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PABOYAS ITPOI'PAMMA

no XuMHuM
YpoBenb o01ero oopazoanusi 9 kiaace
OCHOBHOE 001Iee

KoJsinuecTBo 4acoB-68
Yuureap xumuu HoBukoBa Ceers1ana HukoJiaeBHa

Pazpaborana Ha ocHoBe @I'OC ocHOBHOrO 00111er0 00pa3oBaHus MO XUMUH, padboueit mporpammsl kK iuHu Y MK O.C.
[Mabpuensna «Xumus, 7-9 knacce», yaeonunka «Xumus. 9 knace» [Nabpuensa O.C., Octpoymos WU.T'., Cnankos C.A.
«IIpocBemenue»,2019 r.

BHeapenne u peajm3anusi 0CHOBHOM 0011e00pa30BaTeIbHON NPOrPAMMBI
ecTeCTBeHHOHAY4YHOro npoguis ""Touka pocra' Ha 2021-2022 y4yeOHbIil roa.



IosscHUTEHLHAA 3AIIUCKA

[IpoekT «CoBpemMeHHas IIKOJIa» HAIPaBJICH Ha BHEJPEHNE HOBBIX METO/I0B 00YUYEHUSI U BOCITUTAHUsI, 00pa30BaTEIIbHbIX
TEXHOJIOTHA, 00E€CTICUNBAIOIINX OCBOCHUE O0YJAIOIIIMMHUCS 0a30BBIX HABBIKOB U YMEHUH, MOBBIIIIEHUE X MOTHUBAIIUA K
0Oy4EeHHIO ¥ BOBJICYCHHOCTH B 00pa30BaTEIbHBIN MPOIECC, a TAKKE OOHOBJICHUE COJCPIKAHMSI i COBEPIIICHCTBOBAHNUE METOJIOB
oOyueHus npeaMeTHON o0nacTi «Xumus». OCHOBHBIE MEPOIIPUATHUS B pAMKaX IIPOEKTA: OOHOBJIEHUE METOJUK, CTAHAAPTA U
TEXHOJIOTUN 00yUYEHHUS; CO3/IaHUE YCIOBUM JIJIi OCBOCHHUS O0OyJaroMMHKCS 00pa30BaTEIbHBIX MOJyJI€i, OCHOBAaHHBIX Ha
MPUHITUIIAX BBIOOpA peOCHKA, a TAKKE TIPUMEHEHHSI MEXaHU3MOB CETEBOM (POPMBI peasin3aliiy.

Pabouas nporpamMma o XumMmuu pazpadoTaHa Ha OCHOBE CIEAYIONIUX HOPMATUBHBIX JTOKYMEHTOB:
1. denepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®eneparun» (B pen. Ilpukazon
Muno6puaayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);
2. Ilpukaz MunucrepctBa npocsemenus Poccuiickoir ®enepanuun ot 22.03.2021 Ne 115 "OO6 yrtBepxkaenuu Ilopsiaka
OpraHu3alliid U OCYIIECTBIECHUS 00pa30BaTENbHON JESITENBHOCTH IO OCHOBHBIM 00IIe00pa3oBaTeIbHBIM IMpOTpaMMaM -
o0pa3zoBaTeIbHBIM ITPOTPaMMaM HavyaJbHOT'O OOIIET0, OCHOBHOT'O OOIIEro U cpeHero odiero oopazoBanus"
(3apeructpuponan 20.04.2021 Ne 63180)
3. Ilpuxaz Munuctepcta npocsemenust PO ot 31 mas 2021 r. Ne 287 “O06 yrBepxkaeHun ¢eaepaibHOr0 rocyJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAapTa OCHOBHOT'O O0IIEro oOpa3oBaHus”
4. CanurtapusiMu npasuiiamMu CII 2.4.3648-20 «CaHuTapHOAIUAEMHUOIOTUYECKHE TPEOOBaHUSI K OpPraHU3alMy BOCIUTAHUS U
o0y4eHHsl, OTAbIXa W O3JOPOBJICHUS JETEH M MOJIOACKH», YTBEPKIACHHBIMU IMOCTAHOBJICHHEM | JITaBHOTO rocyaapCTBEHHOIO
canutapHoro Bpada Poccuiickoin @enepannu ot 28.09.2020 Ne28§;
5. ®eaepaibHOTO TMEpeyHs Y4YEOHUKOB, JOIMYIIEHHBIX K HCIOJb30BAHUIO TMPU peaU3alUd HUMEIOIUX TOCYJIapCTBEHHYIO
aKKpeauTaluio 00pa3oBaTEIbHBIX MpPOrpaMM HauyallbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpPeIHero o0Iiero obOpa3oBaHUS
OpraHu3alMsIMH, OCYIIECTBISIONIMMH  O0pa30BaTEIbHYIO  JIEATEIBHOCTh, YTBEPKAEHHOTO TMpHUKa3oM MMHHCTEpPCTBA
npocsetenust Poccutickoit @enepannu ot 20.05.2020 Ne 254 (¢ usMeHeHUsIMU U 1onoiHEHUsAMH oT 23.12.2020);
6. [IpumepHOit OCHOBHOM 00pa30BaTEIBLHOM MPOTrpaMMbl OCHOBHOTO 001IIero o0pa3oBaHus, 000peHHoi deaepanbHbIM yaeOHO-
METOJAMYECKUM O0BeUHEHUEM TI0 001IeMy oOpa3oBanuto (mpoTokos 3aceaanus ot 08.04.2015 Ne 1/15).
7. Pabouast mporpamma k muanu Y MK O.C. I'abpuensaa. Xumust 7-9 knaccsl. Mocksa, «IIpocBemenue»,2019 r.;
8. Yuebnsrit utan MBOY Tlocenkosast COILI Ha 2021-2022 y4eOHbIi TOT;
9. Ilonoxxenue o padoueii mporpamme MBOVY Tlocenkosas COIII;
10. YcraB MBOY Ilocenkopas COILI.



IossicHUTEHLHAA 3AIIUCKA

PaGouas mporpamma 1o XuMuu pazpadoTaHa Ha OCHOBE CIICIYIOIIMX HOPMATUBHBIX TOKYMEHTOB:
1. ®enepanbHOTo TOCYyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIaPTa OCHOBHOI'O O0IIET0 00pa30BaHus, YTBEPKIEHHOTO MTPUKA30M
Muno6puayku Poccum ot 17 nexabps 2010 r. Ne 1897 (B pen. IlpukazoB Munoopnayku Poccuu ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577) (manee ®I'OC OOO)
2. IlpumepHOIl OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanusi, 0100peHHoN DenepaibHbIM yueOHO-
METOAUYECKUM 00BbEeIMHEHUEM 110 0011IeMy 00pa3zoBanuto (mpotokoii 3aceaanus oT 08.04.2015 Ne 1/15)
B ocHOBY Kypca MoJI0KEHBI CICAYIOIINE UAeH:
® MaTepHaIbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBIICHUM MPUPO/IHI;
® BeAyllas pojb TEOPETUUYECKUX 3HAHUM ISl OOBSACHEHUS W MPOTHO3UPOBAHUS XMMHUYECKUX SIBJICHUH, OLICHKU HUX
MPaKTUYECKON 3HAYUMOCTH;
® B3aMMOCBS3b KAUECTBEHHON U KOJIMUYECTBEHHOW CTOPOH XUMHUYECKUX 0OBEKTOB MAaTEPUAILHOTO MUPA;
® pa3BUTHEC XMUMHUYECKOW HAYKU W MPOU3BOJCTBO XMMHUYECKUX BEIIECTB U MAaTEPUAJIOB ISl yIOBJICTBOPEHUS HACYITHBIX
MOTPEOHOCTEN YesioBeKa U 00IIECTBA, PEIICHUS TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH;
® TCHETHYECKas CBSI3b MEXK/y BEIIECTBaAMHU.

OTH UJIeU pEeATU3yIOTCA B KypCe XMMUU OCHOBHOM IIKOJIbI MYTEM JOCTHXKEHUS CIEAYIOIINX HeJIeH:

* Dopmuposanue y ydamuxcs LEJI0CTHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

* Pazeéumue T1103HABATEIIbHBIX WHTEPECOB, WMHTEIUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW, yd4alluxcs B IIpoliecce
M3Y4YeHUs] XMMUYECKOM Hayku M €€ BKJIaJa B COBPEMEHHBIN HAy4YHO-TEXHHYECKHUH TMporpecc; (HOpMUPOBAHHE BaKHEUIITUX
JIOTUYECKUX Olepanuil MbIIUICHUS (aHaau3, CHHTE3, 0000IIeHUEe, KOHKPETU3allus, CpaBHEHUE U Jp.) B IMPOIECCE MO3HAHMS
CUCTEMbI BOXKHEHIITUX MOHITUHN, 3aKOHOB U TEOPHUI O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUN XUMUUYECKUX BEIIECTB.

* Bocnumanue y0e:x1EHHOCTH B TOM, YTO NMPUMEHEHHE MOJYYEHHBIX 3HAHUM U YMEHUM M0 XMUMUU SIBJIIETCS OOBEKTUBHOM
HEO0OXOIMMOCTHIO JjIsl 0€30MacHON paboThI C BEIIECTBAMU M MaTepraiaMu B ObITY U Ha MPOU3BOICTBE.

* Ilpoexmuposanue u peanusayus BHITYCKHUKAMHU OCHOBHOM IIKOJbI JIMYHOM 0OOpa30BaTEIbHOW TPaeKTOPUU: BBIOOD
npodusist 00yueHus B cTapiiei Ikosie Wik npo(ecCuoHaaIbHOTO 00pa30BaTEILHOTO YUPEKICHUS.

* Ognadenue KioueeblMu KOMHEMEHYUAMU: Y1eOHO-TI03HABATEIbHBIMUA, HHPOPMALIUOHHBIMH, [IEHHOCTHO-CMbBICJIOBBIMH,
KOMMYHHUKATHBHBIMH.

[Ipennaraempiii Kypc OTIMYAaeTCs OT JAPYTUX KypCOB XHUMHUU OCHOBHOTO o0O0Imero oOpa3oBaHMs, BKIIOYEHHBIX B
denepanbHBIN epedeHb YUeOHUKOB, HATUYHEM BAasKHBIX METOAUYECKUX 0COOEHHOCTEIA.



1. Cooepotrcanue Kypca evicmpoeno 6 coomeemcmeuu ¢ UCHMOPUKO-T02UYECKUM U CUCHEMHO-0eAmMenbHOCHHbIM
nooxooamu Ha OCHOBe uepapxuu ydyeOHvlX npoodiaem. Bce NHIAKTUYECKUE EIWHUIBI YYEOHBIX KHUT Juisi 8—9 Kiaccos
HAYMHAIOTCS C TMOCTAaHOBKH 00pa3oBaTelNbHON MpoOjembl (BOMpoOC, 3afaHHe, dKCIEPHUMEHT), KOTopas pelaercs B Mpoliecce
n3ydyeHus naparpag)a Ha OCHOBE JIEATEIbHOCTHOTO MOAX0/A.

2. Teopemuueckue nonoicenus Kypca Xumuu 0CHOGHOU WIKOJIbl PACKPbIAIOMCA HA OCHOGE WUPOKO20 UCNHOIb308AHUA
XUumuueckozo ykcnepumenma (1a00PATOPHBIX OIBITOB M MPAKTHYECKUX Pa0OT), B TOM YHUCIIC U MPOBOAMMOTO B JIOMAITHHX
YCIIOBHSIX, & TAK)KE JEMOHCTPALIMOHHOTO IKCIIEPUMEHTA.

3. Pazeumue un@opmayuoHHO-KOMMYHUKAMUGHOU KOMHEMEHmMHOCmU o00yuaowuxca: oO0pallleHue K pa3nyHbIM
UCTOYHHMKAM XHUMHUYECKOW HWH(OOpMAIUHU, MOArOTOBKA HH()OPMAIMOHHOTO MNPOAYKTAa U €ro IMpe3eHTallusl, YMEHHUE BECTU
JUCKYCCUIO, OTCTauBaTh CBOI0 TOYKY 3pEHHS W KOPPEKTHUPOBATH IO3HMIMI0 HAa OCHOBE aHAIM3a apryMEHTOB YYaCTHHUKOB
JTUCKYCCHHU.

4. Memanpeomemuulii Xapakmep COOEPHCAHUA YyUeOHO20 mamepuana:. pealn3alus CBs3eld C MpeaMeTaMH HE TOJBKO
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, HO U C UCTOPUEH, JIUTEPATYpOi, MUPOBOU XYyI0KECTBEHHOU KYJIBTYPOHU.

5. Ilpakmuxo-opuenmupo8anHas 3HAYUMOCHIb OMOOPA YUeOHO20 COOEPIHCAHUA: CBSA3b U3YyIAEMOT0 MaTepuaa C )KM3HbIO,
(hOpMHUPOBAHHUE HKOJIOTMYECKON I'PAMOTHOCTH MPHU OOpPAIEHWH C XMMUYECKHMMH BEIECTBAMH, MaTE€pHalaMH W MPOLECCaMH,
OTBEYAIONIMMHU TPEOOBAHUSAM TMPAaBHJ TEXHUKH OE€30MaCHOCTH IMpU padoTe B XHUMHUYECKOM KaOuHeTe (J1abopaTopHH)
Y MOBCETHEBHOM KU3HH.

JIOCTUKEHUIO MPEIMETHBIX, METANPEAMETHBIX U JUYHOCTHBIX PE3yJbTAaTOB CIIOCOOCTBYET CTPYKTYPUPOBAHHUE 3aJaHUM IO
pyOpukam:

«IIpoBepbTE CBOM 3HAHUY;
«IIpruMeHuTE CBOU 3HAHUSY;
«Mcnonp3yiTe JOTMOTHUTENbHYI0 HH(POPMAIIUIO U BBIPA3UTE MHEHHE.

[Ipennaraemas paboyasi mporpaMma Mo XMMHU PacKpbIBaeT BKJIAJ y4eOHOro mpeaMeTa B JOCTH)KEHHE IieJiel OCHOBHOIO
o01ero 00pa3oBaHusI M OMIPECIIACT BAXKHEUIIINE coOeprcamenbHble TUHUU npeoMema:.

e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUs, CBOMCTB, OJIyYEHHS U IPUMEHEHHS BELIECTB U MAaTEPUAIIOB;

o «Xumuueckas peakyus»» — 3aKOHOMEPHOCTHM TIPOTEKAHUS U YIPABIEHUS NPOLECCaMHM TMONY4YEHUs U
pEeBpAILCHUS BEIIECTB;

o «Xumuueckuii A3b1K» — ONEPUPOBAHUE CUCTEMOMN BOXKHEUIIMX XMMHUYECKUX IMOHSATUH, BIaJICHHE XUMHUYECKOU
HOMEHKJIATYpOH M CUMBOJIMKOMN (XUMUYECKUMH 3HAKaMH, POpMyJiaMU U YPaBHEHUSIMU);

o «Xumus u dcuzHo» — COOJIOJACHHE NPAaBHJI XUMHUYECKOW O€30MacHOCTH MpH OOpaIleHUH C BELEeCTBaMH,
MaTepuajaMi U XUMHUYECKUMHU MPOLIECCAMU B IOBCEHEBHOM KU3HU U HA TPOU3BOJICTBE.



Kypc opuentupoBan Ha OCBOEHHE O0YYAIOUIMMUCS OCHOB HEOPTaHUYECKON XMMHUU M KPATKOE 3HAKOMCTBO C HEKOTOPBIMHU
MOHATUSAMHU U 0OBEKTAMHU OPraHUYECKON XUMUHU.

B conepxatenbHol muHUN «Bewjecmaoy pacKpbhIBa€TCsA YUSHHE O CTPOCHUHU aToMa U BELIECTBa, COCTAaBE U KiIaccuukaiu
XUMHUYECKUX BEIIECTB.

B conepxarenbHON TUHUM «Xumuueckas peaxyus» PACKPHIBAETCS yUYE€HHE O XMMHUYECKHX MpoIleccax: KiaccuuKaims
XUMUYECKUX PEAKIUI U 3aKOHOMEPHOCTH MX MPOTEKAHUS; KAUECTBEHHAs U KOJMYECTBEHHAs! CTOPOHBI XUMUYECKHUX IPOLIECCOB
(pacy€Thl MO0 XUMUYECKUM (HhOpMYyJIaM U YPABHEHHSIM XUMHUYECKUX PEAKIIHN).

B conepxxarenbHON TUHUM «Xumuueckuu A3u1k» (HOPMHUPYIOTCS YMEHMsI ydyalllMXcsl Ha3blBaTh BellecTBa 1O (opMysiaM U
COCTaBJIATH (POPMYJIBI IO MX HA3BaHUSIM, 3aIMCBIBATh YPABHEHMs PEAaKLMN U XapaKTepU30BaTh UX, PACKPbIBATh MH(OPMAIHIO,
KOTOPYIO HECET XMMHUECKasi CHMBOJIMKA, B TOM YMCIIe BbIpakeHHast B TabinyHou popme (Ileproanueckas cuctema XUMHYECKUX
anemenToB 1. 1. MenneneeBa, Tabiuia pacTBOPUMOCTH BEIIECTB B BOJE); UCIHOJIb30BaTh CUCTEMY XUMHUYECKUX MOHITHHA AJIs
ONHCaHUsl XUMUUYECKUX 0OBEKTOB (3JIEMEHTOB, BELIECTB, MATEPHAJIOB U IPOLIECCOB).

B copepxaTtenpHON JMHANA «XuMus U JCU3HbY» PACKPBIBAIOTCS JIOTHYECKHUE CBSI3M MEXKIY CBOWCTBaMH, NPHUMEHEHHEM,
MOJIyYEeHUEM BEILIECTB B JIAOOPATOPHBIX YCIOBHSIX M HA MPOU3BOJCTBE; (POPMHUPYETCS KyJIbTypa 0€30MacHOr0 M 3KOJOTUYECKH
IPaMOTHOTO OOpaIIeHUs] C XUMHUYECKUMHU OOBEKTAMH.

B kypce 3HauuTenbHas posib OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY: MPOBEICHUIO IPAKTUUECKUX PabOT U 1aOOpPaTOPHBIX
OMbITOB, (PUKCALUKA U AHAIM3Y MX PE3YJIbTATOB, COOJIOJECHUIO HOPM U NpaBWII 0€30MacHOM pabOThl B XMMUYECKOM KaOMHETe
(;tabopaTopun).

Peanuzanus nporpammel Kypca B mpolecce 00y4eHHUs! MO3BOJUT OOy4aroUIMMCS TOHSTh POJIb M 3HAYEHUE XUMHUH CPEau
JIPYTUX HayK O IPUPOJIE, T. €. PACKPBITh BKJIAJ XUMHUH B (POPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Kypc paccuutan Ha oé6sa3amenvnoe uzyuenue npeomema B oobéme 140 yueOHBIX yacoB, 1o 2 yaca B Hemeno B 8—9
KJIaccax.

Ilnanupyembie pe3yJbTATHI OCBOCHUS Y4€0OHOI 0 peAMeTa

HpenMeTHme PeE3yabTaThbl

ITo 3aBepieHUI0 Kypca XUMHUHU Ha ATarie OCHOBHOI'O 0OIIEro 00pa3oBaHUs BEIMYCKHUKHA OCHOBHOM IITKOJIBI JIOJKHBI
OBJIAJETh CIAEAYIOUIMMHU PE3YyJIbTATAMMU:

l. Tuunocmmnoie pezynomamor:
1) ocosnanue CBOEW STHUYECKON MPUHAICKHOCTH, 3HAHHE HMCTOPHMHM XMMHU M BKJIaJa POCCHHCKON XUMHUYECKOW HAyKH B
MHPOBYIO XUMUIO;



2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K IIO3HAHWIO XWMHH; TOTOBHOCTH M CHOCOOHOCTH, OOyYaromuxcs K
CaMOpa3BUTHIO M CaMOOOpPA30BAaHMI0O HA OCHOBE HM3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPUH XUMHH, OCO3HAHHOTO BbIOOpa H
MOCTPOCHUE UHAMBHIyaIbHOM 00pa30BaTeNbHON TPACKTOPUU;
3) ¢popmuposarue TETOCTHONH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, HEOTHEMJIEMOH YacThIO KOTOPOH SIBIISIETCS XUMHUYECKAs
KapTHHA MUPAa;
4) osenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU, B TOM YHCIIE U
XUMHYECKUM;
5) ocsoenue conranbHBIX HOPM, MIPABWII TIOBEICHHUS, POJiel U (hOPM COIMATIBLHOM JKU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKU3HU
Ha OCHOBE KOJOTMYECKON KyJIbTYpbl U 0€3011aCHOr0 00pallleHus ¢ BEIIECTBAMU U MaTepuaIamy;
6) @opmuposanue KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOINEGHHHM CO CBEPCTHHKAMU U B3pPOCIBIMH B IpoIlecce
o0Opa30BaTeNbHOM, OOILIECTBEHHO I0JIE3HOM, Y4YeOHO-MCCIIEOBATEIbCKOM, TBOPUECKOM U JAPYTrUX BHAOB JESITEIBbHOCTH,
CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmnuwie pe3ynomamot:
1) onpeodenenue nenei coOCTBEHHOTO O0OyUYEHUS, ITOCTAaHOBKA M (POPMYJIHpOBaHUE JIIs ceOs1 HOBBIX 3a/1a4;
2) naanuposanue MyTel TOCTUKCHUS KEITAEMOT0 pe3ysibTaTa 00yUeHUSI XUMHUH KaK TEOPETUUECKOTO, TaK ¥ IKCIIEPUMEHTaJIHHOTO
XapakTepa;
3) coomHnecenue CBOMX NEHCTBUM C IUIAHUPYEMBIMU PE3YJIbTATAMU, OCYUeCHEIeHIe KOHTPOIISI CBOCH JIEATEIILHOCTH B TPOIIECCE
JNOCTH)KEHHUS pe3yJibTaTa, onpedeieHue CIOoco00B NEUCTBUM NpPH BBINOJHEHUU JA0OPATOPHBIX M MPAKTUYECKUX pPabOT B
COOTBETCTBHHM C NMPABUJIAMU TEXHUKU O€30M1aCHOCTH;
4) onpedenenue AICTOUHUKOB XUMUYECKON WHPOPMAIINH, TIOTYYCHHUE U aHAIN3 €€, CO3aHne WHPOPMAIIMOHHOTO MPOIYKTa U €T0
Npe3eHTAalNs;
5) ucnonv3zo6anue OCHOBHBIX MHTEIUICKTYAIBHBIX OTICPAIMI: aHAIM3a M CHHTE3a, CPABHEHHS U CUCTEMaTH3aluu, 0000IICHUS U
KOHKPETHU3alUH, 6blsis/leHue TPUUNHHO-CIEICTBEHHBIX CBA3EH U nocmpoeHue JOTHYECKOrO PACCYXKIAEHUS M yMO3aKJIIOUEHUS
(MHIyKTUBHOTO, TEAYKTUBHOI'O U 110 aHAJIOTHUH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO COJIEPIKaHUS;
6) ymenue co3maBaTh, MPUMEHSATh M TPEOOPA30OBBHIBATH 3HAKKM W CUMBOJIBI, MOJCIH M CXEMbI Il PEIICHUS YYEOHBIX W
MO3HABaTEJbHBIX 33]1aY;
7) ¢opmuposanue M pazeumue SKOJIOTHUYSCKOTO MBIILUICHHUS, YMEHHE NMPUMEHSITh €r0 B MO3HABATEIBHON, KOMMYHHUKATHBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHAIBHON OPUEHTALINH;
8) eenepuposanue e u onpeneIcHUE CPEACTB, HCOOXOIUMBIX JUIS UX PEATHU3aLIHH.



1. IIpeomemmnoie pezynomamot:
BbInyCKHMK HAYYUTCH:

XapaKTCPU30BaThb OCHOBHBLIC METO/AbI ITIO3HAHUA! Ha6J'IIOI[eHI/IC, HU3MCPCHUC, DKCIICPUMCHT,
OIMCBIBAaTh CBOMCTBA TBépI[BIX, KUAKHUX, F&3006pa3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,
PACKpPBIBATb CMBICII OCHOBHBIX XHWMHYCCKHX MOHSITUI «aTomM», «MOJICKYJIa», «XHUMHUYCCKHUHI QJICMCHT», «IIPOCTOC

BCHICCTBO», «CIOKHOC BCIICCTBO», «KBAJICHTHOCTL», «KXUMHUUYCCKAA PCAKIUA, UCIIOJIB3YS 3HAKOBYIO CUCTCMY XHUMUH,

PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM TeOpUU;
pa3ianyaTh XUMUYECKUE U (PU3NUECKHUE SIBICHUS;

HA3bIBATh XUMUYECKUE AIEMEHTHI;

OTIPE/IEIIATh COCTAB BEUIECTB M0 UX (HOopMyIIaM;

OTIPE/IETISATH BAJICHTHOCTh aTOMa 3JIEMEHTa B COCTMHEHUSX;

OTIPENEIATh TUI XUMHUECKUX PEaKIIHH;

HA3bIBATh MMPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKIINIA;

BBISIBIISITH ITPU3HAKH, CBUIETEIILCTBYIONIKE O MPOTEKAHUHM XUMUYECKON PEaKIIUU TTPH BHIMOTHEHUN XUMUUYECKOTO OIBITA;
COCTaBJISITh (POPMYJIbI OMHAPHBIX COCTUHEHUI;

COCTaBJISITh YPAaBHCHUS XUMUYECKHUX PEAKITU;

coOmro1aTh mpaBuia 0e30macHoi paboThI MIPU MPOBEIEHNUN OTIBITOB;

M0JIb30BAThCS JTA0OPATOPHBIM 00OPYIOBAHUEM U MTOCYI0H;

BBIYUCTISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChI BEIIIECTB;

BBIYHCIISITH MAaCCOBYIO OO0 XUMHUYECKOTO dJIEMEHTA 10 POpMyJie COSTUHEHHS,

BBIUMCIISTH KOJMYECTBO, O0BEM MIIM Maccy BEIIECTBAa IO KOJWYECTBY, O0OBEMY, MAacce pEareHTOB WM MPOIYKTOB

peaKIuu;

XapaKTepHu30BaTh (PU3MUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOJIa U BOJAOPOJIA;
[0JIy4aTh, COOMPATHh KUCIOPOJI U BOAOPO/L;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPO/I;

pacKpbIBaTh CMBICII 3aKOHa ABOraapo;

PaCKpBIBaTh CMBICI TOHATUHN «TETUTOBOM 3P PEKT peakinm», «KMOJSPHBIA 00bEM»;
XapaKTepHu30BaTh (PU3NUECKUE U XUMHUECKUE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICII ITIOHATHUS «PaCTBOPY;

BBIYMCIISITH MAaCCOBYIO JIOJIK0 PACTBOPEHHOIO BELLIECTBA B PACTBODE;



KHCJIOT,

MIPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MACCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;

Ha3bIBATh COEJMHEHHUS U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

XapaKkTepu3oBaTh (U3MUYECKHE M XHMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKHX BEIECTB: OKCHUJOB,
OCHOBAHMM, COJICH;

ONPENEIIATh NPUHAIJICKHOCTh BEUIECTB K ONPEIECICHHOMY KJIACCY COCIUHEHMII;

COCTaBJISITH (POPMYIIBI HEOPTAHUYECKUX COCTMHECHUN N3YyYEHHBIX KJIACCOB;

MIPOBOAUTH OMBITHI, TOATBEPKAAIONINE XUMUUECKHUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;
pacIio3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJIOYEN IO U3MEHEHUIO OKPACKHA UHINKATOPA;

XapaKTeprU30BaTh B3aUMOCBS3b MEXKIY KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM;

packpeiBath cMbIci [lepuoanueckoro 3akona Jl. 1. Menneneena;

OOBSICHATH (PU3UUYECKUM CMBICT aTOMHOTO (MOPSIKOBOT0) HOMEpa XMMHUUYECKOTO JIEMEHTA, HOMEPOB TPYIIIIbI U MEPUOIa

B nepuoandeckou cucreme JI.1. Mennaeneena;

O00BACHSATH 3daKOHOMCPHOCTH HU3MCHCHHUA CTPOCHHSA aTOMOB, CBOMCTB JJIECMEHTOB B npeaciax MaJlblX IICPHOJOB H

TIaBHBIX ITOATPYIIIL,

XapaKTCPU30BaATh XUMHUUCCKUC OSJICMCHTLI (OT BOAOpOaa 10 KaHBHI/IH) Ha OCHOBC HX IIOJOXCHHIA B HCpHOI[H‘I@CKOfI

cucteme J[. . MenneneeBa 1 0COOCHHOCTEM CTPOEHUS X aTOMOB;

COCTAaBJISITh CXEMBbI CTPOEHHUS aTOMOB NEepBbIX 20 31eMeHTOB nepruoandeckoit cucremsl . Y. Menaeneena;

PacKpbIBaTh CMBICI MOHITUN «XUMHUYECKAs CBS3bY, «JIEKTPOOTPULIATEIIEHOCTY;

XapaKTeprU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTAIITUYECKON PEIIETKHY;

OTIPENICIISTh BUJ XUMUYECKOUW CBSI3U B HEOPTAHUYECKUX COCTUHEHMUSIX;

MU300paKkaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUJIAMH XUMUYECKUX CBS3EH;

pPacKpbIBaTh CMBICI MOHATHI «UOH», «KATUOH», «AaHUOH», «AJIEKTPOJUTHD), «HEIIEKTPOJUTHI», «IJIEKTPOJUTHYECKAs

Aucconuanusa», «KOKHCIHUTCIIb», «CTCIICHb OKUCIICHUA», «BOCCTAHOBHUTCIIB), «OKHUCIICHUC), «BOCCTAHOBJICHHUC) ,

ONPEAETATH CTEIIEHb OKUCIIEHUS aTOMa JIEMEHTA B COCIUHECHUU;
PACKpPBIBATH CMBICIT TEOPUHU DJICKTPOIUTUUECKON UCCOLIUALINM;

COCTAaBJISITh YPABHEHHUS DJIEKTPOJIUTHIYECKON TUCCOUUALMU KUCIIOT, IIEI0YEH, COJIEH;

OOBSACHSTH CYIITHOCTH MPOIIECCa DIIEKTPOJTUTHUECKON TUCCOIMAIINHN W PEAKINii HOHHOTO 0OMEHa,
COCTABJIAThH MOJIHBIE U COKpAIIEHHbIE NOHHBIE YPaBHEHHUS peaKkIuii OOMEHa;

OTIPENICNISITh BOBMOXKHOCTh MPOTEKaHUS PEaKIIuii HOHHOTO 0OMEHa;

MIPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KAUYECTBEHHBI COCTAB PA3JIMYHBIX BEILIECTB;



ONPENEIIATh OKUCIUTEND U BOCCTAHOBUTED;
COCTaBJIATh YPABHEHUS OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN;
Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peakuy;
KJIaCCUPHUIMPOBATh XUMUYECKUE PEAKLIUHU 10 Pa3IMUHBIM IIPU3HAKAM;
XapaKTEepU30BaTh B3aNMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAJUIOB;

® [IPOBOJIUTH OMNBITHI [0 TIOJYYECHHIO, COOMPAHUI0 M H3YYEHHIO XUMHUYECKHX CBOMCTB Ta3000pa3HBIX BELIECTB:
YTIIEKUCIIOr0 ra3a, aMMHUaKa,

® pACIIO3HABATH ONBITHBIM IIyTEM ra3000pa3HbIE BEIIECTBA: YIIIEKUCIbIN Ia3 U aMMHUAK;

® XapaKTEpU30BATh B3aMMOCBA3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMU METAJUIOB;

® Ha3bIBaThb OPraHWYECKHE BEIIEeCTBA MO HMX (OpMyJe: METaH, 3TaH, 3TUJIEH, METAHOJ, 3TaHOJ, TJIMLUEPUH, YKCYyCHas
KHCJIOTa, aMUHOYKCYCHasl KMCJIOTa, CTEAPUHOBAsA KUCJIOTA, OJIEMHOBAS KUCIIOTA, ITIFOK034,

® OLICHMBATH BIIMHUE XUMUYECKOT0 3arpsA3HEHUS OKPYXKAIOLIEHW Cpellbl HA OPraHU3M YEJI0BEKa,

® I'PaMOTHO OOpAIAThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;

® OIpEAEHATh BO3MOKHOCTh NPOTEKAHUs PEAKIIMN HEKOTOPBIX IMPEACTABUTENIEN OPraHUYECKUX BEIIECTB C KHCIOPOJIOM,
BOZOPOJOM, METAJUIAMH, OCHOBAHUSIMU, TAJIOTCHAMM.

BoInyCKHHMK MOJYYUT BO3MOKHOCTh HAYYMTHCH:

® 6b106UAMNY U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUUECKUX CEOUCMEAX Gewecme Ha OCHO8e UX cocmaed u
CMpOeHUsl, UX CHOCOOHOCU 86CIYNAMb 8 XUMUYECKUE PeaKyul, 0 Xapakxmepe u npoOyKmax pasiuidHblX XUMUYECKUX peaKyui;

® Xapakmepuzoeamv 6eujecmeda no coCmasgy, CMpoOeHUuro U CeOUCMEAM, YCMAHABIUBAMb NPUYUHHO-CIEOCNBEHHbIE CEA3U
MedHcOy OAHHLIMU XAPAKMEPUCTNIUKAMU BEUeCMBa,

® COCMABAAmMb MONEKYIAPHbLE U NOAHbIE UOHHbIE YPAGHEHUS NO COKPAWEHHBIM UOHHbIM YPASHEHUAM,

® POCHO3UPOBAMb CNOCOOHOCb 8eUjeCea NPOAGIAMb OKUCIUMENbHBIE UTU 8OCCMAHOBUMENbHbIE CEOUCBA C YUEmOM
cmenemnell OKUCIeHUs JIeMEHMO0B, 6X00AWUX 6 e20 COCMA8;

® cocmasnsims YpasHeHUus peaKyuii, coOoOmeemcmeayouux nocie008ameIbHOCmu npespawjeHull HeOp2aHuuecKux eeujecms
PA3TUYHbBIX KIACCO8;

® 6bI08UCAMb U NPOGEPAMb IKCNEPUMEHMANILHO 2UNOME3bl O Pe3yIbmamax 6030elUCmEUs pasiutuHblx (akmopos Ha
U3MEHeHUue CKOPOCMU XUMUYECKOU peaKyuul,

® UCNOBL308AMb NPUOOPEMEHHBIE 3HAHUS OISl IKOJO2UYECKU SPAMOMHO20 NOBEOEHUs 8 OKpYcaloujeli cpeoe,

® UCNONBL306AMb NPUOOPEMEHHbIE KI0Uesble KOMHEeMeHYUU NPpU 6bINOJIHEHUU NPOeKmOo8 U Y4eOHO-UCCIe008amenbCKux
3a0au4 no u3yueHuio cOUCMs, Cnoco608 NONYUEHUs. U PACNO3HABAHUSL 8EUIECE,



® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYECCAX,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAVUHOU UHGDOpMayuu, HeooOpOoCco8eCcmHOU peKiame 6 CpPedCmBax MAcco8ou
uHgpopmayuu,

® 0CO3HABAMb 3HAYECHUE MEOPEMUHECKUX 3HAHUL N0 XUMUU OJIs1 NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

® €030a8amb MOOeU U cXembl 0/ peuleHUs: Y4eOHbIX U NO3HABAMENbHBIX 3A0al; NOHUMAMb He0OX00UMOCMb COOII0OEeHUs

NpeonucaHuti, npeodnazaemvlx 8 UHCMPYKYUSIX N0 UCHOTb30BAHUIO IEKAPCME, CPeOCm8 ObIMOBOU XUMUU U Op.

IIpenmeTHbIE pe3yJbTAThI

Oo0yyammiicss HAY4YUTCS:

- OTIPE/ICTIATh COCTAB BEILECTB M0 UX (POopMyIiam;

- COCTaBJIATh YPaBHEHUS XUMHUECKHUX PEaKIIHii;

- BBIYUCJIATH KOJMYECTBO, 00bEM MJIM MACCy BEIIECTBA MO KOJIMYECTBY, 00BEMY, MACCE pEareHTOB WM MPOAYKTOB PEaKIINH;

- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPOA;

- I0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOJ;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KHCIOPO, BOJAOPO/;

- IPOBOJUTH OIIBITHI 110 TIOTYYSHHUIO, COOMPAHUIO U U3YUCHUIO XUMUIECKIX CBOMCTB ra3000pa3HbIX BEIMIECTB: YTICKUCIIOrO Ta3a, aMMHAKa,

- pacrmo3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEUIECTBA: YITIEKUCIBINA a3 1 aMMHAK;

- Ha3bIBaTb COCIMHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,

- XapakTepu3oBaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX BEIIECTB;

- COCTABJIATH MOJHBIC M COKPAIICHHBIC NOHHBIC YPAaBHCHHA PCaKIINN 06M€Ha;

- OIPENENSITh BO3MOXHOCTh IPOTEKAHUS peaKIIHii HOHHOTO 00MEeHa;

- IPOBOAWTL PCAKIIUH, TIOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB,

- XapakTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU METAJIOB;

- XapaKTCPU30BaTh B3aNNMOCBA3b MCKY COCTAaBOM, CTPOCHUEM U CBOMCTBaAMH HEMETAJJIOB,

- Ha3bplBaTh OPraHUYECKHE BelIeCTBAa MO WX (opmyrne: MeTaH, 5TaH,OTUJIEH, METAHOJ, OSTaHOJ, TJWIEPHUH, YKCYyCHas KHCIOTa,
aMUHOYKCYCHasl KMCJIOTa, CTeapUHOBAs KUCJIOTA, OJIEMHOBAs KUCJIO0TA, IIII0K03a;

- OMpeAeNsaTh BO3MOXKHOCTh MPOTEKAHUSI PEAKIMH HEKOTOPBIX MPEACTAaBUTEIECH OpPraHMYEeCKUX BEIIECTB C KUCIOPOAOM, BOJOPOAOM,
METaljiaMu, OCHOBAaHUSAMMH, TaJIOTCHAMU,

- XapaKTepU30BaTh METOAbl XMMUUYECKON HayKH (HaOII0eHIE, CPABHEHHE, IKCIIEPUMEHT, H3MEPEHNE) U UX POJIb B MO3HAHUH MPUPOIBL;

- IOPOBOJUTH XUMUUYCCKHE OMNBITEHI M OKCIICPUMECHTEI 1 0O0BACHITH UX PE3YIBTATHI,

- OIICHUBATh MOBEJICHUE YEIOBEKA C TOUKU 3PEHUSI XUMUYECKOW 0€30MaCHOCTH 1O OTHOIICHHUIO K YEJIOBEKY U TIPUPO/IE:

- HCIOJIB30BAaTh 3HAHUA XUMHHU ITPU CO6.]'IIO}IGHI/II/I IMpaBUJI UCII0JIB30BaHUA OBITOBBIX XUMHUYECKAX mpenaparos;

— pa3nuYaTh onacHble U 0e30macHbIe BEIIECTBA;

- OLICHUBATh BIUSHUE XUMHUYECKOTO 3arPsI3HCHUSI OKPYKAIOIIEH CpeIbl Ha OPTaHU3M YEJIOBEKa.



Coaep:kanue yueOHOTo npeaMera « XumMus», 9 kiacce (68 gacon).
IIpeamet «Xumus» B 9 kiaacce usydaercs Ha 0a30BOM YpPOBHe.

O0600menune 3Hanui no kypey 8 kinacca. Crpoenne aroma. [lepuoanyecknii 3aKoH U MEPUOTUYECKAT CUCTEMA XUMHYECKUX
3jemeHToB JI.U. MenaeneeBa. CTpoeHue BemecTB. XuMuieckas cBsi3b. XumMuieckue peakuuu (8 u)

XapakTepucTuKa 3JIEMEHTa 110 ero noJioxkeHuto B [lepuoanueckoii cucreme xuMmuueckux anemeHToB . . MenaeneeBa. 3akOHOMEPHOCTH
M3MEHEHUsI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUI B IEPHOJIaX U IPYIINAX B CBETE MPEACTABICHUN O CTPOCHUHN aTOMOB 3JIEMEHTOB. 3HAUCHHE
MIEPUOIUYECKOr0 3aKOHA.

Tunbel XUMUYECKHUX CBSI3€H U TUIBI KPUCTAIIMYECKUX PEIIETOK. B3auMOCBsI3b CTpOEHHUS U CBOMCTB BEILIECTB.

CBoiicTBa OKCUAOB, KUCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPUHU INEKTPOJUTUYECKON JUCCOLMAIIMN U OKUCIICHUSI-BOCCTAHOBIICHMUS.
[TonsTre o nepexoHbIX daeMeHTax. AMPOTepHOCTh. [ eHeTHnueckuii psi nepexonHoro snemenTa. [lepuoaunueckuii 3axkon u [lepuoanueckas
cucrema xummuaeckux snemeHToB [1. . MenneneeBa. O0o0mieHre cBeIeHUI 0 XUMHUECKUX peakuusax. [IoHsaTre o CkopocTu XUMHUYECKOM
peakiun. @aKkTOpbI, BAUAIONINE Ha CKOPOCTh XUMHUECKUX peakuuid. Karanmsarops! n katanu3. MTHTrHOUTOpBI. AHTHOKCHIAHTHI.

Ilpakmuueckue padomot.

Nol.Pemenue sxcriepuMeHTaIbHBIX 33124 10 TeMe «DJIEKTPOIUTHYECKAs TUCCOLIUALIHSI

Jlabopamopmuvie pabomui. 1. IlonydyeHne ruipOKCUIA IMHKA U UCCIIEI0BAHUE €T0 CBOMCTB.

2. Ilpu3Haku XUMUYECKUX PEaKIIUA

Hemerasuibl u ux coequnenusi. Kuciopoa. Bogopon (27)

[TonoxxeHne HeMETAIIIOB B IEPUOUYECKON cucTeMe xumMuieckux aeMeHnToB [[.1. MenneneeBa. O01iue cBoiicTBa HEMETAILIOB.

Bogopon — XxuMu4eckuil 3€MEHT U MPOCTOE BellecTBO. PU3NUecKre U XUMHUUYECKHE CBOMCTBa Bojgopoaa. [lonyyenue Bogopoaa B

naboparopuu. IlomyueHue Booposa B mpoMbllieHHOCTH. [IpumeHeHue Bogopoa.

lanorensr: pusnveckue u XuMuueckue cBoiicTBa. CoeJMHEHUS TAIOT€HOB: XJIOPOBOJAOPO/I, XJIOPOBOJAOPOIHAS KUCIOTA U €€ COJIH.

Kucnopon — xumuueckuii aneMeHT U npocroe BemecTBo. O30H. CoctaB Bo3nyxa. dusnueckue U XMMUYECKHE CBOMCTBA KUCIOPO/Ia.
[Tonyyenue u npuMeHEHUE KUCIOPOa.

Cepa: puznueckue u xumuueckue ceoiicTBa. CoeITMHEHHS Cephl: CEPOBOOPO, CYIbGuUIbl, OKCHBI cepbl. CepHasi, cepHHCTas U
CEpPOBOJOPOAHAS KUCIOTHl U UX COJH.

A30T: Ppusznueckre u XuMudeckue cBoiictBa. AMmuak. Conu aMMoHus. OKCHIBI a30Ta. A30THAs KHCIIOTa U €€ COJIH.

®ocdop: Pusnueckue u xumuueckue cBoiictBa. Coeaunenus Gochopa: okcun gochopa (V), oprodocdopHas KUCiIoTa 1 €e COH.

VYrinepoa: puznueckne 1 XUMUUECKHE CBOMCTBA. AJITOTPONUA yriaepoa: anmas, rpadut, kapoun, gymiepensl. CoenuHEHHS yriepoaa:
okcuabl yriuepona (II) u (IV), yroiapHast KUCIIOTa U €€ COJH.

Kpemuuii u ero coeguHeHusl.

Jemoncmpayuu. OOGpa3ipl TaIOTEHOB - TPOCTHIX BEIIECTB. B3auMoaeiicTBre raloreHoB C HaTpHeM, aTlOMUHUEM. BrITecHEHNE XJI0pOM
OpoMa WM Mo/1a U3 pacTBOPOB UX coJiel. B3anMopeiicTBre cephl ¢ MeTalIaM#, BOJIOPOJIOM B KUCIOpOoioM. B3anmoeiicteue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Mebto.  [lormomienue yriiem pacTBOPEHHBIX BEILIECTB WM Ta30B. BoccTaHOBIIEHHE MeIU U3 €€
okcupa yriem. OOpasibl MPUPOIHBIX COSAMHEHUH XJ10pa, cepbl, hocdopa, yriaepoaa, kpeMuus. OOpa3ibl BaXHEHITUX JIJIs1 HAPOTHOTO



X03sHcTBa CyNb(}haToB, HUITPATOB, KApOOHATOB, GochaToB. OOpa3Ibl CTEKIA, KEPAMUKH, IIEMEHTA.

Jlabopamopnuie padomul. 3. KauecTBeHHas peakuus Ha XJopua-uoH. 4. [lonyuenue cepoBonoponas. KauecTBeHHas: peakuus Ha Cyab(paT-noH.
6. XUMHUYECKHE CBOWCTBA a30THOM KUCIOTHI . 8. KauecTBeHnHas peakuus Ha ¢pocdaT-uoH. 9. PacrioznaBanue cosneit ammonus. 10. [Tomyuenue
YTOJIBHOM KHUCJIOThI

Ilpaxmuueckue pabomuot.

No 2. 3yueHue CBOMCTB COJISTHOM KHUCIOTHI

No3. M3yueHnue CBOMCTB CEPHOM KHCIOThI

Ne4. [TonydyeHne amMmmuaka 1 U3y4eHHUE €ro CBOMCTB

No5. Tlonyuenue yriekucioro raza. KauectBeHHast peakiys Ha KapOOHAT- HOH

MeTtaniabl ¥ ux coequHeHus(15 4)

[TonoxkeHne METaIJIOB B MEPUOINYECKON cucTeMe xumuueckux aneMenTos [[.1. MenneneeBa. Merasuibl B ipupo/jie ¥ 001IKe CoCOObI NX
nostydeHus. OOume gusndeckue cBoicTBa MeTaioB. O0IIMe XMMUYECKUE CBOMCTBA METAIJIOB: PEAKIIMU ¢ HEMETAJUIAMU, KUCIIOTaMU, COJISIMHU.

DIEKTPOXUMUYECKUN P

HanpspkeHud MetaiuioB. Lllenounsle MeTaiiel U ux coeauHenus. l{enouno3eMenbHbIe METAUIBI M UX COEAUHECHUS. AJTFOMUHUM.
AmdoTepHOCTh OKCcHIa U TuApoKcuaa amroMuuus. XKenezo. CoequHEHHs JKene3a U UX CBOMCTBA: OKCUABI, THIPOKCH b U conu xxene3a (I u III).

Hemoncmpayuu. OO6pasipl MIETOYHBIX U IIEI0YHO3EMEIbHBIX MeTa/IoB. O0pasibl ciiaBoB. B3anMoaelicTBre HaTpus, TUTHS U KaJIbIUS C
BOJION. B3auMopeiicTBue HATpUs U MarHus ¢ Kuciaopoaom. BzaumoneiictBue meramioB ¢ Hemerauiamu. [lomyuenue rkapokcuaos xenesa (1) u
(.

Jlabopamopnsie onvimot. 9. O3HakomiieHue ¢ oopaszuamu Metaisos. 10. BzaumoeiicTBue MeTasioB ¢ pacTBOpaMu KUCIOT U coieit. 11-14.
O3HakomieHHE ¢ 00pa3aMu MPUPOIHBIX COSAMHEHUN: a) HaTpust; 0) Kalblus; B) allFOMUHUS; T) xKene3a. 13. [lonyuenue ruapokcuia amroMUHIS
U €ro B3aUMOJICICTBUE C pacTBOpaMU KHUCIIOT M mmenoue. 14. KauectBennsie peakuinu Ha HOHBI Fe2+ u Fe3+.

Ilpakmuueckasa paboma Ne7

Pemrenne skcnepuMeHTaNbHBIX 3aa4 110 TeMe «MeTaibl U UX COCTUHEHUS.

IlepBoHauyaabHbIE CBeleHUs1 00 oprannveckux Beuecrsax (11 u)

[TpenmMet u3yuenus: oprannueckoil xumuu. [lepBoHauanbHbIe CBEACHHS O CTPOCHUH OpraHNYecKux BemiecTB. OcoOeHHOCTH
opraHudeckux BeniecTB. OCHOBHBIE MOJOKEHHS TEOPUU XUMUYECKOTO cTpoeHus A.M. byTtiepoBa. YTiieBo10posl: METaH, dTaH, STHUIICH.
HcTounuku yrieBoI0poA0B: MPUPOAHBIH ra3, HedTh, yroib. [IoHsATHE TOMOIOTHYECKOTo psijia.

Kucnoponcoaep:xaiue coeJuHeHHs: CIUPTHI (METAHOI, ITAHOJ, TJIMLEPHH), KApOOHOBBIE KUCIOTHI (YKCYCHAs! KUCIO0Ta, aMUHOYKCYCHAas
KHCIIOTa, CTEAPUHOBAS M OJICMHOBAS! KUCIOTHI). bHOIOrnyecky BaKHbIE BEIIECTBA: KUPBI, YTIIEBOIBL: TIIOK03a, OeNKH. XUMUYECKOe 3arpsi3HEHUE
OKpY>KaroIllel Cpelibl U €ro MOCIeACTBHUS.

Jemoncmpayuu. Monenu MOJEKYyJ METaHa U IPYTUX YIIEBOAOPOAOB. B3aumoselicTBue aTuneHa ¢ OpoMHON BOAOH U pacCTBOPOM
nepMmanranaTa kaiaus. O0pasiel dTaHoNa U rmnepruna. KauecTBeHHast peakiiusi Ha MHOTOaTOMHBIE CTUPTHI. [loirydenne ykCyCHO-3THIIOBOTO
a¢upa. OMbUIeHUE )XKHpa. B3auMoielicTBIE TIIIOKO3BI C aMMHUAYHBIM PACTBOPOM OKCHIa cepedpa. KauecTBeHHas peakiust Ha Kpaxmal.
JlokazatenbCcTBO HATU4Hs GYHKIIMOHAIBHBIX TPYII B PaCTBOPAaX aMUHOKUCIIOT. ['opeHne 0enKkoB (IIepCTy WiIu NTHYBUX NepheB). [[BeTHBIE
peaxkiuu OenKoB.

Jlabopamopnusie onvimet. 15. I3roToBieHne Mojeneil MoeKys yriaeBoaopoaos. 16. CpoiicTea riouuepuHa. 17. BzauMoaercTBre rIrOKO3bl
c ruapokcugoM menu (II) 6e3 HarpeBanus u npu HarpeBaHuu. 17. B3aumozenicTBue kpaxmaia ¢ HoaoMm.



O0001menne 3HaHNI 10 XMMHUH 32 KyPC OCHOBHOM MIKOJbI (7 1)

Pu3n4eCcKUil CMBICI ITOPSAKOBOIO HOMEPA MIEMEHTA B IEPUOJIUYECKON CUCTEME XUMUYECKUX 3JIeMeHTOB [I. 1. Menneneesa, HomMepoB
IIepHoJa U rpynIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B IIEPUOAAX U IPYIIaX B CBETE IPEICTABICHUN O
CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAYCHHUE IIEPUOJUUECKOrO 3aKOHA.

THUIBI XMMMYECKUX CBSI3€H M TUIIBI KPUCTAUNIMYECKUX PEIIETOK. B3auMOCBSA3b CTPOEHUS U CBOWCTB BEILIECTB.
Knaccugukanus XuMHUecKuX peakuii o pa3IudHbIM MIPU3HAKaM (YUCIIO U COCTAB PEarupyromuX U 00pa3yroInXCsl BEIIECTB; TETIOBOM
3¢ deKT; UCI0Ib30BaHUE KaTaln3aTopa; HallpaBIeHNUEe; U3MEHEHUE CTEIICHEH OKMCICHUS aTOMOB).
ITpocTeie U ciiokHbIE BellecTBa. MeTauibl U HeMeTaluibl. ['eHeTnyeckue psjipl MeTaia, HEMEeTajlula U Nepexo Horo Meramia. OKcusl
(ocHOBHBIE, aM(OTEpHBIE M KHCIOTHBIE), THAPOKCUIbI (OCHOBaHUSA, aM(pOTEepHbIE TUAPOKCH]IBI M KUCIIOTHI) U COJIU: COCTaB, Kilaccuukanus u
00IIMe XUMUYECKHE CBOMCTBA B CBETE TEOPHH JIEKTPOIUTUIECKOM TUCCOIMALINHI 1 MTPEICTABICHHUIA O MPOLIECCaX OKUCICHUA-BOCCTAHOBIICHUSI.

TemaTH4ueckoe INIAHUPOBAHHUE C OIIPEACICHUEM OCHOBHBIX BU/10B y‘lCﬁHOﬁ ACATECJIBHOCTH

OcCHOBHOe co/Iep:KaHue

| XapaKTepHCTmca OCHOBHBIX BUI0B N€ATCJIbHOCTH YIHCHHKA

O06o0menue 3HaHuil Mo Kypcey 8 kiaacca. Crpoenue aroma. [lepuognyecknii 3aK0H M MEPUOAUYECKAS CHCTEeMa XUMUYecKHX 3j1eMmeHToB JI.U.
MenpeneeBa. CTpoeHue BenecTB. XUMUYecKas CBA3b. XuMu4eckue peakuuu(8)

I13 u [1C xumuueckux snementon /. U.
Menpneneena. I1Th.

XapakTeprucTUKa XUMHUYECKOT0 AJIEMEHTa Ha
ocHoBanuu ero nojoxenus B [1C /1. U.
MeHnneneena.

I'eneTnyeckue psabpl MeTauIa U HEMETAJLIA.

CBoiiCTBa OKCHAOB, KUCIIOT, OCHOBAaHMI U COJICH
B cBeTe TOJI 1 mporeccoB OKUCICHHS 1
BOCCTAHOBJICHUS.

AMpoTepHbIe OKCUIBI U TUIPOKCH/IBI.

[ToBTOpEHME CBOMCTB KIACCOB COCTUHEHUMN.

OOpsicHeHHEe (PU3MYECKOTO CMBICIIA AaTOMHOTO (MOPSAIKOBOI0) HOMEpPAa XUMHMUYECKOIO 3JIEMEHTA,
HOMEpPOB TpyNIbBl W TiepuoAa B mepuogudeckoir cucreme J[.M. MennaeneeBa; oObSICHEHUE
3aKOHOMEPHOCTH HU3MEHEHUs CTPOCHUS aTOMOB, CBOWCTB 3JIEMEHTOB B Mpelenax MajbIX
IIEPUONOB W TJIABHBIX MOATrPYHN; packpelThe cMmbicia Ilepuomnueckoro 3akona JI.M.
Meneneesa.

XapakTeprucTUKa XUMHUYECKHUX JIEMEHTOB Ha OCHOBE UX IOJIOKEHMSI B IEPUOINYECKON cucTeMe
JI.U. MenzeneeBa u 0cOOEHHOCTEH CTPOCHHUS UX aTOMOB.

Onpenenenre BUJa XUMUYECKON CBA3U B HEOPTaHUYECKUX COETUHEHUSX.

OnpeneneHne CTENeHU OKHUCIEHUS aTOMa JJEMEHTa B coelMHEeHHU. CocTaBlleHHE ypaBHEHUM
OBP; onpenenenue OKUCIUTENS U BOCCTAHOBUTEIS.

CocraBieHue TMOJHBIX W COKPALICHHBIX MOHHBIX YpaBHEHHH peakuuu oOMeHa; olpeneieHue
BO3MOYXHOCTH MPOTEKaHMsI peakluii HOHHOTO OOMeHa.

YMmeHue kinaccuuIMpoBaTh XMMUYECKHUE PEAKIIUH 110 pa3IMYHbIM PU3HAKAM.

Hemeranabl (27)

Hemeranibl: aTOMBI M IPOCTHIE BEILIECTBA.
Kucnopon, 030H, BO31yX.

Bomopoa. ®dusznko — XHMHYECKHE CBOMCTBA,
MOJIydeHHE W TNpUMEHEeHHWe. BoaoponaHbie
COEIMHEHUS] HEMETAILJIOB.

["asioreHsl.

XapakTepucTuka (PU3NYECKHUX M XUMHUYECKHMX CBOWCTB MPOCTHIX BEIIECTB U HX COCIWHEHUM;
MoJIydeHue U coOupaHue KUCiIopoja M BOAOPOAa, YIJIEKUCIIOro ra3a U aMMHaKa; paclio3HaBaHUe
OTIBITHBIM ITyTE€M T'a3000pa3HbBIX BEIECTB.

XapaktepucTuka GU3NIEeCKUX U XUMUIECKUX CBOMCTB BOJIBI.

Breruncnenne konuyectBa, oObeMa WM MacChl BEIIECTBa IO KOJIHYECTBY, 00BeMy, Macce
peareHToB WK MPOJYKTOB PEAKIIUH.




CoenuHeHust rajJoreHoB.
Kucnopon.

Cepa.

CoenuHeHus cepbl, OKCHIBI.
CepHast KUCJIOTa U €€ COJIU.
A30T.

Ammuak. Conu aMMOHHUSL.
Oxkcuapl azota (IT u IV).
A3OTHas KUCJIOTA U €€ COJIU.
docdop.

Coenunenus dpocdopa
Yrnepon.

Oxkcuppl yraepoaa (I u IV).
YroapHas KUCIOTa U €€ COJIH.
Kpemuuit.

CunukartHasi IpOMBIIUIEHHOCTb.

Onpenenenne NPUHAAJICKHOCTH BEUIECTB K OMPEAEIEHHOMY KJIACCy COCAMHEHUH; yMEHUue
Ha3bIBaTh COEJUHEHHUS M3YyYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB; XapaKTepUCTUKA
(U3HYECKUX M XUMHUYECKUX CBOWCTB OCHOBHBIX KIJIACCOB HEOPTaHWYECKUX BEIIECTB: OKCHUOB,
KHCJIOT, OCHOBAHHH, COJICH.

XapakTepucTrKa B3aUMOCBSI3U MEXK/y KJIacCaMU HEOPTraHUYECKUX COCIMHEHUM.

[IpoBeneHue  OMBITOB, MOATBEPKAAIOIIUX XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB; PACIO3HABAHHME OIBITHBIM IYTEM OCHOBHBIX KJIACCOB COCAMHEHUH;
MIPOBEJICHUE PEaKLUi, TOATBEPKIAIONINX Ka4YeCTBEHHBIN COCTaB PAa3JINYHBIX BEIIECTB.
Cocrasnenue ypaHenuit OBP; omnpenenenne oKUCIUTeNs U BOCCTAHOBUTEIIS.

CocraBiieHre MOJIHBIX U COKPAILEHHBIX MOHHBIX ypaBHeHuil PUO; ompeneneHre BO3MOXKHOCTU
nporekanus PUO.

Cobmonienue mpaBmil 0e30nmacHoOl pabOThI MpPU MPOBEIEHUU OMBITOB; YMEHHE MOJIb30BaThCS
71a00paTOPHEIM 000PYIOBAHUEM U TTOCYIOM.

Metansl (15)

Bek MenHbIi, OpOH30BBIH, JKEIE3HBIH.
[Tonoxenue meramios B [IC JI. . MenneneeBa
U CTPOEHHUE UX aTOMOB.

du3nyeckrue CBOMCTBA METAIJIOB.

CraBsl.

XHUMHUYECKHE CBOMCTBA METAJIIOB.

Merannyprus. [lonyuenne meraminoB. Koppo3us
METaJIJIOB.

[llenounble METaJIIbI.
bepwinnii, Marauii u
METaJLIbI.

ATIOMUHHI.

Keneso.

MICTOYHO3EMCIIbHBIC

OnucaHue CBOMCTB TBEPIbIX, >KUIKUX, T'a3000pa3HbIX BEIIECTB; COCTABJICHHE YypaBHEHUN
XUMHUYCCKUX pCaKHI/Iﬁ; BbISABJICHUC IIPU3HAKOB, CBUACTCIBLCTBYIOUX O MMPOTCKAaHUHN XUMHYECKOU
peaKuu Ipy BHITOJTHEHUH XMMHUYECKOTO OTbITA.

CocraBrieHne YpaBHEHMH OKHCIHUTEIbHO -BOCCTAHOBUTEIBHBIX pEaKUUi;  ONpeJeseHue
okucnurenss u BoccTaHoBuTeNs. CocTaBlIeHHE TMONHBIX U COKPAIEHHBIX HOHHBIX ypaBHEHUI
peakmu oOMeHa; oTpeielIeHne BO3MOKHOCTH IPOTEKAHUS PeaKIInii HOHHOTO OOMEHa.

XapakTepucTUKa B3aMMOCBSA3H MEXKIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU METAILTIOB.

CobGnronenue npaBuil 0e30MacHON pabOThl MPU MPOBEICHUU OTBITOB; YMEHHUE TOJIb30BATHCSA
1ab0paTOpPHBIM 000PYIOBAHUEM U MOCYIOM.

IlepBoHauyaJibHBbIE CBe/leHUs1 00 opraHuveckux Bemecrnax (11)

[TepBoHavanbHbIe MpeACTaBIECHUS 00
OopraHMueckux Bemecrsax. [Ipenmer
opranuueckoit xumuu. Knaccuduxanms
OpPraHMYECKUX COECTUHEHUM.

IIpenenvuble yrieBoaopoas! [Ipupoanbie

XapakTepucTrKa B3aUMOCBSI3U MEXy COCTaBOM, CTPOSHHUEM U CBOMCTBAMH METAILJIOB.

YMeHue Ha3bpIBaTh OpraHUYECKHE BElIeCTBa MO WX (popmyne: MeTaH, 3TaH, dTUJIIEH, METaHOI,
9TaHOJ, TJMIEPUH, YKCYCHas KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTE€apUHOBas KHUCIIOTa,
OJICMHOBAsI KUCJIOTA, TJIIOKO3a.

Omnpenenenre BO3MOXHOCTH NMPOTEKaHUs peaKIMii HEKOTOPHIX MPEJCTABUTENCH OpraHMYecKUX




UCTOYHUKH YTIIEBOJOPOJIOB: HEPTH, MPUPOIHBII
ras.

Ankensl: 3TuseH. [lomumepsl.

AJIKUHBI. ApEHBI.

CnupThl, 0OJHOATOMHBIE U MHOTOATOMHBIE.
Anbpaeruibl ¥ OJHOOCHOBHbBIE KapOOHOBBIE
kucnothl. CiioxxHbie 3upsl. buonornuecku
AKTHBHBIC BEIIECTBA: )KUPBI, OCIIKH, YTIEBOIbI

BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

I'pamoTHOE OOpaleHre ¢ BEIeCTBAMHU B MOBCEIHEBHOW KU3HM, MMOHWMaHHUE HEOOXOIMMOCTH
COONIOICHHST TPEINMUCAHUM, TpeIaraéMbplX B HWHCTPYKIUSAX [0 HCIHOJIB30BaHUIO JIEKAPCTB,
CpencTB OBITOBOM XUMHUHU U JP.

O000meHne 3HaHNH 110 XMMHH 32 KYPC OCHOBHOM IIKO0JIbI (7)

[lepuoauueckuii 3aK0H U
MepuoInYecKasi CHCTEMa
XUMHYECKHX d1eMeHTOoB /1. H.
Menpeneena. 3HaueHue
3aKOHa.

THuel XUMHUYECKHUX CBSA3EH M THITHI
KPUCTAJUIMYECKUX PEIIETOK.
B3anMocCBs3b CTPOCHMS U CBOWCTB
BEIIIECTB.

Knaccudpukanus XuMruaecKux
peakLMii Mo pa3aTuYHbIM MIPU3HAKAM.
[IpocTsle 1 CIOKHBIE BEMIECTBA
Mertannbl 1 HemeTauibl. OKCHIBI,
TUAPOKCH/IBI U COJIU: COCTAB,
KJaccupukanus 1 ooume
XUMHYSCKHE CBOMCTBA.

MEePUONYECKOTO

OObscHeHre (PU3NUECKOrO CMBICIIa aTOMHOIO (ITOPAIKOBOI0) HOMEpa XMMHUYECKOTO AJIEMEHTa,
HOMEpPOB TPYMIIBI W TiepuoAa B mepuoamueckoil cucreme [[.M. MeHneneeBa, OOBsCHCHHE
3aKOHOMEPHOCTU HW3MEHEHUsl CTPOEHUSI aTOMOB, CBOMCTB 3JEMEHTOB B Ipeleiax MabIX
IIEpUONOB W TJIABHBIX MOAIrPYyNHN; packpslThe cmeicia Ilepuonnueckoro 3akona J[.H.
Menneneena.

XapakTepucTuKa XMMHUYECKUX DJIEMEHTOB Ha OCHOBE MX IMOJIOXKEHHUS B IEPUOIUYECKON CUCTEME
JI.1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS MX aTOMOB.

Ornpezenenne BUIa XUMAYECKON CBSI3UM B HEOPTaHUUECKUX COCAMHEHUSX.

OrnpezenieHne CTENEHU OKUCIEHUS aToMma 3JieMeHTa B coeAuHeHuu. COoCTaBiIeHUE ypaBHEHUH
OBP; omnpenenenue OKUCIUTENS U BOCCTAHOBUTEIIS.

CocraBrieHre TOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHEHHI peaklud oOMeHa; OmpeeseHue
BO3MO>KHOCTH TTPOTEKAHUS PEAKIIN HOHHOTO OOMEHa.

YnMmenue knaccuuuupoBaTh XUMUUECKHE PEAKIIUU 0 PA3TMYHBIM MTPU3HAKAM.




KanengapHo —tematnyeckoe IJIaHMPpOBaHHUe MO NMpeAMeTYy XUMHs 9 Kiace

Nen/m| Paznmen (kon-Bo 4acoB), Tun ypoka u ¢popma [Inanupyemsblie pe3ysbTaThl /3 [puMeYaHue | Jarta
TeMa (KOJI-BO 4acoB) 3aHATHI (10 G110KaMm)
(mpenMeTHEbIE, IJ1aH dakr
MeTanpeaMETHbIE,
JINYHOCTHBIC)
O0600menune 3Hanui mo Kypey 8 kinacca. Crpoenue aroma. [lepuoguyeckuii 3aK0H M EPUOANYECKASI CUCTEMA XUMUYECKUX
jemeHTOB .M. MeneneeBa. CTpoenne BemecTB. XMMUYeCKas CBsI3b. XUMUYecKue peakuuu (8 1)
1 BBoIHBIN HHCTPYKTaK VYpok akTyanu3anuu | [peamernsie (11P) 3anucu B 1.09
O TEXHUKE 3HaHUN U YMEHHUM. Hayuarcst xapakrepu3oBaTh XHUMHYECCKHE | TeTpaau (3BII)
6C30MACHOCTH. Becena 3JeMEeHTHI 1-3 MeproaoB Mo UX MOJIOKEHUIO
XapakTepucruka B [ICX3; .
XUMHAYECKOTO dJIeMCHTA Ha3bIBaTh O6H_II/IG XUMHUUYCCKHEC CBOHMCTBA
OCHOBHBIX KJIaCCOB XUMHNYCCKHUX
Ha OCHOBaHUU €ro .
coemuHeHn ¢ mo3zunuu TOJl, mpuBOAUTH
nonoxenus s [ICXO I1. NpUMEPBI PeakUuid, ONPEENITh BELIECTBO —
1. Menneneesa. OKHCIIUTENb H BOCCTAHOBUTEIb,
2 EcrecTBeHHBIE ceMENCTBA | YPOK OTKDBITUS HOBBIX | HayyaTcs XapakTepH30BaTh XHMMUueckue | 3BIL, CTp 8 [TpesenTamus | 3.09
XUMHUYECKUX DJICMEHTOB. | 3HAHWH. cBoiicTBa  aM(OTEpPHBIX  OKCHUAOB U (IT)
DNeMEHThI METAJLIbI U @poHTaNbHbIE 3aHATUA. | TMIPOKCHUIIOB; UCIIOJIb30BATh npu
HemeTtaisl. AMdoTepHsle | Jlabopamopuas padoma| XaPaKTEPUCTUKE BCILCCTB TIOHATHE
OKCHIBI M THJIPOKCHIBI. Nol nonyuenue «aM(pOTEepHOCTEY»,  TPOBOAHTH OHVI)ITI)I,
ZZ/IOPOKCMOCZ YUuHKa u MNOATBCPKAAONINC XUMHUYCCKHUE CBOUCTBA
ucenedosanie 020 aM(pOTEPHBIX OKCUOB U TUATHAPOKCHJIOB,;
o Hay4daTcCd OIIMChIBATL MW XapaKTCPU30BATH
ceoucnme TabIMYHYIO bopmy [cxs .
3 T'eneTnueckue pAAbI ypOK aKTyaJIn3alnun MeHHeneeBa; JenaTb yMO3AaKIIOYEHUs O 1 8.09
METaJUIOB U HEMETAJUIOB. | 3HAHUM U YMEHUH. XapakTepe N3MEHEHHSI CBOMCTB XMMUUECKHX
Pabora B rnapax JJIEMEHTOB C  YBEJIMYEHHUEM  3apsJiOB
4 XuMuueckue coiicTBa| KoMOHMHUPOBaHHBIH ATOMHBIX SIJIED;, 4-8 IT 10.09
OKCHJIOB, KHUCJIOT, [ ypOK. 3aHSTHS B Tapax HAyHaTcs yCTAHABIMBATE IPHHAITICHHOCTE MOBTOpPEHHE §
o o XUMHUYCCKON pe€aKuMu K OIpCACICHHOMY
OCHOBaHMU U coneil B| (zabopamopmwvie KJiacca
TUITY IO OAHOMY U3 KJ'IaCCI/I(i)I/IKaL[I/IOHHBIX
CBETE TeopuH onvimot 1 3-31) HIPH3HAKOB:
SJICKTPOIUTHHECCKON HAy4aTcsi Ha3bIBaTh (AKTOPHI, BIHSIONIHE
JHCccoLanuu u Ha CKOPOCTb XHUMHYECKOHM pEaklMH U
OKHCJICHUA- OOBSICHATB UX BIMSIHUE, HA3bIBATh (DAKTOPHL,

BOCCTaHOBJICHHUA




Ilepuonnueckuii 3aKoH M| YPOK aKTyaJu3allMy | BIMAIOINEG HA CMEIICHHE XHMHYECKOro

[IEpUOINYECKasl CUCTEMa| 3HAaHUWU U YMEHUH. paBHOBECHS;

xum. onementos  JILU.| Becena Hay4aTcs MPOBOJUTH HECIIOKHBIE

MeHeneBa. XHMHMCCKHE  OTIBITEL M HaOMIOAeHUS 32
M3MEHCHHSMH CBOHCTB BEIIECTB B IPOIIECCE

Cocrapienne Ypox . aKTya?HSaHHH mpeBpaileHnii, coomoaars npasuia Th

OKHUCIIUTEIIbHO— 3HAaHUU U YMEHUM. Perynstusasie (P)

BOCCTaHOBUTEJIBHBIX Pa6ora B mapax CraBsT ydueOHBIC 3a7aud HAa OCHOBE

peaKHI/Iﬁ- COOTHECCHUSI yxKe H3BECTHOT'O u

IIpakTnyeckass padora
Nel Pemrenue

YCBOEHHOI'O U TOT'0, YTO €I1I€ HEU3BECTHO;
COCTABJISIOT IUIaH M aITOPUTM J€HCTBUS;
MIPUHUMAIOT U COXPaHSIOT yuyeOHyI0 3a1ady,

3KCIIEPUMEHTAIILHBIX

3aJ1a4 o TEeME quTLIBaIOT BBIJICJICHHBIC quTeneM

O JIEKTPOJINTHYECKAs OPUEHTHUPEI JCUCTBUS B y4eOHOM
MaTepHalie B CO HHUYECTBE C YUUTEIIEM ;

JTHUCCOITHAITHI p TpyA yi i
BBIJJBUTAIOT BEPCUHU PEIICHHUS POOIEMHI ;

KHaCCH(bI/IKauMﬂ YpOK OTKpPBITHSI HOBBIX

XUMHYECKUX PEaKIUui o
Pa3IMYHBIM TPU3HAKAM.
[TonsiTue o ckopocTu
XUMHYECKON peakiuu

3HaHUM.

®poHTanbHAA

pabora Jlabopamophas
paboma Ne2 [lpusnaxu
XUMUYECKUX peaxyuti

(nabopamopmvie onvimvl
1-12)

YMEIOT OIEHUTh CTEMeHb yCIexXa WId
HEyCIexa CBOeH JesITENbHOCTH;
OCYIIECTBJISIOT TMOLIArOBbII W HTOTOBBIN
KOHTPOJIb 10 pe3yibTaTy.

ITosunasarensublie (IT)

CraBar u GopMymupyIOT MpodiIeMy ypoka,
CaMOCTOSTEILHO CO3a10T AITOPUTM
NESTEILHOCTH TIPH  PEIISHHH TPOOIIeMBI;

KonTponbnast pabora Nel
no Tteme «BBeneHue
OO6mrast  XapaKTEepHUCTHKA
XUMHUYECKHUX DIJIEMEHTOB U
XUMHYECKUX peaKkuum.
[lepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHUYECKUX  DJIEMEHTOB
. . Menneneena.

YPpok KOHTPOJIA 3HAHHI.

AHAIM3HUPYIOT, CPaBHUBAIOT W 0000MmIArOT
W3YYEHHBIC TIOHATHS; CTPOST JIOTHUYECKOE
paccyKlIeHue, BKJIIOYash  YCTAaHOBJICHHE
MIPUYUHHO — CJIEICTBEHHBIX CBS3Ei;

CTPOAT PEUYCBOE BHICKA3LIBAHUE B YCTHOH U
MMMCHMEHHOM dopme; HCIIOJIB3YIOT
pa3IUYHbIE MCTOYHWUKHA HHOOpMAIUU IS
BBITIOJTHEHHS Y4YEOHBIX 3af[aHHii; BIAJEIOT
0o0muM  TpUeMOM  pelIeHHS  3ajad;
BBIJIBUTAIOT THIIOTE3EI, X 00OCHOBLIBAIOT M
JIOKa3bIBAIOT.

Kommyaukarusasie (K)

KonTponb u 00BEKTUBHAS OIlIEHKa
COOCTBEHHBIX  JEWCTBUMH W J€HCTBHUH
[IapTHEPOB; IMPOSIBISIIOT aKTUBHOCTH  BO

B3aMOJECHCTBUHA TUTS pereHus

15.09

3B, cTp 18 17.09

2,3 22.09
24.09




[M03HABATEILHBIX U
Bagay;

0TCTaWBAIOT CBOKO TOYKY 3PCHUS, HMPUBOMST
ApPTYMEHTBI, TMONTBepXkKIas UX (akramu;
[yIUTBIBAIOT Pa3HbIC MHEHUS M CTPEMSTCS K
[KOOpAVHAIIMKM ~ pa3JMYHBIX  MO3UIUH B
COTPYTHUYCCTBE

UTnunoctable (JI)

DOPMUPYIOT OTBETCTBEHHOE OTHOIICHUE K
[yUCHUIO; MPOSIBIISIOT YCTOWYHUBBIA Y4eOHO —
[103HABATEIbHBIM  HHTEPEC K  HOBBIM
crioco0aM  pelicHHS  3a1ad  MPOSIBIISAIOT
TOOPOKENATEILHOCTh, OT3BIBYMBOCTh, Kak
[MOHUMaHHWE 4YYBCTB JPYrUX JIOACH W
COTIepeXMBaHUE UM, (OPMHUPYIOT YMEHHS
ICIIOJIB30BATh 3HAHUA B 6I>ITy; pa3BI/IBaIOT
0CO3HAHHOE, YBa)KUTEIBHOE "
TOOpOXKeNaTeIbHOE OTHOIICHHE K APYroMy
UECIIOBEKY, €ro MHCHHIO, Yy4aTcs BECTH
TaIor

KOMMYHUKAaTHUBHBIX

Hemetannl (27)

OO6m1ast xapakTepucTrKa
HEMETAIIJIOB

KomMOunnpoBaHHbIi

YPOK .
Pabora B rpynmnax.

P
HayancsI AaBaThb OMPEACICHUA TOHATUAM
OIIEKTPOOTPUIATCIIBHOCTE», «aJIJIIOTPOIIUS)

OO01Me XUMAYECKUE
CBOMCTBAa HEMETAJLJIOB.
Hewmeranisl B mpupone n
CIOCOOBI UX MOTYYECHUS

KomMOunnpoBaHHbIi

YPOK .
Pa6ora B rpynmnax.

XapaKTepPU30BaTh HEMETAJUIHI 110 MX
nonoxenuto B IICXD J[.M1.Menneneena,
OIKCHIBATh CTPOCHHUE (PU3MUECKUE CBOWCTBA
HEMETAJUIOB, O0BSICHITEL 3aBUCUMOCTD
CBOICTB HEMETAJIOB OT UX IOJI0KEHUS

[ICX3 [.1.Menneneena;
XapaKTepr30BaTh CTPOCHUE HEMETAJIIIOB,
OIHCHIBATh OOIIME XUMUUECKHE CBOWCTBA

Bognopon YPOK OTKpBITUS HOBBIX
3HaHUHN ®poHTanbHas
dhopma

Bona KomM6unmnpoBaHHbIi
YPOK.

Pabota B mapax.

HEMETAJIJIOB C TIOMOIIBIO S3bIKA XUMUHU;
COCTaBJISTh YPABHEHUS XUMUIECKIX

peakuui, XapakTepu3yOINX XUMHYECKUE
CBOMCTBAa HEMETAJUIOB U UX COEIMHEHMUI;

T"anorensr. O0Omas
XapaKTepUCTHKA

VYPOK OTKpBITHST HOBBIX
3HAHUM.
['pyninoBsie 3aHsTHSA

Hay4JaTcs YCTaHABIMBAThH CBS3H MEXKITY
CBOMCTBAMU COEIMHEHUN U MX
MIPUMEHEHUEM;

10 cTp 56-58 29.09
10,26 ctp 58- 1.10
61,
6.10
8.10
11 13.10




6 CoennHeHus rajoreHoB KomOunupoBaHHbII
YPOK.
Pabora B rpymnmax.
Jlabopamopuas paboma
Ne3 Kauecmeennvie
peaxyuu Ha UOHDBL
2a102eH08
7 IIpakTnyeckas padora | Ypok cucremarusauuu
Ne 2 M3zyyenue cBOICTB 3HAHUU U YMEHUH.
COJITHOM KUCJIOTEHI NunuBunyanbHas
pabora.
8 Kucnopon YPOK OTKpBITHS HOBBIX
3HaHUMU.
Pabota B mapax.
9 Cepa, ee ¢puzndeckue u YPOK OTKpBITHS HOBBIX
XMMHUYECKHE CBOUCTBA 3HaHUM.
Pabora B mapax.
10 CoenuHeHus cepbl KomOnHupoBaHHBIi
YPOK.
Pa6ora B rpynmnax.
Jlabopamopnas paboma
Ne4 llonyuenue
cepo800opooa
11 Cepnas kucnora u ee KomOuHupoBaHHbIi
coJH YPOK.
Pa6ora B rpymnmnax.
Jlabopamopnas paboma
Nes Kauecmeennas
peaxyus Ha cyrb@am-uon
12 CepHas KuCnoTa KaKk KomM6unmnpoBaHHbIii
okucaurenb. [lomydenue u | ypok.
MIPUMEHEHUE CEPHOI Pa6ora B mapax.
KHUCJIOTHI
13 IIpakTnyeckas padora | Ypok cucreMarusanuu

Ne3 13yueHue cBOMCTB

3HAHUU U YMEHUH.

Hay4JaTcs 00paIaThCs ¢ J1a00paTOPHBIM
000pYyZIOBaHHEM M HArpeBaTEIILHBIMU
mpuOOpaMu B COOTBETCTBUH C MPaBHIAMH
TEXHHUKH 0€30TIaCHOCTH, OITUCHIBATH
XUMHYECKUH SKCTIEPUMEHT C TIOMOIIHI0
SI3bIKA XUMHUH, JIEaTh BHIBOJBI 10
pe3yabTaTaM SKCIEpUMEHTA.

HaydaTcsi 00001aTh 3HAHUA U
MPEACTaBIISTh UX B BUJE CXeM, TaOJHIL,
MIpE3EeHTaLU;

HaydJaTcs IPUMEHSTh MOTydYeHHbIC 3HAHUS
1 chOpMUPOBAHHBIE YMEHUS JIJIsl PEIICHUS
yueOHBIX 3a/1a4.

P

CraBsar yueOHbIE 3a/1a4¥ HA OCHOBE
COOTHECEHHUSI YK€ U3BECTHOTO U
YCBOEHHOTO U TOTO, YTO €IlI¢ HEU3BECTHO;
COCTaBJISIOT IUIaH U aITOPUTM JIEHCTBHS;
OCYILECTBIISIFOT MOLIArOBBI KOHTPOJIB;
a/ICKBaTHO BOCIIPUHUMAIOT MPEJIOKEHHS U
OIIEHKY YUHUTENS ¥ OJHOKJIACCHUKOB;
BHOCSIT HEOOXOTUMbIE KOPPEKTHBHI B
JIeiCTBUE MOCIIE €r0 3aBEPIICHHS Ha OCHOBE
ydeTa CJIeTaHHbIX ONTHOOK.

11

CrposT peueBoe BHICKa3bIBaHHE B YCTHOM 1
MMCbMEHHOH (opMme;

BIIQ/ICFOT OOIIMM IIPHEMOM pEIIeHHUs 3a]1ad;
HCTOJB3YIOT MOUCK HEOOXOTUMOH
WHPOPMALIUH U3 PA3THYHBIX UCTOYHHKOB
JUIs1 BBITIOJTHEHUS YUE€OHBIX 3a/1aHUM;
BbIOMpatoT Hanbosee 3¢ eKTUBHbIE
CIIOCOOBI pEIICHUS 3a1a9;

CTaBAT U (HOPMYITUPYIOT IIETH U TPOOIEMBI
YPOKa;

MPOBOJISIT CPABHEHKE U KIIACCU(DUKAIHIO 10
3aJJaHHBIM KPHTEPHUSIM;

BBIJIBUTAIOT TUTIOTE3BI, UX 0OOCHOBBIBAIOT U
JIOKa3bIBAIOT.

12 15.10
Ctp 72 20.10

22.10
13 I1 27.10
14 29.10
15 IT A1
15,27 ctp137-| cxema

139

Ctp 86




CEpPHOM KHUCIIOTHI

NunuBunyanbHas
pabora.

14 A30T U ero cBOiCTBa YpoK OTKpBITHS HOBBIX
3HAHUU.
OponTanpHas padora.
15 AMMuax u ero YPOK OTKpBITHS HOBBIX
coequHenus. Conu 3HaAHUM.
ammonus Ilpaktudeckasi | PaGora B mapax
padora
No4. TTonyuyenne ammuaka
Y U3YYEHHE €TI0 CBOMCTB
16 Oxcuabl a30Ta KomOuHMpoBaHHBIH
YPOK.
PaGora B rpynmax
17 A30THas KHCI0Ta Kak KomOuHMpoOBaHHBIH
OKUCIIATEb. YPOK.
PaboTa B mapax
Jlabopamopnas paboma
No6 Xumuueckue
ceoucmea a3omHou
KUCTIOM bl
18 [Tonyuenue u KoMOuHMpoBaHHBIH
MIPUMEHEHNE a30THOMN YPOK.
KHCIIOTHI PaGora rpynmax.
19 doctop. Coennnenus YPOK OTKpBITHS HOBBIX
dbocdopa. [Tousarue o 3HAHUH.
¢bochopubix ynobpenusx | Pabora B rpymnmax.
Jlabopamopnas paboma
Ne7 Kauecmeennas
peakyust Ha Gpocgham-uon
20 VYraepon YpOK OTKpBITHST HOBBIX
3HaHUM.
Pabota B mapax.
21 Oxkcunbl yriaepoaa KoMOuHMpoBaHHBIIH

YPOK.

K
KOHTPOJIb U OOBEKTUBHASI OIICHKA
COOCTBEHHBIX IEUCTBUI U IEHCTBUI
[apTHEPOB;
MPOSIBIISIOT AKTUBHOCTh BO
B3aUMOJICUCTBUH JIJIS1 PELICHUS
MO3HABATENBHBIX U KOMMYHUKATUBHBIX
3a1ay;
OTCTaMBAIOT CBOIO TOUKY 3PEHUS, TPUBOJIST
apryMeHThI, IOJITBEPkKAas UX (pakramu;
YUHUTBIBAIOT PAa3HbIC MHEHUS U CTPEMATCS K
KOOPJIWHALWY PA3IUYHBIX TO3ULIUN B
COTPYIHHYECTBE;
Jlmanoctaete (JI)
DopMHUPYIOT OTBETCTBEHHOE OTHOLIEHUE K
YUCHHIO;
MPOSIBIISIIOT YCTOMUUBBIN y4eOHO —
MM03HABATEbHBII UHTEPEC K HOBBIM
croco0aM pelieHus 3a1a4y
MPOSIBIISIOT JTOOPOIKEIATEILHOCTD,
OT3bIBYMBOCTD, KAK IOHUMAHHUE YyBCTB
JIPYTUX JIIOJIEH U COTEPEKUBAHUE UM ;
(hOPMUPYIOT YMEHHS HCII0JIb30BATh 3HAHUS
B OBITY;
Pa3BUBAIOT OCO3HAHHOE, YBAXKUTEIBHOE U
JI0OPOXKENIaTEIbHOE OTHOIICHUE K APYrOMY
YeJI0BEKY, €ro MHEHHUIO ;
y4arcs BECTH JUAJIOr

16

17,27 ctpl39-
140

18 cTp 95-96
18 cTp 96-98
19

20

21 crp 110-
111




Pabora B rpymnmax.

22 VYronbHas KUCIIOTa U €€ KomOunupoBaHHbII 21 crp 111-
COJIH. YPOK. 114
JKecTkocTh BOIIBI U PaGora B mapax.
crocoOwl €€ yctpaneHust | Jlabopamopras paboma

No§ [lonyuenue yeonvhoti
KUciomol

23 Kpemunii YPOK OTKpBITHS HOBBIX 24 crpl23-
3HAHUMH. 125
®dpoHTanbHas padoTta

24 CoenvHeHus: KpeMHUS KomOnHupoBaHHBIi 24 crpl25-

YPOK. 127
Pabora B mapax.

25 CunukaTtHas Ypok-Oecena. 25 IT
MPOMBIIICHHOCTb

26 IIpakTnyeckas padora | Ypok cucremMaTH3anuu Crp 115
Ne§ «ITosyyenune 3HaHUU U YMEHHUU.

YIJIEKHUCIIOTO Ta3a. WupuBuyanbHas
KauecTtBenHnas peakuus pabora.
Ha KapOoHaT- HOHY
27 KonTtpouabsnas padora Ypok cucremarusanuu
Ne3 o Teme 3HAHUW U YMEHUH.
«Hemerannsn» WupuBuyanbpHas
pabora.
Metajuisl (15)

1 ITonoxenue snemenToB- | KomOnHUpOBaHHBIIH IP. 28 I1,B
METAJIJIOB B YPOK. Hay4daTcCsd XapaKTEpU30BaTb METAJIJIBI 11O UX
[epuoauueckoii cucreme | PaGora g| monoxenmro B IICXD J[.M1.Menneneesa,

I Menneneesa n rpynnax. JlaGopamopnas | ©MCHBATE CTPOCHHE, dusiiecKue
0COOEHHOCTH CTPOCHUS UX | paboma CBOHCTRA MCTAIIIOB, 00bACHSTS
atromMoB. Ou3nueckue Ne9 Osnakomnenue ¢ | 3ABHCUMOCTD CBONCTE METAILIOB OT HX
N nonoxkenus [ICX39;
CBOWCTBA METAJIJIOB. 0bpasyamu Memaiios. HAYYATCA ONHCHIBATH CBOCTBA BEIIECTS Ha
CraBb!. OCHOBE HabII0/IeHHI 3a UX
2 XUMHYECKHE CBOMCTBA VYPOK OTKpBITUS HOBBIX 29 IT

METAaIJIOB

3HaHUH.

MIPEBPAIICHUSIMH;
HCCIIeI0BAaTh CBOMCTBA BEIIECTB B XOJIE




I'pynnosas

pabora Jlabopamopnasn
paooma Nel0
Bzaumooeticmsue
Memainioe ¢ pacmeopamu
KUCIOM U CONell.

MeTasuisl B IPUPO/IE.
OO01me croco0sl UX
MOJyYCHHS.

KomOuHnpoBaHHBII

YPOK.
Pabota B mapax.

Perienue pacueTHbIX
3amad ¢

MIOHATHUEM MaACCO8asl 00Jis
8b1X00a NPoOyKma

YPpOoK-IpakKTUKYM.
I'pynnoBas padota.

[TonsTre o Koppo3uu
METAJIJIOB

YPOK OTKpBITHS HOBBIX
3HaHUMU.
Pabota B mapax.

[lleno4HbIe METAILIBL:
o01ast XapakTepuCTUKA
CoenMHEHHS MIETOYHBIX
METaJUIOB

YPOK OTKpBITHS HOBBIX
3HaHUMU.

®poHTanbHas

pabora Jlabopamopnasn
paooma Nell
OsnakomneHnue c
obpazyamu  NPUpPoOOHbIX
COeOUHeHUl Hampusi,

[IerounO3eMENBHBIE Jlabopamopnaa padoma
METAJUIBI; 00IIas Nel2 Osznaxomnenue c
XapaKTepUCTHKA. obpazyamu  nNPUpPoOOHbIX
CoenuHenus COeOUHeHUU Kanbyus,
IIeJTI0YHO3EMENbHBIX

METaJIOB

AnmoMuHUN — Jlabopamopuaa padoma

MEePEXOAHBIN JIEMEHT.
dusznyeckue u
XUMHYECKHE CBOMCTBA
amoMunus. [lonyuenue u

Nel3 O3znaxomnenue c
obpazyamu  NPUPOOHBIX
COeOUHEeHUIL: ANTOMUHUSL

Ilonyuenue  euodpoxcuoa

BBIIIOJTHEHHS OIIBITA, ISJIaTh BEIBOJIBI O
3aKOHOMEPHOCTSIX CBOWCTB METAJIOB B
MepUoIax U rpyImnax;

Hay4aTcsi COCTaBJISATh YPABHEHUSI PEAKLIMIA,
JIEXKAIIUX B OCHOBE MOIYYEHUS] METAILJIOB;
Hay4darcsl peniaTh pacyeTHHIC 3a/1a4H 110
YpaBHEHUSM XUMHUECKUX PEaKIIUM,
MPOTEKAIOIIUX C YYaCTUEM METAIOB U

HUX COCIMHCHUM;

HayJaTcs 00paIarhecs ¢ JabopaToOpHBIM
000pyIOBaHNEM U HarpeBaTeIbHBIMU
MIpUOOpaMHU B COOTBETCTBHH C TIPaBUIIAMH
TEXHUKH 0€30MaCHOCTH, OIMCHIBATh
XUMUYECKUN SKCIIEPUMEHT C MOMOILBIO
SI3pIKA XUMUH, JICJIaTh BEIBOBI 110
pe3yabpTaTaM dKCIEPUMEHTA;

HaydaTcs 00001aTh 3HAHHUS U
MIPENICTaBIISITh UX B BUJE CXEM, TaOIHII,
MIPE3ECHTALUH .

P

[IpuHUMAIOT ¥ COXPAHSIOT YIEOHYIO
3a/1a4y, IJIAHUPYIOT CBOU JEHCTBUS B
COOTBETCTBHUU C MOCTABJICHHOM 3a/jaueil 1
YCIIOBUSIMU €€ pealu3alu ;

OLICHUBAIOT MIPaBUIBLHOCTD BBIIIOJHEHUSA
JICUCTBUS HAa YPOBHE aJIEKBATHOM OIIEHKHU;
OCYIIECTBIISIOT MOMIATOBBIA KOHTPOJIb,
BHOCSIT HEOOXOTUMbIE KOPPEKTHBHI B
JIEHCTBHUE TIOCIIC €r0 3aBEPIICHUS HA OCHOBE
€ro M C YYETOM XapaKTepa CIACITaHHBIX
OIINOOK;

I

BeiaBuraror rurotessl, X 000CHOBBIBAOT,
JTIOKa3bIBAIOT MCIIONB3YIOT TIOMCK
HE00X0IMMON MH(POPMAIINU U3 Pa3ITUIHBIX
WCTOYHHUKOB JIJIST BEITIOTHEHUS yIeOHBIX
3aJIaHNH |

BbIOMpatoT Haubosee 3¢ eKTUBHbIE
CIOCOOBI pelieHus 3a1a4, KOHTPOIHPYIOT U

36

35

30

31,32
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HpI/IMeHeHI/Ie AJITFOMUHUA
CoenuHeHns aJJIOMUHUS
— OKCHUI U I‘I/I,HPOKCI/III,
ux aMm(pOTEPHBINA XapaKTeP

anrOMUHUSA u e2o
83aumooeticmsue c
pacmeopamu  KUcCiom u
wenoyeltl.

9 IIpakTuyeckasi pa6ora | YpoK cHuCTeMaTH3alUU
Ne6 JKéctkocTh BOJIBI U 3HaHUU U YMEHUH.
crocoOb! e€ ycrpanenusi | UnauBuayanbHas

pabora.

10 Kenezo —snement VIII YPOK OTKpBITHS HOBBIX
TPYIIIBI TOOOYHON 3HAHUM.
noarpymnmnsl. ®usnueckue | Pabora B mapax.

U XMMHYECKHE CBOMCTBA
xkene3a. Haxoxnenue B
IPUPOJIE.

11 Coenunenus xemne3a Jlabopamopnaa padoma
+2,+3 uX KadyeCcTBECHHOE Nel4 Oszuaxomnenue c
olpe/ieJICHHE. obpasyamu  npupoOHvIX
I'enetnueckue psaasl Fe +2 | coeounenuii: scenesa
u Fe +3. Kauecmeennvie peaxyuu

Ha uonvl Fe2+ u Fe3+.

12 O6o0011enue, Ypok  0000meHus
CUCTEMaTU3alus U CUCTeMAaTH3allui 3HaHUU
KOPPEKLHS 3HAHUU 110 U YMEHUM.

TeMme «MeTab

13 IIpakTnyeckas padora | Ypok cucremaTusauuu
Ne7 "Pemienune 3HAHUW U YMEHUH.
AKCIIEPUMEHTAIbHBIX WupuBuyanpHas
3ajJ]ay Ha paclio3HaBaHue | pabora.

Y MOJTy4€HUE COEANHEHHI
METaJIOB

14 O00011IeHNEe 3HAHUH 10 Ypok  o0oOmenuss u

TeMe «MeTabh» CUCTeMaTH3allui 3HaHUH
U YMECHUM.
15 KonTtpouabnas padora

Ne2 o teme «MeTamibl»

OIIEHMBAIOT B TIPOIIECCE PE3YIHTAT
JeSITebHOCTH;

BJIaJICIOT OOLIMM IPUEMOM PEILICHHUS 33/1aY ;
CTaBAT U (POPMYIUPYIOT IIETTH | MTPOOIEMBI
YpoxKa;

CTPOSAT peueBOC BHICKA3bIBAHNE B YCTHOU U
MMChMEHHOU (opMe;

MIPOBOSIT CPABHEHNE M KIIACCU(PHUKAIUIO TIO
3aJJaHHBIM KPUTEPHUSIM.

K

APTyMEHTHPYIOT CBOIO TTO3UITHIO U
KOOPJIMHHPYIOT €€ C MO3UINH TapTHEPOB B
COTPYIHHUYECTBE ;

MIPOSIBIISIIOT aKTUBHOCTH BO
B3aMIMOJCHCTBUM JIJISI PEIICHUS
KOMMYHHKATHUBHBIX U MIO3HABATEIBHBIX
3ajad ;

JIOTOBAPUBAIOTCS O COBMECTHOM
JESITENBHOCTH, MIPUXOAAT K 00IIeMy
PEUICHHIO ;

aJIeKBaTHO UCTIOB3YIOT PEUeBhIE CPENICTBA
Uit 3¢ (HEKTUBHOTO PEIICHUS
KOMMYHHKATHBHBIX 33]1ad ;

JIOITYCKAIOT BO3MOXXHOCTh PA3IUYHBIX TOYEK
3peHus], B TOM YHUCIIe HE COBMAIAIONINX C MX
COOCTBEHHOM M OPUEHTHUPYIOTCS Ha
TIO3UIINIO TIApTHEPa B OOIICHUH U
B3aMIMOJICHCTBUY .

JI

OnpenensifoT CBOIO JINYHYO TMTO3UIIHIO,
ajiekBaTHYI0 Au(HepeHIMPOBAHHYIO
CaMOOLIEHKY CBOMX YCIIEXOB B y4eOe ;
y4daTcs UHTEIPUPOBATH ITOTyUYSHHbIC 3HAHUS
B IIPAKTUYECKUX YCIOBUSIX ;

Pa3BUBAIOT OCO3HAHHOE, YBAXKUTEIILHOE U
J00OpoKeNaTeIbHOE OTHOILICHHE K IPYTOMY
YeII0BEKY, €ro MHEHHIO;

Pa3BHBAIOT KOMMYHUKATUBHBIN KOMITOHEHT
B OOIIIEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMU U YUUTEISIMH ;

34

34

IToBTOPUTH
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IIPOSIBJIAIOT OTBETCTBEHHOCTD 32
pe3yNbTaTH ;

IlepBonauan

bHbIE CBe/leHNsi 00 oprannyeckux Bemecrnax (11)

1. [IpeameT oprannyeckon
XUMUH.

YPpOK OTKpBITHST HOBBIX
3HaHUM.

Pabota B mapax.
Jlabopamopnas paboma

Nels H3zeomoenenue
Mooerell MOJeKYIl
Y271e8000P0008

[P

[Ipeamet opranmdeckoit xumun. CTpoeHHE
aToMa yriiepoja. BemecTBa opranudeckue
1 HEOpPTaHWYECKHE, OTHOCUTEIBHOCTD
MOHSTHA «OPTaHUYECKHE BEIIECTBAY.
[IpuunHEl MHOrOOOpA3Usl OPraHUYECKUX
COCIMHEHNN. XMMUYECKOE CTPOCHUE

2. IlpenenbHbie
YIII€BOAOPOIBI

YPOK OTKpBITHST HOBBIX
3HAHMUH.
®ponTanpHas pabora

OpPraHMYECKUX COETUHEHHM.
MornekynspHble U CTPYKTYpHbIE (hOPMYITbI
OpPraHUYEeCKHUX BEIIECTB.

XapakTepucTHKa KJIacca ajTKaHBbl.

3. HenpenenbHbie
YIJIEBOJOPOABI. DTUIICH.

YPOK OTKpBITUS HOBBIX
3HAHMUH.
®ponTanpHas padora

Homenknartypa. MeTaH u 3TaH: CTpOeHUE
MoJIeKyIl. 'opeHne MeTaHa 1 3TaHa.
IIpumeHeHne MeTaHa

[Ipupoanbie HCTOUHUKHU
yTIEBOJ0OPOJIOB

YPOK OTKPBITHS HOBBIX
3HAHUM.
Pabota B mapax.

XapakTepucTrKa Kjlacca ajIKeHbI.
XHUMHYECKOE CTPOCHUE MOJIEKYJIbl ATUIICHA.
JIBoiiHas cBs3b. B3aumopaelcTBre 3THIICHA
¢ BOJIOW. Peakuiuu nonumepusanuu

4, [Toustue 00
OJHOATOMHBIX H
MHOTOaTOMHBIX CITUPTaX.
ITousTue 00 anpaerugax.

KoMOuHMpoBaHHbIiH
YPOK.

Pabota B rpynmax.
Jlabopamopnas paboma
Nel6 Cesouicmsa
enuyepura

stuieHa. [ToJusTUIICH U ero 3HaueHue.
Oo6mas ¢hopmyna ¥ TOMOJIOTUIECKHH Pt
HpGILCJ’ILHBIX OIHOATOMHBIX CHI/IpTOB,
HOMEHKJIaTypa.

DTaHON ¥ MeTaHOJ, UX (pu3noNorny.
CBOICTBa, 3HAaUCHHE. ITHIICHIJIMKOJIb

5.01HOOCHOBHEIE
npeiebHbIE KApOOHOBBIC

YPpOK OTKpBITHSI HOBBIX
3HAHUU.

TJIMIIEpYH, ,uX 3HaueHne. OKucaeHue
CIIUPTOB B JIbJICTHIbI
Kapb6okcunpHast rpynma. O6mas dopmymna.

KUC10ThI .ClI03KHBIE AQHPBI. Pabora B mapax. MypaBbuHas, yKCyCHas KHCJIOTBI, HX
CTpOCHHE CBOICTBa €aKIUL
6.2Kupel. YPOK OTKpBITHS HOBBIX p ’ peaxtt
N 3TepUPHUKALNH.
3HAHUU.
o 6 Kupel kak cioxHble 3PUPHI TIUIEPHHA H
POHTAIIbHAN paboTa XKHUPHBIX KAPOOHOBBIX KUCIIOT.
VraeBopl. Kom6uHnpoBaHHBIH Ilonsitue 06 amuHOKMCHOTax. Peakiun
YPOK. MOJIMKOHJIeHCalluu. benku, ux cTpoeHue u

Pabota B rpynmax.
Jlabopamopnas paboma

OmoJIoTHYECKast POIIb.

[Monsatue o006 yraeBomax. [mroko3a, ee

Ucnonp3yem
CTapbli

y4eOHHK
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Nel7  Bzaumooeiicmsue
2/IIOKO3bL C 2UOPOKCUOOM
Meou2, szaumooeticmaue
Kpaxmana ¢ uooom

9 AMuHOKHCITOTHI. Benku. KomM6unmnpoBaHHsbIii
YPOK.
Pabota B rpynmax.
10 9. Obobmenue cBenienuii 06 | Ypok  0000mIeHusT
OpraHUYECKHUX BEIIECTBAX CUCTEMATU3ALMN 3HAHUU
Y YMEHHIA.
11 10. KonTpoabHnas pa6ora | YpoK KOHTPOJISI 3HAHHH.

Ne 4 o Treme
«OpraHuveckue BEIecTBay

cBoiicTBA W  3HadueHue. Kpaxman wu
LEJUTI0N03a (B CpaBHEHHN), ux
OMoIIOTHYECKAs! POJIb.

P

CraBar yueOHble 3aJadyll Ha OCHOBE
COOTHECEHUS yKe H3BECTHOTO u

YCBOEHHOT'0 U TOTO, YTO €I[€ HEU3BECTHO;
COCTABIISIOT IUIAH U aJITOPUTM JCHCTBUS;
OCYILECTBIISIFOT MOLIArOBbI KOHTPOJIb;
a/ICKBaTHO BOCIIPMHUMAIOT MPEIJIOKECHUS U
OLICHKY YYHTEJISl U OJJHOKJIACCHUKOB,;

BHOCST  HEOOXOAWMBIC  KOPPEKTHBBI B
JeHCTBUE OCIIE €r0 3aBepIIECHHs] Ha OCHOBE
yd4era CIeTaHHbBIX OITHO0K

a

BeiaBuraroT rumoressl, UX 0OOCHOBBIBAIOT,
JI0Ka3bIBAIOT

UCTIONB3YIOT TIOUCK HEoOX0InMOit
WHPOPMALIMK U3 PA3IUYHBIX HCTOYHHKOB
JUTSL BBITIOJTHEHHS YUEOHBIX 3aJaHMIA;
BBIOHPAIOT Hauboee a¢heKkTuBHBIE
CIIOCcOOBI pemIeHus 331a4, KOHTPOJIUPYIOT H
OLCHMBAIOT B  MpoLecce  pe3ynbTar
JeSTeIILHOCTH;

BJIAJICIOT OOIINM NMPUEMOM peIIeHHs 3a/ad ;
CTaBAT ¥ (POPMYJIHPYIOT LETH M MPOOIIEMbI

YpOKa;
K

ApPryMEeHTHPYIOT  CBOIO  TO3UIHMIO U
KOOPJHMHUPYIOT €€ C IO3HULIMU IAPTHEPOB B
COTPYIHHYECTBE;

HPOSIBIISIIOT aKTUBHOCTb BO
B3aUMOJICCTBUU JUISL peuieHus
KOMMYHUKATHBHBIX M  IIO3HABaTEJIbHBIX
3a/1a4;

JIOTOBAPUBAKOTCS 0 COBMECTHOM
NEeSTeNbHOCTH, TPUXOAIT K  olmemy
peLIeHuIO;

aJICKBaTHO HCIIOJB3YIOT PEYEBBIC CPEICTBA
TUTSI s pexTuBHOTO perIeHs

56
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KOMMYHUKATUBHBIX 3a1a4;
AO0IMYCKAarOT BO3MOXKHOCTD PA3JIMYHBIX TOUCK
3pC€HUA, B TOM YUCJIC HC COBIIAAAIOIHNX C UX

COOCTBEHHOW W  OPHEHTHPYIOTCS  Ha
MMO3WIINI0O  TIapTHepa B  OOIIEHUH U
B3alMOJCHCTBHH .

T

DOpMUPYIOT OTBETCTBEHHOE OTHOLICHHE K
[yUEHUIO;

[POSIBIIIIOT ~ YCTOMYMBBI ~ y4yeOHO — —
[I03HABATENbHBII ~ WHTEPEC K  HOBBIM
crtoco0aM pelreHus 3a1ad;

[POSIBIISIOT 00pOKeNaTeTbHOCTb,
0T3bIBUNBOCTh, KAaK [OHUMAaHHE UYYBCTB
NPYTHX JIIOJCH U CONEPEKUBAHUE UM;
(bopMHUpYIOT YMEHUS UCTIONB30BaTh 3HAHUS B
OBITY;

[Pa3BHBAIOT OCO3HAHHOE, YBAXHUTEIBbHOE MU
TOOpoXKenaTeIbHOe OTHOIIEHHE K APYroMy
eTOBEKY, €r0 MHEHHIO;

yJaTcs BECTU AUAJIOT.

O000meHne 3HAHUI 110 XMMHHU 32 KYPC OCHOBHOM MKO0JIbI (7)

[Tepuoanueckuii 3aKOH M
[Iepuoanueckas cucrema
. W. Menneneera B
CBETE TEOPUU CTPOECHUS
aToma

Ypok aKTyaJIn3aluu
3HAaHUN U YMEHUU.
Pa6ora B rpynmnax.

1P
Hayuarcs 0606mate uHpopmanumo 1o
TEME B BUJIE CXEM, BBIOJIHATH TCCTOBBIC

3a7aHus.
P

Knaccudukanus
XUMHUYECKHX PEAKLIUN 10
Pa3IMYHbIM NIPU3HAKAM.

Ypoxk-uccienoBaHue.
I'pynnoBas pabota

[Imanupyror CBOU JEUCTBUSA B
COOTBETCTBUU C ITOCTABJICHHOM 3ajadeit
1 YCIIOBHSIMM €€ peanu3alvi ;

Knaccudukanus
HEOPTaHMYECKUX BEIIECTB

Ypok  o0oOmenuss u
CHCTEMAaTH3aIni 3HAHUHN
U YMEHUM .

Pabota B mapax.

CsoiicTBa
HEOPraHUYECKHUX BEILECTB

VYpok  0000meHus u
CUCTEMATU3allMK 3HAHUU
Y YMEHUM .

pa3nMYalT  crmocod M pe3ynibTar
IEWCTBHUS .

I

Brnageror oOmuM mnpueMoM  pemIeHHs
3a1a4 ;

CTaBAT ®  (QOPMYIHPYIOT TeId |

poOIeMBbI YpoKa.

3am B TeTp

3IIB




PaGota B mapax u
VHTUBHTyaJIEHO.

I'eneTtnyeckue Ypok 0000meHus u

pAIBI METAILIA, CHCTEMATH3AlMH 3HAHUI

HeMeTaa U | ¥ yMeHUH .

MIEPEXOTHOTO METaJlIa PaGora B Trpymmax wu
WHIUBUIYAIBHO.

O060011IeHNEe u | Ypok o0000meHus u

cucCTeEMaTHU3an g 3HAaHUU

CUCTEMaTU3allMd 3HAHHUI
Y YMEHH .
Pabora B mapax.

K

KonTponupytot neiicTBus napTHepa ;

JIOrOBapUBAOTCSA 0 COBMECTHOH | 311 I
JNEATEIBHOCTH N0  PYKOBOJICTBOM

YUYUTENA ;

BJIAJICIOT MOHOJIOTHYECKOM u

JMAJIOTHYECKON (hopMaMH peud .
J

[IposiBnstoT
pe3yibTar .

OTBCTCTBCHHOCTD

3a

3IIB

Hrorosas  KOHTpOJBHAs | YPOK KOHTPOJISI 3HAHUM.
pabora
IIpuMepHoOe TeMaTHYeCKOE IVIAHMPOBaHKe 9 KJi1acca
(2 4 B Hepeutr0, Beero 70, 3 HUX 4 4 — pe3epBHOE BpeMmsi).
Ne Hara XapakTepucTHKa OCHOBHBIX BU/10B Jdomamnee
OcHoBHOE conepxaHue
n/m | mposene Tema ypoka oKa AeATEeJIbHOCTH 00y4aromuxcs (Ha 3ajaHue
HUA yp YPOBHe YueOHBbIX el CTBHIi)

IHoBTOpEeHMe 0 00001IEHUE

cBeJleHMi 1o Kypcey 8 kiacca. Xumuueckue peakuuu (5 )

1 Knaccudukanus bunapHble coeTMHEHMS.
HEOPraHUYECKUX Oxcuzpl cosneoOpasyromiue
BEIIECTB U UX 1 HECO0JIEOOpa3yIoIIHeE.
HOMEHKJIaTypa I'mapokcupl: OCHOBaHMS,

aMm(doTepHbIE, KHUCIIOTHI.
Cpenunue, KUCIbIE,
OCHOBHBIE COJIH.
JleMoHCcTpan UK.
O3HaKOMJIEHHE C

Xapakmepuzoeamsv OKCHIIBI,
TUAPOKCUBI (OCHOBaHMUS, aM(OTEpHBIE
THJIPOKCHUIBI, KHCTIOPOCOACPIKAIIHE
KHCIIOTHI) U COJIU TIO TUTaHY: COCTaB,
crocoObl 00pa30BaHUs HA3BAHUH,
XapaKTepHbIE CBOICTBA U MOJIyUYEHUE.
Knaccugpuyuposams oxcumpl,
TUAPOKCUIBI (OCHOBaHMUS, aM(OTEpHBIE
THJIPOKCHUJIBI, KHCIIOPOJICOACPIKAIIIHE




KOJUJICKIIUAMU METAJIJIOB U
HEMETAJIJIOB.
O3HaKOMJICHHE C
KOJUIEKLIUSAMHU OKCHUJIOB,
KHCJIOT U COJIeH

KHMCJIOTBI) U COJIU TI0 PA3INYHBIM
MIPU3HAKAM.

Ymems noaTBEpxKAATH XapaKTEPUCTUKY
OTJEJIbHBIX MIPEJICTABUTENEN KI1aCCOB
HEOPraHUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOLINX PEAKLUH.

Packpvieams B3auMOCBSI3b MEXY
KJIacCaMHM HEOPraHUYECKHUX COeIMHEHUH,
KaK T'€HETHYECKYIO

Knaccudukanmst
XUMHYECKHUX PeaKui
MO Pa3INYHbIM
OCHOBaHUSIM

0O000111eHHE CBENEHNIT O
XUMHYECKUX PEAKIIUSX.
Knaccudukamms
XUMHYECKHUX PEAKIUH 10
Pa3IMYHBIM OCHOBaHHUSIM:
COCTaBY M YUCITY
pearupyromux 1
00pa3yrommxcs BeIiecTB,
TeroBomy 3G deKry,
HAIPaBIICHUIO, N3MEHEHUIO
CTEIIEHEeW OKUCIICHUS
AIIEMEHTOB, 00Pa3yIOLINX
pearupyroiue BemecTsa,
¢aze, UCTIOTB30BAHUIO
KaTajan3aTopa.

Obvsacuams OHATHS «XUMHUYECKast
PeaKIys», «peakuy COeTUHEHU,
«PEAKIHMH PA3JIOKEHUS», «PEAKLUU
00MEHay, «pEaKIK 3aMEIICHUS,
«peaKIy HelTpaiu3anumny,
«OK30TEPMHUYECKUE PEaKIIUN»,
«OHIOTEPMHUECKUE PEAKIII»,
«00paTUMbIC pEaKINN», KHEOOpaTHUMbIC
pEaKLUN», «OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIC PEAKIIUNY,
«TOMOTEHHBIE PEAKIHN», «TeTePOTreHHbIE
peaKIum», «KaTaTUTHYECKUE PEAKIIHN»,
«HEKaTaIMTUYECKUE peaKiumy,
«TeTI0BOM 3PPEKT XUMHUECKON
peaKkuum».

Knaccugpuyuposams xumnyeckue
pPEaKIMU 1O PA3TUYHBIM OCHOBAHUSM.

Onpedensimb OKUCIUTENH U
BOCCTAHOBUTEIIb, MPOLIECCHI OKMCIICHUS U
BOCCTaHOBJICHUSI.

Habnwoams 1 onucviéams peakiuu
MEX/1y BEIIeCTBAMHU C TIOMOIIIbIO
pyccKoro (poHOTO) s3bIKa U A3bIKA
XUMHA




4-5 ITonsaTue o ckopoctu | [loHaTue o ckopocTu ObvscHsAmMb, 9TO TaKOE «CKOPOCTh

XUMHYECKON PEAKIMU. | XUMUUECKON peaKiluu. XUMHYECKON PEAKIIUN).

Karanus ®daxTophl, BAUSIOLINE HA Apaymenmuposams BbIOOp €IUHUIL
CKOPOCTh XUMHUYECKUX uzmepenus Vp.
peakuuii: mpupoaa Yemanaenuseams npuarHHO-
pearupyromux BelecTB, UX | CIeICTBEHHBIC CBA3H BIHUSHUS
KOHLIEHTpaIus, pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
TeMIeparypa, miolaab XUMHUYECKHUX PEaKIIUM.
COIIPUKOCHOBEHUS, Halnuue | Habarooams U onucbiéams peakun
karanu3aropa. Katanus. MEX]1y BEIIeCTBAMU C IIOMOIIBIO
JleMoHCcTpaIUK. PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
3aBHUCHUMOCTH CKOPOCTH XUMHH
XUMHYECKON PEAKLUH OT 1Ipo6ooums ONBITHL, TOATBEPKIAIOLINE
MPUPOJIBI PEarupyOIINuX 3aBHUCHMOCTbH CKOPOCTH XUMHYECKOMH
BELIECTB. 3aBUCUMOCTh PEaKIyu OT Pa3InYHBIX (PaKTOPOB
CKOPOCTH XUMHUYECKOM
peakuuy OT KOHIIEHTpalu!
pearupyromux BemecTs.
3aBHUCHUMOCTbH CKOPOCTH
XAMHYECKON PeaKkuu OT
IUIOLIA/IA COTIPUKOCHOBEHMUS
pearupyroumx BemecTB
(«KUTIALUHT CITO»).
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEaKIIMK OT
TEMIEPATyphl pearu-
PYIOIUX BEILECTB.

Xumnueckue peakunu B pacrsopax (10 u)
6 Onextponutuyeckass | [Tonstue o6 Xapaxmepuzoeams NOHSTHS

JUCCOLIMAIUS AIIEKTPOJINTUYECKON «OIEKTPOIUTUYECKAS AUCCOLUALIS,

JUCCOLIMALINY. «QIEKTPOJIUTHI», KHEITEKTPOIUTHIY.

DJIEKTPOJIUTHI U
HEIJIEKTPOJIUTHI. MexaHu3m
IYICCOIIMAIINNA

Yemanasnueamo IPUYIUHHO-
CJICACTBCHHBLIC CBA3U MCIKAY HpHpO,[[OfI
OJICKTPOJIMTA U CTCIICHBIO €TI0




SJICKTPOJIUTOB C PA3JIMYHBIM
XapakTepoMm cBs3u. CTeneHb
ANEKTPOIUTUYECKOMN
nucconuanuu. CUbHbBIE U
ci1a0ble IEKTPOJIUTHI.
JdemMoHCTpauMu.
HcnbiTanue BCIICCTB U UX
pacTBOpOB Ha

JUuccolnuanuu.

Yemanasnusamo IIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY TUIIOM
XHMHYESCKOM CBSI3U B QJICKTPOJINTC U
MEXaHU3MOM €10 AuCCoOIalmu.

AIIEKTPOIPOBOJIHOCTD
7 OcHoBHbIE OcHoBHbIE NOJIOKEHUs | Xapakmepuzoeams TIOHATUS «CTEIIEHb
MOJIOKEHUST ~ TEOPHUH | TEOPUU FJIEKTPOJUTUUECKOHN | TUCCOLUALIUNY, «CUJIbHBIE
AIIEKTPOJINTUYECKON JUCCOLIMALIUY. ANEKTPOJIUTBIY, «CIA0ble AJIEKTPOJIUTHD,
muccouunanuu (TOJ]) | Knaccudukamuss HOHOB U | «KKAaTUOHBD»Y,  «AHHOHBD),  «KHCIOTBD»,
nx cBoiictBa. Kwucnotel, | «ocHOBaHHA», «conm». Cocmasnsime
OCHOBaHUSI W COJIM Kak | ypaBHEHHUS 3JIEKTPOJIUTUYECKON
BIIEKTPOJIUTHL. UX | guccoumanuu  KHUCIOT, OCHOBAaHHM H
KJaccupuKanus u | conei.
JUCCOLMALINS. Hnniocmpuposamuw npuMepamu
JleMOHCTpanum. OCHOBHBIE MIOJIO’KEHHUS TEOpun
3aBUCUMOCTh 3JEKTPOJIUTUYECKON JUCCOLMALINH.
AIIEKTPONPOBOHOCTH Paznuyams KOMIIOHEHTHI JOKAa3aTENIbCTB
YKCYCHOM  KHMCJIOTBI  OT | (T€3UCOB,  apryMeHTOB U  (opmbl
KOHIIEHTpauuu. JIBH)KeHHUe | 10Ka3aTeIbCTBa)
OKpallleHHbIX  HWOHOB B
AIIEKTPUYECKOM IIOJIE.
8—9 XuMuyeckue O6mue Xumuueckue | Xapakmepuzoeams 001IME XUMHUYECKUE
CBOICTBA KHCIIOT B CBOICTBa KHCJIOT: | CBOMCTBA KHCJIOT C NO3ULUI TEOpHUH
CBETE TEOPHUH U3MEHEHHE OKPACKH | 3JIEKTPOJIUTHYECKON AUCCOIHAIINH.
IIEKTPOJINTUYECKON WHIUKATOPOB, Cocmasnsims MONEKYISAPHBIE, MOJIHBIE U
JUCCOLIMAIIUU B3alMOJIeIiCTBHE COKpalI€HHbIE  HOHHbBIE  YpaBHEHHs
MeTaJulaMH, OKCHJIaMU peakuuii ¢ y4acTueM KUCJIOT.
Apeymenmuposamo BO3MO>XHOCTh

cosiMU. MonekysipHble
HMOHHBIE (monHbIE
COKpAIlIEHHBIE) ypaBHEHMS

C
u
TUAPOKCHAAMH METAJIJIOB U
n
n

MPOTEKAHHS PEAKIMI ¢ YIaCTHEM KUCIIOT
Ha OCHOBe mpaBwia beproie u  psga
AKTUBHOCTH METAJUIOB.




peakuui. Xumnueckuit | IIpo6ooums ONBITHI, TOATBEPKAAIOLIHIE
CMBICTT COKpalI€HHBIX | XMMHYECKUE CBOMCTBA KHUCIIOT, C
YpPaBHEHUU. VYcaoBust | cOONIOICHUEM TIPABHIT TEXHUKH
IIPOTEKAHUS peakuuii | 6e30MacHOCTH.
MEXIy 3JeKTpoluTamu 10 | Habarooams v onuceiéams peakiiiu ¢
KOHIA. PAx  aKTHBHOCTHM | y4aCTHEM KHUCIIOT C TOMOIIBIO PYCCKOTO
METaJUIOB. (pomHOrO) sI3bIKA U A3bIKA XUMUU
10 XuMuyeckue OO6mue xumuueckue | Cocmagnsams MOJEKYJISpHbIE, TIOJIHBIE U
CBOICTBA OCHOBAHMM | CBOMCTBA LICJIOYEH: | COKPAIlEHHbIE  HMOHHBIE  ypaBHEHUSA
B CBETE TEOPUU B3aUMOJICHCTBUE C | peakuuii ¢ yqacTUeEM OCHOBAHMIA.
INEKTPOIIUTUYECKON KHCIIOTaMH, OKCHJIaMU | Apaymenmuposamo BO3MO>KHOCTb
JUCCOLMALIUU HEMETAJIJIOB, COJISIMU. | IPOTEKAaHUA  peakuuid €  ydyacTUEM
O6uue XMMHMYECKHE | OCHOBAHMM  Ha  OCHOBE  IIpaBWJIa
cBoiicTBa HepacTBOpUMBIX | beprome.
OCHOBaHUM: IIpo6ooumsb ONBITHI, NOATBEPIKJIAIOIINE
B3aMMOJICHCTBHE C | XUMHYECKHE CBOMCTBA OCHOBAHHWH, C
KHUCJIOTaMM,  Pa3JIOKEHHUe | COOI0ACHUEM IIpaBUII TEXHUKHU
IIPU HarpEeBaHUU. 0€30MacCHOCTH
Habniooams w onucviéams peakvu C
y4acTHUEM KHCIIOT C MOMOIIBI0 PYCCKOTO
(poztHOTO) SI3bIKA U SI3bIKA XUMUHU
11 XuMU4YeCcKue OO0mme XuMHIECKHe Xapaxkmepuzosams 0o0IIME XUMHUYECKUE

CBOMCTBA cOJIeH B
CBETE TEOPHUU
ANEKTPOIUTUYECKON
JIMCCOIAITH

CBOWCTBA CPEHUX COJIEH:
B3aNMMOJICHCTBHE C
KHCJIOTaMU, IIEI0YaMHu,
COJISIMHM 1 METaJlJIaMH.
BzaumojeiicTBrEe KUCIBIX
CcoJIEH CO MIEeI0YaMU.

CBOMCTBA COJIEd C TO3HULHUNA TEOpUH
JNEKTPONIUTUYECKON TUCCOLUAIUH.
Cocmasnsims MONEKYISAPHBIE, MOJIHBIE U

COKpalIEHHbIE  HOHHBIE  YpaBHEHMS
peakuuii ¢ y4acTueM cojeil.
Apaymenmuposamu BO3MO>XHOCTh

MPOTEKAHUS PEAKLHUA C y4yacTUEM CoJier
Ha OCHOBe npasuia beproie.
1Iposooumsb OMBITHL, TOATBEPKIAIOIIHE

XHMHYSCKHE  CBOMCTBA  COJIEH, c
COOJIIOICHHEM MpaBUII TEXHHKH
0€30IacCHOCTH.

Habniwooams M onucviéams peakiyu ¢




Y4aCTHUEM COJIEW C MOMOIIBI0 PYCCKOrO
(pomHOTO) SI3bIKA U SI3BIKA XUMHUH

12 [Tonsitre o ruaponuse | ['uaponus, kak oOMeHHOe | Yemawnaeniueames 3aBUCUMOCTH MEXKIY

conei B3aMMOJICHCTBHE COJIEl C | COCTaBOM COJH U XapaKTepOM I'MIPOIU3a
Bojoii. ['maponus  conu | Ananusuposams Cpery pacTBopa COJU C
CHWJIIBHOTO  OCHOBaHUS ¥ | IOMOIIbIO MHIUKATOPOB
cnaboit kucnotel. 'maponus | Ilpoenosuposams TUIT TUAPOIU3A COIU
coJiu c1aboro OCHOBaHUS M | HA OCHOBE aHAJIN3a €ro (GopMyJIbl
cuiibHOM KkucnoThl. [Ikama
pH.

JdemMoHcTpanuu.

Onpenenenne  xapakrepa
Cpebl B paCTBOPaX COJICH.

13 [TpakTnueckas padora | CBoiicTBa KHCIIOT, | YmMems oOpamarbes ¢ J1a00OpaTOpHBIM
l. Pemenue | ocHOBaHMM, OKCHIOB U | 00OpYyJOBaHMEM U  HarpeBaTeIbHBIMU
JKCIIEPUMEHTANIBHBIX | COJIell B~ CBeTe Teopuu | mpubopamu B COOTBETCTBUU c
3a1a4y o TEME | AJIEKTPOJINTUUECKON NpaBUIAMU TEXHUKHU 0€3011acCHOCTH.
«ONeKTpoNuTHYeCcKas: | IUCCOLMALNN u | Habntooams CBOWMCTBA JIIEKTPOIUTOB U
JICCOLIAAIUS» OKHUCJIUTEIBHO- MPOUCXO/ISIINX C HUMU SIBJICHUH.

BOCCTAHOBUTEJIbHBIX Habniooams w onucvieams peakivu C
peaxiuii. y4acTHUEM JJIEKTPOJIUTOB C IOMOIIbIO
€CTECTBEHHOT'0 (PYCCKOTO WIJIM POAHOTO)
SI3bIKA U SI3bIKA XUMHH.
Dopmynuposamsp BBIBOJIBI 1o
pe3ysbTaTamMm IIPOBEJICHHOTO
JKCIIEPUMEHTA
14 O0600611eHre U crucTeMaTu3allys 3HaHUH 10 TeMe «XMMUYECKUe peakliuy B pacTBOpax
AJIIEKTPOIUTOBY
15 KontponbHas pabora 1 mo Teme « XMMHUECKHE PEAKIIUU B PACTBOPAX DJICKTPOITUTOBY
HemeTanibl M UX coequHeHus (25 v)
16 OGmmas CtpoeHue aToMOB ObvscHAmMb, 9TO TAKOE HEMETAILIHI.
XapaKTepUCTUKA HEMETAJUIOB U UX Cpasnusamuo AJJIOTPOIIHBIE
HEMETAJIJIOB MOJIO’KEHUE B BUJIOM3MEHEHHS KUCJIOPOAa.

Ilepunonnueckon cucreMe.
Psan
JIEKTPOOTPHILIATEIILHOCTH.

Packpvieams Tpu4MHbI ATUIOTPOIINH.
Xapaxmepuzoeambo XUMUYECKHE
JIEMEHThI-HEMETAIIBI " IPOCTHIE




Kpucrannnueckue peméTku
HEMETAJIJIOB — IMPOCTHIX
BEILECTB. AJUIOTpOMNHS U €€
npuurHbL. OU3NYecKue
CBOICTBa HEMETAJLIIOB.
OO01e XuMruYecKue
CBOICTBa HEMETAJIIOB:
OKHUCJIUTEIbHBIE U
BOCCTAaHOBUTEJbHBIE.
JdemoHcTpanmu.
Komneknus HEMETAJUIOB.
Mognenu KpUCTATUTMUECKUX
peLEToK HEMETAJIOB!
ATOMHBIE M MOJIEKYJISIPHBIC.
O30HaTOp U MPUHIUIBI €TO0
paboTHI. I'openue
HEMETaUIOB —  TPOCTHIX
BEIIECTB: cepbl, Qocdopa,
JIPEBECHOT'O YTIISL.

BEIIECTBA-HEMETAJLIbI: CTpOEHUE,
(dbu3myecKkue W XUMHUYECKHE CBOMCTBA
HEMETAJLJIOB.

ObwscHAmMb 3aBUCHMOCTD OKHCITUTEIBHO-
BOCCTAaHOBUTEIIBHBIX ~ CBOWCTB  (WJH
npeockazvléams CBOWCTBA) JJIEMEHTOB-
HEMCTANIOB OT UX IIOJIOKCHHUSA B
[lepuonuueckoit cucTeMe XUMHYECKUX
anemeHToB /1. 1. Meneneena.

Yemanasnusamn MMPpUYIUHHO-
CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM
aToMa, XHUMHYECKOMU CBA3bIO, THUIIOM

KPUCTAJUIMYECKON PEIIETKH HEMETAJIOB
U WX COCAMHEHUH, uX (HUZUICCKUMHU
CBOMCTBaMH.

[Hoxazvieams OTHOCUTEIBHOCTh ITOHSATHH
«METaJI» U «HEMETAJIII»
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Oomuras
XapaKTEepUCTHKA
snemeHToB VIIA
TPYIIIBI — TaJIOT€HOB

lanorensl, cTpoeHHEe HX
aTOMOB u MOJIEKYI.
du3ndecKkue U XUMHYCCKHUE
CBOMCTBa raJoOr¢HOB.
3aKOHOMEPHOCTH

U3MEHEHUS CBOMWCTB

rajlor€eHOB B 3aBHCHUMOCTH
OT HX T[OJIOXKEHUs B
Ilepnonuueckoir  cucreMe.
Haxoxxnenue rajgoreHos B
IPUPOJIE U HUX IOJyYEHHUE.
3HaueHWEe W IPUMEHEHHE
raJIOT€HOB.

Jemonctpanuu. OO6pa3ibl
TaJIOTEHOB —  IPOCTBIX
BemecTB. B3ammoneiicTBue
TaJIOTEHOB C MeETaJlIaMU.

Xapaxkmepuzosamuo CTPOEHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA,
MOJIy4YEHUE U IIPUMEHEHUE TajJOreHOB B

IUIaHE o01ero, 0COOEHHOT0 u
€IMHUYHOTO.

Yemanasnuseamo MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM
aToMma, XI/IMI/ILIGCKOI\/’I CBA3bIO, THUIIOM

KPUCTAJUIMYECKOW PEIIETKA TaAJOrEHOB,
Hux (1)I/I3I/I'-IGCKI/IMI/I %1 XUMHUYCCKUMHU
CBOMCTBaMU




Britecuenue xiopa 6pomMom
WIA MOJa U3 PACTBOPOB HX
coJIeu

18 Coenunenus ["anorenoBo10pO/IBI u | Xapakmepuzosams cocTaB, (u3HUECKUe
raJIoreHOB COOTBETCTBYIOILIHE UM | 1 XUMHUYECKHE CBOWMCTBA, MOJyYCHHE U
KHUCIIOTBI: IUIABUKOBAsl, | IPUMEHEHUE COEAMHEHUN TaJOreHOB C
coJIsiHas, KCIIOJB30BAHUEM PYCCKOTO  (POIHOTO)
OpoMOBOAOPOIHAS, SI3bIKA U A3BIKA XUMHH.
MOJI0BOJIOPO/IHAS. Ha3zvieams coequHEHMs] TaJOr€HOB IO
["anoreHuab. bopmyiie u cocmagnams GOPMYIBI 11O UX
KauecTBeHHbIE peaklMM Ha | HA3BAHUIO
rajloreHu-UOHBIL. Ycemanasnuseame MPUYUHHO-
[IpumeHeHne COEAMHEHM | CIIEICTBEHHBIE CBSI3U MEXIY
rajJloreHoB u UX | XUMUYECKOM CBSI3bIO, TUTIOM
Ouonoruyeckas poJb. KPUCTAJUIMYECKOW PEIIETKH COCIMHEHHUU
JeMoHcTpanusi. rajJioreHoB,  HUX  (U3HYECKUMH U
Konnexuus MPUPOIHBIX | XUMUYCCKHUMH CBOHCTBAMHU.
COCTMHEHHH XJI0pa. Ilposooums, nabrooams U onucvieams
XUMHUYCCKHHA AKCIIEPUMEHT 1o
pacno3HaBaHUIO  TaJOTE€HUA-UOHOB  C
coOIroIeHNEM MIpaBHII TEXHUKHU
0€30MaCHOCTH.
Buvinonnams pacdeTbl MO XUMHYECKUM
dbopMylnaM ¥ ypaBHEHHSIM pEakiui,
MPOTEKAIOIINUX C yYacCTHEM COEIMHEHUMN
raJjOr€HOB
19 [TpakTnueckas padorta | ConsiHas KHCJIOTa — | Ymemv oOpamatbcs ¢ 1a00paTOpHBIM
2. «I3yueHue CBOMCTB | CHIIbHBIN JNEKTPONUT. | O0OPYIOBaHUEM U  HarpeBaTelbHBIMH
COJISTHOM KHCIIOTBI» Tunuunele peakuuu | mpudopaMu B COOTBETCTBUU c

KHCJIOT: B3aUMOJACHCTBHE C
METaljlaMd, OCHOBHBIMH H

aM(pOTEpHBIMU  OKCHJIaMH,
OCHOBAHHSIMHA u
amM(pOTepHBIMU

THJIPOKCUIAMH, COJIIMH.

KauecrBennas pCaKknusg Ha

MpaBWJIaMU TEXHUKH 0€30MacHOCTH.
Habniooams cBOICTBa 3JIEKTPOJIUTOB U
MIPOUCXOJISIINX C HUMH SIBIICHUH.
Habnwoamv w onucvleams peakuuu C
Y4aCTHEM JJIEKTPOJIHMTOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO)
SI3BIKA U S3BIKA XMMHUH.




XJIOPU-HOH. Dopmynuposamsn BBIBO/IbI 1o
pe3ynbraTtam MIPOBEJICHHOTO
JKCIIEPUMEHTA
20 OO6mas OO0m1as XxapakKTepUCTUKa Jlasamo o011y XapaKTEPUCTHKY
XapaKTEePUCTUKA aneMeHToB VI A —rpynmbsl. | aToMaM,  IPOCTBIM  BEIIECTBAM U
anemeHToB VI A - Cepa B nnpupoje u eé COETUHEHUSIM XaJIbKOTE€HOB B
xaspkoreHos. Cepa [0JyuyeHUE. AJUIOTPOIIHBIE | 3aBUCUMOCTH  OT HMX IIOJIO)KEHHUS B
Mou(UKAIIIH CePBl U UX [lepuoanueckoii cucreme.
CBOMCTBAa. XUMUYECKUE Xapaxmepuzosamyo CTPOCHHE,
CBOICTBa cephl U e aloTponusi, pU3NUecKrue U XUMUYECKUE
MIPUMEHEHUE. CBOMCTBa, IIOJyY€HUE U INPUMEHEHUE
JdeMoHcTpanmnm. CEepHL.
BsaumopaeiictBue cepsl ¢ Yemanaenuseamo IIPUYUHHO-
MeTaiamu. ['opeHue cepbl | CIeCTBEHHBIE CBS3U MEXIY CTPOCHHEM
B KHCJIOPOJIE aToMa, XHUMHUYECKOW CBSI3bI0, THUIIOM
KPUCTALNIMYECKON PEIIETKH Cephl, €€
(buznuecKuMu " XUMHAYECKUMHU
CBOWCTBaMH.
Buinoanames pacy€rsl M0 XUMHYECKUM
dbopMylnaM ¥ ypaBHEHHSIM pEakiui,
MIPOTEKAIOIINX C YYaCTUEM CEPBI.
Ilposooumys, nabnooams M onucvleamo
XUMUYECKUM SKCTIEPUMEHT IO TOPEHUIO
Cepbl Ha BO3AYXE M B KHCIOPOAE C
coOIroIeHNEM MIpaBuII TEXHUKHU
0€301acHOCTH
21 CepoBoaopoa u CepoBogopon: cTpoeHue | Xapakxmepuzoeams COCTaB, (HU3UIECKUE

CyIb(UIBI

MOJIEKYJbl, (U3NYECKHEe WU
XUMHUYECKHE, TMOJIy4eHHE U
3HaueHue. CepoBogOpoaHas
kucnora. Cynbpuuabl U HX
3HavyeHue. JIroMuHOpOPHI.
JdemoncTpauus.
Konnexuust cyabpuIHbIX
pya. KauectBeHHas peakuus
Ha CyJIb(UA-HOH

U XUMHUYECKHE CBOWCTBA, MOJNyYeHUE U
IIPUMEHEHHE  COCAVHEHUN  Ccepbl B
CTETIeHH OKUCJICHUS -2 c
WCTIONB30BAHUEM PYCCKOTO  (POIHOTO)
SI3BIKA U S3BIKA XUMHUH.

Hasvieams cCOENMHEHHS CEPBl B CTETICHU
OKucieHus —2 1o  dopmyre
cocmasnsims GOPMYIIBI TTO UX HAa3BAHUIO.
Cocmaesnsims MOJEKYISIPHbIE U HOHHBIC




YpaBHEHUSI PEAKIUN, XapaKTepU3YIOIIHE
XMMHYECKHUE CBOMCTBA COCAMHEHUI Cepbl
B CTEIIEHU OKHUCICHHUS —2.

Onucvleams ~ TPOLIECCHl  OKUCIICHUSA-
BOCCTaHOBJICHHS, onpeoensimo
OKHCJIWTENhL W  BOCCTAHOBHUTEIb MU
cocmaensims INEKTPOHHBIA OamaHc B
peakmusaX ¢ y4acTHEM CEpbl B CTCIICHH
OKHCJIEHHS —2.

Yemanasnusamo MMPpUYIUHHO-
CICACTBCHHBIC CBsA3HU MCKOY
XUMHUYECKOU CBA3bIO, THIIOM

KPUCTAJUIMYECKOW PEIIETKN COCIMHEHUU
cepbl, UX (PU3MUECKUMH U XUMUYECKHUMHU
CBOMCTBAMH
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Kucnopoaubie
COCTMHEHUS CEPBI

Oxkcun cepoi(I1V), cepuucras
KHCIIOTA, CYIb(HTEHI.
KauectBennass peakuusi Ha
CyIb(HUT-HOH.

Oxkcun cepoi(VI), cepras
KHCII0Ta, CYIb(aThl.
Kpucrannoruapatsl.
KauecTBennas peakuus Ha
Cynb(aT-uoH.
JdemoHcTpaumu.
Ob6ecrBeunBaHue
OKpAILIEHHBIX TKaHEU U
I[BETOB CEPHUCTHIM Ta30M.
B3anmoneiictere
KOHI[EHTPHUPOBAHHOMN
CEpPHOM KHUCJIOTBI C MEJIBIO.
OO0yrnuBaHue
OpPraHUYECKHUX BEIECTB
KOHI[EHTPHUPOBAHHOMN
CEpPHOM KUCIOTOM.

3anucvieams GOpMYIBl OKCUIOB CEPHI,
Ha3vleamv MX, ONUCHIGAMb CBOICTBA Ha
OCHOBE 3HaHUI O KHUCIOTHBIX OKCHAX.
Xapakmepuzoeéams coctaB, (pusmueckue
U XMUMHUYECKHE  CBOHCTBAa  CEepHOMU
KHCJIOTBI KaK AJIEKTPOJIATA c
UCIIOJIb30BAaHUEM PYCCKOTO  (POIHOIO)
SI3BIKA W SI3BIKA XFMHH.

Cocmasnsims MOJEKYISpHbIE U HOHHBIC
YpaBHEHHS PEAKINH, XapaKTepU3YIOIINX
XUMHYECKHE CBOICTBA CEPHOM KHCIOTHI.
Pacnosznasams cynbhaT-noHbI.
Xapaxmepuzoeamv CBOHCTBa
KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI
KaK OKHUCIUTENs C HCIOJIb30BaHUEM
pycckoro (poaHOTO) sI3bIKa U s3BIKA
XUMUH.

Cocmaensams ypaBHEHUS] OKUCIUTEILHO-
BOCCTAHOBUTEIIBHBIX PEAKIMHA METOJIOM
3JIEKTPOHHOTO OajaHca.

Boinoansams pacu€Thl MO0 XUMHUYECKUM




dbopmynaM ¥ ypaBHEHHMSM pEaKIHil,

MPOTEKAIOMIUX C  YYacTHEM CEpHOM
KHCIIOTHI.
Habniooams n onucvliéams XUMUYECKHMA
HKCHEPUMEHT
23 [IpakTuueckas padora | CepHasi KUCIIOTa — CUJIBHBIN | Ymems oOpamarbcs C J1abOpaTOpPHBIM
3. «3yueHue CBOMCTB | 3JEKTPOJIMT. CpoiicTBa | 000pyIOBaHHEM U  HarpeBaTeIbHBIMU
CEpHOM KUCIOTHI» pa30aBICHHOM CepHOU | mpubopamu B COOTBETCTBUU c
KHACJIOTHl, KaK TUIUYHOW | MpaBHJIAMH TEXHUKU O€30MaCHOCTH.
KHUCJIOTBI: B3auMojeicTBHe | Habirooams CBOWCTBA DIIEKTPOIHMTOB M
C METaJUIaMHU, OCHOBHBIMH U | IPOUCXOSIINX C HUMU SBJICHHH.
amdoTrepHpIMH  OKcHUIaMH, | Habarwdams W onucvléams PEakuH C
OCHOBAHHSIMHU U | y9aCTHEM DIIEKTPOJIUTOB C MOMOIIBIO
amM(pOTEPHbIMU €CTECTBEHHOTO (PYCCKOTO WIJIM POIHOTO)
THIIPOKCUIAMH, COJISIMH. | SI3BIKA U SI3bIKA XUMHH.
KavectBennass peakuusi Ha | Qopmyauposamnb BBIBOJIbI o
Cynb(ar-uoH. pe3yabTatam IPOBEICHHOTO
IKCIECPUMEHTA
24 O6mas O6mas XapakTepucTuka | Jasamo o0uryro XapaKTEPUCTUKY
XapaKTepUCTHKA sleMeHTOB VA  Tpynmbl. | aTOMaM,  MPOCTBIM  BEIIECTBaM |
XUMHYECKHIX A30T, CTpOEGHHE aroMa | | COeIWHEHHSIM ITHUKTOT€HOB B

3JEMEHTOB VA
rpynmsl. A30T

MOJEKyIbl. DPusndyeckue u
XUMHUYECKHE CBOMCTBA |
MpUMEHEHUE a30Ta. A30T B
npuponae u ero
Ouonoruyeckas poib.
JleMoHCTpaL U,
Huarpamma «Cocras
BO3yXa».
BuneodparmeHnTs! u
cnaiiapl «[ITuapu 6azapb»

3aBUCHMOCTH OT UX TIOJOXEHHUS B
[Iepnonnueckoii cucreme.
Xapaxmepuzosambs CTpOEHHUE,
¢usnveckne W XHUMHYECKHE CBOMCTBA,
NOJy4YeHHe M TpUMEHEHHe a30oTa ¢
WCTIOIB30BAHUEM PYCCKOTO  (POIHOTO)
SI3BIKA U SI3BIKA XUMHUH.

Hasvieamy ~ cOeNWHEHWs]  a30Ta IO
bopmyIie u cocmagnams GOPMYIBI IO UX
Ha3BaHUIO.

Yemanaenueamo MPUYHUHHO-
CIIEZICTBEHHBIE CBSI3M MEXIy CTPOCHHEM
aToMa M MOJIEKYJIbI, BUJJOM XMUMHUYECKOMI
CBSI3H, THUTIOM KPHUCTAUTHIECKOM
pemIéTKH a30Ta M ero (U3NYeCKUMH U




XUMHUYECKHUMH CBOMCTBAMH.

Boinonnsms pacyéThl MO XUMHYECKUM
dbopMyllaM W YpaBHCHHSIM PEaKIui,
MPOTEKAIOIIUX C y4aCTHEM a30Ta
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Ammuak. Conu
aMMOHUS

AMMHaK, CTpOEHHUE
MOJIEKYJBl ¥  (PU3NYECKUE
CBOMCTBA. AMMuauHas

BOJIa, HALIATBIPHBIA CIHPT,
ruapar aMMmuaka. JloHopHO-

AKICTITOPHBIH MeXaHH3M
00pa3zoBaHUs KaTHOHA
aMMOHHSL.
BoccranoBuTenbpHbIE

CBOMCTBA aMMHMAKa.
Comn aMMOHMS M HX
npuMeHeHnne. KauecrBenHas

peaxkuus Ha KAaTHOH
aMMOHUS.
JleMoHCcTpAaNUK.

[Tonyuenue, cobupanue u
pacrio3HaBaHME aMMHAKa.
Pasnoxxenue 6uxpomara
aMMOHHUS.

Xapaxmepuszoeams  CcOCTaB, CTPOEHUE
MOJIEKYJIbI, (DU3MYECKHEe U XUMHUYECKHE
CBOMCTBA, IIOJIy4YEHUE U IPUMEHEHHE
aMMHaKa C HCIHOJB30BaHHUEM PYCCKOTO
(pomHOTO) SI3BIKA U SI3bIKA XMMHH.
Ha3zvieams conmu ammoHus o ¢popmynam
U cocmasensimb  QOPMYNBl MO WX
HA3BAHUSIM.

3anucvleams MONEKYJISPHbIE U HWOHHbBIE
YpaBHEHHS pEaKIUi, XapaKTepPH3yIOIIHe
XMMHUYECKHE CBOMCTBA aMMMaKa U COJIeH
aMMOHWSL.

Cocmaensams ypaBHEHUs] OKUCIUTEIBHO-

BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ C
ydyacTHEM  aMMHaka C  IOMOIIbIO
3JIEKTPOHHOTO OajaHca.

Yemanaenueamo MPUYUHHO-

CIIC/ICTBEHHBIC CBSI3U MEKIY BHIAMHU
XUMHAYECKHX CBsI3eH, TUTTIAMHA
KPUCTAUTHYECKAX PEMIETOK aMMHaka |
cojieii aMMOHHS M WX (DU3HYCCKHUMH H
XUMHYECKHMH CBOMCTBAMH.

Ilposooumys, nabarooams M onuUcvLIBAMb
XUMHAYCCKHIMA HKCIEPUMEHT o
pacro3HaBaHUIO HMOHOB aMMOHHUSI  C




coOJIroIeHUEeM TEXHHKH
0C30ITacHOCTH.

Buinoanams pacy€rel MO XUMHYECKUM
dbopmynaM W ypaBHEHHUSIM PEaKIIHi,

MPOTCKAOIUX C YHaCTUCM aMMUAKa

MIpaBUII

26 [IpakTuueckas padora | [lomydenue, cooupanue u Ionyuams, cobupams WU pacno3nasame
4. «Ilomyuenue pacrio3HaBaHME aMMHAKA. ammuak Obpawambscs ¢ 1a00paTOPHBIM
aMMuaka u u3yueHue | M3yueHue pacTBOpUMOCTH | OOOpYJOBaHHMEM U  HarpeBaTeIbHbIMU
€ro CBOMCTB» aMMHaKa B BOJIE U npubopamu B COOTBETCTBUHU c

XapaKTepUCTUKA OCHOBHBIX | MIpaBHJIaMU TEXHUKH 0€30MacHOCTH.
CBOICTB rujipata aMmmuaka. | Habarodame W onucviéams XAMAYECKUN
KauecTBeHHas peakiius Ha | KCIIEPUMEHT C TOMOIIBIO  PYCCKOTO
KaTHOH aMMOHHSI (pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.
Dopmynuposameo BBIBOJIbI o
pe3yabTatam IPOBEICHHOTO
JKCIIEPUMEHTA.
Compyonuuyames B TIpoOIECCE Y4EOHOTO
B3aMMOJICHCTBHS MpU paboTe B IPyMIax
27-28 Kucnoponconepxxamm | Oxcuapl a30Ta: Xapaxkmepuzoeams coCTaB, (pusnueckue

€ COCIMHCHHA a30Ta

HEeCOoJIe00pa3yroIIue u
KHCIJIOTHBIE.

A30THCTast KUCTIOTA U
HUTPUTHL.

A3oTHas KACI0TAa, €€
MOJIyYeHHUE U CBOMCTBA.
Hurpatsl.

JleMoHCcTpal UK.
B3anmoneiictere
KOHILIEHTPUPOBAHHOM
A30THOM KUCIIOTHI C MEABIO.
I'openue u€pHoro nopoxa.
Pasnoxenne HuTpaTa Kanus
Y TOPEHUE APEBECHOTO
YrOJIbKa B HEM.

U XUMUYECKUE CBOMCTBA, MOJYYEHHE W
pUMEHEHNE OKCHJIOB azoTa c
WCTIOIB30BAHUEM PYCCKOTO  (POIHOTO)
SI3BIKA U A3BIKA XUMHH.

Cocmasnsaims MOJEKYJISpHbIE U HOHHBIE
YpaBHEHUSI PEAKLUN, XapaKTepU3YIOIINE
XUMHUYECKHUE CBOMCTBA OKCHJIOB a30Ta.

Yemanasnueame IIPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXAY BHJIOM
XUMUYECKON CBSI3H, TUIIOM
KPUCTAUIMYECKOM  PEIIETKH  OKCHOB

asora H HX buznuecKuMu H
XUMHUYCCKUMHN CBOfICTBaMI/I.

Xapaxmepuzoeams cocTaB, (PU3NYECKUE
M XUMHYECKHE  CBOMCTBA  a30THOM
KHUCJIOThI KaK 3JIEKTPOJIUTA, IPUMEHEHHE




C HCIOJIb30BAaHUEM PYCCKOTO (POJIHOrO)
A3bIKA U A3bIKA XUMHUH.

3anucvieams MONEKYJISPHbIE U UOHHBIC
YpaBHEHHUS pEaKlMii, XapaKTepU3yIOLe
XMMHYECKHE CBOMCTBA a30THOM KHMCIIOTHI
KaK 3JICKTPOJIHTA.

1Iposooumys, nabaooams M ONUCLIBAMD

XUMHYECKUM JKCIIEPUMEHT,
XapaKTEPU3YIOLINI  CBOWMCTBA a30THOM
KHUCIIOTBI KaK JJIEKTPOJINTA, c
co0uroIeHIEeM MIPaBUI TEXHUKU
0€30MacHOCTH.

Xapaxmepuzoeams a30THYIO KUCIIOTY
KaK OKHCITUTEIb.
Cocmasnsams ypaBHEHHsI OKUCIUTEIbHO-

BOCCTAHOBUTEIBbHBIX peaKkIuid,
XapaKTEPU3YIOLIHNX XUMHUYECKUE
CBOMCTBA a30THOU KHCJIOTBI KakK

OKHUCJIUTENIS, C IMOMOIIBIO 3JICKTPOHHOTO
Oasanca.
1Iposooumys, nabaooams M onucvleamo

XUMHAYECKHH IKCIIEPUMEHT,
XapaKTEepU3YIOIUNA CBOWMCTBA a30THOU
KHCJIOTHI KaK OKHCITUTEIS, c
co0JII0ICHHEM IpaBUI TEXHUKHU
0€30MacCHOCTH

29 ®dochop u ero dochop, cTpoeHue atroma u | Xapakmepuzosams CTpOCHHE,

COCOAMHCHUSA

IIOTPOTHSL. dochusl.
®ocouH. Oxkcup
dochopa(V) u
oprodochopHas  KucioTa.
docpartsr. dochopHbie

ynoopenusi. UTHCeKTHITI b
Jemoncrpanuu. O6pasist
MPUPOAHBIX COCTUHEHUHN
docdopa. ['openue

AJUTOTPONHIO, (PU3NIECKUE U XUMHUECKHE
CBOMCTBA, IIOJIy4YEHHWE W MPUMEHEHHE
¢docdopa ¢ HCMOIB30BAHUEM PYCCKOTO
(POIHOTO) S3BIKA U S3bIKA XUMHH.
CamocTodaTeNnbHO onucvliéams CBOMCTBA
okcun  Qocdopa(V) Kak KHCIOTHOTO
OoKcHJIa U CcBOHMCTBa opTodochopHOit
KHCJIOTHI.

Hnnrocmpuposamo ATH CBOMCTBA




¢dochopa Ha Bo3AyXE U B ypaBHEHUSMH COOTBETCTBYIOIIUX
kuciopoze. [lonyuenune peaKuuii.
6enoro docdopa u 1lposooumys, nabaooams M ONUCLIBAMND
UCIIBITAHUE €r0 CBOWCTB XUMHUYECKUA HKCIIEPUMEHT c
co0JIr0IcHIEM MIPaBUI TEXHUKU
0€30MMacHOCTH.
Pacnosznasams pocdar-nonst
30 OO6mas OO0m1as XxapakTepuCTUKa Jlasamo o011y XapaKTEPUCTUKY
XapaKTEePUCTUKA aneMeHToB |V A- rpynnsl: aromaM, IpOCTBIM  BEIIECTBAM U
anemeHToB |V A- OCOOCHHOCTH CTPOCHUS coeuHeHUsIM aeMeHToB [V A- rpyniibl
rpymIbl. YTiaepos ATOMOB, TIPOCTHIX BEIIECTB | B 3aBUCUMOCTH OT HX TIOJIOKEHUS B
U COeUHEHUI B Ilepuonuueckoi cucreme.
3aBHCHUMOCTH OT Xapaxmepuzoeams CTpOCHHE,
MOJIO’KEHHUS AJIEMEHTOB B AITIOTPOIHIO, PU3NYECKUE U XUMUUYECKUE
Ilepuonnueckoi cucreMe. CBOMCTBA, IIOJIyYEHUE U IPUMEHEHHE
VYraepoa. AJUIOTpOIHbIE amMmop(HOro yriepoja U €ro COpTOB C
MoauUKaIIK: alMa3s, UCIIOJIb30BAHUEM PYCCKOTO  (POJHOIO)
rpadut. AMopdHBIii SI3BIKA U A3BIKA XUMHH.
yIJepoa u ero copta: caxa, | Cpaguuéams CTPOEHHME U  CBOMCTBA
AKTUBUPOBAHHBIN YT OJIb. anMasa u rpadura.
AncopOumsi. XuMu4eckue Onucvleams OKUCITUTEIHHO-
CBOICTBA yriepo/a. BOCCTaHOBUTEIIbHBIE CBOWCTBA yTIIIepo/ia.
Kokcoxumuueckoe Ilposooumys, nabrooames U onucvieams
MIPOU3BOJICTBO U €TI0 XUMHYECKHHA AKCIIEPUMEHT c
nponaykuus. KapOusr. coOoIeHneM MpaBUII TEXHHUKHU
JleMoHCTpalUM. 0€30MacHOCTH
Komnexnus «O0pa31pl
OPUPOJHBIX  COEIUHEHUN
yriepona». Iloprper H. /.
3enuHckoro. [lormomenue
AKTUBHPOBAHHBIM yrIéM
pPacTBOPEHHBIX BEIIIECTB
WM Ta30B. YCTPOWCTBO
MPOTUBOTA3a
31 Kucnoponconepxamu | Oxcnn yraepona(ll): | Xapaxmepuzoeamsv coctaB, ¢usmdeckue
€ COeIMHEHMSI CTpOECHHE MOJICKYJIbI, | U XMMHUYECKHE CBONCTBA, MOJIYYCHHE H




yriepoaa

MOJyYEHUE U €r0 CBOMCTBA.

Oxkcup yraepona(IV):
CTpOCHHE MOJICKYITHI,
MOJyYCHUE U €r0 CBOMCTBA.
VYronbuas kucnora. Conu
YrOJILHOU KHCJIOTHI:
KapOOHATHI u
THIPOKapOOHATHI.

Texanueckas ©W OHUIIEBag
coza.

MPUMEHEHHE  OKCHIOB  yIriiepona C
WCIIOIB30BAaHUEM PYCCKOTO  (POIHOTO)
A3bIKA U A3bIKa XUMHUU.

Yemanaenueamo MPUYHHHO-
CJICACTBCHHLIC CBA3UM MCKIAY BHIAMHU

XHUMHUYECKHX CBsI3eH, TUITAMH
KPUCTAUTMYCCKUX  PEIIETOK  OKCHJIOB
yriepona,  MX  (QU3UYECKUMH |
XUMAYCCKMMHA CBOWCTBAMH, a TaKXe
IPUMEHCHHEM.

Cobarwoams MpaBUIIa TEXHHUKHU
0€30MacHOCTH  IpPU  HCIOJb30BAHUU

MIEYHOTO OTOTUICHUSI.
Oxaszviéams  TEPBYIO  TMOMOIIL  IPH
OTPaBJICHUH YTapHBIM T'a30M.
Xapaxmepuzoeams cocTaB, (U3NYECKUE
U XHUMHUYECKHE CBOWMCTBA, MOJYYEHUE U
NPUMEHEHUE YTrOJIbHOW KHUCIOTHI U €&
coJieli (kapOOHATOB M THAPOKAPOOHATOB)
C HCIOJIb30BaHUEM PYCCKOTO (POJIHOTO)
SI3BIKA U A3BIKA XUMHH.
Hnnrocmpuposams 3aBUCIMOCTH CBOWCTB
colieil yroJabHOU KHCIOTHI OT UX COCTaBa.
Ilposooumys, nabrooams U onucvieams

XHUMHUYECKUH HKCHEPUMEHT c
coOIroIeHNEM MIpaBuII TEXHUKHU
0€30MaCHOCTH.

Pacnosnasamp kapOOHAT-HOH.
Buinonnams pacd€rsl 10 XUMHYECKUM
dhopmynam

U YPaBHEHUSAM PEAKLUN, IPOTEKAIOIINX C
y4aCTHEM

COCIMHEHUH yIiiepoaa
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[TpakTuyeckas pabora
5. «llomyuenune
YIJIEKHUCIIOTo ra3a u

[Tony4yenue, cobupanue u
pacro3HaBaHHe
YIJIEKHUCIIOTO Tas3a.

Ionyuame, cobupame U pacno3nasamo
yraekucneli  raz  Obpawameca ¢
71a00paTOpHbIM  00OpYJOBaHMEM U




U3YYEHHUE ET0

N3yuenue pacTBOpUMOCTH

HarpeBaTe/IbHbIMU npubopamu B

CBOICTB» YIJIEKUCIIOrO ra3a B BOJE U | COOTBETCTBUU C TpaBUJIAMH  TEXHUKHU
XapaKTePUCTHKA KUCIOTHBIX | OE30MacCHOCTH.
CBOMCTB yTrOJIbHOM Habarwooams n onucvleams XUMUYECKUN
kucioTel. KauectBennas SKCIIEPUMEHT C TIOMOILBIO PYCCKOTrO
peaxiusi Ha KapOoHAT- U (poaHOrO) SI3bIKA U SA3bIKA XUMUH.
TUIPOKapOOHAT-MOHBI Dopmynuposams BBIBOJIbI o
pe3ynbraTtam MIPOBEJICHHOTO
JKCIEPUMEHTA.
Compyonuuams B TIpoIecCe Y4eOHOTO
B3aMMO/ICHCTBUS TIPU pabOTe B TPYIIIax
33 YrneBoaopoibl Heopranunueckue u Xapaxkmepuzoeams 0COOEHHOCTH COCTaBa

OpraHUYECKUE BEILECTBA.
YrneBoaopobl.
XHUMHUECKOE CTPOCHUE
OpraHUYECKUX BEIECTB, KaK
MOPSIIOK COETMHEHUS
aTOMOB B MOJIEKYJIE 110
BAJICHTHOCTH.

MeraHn, 3TaH, KaK
npeaesbHbIE
YTJIEBOJOPOIBI. DTUIICH U
alleTUJIEH, KaK
HeTpee/IbHbIC
(HEeHaCHIIIEHHBIC)
yrieBoopoasl. I'openue
YTJIEBOJOPOIOB.
KauecTBeHHbIe peakyu Ha
HeIpeAelIbHbIE COETUHEHMUSL.
HemoncTpauuu. Monenu
MOJIEKYJI ME€TaHa, ITaHa,
STUJIEHA U AlleTHIICHA.
B3anmoneiicTBre 3TUIIEH C
OpOMHOI BOJION U
pacTBOpOM MEepMaHTaHaTa

U CBOWCTB OPTraHNYECKHUX COCIMHEHHM.
Pasznuuamo MpeaeIbHbIE u
HENpeENIbHbBIE YTTIEBOAOPO/IbL.
Ha3zvieamv wm  3anucvieams  HOpMyIsl

(MonexynspHbIe u CTPYKTYpHBIE)
BAKHEUIIINX MpeICTaBUTENEH
YTJIEBOIOPO/IOB.

IIpeonazams AKCIEPUMEHT o
pacro3HaBaHUIO COCTMHEHUI

HEMPEeIeTbHOTO CTPOSHUS.
Habnooams 3a XOAOM XHUMHYECKOIO
IKCIIEPUMEHTA, OMUCHIBATh €T0 W JeNaTh
BBIBOJIBI HA OCHOBE HAOFOACHUM.
Qukcuposamyo pe3yibTaThl
OKCIIEPUMEHTAa C TOMOIIBI0 PYCCKOTO
(pOTHOTO) s3BIKA, @ TAKXKE C TOMOIIBIO
XUMHYECKUX GOpMYI U YPaBHEHHIH.




Kaiaus.

34 Kucnoponconepxa- OTUJIOBBIN CIIUPT, €T0 Xapaxmepuzosamo CIIUPTHI, Kak
1€ OpraHu4YeCKHe IIOJIy4Y€HUE, IPUMEHEHUE U | KUCIIOPOJICOIEPIKaLIIIE OpraHMYEeCcKHe
COEIMHEHUS duznonoruueckoe COETUHEHMUSI.

nencreue. TpexaTroMHbIN Knaccugpuyuposameo CIIUPTBI 1o
CIUPT TIIMLEPHH. ATOMHOCTH.
KauectBennast peakuus Ha | Hasvieams TpencTaBUTENEW OJIHO- U
MHOTOaTOMHBIE CITUPTHI. TPEXATOMHBIX CIIUPTOB M 3aMHUCHIBATH U3
YKcycHas — IpeCcTaBUTENb | (hOPMYIIBL.
KJ1acca KapOOHOBBIX Xapaxmepuzosams KHUCJIOTBI, KaK
KHCJIOT. KHCJIOPOICOAEpKALLIE OpraHMYEeCcKHe
Jemouncrpanuu. O0uiue COETUHEHHUSI.
XUMHUYECKHE CBOMCTBA Ha3zvieams nipencraBuTeneld npeaesibHbIX
KHUCTIOT Ha TIpUMepe U HETPEJETbHBIX KapOOHOBBIX KUCIOT H
YKCYCHOM KHCJOTHI. 3aMMCBIBATh U3 (POPMYIIBL.
KauectBennast peakuus Ha
MHOT'O2TOMHBIE CITUPTHI

35 Kpewmnuii u ero Kpemuuii, ctpoenue ero Xapaxmepuzosams CTpOEHHUE aTOMOB M

COCAMHCHU A

aToma M CBOWCTBA.
Kpemuuii B npupoze.
Cununuast 1 cunad. Okeun
kpemuusA(IV). Kpemuuenas
KHUCJI0Ta U €€ COJIN.
JleMoHCcTpAaLUK.
Konnexuust «O6pa3iibt
IIPUPOJIHBIX COEINHEHUN
KkpemHus». Komneknus
CTEKJIa, KEpaMUKH, IEMEHTA
7 U3JIENNi U3 HAX.

KPUCTAJUIOB, (PU3UYECKUE U XUMUYECKUE
CBOMCTBA, IMOJYYEHUE U MPUMEHEHHUE
KPEMHHSI C HCIOJIB30BAaHUEM PYCCKOTO
(poHOTO) SI3bIKA U SI3bIKA XUMUH.

Yemanasnuseamo MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY CTPOCHUEM
aToMa, BUJIOM XUMHYCCKOU CBS3U, TUTIOM
KPUCTAJUIMYECKOM PEMIETKH KPEMHUS,

ero (QusuueckUMM W  XUMHYECKUMU
CBOMCTBaMH.

Buinonusames pacuéTbl MO0 XUMHUYECKHM
bopmynam

Y YPaBHEHUSIM PEAKIUM, MPOTEKAIOIINX C
y4acTHEM

KPEMHHMS U €70 COCTMHEHUM.

Xapakmepuzoeéams cocTaB, (pusnueckue
U XUMUYECKUE CBOMCTBA, MOJYYEHHE W
IIPUMEHEHHUE COCAMHEHUN KpPEMHHS C




WCIIOIBb30BAHUEM PYCCKOTO  (POIHOTO)
SI3BIKA U SI3bIKA XUMUH.

Cpasnueéams TUOKCHIBI yriepojga U
KPEMHUSL.

Onucwvlieams BaOKHEHUTIIHE THIIBI
NPUPOIHBIX COCIUHCHHN KPEMHUS Kak
OCHOBHOT'O 3JIEMEHTA JTUTOC(EPHI.
Pacnosnasams cunukat-uoH

36 CunnkarHas [Tpou3BoaCTBO CTEKIA U Xapakmepuzoeams CUIUKATHYIO
MIPOMBIIIICHHOCTD neMeHnTa. [Ipomykms MIPOMBIIIUICHHOCTh U €€ OCHOBHYIO
CUJIMKATHOM MPOIYKIHIO.
MIPOMBIIIIICHHOCTH: Ycemanasnueams ananoruu Mexay
OIITUYECKOE BOJIOKHO, Pa3IUYHBIMU OTPACIISIMU CHITMKATHOMN
KepaMuKa, dpapdop, hasHc. | MPOMBIILICHHOCTH
OnTruueckoe BOJIOKHO.
JdeMoHcTpanmnm.
Komnekuusa npoaykuuu
CHIIMKATHOU
MPOMBIIIICHHOCTH.
Buneodparments! u
cnainael «IIpon3BoCcTBO
CTEKJIa U IIEMEHTAa)
37 [Tomyyenue Hewmeramnsl B mpupo/e. Onucvléams HaXOXKJICHUE HEMETAJIOB B
HEMETaJJIOB ®pakiuroHHas MeperoHka npupoie.

KHUJIKOTO BO3/IyXa, KaK
Croco0 MoTy4eHust
KHCJIOPO/Ia, a30Ta, aproHa.
[Tonyuyenue docdopa,
KPEMHHS, XJI0pa, Hoja.
DNEKTPOIN3 PaCTBOPOB.
JdemoHcTpaumu.
Komnexnust  «IIpupoansie
COCIIMHEHUSI HEMETAJIJIOBY.
Buneodpparments "
CIIanIbI «DpakuuoHHas
HeperoHKa HKHJIKOTO

Xapaxmepuzoeams  (HpaKLHOHHYIO
NIEPETOHKY KHUJIKOTO BO3yXa KaK
COBOKYITHOCTbH (pU3MUECKUX POIIECCOB.
Apeymenmupoeams OTHECEHUE aKTUBHBIX
HEMETAJIJIOB K OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIM IIPOLIECCAM




BO3/IyXa».
BuneodparmeHTs "
craiabl «lonyuenune
BOJOPOJA, KHUCIOpOJa U
raJloTeHOB
AIIEKTPOJIUTUIECKUM
CI0CcoO0M»
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[Tonyuenue

Ba)KHEHIITNX
XUMHYCSCKHUX
COCIUHCHHI

[Tonyuenue cepHOM
KHUCJIOTBI: CBIPHE, XHMH3M,
TEXHOJIOTMYECKass  CXema,
METOJ  KHUIISIIETro  CJIOA,
OPUHILIMIIBL  TeriooOMeHa,
MIPOTUBOTOKA u
nupKymsuu. Oneym.
IIpou3BoacTBO  aMMHMaKa:
CBIPBE, XHMHU3M,
TEXHOJIOTHYECKasi cCXxema.
JdeMoHcTpanmnm.

Mogenu anmaparoB i
MIPOU3BOJICTBA CEPHOU
KUCHOTBL. MoJiens
KUITALLEro cinost. Monenb
KOJIOHHBI CHHTE3a aMMHaKa.
Buneodparments! u
cnainael «IIpon3BoCcTBO
CEpPHOM KUCIOTBD».
Buneodparments! u
cnaitasl «IIponssoacTso
ammuakay. Komtekuus
«ChIpb€ 1715 OTyYeHUs
CEpPHOM KUCIOTBD».

Xapaxmepuzoeams XUMU3M, CHIPbE,
anmnaparypy, Hay4Hble€ IPUHLIUIIBI U
IPOAYKIIMIO POU3BOICTBA CEPHOI
KHUCJIOTHI.

Cpasenueams IPOU3BOJCTBO CEPHOU
KHCJIOTBI C TIPOU3BOJCTBOM aMMHaKa

39

O000I11IeHNE TT0 TEME
«Hewmeramnel 1 ux
COCIUHEHUSY

Ypok-ylpaKkHEHHE ¢
UCIIOJIb30BaHUE
CaMOCTOSITENIbHOM PabOThI
IO BBITIOJIHEHUIO
IIPOBEPOYHBIX TECTOB,

Ilposooums ~ OLIEHKY  COOCTBEHHBIX
JTOCTHDKCHHU B YCBOCHUH TEMBI.
Koppexmupoeamb ~ cBOM  3HaHuUA B
COOTBETCTBUU c MJIAaHUPYEMbBIM
pe3yabTaTOM




3alaHUN U YIIPAKHEHUU

Ionyuams XUMUYECKYI0 HHPOPMAIUH U3
Pa3INMYHbIX HCTOYHUKOB.

Ilpeocmasniams MHPOPMAIUIO TIO TEMe
«Hemeramnel» B BuAe TaONHUI, CXEM,
OIIOPHOI'O KOHCIIEKTa, B TOM 4YHUCIE C
npuMmeHenuem cpencts MKT

40

KonTponbnas pabota mo teme «HemeTaruibl 1 UX COSIMHCHHS

MeTaJjiibl 1 ux coequnenns (17 4)
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[TonoxeHnue MeTanion
B [Iepnonnueckoit
cucTeMe, CTpOCHHE
aTOMOB U KPHUCTAJUIOB

[lonoxenue wmeTamwioB B
Ilepnonnueckoir  cucreme
XUMHUYECKUX 31eMEHTOB /[.
N. MeHnneneeBa, cTpoeHHe
UX aTOMOB M KpHUCTAJUIOB.
Merainueckass  CBSI3b UM
MeTajuInuecKas
KPUCTAJUIMYECKas peleTKa.
dusnyeckue CBOMCTBa
METaJUIOB:  JJEKTPO- U
TEIJIONPOBOJHOCTb,
OTpakaromas CriocoOOHOCTb,
MJIACTUYHOCTb. CnuaBbl
YEPHBIE U L[BETHBIC

ObvsacHamb, YTO TAKOE METAJLIBL.
Paznuyams  Qopmbl  CylIECTBOBAaHUSA
METAJJIOB:  JIEMEHTBl U IPOCTHIE
BEIIECTBA.

Xapaxmepuzoeamv XUMHUYECKHE
3JIEMEHTBI-METAJUIBI 10 UX ITOJOKEHUIO B
Ilepuonuueckou CHUCTEME . .
Menneneena.

IIpocnosuposams CBONCTBA HE3HAKOMBIX
METaJUIOB o ITOJIOKEHUIO B
Ilepuonnueckoil cucreMe XHUMHYECKHUX
anemenToB /1. 1. Menpeneena.
Yemanaenueamo [IPUYHUHHO-
CIIEICTBEHHBIE CBSI3M MEXIY CTPOCHUEM
aToMa, BUJOM XUMUYECKOHN CBS3U, TUIIOM
KPHUCTAUIMYECKON PEMETKA METAIIIOB —
IIPOCTBIX BEUIECTB U UX COCAUHEHUN

42

OO01me XUMHUYECKUE
CBOICTBAa METAJUIOB

Metanist KaK
BOCCTAHOBUTEIIH.
DJIEKTPOXUMUYECKHNA  PsIlL
HaIpsHKECHUN.
BzaumopeiicTBue MeTaaioB
C HEMeTajjaMH, OKCHUJIaMHU,
KHCIIOTaMHU, COJISIMH.

Obwsicuamsb, 9TO TaKOe PsJ aKTUBHOCTH
METaJLJIOB.

Ipumenssimo €ro Ui XapaKTEPUCTUKU
XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB-
METAJIIOB.
Obobwamo
CBOICTB

CUCTCEMY XUMHYCCKHUX
METAJIIIOB KakKk




ATIOMUHOTEPMUSL.
JdemoHcTpanmu.
Bs3aumozeiictBue  Hatpus,
JUTHSA U KaJbLMsl C BOJOH.
I'openue naTpus, Maruus u

Kejesa B KHUCJIOpOJIE.
Bcenpimika TEPMUTHOMN
CMECH. BsaumogeiictBue

«BOCCTAaHOBUTEIIbLHBIE CBOMCTBA.
Cocmasnsams MOIEKYJSIPHBIE yPaBHEHUS
peakuui, XapaKTepU3YIOLIUX
XMMHMYECKHE CBOMCTBA METAJIOB B CBETE
y4eHUs 00 OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIBHBIX  IIpoleccax,  a
peakuuu ¢ y4yacTHEM D3JIEKTPOJUTOB,
IIPEICTAaBIIATh TAK)KE U B MOHHOM BHUJIE.

CMeCH MOpOUIKOB cepbl u | Habawooams W onucvleams PEAKUUU
JKene3a, LHMHKAa M CEpbl. | MeXKAY  BeUIeCTBAMH C  IIOMOIIbIO
B3aumoneiicteue pycckoro (poaHOro) si3bIka U s3bIKA
ATIOMUHHUS C  KUCJIOTaMH, | XUMHH.
Hies04aMu u Bo/10M. | CaMOCTOSTENBHO — 1POB0OUMb  OIBITHI,
BzaumopeiicTBue jxene3a U | MOATBEPKIAOLIUE XUMHUYECKHE
Meau c XJIOPOM. | CBOWCTBA METAJUIOB C COOJIOIEHUEM
BzaumopeiictBue Memu C | IpaBHI TEXHUKH 0€30MaCHOCTH
KOHILICHTPUPOBaHHOU
cepHOM KHUCJIOTOU u
a30THOU KHCIIOTOMN
(pa3b6aBiieHHOM u
KOHILIEHTPUPOBAHHO).
43-44 OO6mas Crtpoenue aTOMOB u | Obvacuams  STUMOJIOTUIO  Ha3BaHHS
XapaKTepUCTHKA MIPOCTBIX BEIIECTB. | TPYIIBI «IETOYHBIC METAIIIIBIY.
IEJIOYHBIX METAJJIOB | 3aBUCUMOCTh pu3ndeckux u | [asamo o011yIo XapaKTePUCTUKY

XUMHYECKUX CBONCTB
HICJIOYHBIX ~ METAJUIOB  OT
3apA0B SAAEP HUX aTOMOB.
Okcuzibl U TUAPOKCHUIBI
LIETOYHBIX METAIJIOB, MX
MOJIYYEHHE, CBOICTBA,
npuMeHeHue. Baxuenune
COJIM IIEJIOYHBIX METAJIOB,
MX 3HAYE€HHE B KUBOU H
HEXUBOM TIpUpolEe U B
KU3HH YEJIOBEKA.

HIETTIOYHBIM METAJUIaM 10 UX TMOJIOKESHUIO
B [lepronnueckoil cucTeMe XMMHYECKUX
anemenToB 1. 1. Menaeneena.
Xapaxkmepuzosamw CTpOEHHe,
¢u3nueckue W XUMHUYECKHE CBOICTBa
IIEJIOYHBIX METAJJIOB B CBETE OOIIEro,
0COOCHHOTO U €IMHUYHOTO.
Ilpeockazvieams dbuzmveckue u
XUMHYECKHE CBOHCTBA  OKCHIOB U
THIPOKCHJIOB TICJIOYHBIX METAUIOB Ha
OCHOBE MX COCTaBa M CTPOCHUA WU




JemoncTpanuu. Oxpacka
IUTaMEHH COETUHEHUAMU
IICJIOYHbBIX MCTAIJIOB

MOATBEPK/IaTh IMPOTHO3bl YPABHEHUSMHU
COOTBETCTBYIOIIUX PEAKIIUH.
Ilposooums pacu€Tbl MO XUMHYECKUM
dbopMyliaM U ypaBHEHMSIM peakiui,
MPOTEKAIOIIUX C Y4YaCTUEM IIEIOYHBIX
METAJIJIOB U UX COCAMHEHUN

45-46 OO6mas Crpoenue aTOMOB u | ObvscHamb  DTUMOJIOTUIO  Ha3BaHUs
XapaKTepUCTHKA MIPOCTBIX BEIIECTB. | TPYIIIBI «ENOYHO-3eMeNbHbIC
MIEJIOYHO3EMENIBHBIX | 3aBUCHMOCTD (PU3MUECKUX U | METAJLIBI.

METaJIJIOB XUMHUYECKHUX CBOUCTB | /Jasamb o011yI0 XapaKTePUCTUKY
LIEJI0YHO3EMEIBHBIX Metaiam A rpynner  (1énoyHo-
METAJIJIOB OT 3apsiioB sAE€P | 3eMEIbHBIM MeTaJiam) o ux
ux aroMoB. Oxcunel u | nonoxkenuto B Ilepuogmueckoit cucreme
THJIPOKCHIBI XUMHYECKHX 3JIEeMEHTOB . .
I1eJI0YHO3EMENbHBIX Menpeneesa.

METaJIJIOB, WX TOJIy4eHue, | Xapakxmepuzoeamo CTpOCHHE,
CBOWCTBA ¥ TIPUMEHEHHE. | pU3MUECKHe ¥ XWUMHYECKHE CBOWCTBA
Baxwueiimue conu | mIENOYHO-3EMENIbHBIX METAIIJIOB B CBETE
MIEII0YHO3EMETbHBIX 00111er0, 0COOCHHOr0 U €IMHUYHOTO.
METaIlJIOB, WX 3HaueHue B | [Ipedckazvieams ¢busnueckue u
IpUpOJIe " KU3HU | XUMUYECKHE  CBOHCTBA  OKCHJIOB U
yenoBeka. KapOoHaTel U | ruapokcuaoB metamwioB |IA rpynmel Ha
ruApoKapOOHaThl KalblMsl. | OCHOBE HUX C€OCTaBa W CTPOCHHUSI U
Jemoncrpanuu. Okpacka | noomeepocoams IIPOTHO3BI
IJIAMEHU COETMHEHUSIMU YpaBHCHUSIMH COOTBETCTBYIOIITUX
HIETOYHO3EMENBHBIX peaxiuii.
MeTtauioB. ['amenne 1Iposooumsb pacdy€rbl MO XUMHYECKUM
W3BECTH BOJOM. dbopMyliaM ¥ yYpaBHEHHSIM pEaKIui,
MPOTEKAIOIINX C YYacTUEM IIEJIOYHBIX
METAJIJIOB U UX COSAMHEHUN

47 JKEécTkoCTh BOIBI U KeécTtkocTh BOALL: | ObvsicHamb, 4YTO TaKOE <OKECTKOCTh
CHOCcO0BI €€ BPEMEHHAs] U TOCTOSHHAS. | BOABI».
yCTpaHEeHHs CrniocoOsl ycTpaHeHus | Paznuuams BPEMEHHYIO U IMOCTOSHHYIO

BPEMEHHOMU KECTKOCTHU. | KECTKOCTH BOJBI.
Croco0mr yctpanenus | [Ipeonaecams ~ CnocOObl  yCTpaHEHUS
IIOCTOSIHHOM JKECTKOCTHU. | KECTKOCTU BOJIBI




HNouutsl.

JdemoHcTpanmu.
[Tonyuyenue KECTKOW BOJBI
B3aMMOJICHCTBHEM
YTJIEKUCIIOIO C U3BECTKOBOU
BOJIOH. Ycrpanenue
BPEMEHHOU XKECTKOCTU
KUIISTYEHUEM U J00aBKOM
COJIBL. Ycerpanenue
MOCTOSTHHOM KECTKOCTU
no6aBkoi cozpl. IOHUTHI U
OPUHLIMII ~ UX  JCHCTBUS
(Buneodparmenr).

Ilposooumys, nabaooams M ONUCLIBAMD
XUMHAYECKHH AKCTICPUMEHT, c
co0JIr0IcHIEM MIPaBUI TEXHUKU
0e30MMacHOCTH

48

[TpakTnueckas padota
6. «Ilonyuyenue
JKECTKON BOJBI U
CII0CcOObI ¢€
yCTpaHEHUS»

[Tonyuyenue xEcTKON BOABI
B3aNMOICHCTBHEM
YTJIEKUCIIOTO C U3BECTKOBOM
BOJIOM. Y CTpaHEHHE
BPEMEHHOM KECTKOCTH
KUISTYEHUEM U J0OaBKOM
COAbl. Y CTpaHEHHUE
MMOCTOSTHHOM KECTKOCTH
JI00aBKOM COMBI.
HcneiTanne XKECTKOM BOJBI
pacTBOPOM MbLjIa

THonyyams, cobupames W pacnosnasamo
yIOICKUCBIH  1a3  Obpawambcss €
1abopaTopHbIM  000pYyAOBaHUEM u
HarpeBaTeIbHBIMU npubopaMu B
COOTBETCTBUHM C TPABWIAMH TEXHHUKH
0€301acHOCTH.

Habnrooams n onucvleams XUMUYECKUN
OKCIIEPUMEHT C TIOMOINBIO PYCCKOTO
(poHOTO) SI3bIKA U S3bIKA XUMUHU.

Dopmynuposamuo BBIBOJIBI 1o
pe3ynbTaTam MPOBEICHHOTO
JKCTIEpUMEHTA.

Compyonuuams B Tpolecce yueOHOro
B3aUMOJICHCTBUS Npu paboTe B rpymnmnax
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AJTIOMUHHAHA U €70
COEIMHEHUSI

CoennHeHnsd alIOMUAHAA B

MpUpoE. XuMHYecKue
CBOICTBA AJTFOMUHUSL.
OcoOeHHOCTH  OKCHJIAa U

TUAPOKCHIA ATIOMUHUS Kak
aM(pOTEpHBIX COEIUHEHUH.

Baxxneimnme COoJH
ATFOMUAHUS (xmopwu,
cynbdar).

JdemoHcTpanmu.

Konekuus npupoaHbIx
COeIMHEHUI aTFOMUHUS.
BuneodparmenTs! u
cimauasl «OKCHI alTFOMUHUS
U €r0 MOTU(DUKAIIIIY.
[Tonyuenue amdorepHOTO
TUAPOKCH]IA ATFOMUHUS U
HCCIIEAOBaHUE €ro CBOICTB

Xapakmepuzoeams aMOMUHUN 10 €ro
nojoxxeHuto B Ilepunoandeckoit cucreme

XUMHUYECKUX 3JIEMEHTOB . n.
Menneneena.

Onucvieams cTpoeHUe, (U3HUYECKUE H
XUMUYECKHE  CBOWCTBA  AJIOMHHHS,
MOATBEPXKJIasi MX COOTBETCTBYIOIIUMHU

YPaBHEHUSIMU PEAKLIMM.

Obvsichsams  TBOWMCTBEHHBINH  XapakTep
XUMUYECKUX  CBOICTB  OKCHAa U
TUJIPOKCHU/IA ATTFOMUHMUSL.
Konxpemuszuposeamuv 31€KTpOIUTHYECKOE
MOJTy4YECHUE METAJIOB ONMCaHUEM
IIPOU3BOJICTBA ATFOMUHUS.
Yemanasnueams 3aBUCUMOCTBH 00J1acTen
NPUMEHEHUs aJTOMUHHS U €ro CIJIaBOB
OT CBOMCTB.

Ilposooumsv pacuéTbl MO XUMHYECCKUM
dbopMyliaM ¥ ypaBHEHHSIM pEakiui,
MPOTEKAIOIINX C YYaCTHEM AIIOMHUHUS U
€ro COeIMHEHUN
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Kemneso u ero
COCIMHCHUS

Oco0eHHOCTH CTPOEHUS
aroma xene3a. JKemeso B
npupoze. Baxnenmue
pybl xxene3a. OKCUIBI U
ruapokcu bl xxeneza(ll) u
(IT). Conu xeneza(ll) u
(IIT). O6Hapy>xeHre HOHOB
KaTHOHOB JKeJie3a B
pacTBope. 3HaUeHUE
COECIMHEHNHN Keie3a.

Xapakmepuzoeamw TOJOKEHUE Keje3a B
[lepuoanueckoil cucTeMe XHUMHYECKUX
3JIEMEHTOB J1. n. Menpeneena,
O0COOEHHOCTH CTPOEHHUS aToMa.

Onucviéams PU3NYECKUE U XUMUYECKHE

CBOWCTBA KeJe3a, MNOATBEpXkKAas UX
COOTBETCTBYIOIIUMH YpaBHEHUSMHU
peaKuuii.

Ob6vsicHsmb HAIMYKUE JIBYX TEHETUYCCKUX
DPSIOB coeMHeHNit sxenesa Fe" u Fe* .
Ycemanasnueams 3aBUCUMOCTD OONacTeit
MPUMEHCHHS Kejie3a U €ro CIUIaBOB OT
CBOJCTB.

Ilposooums pacu€Tbl MO XUMHYECKUM
dbopmynaM W ypaBHEHHUSIM PEaKIIHA,




MPOTCKAIUX C YYaCTUCM KCJIC3a U €TO

COCTUHEHUN.
Habniooams W onucvieams peakiuu
MEXIy  BEIIECTBAMH C  IOMOIIBIO

pycckoro (poaHOro) si3blka U s3bIKA
XUMHHA
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[TpakTuyeckas padora
7

«Pemrenue
AKCIEPUMEHTAIbHbBIX
3a7a4 110 TeEMe
«MeTanibsl»

Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4
Ha pacro3HaBaHue u
MOJyYCHUE METAJJIOB U UX
COCIMHEHU N

DKCIEPUMEHTATBHO uccnedosamon
CBOMCTBAa METAJlJIOB M HX COCAMHCHUH,
pemaTh SKCIepUMEHTAIbHbIE 337a4d 10
TeMe «MeTably.
Pabomamp c
o0opy/lOBaHMEM U  HarpeBaTelbHBIMU
npubopamu B COOTBETCTBUU c
npaBUJIaMU TEXHUKH O€30IIaCHOCTH.
Habnooams CBOWCTBA META/UIOB M HX
COCIMHCHUH W SIBJICHHH, TTPOMCXOISMIINX
C HHMH.

Onucvieams XUMUYECKUNA IKCTIEPUMEHT C
MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U
SI3pIKA XUMUH.
Dopmynuposamo
pe3ynbTaTam
JKCIIEPUMEHTA
Onpeodensmy  (ucxonsds w3  y4deOHOM
3a/1aun) HEOOXOJIUMOCTh HCIOJIb30BaHUS
HAOJIOIEHUS MIIM DKCIIEPUMEHTA

1a00paTOpHBIM

BBIBObI 1o
IMPOBEACHHOT'O
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Koppo3zus merannos u
CHOCOOBI 3aIUTHI OT
Heé

Koppo3zus xumuueckas u
ANEKTPOXUMHUYECKAS.
3ammura MeETaJLIIOB OT
KOPPO3HH.
JdemoHcTpaumu.
Konnekuus «Xumuueckue
HMCTOYHHUKHU TOKaY.
Pe3ynbTarhl 1IUTEIHLHOTO
AKCTIEPUMEHTA 110
M3YYEHUIO0 KOPPO3UHU

ObvscHamb, 4TO TaKOE KOPPO3USL.
Paznuuame XUMUYECKYIO u
ANEKTPOXUMHUYECKYIO KOPPO3HH.
Hnniocmpuposams MOHATHSL «KOPPO3US,

«XUMHUYECKast KOppO3usi»,
«QIEKTPOXUMUYECKas KOppPO3Us»
MpUMEepaMHu.

Xapakmepuzoéams  CIIOCOOBI  3aIIUTHI

METAJJIOB OT KOPPO3UU




CTaJIbHBIX U3JEINI B
3aBUCHUMOCTH OT YCIIOBHI
MPOLECCOB

54-55 Mertamiel B ipupojie. | MeTauisl B Ipupoe: B Knaccugpuyuposamv Hopmbl TPUPOTHBIX

[Tonsitue o CBOOOTHOM BHJIE U B BUJIE COEIMHEHUI METAJUIOB.

MeTaJLTypruu COETUHEHUH. Xapaxmepuzoeams ~ 001UE  CHOCOOBI
[TonsiTve 0 MeTaJLTyprumu. MOJYyYEHUsI METaJUIOB: MUPO-, THAPO- U
YépHas u 1BeTHas ANEKTPOMETAIUTYPTUH.
METaJLITypIHusl. Konkpemuszuposamsw 3TH  CIIOCOOBI
[Tupomerannyprus, npUMepaMu U ypaBHEHUSIMU peakUui C
TUAPOMETAJLUTYPrusl, COCTaBJICHUEM 3JIEKTPOHHOIr0 OanaHca.
AIIEKTPOMETAILTYPr Ul Onucviéams ~ JOMEHHBIM  Tpolecc H
JloMeHHBII1 mpoliecc. BIIEKTPOJIUTHIECKOE MOJIyYEHHE
[TepepaboTka yyryHa B METAaJJIOB.
CTaJlb. Pa3znuyams 4€pHble U 1IBETHBIE METAILIBI,
DJIeKTPOIHU3 PACILIIaBOB. YYT'yYHBI M CTaJIH
JdemMoHCcTpaumu.
Boccranosnenue menu u3
okcuaa memu(ll)
BOJOPOJOM.
Buneodparments! u
cnanael «IIponsBoacTso
YyryHa ¥ CTaJIn».
Buneodparments! u
cnannel «M3nennsa us
YyryHa U CTajn.
Buneodparments! u
cnaitasl «IIponssoacTso
ATIOMUHUS

56 O060011eH1e 3HaHU] Ypoxk-ynpaxxHeHue ¢ IIposooumy OLICHKY  COOCTBEHHBIX

1o TeMe «MeTaibl» | UCIOIb30BaHHE JTOCTHDKCHHU B YCBOCHUH TEMBI.
CaMOCTOSITENIbHOM PabOTHI Koppexmupoeamb ~ cBOM  3HaHuUA B
10 BBITIOJTHEHUTO COOTBETCTBUH c MJIAaHUPYEMBIM
MIPOBEPOYHBIX TECTOB, pe3yabTaToM

3alaHAN U YIPAKHEHUI.

Ionyuams XuMHYECKYI0 HHGOPMAIIUHU U3
pa3IMYHbIX HCTOYHUKOB.




Ilpeocmasname wHGOPMAIIUIO IO TEME
«MeTamiel» B BHAC Ta0NUI, CXEM,
OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumenenuem cpencts UKT.

S7 KonTponbaas pabot 3 1o reme «MeTauibhy
XHMHSA M OKpY:Kawmas cpeaa (2 4)

58 Xumuueckas Crtpoenne 3emuu: s1po, | Mumezspuposams CBEICHUS 11O
OpraHM3aIys MIAHEThl | MAHTHS, 3E€MHas Kopa, uX | Gu3udeckoii reorpaduu B 3HAHUS O
3emist XUMHUYECKHH COCTaB. | XUMHYECKON OpraHU3ali1 IIJIaHETHI.

Jlutoctepa u ed .
- COCTAB. Xapaxmepuzoeams XUMHUYECKUN COCTaB
MunepasL. Pyt re0J0ru4eckux 000I04eK 3eMIIH.
Ocanounsie HOPOABL. | Pasnuuams MAHEPAIIbI U TOPHBIE
ITone3nnie MCKOIACMBbIC. | 110po/El, B TOM YHCIIE U PYIbI
XuMu4ecKui COCTaB

ruzpocheprl. XUMHUYECKUN

coctaB aTMOc(]ephl.

JdeMoHcTpanmnm.

BuneodparmeHnTsl "

cnaiael «CtpoeHue 3emiu

U €€ XHUMHUYECKHI COCTaB».

Konnekuuss muHepanoB u

ropasix nopoa. Komnekuus

«Pynpl MeTanioBy.

59 OxpaHa okpyxaromieil | ICTOYHUKN ~ XUMHUYECKOro | Xapaxmepuzosams UICTOUHUKH
Cpensl OT 3arpsi3HEHUs] OKpPYXKAloLIEeH | XUMUUYECKOTO 3arpsA3HEHUs] OKPYKaroIIeH
XUMHYECKOTO CpEJIbL. ['moGanbHbBIE | Cpebl.
3arps3HEHUs HKOJIOTHYECKUE TPOOIEMBI

YeJI0BEYECTBA: MAPHUKOBBIN
3¢ (heKT, KUCIOTHBIC T0XKIH,
030HOBBIE JIBIPBIL.
MexnayHaponHoe

COTPYAHUYECTBO B 00JacTH

Onucviéams TI00ANBHBIE YKOJOTHYSCKUE
HpO6JI€MLI YCI0BCUCCTBA, CBA3AHHBIC C
XUMHYCCKUM 3arpsa3HCHUCM.

Ilpeonacame yTH MUHUMHU3AITII
BO3JICHCTBUSI XUMUYECKOTO 3arpsi3HEHUS




OXPaHBI
cpensl  OT
3arps3HEHUSL.
XUMHS.

OKpYXKaroIleu
XUMHUYECKOTO
«3enénas

JleMoHCTpALIUK.
BuneodparmeHTs! u
cnaiael «I moOanbHbIC
IKOJIOTUYECKUE MPOOITEMBI
YEeJI0BEUYCCTBAY

Ha OKPY>KaIOILYIO CpEeny.

Ilpugooums npuMepbl MEXAYHAPOIHOTO
COTpPYAHHYECTBA B OOJACTH OXpPAaHBI
OKpY)Xarollel cpeabl OT XHUMHUYECKOTO
3arps3HEHUs

O0001meHre 3HAHUI 10 XUMMH 32 KyPC OCHOBHOM IK0JIbIL. [TogroroBka k OcHOBHOMY
rocyaapcrBeHHomy 3k3ameny (OI'9) (7 v)
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BemtecTBa

Crpoenue aToma B
COOTBETCTBUU c
MOJIOKEHUEM XUMHUYECKOTO
sneMmenTa B [lepuognueckon
cUcCTEME.

Crpoenue BEILIECTBA:
XUMUYECKas CBSI3b u
KPUCTAJUTMYECKUE PELIETKH.
3aBUCHUMOCTH CBOMCTB
00pa30BaHHBIX AJIEMEHTaMHU
MPOCTHIX BEIIIECTB
(MeTannos, HEMETaJIOB,
OaropoJHbBIX Tra3oB) OT
MOJIOKEHUSI DBJEMEHTOB B
[lepnonnueckoii cucreme.
Tunonorus
HEOPTraHWYECKUX BEIIECTB,
JIeJIeHUe WX Ha KJacchl U
rpynnsl. [IpencraBurenu

Ilpeocmasnsamo WHGOPMALIMIO TI0 TEME
«lleprnoamueckunit 3aKOH 51
[lepnonnueckas  cucrema  J[. W
MeHeneeBa B CBETE€ TEOPUH CTPOEHUS
aToMay B BHUJE TaOJHI], CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpeactB UKT.

Buvinonnams TecToBble 3aJJaHUA 110 TEME.
Ilpeocmasnams WHGOPMALIMIO TI0 TEMeE
«Bugpl XMMUYECKHUX CBSI3€M W THUIIBI
KPUCTaJUIMYECKUX PELIETOK.
B3anmocCBs3b  CTpOEHMS UM CBOWCTB
BEIIECTB» B BHAE TaOIUIl, CXEM,
ONIOPHOI'0 KOHCIIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts UKT
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XUMUYECKHUE pcaknuu

[Ipu3Haku u yciaoBus
MPOTEKAHUS XUMUIECKUX
peakuuid. Tunomorus
XUMHYECKUX PEaKIUi 10

Ilpeocmasname wHOOPMAIIUIO IO TEME
«Knaccuduramnus XUMAYECKUX PEaKITHi
M0 Ppa3IuYHbIM Tpu3Hakam. CKOpOCTb
XMMHUYCCKHX peakiuily B BUAC TaOIUII,




paSJ'II/I‘IHBIM OCHOBAHUSM.
Peakiinu noHHOro ooMeHa.

CXEM, OIIOPHOT'O KOHCIIEKTA, B TOM YHCIIE
¢ npuMmenenueMm cpencts UKT.

OxucauTenpHo- Buvinoaname TecToBBIE 33JaHUS 110 TEME.
BOCCTAaHOBUTEJILHBIE Xapaxmepuzoéamsb OKUCIATEIBHO-
peaxkuuu BOCCTAaHOBUTEJIbHBIE PEAKIIHH,
OKHCJIUTEIb U BOCCTAHOBUTEIIb.
Omauuame 3TOT TUI PpeaKUMd  OT
peakmuii ooMeHa.
3anucvléams ypaBHEHUS OKUCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKIUH C
MTOMOIIBIO AIEKTPOHHOTO OaslaHca
62-63 OcHOBBI XUMHUECKUE CBOMCTBa | Xapakxmepu3zoeamp 00IIE, OCOOCHHBIC U
HEOpPraHUYecKOn IIPOCTBIX BEIIECTB. UHAMBHUyaJIbHbIE  CBOMCTBA  KHUCIOT,
XUMHUH XapakTepHble XMMHMYECKHE | OCHOBAHHUW, COJIEH B CBETE€ TEOpUU
CBOICTBa COJICOOPA3YIOMIUX | AIIEKTPOIUTUICCKON AUCCOIHAIIHH.
OKCHUJIOB, TUPOKCUIIOB | Apeymenmuposams BOZMOKHOCTD
(ocHOBaHMM, KHUCIOT M | IPOTEKAHUS XUMUYECKUX pEaKUuil B
aM(pOTEpHBIX pacTBOpax IEKTPOJINTAX UCXOIA U3
THJIPOKCHJIOB), CoJel yCIIOBUI.
Knaccuguyuposame Heopranmueckue
BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
IIpusooums ipuMepbl pesIcCTaBUTENeH
KOHKPETHBIX KJIaCCOB U TPYIIII
HEOPraHUYECKUX BEIIECTB
64 IToBTOpEHME M TectupoBanue,  pemeHue | Buinonams TECTHI U yIPAKHEHUS,
o0oOmieHue Mo TeMe. | 3ala4 M BBINOJHEHHUE | pewiams 3a/1a4ui 10 TEME.
IToaroToBka k YIPa)XKHEHUH 110 TEME 1Iposooums O1IeHKY COOCTBEHHBIX
KOHTPOJILHOM paboTe JOCTUKEHUI B YCBOCHUH TEMBI.
Koppexmuposamb cBoY 3HaHUS B
COOTBETCTBUH C IJIAHUPYEMBIM
pe3yJIbTaToOM
65 Konrtposnbnas padora Ne4 «toropast o Kypcy OCHOBHOM HIKOJIBI»
66 AHaim3 KOHTPOJIbHOH paboTsl. [TofBeeHre NTOroB roua.
67-70 Pe3epBHOE Bpems







Y4eOHO-MeTOANYECKHIT KOMILIEKT Kypca
y‘{€6HO-M€TOI[I/I‘{eCKI/If/i KOMIUICKT IJIsd U3YUCHUA KypCa XUMHH B 8—9 KJIaccax, COBILaHHHﬁ ABTOPCKUM KOJUICKTHUBOM IIO
pykoBoactBoMm O. C. 'abpuensina, coaepKuUT, KpoMe YYCOHUKOB, YUEOHO-METOJUYECKUE U UJAKTHUYECKUE MOCOOUs, TeTpaau
JJIs1 BBIITOJTHCHU A J'Ia60paT0pHI)IX " IIPAKTHYICCKUX pa60T " ap.

YMK «Xumus. 8 knacc»
1. T'abpuensa O. C. Xumus. 8§ kmacc : yueb. mis obmeoopazosat. opranuzanmii / O. C. I'abpuensH, U. I'. Octpoymos, C. A.
CnagkoB. — M.: [Ipocsemenne, 2019
2. I'abpuemsia O. C. Xumust. Meroamdeckoe mocodune i 8 kimacca : yd4ed. mocodue mamsa odmeodpaszopar. opranusammii / O. C.
["abpuensn, 1. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
3. T'adbpuensu O. C. Xumus. COOpHUK 3a71a9 M yIIpaXHEHUH. 8 Kiacc : yue0. mocobue s obmeodpaszoBar. opranm3aruii / O. C.
I"abpuensn, U. B. Tpury6uak. — M.: [Ipocsemenne, 2019
4. T'abpuensa O. C. Xumwus. Tetpanas mist 1a00paTOPHBIX OIBITOB M MPaKTHYECKHX paboT. 8 kijacc : y4deOd. mocobue ams
obmeo0Opasosar. opranuzanuii / O. C. I'abpuensin, U. B. Akcénona, 1. I'. OctpoymoB. — M.: [Ipocsemienune, 2019
5. IN'abpuensn O. C. Xumusa. Pabouas tetpans. 8 kiacc : yued. mocobue st obmeodpaszonar. opranuzanuit / O. C. ['abpuensH,
C. A. Cnaakos, U. I'. OctpoymoB. — M.: IIpocsemnienue, 2019

YMK «Xumusa. 9 knaccr
1. I'abpuensa O. C. Xumusa. 9 kinacc : yue6. ana obmeoopazosar. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnagkoB. — M.: [Ipoceemenne, 2019
2. I'abpuensa O. C. Xumusa. Metonuueckoe mocodue s 9 kiacca : ydue6. mocodue mms obmeobpaszonar. opranuzanuii / O. C.
["abpuensn, 1. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
3. I'abpuensn O. C. Xumus. COopHUK 3a7a4 U yIpaxxHeHU. 9 knacce : yuel. nmocodbue s oomeooOpaszopar. opranuzanuii / O. C.
INabpuensn, U. B. Tpury6uak. — M.: [Ipocsemienue, 2019
4. T'abpuensn O. C. Xumus. Terpaab st 1aOOpAaTOPHBIX OMNBITOB M MPAKTHYECKUX padoT. 9 kiacc : ydyed. mocoOue ams
oOmeoOpazosar. opranuzauuii / O. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.: [Ipocsemienne, 2019
5. lN'abpuensu O. C. Xumus. Pabodas terpaasp. 9 kiacc : yuebd. mocobue st odmeodpaszoar. opranuzanmii / O. C. 'abpuensn, C.
A. Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK pexomMeHayeMOro npomneaeBTHYECKOro Kypca 7 Kiacca



1. I'abpuensu O. C. Xumus. 7 kiacc : yue0. mocodue st oomeodpaszorat. opranuzanuii / O. C. N'abpuenss, U. I'. Octpoymos,
C. A. CnagkoB. — M.: IIpocsemenne, 2018

2. I'abpuensa O. C. Xumusa. Metonuueckoe mocodue miist 7 kiacca : yued. mocobue mays odmeodbpaszosar. opranusamnmii / O. C.
["abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2018

3. T'abpuensn O. C. Xumusa. Terpaap s 1a00OpaTOPHBIX OMBITOB M MPAKTHUECKUX paboT. 7 kiacc : ydel. mocoOue s
obmeoOpasosar. opranuzanmii / O. C. 'abpuensn, U. B. Axcénona, 1. I'. OctpoymoB. — M.: [IpocBemenue, 2018

4. Tabpuensu O. C. Xumus. Pabovas tetpans. 7 kiace : yue0. mocodue s obmeodpaszosat. opranuzaruii / O. C. 'abpuensa, C.
A. Cinankos, U. I'. OctpoymoB. — M.: IIpoceemnienue, 2018
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