsl. Tabnuua
pactBopumocTH. CosiHast U cepHast
KUCJIOThI, ux CBOMCTBA u
IPUMCHCHUE
JdemoHcTpanmum.
MUHEPAIBHBIX  KHCIIOT.
pazbaBiieHust  cepou
JlaGopaTopHBIii ONBIT.
14. Pacno3naBanne
WHIIKATOPaMHU.

COCTaB u

Komnexmus
[IpaBuio
KUCJIOTEL.

KHUCJIIOT

Ananuzuposams cOCTaB KUCIOT.
Pacnosnasamo KHCJIOTHI

C TIOMOIIIbIO UHAUKATOPOB.
Xapaxmepuzosams TPEACTABUTENECH
KHCJIOT: COJISIHYIO Y CEPHYIO.
Ymemo XapaKTeprU30BaTh
pacTBOPUMOCTb  COEOUHEHUH  C
MTOMOIIIBIO TAOIUIIBI PACTBOPUMOCTH.
Yemanasnueamo MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U MEXITY
CBOWCTBAMHM COJITHOM M CEpPHOU
KHUCJIOT " obnactaMu ux
MPUMEHEHUS.
Oco3znasamos
COOTrOIeHNSA
0e30macHOCTH
KHCIIOTAMH.

HE00XOINMOCTh
HpaBI/IJ'I TCXHUKHN
npu  pabote ¢

28

Comn

Comun, uX coCcTaB ¥ Ha3BaHUSL.
PacTtBOopuMOCTH comeli B BOJE.
[IpencraButenu  coJieil:  XJIOpUI
HaTpusi, kKapOoHaT HaTpus, ¢ocdar
KaJabILus.

JdemoHcTpanmnm. Komnnexusa
coneir. Tabmuma pacTBOPUMOCTH
OCHOBaHMH, KUCJIOT U COJICH B BOJIC

Xapaxmepuzosamo coJu KaK
MPOJYKTHI 3aMEIEHUS BOJOPOJa B
KHCJIOTE Ha METaJIL.

3anucvieamv GOPMYINIBI  COJIEH IO
BaJICHTHOCTH.

Has3zvieamwb conu o popmynam.
Hcnonvzosams TabIuILy
pPacTBOPUMOCTHU TUISE
XapaKTePUCTUKHU CBOWCTB COJIEH.
Ilposooumsb pacuétel mo hopmynam
coJe

29

Komanuectso
BEILECTBA

TTocTtosuHasn
Komanuectso
MonspHuas

ABorajipo.
BemecTtBa.  Modb.
Mmacca. Kparnasie
EIVHUIIBI M3MEPEHUS] KOJMYECTBA
BEIIeCTBA —  MHUIMMOJbL U
KWJIOMOJIb, ~ MHJUTUMOJIIDHAs |
KHJIOMOJISIPHAsE MacChl BEILIECTBA.
Pacuetsl c HCIIOIb30BaHUEM
MOHATHHM «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAasi Macca», <«IOCTOSHHAas
ABoragpo». JdemoHcTpanmu.
HexkoTopeie MeTasibl, HEeMETAILIIbI U
COCIMHCHUS KOJIUYECTBOM
BelrecTBa B 1 MoJIb

ObwvscHsamep, YTO TaKOe KOJIMYECTBO
BEIIECTBA, MOJIb, MOCTOSTHHAS
ABoranpo, MOJISIpHAS Macca.
Pewams 3agaun ¢ HMCHOJNB30BaHUEM
MOHATHH «KOJHUYECTBO BEIIECTBAY,
«MOJIIpHAsE Maccay, «IOCTOSHHAs
ABoraapo

30

MomnspHslit
o0BbeM
ra3o00pa3HbIX
BELIECTB

3akoH ABorajapo. MosspHblii 00beM
ra3000pa3HbIX BEILECTB.
OtHocuTenbHAsT IJIOTHOCTH OJIHOTO
rasa o Jpyromy.

KpaTHble enuHHMIBI U3MEPEeHUs] —

Obvsacuamp, 4TO TaKOe MOJISPHBIH
00BbeM ra3oB, HOpMaJIbHbBIE YCIOBHSL.
Pewamy 3agaun ¢ UCHOIB30BAHUEM]
MNOHITHM «KOJMYECTBO BEILECTBAY,
«MOJIApHAsi  Macca», «MOJISIPHBIN
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MUJUIUMOJISIPHBIM M KWJIOMOJISIPHBIN| 00BbEM rasoBsy, «IIOCTOSIHHAS
00BEeMBI ra3000pa3HBIX BELIECTB. ABoragpo».

Pacu€rsl ¢ ucnonp30BaHUEM NOHATUN

«KOJIMYECTBO BEILECTBA», «MOJIIpHAsL

macca», «MOJISIpHbII 00BEM TIa30B»,

«MOCTOSIHHAsI ABOTaZpo».

JdemoHcTpanuu. Mozens MOJISIPHOTO

o0BbemMa ra3000pa3HbIX BEIICCTB

31-32 Pacuétnr no| PacueTsl ¢ ucnosib3oBaHueM MOHATUH|  Xapaxmepuzosamb
XUMUYECKUM «KOJIMYECTBO BEILECTBA», «MOJIIPHAs| KOJUYECTBEHHYIO CTOpPOHY
YpaBHEHUSAM Maccay, «MOJSpHbIH O0BEM Ta30B»,| XUMUYECKHX 00BEKTOB "

«auciao Asoraapo» IIPOLIECCOB. Pewams 3amaun ¢
HCTIOJIb30BAHUEM MOHSTUH
«KOJINYECTBO BELIECTBaY,
«MOJIIpHas ~ Macca», «MOJSPHBIN
00BEM ra3oBy, «IIOCTOSIHHAS
ABoranpo»

33 Bona. Tunpocdepa. Kpyrosopor Bouer B| Ob6wscusamo, 4TO TaKoe,

OcHoBaHust npupojae. PU3nveckre U XUMUYECKUE| «OCHOBAHUSAY, «UIEIOYMY,
CBOMCTBa BOJbl: B3aWMOJEWUCTBHUE C| «KAUECTBEHHAs PEAKIU»,
OKCHUJAMH. «UHJIUKATOP».

OcHoBanus, ux coctaB.| Knaccugpuyuposams OCHOBaHUS
PactBoprMOCTE OCHOBaHMII B BOJE. 10 PACTBOPUMOCTH B
H3MeHeHrne OKpackh MHIUKATOPOB B Bojie. Onpeodensimo
menoyHot  cpene. llpencraBurenn| mpuHAAIEKHOCTH HEOPTraHUYECKHUX
LIEI0YEeH: TUAPOKCHUIBI HATPUS, Kajusl| BEIECTB K KJIACCY OCHOBAaHUU I10
Y KaJIBITHSI. dbopmyre.
JdemoHcTpanmnm. Komnekuus| Xapakxmepusosamo CBOWCTBA
OCHOBAaHUI. OTIEIbHEIX MpeaCcTaBUTENEH
JlaGopaTopHble ONbIT. OCHOBAHUH.
15. N3menenue okpacku| Hcnonvzosams TaOIHILY
WHJUKATOPOB B IIEJIOYHOU Cpeae. pPacTBOPUMOCTH Il OIIPEAEIICHUs
PAaCTBOPUMOCTH OCHOBAHUM.

34 PactBopsl. PactBoputrenr u  pactBopéHHOe| OObACHAMb, YTO TaKOE «MaccoBasy
MaccoBass 10715 BELECTBO. JI0JIsI paCTBOPEHHOT'O BELIECTBAY.
pactBopénHoro | PactBopel. PactBopenue. I['maparsl.| Yemanasnusams AQHAJIOTUU C
BellleCTBa MaccoBast ~ [oyi1  pacTBOPEHHOTO| OOBEMHON  J10JIed  KOMIIOHEHTOB

BellecTBa. Pacu€rbl, CBs3aHHBIE C| Ta30BOI cMECH

HCITOJIb30BAHUEM IOHATHS «MaccoBas
JI0JIs1 pAaCTBOPEHHOTO BEILIECTBAY.
JlaGopaTopHblii  ONBIT.

16. O3HakoMyIEeHME C NpenapaTamu
JOMAIIHEN WU IMKOJbHOM anTeYKd —
pacTBOpamMu IEPOKCUJA BOJAOPOJA,
CIIUPTOBOM  HACTOWKH  MOoJa W

HAIaTBIPHOT'O CIIMPTa

Pewiams 3agaun ¢ UCIOIL30BAHUEM|
MMOHATUHN «MaccoBas JOJIA JJICMCHTA|

B BEUIECTBE», «MaccoBas JOJs
PacTBOPEHHOT'O BEIIECTBAY,
«o0beMHas JoNid  Tra3000pa3HOro
BEILIECTBA»
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35

[IpakTnueckas
pabota 5:
«IIpuroroBnenue
pacTBOpPOB COJIEH
C UX 3aJIaHHOM
MAacCOBOM JI0JIEr
»

[IpuroToBiieHHE pacTBOPOB COJIEH C
HX 33IAHHOM MacCOBOM J10Jer

Pabomamy c 1a00pPaTOPHBIM|
000py1I0BaHHEM 7|
HarpeBaTeIbHBIMH  NPUOOpPaMU B
COOTBETCTBUHU c MIpaBUIIAMHU

TEXHUKH 0€30I11aCHOCTH.
Buvinonnams TPOCTEUIINE TPUEMB]
oOpamieHus ¢ J1abOpaTOpHBIM

000pyI0BaHUEM c MEpHBIM
OUIMHAPOM, C BECaMHU.

Habnrwoamo 3a CBOMCTBAMHU
BCIIIECTB n SIBJICHUSIMU,
npoucxoadmmmMu €  BCIICCTBAMMH.
Onucvieams AKCIIEPUMEHT C

MOMOIIBIO €CTECTBEHHOIO (PyCCKOIO
WIM POAHOTO) s3bIKA M S3BIKA
xumun. Cocmagnsames OTYETHI MO
pe3yabTaTaM MpPOBEICHHOTO
JKCIIEPUMEHTA

T'omogums pacTBOpPEl €
ONIPENIEIIEHHON  MacCcOoBOM  JIOJIEH
PAcTBOPEHHOIO BEIIECTBA

Jomarumit
JKCIIEPUMEHT 2

BeipamuBanue KPUCTAJJIOB
AJIFOMOKAJIMEBBIX KBacCIlOB 501041
MEJHOTO Kyropoca

Buvinonnsme Oe3oIacHbIe B
JOMAIITHUX YCJIOBUAX
AKCIIEPUMEHTHI, MIPOBOTUTH
HaOJIFOIEHUS 3a pocToMm|
kpuctawioB. Ogopmiasams OTYET O
MpOJIeTIaHHO pabote v

HCII0JIb30BAHUEM PYCCKOT'O A3bIKAa U
sA3bIKa XUMHH

36 OO6oOmenne © cUCTeMaTH3alMs 3HaHMW 1O Teme «BakHeimme mnpencTaBUTENN
HEOpraHUYeCKuX BellecTB. KoJnyecTBEHHbIE OTHOIICHUS B XUMUW)Y
37 KonTpoabHasi padora 2: «BaxHeiilmiue mnpeacTaBUTeM HEOPraHUYECKHUX BelIeCTB.
KoJsinyecTBeHHbIE OTHOIIEHUSI B XMMHUM»
OCHOBHBbIE KJIACCHI HEOPraHuYecKux coequHeHui (10 v)
38 OKCHOBI: n |O0oOmenue cBeAeHnil 00 okcumax, uX | Obwsacuameo, 4TO TaKoe
Kiaccudukart Ki1accu(uKaIuu, Ha3BAHUAX U [HEecoNieo0pasyrolme OKCHIbI,
Wsl CBOMCTBA CBOMCTBAXx. Crioco0b1 MOJTy4eHHs [cosieoOpa3yromine OKCHJIbI,
okcuaoB JlabopaTopHblie ONBITHI. OCHOBHBIE  OKCHJbl, KHCIIOTHbIE
17. B3aumonencTeue OKCHJIa [OKCHUIBI.
KaJbIA C BOJOM. Xapaxmepuzosamo o0mme
18. [TomyTHEHUE N3BECTKOBOM BOABI [XUMHYECKUE CBOMCTBa
coJieoOpa3yroImux OKCHJIOB
(KUCIIOTHBIX u OCHOBHBIX)

Cocmasnsims ypaBHEHUS DPEaKIIHiA
C ydJacThueM OKCUAOB. Habrrwooams
U ONuUCbl8ams PEAKINH C YYaCTHEM
OKCHJIOB c MOMOIIBIO
€CTECTBEHHOTO  (PyCCKOTO — WIH
[POJIHOTO) SI3bIKA U SI3bIKA XUMHUH.

[Iposooumpo OTIBITHI,
MOATBEPXKIAIONINE  XUMUYECKUE
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CBOICTBA OKCHJ/IOB C COOJIIOJICHUEM
MPaBIJI TEXHUKH 0€30MaCHOCTH

39

OcHOBaHUS:
KI1accuguKall
1S CBOICTBA

n

OcHoBaHus, ux KJIaccu(uKaIys,
Ha3BaHUs U CBOMCTBA. B3anmoneiicTeue
C KUCJIOTaMH, KHUCJIOTHBIMU OKCHJIAMU U
coyiiMU. PasnokeHue HepacTBOPUMBIX
ocHoBaHui.  CrHocoObl  MOMydeHUs
OCHOBAHUM.

JlabopaTopHbIe ONBITHI.

19. Peakuus HelTpaau3auu.

20. IMomyuenune rugpokcuna menu(ll) u
€ro B3auMOJICICTBUE C KHCIOTOM.

21. Paznoxenue ruapokcuga menu(ll)
MpHU HArPEBaHUU.

Cocmasnsims ypaBHEHUS DPEAKIIHA
C Y4aCTUEM OCHOBAHUU.
Habnrooamo u ONUCHIBAMD
PCAKIMU C YyYacTHEM KHCIOT C
MOMOIIIBIO €CTECTBCHHOTO
(pyccKOro WM pOJHOIO) f3bIKA U
SI3BIKA XUMUH.

I Iposooumsb OTIBITHI,
MOJATBEPXKIAIONIUE  XUMHUYCCKUE
CBOIICTBA OCHOBAHUIA, C
COOIOACHUEM TPaBUI  TEXHUKH
0€30MacCHOCTH

40-41

KycnoTsr:
Kiaccudukart
1S CBOICTBA

n

Kucnote, wux wiaccupukanus u
Ha3BaHUAL. OOmue XUMUYECKHE
CBOIicTBa KHCIOT. B3sanmMmonencTBue
KUCJIOT c METaJIJIaMH.
DIIEKTPOXUMHUYECKUN PSAJ HANPSKEHUN
MeTalIoB. B3anmmojeHcTBHE KHCIOT C
OKCHJaMH MeTaJUIOB. B3amMmoneiicTBue
KHCJIIOT C OCHOBAaHMSIMH — PEAKIUs
HEUTpaIM3alu. BsaumoeiicTBue
KHUCIOT C  COJISIMH. [Tonyuenue
OECKUCTIOPOTHBIX u
KHCIIOPOICOAEPKAIINX KUCTIOT.
JlaGopaTopHble  ONBITHI.

22. BsaumonerictBue KHUCJIOT C
MeTaJIaMH.

23. BzauMoaeiicTBUE KUCIIOT C COJISIMUA

Xapakxmepuzosampo oOmiue
XUMHYECKHE CBOMCTBA KUCIIOT
Cocmasnsms ypaBHEHHS PEAKITHA
C ydactueM Kuciot. Habrniodams n
onucvleams PEAKIUUA C y4acTHEM
KHCJIOT C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM pOAHOrO) s3bIKa U
SI3BIKA XUMUH.

IIposooumso OTIBITHI,
MOJATBEPXKJAIOIINE  XUMHUYECKUE
CBOMCTBA KHUCJIOT, C COOJIIOACHHEM
MIPaBUJI TEXHUKU 0€3011aCHOCTH

42-43

Conu:
Kiaccudukart
1S CBOMCTBA

)51

Conu, ux kiaccuukanus U CBOWCTBA.
BzanMopelicTBue coyie ¢ MeTallJlaMu,
0COOCHHOCTH ATHX PEAKIIUM.
B3anMonelcTBrE COJIEN C COISIMU.
JlaGopaTopHble  ONBITHI.

24. O3HakOMJIEHHE C KOJJIEKIHEH
coneil. 25. BzaummopeiicTBue cynbdara
meau(Il) ¢ sxene3om.

26. B3auMoaelicTBUE COJIEH C COJIAMU.

Pa3nuuath  TOHATHUS — «CpPEOHHE
COJINY, «KHCJIBIE COJINY, KOCHOBHEIE
COJIH.
XapakTepru3oBaTh
XUMHYECKHE
COJICH.
Cocmaeénams ypaBHEHHUsI peakUUi
c ydactuem coneil. Habarwooame u
onucvléams PEaKIUu C Yy4aCTHEM
CoJIel ¢ MOMOIIBI0 €CTECTBEHHOI'O
(PycCKOTO WM POJHOTO) S3bIKA H
SI3BIKA XUMUU.
[Iposooumpo OTIBITHI,
MOATBEPKIAIOLINE XUMHUYECKHE
CBOICTBA coJieii ¢ COONIIOACHUEM

oOmne
CBOMCTBa

MMpaBUJI TCXHUKH 0€30IMacCHOCTH
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44 -45 ['eneTnueckas ['enetnyeckue  psagel  Metauia U (Xapakmepuszoeamv  NOHATHE
CBSI3b MeXy HemeTaa. [ eHeTHueckas CBsi3b MEXKIY «TCHETUYECKUHN PAI».
KJ1accaMmu KJlacCaMH HEOPraHWYEeCKUX BEUIECTB.  |[Muniocmpuposams TEHETUYECKYIO
Heopranuueckux (labopaTopHble  ONBITHI. B3aMMOCBSI3b MEXIY BEIIECTBAMHU:
BEIIECTB 27. 'enetnueckasi  CBSI3b Ha  [IpOCTOE BEIIECTBO — OKCHUJ —
npruMepe COSANHEHUH Mean TUAPOKCUT — COJIb.
3anucvléams ypaBHEHUS PEAKIIMIM,
COOTBETCTBYIOIIUX
[1OCJIEZIOBATEILHOCTU («IIETIOUKE))
MpeBpaIeHUH HEOPraHMYECKUX
BELIECTB Pa3JIUYHbIX KJIACCOB.
46 [Ipaktuyeckas | Pemenue skcriepuMeHTaNbHBIX 3a1a4 | Ymemb oOpatarbscs C
pabota 6: 7a00paToOpHBIM 00OpPYJIOBAaHUEM U
Pemenne HarpeBaTelIbHBIMH  TPUOOpPaMU B
AKCTIEPUMEHTAIb COOTBETCTBUU c MpaBHUIIAMH
HBIX 32/1a9» TEXHHUKH 0€3011aCHOCTH.
Pacnosnasams HEKOTOpbIE aHUOHB]
U KaTHOHbBI. Habnooams CBOWUCTBA|
AJIEKTPOJMTOB M TPOUCXOJSIINX C
HUMMU SIBIICHUIA.
Habnrwoams n onucvieamsv peaknuy
C  y4yacTHE€M  DJJIEKTPOJIMTOB  C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WIM POAHOTO) s3bIKA M  S3BIKA
xuMuH. DPopmyauposamb BBIBOJIBI
no  pe3yiabTaTaM  IPOBEICHHOIO
JKCIIEPUMEHTA
47 O6oOmenne u cucremaru3anus 3HaHUH 10 TemMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COEIUHEHUIN
48 KonTpoabHasi padora 3: «OCHOBHbIE KJIACCHI HEOPTrAHUYECKHUX COeTMHEHM D)

IMepuonuyeckuii 3axkoH u Ilepuoanueckass cucrema xummu4yeckux 3JjementoB [I. U. MengeneeBa u

cTpoenue aroma (9 4)

49

EcrecTBennnie
ceMencTBa
XUMHYECKUX
9JIEMEHTOB.
AMdoTtepHOCTB

EctecTBeHHbBIE ceMeicTBa
XAMHYECKUX DJIEMEHTOB: IIEJIOYHBIE U
LIEJTOYHO3EMEIILHBIE METAJIJIbI,

rajioreHbl, WHEepPTHBIC (OJIArOPOIHBIC)
raspl. AMdoTepHOCTh. AMGBOTEpHBIC
OKCHUJIbI u TUAPOKCHIBI.
KowmmnekcHeie conu.

JlaGopaTopHble ONIBITHI.

28. [Tonyuenne amM(bOTepHOTO
TUAPOKCUAA U UCCIEJOBAHHE €ro
CBONCTB.

ObvsacHamy MPU3HAKH,
MO3BOJISIIOIINE OOBEITUHATH TPYIIIbI
XUMHYECKUX JJIEMEHTOB B
€CTECTBEHHbIE CEeMEeHCTRA.
Packpvieams  xuMudeckuii cM
(3TUMOJIOTHIO) Ha3BaHUM
€CTECTBEHHBIX

CEMENCTB

Apeymenmuposamo
OTHOCHUTENIBHOCTh Ha3BaHUSA
«UHEPTHBIE Ta3bD»

Obvsichame, 4TO TaKoe
«amdoTepHbIe COEIMHEHUS.

Habniooams v onucvigams peaxuui
MEXIy BEUIECTBAMH C IOMOILIBIO
pYCCKOTo (pOJHOro) Si3bIKa M SI3bIKA|
XUMHH. Xapaxmepuzoseambo
JIBOVICTBCHHBIN XapaKTEpe CBOWCTB
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amM(pOTEepHBIX
THJIPOKCHUJIOB.
1Ipo6oO0umsb ONBITHI 10 TIOJIYYEHHIO
U TIOATBEPXKICHHIO XHUMHUYECKHX
CBOMCTB aM(OTEpPHBIX OKCHUAOB H
TUAPOKCUAOB € COOJIIOJCHHEM
IIPaBWJI TEXHUKH 0€3011aCHOCTH.

OKCHJIO0B 141

50 OTkpbITHE Otkpeitue JI. W. MenneneeBbim | Paznuuamo €CTECTBEHHYIO u
. .| Ilepnomudeckoro 3aKkOHa M CO3/IaHUE| UCKYCCTBEHHYIO KITACCH(UKAIIH.
MenneneeBsl M| UM [lepuoauueckoit CUCTEMBI| Ap2ymenmuposams OTHECECHUE
[leprouueckoro| XUMUYECKUX JIEMEHTOB. [Tepuoauueckoro 3aKOHa K|
3aKOHa JdemoncTpanum. Paznuunbie QOpMbl| €CTECTBEHHOH KiaccU(UKaIUHU.

TaOMUI TMEPUOJUYECKONW cucteMsl.| Modenuposams XUMHYECKHE
MonennpoBaHue NOCTPOEHUS 3aKOHOMEPHOCTH C  BBIJICJICHUEM
[Tepnoanueckoit CHUCTEMBI | CYILIECTBEHHBIX XapaKTEepUCTUK
. . Menneneena 00BbEeKTa U MPEJCTABIIEHUEM UX B
MIPOCTPAHCTBEHHO-TpaPUUECKO UIIn
3HaKOBOCHMBOJIMYECKOH opme

o1 OcHoOBHBIE ATomBl Kak (opMa CyIIECTBOBAaHUS ObvacHamu, 4TO TaKoe
CBEICHUS 0| XUMHUYECKUX 3JIEeMEHTOB. (OCHOBHBIE IIPOTOHY», «HEUTPOH», «AIEKTPOH,
CTpOEHUM CBEICHMSI O CTPOCHHHM  aTOMOB. «XUMUYECKUH IJIEMEHT», «MaCCOBOU
aTOMOB. Jloka3zaTtenbcTBa CIIO’KHOCTH| YHCIIO. Onucvieams CTPOCHHE

CTpOEHUs aTOMOB. OnbIThl| sipa aToma UCTIOJIb3YS
Pezepdopna. [Tepuonueckyro CHUCTEMY|
[lnanerapHass  MOJEIb  CTPOEHUS| XUMHYECKUX DSJIEMEHTOB . N
aToMa. Meuneneesa.

CoctaB aTOMHBIX sifiep: MpOTOHBL| [lonyuame  uHPOpPMaLMIO IO
HEUTpPOHBL. OTHOCHUTENIbHASI AaTOMHAs| XUMHHU W3 PaA3IMYHBIX HUCTOYHUKOB,
macca. B3anmocBs3b NOHATHH| ananruzuposams €€.

«IIPOTOH, CHEUTPOHY,

«OTHOCHUTEJIbHASI aTOMHAsl Macca.

Jdemoncrpaumu. Mojaenu aToMoB

XUMHUYECKUX HJIEMEHTOB

52-53 Crpoenue Mukpomup. Onektponbl. Crtpoenne| OOwvsacHAmD, 9TO TaKo¢
3IEKTPOHHBIX JJIEKTPOHHBIX  YPOBHEH  aTOMOB| AJIEKTPOHHBIN ciou WIH
ypOBHEH aTOMOB XMMHUYeCKUX »di1eMeHTOB Ne 1—20. sHepreTudyeckuii ypoBeHb.
XUMHUYECKUX [Toustue 0 3aBepiieHHOM, Cocmasnsamo CXEMBb]
3JIEMEHTOB 3JIEKTPOHHOM YpPOBHE. pacupeneneHuss  3JIEKTPOHOB MO
NoNel- 3JIEKTPOHHBIM CJIOSIM B
20 B tabmuue /I, AJICKTPOHHOM 000JIOUKE
n.

Meneneesa.

54 Ilepuoanueckunt | 30Tomsl. dusnyeckuii cmbicl| Packpvieams  (GU3NYECKUN  CMBICT:
3akoH  JI. | cumBonuku Ileproanueckoli NOPAIKOBOTO HOMEPA XUMHUYECKOTO
MenneneeBa M| CUCTEMBI. CoBpeMeHHas1| 2JIEMEHTa, HOMeEpa IEpuoAa Y
CTpoeHue atoma | popMyIupoBKa Ileproauueckoro, HomMepa rpymisbl.

3aKOHa. W3menenuss  cBoiicTB| ObvsacHAmb 3aKOHOMEPHOCTH
JIEMEHTOB B IIEPUOJAX U TPYIIAX Kak| U3MEHEHUSI ~ METANIMYECKUX U
(GyHKLIUS ~ CTPOEHHS]  DJIEKTPOHHBIX HEMETAUINYECKUX CBOJCTBH|
000JI0YEeK aTOMOB XMMHMUYECKUX  JJIEMEHTOB U  HX|

COEIMHEHUH B IEpUOJIaX U IPynmax

35



95 Xapakrepuctuka | XapakTepuCTHKa dJIEMEHTa-MeTallia u| Xapakmepuzoeams XUMHUYECKUE
XUMHUYECKOTO JJIEMEHTa-HeMeTalla 1o uX| 21MeMeHThl 1— 3-ro mepuoaoB 1o ux
JJIEMEHTA Ha nonoxxkeHuro B llepuommyeckoi nonoxenuro B llepuoauyeckon
OCHOBAaHUHU  €ro CUCTEME XHMHYECKUX 3JEMEHTOB Jl| cuctemMe XMMHMUYECKUX 3JIEMEHTOB /[l
IIOJIOKEHUS B 1. Menneneena. N. Menneneesa.
[Tepuoanueckoii | Jlemoncrpauuu. Mogenu atroMoB | Apeymenmuposams CBOWCTBAY
CUCTEME 351IeMeHTOB |—3-r0 mepruooB OKCHUJIOB U FMAPOKCH/I0B METAJIIOB Y|
HEMETAJIJIOB
MOCPEJICTBOM YPABHEHUN PEAKIUIA
56 3HaueHue CooOuienust  yvamuxcst 0 KM3HM,| Onpedensimb WCTOUYHUKU
[Iepnoanueckoro| HaydHOH u 00LIeCTBEHHOMH| XUMHUYECKON MH(pOpMaun
3aKOHa U nestenpHoctd [ WM. Menneneesa [lonyuams HEO0XO0UMYIO
[lepuoauueckoii | «IlepuonnyeckomMy 3aKOHY HE IpO3UT UHPOPMAIIHIO u3 pa3INYHbIX
CUCTEMBI paspylieHre, a TOJbKO pa3BUTHE M| UCTOYHHUKOB, aHAIusupogams €€,
XUMHUYECKUX HaJCTPOMKHU 00eIaTCsH ogopmnsims MH(OPMaLIMOHHBIH
anemenToB /. U, IIPOJIYKT, NPE3eHmoeams €ro, ecmy
Menpeneena HAy4YHYIO JIUCKYCCHUIO, OMCMausamy
CBOIO TOUKY 3peHus WIH
KOppeKmupogamp €€
Xumuyeckas ¢Bsizb. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peakuun (8 1)
57 HMonnas HNonnas xumudeckas cBsi3b. oHbBL| O0bsicHamb, 4YTO TaKoe HOHHAS
XMMHUECKas CBSA3b | 00pa30BaHHbIE aTOMaMH METAJJIOB| CBSI3b, UOHBI. Xapaxmepusoeamy
u HEMETAJJIOB. Cxembl MexaHU3M 00Opa3oOBaHUS HMOHHOM
0o0pa3oBaHUS HMOHHOM CBSI3U JUIfl| CBSI3U.

OMHapHBIX coenuHeHuid. HoHHBIC
KPUCTAJUTMYECKUE  PEIETKH ]
(u3uYecKne CBOWCTBA BEIIECTB C
9TUM TUMOM pemméTtok. [loHsTHE O
(hopMyIBLHOH eIMHUIIE BEIISCTRA.

JdemoncTpanum.

BuneodparmeHTo u CIIANIbI
«MloHHass  XUMHYECKas  CBSI3bY.
Komnmexmuss BemecTs ¢ HOHHOM
XUMHYECKOH  CBA3bI0.  Mopenn
HOHHBIX KPUCTAJUIMYECKHUX
PEIIETOK.

Cocmaensams cxeMbl 00pa30BaHUS
HOHHOM CBSI3H.
Hcnonvzosams 3HAKOBO®
MojaenupoBanue. Onpeodensms TUT]
XUMUYECKOH CBsI3M 110  (OopMyIie
BEIIECTBA.
Ilpusooums TpUMeEpbl BEIIECTB ¢
HOHHOM CBSI3bIO.
Yemanasnusamo MPUYHHHO-
CIIEICTBEHHEIE CBSI3U MEKTY
COCTaBOM  BEIIeCTBA U BUIOM
XUMHUYECKON CBSI3M, MEXIY HMOHHOH
CBSI3BIO u KPUCTaUTMYECKHIM|
CTPOCHHEM  BEIECTBA,
MEXIY KpUCTaJUTMYECKHIM|
CTPOGHHEM  BEIIeCTBA W €r0
bu3nYECKUMU CBOMCTBAMHU
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58

KosanenTnas
XUMHYECKast
KosanenTnas
HEMOJISIpHAS
XUMHYECKas CBI3b

CBA3b

KoBanenTtHasgs XuMuuecKas CBS3b.

ONEKTPOHHbIE U CTPYKTypHBIE
(hopMyITBI. KoBanenTnas
HENOJISIpHAS CBSI3b. Cxembl
00pa3oBaHusi KOBAJICHTHOW CBSI3H
JUls  OMHApHBIX  COEAMHEHUHU.
MouiekynspHbie " aTOMHBIE
KPUCTAININYECKHE pELIETKY,
CBOMCTBA BEUIECTB C ATUM THIIOM|
PEWETOK.

JdemoHcTpanmum.

BuneodparmenTtor u CIIaf bl

«KoBasieHTHAsT XUMHUYECKasd CBA3D).
Komnexuus BEIIECTB|
MOJIEKYJIIPHOTO u aTOMHOTO

cTpoeHMs. Mojienu MONEKyISApPHBIX|
n ATOMHBIX KPUCTATIIINYCCKUX|
pEMIETOK.

Obvsicusame, 4YTO TaKOE KOBaJIEHTHAs
CBA3b, BA&JICHTHOCTS.

Cocmasnsams cXxeMbl 00pa30BaHUs
KOBAQJICHTHOU HEIOJISIPHOY
XUMHUYECKOM CBS3U.

Hcnonvzosams 3HAKOBOE
MOJICIMPOBAHUE. Onpeodensmy|

TUTT XUMUYIECKOU CBSI3H TI0 (GOpMYIIe]
BEIIIECTBA.

Ilpueooums TPUMEPHI BEIICCTB ¢
KOBAJICHTHOM CBSI3BIO.

Yemanasnusams MPUYUHHOA
CIIEICTBCHHEIC CBSI3U MEXKTY|
COCTaBOM BEIIeCTBA W  BHIOM|
XUMHYECKOH CBSI3U, MEXKTY|
KOBaJICHTHOM CBSI3bIO 1%/
KPUCTAJUIMYECKUM CTPOEHHUEM

BCIICCTBA, MCKAY KPUCTATITIMUCCKUM|

59

KoBanentuas
MOJIApHAs
XUMHYECKASA CBA3b

DIIEKTPOOTPHUIIATETLHOCTb. Pan
AIEKTPOOTPHUIIATETHHOCTH.
KoBanenTtnas NoJIsIpHAst
XUMUYeCKas  CBs3b.  JlMMoub.
CxeMbl 00pa30oBaHUsI KOBAJIGHTHOM
MOJISIPHOM  CBSI3U U1  OMHapHBIX
coeMHEeHUN. MonekynsipHble |
aTOMHBIE KpUCTAJUIMYECKUE
pELIETKH,  CBOMCTBA BEIIECTB C
3TUM THUIIOM PEIIETOK.
JdemoncTpanum. Mopenu
MOJIEKYJISPHBIX u aTOMHBIX
KPUCTAJUIMYECKUX PEIIETOK

CTPOCHHEM  BEIIECTBA W €T0
(bU3UYIECKUMHU CBOWCTBAMH
Obvsacuame, 4qTo TaKoe
KOBAJICHTHAsl ~ TOJIApHAs  CBS3b,

ANEKTPOOTPULIATENBHOCTbD,
BO3TOHKA UJTU CYOIUMAIIus.
Cocmasnams cxembl 00pa30BaHUS

KOBAJICHTHOM MOJISIPHOM
XUMHUYECKOMN CBSI3U.

Hcnonvzosams 3HAaKOBOE
MOJIETTUPOBAHUE.
Xapaxmepuzosamo MEXaHU3M
obOpa3oBaHus HOJIIPHON
KOBAJICHTHOH CBSI3U.

Onpedenssimp TN  XUMUYECKOMH

CBs3M 10 (GopMyJie BEIIECTBA.
Ilpusooums TIpUMEPHI BEIIECTB C
KOBaJICHTHOH MOJISIPHOH CBSI3BIO.

Yemanaenueamsn MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKTY
COCTaBOM BELIECTBA U  BHJIOM
XUMHUYECKOU CBSI3H, MEXKTY
KOBAJIEHTHOU CBA3BIO u
KPUCTAJUINYECKUM CTPOEHUEM
BEILIECTBA, MEK Y
KPUCTAJUINYECKUM CTPOEHUEM
BelIeCTBA M €ro (hU3UYECKUMU

CBOWCTBAMM.
Cocmasnams (HopMysbl OMHAPHBIX
COCIMHEHUH TO BaJCHTHOCTH U
HAaxoO0ums BAJIEHTHOCTH 3JIEMEHTOB
1o bopmyne OUHApHOTO
COEJIMHEHUSI.
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Hcnonvszoeams MarepuaibHOe
MOJICJIMPOBAHNUE
60 Meramueckas Meramueckas xumudeckas | O6vsacHamo, 4TO TaKoe
XUMUYECKas CBS3b CBSI3b M METAJUIMYECKas | METAJNTINYECKasl CBSI3b.
Kpucraumueckas pemérka. | Cocmasnams CXeMbl 00pa30BaHUS
CBoiiCTBa BEIIECTB C STUM THUIIOM | METAJUIMYECKOW XUMHYECKOUN CBS3H.
PEETOK. Emunas npupona| Hcnonvzoeamo 3HaKOBOE
XUMHUYECKUX CBSI3EH. MOJEITUPOBAHUE.
JdemoncTpanum. Xapaxmepuzosamo MEXaHU3M
Buneodparmentst  u  craiigsl | oOpa3oBaHUsS METaJUIMYECKOU
«Meranmnuyeckas XUMUYECKast | CBS3H.
cBs3b». Komneknusa «Mertamibl u| Onpedensims  TUN  XUMUYECKOM
CILTaBBI. CBsI3U 110 (JOpMyJie BEIIECTBA.
JlabopaTopHble ONBITHI. Ilpusooums  npUMeEpHI
29. Wsrorosnenne Mojeiu, BEILECTB c
WUTIOCTPUPYIOLIEH CBOICTBA | METAJUIMYECKON CBS3BIO.
METAJUTMYECKOM CBSI3HU Yemanasnueamsp MPUYHHHO-
CJICICTBCHHBIC CBSI3U MEX Ty
COCTaBOM BEIIECTBA W  BHJIOM
XUMHYECKON CBSI3H, MEX Ty
METALUTHYECKON CBSI3BIO 3|
KPUCTAJUTMYECKIM CTPOCHHEM
BEIIIECTBA, MEX Ty
KPUCTAITMYECKUM CTpOEHUEM
BelleCTBA M €ro (hU3NYECKUMU
CBOWCTBAMM.
Hcnonvzosams MaTepuaIbHOe
MOJIETTUPOBaHUE
61 CrerneHp Crenenp oxucnenusi. CpaHeHue | O0wbsicHAmMb, YTO TaKOE «CTEIICHBb
OKHUCJICHUS CTETeHH OKHUCJICHUS U | OKUCJICHUS», «BAJIEHTHOCTDHY.
BajieHTHOCTH. IlpaBuna pacuéra| Cocmasname bopmyIbl
CTerneHen OKHUCJICHUS 1o | OMHApHBIX COEIMHEHUN Ha OCHOBE
dhopmynam XUMHUYECKUX | 00111ero crocoda ux Ha3BaHUM.
COCJIMHEHU I CpasHnusamyo BAJICHTHOCTh
u CTENeHb OKUCIICHUSI.
Paccuumvieamo CTETICHU
OKHUCJICHUS 1o
dbopmynam XUMHYECKUX
COeqUHEHNN
62 OKUCIUTEIBHO- OKHCIUTEIBHO- Obvsichame, 4YTO TaKoe
BOCCTaHOBUTEJbHBI | BOCCTAHOBUTEIbHBIE PEAKIIUH. OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHbBIE
€ peaKuu Onpenenenue CTENEHEN | peakitH, OKHUCIIUTEIb,
OKHCIIEHUS JUTSt 3JIEMEHTOB, | BOCCTAHOBUTEIIb, OKHUCIIEHUE,
0o0pa3yromux BellecTBa pPa3HBIX | BOCCTAHOBJICHHUE.
KJIACCOB. Peakuun HoHHOTO | Knaccuguyuposams ~ XUMHUYECKUE
oOMeHa u OKHUCJIUTETIHHO- | peakluii MO0 MPU3HAKY «HU3MEHEHHE
BOCCTAHOBUTEIIbHBIE pEeaKLMHU. | CTETIEHEW OKUCIICHUS JIEMEHTOB.

Oxuciaurens M BOCCTAHOBUTEID,
OKHCJIEHHE ¥ BOCCTAaHOBJICHHUE.
CocraBienue ypaBHEHUI
OKHUCJIUTEIIBHO-

Onpeoensmo OKHCIUTED 51
BOCCTAHOBHTEIIb, MpOILIECChI
OKHCJIICHHMS W  BOCCTAaHOBJIEHHSI.
Hcnonvzosamo 3HAKOBOEC
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BOCCTAaHOBUTEIIbHBIX
METO/IOM 3JIEKTPOHHOTO OanaHca.
JdemoncTpauuu. B3zanmoencTaue

LMHKa  C cepoit, COJISTHOM
kucinotort, xmopugom  memu(Il).
I'openne MarHus.

B3anmoelictBre XJIOpHOM U
CEpPOBOJIOPOTHOM BOJIbI

peakuui

MOJCIIMPOBAHUC

63

O06o006muienne u cucremMarn3anus 3HaHu# 1Mo TemaM «llepuoauueckuii 3akon u Ilepuoamueckast
cucreMa xumudeckux siaemeHToB JI.M. MenneneeBa u crpoenue aroma» u «CTpoeHHe
BeniecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHIDY

64

KonTposabnasi pabGora 4:

«llepnoanyeckuit 3akoH u Ilepuoguveckass cucrema

xuMnueckux 3jiemeHnToB /.. MennesieeBa u crpoeHue aroma» u «CTpoeHue BellecTBa.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKINID)

65-68

O06o0menne u cucreMaTu3auusa marepuaja 8 kiacca (4 yaca) (pesepBHOe BpeMmsi)

TemaTHyeckoe nianHuposanue 9 Kiacca
(2 4 B Hepnes10, BCero 68, U3 HUX 2 4 — pe3epBHOE BpeMs)

Homep XapakTrepucTuka OCHOBHBIX
ypoka B BU/I0B eI TeIbHOCTH
Tema ypoka OcHOBHOE co/lep:KaHue YPOKa
n/n o0yyaromuxcs (Ha ypoBHe
Y4eOHBIX JeiicTBH)
IloBTOpeHUE 0 0000IEHNe CBeleHU MO0 Kypcy 8 kiacca.
Xumuyeckue peakuuu (5 4)
1 Knaccudukanus bunapueie coequnenus. Okcuapl | Xapakmepuzosams OKCH/IBI,
HEOPraHMYECKUX cosieoOpa3zyroniue 1 | TUAPOKCH]IBI (ocHOBaHWS,
BEIIECTB U  HX| HECOJeoOpasyromiue. am(poTepHbIe THJIPOKCHUIBI,
HOMEHKJIaTypa ['unpoxcuas: OCHOBaHUS, | KUCJIIOPOJCOIEPKAIINE KUCIOTHI)
am(poTepHbIe, KHUCIIOTBL. | U  COJIM MO IJIaHy: COCTaB,
CpenHue, KHCIble, OCHOBHBIE| CIIOCOOBI o0Opa3oBaHUs
COJIN. Ha3BaHUIH, XapaKTepHbIE
JdemoncTpauuu. O3HaKOMJIEHUE | CBOMCTBA U MOJy4YCHHE.
C KOJUIGKUMSAMU MeTaioB u| Kraccuguyuposamsb  OKCUIBI,
HeMeTalsioB. (O3HaKOMJICHHE C | TUIPOKCH/IBI (ocHOBaHMUS,
KOJUICKIIUSIMH OKCHJIOB, KHUCJOT | aM(OTepHbIe THIPOKCHUIBI,
u coneit KHUCJIOPOICOAEPKAIINE KUCITOTHI)
u COM MO  pa3jIuYHBbIM
MPU3HAKAM.
Ymems MOATBEPKIATh
XapaKTEPUCTUKY OT/AENbHBIX
MpeCTaBUTENEH KJIaCCOB
HEOPraHUYeCKHX BEILIECTB

YPaBHEHUSIMU COOTBETCTBYIOLIUX
peaKLuii.

PClCKpblGClmb B3aMMOCB3b
MCKAY Ki1acCaMH
HCOPTraHNYCCKUX COe,Z[I/IHeHI/II‘/’I,

KaK T'CHCTHYCCKYIO
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2-3 Knaccudukarus O06o006meHue CBEICHUIA o| Obvacuamo TOHSITHSI
XUMHYECKUX XUMHYECKUX peaKIUsX. | «XUMUYECKast peaxuus»,
peakuui o | Kimaccudukarnus XUMHWYECKUX | «PEaKLUU COCIMHEHUSY,
Pa3ITUYIHBIM peakuui 1o Pa3NMYHBIM | «PEaAKIIHH Pa3IOKEHUS,
OCHOBaHUSIM OCHOBAHHUSM: COCTaBY W YHCIY | «pEaKIMH OOMEHa», «peaKiuu

pearupyomux U 00pa3yIOIIMXCS | 3aMEIICHUS, «peaxumn
BEIIECTB, TEIUIOBOMY 3P QEKTy, | HEUTpaTu3aIum,
HAIPABJICHUIO, M3MEHEHUIO | «9K30TCPMHUYCCKUE peaxi
CTCTICHEW OKHUCIICHUS JIEMCHTOB, | «OHJIOTEPMHUYCCKAC  PEAKIIHM»,
00pa3yromux pearupymoime | «o0paTuMsbie peaKIum,
BEIIECTBA, (pa3e, UCIIOIH30BAHUIO | K<HEOOpATUMBIE PEAKIIUN,
KaTam3aTopa. «OKHCITUTEIIBHO-
JlabopaTropubie onbIThl. 1.| BOCCTAaHOBUTEIHHBIC
B3aumojelicTBue aMMuaka W | peaKIHW», «TOMOTCHHBIE peaKl
XJopoBojopoaa. 2. Peakums| «rereporeHHbIe peaKIum,
HedTpanmmuzanuu. 3. HabmoneHne | «kaTaiuTUIeCKue peaKIm,
TEIIoBOro 3¢¢exra peakuu | KHEeKaTaIUTHUYECKUE PpPEeaKlun»,
HEUTpaIM3aluu. 4.| «rerioBoit dPPEeKT XUMUIECKON
BzaumoperictBue CEpHOM | peakim».
kuciothl ¢ okcugom meau(Il). 5. | Kraccugpuyuposameo
Paznoxxenue MIEPOKCHJIA | XHMUIECKHE peaknuu 1o
BOJIOPOJIa C TIOMOIIBIO KaTanasbl | pa3IMIHBIM OCHOBAHUSIM.
Kaprodens Onpedensimp ~ OKHCIUTENb |
BOCCTaHOBUTEb, MIPOLIECCHI
OKUCJICHUSI ¥ BOCCTAHOBJIICHUSI.
Habniooams u  onucvieamo
peaKIMu MEeXIy BELIECTBaMHU C
MOMOIIIBIO PYCCKOTO (POHOTO)
A3bIKa U SI3bIKA XUMUHI
4-5 [lonsitue o ckopoctulloHsTie 0 cKOpocTH XUMHUUYECKOHOOBACHAMDb, YTO TaKOE CKOPOCTH

XUMHAYECKOH
peakuuu. Karanus

peakuuu. GakTophl, BIAUIIONINE HA|
CKOPOCTh XMUMHYECKHX PEaKIuil:
MpUpOJIa PEarrpyroliux BeIIEeCTB,
X KOHIEHTpalus, TeMIleparypa,
[I0IIA/1b COTIPUKOCHOBEHHUS,
Hanuuue Katanuszaropa. Karamms.

/leMoHCTpan M. 3aBHCHMOCTH
CKOPOCTH XUMUYECKOU PEaKINH OT|
MPUPOJIBI PEarupyIOIINX BEIIECTB.

XUMHYECKON PEaKIIHI.
Apeymenmuposams
n3MepeHus Vp.
Yemanasnueames npuanHHO-

BBIOOD)

CJICZICTBEHHBIC ~ CBSI3U  BIIUSTHUSI
pa3In4YHbIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKHX PEaKIUii.
Habnwooams u ONUCHIBAMY
OTIpe/ICIICHHBIC

BEIICCTBAMU c TIOMOIIB IO
pycckoro (pogHOTO) s3bIKa U
SI3BIKA XUMUHU

[Iposooumpo OIIBITHI,
MOATBEP>KIAOIIUE

3aBUCUMOCTD CKOPOCTH|
XUMHYECKON peaxiuu 0Tl

pa3IUYHbBIX (PAaKTOPOB

3aBUCHMOCTh CKOPOCTH|
XUMHYECKON peaxiuu 0T
KOHIIEHTPALIUU pearupyonmx|
BEIIECTB. 3aBHUCHMOCTh CKOPOCTH
XUMHYECKON PeakIuy OT IJIoNIaan
COTIPUKOCHOBEHHSI pearupyroIux
BEIIECTB  (WKUIALIUN  CIION»).
3aBUCHMOCTD CKOpPOCTH
XUMHYECKON peaxiuu 0T
TeMIIepaTypbl pearupyrommx|
BEIIIECTB.
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UlaGopaTopHbIe ONBITHI.

6. 3aBHCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIUU OT MPHUPOIBI
[pearupyromumx BEIIECCTB HA
puMepe B3aUMOICUCTBUS]]
[pacTBOpOB THOCYNb(aTa HATPHUS U
xjmopuna  Oapus, THOCYIbdara
HATPUS U COJISTHON KUCIIOTHI.

7. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIMU OT MPUPO/IBI
METaJIOB npu nx
B3aUMOJCHCTBUM  C  COJIAHOW
KHCIIOTOM.

8. 3aBHCUMOCTh CKOPOCTH
XUMHAYECKON PEAKIIMU OT TPUPOJIBI
KUCIIOT TIPH B3aUMOJICHCTBUU UX C

KEIIE30M. 9. 3aBUCHMOCTH|
CKOPOCTH XUMUYECKOU PeaKINH OT|
[TeMIIepaTyphl.

10. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peaxkuuu o7
KOHLIEHTPALIUH.

1. 3aBHCUMOCTh CKOPOCTH

XUMUYECKON PEaKIMK OT TUIOIIAIN
COTIPUKOCHOBEHUSI pearupyronnx

BEIIECTB.
12. 3aBHCUMOCTD CKOpOCTH
XUMHAYECKOH peakuuu 0Tl
KaTagu3aTopa

Xumuyeckue peakunu B pactopax (10 u)

DIIEKTPOTUTHICCKAS
nuccouanus

[ToHATHE 00 BICKTPOJUTUUYECKOU
TUCCOLMALMU.  DJIEKTPOJIUTHl U
HEAJIEKTPOJIUTHI. Mexanusm
TUCCOLMALUNA  DIIEKTPOJIUTOB €
[PQ3JIMYHBIM ~ XapaKTepOM  CBS3H.
Crenenb ANEKTPOJIUTUYECKOH]
miccounanuu. CUIIbHBIE U ClIa0ble
PIEKTPOJIUTHI.

JleMoHCTpaum. HcneiTanue
BEIIECTB M HUX pacTBOPOB HA
PIIEKTPOIIPOBOJIHOCTD
UIaGopaTtopHble  onbIThl.  13.
Jlucconnanus Cla0bIX|
RIIEKTPOJIUTOB Ha npumepe]

Xapakmepuzoeams  TOHATHUSA
KOQIIEKTPOJIUTUYECKAS
ITACCOLIMALIUSY,  «JIEKTPOJIUTHI,
CHEDJIEKTPOJIUTHIY.
Yemanasnusame
CJIE/ICTBEHHBIE  CBSI3M  MEXIY|
MpUpPOAOI 3JIEKTPOJIUTA 3|
CTEIEHBIO €TI0 AUCCOLHAIINH.
Yemanaenueams MPUYUHHOA
CIE/ICTBEHHBIE  CBSI3M  MEXIY|
TUIIOM  XHUMHYECKOM CBS3H B
PIIEKTPOJIUTE U MEXAaHU3MOM €r0)
MUCCOIUAIINY.

MMPUYINHHOA

[YKCYCHOM KHCIIOTBI.
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7 OcHoBHble n0J0%keHUsA| OCHOBHBIE MOJIOKEHUS TeOpUHU| Xapakmepuzoeams MIOHATUSA
TEOpUn AIIEKTPOJIUTUYECKON «CTeneHb JMCCOLIMALIINY,
EKTPOJIUTUYECKON | AMCCOLMALNU. «CUJIbHBIE AIIEKTPOJIUTHIY,
JMCCOLMalun Knaccudukamus moHoB M ux| «cialble AIIEKTPOJIUTHI,
(TONH) CBOICTBA. KucoThl,| «kaTHOHBI, «aQHHUOHBI»,

OCHOBAaHUS M  COJM  KakK| «KUCJIOTBI», «OCHOBaHMUSI»,
JJIEKTPOJIUTHI. Nx| «comu». Cocmasname ypaBHEHUs
KJIacCU(UKAIHS 1| AJIEKTPOJINTUYECKOU
JCCOLIAAIus. JccoLMaluu KUCJIOT,
JdemoHcTpanmum. OCHOBAHMUU U COJIEH.
3aBUCUMOCTh Hnniocmpuposams  nipuMepamu
AJIEKTPOIIPOBOAHOCTH OCHOBHBIE TIOJIOKEHUSI TEOpPUH
YKCYCHOM KHUCIIOTBI OT| ANEKTPOIUTUYECKON
KOHIIEHTpAaLUH. JIBI>KEeHHE| AUCCOLUAIUN.
OKpalleHHBIX HMOHOB B| Paznuuamo KOMIIOHEHTBI
JIIEKTPUYECKOM TOJIE. JI0Ka3aTeNlbCTB (Te3ucos,
apryMEHTOB " bopMbl
JI0Ka3aTeIbCTBA)

8—9 Xumunyeckue cpoiicTBal OOLMe XuMu4yeckue cBoicTBal Xapakmepuszoeams  o0IINeE
KHCJIOT B CBETE TEOPUHU| KUCIOT: H3MEHEHHE OKpPaCKH| XMMHYECKHE CBOMCTBA KHUCJIOT
ANEKTPOJIUTHYECKON WHIMKATOPOB, c MTO3ULINI
JMICCOLIMAIluN B3alMO/IeIICTBUE c TEeOpuu

MeTajylaMH,  OKCHJaMHU  H| SJIEKTPOJIUTHUECKON
THAPOKCUIAMUA METAJUIOB M| AUCCOLMALIUU.

comsiMu.  Monekymnsipusle  u| Cocmagnamo MOJIEKYJISIPHBIE,
HOHHBIE (monHbIE | TIOJIHBIE U COKpAIlEHHbIE HOHHbBIE
COKpAIlIEHHBIE) YpaBHEHHUsl| ypPaBHEHUs PEAKLMHA C ydyacTHEM

peakuuii. XuMHUYECKUM CMBICHT
COKpAIIEHHBIX YpaBHEHUU.
VYcnoBust mpoTeKaHus peakuii

MEXIY OJICKTPOJIUTAMHU  JIO
KOHIIA. Pan aKTUBHOCTH
METAILIOB.

JlaGopaTopHbIe ONbITHI.

14, U3mMeHeHHe  OKpacKu
WHJIUKATOPOB B  KHUCJIOTHOMU
cpene.

15.Peakiiuss  HeWTpanu3auu
pacTBOpa IEJI0YN
Pa3IUYHBIMHU KUCIOTAMH.

16. Ilomyuenue ruapokcHaa
meau(Il) u €ro
B3aHMOJICHCTBHE C
pa3IMYHBIMU KUCIOTaMH.

17. B3auMoaelcTBHE CHIILHBIX
kucioT ¢ okcugom menu(Il).
18-20. Bianmoneiicreue
KHUCJIOT C METallIaMU.

21. KauecTBeHHas peakiusi Ha
KapOOHAT-HOH.

22. Ilonyyenune CTyJHs

KHCJIOT.

Apeymenmuposamo
BO3MOXHOCTb ITPOTEKAHUS

peakiuil ¢ ydacTueM KHUCJIOT Ha

OCHOBE npaBuiia

beproie u

psaa aKTUBHOCTH
METaJIJIOB.
Ilposooumu OTIBITHI,
MOATBEPXKIAIONINE XUMUYECKUE
CBONCTBa KUCJIOT, c

COOJIIOZICHHEM TMPaBUJI TEXHHKH
0€e30I1aCHOCTH.

Habnwooams u OnuUCHIBAMb
pEeaKIHMU C YYacTHEM KHCIOT C
MOMOIIBI0 PYCCKOTO (POIHOrO)
SI3bIKA U A3bIKA XUMUH
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KPEMHUEBOU KHUCIIOTHI.
23. KauecTBeHHas peakuus Ha
XJIOPU/- WIN CyIb(aT-HOHBI

10

XUMHYEeCKHE CBOMCTBaA
OCHOBaHMII B CBETE
TEOpUHU
BIEKTPOJIUTUYECKON
JIHCCOIUAIIN

OO6mue XUMHUYECKUE CBOMCTBA
LIEJI0YE: B3aUMOJICUCTBUE C
KHUCIIOTaMH, OKCHJIaMU
HEMETAIUIOB, coisaMu. OOmme
XUMHYECKHE CBOICTBA
HEpPacCTBOPUMBIX OCHOBAHUWM:
B3aUMOJICVCTBHE c
KHUCIIOTAaMHU, Pa3JIoKEHUE TpHU
HarpeBaHUMU.

JlabopaTopHble ONBITHI.

24.  VI3MeHeHHWE  OKpAacKH
WHJIUKATOPOB B  IIEJIOYHOU
cpene.

25. B3anMoelicTBuE mieoueit
C YIJIEKUCITBIM Ta30M.

26. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHS.

27. llosydyeHne THAPOKCHIA
meu(Il) u ero pasnoxxenue

Cocmasnsamo MOJIEKYJISIPHBIE,
MOJIHBIE ¥ COKPAIIIEHHbIE HOHHBIE
YpaBHEHUSI PEaKIMil C ydyacTUEM
OCHOBAaHMH.

Apeymenmuposamuo
BO3MOYKHOCTh MIPOTEKAHUS
peaKuuii ¢ y4acTUEM OCHOBAaHUU
Ha OCHOBe npaswiia beproure.
IIposooums OTIBITHI,
MOATBEPKIAIONINE XUMUUYECKUE
CBOMCTBA OCHOBAHHI, C
COOIOCHUEM TPaBUJI TEXHUKHU
6esomacHoct  Habnwooams 1
OnuUCHIBAMb PEAKIINU C YYACTUEM
KHCJIOT C TIOMOIIIbIO PYCCKOTO
(pOHOTO) SI3BIKA W SI3BIKA XMMHUH

11

XHWMHYECKHE CBOMCTBA
CoJIel B CBETE€ TEOPUU
AJIEKTPOJIUTUYECKO U
JMICCOLIMAIINN

OO01me XMMHUYECKHe CBOICTBa
CpeaHuX COJIEN:
B3aUMOJICHCTBUE C
KHCJIOTaMHU, IIEJI0YaMH,
COJIIMU " METaJIJIaMH.
Bsaumoneiicteue KHUCIIBIX
COJIEH CO IIEJIOYaMH.
JlaGopaTopHbIe ONbITHI.

28. Bzaumoneiicteue
KapOOHATOB C KUCJIIOTAMH.

29. Tlonydyenwe TruapOKCUIA
xenesa(11l).

30.

BzaumogeiictBue keiesa ¢
pactBopoM cynbhata meau(1l)

Xapakmepuzosamu oo11He]
XAMHYECKHE CBOMCTBA COJIEH C
O3UIINN TEOpUHU
3JIEKTPOJTUTUYECKON
JACCOLMAIIHH,

Cocmasnamo MOJIEKYJIIPHBIE,
MTOJTHBIC ¥ COKpAIEHHBIC HOHHBIC
yYpaBHEHUSI pEaKIMil C yd4acTHEM
COJICH.

Apeymenmuposamso
BO3MOKHOCTD MIPOTECKaHUS
peakiuil ¢ ydacTHEM coJjiell Ha
ocHoBe npaBwia beproure.
Ilposooumo OTIBITHI,
MOATBEPKIAIONINE XUMUUYECKHE
CBOMCTBA COJIEH, C COONIIOIEHHEM
MpaBUJI TEXHUKU OC30TIaCHOCTH.
Habnrooamo 5 OnUCHIBAMb
peaKkIuu C y4dacTHEeM CoJliel ¢
MOMOIIBI0 PYCCKOTO (POTHOTO)
SI3BIKA U SI3BIKA XUMUHU

12

[TonsTue o rumposnmse
conen

I'mpponus, xak oOMeHHOe
B3aUMOJCHUCTBUE  COJIEH C
BOJIOM. I'mpponns CoJH
CWIBHOTO  OCHOBAaHMS |
cmaboit kucnotel. ['mapomnus
COJIM €J1aboro OCHOBaHUS U

Yemanasnusams  3aBUCUMOCTD
MEXJIY COCTaBOM  COJIM U
XapaKkTepoMm TUAPOJIA3A
Ananuzuposams cpeny pactBopa
COJIM C TTIOMOIIBIO HHAUKATOPOB

Illpocnosuposams TUTI THAPOIU3A
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cuibHOM kucioTel. [llkama

COJIM Ha OCHOBC aHamM3a C€ro

pH. bopmybr
JdemoHcTpanum.

Ornpenenenue xXapaxkTepa

Cpebl B paCTBOPAX COJICH.

13 [IpakTnueckas pabora| CBoiicTBa KHUCIOT, | Ymemb oOpatuarbcs c
1. Pemenue | ocHOBaHMI, OKCHUJIOB U COJieH | 1a0OpaTOpHBIM 000pYIOBAHHEM
IKCIIEPUMEHTAIBHBI X | B cBeTE TEOPHUH | © HArpeBaTEIIBbHBIMU MPUOOpPAMH
3aza4 1o TEME | IEKTPOIUTUIECKON B COOTBETCTBUH C TIpaBHJIAMHU
«INEKTPOJIUTUYECK asi| AUCCOLMALIIHI Y| TEXHUKU O€30MacCHOCTH.
JICCOTTHATINSD) OKHUCIHUTETbHOBOCCTaHOBUTEN | Habriodamo CBOMCTBa

BHBIX PEaKIINH. AIIEKTPOJIUTOB W TIPOUCXOISAIINX
C HUMH SIBJICHUH.
Habnwoams  w  onuceieamo
peakuu c y4acTHEM
DIIEKTPOJIUTOB € TIOMOIIBIO
€CTECTBEHHOTO (PyCcCKOTo WIIH
POJIHOTO) SI3bIKA W SA3BIKA XHMHH.
Dopmynuposamb  BBIBOJBI  TIO
pe3yibTaTam MIPOBEJICHHOTO
IKCIIEPUMEHTA

14 OO6001eHre 1 cucTeMaTu3alusl 3HaHUN MO0 TeMe «XUMHYECKHE PEaKIHH B pacTBOpPax
AJIEKTPOJIUTOBY

15 KontpoabHass padora 1 mno Teme «XHMHYECKHMe PpeaKIMd B PpacTBopax
3JIEKTPOJIUTOB)

Hemetannl U ux coequHenus (25 4 +2 yv)

16 O6mas Crpoenue aToMoB | O0wscuamo, 4TO TaKoe
XapaKTepUCTUKa HEMETAJJIOB M UX TOJIOXKEHHUE | HEeMETalIbI.

HEMETAIJIOB B Ilepuoauueckoit cucreme.| Cpasnusamo QJJIOTPOTIHBIE

Pan 3JIEKTPOOTPHUIIA-
TENLHOCTH.

Kpucrammueckue  peméTku
HEMETAUIOB  —  IPOCTHIX
BemecTB. AimoTporust U e
MPUYHHBIL. dusnyeckue
CBOMCTBA HEMETAJIOB.

OO11re XMMHYECKHE CBOMCTBA
HEMETA/UIOB: OKHUCIHTEIIbHBIC
U BOCCTAHOBHUTEJIbHBIE.
HemouncTpamuu. Kosutekiust
HEMETaJUIOB. Mopenu
KPUCTAUTMYECKUX  PEHIETOK
HEMETAUIOB:  aTOMHBIE U
MoJIeKyJsipHbie. O30HATOp H
NPUHIUIBI ~ €ro  paloThI.
lopenue  HemerawioB  —
NPOCTBIX  BEIIECTB:  CEPHI,
docdopa, TpeBeCHOTO YTIIs.

BUJIOM3MEHEHUS KUCIIOPOaA.
Packpuvieame MPUYMHBI
aloTponuu. Xapakxmepuzosanbs
XUMHYECKUE 3JIEMEHTBI
HEMeTaJlIbl u POCTHIE
BELIECTBa-HEMETAJUIbl: CTPOCHHUE,
busznueckue U XUMHUYECKUE
CBOMCTBa HEMETAILJIOB.

ObvsicHamb ~ 3aBUCUMOCTD
OKHUCITUTEILHO-
BOCCTAHOBHUTEJIBHBIX CBOWCTB
(v npeocKkavleams
CBOICTBa) JJIIEMEHTOB
HEMETAIIJIOB  OT ux
MOJIOKEHUS B
Ilepnoanueckoi cucreMe

XUMHWYECKHUX DBIIEMEHTOB
. . Menneneena.

Yemanaenueamsn IIPUYUHHO-
CIEACTBEHHBIE  CBSA3U  MEXKIY
CTPOCHHUEM aTOMa, XMMHUYECKOU
CBSI3bI0, TUTIOM
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KPUCTaJUIMYECKOU peleTku
HEMETAJJIOB U HX COCAMHCHHI,
uX (PU3NYECKUMU CBOWCTBAMH.
/loxazvieams OTHOCUTEIIBHOCTS I
«METAJ» U «HEMETAILD

17 OO6mas lanorensl, crpoeHue  ux| Xapakmepuzoeamsv  CTPOEHUE,
XapaKTEPUCTHKA aTOMOB u MOJICKYJ. | GU3UYECKUEe U XUMHUYECKHE
3JIEMEHTOB VIIA | ®usnyeckue M XUMHUYECKHE | CBOMCTBA, [IOJIyYECHUE U
TPYIIBI — TAJIOTEHOB | CBOMCTBA raJIOreHoB. | IPUMEHEHHUE TaJOreHOB B ILJIaHE

3aKOHOMEPHOCTH U3MEHEHHs | 00IIIero, 0COOEHHOTO "
CBOWCTB rajoreHoB B| €IMHUYHOTO.

3aBUCHMOCTH oT ux | Yemanasnusameo MPUYUHHO-
MOJIOXKEHUS B| CIIEJICTBEHHBIE  CBSI3U  MEXY
[Tepunognueckoit CUCTEME. | CTPOCHHEM aTOMa, XWMHYECKOU
HaxoxxneHue rajoreHoB B| CBSI3bIO, TUTIOM
OpUPOJIE U MX TOJydeHHUE. | KPUCTAIUTMIECKOM pemeéTKn
3HaueHWEe W  TNPUMEHEHHUE | TAJIOTEHOB, MX (U3HUYECKUMU U
TaJIOTEHOB. XUMUYECKAUMH CBOMCTBAMU
Jdemoncrpanun.  OOpasipl

raJjoreHoB ~ —  TPOCTHIX

BEIIECTB. BsaumoaeiictBue

raJjoreHoB ¢  MeTaJulaMH.

BriTecHenne xiopa OpomoM

WIM WOJA W3 pacTBOPOB HX

coJier

18 CoenuHenusa ["anorenoBo10pOABI u| Xapaxmepuzosamuo COCTaB,

rajJjoreHoB COOTBETCTBYIOIINE UM | pu3uYecKkue U XUMHUYECKHE
KHCIIOTBI: IJIaBUKOBas, | CBOMCTBA, MOJTy4eHHUE u
coJiiHas, OpOMOBOJOPOJIHAS, | IPUMEHEHUE COEIMHEHHI
MOJ0BOJIOPOAHASL. rajoreHoB C MCHOJIb30BaHUEM
[Nanorenuapl. KauecTBeHHBIE | pyccKoro (pogHOrO) s3blKa H
peaKkUMM Ha rajoreHUJ-HUOHBI. | SI3bIKa XUMUU.
[Ipumenenue coenuHenuii | Hasvieams coenuHeHNA
rajoreHoB u UX | TaJJOT€HOB
Ouonoruyeckast poJib. | popmyie u cocmaensams
CTENIEHU OKUCIIECHUS —2. (bopMyIIBI 10 UX HA3BAHUIO
Yemanasenueams  npudnHHO- | Yemanasenueams MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY | CJICACTBEHHBIE  CBSI3U  MEXIY
XUMHUYECKOM CBSA3bIO, THUIIOM | XAMUYECKOW  CBSI3bIO,  THUIIOM
KPUCTAJUIMYECKOM  PEHIETKU | KPUCTAIUITMYECKOMN peLIEeTKH
COEAMHEHU M cepsl, UX | COEIMHEHUI  rajJoreHoB, HX
buznueckuMu 1| GUBNYECKUMU U XUMHUYECKHUMHU
XUMHUYECKUMH CBOMCTBAMHU CBOWCTBAMM.
Jemouncrpanus. Komnekuus | [Iposooums, Habnrooams W
MPUPOTHBIX COCIMHEHUH | onucvieams XUMUYECKUI
xJiopa. HKCIIEPUMEHT I10 PAClO3HABAHUIO
JlabopaTopHble ONBITHI. rajoreHu1-uOHOB c
31. Pacrio3naBanue | coOmoieHuEM TPaBHI TEXHUKH

TrajJoreHua-noHoOB

0€30MacHOCTH.
Buvinoanuameo
XUMHUYECKAM

pacdeTsl 1o
dopmynaMm
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YPaBHECHUSIM peaxkuui,
NPOTEKAIOIIUX €  y4yacTUEeM
COCIMHEHU U
rajoreHoB o
19 [Ipaktuyeckas pabota| ConsiHast KHCIOTa — CHIIBHBIN | Ymems oOpatuarbcs c
2. «M3yueHue CBOMCTB | AJIEKTPOJIUT. 1a00paTOPHBIM  00OPYIOBAHHEM
COJISTHOM KHCIIOTBD) Tunu4HbIC peakIuH KHUCIIOT: | M HarpeBaTeIbHBIMU MPUOOpaAMH
B3aUMO/ICHCTBHUE C| B COOTBETCTBHHM C IpaBUIAMH
METaJUlaMH, OCHOBHBIMHU U | TEXHUKU O€30MaCHOCTH.
amdoTepHBIMU okcunamu, | Habarooams CBOMCTBA
OCHOBaHUSIMH 1 | JIEKTPOJIUTOB U TPOUCKOISAIINAX
aM(pOTepHBIMH C HUMU SIBJICHUU.
TUAPOKCUAAMH, COJISIMHU. Habniooams u  onucvieamo
KadectBennass peakuus Ha| peakiuu c y4acTueM
XJIOPUJI-MOH. ANIEKTPOJIMTOB €  IIOMOIIbIO
€CTECTBEHHOTO (PyCCKOTO WIIU
POJIHOTO) SI3BIKA U SI3bIKA XHUMHH.
@opmynuposamb  BBIBOJBI  TIO
pe3yapTaTam MPOBEJICHHOTO
AKCIIEPUMEHTA
20 Oommast OOmast XapaKkTepucThKa | JJasams OOUIYI0 XapaKTEPUCTHKY
XapaKTepUCTUKA aneMeHToB VI A — Tpynmsbl. | aTOMaMm, MPOCTHIM BEIIECTBAM M
snemeHtoB VI A|Cepa B mpupose U €€| COCAMHEHUSIM XaJIbKOI€HOB B
xanpkoreHoB. Cepa nojiyueHue.  AJUIOTPOTHBIE | 3aBUCUMOCTH OT MX IOJIOKEHHUS
Momubukanuu cepel W ux| B  Ilepmoamueckoir  cucrteme.
CBOIICTBA. Xumunueckue | Xapakmepuzosams  CTPOCHHE,
cBOMicTBa ceppl W e€| autoTpomnusi, (GU3MYECKHUE U
IpPUMEHEHUE. XUMHYECKHE CBOJCTBa,
JeMoHcTpanum. MOJIy4E€HUE U IPUMEHEHHE CEPBI.
BzaumopelictBue  cepel  ¢| Yemanasniusams MIPUYUHHO-
MeTamaMu. ['opeHue cepbl B| CICACTBEHHBIE  CBS3M  MEXIY
KHCJIOpOJie CTPOEHUEM aToMa, XMUMHUYECKOI
CBSI3bIO, TUTIOM
KPUCTAIINYECKON peméTku
ceppl, e (U3NYECKUMU U
XUMHYECKUMHU CBOHCTBAMHU.
Boinonname pacyEThI o
XUMHYECKUM  dopMmynaM U
yYpaBHEHUSAM peaxiui,
MPOTEKAIOIIUX C YYACTHEM CEPBI.
IIposooumey, Habnrooams W
ONUCHIBAMYb XUMHAYECKUI
HKCIIEPUMEHT IO TOPEHUIO CEpBI
Ha BO3AyX€ M B KHUCIOPOAE C
coOmrofieHneM TMpaBU TEXHUKHU
0e30MacHOCTH
21 CepoBosiopoa u| CepoBonopo: cTpoenue | Xapakmepuzosamuo COCTaB,
CyabGUIBI MOJIEKYNbI, (Gu3NYecKue U | QU3NYecCKue U XUMHUYECKHE
XMMHYECKUEe, TIOJIyYeHUE U | CBOWCTBA, MOJTy4YeHUE u
3HaueHue. (CepoBOAOPO/IHAS | IPUMEHEHHE COCIMHEHUN CEephl B
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kucinota. Cynappuael U HX
3HauEHUE. JIroMuHOBOPBHI.
JemoncTpanus. Kosuiekius
CYNIb(UAHBIX pya.
KauectBennas peakuuss Ha
CynbpuInOH

CTEIEHM  OKHCICHUI —2 C
HCIO0JIb30BaHUCM pycckoro
(pomHOTO)  sI3BIKA W S3BIKA
XHUMHH.

Ha3zvieams coenuHeHust cepbl B
CTEIIEHH OKHCIEHHA —2 1O
dbopmyie u cocmaesnsmo
(dbopMyIIBI 110 UX HA3BAHMUIO.
Cocmaensasms MOJNEKYISIPHBIE U
WOHHBIC YPaBHEHHUS PpEaKIIUH,
XapaKTEPU3YIONINE XUMHYECKHE
CBOWCTBA COEIMHEHHMH CEpHl B
CTEIEHN OKUCICHUS —2.
Onucvligams TIPOLIECCHl  OKHCI]
BOCCTAHOBJICHUS,  onpeoeisms
OKUCIIUTEIb U BOCCTAHOBUTEIHL U
cocmaesnsmo AEKTPOHHBIN
OaJlaHC B pEaKIUAX C ydacTHeM
Cephl B CTETICHU OKUCIICHHS —2.
Yemanasnusamo MPUYHHHO-
CJIICICTBEHHBIE  CBSI3U  MEXIY
XUMUYECKOM  CBSA3bIO, THIIOM
KpUCTaJUIMYECKOU pemeETKn
COEeIUHEHNN Cephl, UX
GU3MYECKUMHA W XUMHUYECKUMHU
CBOMCTBaMH

22

Kucnoponnsie
COCTMHECHUS CEPhI

Oxkcun cepri(1V),
CepHHUcTas
KHCIIOTa,  CYIb(UTHI.
KauecTBennas
peaxius Ha
Cynb(HUT-HOH.
Okcun  cepol(VI), cepHas
KUCJIOTA, CynbQarsl.
Kpucranioruaparst.

KauecTBenHast peakuus Ha
cynb(aT-uoH.

JleMmoHCcTpanum.
O0ecLBeUnBaHuE
OKpAaIlIEHHBIX TKaHeH n
IIBETOB CEPHUCTBIM I'a30M.
Biaumoaericteue
KOHILICHTPUPOBAHHOW CEpHOU
KHCIIOTHI c MEIbIO.

OOyrnuBaHue OpraHUYECKUX
BEIIECTB KOHIIEHTPUPOBAHHOM
CEepHOU KHCJIOTOH.
JlaGopaTopHbIe ONBITHI.

32. KauecTBeHHBIE peaklUU
Ha CYIb(aTHOHBI.

3anucvieamv GHOPMYIIBI OKCUIOB
CEePBI, HA3bI6ANMb WX, ONUCLIBAND
CBOMCTBAa HAa OCHOBE 3HAHUU O

KHCJIIOTHBIX OKCHax.
Xapakmepuweamb CoCTasB,
(1)I/I3I/ILICCKI/IG n XUMHWYECCKHUE

CBOICTBAa CEPHOM KHUCJIOTHI Kak
AJIEKTPOJIUTA C MCIOJIb30BAaHUEM
pycckoro (pomHOTO) s3bIKa |
SI3bIKA XUMHUH.

Cocmasnsaims MOJIEKYIApHBIE U
MOHHBIC YPaBHEHMsI peaKui,
XapaKTePU3YIOMINX XUMUYECKUE
CBOICTBA CEPHOU KUCIIOTHI.
Pacnosnasams cynbdar-uoHBI.

Xapaxkmepuzosamo CBOMCTBA
KOHLICHTPUPOBAHHOU CEepHOU
KHUCIIOTBI KaK OKHUCIUTENIS C
UCIIOJIb30BAHUEM pyccKoro
(pomHOrO)  s3pIKA W sA3bIKA
XUMUHU.

Cocmasnsamo YpaBHEHUS
OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIIBHBIX  pEaKLUil
METOJOM JJIEKTPOHHOTO
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Oaytaxca.

Buinoansame pacyéThl o
XUMHAYECKUM  QopMmyliaMm  u
YPaBHEHUSIM peaxkuuid,

NPOTEKAIIUX  C  y4acTHEM
CepHOU KHUCIOThl. Habarwoams n
ONUCHIBAMb XUMHYECKUH

IKCTIEPUMEHT
23 [IpakTnueckas paborta| CepHas KuciaoTa — CHIIbHBIN| Ymems obpararbcs c
3. «M3yueHne CBOWCTB | DJIEKTPOIIUT. CpoiicTBa | 1a00OpaTOpHBIM 000PYAOBAHUEM
CEpHOI KHUCIOTHD» pa3baBIeHHON CEpHOM | M1 HarpeBaTeIbHBIMH TPHOOPaMHU
KACJOTHI, KaK  THUIHMYHOI | B COOTBETCTBUM C TMpaBUIaMU
KHCJIOTBI: B3aWMOJIEUCTBUE C | TEXHUKHU OE30MACHOCTH.
MeTajadaMH, OCHOBHBIMU H | Habrwodamo CBOICTBa
aM(pOTepHBIMU OKCHJIAMH, | SJIEKTPOJIUTOB U MPOUCXOISIINX
OCHOBaHUSAMHU U | C HUMH SBJICHUH.
aMmdoTepHbIMHI Habnwoams w  onucwvieamo
TUAPOKCUIAMH, COJISIMU. | peakUuu c y4acTHEM
KauyectBeHHast peakiusi Ha| 3JEKTPOJIUTOB €  TOMOIIBIO
cynb(aT-uoH. €CTECTBEHHOTO (PyCcCKOro HIIH
POJIHOTO) A3bIKA U SI3bIKA XUMHUH.
@opmynuposamb  BBIBOJBI  TIO
pe3yabTaTam IIPOBEJICHHOTO
JKCIIEPUMEHTA
24 Ob6mas Ob6mas XapakTepucTuka | /lasams O0IIYI0 XapaKTEPUCTUKY
XapaKTepUCTHUKA 9MeMEeHTOB VA  TpymIbL. | aTOMaM, IPOCTBIM BELIECTBaM U
XUMHYECKUX A30T, cTpoeHue COCIMHEHUSIM THUKTOTCHOB B
JJIEMEHTOB VA aToMa U MOJIEKYJbI. | 3aBUCUMOCTH OT HMX IOJOXEHHS

rpynnsl. A30T

Ou3nyecKkue M XUMHUYECKHE
CBOWCTBA M  TNpUMEHEHHUE
azoTa. A30T B MPUPOJIE U €Tr0

Ouonornyeckas pOJIb.
JdemoncTpanus. J[narpamMmma
«Cocras BO3yXa.

BuneodparmenTs! u craiasi
«[Itnupu 6azapen»

B  Ilepuonnueckoit
Xapaxmepuzosamo
¢usmueckue U
CBOICTBA,
MpPUMEHEHNE

cHucTeMe.
CTpOEHHE,
XUMHUYECKHe
HOJy4eHue u

asora C
UCIOJIb30BaHUEM pyccKoro
(pomHOrO)  s3bIKA W sA3bIKA
XUMUU. Ha3zvieéams coenUHEHUS
aszora o ¢bopmyne u
cocmagnams  (POpMyIBl MO HX
Ha3BaHUIO. Ycemanasnusamo
NPUYMHHO-CJICICTBEHHbBIE CBSI3U
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MEXIy CTPOCHHEM aToMa U
MOJICKYJIbI, BHJOM XUMHYECKON
CBA3HU, THUIIOM KpHCTaHHI/I‘{eCKOﬁ
pemeTKr azora U €ero
(1)I/I3I/I'~IGCKI/IMI/I n XUMHUYCCKHUMU
CBOWCTBAMM. Buinonnamo

paCLIéTBI 10 XUMHUYECCKUM
dbopmynam u ypaBHEHUSIM
peakuumii,

MMPOTCKAIOMIUX C YIaCTUCM a30Ta

25

AMMMHaK.
aMMOHUS

Comu

AMMUaK, CTpOEHHUE MOJIEKYIIbI

u  ¢uznueckue  CBOMCTBA.
AmMmMuaunas BOJA,
HaIIATBIPHBIA CIUPT, THUIpAT
aMMuaKa. HoHopHo-
aKIENTOPHBIN MEXaHU3M
o0pazoBaHUs KaTHOHA
aMMOHMSL.
BoccranoBurensHbIC
CBOMCTBAa aMMHaKa. Comn

aMMOHHUS M WX TpPHUMCHCHHE.
KauecTBeHHass peakuuss Ha
KaTHOH aMMOHHUS.
Jdemoncrpauuu. I[lomydenue,
coOMpaHue W pacro3HaBaHHUE
aMMHaKa. Pasnoxenune
ouxpomara aMMOHHSL.
JlaGopaTopHbIe ONbITHI.

33. KadecTBeHHasi peakiusi Ha
KaTHOH aMMOHHUS

Xapakmepuzosamu COCTaB,
CTpOCHHE MOJIEKYJTHI,
du3udeckne W XUMHUYECKHE
CBOWCTBA, MOJTy4EeHHE u
pUMEHEHHE aMMHaKa c
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO)  sI3BIKA W SA3BIKA
XUMHUH.

Hasvieams comm aMMOHHS 110
dbopmynam u cocmaeiamy
(bOopMyITBI IO UX Ha3BAHHSIM.
3anucvieams MOJEKYISIPHBIE U
VOHHBIE YpPaBHEHUS PEaKIUH,
XapaKTepU3YIOINE XUMUUYECKUE
CBOMCTBA aMMMaka H COJICH
aMMOHHS.

Cocmaenamo YpaBHEHHUS
OKHCJIUTEIFHOBOCCTAHOBUTEIIHH
BIX  peaKuuii ¢  y4JacTuem
aMMuaKa c ITOMOIIIBIO
3JIEKTPOHHOTO OajaHca.
Yemanaenueams MPUYUHHO-
CJIE/ICTBEHHBIE  CBSI3U  MEXAY
BUJAMH XHMHYECKHX CBS3€EH,
THUIIAMH KPUCTAJUIMYECKUX
pemi€éTOK aMMHuaka ¢ CoJeu
aMMOHHS U UX (PU3NYECKUMU H
XHMHUYECKUMHU CBOMCTBAMH.
IIposooumey, Habnrooams W
ONUCHIBAMb XUMHYECKUM
DKCIEPUMEHT IO PACTIO3HABAHUIO
MOHOB aMMOHHUS C COOJIIOJICHHEM
MPaBWJI TEXHUKH 0€30MacHOCTH.
Buvinonname pacyéThl o
XUMHUYECKUM bopmynam H
YpaBHEHUSIM PEaKIIHii,
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MMPOTCKAOIIUX C
aMMHakKa

y4acTUEM

26 [Ipaktuueckas pabota| [lomyuenune, cobupanune u| Iloryuams, cobupame u
4. pacro3HaBaHUE aMMUaKa. | pacno3Hasams
«Ilonyuenne ammwuaxa| M3ydenue pacTBOPUMOCTH | aMMHUAK
u W3y4YCHHUE €ro| aMmmuaka B BOJIE u| Obpawamucs ¢
CBOWCTB» XapaKTePUCTHKa  OCHOBHBIX n1abopaTopHBIM
CBOWCTB ruapaTa aMMHaKa.| 000pyJOBaHUEM u
KauecTBeHnass peakmusi Ha HarpeBaTeIbHBIMU
KaTHOH aMMOHHUS npuOopaMH B COOTBETCTBUU C
MpaBUJIAMHA TEXHUKH
0€30MacHOCTH.
Habnwoams w  onucvieams
XAMHWYECKANW  JKCIIEPUMEHT ¢
MTOMOIIBIO PYCCKOTO
(pomHOTO)  sI3BIKA W SA3BIKA
XUMHUH.
Dopmynuposams  BBIBOABI  TI0
pe3yabTaTam MIPOBEJICHHOTO
IKCIIEPUMEHTA.
Compyonuuams B Tpoliecce yde
B3aUMOJICHCTBUSA TIpu paboTe B
rpynmnax
27-28 Kucnoponconepika Oxkcupl aszora: | Xapakmepuzosamo COCTaB,
e COEMHEHMsI | Hecoeo0pa3yronue u| pu3nyeckue U XUMHUYECKHE
azoTa KHCJIOTHBIE. CBOICTBa, MOJTy4YeHUe u
AzoTucras KHCIIOTa 1| IPUMEHEHHE OKCHIOB a30Ta C
HUTPUTBL. A30THasi KHUCIOTA,| UCIOIb30BAaHUEM PYCCKOTO
e mOoNyyeHHWe U CBOWCTBA.| (DOJHOTO) s3bIKA M sI3bIKA
Hurtpartsi. XUMHH.

JdemoncTpanum.
Bsaunmoneiicteue
KOHIIEHTPUPOBAHHOW a30THOMU
KHUCIIOTBl € Meablo. ['opeHue
4y€pHOTO nopoxa. Paznoxenue
HUTpaTa Kajlusi M TOPEHHUE
JPEBECHOTO YroJibKa B HEM.
JlabopaTopublie onbIThL. 34.

XUMHYECKHE CBOMCTBA
a30THOH KHUCJIOTHI, KakK
QJICKTPOJIUTA

Cocmasnames MOJEKYISIPHBIE U
WOHHBIC YypPaBHEHUS pEaKIUH,
XapaKTepU3YIOIINE XUMUUYECKUE
CBOMCTBA OKCHIOB asora.
Yemanaenueams MPUYUHHO-
CIE/ICTBEHHBIE  CBSI3U  MEXAY
BUJIOM  XHMHYECKOH  CBsA3H,
THIIOM KPUCTAJUIMYECKON
pPEHIETKHM OKCHUJIOB a30Ta M HX
bU3NYECKUMU U XUMUYECKUMU
CBOICTBaMHU.

Xapaxmepuzoseamuw COCTaB,
busznueckue U XUMUYECKUE
CBOICTBa a30THOM KHCIOTHI Kak

ANIEKTPOJINTA, TPUMEHEHUE C
MCI0JIb30BaHUEM pyccKoro
(pomHOTO)  sI3BIKA W SI3BIKA
XUMHH. 3anucwieamo
MOJIEKYJIIPHBIE u HMOHHBIE
ypaBHEHUS peaxiui,
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XapaKTEPU3YIOUIUE XUMHUYECKUE
CBOICTBA a30THOM KHUCJIOTHI Kak

AJIEKTPOJIUTA.

Ilposooums,  nabawoams W
OnUCHIBAMb XUMHAYECKUI
OKCIIEPUMEHT,  KUCJOTBl  Kak
AJIEKTPOJIUTA, C COOIIOJCHUEM

IIPaBWJI TEXHUKH 0€3011aCHOCTH.
Xapakmepuzosambo a30THYIO
KHUCJIOTY KaK OKUCJIUTEb.
Cocmasnsams ypaBHEHUS
OKHUCIIMTEIBHO-
BOCCTAaHOBUTENBbHBIX  PEAKIIUH,
XapaKTEepU3YIOIMINX XUMHUYECKHE
CBOMCTBA A30THOM KHUCJIOTBHI KaK

OKUCITATEI, c IIOMOIIILIO
AJIEKTPOHHOTO OanaHca.
IIposooump, Habmooams U
ONUCLIBAMb XUMHYECKHI
AKCIIEPUMEHT,
XapaKTepU3YIOIIHI CBOMCTBA
a30THOHU KHCIIOTBI KaK
OKUCIIUTENA, C COOIIoIeHUEM

IMpaBnUJI TEXHUKH 0e30IacHOCTH

29

docdop
COCITMHEHUS

n

€ro

docdop, cTpoeHHE aToMa U
AJUTOTPOTIHS. dochuapl.
®ochun. Oxcun docdopa(V)
u oprodochopHas KHCITOTA.

docdarsl. dochopHbIe
ynoOpenusi.  MHCEKTUIIUIBIL.
JemoncTpanuu.  OOpasibl
TIPUPOIHBIX COCITMHECHUI

docdopa. I'openue docdopa
Ha BO3JyXe M B KHUCJOpPOJIE.
[Tonydyenune Oenoro docdopa
U WHCIBITAHHE €ro CBOICTB
JlaGopaTtopHble ONBITHI.
35.KauecTBeHHbIC pEAKIIUU Ha
docdar-non

Xapakmepuzoeams ~ CTpOCHHE,
ajuloTponuio,  pumdyeckue U
XAMHYCCKHE CBOMCTBA,
NOJlydeHHe W TPHUMEHEHHE
dochopa ¢ HCMOIBL30BAHUEM
pycckoro (pomHOTO) s3bIKa |
SI3bIKA XUMUH.

CamocTosTenrHO onucwvleamo
cBoiicTBa okcua gocdopa(V) kak
KHCJIOTHOTO OKCHJIa U CBOMCTBA
optodochopHOI KUCTOTHI.
Hnnrocmpuposams 3T CBOMCTBA
YPaBHEHHUSIMH COOTBETCTBYIOILIUX

PEeaKIIHA. IIposooump,
Habaroams u ONUCHIBAMDb
XUMHYCCKUH  DKCIEPUMEHT C

COOMIOICHMEM MPaBUI TEXHUKH
OesomacHocTH.  Pacnosnasamob
docdar-nons!
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30

Oo6mas
XapaKTEePUCTHKA
snemenTtoB IV A-

IPyNIbl. YTIepox

Obmas XapaKTepUCTUKA
aneMeHToB IV A- rpynmsl:
0COOEHHOCTH CTPOCHUS
aTOMOB, TPOCTBHIX BEIIECTB U
COCIMHEHUN B 3aBHCHUMOCTHU
OT TIOJIOXKEHHUS DJIEMEHTOB B

[Tepnognueckoit CUCTEME.
VYrnepon. AnnoTponHsie
MO T (UKAIH: anmas,
rpadut. AmopdHBI yriaepon
U ero copra: caxa,
AKTHUBUPOBAHHBIN yrOJlb.
AncopOrius.

XHUMHUYECKUE CBOMCTBA
yraepona. Kokcoxmmuueckoe
IIPOU3BOJICTBO u ero
npoaykuus. Kapouser.
Jdemoncrpaumnu. Kouteknus
«O0pa31sl MIPUPOIHBIX
COETMHEHU I YIIIEPOJay.

[Toptper H. JI. 3emmHcKoro.
[Tornomenue

Jlasamwb 0011YyI0 XapaKTEPUCTUKY
aToMam, IIPOCTBIM BEIECTBAM U
COEIMHEHUsIM 3J1eMEHTOB [V A-
Ipylnnbl B 3aBUCUMOCTH OT HX
nonoxenus B llepuoauyeckoit

CHCTEME. Xapaxkmepuzoeamuo
CTpOCHHE, IO TPOTIHIO,
duznyeckue W XUMHUYECKUE
CBOIICTBA, MOJTyYEHHE u
IPUMCHCHUE amopHoTro
yriaepoja W €ro COpTOB C
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO)  sI3BIKA W SI3BIKA
XUMUH.

CpasHnusamo CTpPOCHHE u

CBOICTBa aliMaza u rpagura.
Onucvleamo
OKHMCIIUTEILHOBOCCTAHOBUTEILH
bI€ CBOMCTBA yIJIEPO/a.
IIposooumy, Habnrooams W
ONUCLIBAMb XUMHYECKHI
SKCIIEPUMEHT C COOIIOJCHUEM

aKTUBUPOBAHHBIM yriaéM | IpaBUJI TEXHUKU O€30M1aCHOCTH
pPacTBOPEHHBIX BEIIECTB WU
rasos. YerpoiictBo
IPOTUBOTa3a
31 Kucnoponconepika Oxkcun yraepona(ll): | Xapaxmepuzosamo COCTaB,
e COEMHEHMSI | CTPOCHUE MOJIEKYIIBI, | pU3UYECKHEe W XUMHYECKHE
yriiepoaa MOJyYEHUE W €ro CBOWCTBA.| CBOMCTBA, MOJTy4YECHHE u

Oxcun yriepoaa(1V):
CTpOEHHUE MOJIEKYJIbI,
MOJyYEHHE U €ro CBOWCTBA.
VroneHas kumciaora. Comm
YTOJIbHOM KHCJOTHI:
KapOOHATHI u
TUAPOKApOOHATHI.
Texuuueckas wu
coja.
JlaGopaTopHbIe ONBITHI.

36. ITonmyuenue U
CBOWCTBA YTOJIbHOM KHUCIIOTBHI.
37. KauecTtBennas
peakius Ha KapOOHATHOH

IIUIICBas

NPUMEHEHHE OKCHIIOB YTiepoja
C  WCIOJIb30BAaHHEM PYCCKOTO
(pomHOTO)  s3BIKA W S3BIKA
XUMUH.

Yemanasnusame PUYHHHO-
CIICZICTBEHHBIC  CBSI3U  MEKIY
BUJAMU XUMHYCCKUX  CBSI3CH,
TUTIAMH KPHUCTATHNYECKUX
PEmIETOK OKCHUJIOB YIIiepoja, UX
(GU3NYECKUMU U XUMHUYECKUMHU

CBOMcTBaMH, a TaKxKe
IPUMEHEHHUEM.

Cobniooams TpaBUIIa TEXHUKH
0€3011aCHOCTH pu
UCTOJIb30BAHUU MIEYHOTO
OTOIUIECHMUS.

Oxasvieams TEPBYO TOMOIIb
OpU  OTPABJIEHUU  yrapHbIM
ra3oMm.

Xapaxmepuzoeambo COCTaB,
¢usuueckue M XUMHUYECKUE
CBOIICTBa, TOJTy4eHUe u
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IMPUMCHCHUC erHBHOﬁ KHCJIOTBI
u e¢ coneil (kapOoHATOB W

TUIPOKapOOHATOB) c
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO)  sI3BIKA W SI3BIKA
XUMHH.

Hnnrocmpuposams

3aBUCUMOCTb CBOMCTB
COJIEH YrOJBbHOM KHCIIOTHI OT MX
cocTaBa.
Ilposooums,  mabnodams U
OnUCHIBAMb XUMHYECKUN
DKCIIEPUMEHT C COOJIIOJICHHEM
IpaBWJI TEXHUKH 0€30M1aCHOCTH.
Pacnosnasamb xapOoHAT-HOH.

Buinoansamu pacyéThl o
XUMHUYECKUM  dopMmylraM U
YPaBHEHUSIM peakuuid,
IPOTEKAIUX  C  Yy4acTHEM
COeqUHEHNN
yriaepoaa

32 [Ipaktuueckass pabora| [lomydenne, cobupanune u| [loryuameo, cooupamuw "

5.

«ITonyuyenue
YIJIEKUCIOro Ta3a U
U3y4eHUe ero
CBOMCTB»

pacro3HaBaHUE YTJIEKHUCIIOTO
rasa. H3yuenue
PacTBOPUMOCTH  YTJIEKHCIIOTO
rasa B BOJIE M XapaKTepUCTHKA
KHCIIOTHBIX CBONCTB
YTOJIBHOM KHUCJIOTBHI.
KauecTBeHHass peakuus Ha
KapOOHAT- U TUAPOKapOOHAT-
HOHBI

pacnosnasams YrIIEKHCIBIA Ta3
Obpawamuvcss ¢ 1a00PATOPHBIM
000pyTI0BaHHEM u
HarpeBareIbHBIMUA TPUOOpaMU B
COOTBETCTBUU C  TpaBHJIAMH
TEXHHUKH 0€30I1aCHOCTH.

Habnrooames u onuceieamo

XHUMHAYECKHH  3KCIIEPUMEHT ¢
MIOMOIIIBIO PYCCKOT'O

(pomHOTO)  s3BIKA W S3BIKA
XUMUH.

Dopmynuposams  BBIBOJBI  TIO
pe3yibTaTam IPOBECHHOTO
IKCIIEPUMECHTA.

Compyonuyams B mpolecce yue
B3aUMOJCHCTBHS TNIpH paboTe B

rpymnmnax
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33-34

YrieBonopo sl

Heoprannueckue u
OpraHMYecKue BELIECTBA.
YrneBonopobl. XHUMHUYECKOE
CTpO€Hue OpraHuYeCcKUX
BELIECTB, KaK MOPSTIOK
COEIMHEHUs aTOMOB B
MOJIEKYJIE IO BAJIEHTHOCTH.
Meran, 9TaH, KakK
IpeJeNbHbIE  YIIIEBOJIOPOIbI.
OTWIIGH U aleTHICH, Kak
HenpeesIbHbIe
(HEeHaCBIIIEHHBIE)
YTJIEBOIOPOBI.
YTJIEBOJIOPOJIOB.
KauecTtBeHHbple peakuuu Ha
HENpEeeNIbHbIE COSUHEHHUS.
JdemoHcTpaumu. Monenu
MOJIEKY]l ~ M€TaHa, JTaHa,
STHJIEHA U alleTUJIeHa.
BzanmonelictBue »THIIEH C
OpOMHOM BOJION U PacTBOPOM
NepMaHraHaTa Kajius.

I'openne

Xapaxmepuzoeams 0COOEHHOCTU
cocrasa u CBOMCTB
OPraHUYECKUX COCIMHEHUM.
Paznuuams  npepenbHple U
HeNpeesIbHbIE YTIIEBOAOPO/IBL.
Hazvieams 1

3anucvieams  (HOPMYIIbI
(MOJNEKyISIpHBIE U CTPYKTYPHBIE)
BAKHEUIINX IIPEICTaBUTEIIEH
YIJIEBOI0POIOB.
IIpeonazames >SKCIEPUMEHT IO
pacro3HaBaHUIO COEMHEHUI
HENpPEeIeIbHOTO CTPOEHUSI.
Habniooams  3a X0JIOM

XUMHYECKOTO
HKCIEPUMEHTA, ONUCHIBATh €r0 U
JieNaTh  BBIBOABI HAa OCHOBE
HaOJIFOIEHUH.
Qukcuposambo pe3yNIbTaThI
JKCIIEPUMEHTa C  IOMOUIBIO
pycckoro (pomHOTO) s3bIKA, a
TaK)K€ C MOMOIIBI0 XUMHUYECKHX
dbopMyI 1 ypaBHEHHH.

35-36

Kucnoponconepxa-
LI1e
COE€IUHEHUS

OpraHuYecKue

OTUIIOBBIN CITUPT, ero
MOJIy4eHHE, TPUMEHCHHE U
(bHU3HO0JIOTHYECKOE JICHCTBHE.

TpexaToMHbIN CIIUPT
TJTUIEPHH.

KauecTBeHHass peakuus Ha
MHOTOQTOMHBIE CIIUPTBHI.
VYKCycHass — TIpeICTaBHTEIb
KJ1acca KapOOHOBBIX KHCJIOT.

JemMoHcTpanuu. OO0mue
XHMHUYECKHE CBOMCTBA KHCJIOT
Ha npumepe YKCYCHOM
KHCJIOTEHL. KauectBennas
peakuuss Ha MHOTOATOMHbBIC
CIIUPTHI

Xapakmepuzoeams CIUAPTHI, KaKk
KHCIIOPOJICOACpIKAIITIE
OPraHUYeCKHUE COCTUHEHUSI.
Knaccuguyuposams cnuptbl 1O
aTOMHOCTH. Haszvisamo
MpeaCcTaBUTENEH OJHO- u
TPEXaTOMHBIX CIIUPTOB H
3aMmuChIBaTh U3 (DOPMYJIBI.
Xapakmepuzo8amv KACIOTHI, KaK
KHCIIOPOJICOACPIKAIITIE
OPraHuYeCKHUEe COCTUHEHUSI.
Haszvieamo npeacTaBUuTENCH
MPEACIbHBIX M HEMPEeAeIbHBIX
KapOOHOBBIX KHCJIOT u
3aMuChIBaTh U3 GOPMYIIBL.

37

Kpemunit u
COEIMHEHUS

€ro

Kpemuuii, crpoeHue  ero
aTroMa U cBoicTtBa. KpemHwmit
B npupone. Cwimmuuael u
CHUJIaH.

Oxkcun kpemHuA(1V).
KpemHuuesas kuciora u eé
COJIN.
JdemMoncTpanuu.
«O0pa3sisl
COEAVHEHUN
Komnexuus CTEKJIa,
KEpaMUKH, LIEMEHTAa u
W3CIINI U3 HUX.

Komnexius
MPUPOTHBIX
KPEMHHUSI.

Xapaxmepuzosamuw CTpOEHHUE
aTOMOB n KPUCTAJIOB,
bu3MYecCKue W XUMHUYECKHE
CBOIiCTBa, MOJTyYEHUE u
IIPUMEHEHNE KpEMHUs C
HCIIOJb30BaHUEM PYCCKOTO
(pomHorO) sA3BIKA W SI3BIKA
XUMHUU.

Yemanasnusamo
CIICJICTBEHHBIC

MIPUYUHHO-
CBA3U  MEXKIY
CTPOCHUEM aToma, BHUJIOM
XUMUYECKOU  CBSI3H,  THUIIOM
KPUCTAJUIMYECKOU pelETKU
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JlabopaTopHbIe ONBITHI.
38. [Iponyckanue
YIIEKHCIIOTO — ra3a  4epes
pacTBOp CUIIMKATa HATPHSI

KPeMHHUsSA, ero (U3NYECKUMHU U
XUMHAYECKUMHU CBOMCTBAMH.

Buinoansms  pacuérel o
XUMHYECKUM (hopMyliaMm
51 YPaBHEHHUSIM peakuui,

OPOTEKAIUX  C  Y4aCTHEM
KPEMHHS U €70 COCIMHEHUM.

Xapaxmepuzosamyo COCTaB,
duzndeckue M XUMHUYECKUE
CBOMCTBA, IIOJIyYECHHE u
NIPUMEHEHNE COETMHEHNH
KPEMHHUS C  HCIOJb30BaHUEM

pycckoro (poaHOTO) si3bIKa U
SA3bIKA XUMHUH.

CpasHnusamo JTUOKCHUTBI
yriaepoaa U KPEMHHSI.
Onucvieamy BaXHEHIINE THUIIBI
MPUPOTHBIX COETMHEHUI
KpEMHHS Kak OCHOBHOTO
JJIeMEHTa JUTOC]EPHI.

Pacnosznasame cunukaT-uoH

38 CunukaTtHas [IpousBoncTtBo  crekna  u| Xapakmepuzoeams CUIHKATHYIO
MIPOMBIIIIICHHOCTh IIEMEHTA. MIPOMBIIIIICHHOCTh u ed
[Tponykuus CUJIMKATHOM | OCHOBHYIO MTPOIYKIIUIO.
POMBIIIJICHHOCTH: Yemanasnusamo aHaJIOTUH
OTNITHUYECKOE BOJIOKHO, | MEX/1y Pa3IU4YHBIMU OTPaClIIMU
Kepamuka, (apdop, dasHC.| CHTUKATHON TPOMBIITUICHHOCTH
Onrtrnyeckoe BOIOKHO.
Hemoncrpauuu. Komnekmus
IPOIYKLIUU CHJIMKaTHOM
POMBIIITIEHHOCTH.
BuneodparMeHThI U criai b1
«[IpousBoAcTBO  cTekia H
EMEHTa)
39 [Tonyuenue Hewmeranisl B mpupoe. Onucvieamsw HaXO0XJICHUE
HEMETaIIJIOB OpakiroHHas MIEPETOHKA | HEMETAIIJIOB B MPHPOJIE.

KUAKOTO BO3/AyXa, KaK Crocob
MOJIy4eHUS! KUCIIOpo/ia, a30Ta,
aprona. [lonyuenue ¢ocdopa,
KpEMHUS, XJIopa, uoja.
DNEKTPOIU3 PACTBOPOB.

demoncrpanun. Komnekuus

«IIpuponnsie COCIMHEHUS
HEMETAaJJIOBY.

BuneodparmenTsl U craiiibl
«DpakuroHHas MepEroHKa

JKUJIKOTO BO3yXay.
BuneodpparmeHTsl U CHaiIbI
«ITonyuyenue BOZOpPOAA,
KHUCJIOPOJA U TaJIOT€HOB
AJIEKTPOJIUTHIYECKUM

Xapaxmepuzoeams
bpaKkIOHHYIO
KHUJIKOTO BO3/yXa KaK
COBOKYITHOCTb (buznveckux
NPOIIECCOB.  Apeymenmuposams
OTHECCHHE AKTHUBHBIX
HEMETAIIJIOB K
OKHCJIUTETFHOBOCCTAHOBHUTEIHH
BIM TIpOIIECCaM

IEPETOHKY
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croco0om»

40 [Tonmyuenne [Tosyuenue cepHOl KUCIOTHL: | Xapakmepuzosambv XUMU3M,
Ba)KHEUIIINX CBIPBE, XUMH3M, | CBIPbE, anmapaTrypy, Hay4dHbIE
XUMHUYECKUX TEXHOJIOTMYeCKast cXeMma, | IPUHITUIIBI u MIPOAYKIIUIO
COCTMHEHU I METOJl  KHIIAIIETO CJI0s1, | IPOU3BOJICTBA CEPHOM KHUCIOTHI.

TIPUHITUTIBI terioooMeHa, | Cpasnusams MIPOU3BOJICTBO
MPOTUBOTOKA W LHUPKYJIALHH. | CEPHOI KHCIJIOTBI c
Oneym. [Ipoun3BoICTBO | TPOU3BOJCTBOM aMMHAKa
aMMHAKa: CBIPbE, XHUMH3M,

TEXHOJIOTUYECKast cxema.

JdemoHncTpanum.

Mopnenn  anmapatoB Ui

IIPOU3BOJICTBA CEepHOU

KUCIIOTBL. MoOJIenb KHIISIIEro

CJI04.

Monens KOJTOHHBI CHHTE3a

ammuaka. BuneodparmeHTs! u

clTaanl

«ITpounzBoacTBO CepHOU

KHCIOTB». BuaeodparMeHTs

" CIIa bl

«[Ipou3BoACTBO  amMMHaKay».

Konnexus

«Cplpp€ 11 MOJIy4eHUs

CEpPHOM KUCIOTBI».

41 O6o0menrne mo Teme| YPpOK-ypaKHCHHE c| Ilposooums  OlLIEHKY
«HemeTtasmpl W MX| UCHOJIb30BaHUE cOOCTBEHHBIX
COCTMHEHUS» CaMOCTOSITENIBHON paboThl MO | TOCTHKEHUHN B YCBOCHUH TEMBI.

BBIIIOJIHEHUIO ~ ITPOBEPOUHBIX | Koppexmuposamb CBOU 3HAHUS B

TECTOB, 3a1aHU I Y| COOTBETCTBUU C IUIAHUPYEMBIM

yIpakKHEHHUI pe3yabTaTOM Ilonyuamo
XUMHUYECKYI0 HMHpOpMauu U3
pa3IMYHBIX UCTOYHHUKOB.
Ilpeocmasnamos nHGOPMAIHIO 110
teme «Hemeramne» B BHIE
Tabnu, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4YHUCJIE C
npumeHeHnuem cpencts UKT

42 KonTtponbHas pabora mo teme «HemeTaribl U X COSTMHEHUS

MeTasuibl 1 ux coequHeHus (17 4)
43 [Tonoxenne merannos| [lonoxenue METaJJIOB B| O0vsCHAMb, 9TO TAKOE METAILIBIL.

B ITepuoanueckoi
CUCTEME,  CTPOCHMUE]
aTOMOB U KPUCTAJIOB

ITepuoanueckoit CUCTEME
XUMHUYECKUX aiaemeHToB [, N.
MenneneeBa, CTpOEHHE  HX
aTOMOB u KPUCTAJJIOB.
Merannuyeckas CBS3b u
MeTaJInyecKas

KpUCTaJUINYECKast peéTKa.
dusznueckue CBOMCTBA
METaJJIoB: 3JIEKTPO- u
TEIUIONPOBOJHOCTD,

Pasznuuamyo bopmbl
CYLIECTBOBaHMS METAJIJIOB:
DJIEMEHTHI U NPOCTHIE BEIIECTBA.
Xapaxmepuzoeamv XUMHYECKHE
JJIEMEHTHI-

METAIBl [0  MX IOJOXEHUIO

B

Ilepnoguueckoin cucreme I. M.
MeunneneeBa.  [Ipozcrozupoeams
CBOMCTBA HE3HAKOMBIX METAJJIOB
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OTpakaroIas CIIOCOOHOCTB,
1acTu4HoCTh. CruiaBbl YEpHBIE
U LIBETHBIE

1o IIOJIOKEHUIO B
Ilepuoanueckoi CUCTEME]
XuMuueckux anaementoB [, U.
Meneneesa.

Yemanasaueamo IIPUYMHHO-
CIEICTBEHHBIE  CBSI3U  MEXKIY)|
CTPOECHHUEM aToma, BHUJIOM
XUMHUYECKOM  CBSI3W,  THIIOM
KPUCTaJUIMYECKOU pemeTKY,

METAJUIOB — MPOCTHIX BEUIECTB U
UX COeIMHEHUH

44

OO0ume XUMHUYECKUAE
CBOMCTBA METAJLJIOB

Merannsl KaKk BOCCTAaHOBUTEIIH.
DNEKTPOXUMHUYECKUI pan
HanpsbkeHui. B3anMoneincreue
METaJJIOB ¢  HEMETaJIaMHU,
OKCHUJIAMU, KUCJIOTAMU, COJISIMH.
AJTIOMHHOTEPMHSL.
JdemoncTpanum.
Bsaumonelicteue HaTpus,
JUTHUA W KaJdbllMd C BOJOM.
l'openne Hatpus, MarHus u
JKere3a B Kuciiopoje. Benbimkal
TEPMUTHOMN CMECH.
Bsaunmonelicteue cMecHu
MOPOIITKOB CEepbl W  JKeje3a,
IIMHKA H CEPHI.
B3anMonelictBue aiqrOMHHUS C
KHCJIOTaMHU, mejoyaMd U
BOJIOH.
Bsaumoneiicteue
Meau c
Bsanmoneiicteue Mean C
KOHIIEHTPUPOBAHHOW  CEpPHOM
KHCIIOTOM M a30THOM KHCIIOTOM
(pa3baBieHHOM u
KOHIICHTPHUPOBAHHOM ).
JlaGopaTopHbIi ONBIT.

39. BzaumogeicTBue xenesa ¢
pactBopoM cynbhata meau(1l)

xKenesa U
XJIOPOM.

Obvscuamp, 4YTO TaKoe
AKTUBHOCTH METAJUIOB.
Ilpumensamo €ro JU1S]
XapaKTePUCTHKU XUMHYECKUX
CBONCTB IIPOCTBIX
BEIIIECTBMETAIIIOB.

Oboowamo CHCTEMY]
XUMHYECKHX CBOWMCTB METAJLIOB
KaK «BOCCTAaHOBHUTECIIEHBIC
CBOWCTBa».

Cocmasnsams MOJICKYJISIPHBIC
YPaBHEHHUS peakuuid,
XapaKTePU3YIOMINX XUMUYECKUE
CBOWCTBA METaUIOB B CBETE
YYCHHS 00  OKHCIHUTEIBHO-
BOCCTaHOBUTEJBHBIX Ipoleccax,
a  peakuuu c y4acTHEM
JJIEKTPOJIUTOB, IPEJICTaBISATh
TaKk)Ke U B MOHHOM BH/IE.
Habnwoams  wm  onucwvieamo
peaKuu MeXJy BEIIeCTBaMU C
MOMOIIIBI0 PYCCKOTO  (POJIHOTO)
A3bIKA U S3bIKA XUMUHU.
CaMocTosTenbHO npo8ooUmy
OTIBITHI, MOITBEP K IAIOIIUE
XMUMHYECKHE CBOMCTBA METAIJIOB
¢ coOIo/IeHneM TPaBUIl TEXHUKHU
0€30MacCHOCTH

pan

45-46

Oo01mas
XapaKTepPUCTHKA
LIEJIOYHBIX METAJUIOB

CTpOGHI/IC dTOMOB U IIPOCTBIX
BCIICCTB. 3aBHCUMOCTD
(I)I/ISI/I‘IGCKI/IX n  XUMHYCCKHX
CBOMCTB IIEJIIOYHBIX METAJIOB
OT 3apsaaoB A4€p HUX AaTOMOB.

Oxcunpl u TUIAPOKCHIBI
IIEJTOYHBIX METaJJIOB, ux
MIOJIyYEHHUE, CBOMCTBA,
IpUMEHEHNE. BaxkHeume conun
MIEJTOYHBIX METaJIJIOB, nx

3HaUYEHUE B JKUBOW M HEXUBOU
IIPUPOJIE U B KU3HU YEIIOBEKA.

Obvacuamos
HA3BaHWsS TPYIIbI
METAJIIbD.
Jasamwb 00IIYIO XapaKTEPUCTUKY
MIEJIOYHBIM MeTalulaM II0 HX
nojoxxenuro B Ilepuoanueckon
CHCTEME XHMHUUYECKHUX DIEMEHTOB
. . Menneneena.
Xapaxmepuzosamo CTpOEHHUE,
busznueckue U XUMHUYECKUE
CBOMCTBA LIEIOYHLIX METAJIOB B
CBeTe O0O0IIero, OCOOEHHOIO U

STHUMOJIOTHUIO|
«MICJIO0OYHBIC
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JdemoHcTpanuu. Okpacka
JI1aMC€HH COCIUHCHUIMU
HICJIOYHBIX METAIIJIOB

eIMHUYHOTO.  [Ipedckaszvieamy
¢u3uueckue W XUMHUYECKUE
CBONCTBA OKCHJIOB 31
THJIPOKCHJIOB IIETIOYHBIX

MCTAJIJIOB HaA OCHOBE HX COCTaB4|
U CTpOCHHUA U IOATBCPKIAATDH

IIPOTHO3BI YpaBHEHUSMU
COOTBETCTBYIOIINX PEAKLIAMN.

Ilposooumy pacy€Thl 1o
XUMHAYECKUM  GopMylnaM |
YPaBHEHUSIM peaKkuuid,

MPOTEKAIOIIHNX c y4acTUEM
IIEJIOYHEIX
METAJUIOB U UX COEIUHEHUN

47-48

OOmras
XapaKTepUCTHKA
IICJIOYHO3EMCIIbHBIX
METAJIIOB

CrpoeHue aTOMOB M TPOCTHIX
BEIIECTB. 3aBUCUMOCTD
GU3NYECKUX W XUMHYECKHX
CBOMCTB  IIENOYHO3EMEIBbHEIX
METAJIJIOB OT 3apsi/ioB SAep X
aToMOB. OKCH/JTBI U THIPOKCH/IBI
IIEJIOYHO3EMENBHBIX METaJlIOB,

X MOJy4eHUe,  CBOMCTBA
u IIPUMEHEHHE.

Baxwueitmme COJIH

MIEITOYHO3EMEIBbHBIX

METAJUIOB, WX 3HAYCHUE
B NIPUPOJC W KU3HU YEJIOBEKA.
Kapbonatet u

TUAPOKapOOHATHI KaJIbIIHsl.
JdemoncTpanum. Oxkpacka]
IJIAMEHH COECIMHEHUSIMHU

1IEMTOYHO3EMETbHBIX METAJLIOB.
I'ammenue u3BecTH BOIOM.
JlaGopaTopHbIi ONBIT.
40.ITonyuyenue HU3BECTKOBOM
BOJIbI ¥ OTIBITHI C HEH

Obvsacuamo TUMOJIOTHIO
Ha3BaHUS TPYNNbl  «IIEJIOYHO-
3eMEeJTbHBIC METAJLIBI.

Jasamwb 0011yI0 XapaKTEPUCTUKY
MeTajuiam ITA TPYIIIBI
(m€m09YHO-3eMeTbHBIM
MeTaJulaM) 10 WX TOJOXEHUIO B
ITepnoanueckoi CUCTEME]
XUMHUYecKux djementoB [J[. W.
Meuneneesa.

Xapaxmepuzosamo CTpOEHHUE,
busznueckue U XUMHUYECKHUE
CBOMCTBa  MIENOYHO-3EMENbHBIX
METAJJIOB B CBeTe OOIIero,
0COOEHHOTO U €IUHUYHOTO.
Ilpeockazvieams pusznyueckue u
XMUMHYECKHUE CBOMCTBA OKCHUJIOB U
ruipokcuoB  merawioB  IIA
IPYyINIIbl HA OCHOBE UX COCTaBa U
CTPOCHHS W NOOMBEPIHCOAmb

IPOTHO3BI yYpaBHEHUSIMU
COOTBETCTBYOIIUX pEaKIIHid.
Ilposooumo pacyEThl 1o
XUMHAYECKHM  GopMyliaM |
YpaBHEHHSIM peaKIuid,

MMPOTCKAOIIUX C y4qaCTHEM
IICJIOYHBIX
METAJIOB M UX COCIUHECHUI
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49 XKéctkocts Boabl M| XKEcTKOCTh BOABL: BpeMeHHas U | ObvscHAmb, 4TO TaKkoe
CIIOCOOBI €€ | IOCTOsIHHASL. Croco0bl | «OKECTKOCTH BOJIBI.

YCTpPaHEHUsI YCTpPaHEHUS BpEeMEHHOM | Paznuuams BPEMEHHYIO 51

HKECTKOCTH. CrniocoObl | TOCTOSIHHYIO KECTKOCTh BOIBI.
YCTpaHEHHS NOCTOsIHHOM | [Ipednacams  crocoObl  ycTpal
wéctkoctu. MOHUTEHL. YKECTKOCTHU BOJIbI
Hemoncrpauuu. Ilonyuenue| Ilposooums,  mabaodams U
KECTKOU BOJIBI | ONUCHIBAND XUMHAYECKUI
B3aUMOJICHCTBHEM OKCHEPUMEHT, C COOJIIOJIEHUEM
YIJEKUCIOr0 € WM3BECTKOBOM | MpaBUJI TEXHUKHU O€3011aCHOCTH
BOJION. Ycrpanenue
BPEMEHHOU XKECTKOCTU
KUTISTYCHUEM U T0OABKOW COJIBI.
Ycrpanenue MOCTOSTHHOM
KECTKOCTH  /100aBKOM  COJBI.
Wonutel ®  mpuHOMO  UX
neicTBus (BUI€O(GPArMeHT).

50 [IpakTnueckas [Tonyyenne xéctkoit Boxwl| [lomyuamey, cobupampw "
pabota 6.| B3aMMOICNCTBHEM pacno3nasams YriaCKUCIbIA Ta3
«ITonyuyenue VTIEKUCIIOTO ¢ W3BECTKOBOM | Obpawjamsbcsi ¢ 1abOpaTOPHBIM
JKECTKOW  BOJBI M| BOJIOM. Ycrpanenue | 000py1oBaHUEM 51
CHOCOOBI €€ | BpEeMEHHOM XKECTKOCTH | HAarpeBaTEIbHBIMU NPUOOpPaMH B
YCTpaHECHHS» KUTISTYCHUEM U I0OABKOW COJIBL. | COOTBETCTBUM € TIPaBUIIAMH

Ycrpanenue MTOCTOSTHHOM | TEXHUKU O€301TacCHOCTH.
JKECTKOCTH NOOABKOU COMBL. Habnwooamoe u ONUCHIBAMDb
HcnopiTanme XECTKON BOMBI XUMHYECKUA  DKCIIEPUMEHT C
pacTBOpPOM MblLa ITOMOIIIBIO PYCCKOTO
(pomHOTO)  s3BIKA W SI3BIKA
XUMUU.
@opmynuposams  BBIBOABI IO
pe3ynbTaTam IIPOBEIACHHOIO
SKCIIEPUMEHTA.
Compyonuuams B mpoliecce yde
B3aMMO/ICICTBUSl TpU padboTe B
rpynmnax

51 Amomunnii u ero| CoenvHeHuss  alOMuHuUs  B| Xapakmepuzoeamsv  alOMUHUN
COCIMHEHUS pUpPOJIE. XUMHUYECKHE | TIO ero MIOJIOKEHU IO B

CBOMCTBa anmtomunus. | [lepnognueckoit cucreme
Ocobennoctu oKcHJa u| xumudeckux snemenroB J[. W.
TUAPOKCUAA aIIOMUHUS Kak | MeHaeneeBa. Onucvieams
amM(pOTepHBIX COEJIMHEHMUI. | CTPOEHHUE, ¢buznueckue u
Baxuenmue coiv alFOMUHNAS | XUMHAYECKUE CBOMCTBA
(xnopup, cyabdar). QIIOMUHMS, TOATBEPXKAAT HUX
Jdemoncrpanuun. Kosekuus| COOTBETCTBYIOLIMMHU
MPUPOTHBIX COCIMHEHM | ypaBHEHUSIMU PEAKIUH.
amoMuHus. Buneodparmentst | Ob6vsachamo JIBOVICTBEHHBIN
u cnaiapl «OKCHUJT aTIOMUHUS U | XapaKTep XUMHYECKUX CBOWCTB
ero Mo (UKW, | OKCHUA u TUIPOKCHIA
[Honyyenue aM(pOTEPHOTO | ATFOMUHUS.

rufpokcuaa  amomuHuss U | Koukpemusuposams
MICCIIEJOBAHUE €I0 CBOMCTB ANEKTPOJUTUYECKOE
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NOJly4YeHHEe  METaJlJIOB

OTIHCaHHEM
IMPOU3BOJACTBA AJIFOMUHUAL.
Ycmanasnueams — 3aBUCUMOCTB
obnacreit IPUMEHEHUS
AJIIOMHHUA HW €TI0 CIIJIaBOB OT
CBOWCTB.

Ilposooumy pacu€Thl 1o
XUMHAYECKUM  QopMmyliam  u
YPaBHEHUSIM peaxkuuid,

MPOTEKAIOIUX C  Y4acTHUEM
QTIOMUHUS U €r0 COSTMHEHUHN

52-53 Kenezo " ero| OcoOeHHOCTH CTpoeHusi atoma| Xapakmepuzosams  TIOJOXKECHHE
COEIMHEHUS *kenesa. JKenezo B mpupo/e. JKeresa B [Tepuonueckoi
Baxneiimme pynmel  Kele3a. CUCTEME XHUMHUYECKUX 3JIECMEHTOB
OKCcHIBI U THAPOKCHU/IBI . Y. MenneneeBa, 0COOEHHOCTU
xenesa(Il) wu  (III). Comnu| cTpoenus aToma.
xeneza(ll) u (IT1).| Onucvieams ~ pusmveckue u
OO6HapykeHue HOHOB KaTHOHOB| XUMHMUYECKHE CBOWCTBa Kelesa,
’Kelle3a B pacTBOpE. 3HA4YCHHE| MOJTBEPKIas 170:¢
COCITMHEHU I JKeyesa.| COOTBETCTBYIONTUMU
JlaGopaTopHble ONBITHI. YpaBHEHUSIMH PEaKITUH.
41. Tlonyduenme ruapokcuaoB| OOvsicHAmMb  HaTW4IHE  JBYX
xenesa(ll) u (I11). T€HETUYECKUX pAIIOB
42 KadecTBeHHBIE peakIUM Ha| coequHeHwHil xkenesza Fe?" u Fe® .
KaTHOHBI jKele3a Yemanasnueams  3aBUCHMOCTD
oOyacteld MpUMEHEHUs Kelie3a U
€ro CIIAaBOB OT CBOMCTB.
IIposooums pacyEThl 1o
XUMHYEeCKUM  dopMmynaM U
yYpaBHEHUSAM peaxuui,
OPOTEKAIUX €  YydacTueM
JKeyes3a U ero COeTMHEHUI.
Habnwoams u  onucvlieams
peaKuu MEX]y BEUIECTBAMHU C
MOMOIIBI0 PYCCKOTO (POJIHOTO)
S3bIKA U S3bIKA XUMUHI
54 [IpakTuueckas pabora| Pemienne sKkcrepruMeHTaIbHBIX| DKCIEPUMEHTAIBHO
7 3alad  Ha paclo3HaBaHUE U| uUccledo8ams CBOWCTBA METAIIOB
«Pemenue MOJIy4Y€HUE METAJUIOB U UX U UX COCIWHEHUH, pemarb
AKCMEPUMEHTAJbHBIX | COCAUHEHUN JKCIIEPUMEHTAJIbHbIE 3a/a4ll 0
3a/1aq o TeMe TeMe «MeTalbly.
«MeTtanas» Pabomamy ¢ 1abopaTopHBIM

00opynoBaHuEeM u
HarpeBaTeIbHBIMU MPUOOpPaMU B
COOTBETCTBUU C  TpaBUIAMHU
TEXHHUKHU 0€30IaCHOCTH.

Habnooams CBOWCTBA METAJIOB
U HUX COCAMHECHUU U SBICHUH,
MPOUCXOSIINX C HUMHU.

Onucvleame XUMHYECKUH
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OKCIEPUMEHT  C  TOMOIIBIO
pycckoro (pOJIHOTO) s3bIKa U
SA3bIKa XUMHUU.

Dopmynuposams  BBIBOIBI IO
pe3yabTatam IIPOBEJICHHOTO
IKCIIEPUMEHTA

Onpeodensimo (ucxoms u3
yaeOHOU 3a/1a4n)

HEOOXOIMMOCTh HCIIOJIb30BAHUSA
HAOJIOJICHUS WJIA DKCIIEPUMEHTA

55 Kopposus wmeramnoB| Koppo3us ~ xumuueckas  u| Ob6vsacHsamb, 4TO TaKoe
U CIOCOOBI 3alUTHI| AMEKTPOXUMHUYECKas.  3alluTa| KOPPO3HUSL.
OT Heé METaJIJIOB oT Koppo3uu.| Paziuuams  XUMUYECKYIO U
JdemoncTpanuu. AIEKTPOXUMUYECKYIO KOPPO3HUH.
Komnexuus «Xumnueckue| Unnrocmpuposamso MIOHATHS
HMCTOYHHUKU TOKa». Pe3ynbTaThl| «KOppPO3Us, «XUMUYECKas
JUIUTEIBHOTO 3KCIIEPUMEHTA T10| KOPPO3USD»,
M3YYEHUI0 KOPPO3UHU CTATBHBIX| «IJEKTPOXUMHUYECKAS KOPPO3USI»
W3eIU B 3aBHCHMOCTH OT| IpUMEpaMU. Xapakmepuzosams
YCJIOBHUM MPOLIECCOB CrocoObI 3aITUTHI
METAJIJIOB OT KOPPO3UU
56-57 Mertamiel B mpupojie. | Metautel B mpupojae:  B| Knaccugpuyuposamso dhopmbl
[TonsTue Ol CBOOOTHOM BHJE W B BHJIE| MPUPOJTHBIX COeMHEHU N
METAJUTypT U COCIMHEHUH. METaJUIOB.
[lonaTne o  Mertamnypruu.| Xapakmepusoeamao oOune
Yépnas u [[BETHAsl| CIOCOOBI TOJIyYE€HUS METaJUIOB:
METaJULYpIrHUsl. 1po-, TUAPO- u
[Tupomeramnyprus, 3IEKTPOMETAILTYPIHH.
TUAPOMETALUTYpTrus, Konxpemuzuposams 3111
3IEKTPOMETAILTYPIHS. CrocoObl IpUMepaMH U
JloMeHHBII Mpo1uecc.| ypaBHEHUSAMU peakuui c
[TepepaboTka 4yryHa B CTallb. | COCTaBIIEHUEM 3JIEKTPOHHOIO
DIIEKTPOIN3 PaCIUIaBOB. Oananca.
JdemoncTpanum. Onucvléams JOMEHHBIA MPOLECC
BoccranoBiienne  Menm W3\ U 3IEKTPOJIMTUYECKOE
okcuaa meau(1l) Bogopoaom. MOJIy4eHUE METaJUIOB.
BuneodparMeHThI 1 criai bl Paznuuams 4épHble M 1IBETHBIE
«IIpon3BOACTBO  4YyryHa M| METaJUlbl, YyT'YHbI U CTAJIN
ctanu». BuneodpparmeHTsl u
cnaitnbl «3nenus w3 uyryHa u
CTaIN».
BuneodparmeHTs! u craisi
«IIpon3BOACTBO ATFOMUHUS
58 OO6o0uienne 3HaHUM| YpPOK-yHpaKHEHUE C IIposooums  OLIEHKY
1o Teme «MeTtamibl» | UCIOJIb30BAHUE COOCTBEHHBIX
CaMOCTOSITENIBHOM Pa0OTHl TO| JOCTUKEHHUI B YCBOCHUU TEMBIL.
BBITIOJTHEHUIO poBepOUHbIX| Koppekmupoeamb CBOW 3HAHUS B
TECTOB, 3aIaHUI U| COOTBETCTBUU C IJIAHUPYEMbBIM
YOpPAKHEHU. pe3ynbTaToOM Lonyuameo

XUMHYCCKYTO I/IH(l)OpMaI_[I/II/I nus3
Ppa3InIHbIX UCTOYHUKOB.
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Ilpeocmasnsames MHGOPMAITUIO TIO
TEME

«Mertamely» B BHAE TaOJMIL,

CXEM, OIOPHOTO KOHCIIEKTa, B

TOM 4YHCI€ C TNPUMECHECHHEM

cpencts UKT.

59 KonTpomasHas pabora 3 o reme «MeTayib»

XuMHS M OKpysKamas cpeaa (2 u)

60 XuMmunyeckas Crpoenue 3emuu: a1po,| Mumezpupoeams  CBEACHUS IO
OpraHu3anus MaHTHS, 3€MHasg Kopa, uX| (puznueckoi reorpaduu B 3HaHUS
IIJTaHEThI 3eMJIst XUMHYECKUN COCTaB.| O XUMHUYECKOM  OpraHu3anuyn

Jlutocepa u e€ XUMHUYECKHH| MJIAHETHI.

coctaB. MuHepanel.  Pynbl.| Xapakmepuzoeams XuMHA4YECKHN
Ocanounslie mopoasl. [lone3Hpie| cocTaB TeooruHueckux 0001049eK
HWCKOTIa€MBIE. XUMUYECKUH| 3eMIIH.

COCTaB runpocdepsl.| Paziuuams MUHEpANbl U TOPHBIE
XUMHUYECKUI COCTaB| IOPOJBL, B TOM YHCJIE U PYIbI
aTMoc(hepsl.

JdemoHncTpanum.

BuneodparmMeHTsl W cransl

«Ctpoenue 3emun U €€

XUMUYECKUN COCTaB».

Komnnexnus MHUHEPAJIOB "

TOPHBIX MOPO/I.

Komneknusa «Pyasl MmeTamioBy.

JlaGopaTopHble ONBITHI.

43. 3yyeHue rpaHura.

61 Oxpana okpyxatomeid| crounuku XUMUYECKOTO| Xapakmepu3zoeams  UCTOUYHUKH]
cpenbl OT| 3arpsi3HEHUs OKPYXaIOLEH| XUMUYECKOTO 3arps3HeHUs
XUMHUYECKOTO Cpenpbl. ['mobanbHbIe| OKpyKaroLeit Cpenpbl.
3arpsA3HEHUs 3KOJIOTUYECKHE npo6uemsl| Onucwvliéamo rJ100aJbHbIE

YeJI0BEeYEeCTBa: MAPHUKOBBIM| 3KOJIOTMYECKUE po0ieMbl
3¢ GdeKT, KHUCIOTHBIE JIOK[U, YEIOBEYECTBA,  CBA3AHHBIE  C
030HOBBIE JIBIPHI. XUMUYECKUM 3arps3HEHUEM.
Mexnynaponsoe IIpeonacames myTH MUHHUMU3AIUY]
COTPpYOHHYECTBO B  001acTH| BO3ACHCTBUS XUMHUYECKOTO
OXpaHbl OKPYXAIOLIEW Cpelbl| 3arpsi3HEHUS] Ha OKPYXKAOILIYIO
OT XMMHYECKOTO 3arpsi3HEHMS. | CpELy.

«3enéHas XuMHUs». IIpusooumu IIPUMEDBI
JeMoHcTpanum. MEX1YHApOJIHOTO

Buneodpparmentsl u - craiinsl
«['mo0anpHbIE  DKOJIOTHYECKHUE
pOOJIEMBI YETIOBEUECTBAY

COTpyqHMYECTBAa B  00IacTu
OXpaHbl OKPYXAIOILIEH Cpelbl OT
XUMHUYECKOTO 3arps3HEHUs

O000menne 3HaHUH N0 XMMHH 32 KYPC OCHOBHOM mK0JbI. [Togroroska k OcHoBHOMY

rocyiapcTBeHHOMY k3ameny (OI'D)

()
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BemectBa

Crpoenue aToma B
COOTBETCTBUU C TOJOKCHHEM

Ilpeocmasnams MTHPOPMALIUIO TIO
teme «llepuoauueckuii 3akOH M

xumMuueckoro  asnemenra  B| [lepuonnueckas cucrema 1. W.
[Iepuoguueckoit cucreme. MeHngeneeBa B CBETE TEOpUU
Crpoenue BELIECTBA:| CTPOEHHUS aTOMay B BUJE TaONMIL,
XUMUYECKas CBSI3b Ul CXeM, OIIOPHOTO KOHCIEKTa, B
KPUCTAJUIMYECKUE pPEIETKU.| TOM YHUClI€ C HPUMEHEHUEM
3aBUCUMOCTh coiicts| cpeacts UKT.
00pa30BaHHBIX AJIEMEHTaMU| Buinoinsams TECTOBbIE 3aJaHUS
IPOCTBIX BEIIECTB (METAJLJIOB,| MO TEME.
HEMETaJUIOB, onaropoaHsix| Ilpedcmasisams nHGOPMAIIHIO TIO
ra3zoB) oT MOJIOKEHUS TeMe
aneMeHToB B llepumoanueckoii| «Buabl XMMHUYECKUX CBSI3€U U
CUCTEME. THUIIBI KPUCTAJUTMUECKHIX
Tunonoruss  HeopraHmdeckux| pemwéTok. B3aumocss3b cTpoeHus
BEUIECTB, JEJeHWE UX Ha| U CBOWCTB BEIIECTB» B BHJIE
KJIACChI U rpyMbl.| TabnuiL, CXEM, OTIOPHOTO
[IpencraBurtenu KOHCIIEKTa, B TOM UYHCIE C
npumeHenneMm  cpeacts  MKT
THUTIBI
63 Xumunueckue peakun| [Ipuznaku u yenoBus| [lpeocmasnams nHGOPMALIKIO 1O
MPOTEKAHUS XMUMHUYECKUX| TEME «Knaccudukanus
peaKkuuid. XUMHUYECKUX peakuui o
Tunonorus XUMUYECKUX| Pa3IMYHBIM IIpU3HAaKaM.
peakuuii o pa3nnyHbIM| CKOPOCTh XUMHUUYECKUX PEAKIUID)
OCHOBAHUSIM. B BHJE TaOIUI, CXEM, OIMOPHOTO
Peakuuu unoHHOro oOMeHa. KOHCIIEKTa, B TOM 4HCIE C
OKucauTeNnbHO- npumeHenuem cpencts UKT.
BOCCTAHOBUTEJIBHBIE PEAKIIUN | Boinoansams TECTOBBIE 3aJaHMUS]
no teMme. Xapaxmepuzosamov
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  PEaKIIUH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb.
Omauyams 3TOT THI PEAKLUH OT)
peakuuii oOMeHa.
3anucvieamo YpaBHEHUS
OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEAKLHi C
MIOMOILBIO 3JIEKTPOHHOTO
OanaHca
64-65 OcHOBBI XUMHYECKHE cBolcTBa| Xapakmepusoeamv obmmue,
HEOPraHU4EeCKON MPOCTHIX BEIIECTB. O0COOCHHBIE W WHINBUAyaJIbHbBIE
XUMUU XapaktepHble XUMUYECKUE CBOMCTBA KHCJIOT,
CBOMCTBA coneoOpa3yrolux| OCHOBaHHWM, colieil B
OKCHUJIOB, TUAPOKCHUIOB CBETE TEOpUU
(ocHOBaHUH, KHUCIIOT 1| BJIEKTPOJIUTUYECKON
aM(pOTEePHBIX TUIPOKCUIOB), JUCCOLMALINN.
coJieit Apeymenmuposams BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX
peakuuii B pacTBOpax
AIEKTPOIUTAX UCXOAs u3
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ycnoBuid.  Knaccughuyuposamo
HEOpraHMYeCKUe BEUIECTBA 110

COCTaBy 51 CBOMCTBaM.
IIpusooumy IIPUMEPBI
IIPEACTaBUTENEH KOHKPETHBIX|
KJIACCOB u rpynm

HCOPraHN4CCKUX BCUICCTB

66 [ToBTOpEeHue u| TectupoBanue, peuieHue 3anad| Buinoansamo TECTBI 5|
000011eHNe MO TeMe. U BBITNOJIHEHNE| YIIPAXKHEHUS, peuams 3a1a4u 110
[Toaroroska K| YOPAKHEHUM 110 TEME | TEME.

KOHTpPOJIbHOHN padoTe IIposooums OLICHKY]|
COOCTBEHHBIX  JIOCTWXKEHUU B
YCBOECHHUH TEMBI.

Koppexmuposamb cBoU 3HaHUS B
COOTBETCTBUU C TUTAHUPYEMBIM
pe3yabTaTOM

67 KonTtposabnas pabota Ne4 «Torosast o Kypcy OCHOBHOM IIKOJIBI»

68 AHaJIM3 KOHTPOJIBHOM paboThl. [ToBeIeHNE HTOTOB TOIA.

KanennapHo-temaTudeckoe IJIaHUPOBAHUE pa3padaThIBACTCS KaXAbIA y4eOHBIM TOH IS
OT/ENLHOTO KJ1acca (Tapayuienu) u 0ohopMIIIETCS B KAYECTBE MPUIIOKEHHUS K pabodeli mporpamme.

YYEBHO-METOJUYECKOE OBECIIEHEHHUE

VMK «Xumusg. 8 xjace»

1. INa6puensua O. C. Xumusl. 8 kiacc: ydeOHHK i1 0011e00pa3oBaTeIbHBIX OpraHu3aui
/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CiagkoB. — M.: I[IpocBemenue, 2019
2. INabpuensu O. C. Xumus. Meroaudeckoe nocobue st 8 kiaacca yueOHoe mocooue it

obmeoOpazoBaTenbHbIx opranmzaruii / O. C. I'abpuensH, U. B. Akcénosa, U. I'. OctpoymoB. — M.:
[Ipocemienue, 2019

3. lNabpuensu O. C. Xumus. COOpHUK 3a/1a4 ¥ yIpaKHEHHH. 8 Kiacc: ydeOHoe mocoodue
it obeodpaszoBarenbubix opranusammit/ O. C. N'abpuensa, . B. Tpuryouak M.: [Ipocsemnienue,
2019

Hngpopmayuonnsie cpeocmea

1. http://www.alhimik.ru. TIpeacraBieHbl pyOpUKH: COBETbI aOMTYpPUEHTY, YUUTEIIO XUMUH,
CIIPaBOYHUK (04eHb OoJblIas IMMOAO0OpKa TaONWI] W CIIPaBOYHBIX MaTEepHajioB), Becenas XUMHS,
HOBOCTH, OJIUMITHA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX UICTOPUYECKUX CBECHUH).

2. http://www.hij.ru. XXypuan «XuMHus ¥ )KU3HB» MOHATHO M 3aHUMATEIILHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IMPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnexkrponHbIit xypHaN «XUMUKH U XHMUS», B
KOTOPOM IPE/ICTaBICHO MHOXECTBO

ONBITOB TI0 XHMHH, 3aHUMATENbHON WHQOpMAIMU, TO3BOJIAIONICH YBICYh YYEHHKOB
IKCTIEPUMEHTANBHON YacThIO NIPEIMETa.

4. http://c-books.narod.ru. BceBo3morkHas muTeparypa mo XHMHUH.

5. http://www.drofa-ventana.ru. 3BecTHoe m3AaTenbCTBO yueOHOW JuTeparypbl. HoBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHHT 110 XUMHUHU.

6. http://1september.ru. XKypuan anst yunreneir u He ToNbKO. Bonbinoe KOMM4YeCcTBO paboOT
YYEHUKOB, B TOM YHCJIE ¥ HCCIIEIOBATENILCKOTO XapaKTepa.

64


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii  IIKOJBHBIA  MOPTal €O
CCBUTKaMH Ha 00pa30BaTEIbHbIC CAUTHI 110 XUMUH.
8. www.periodictable.ru. COopHHK cTaTeii 0 XUMHYECKHX 3JIEMEHTAX, HJUTIOCTPHUPOBAHHBIH

AKCIICPUMEHTOM
1. http://him.1september.ru/index.php — sxypuan «Xumusy.
2. http://him.1september.ru/urok/- Matepuaisl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX

CO37aH cailT, ObUIM OIYOJMKOBaHbI B KypHaje «XuMus». ABTOpaMH caiiTa mpojenaHa OoJiblias
paboTa Mo CHCTEeMAaTHU3UPOBAHHUIO Ta3e€THBIX CTAaTel C y4ETOM IIKOJBHOW y4eOHOH Mporpammsbl IO
npeamety "Xumus'".

3. www.edios.ru — DiiI0c — HEHTP TUCTAaHIIMOHHOTO 00pa30BaHUsI

4. www.km.ru/education - ydeOHble Marepuainbl M cloBapu Ha caiite «Kupwunr u
Medonuit»

5. http://djvu-inf.narod.ru/ - snekrponnas oubIUOTEKA

KT u [IOP:

1. [Ipe3eHTanuu x ypokam
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