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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 3a Kypc XMMHUHU 8 KJiacca JJisi OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUU C
@®enepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM o001Iero obpazoBaHus. B Helt Takke
YYUTHIBAIOTCS OCHOBHBIC HJIeHW W MoJiokeHUs: [IporpaMMmbl pa3BuUTHS ¥ (OPMUPOBAHUS YHUBEPCATHHBIX
y4eOHBIX JICUCTBHH /1T OCHOBHOTO O0IIero o0pa3oBaHMs.

B cooTBeTcCTBUM C ATHMH JOKyMEHTaMH OOydaromuecss JTOJDKHBI OBJIAJIETh MPUEMAMH, CBSI3aHHBIMH C
orpeziesieHueM OHATUN: OTPaHUYMBAThH WX, OITUCHIBATh, XapaKTEPU30BaTh U CPAaBHUBATh. TaK KaK XUMHS —
HayKa SKCIIEpUMEHTANIbHAS, OOydYaromuecs IOJDKHBI OBIAJACTh TAaKUMH TI03HABATEIBHBIMH YUEeOHBIMHU
NEHCTBUSIMH, KaK SKCIIEPUMEHT, Ha0JII0/IeHne, U3MEpPEeHHe, OlMCaHue, MOJIeIMpOBaHNe, TUIIOTe3a, BIBOI. B
MPOIECCe M3YYCHHUs Kypca y OOYYarIIUXCS MPOJOHKAIT (OPMUPOBATHCS YMEHHUS CTaBUTh BOIIPOCHI,
OO0BSACHATH, KJacCU(UUUPOBATh, CPAaBHUBATH, ONPENCNATh HUCTOYHUKM HMHPOpPMAIMH, TOIy4YaThb U
AHATM3UPOBATh €€, TOTOBUTH HMH(DOPMAIMOHHBIA MPOIYKT, MPE3CHTOBATh €r0 MU BECTU JUCKYCCHIO.
CnenoBarenbHO, NEATEIbHOCTHBIA MOAXOA B U3YYEHHH XMMUU CIIOCOOCTBYIOT JOCTHKEHHUIO JTUYHOCTHBIX,
MPEIMETHBIX ¥ METalPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
B ocHOBY Kypca NOoJI0KeHBI CIeIyIOIIIe IeH:
e MaTepHallbHOE €IUHCTBO U B3aMMOCBSA3b OOBEKTOB U SIBICHHUM MPUPOIbL;
e Beaymas pojb TEOPETUYCCKUX 3HAHWU I OOBSCHCHHS W MPOTHO3HPOBAHHS XUMHUYCCKHX
SBIICHUH, OLEHKU UX NMPAKTUYECKON 3HAYMMOCTH;
® B3aUMOCBS3b KaUeCTBEHHOW M KOJMYECTBEHHON CTOPOH XMMHUYECKHUX OOBEKTOB MAaTEPHAILHOTO
MUDA;
® pa3BUTHEC XUMHYECKOH HAyKH W TIPOM3BOACTBO XMMHYCCKHX BEIICCTB M MATCPUAIOB IS
YAOBJIETBOPEHUS] HACYIIHBIX MOTpeOHOCTEH ueroBeka M OOIIECTBa, pelIeHUs TI00aIbHBIX
po0JIeM COBPEMEHHOCTH;
® TCHETHYECKas CBS3b MEXK/y BEIICCTBAMHU.

OTHU ueu peain3yloTcs B Kypce XMMHH OCHOBHOM IIKOJIBI MTyTEM TOCTHXKEHUS CIIECAYIOMINX L eJIei:

* Qopmuposanue y ydamuxcss XUMUYECKON KapTHUHBI MUPA, KaK OPraHUYECKOW YacTH €ro IEJI0CTHOM
€CTECTBEHHO-HAYYHOU KapTHHBIL.

* Pazeumue mo3HaBaTeIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEN yUalTuxcs
B IMpollecce€ HM3YYEeHHS HMHU XUMHUYECKOW Hayku U e€ BKIaJa B COBPEMEHHBIM HAayYHO-TEXHUYECKUH
nporpecc; (OpPMHUPOBAHHE BAKHEHIIHMX JIOTHYECKHX OIEpaIuii MBINUICHUs (aHAJM3, CHHTE3, 0000IIeHue,
KOHKpETH3aIsi, CPaBHEHHUE U JP.) B MPOIECCE TTO3HAHUS CUCTEMbI BAKHEUIIINX MOHATUH, 3aKOHOB M TEOPHIA
0 COCTaBe, CTPOSHUU M CBOHCTBAX XMMHYECKHX BEIICCTB.

* Bocnumanue yO0eXAEHHOCTH B TOM, YTO MPUMEHEHHE TMOJYYCHHBIX 3HAHUW W YMEHHH MO XUMHUHU
ABJIsIeTCS OOBEKTUBHON HEOOXOAMMOCTBIO JUIsl Oe30nacHON paboThI ¢ BEIECTBAMM U MaTepHallaMu B OBITY U
Ha MPOU3BOCTBE.

* [Ipoexmuposanue u peanuzayusi BBITYCKHUKAMHU OCHOBHOM IIKOJIBI JMYHON 00pa3oBaTeabHOU
TpaeKTOpUH: BbIOOp mpoduis oOydeHHs B cTapiled IIKoJe WiIH MpodecCHOHAIBHOTO 00pa3oBaTeNbHOTO
YAPESKICHUS.

* Osnadenue  KIOYe8bIMU  KOMHeMeHYuaMy:  y4eOHO-TIO3HABATEIbHBIMU, HH(POPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATUBHBIMH.

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe

CornacHo geiictBytomemy yueoHoMmy iany ' BOY»COILINel r.KapaOymnax» pabouas nporpamma 1iist 8-ro
KJ1acca 110 XHMHUH TIpeyCMaTpuBaeT 00ydeHne 2 9 B Henento, Becero 68 gyacoB. KoHTponbHbIe paboTh - 4,
IpaKkTU4YecKre padoThl — 9.



JIMYHOCTHBIE, METANIPEJMETHBIE U TIPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
KYPCA XUMHUHN
[To 3aBepiIeHNIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus BBITYCKHUKH OCHOBHOM
IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMHU PE3yIbTaTaMuU:

1. JInyHOCTHBIE pe3y/bTAThI:
1) ocosnanue cBOEH DTHUYECKOW INPHUHAUICKHOCTH, 3HAHHUE WMCTOPUM XHMHU W BKJIAaga POCCHICKON
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) ghopmuposarue OTBETCTBEHHOT'O OTHOIICHHS K IIO3HAHHIO XUMHHU; TOTOBHOCTH M CIIOCOOHOCTH y4aluXCsl K
CaMOPAa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB U TEOPUU XHUMHHU; OCO3HAHHOTO
BBIOOpA ¥ ITOCTPOCHUE MHIMBUTYaIbHONW 00pa30BaTEIbHON TPAEKTOPHH;
3) ¢opmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, HEOTHEMJIEMOW YacThI0 KOTOPOM
SBIISIETCSI XMMUYECKasi KapTHHA MUDA;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO pa3BUTHS HayKH M OOIIECTBEHHOMN
HPAKTHKH, B TOM YHCIIE H XUMUYECKHIM;
5) ocsoenue coumanbHBIX HOPM, TIPABHJI TIOBEICHHS, POJICi M POPM COIMATIBLHO JKU3HH B COLIMYME, IIPHPOIC
¥ YaCTHOHW >KM3HH Ha OCHOBE JKOJOTMYECKOH KyJbTyphl W 0€30MacHOro OOpalieHus C BEleCTBAMU H
MaTepHalaMH;
6) ¢gopmuposanue KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHHH CO CBEPCTHHKAMU U B3POCIBIMH B
npouecce o0pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, YyueOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYrHX
BUJIOB JICATEIILHOCTH, CBSI3aHHBIX C XUMHUECH.

2. MeranpenMeTHbIe pe3yJbTaThl:
1) onpedenenue uenelt COOCTBEHHOTO 00YYEHUsI, IOCTAHOBKA U (popMyJMpoBaHue JIjisi ceOsl HOBBIX 3a7ay;
2) nranupoeanue MyTeH TOCTHKEHHUS HKEIAeMOro pe3ysibTata 0Oy4YeHUs] XMMHH KaK TEOPETUYECKOro, TaKk U
IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue CBOMX IEHCTBUH C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYWecmeieHue KOHTPOJIs CBOCH
JIEATEIIbHOCTH B TPOILECCE JOCTIKCHUS pe3ynbTaTa, onpedeieHue CIOCOOOB AEHCTBUIN INpPU BHINOIHEHUH
71a00paTOPHBIX M MPAKTHYECKUX pabOT B COOTBETCTBUHU C NMPaBHJIAMH TEXHUKH 0€30IaCHOCTH;
4) onpedenenue WCTOYHHKOB XUMHYECKOW WH(OpMaluy, TONydeHHWEe H aHamu3 e€, CO3JaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTalus;
5) ucnonvszosanue OCHOBHBIX WHTCIUIEKTYAJIBHBIX OIEpallii: aHalW3a W CHHTE3a, CpPaBHEHHS U
cucTeMaTH3aluy, 0000IIEeH!s 1 KOHKPETH3AlluH, 8blaslieHie TPUINHHO-CIIeICTBEHHBIX CBA3CH U nocmpoenue
JIOTUYCCKOI'0 pacCyKACHUA U YMO3AKIIOUYCHHU A (I/IH)IYKTI/IBHOFO, ACAYKTUBHOI'O U 110 aHaJ'IOFI/II/I) Ha MaTcpurajc
€CTECTBEHHO-HAYYHOT'O COJIePKaHMS;
6) ymenue co3maBaTh, MPUMEHATh U MPEOOPa30BBHIBATh 3HAKK M CHMBOJIBI, MOJICITH M CXEMBI Ui PEIICHUS
yu4eOHBIX U M03HABaTEIbHBIX 33/]a4;
7) ¢opmuposanue M paszeumue SKOIOTHIECKOTO MBINUICHUS, YMEHHE NPUMEHSTh €r0 B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOH, COLIMAIBHOM MPaKTUKE U NPOQPecCHOHATbHON OpUEHTAlINY;
8) cenepuposanue unei u onpeneneHne CPeICTB, HEOOXOAUMBIX JUIS HX PEATH3ALUH.

3. IlpeamMeTHBIE Pe3yJIbTATHI:
1) ymenue o003HaYaTh XMMHUYECKHUE 3JIEMEHTHI, Ha3bIBaTh UX M XapaKTePU30BaTh HAa OCHOBE TOJOXCHUS B
nepuoanueckoit cucreme /. 1. Menneneena;
2) hopmynuposarue U3y4CHHBIX MOHSATHIA: BEIIECTBO, XUMHUECKUI AJIEMEHT, aTOM, MOJIEKYJIa, NOH, KaTHOH,
AQHUOH, TIPOCTOE U CIIOKHOE BEIIECTBO, XUMUYECKAS PEaKIIHs, BUIbI XUMHYCCKAX PEAKIIUN U T. II.;
3) onpedenenue no GopmyiaM cocTaBa HEOPTaHMUECKUX W OPTaHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKHX JJIEMEHTOB HMJIU CTCIICHU UX OKWCIICHHUS,
4) nonumarnue MHGOPMAITUH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (DOPMYJIbI U YPaBHEHUS,
5) ymenue xknaccupuyuposams pocThie (METAUIBI, HEMETAILIBI, OJIATOPOAHBIC Ta3bl) U CIOXKHBIC (OMHAPHBIE
COCIMHEHUS, B TOM 4YHCIIE M OKCHJIBI, a TaKXe THJIPOKCHIbI — KHUCJIOThI, OCHOBaHWsS, aM(OTEepHbBIE
THJIPOKCHUIBI — W COJIH) BEIECTBA;
6) gopmyruposanue TEPUOTUYECKOTO 33aKOHA, 00bSCHEHUe CTPYKTYphl W MHPOPMAIMU, KOTOPYHO HECET
nepuoIMvecKas cucreMa Xxumudeckux aneMeHToB Jl. V. MenpaeneeBa, packpvimue 3Ha4€HUS TIEPUOIHMYECKOTO
3aKOHA;
7) ymenue xapakxmepusoeams CTPOCHHE BEIIECTBA — BUIBI XUMHUYCCKHX CBSI3CH M THITbI KPUCTATHYCCKUX
pEelETOoK;



8) onucanue cTpOCHHS aTOMOB XHMHUYECKHX OJJIEMEHTOB C MOPSAKOBBIMH Homepamu 1—20 u 26,
omoobpadicerue UX C TOMOIIBIO CXEM;

9) cocmasnenue HopMyn OKCHIOB XUMUUECKUX DJIEMEHTOB H COOTBETCTBYFOLIMX UM THAPOKCHIOB;

10) Hanucanue CTPYKTYPHBIX (OPMYJ MOJIEKYJSPHBIX COCOMHEHHHA W (OPMYJIBHBIX EIWHHUI HOHHBIX
COEJMHEHUH 110 BAJICHTHOCTHU, CTEIICHH OKUCIICHUSI UJIH 3apsily HMOHOB;

11) ymenue popmyruposams OCHOBHBIC 3aKOHBI XMMHH: HOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJSPHOTO
CTPOEHUS, COXPAHEHUS MACChI BEIIECTB, 3aKOH ABOraipo;

12) ymenue @opmynruposamv OCHOBHBIC TIOJOKEHHS ATOMHO-MOJICKYJISIDHOTO YUYCHHS U TEOPHHU
JIEKTPOIUTUYECKOHN IUCCOLUALINN;

13) onpedenenue npu3HAKOB, YCIOBUI MPOTEKAHUS M PEKPALICHUS] XUMUYECKIX PEaKIINi;

14) cocmaenenue MONEKYISPHBIX YPABHEHUIH XUMUYECKHX PEAKLHUH, MTOATBEPKIAOMIMX OOIIHE XHMUUECKUE
CBOWCTBAa OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BEIIECTB M OTPAXKAIOMIMX CBS3M MEXKIy KiaccaMu
COCIUHCHMI,

15) cocmasnenue ypaBHEHHI PEaKIUi ¢ y4aCTHEM 3JICKTPOJIMTOB TAKXKe B HOHHOM (hopme;

16) onpedenenue o XUMHUYECKUM YPaBHEHUSM HPHHAICKHOCTH PEAKIUI K ONpeieIEHHOMY TUITY WU BHIY;
17) cocmasnenue ypaBHEHUIH  OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKUUH € MOMOIIBIO  METO/a
3JIEKTPOHHOIO OajaHca;

18) npumenenue MOHITUN «OKHCICHUE» U «BOCCTAHOBICHUE» ISl XapaKTEPUCTUKU XUMHUYCCKHX CBOMCTB
BEILIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKLUN XJIOPUI-, CyIb(ar- 1 KapOOHAT-aHHOHOB U KaTHOHA
aMMOHMS B pacTBOpE;

20) obwsicHenue BIUASHYS PA3THMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapaxmepuzoéams TMOJIOKECHHE METAJUIOB M HEMETAJIOB B IEPHOIUYCCKON CHCTEME DIICMEHTOB,
CTPOCHHUE MX aTOMOB M KPUCTAJUIOB, 0011He (PU3HIeCKIe U XUMUIECKHE CBOMCTBA;

22) 06vsicHeHie MHOTOOOpa3Hus IPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOIHH C YKa3aHUEM ¢€ IIPHYHH;

23) ycmanosnenue paziMyMii THAPO-, MHPO- U AIICKTPOMETAIUTYPIUU U WLIIOCMPUPOSakUe ITUX Pa3Iuduil
IpUMEpaMU MPOMBIIUIEHHBIX CIIOCOOOB MOIy4YE€HUSI METAIJIOB;

24) ymenue dasams 001IyI0 Xapaktepuctuky anmementos |, 1, VIIA rpymm, a Taxke BoJopona, KHCIOpoa,
a3zora, cepsl, (ocdopa, yriepoaa, KpeMHHUs M OOpa30BaHHBIX HMMH HPOCTHIX BEIIECTB M Ba)KHEHIIUX
COCMHEHUH (CTpoeHHe, HaXOXICHHWE B MPHUPOJE, MONyueHHe, (U3NYeCKHne W XHMHYECKHE CBOICTBa,
pUMEHEHNe);

25) ymeHue onucvieams KOPPO3UIO METAIUIOB M CIIOCOOBI 3aIIUTHI OT HeE,

26) ymeHnue npouz6o00ums XMMHUYECKHE PacyEThl C MUCIOJIb30BAHUEM IMOHSATUIN «MaccoBas I0JIs BEIIECTBA B
CMECH», «KOJIMYECTBO BEIIECTBA», «MOJIIPHBIA 00BEM» 110 POpMyJIaM U YPAaBHEHUSIM pEaKLUii;

27) onucanue CBOMCTB U MPAKTHUECKOTO 3HAYCHHSI U3yUCHHBIX OPraHMYECKHX BEIIECTB;

28) evinonnenue 0003HAYCHHBIX B TIPOrPAMME IKCIIEPUMEHTOB, PACNO3HABAHIEe HEOPTAHMYECKUX BEIECTB IO
COOTBETCTBYIOIUM NPU3HAKAM;

29) cobnrodenue paBui 0E30MACHON PadOTH B XMMUYECKOM KaOuHeTe (J1abopaTopun).

INJIAHUPYEMBIE PE3YJIBbTATBI ObYUEHUSA

BbinyCKHUK Hay4YuTCSH

®  3HAMb (NOHUMAMD).
— XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKUX 3JIEMEHTOB, (POPMYJIBI XUMHUYECKUX BEIIECTB, YPaBHEHHS
XUMUYECKHUX PEAKIINN;
— Ba)XHEHIINE XUMUYECKUE MOHATHS: BELIECTBO, XUMUYECKUI IIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHasi W MOJIEKYJIIpHash Macchl, MOH, KaTHOH, aHHOH, XHWMHYECKas CBS3b, AJIEKTPOOTPHUIATEIHHOCTD,
BaJICHTHOCTb, CTENIEHb OKHUCIIEHUS,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIH 00BEM, PacTBOPBI, AJIEKTPOJIUTHI U HEINEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JMCCOIMALUS, OKUCIIUTENb W BOCCTAHOBHUTENb, OKHCICHUE M BOCCTAHOBJICHHE, TEIUIOBOM A(PQEKT peakiuu,
OCHOBHBI€ TUIBI PEAKIIUIA B HEOPTaHUYECKON XUMHUH;
— (opMyTUPOBKH OCHOBHBIX 3aKOHOB M TEOPHUH XUMHM: aTOMHO-MOJICKYJIIDHOTO YYEHHS; 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEHIECTB, ABOrajpo; nepuoaudeckoro zakona /J[. M.
MenzeneeBa; TEOpUM CTPOEHMS aTOMa M YYEHHS O CTPOEHUHU BEILECTBA; TEOPUM DIIEKTPOJUTHYECKON
JUCCOLMAIMY U YYEHHS O XUMUYECKOUN peaKInu;

®  HA3bLIBAMD:
— XMMHUYECKHE IJIEMEHTHI,



— COEeIMHEHHUS N3YYEHHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;
— OpraHudecKkue BEIIecTBa Mo uxX (Gopmyse: MeTaH, STaH, TUJICH, allETUJICH, METAaHOJ, 3TaHOJI, TJIUIEPHH,
YKCyCHasl KHCIIOTa, TJII0K03a, caxapo3a;
®  00vACHAMD:
— (usuveckuii cMBICI aTOMHOTO (TMOPSIIKOBOIO) HOMEpa XUMHUYECKOTO 3JEMEHTa, HOMepa TPYIIbI |
nepuoza B nepuogudeckoit cucreme /1. . MenneneeBa, K KOTOPBIM 3JIEMEHT IIPUHAICKUT;
— 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJesiax MajbIX MMEPUOAOB U A-
IpyII, a TAaK)Ke CBOMCTB 00pa3yeMbIX UMH BBICIIUX OKCHJIOB U TUAPOKCHUIIOB;
— CYLIHOCTb MPOLECCa AIEKTPOIUTHIECCKON TUCCOIIMALIMY M PEaKIIUi HOHHOTO OOMEHa;
®  Xapakmepuzoeamv:
— XHMHYECKHUE JIEMEHTHI (OT BOJAOPOJIa A0 KaJIbIIMs) HA OCHOBE MX IMOJIOKEHUS B MEPUOJUYECKON CHCTEME
xummudeckux aneMeHToB [[. V1. MenzaeneeBa 1 0COOEHHOCTEH CTPOEHUSI UX ATOMOB;
— B3aMMOCBSI3b MEXK/Iy COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPTraHUYECKUX BEIUIECTB;
— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (MIPOCTHIX BEUIECTB — METAJJIOB U
HEMETAJJIOB, COSTUHEHUI — OKCHJIOB, KUCIIOT, OCHOBaHUH, aM(OTEPHBIX OKCUIOB U THAPOKCHJIOB, COJICH);
® onpeoensimy:
— COCTaB BEILIECTB 0 UX Gopmyiam;
— BQJICHTHOCTb U CTETIEHU OKUCIICHUS PJIEMEHTOB B COCIMHECHHH;
— BH/JIbI XUMUYECKOU CBS3H B COCTMHEHUSX;
— THIIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— MPUHAANICKHOCTH BEIIECTB K OMPEeIEHHOMY KIIACCy COeTUHEHU;
— THUIBI XUMUYECKUX PEAKIUN;
— BO3MOXHOCTb ITPOTEKAHUS PEAKIMI HOHHOTO 0OMEHa;
® cocmaeiamo:
— CXEMBI CTPOEHHsI aTOMOB IIEPBBIX ABAJLIATH AIEMEHTOB epruoaudeckon cucremsl . M. Menaeneesa;
— (popMyIIBI HEOPraHUYECKUX COSAMHEHUN N3YUEHHBIX KJIACCOB BEIIECTB;
— ypaBHEHHUS XUMUYECKUX PEAKIUH, B TOM YHCIIC OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX, C TTIOMOIIBIO METOa
JIEKTPOHHOTO OanaHca;
®  0e30nacHo oopawamsca:
C XUMHUYECKOM MOCy10i 1 1a00paTOpHBIM 000PYI0BaHUEM;
®  NPOBOOUMb XUMUYECKULI DIKCHEPUMEHM.
— MOJTBEPNKAAIOUIUN XUMHUUYECKUN COCTaB HEOPTaHUYECKUX COEIMHEHU;
— TOJITBEPKAAONTUN XUMHYECKUE CBOMCTBA N3YUYEHHBIX KJIIACCOB HEOPTaHUUECKHUX BEIECTB;
— MO0 TMOJYYeHHI0, COOMPAHHUI0O W PACMO3HABAaHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPOJa, BOIOPOJA,
YTJIEKUCIIOTO Ta3a, aMMHAaKa);
— M0 OMNpEeNeleHUI0 XJIOPHI-, CyibdaT-, KapOOHAT-MOHOB U MOHA aMMOHHS C MOMOIIbI0 Ka4yeCTBEHHBIX
peaKuii;
®  GLIYUCTAMD:
— MacCOBYIO JIOJIF0 XUMUYECKOT0 AJIEMEHTa M0 (hopMyJie COeTMHEHUS;
— MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE;
— Maccy OCHOBHOTO BEILIECTBA 110 U3BECTHOM MACCOBOM JI0JIM TPUMECEH;
— 00BEMHYIO JI0JTI0 KOMIIOHEHTa ra30BOil cMecH;
— KOJIMYECTBO BEIECTBA, O0OBEM HIIM MAacCy BEIIECTBA MO KOJMYECTBY BeIIECTBAa, 00BEMY WM Macce
peareHTOB, WX MPOTYKTOB PEAKIINH;
®  UCNONbL308aMb NPUOOPEMENHBLE 3HAHUA U YMEHUs 8 NPAKMUYecKoUu 0esimelbHOCMU U NOBCEOHEBHOL
HCUBHU:
— 111 0e30IacHOro OOpalieHusl ¢ BEIIECTBAMHU W MaTepuajaMd B TMOBCEIHEBHOW >KM3HU W TPAMOTHOTO
OKa3aHUs NEPBOM MOMOIIM HNPU 0XKOTAX KUCIOTAMH U IIETOYaAMH;
— 17151 OOBSICHEHUS OTJIETBHBIX (DAKTOB M IPUPOIHBIX SIBIICHUH;
— JUTSI KpUTUYECKOM OIIEHKH MH(OPMAITIH O BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY.

BLIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYHTLCHA

o XapaKTCPU30BaTb OCHOBHBLIC MCTOAbI IMO3HAHUA XUMHUYCCKUX 06BGKTOBZ Ha6JHOI[eHI/Ie, HU3MCPCHHUC,
IKCIEPUMEHT, MOJICITUPOBAHHE;
o paznIuyaTh XUMHUYECKHE OOBEKTHI (B CTATUKE):

— XUMHYCCKUC DJICMCHTEI U IIPOCTHIC BCIICCTBA,



— MeTaJJIbl ¥ HEMEeTaJUIbl U XapaKTepU30BaTh OTHOCUTEIHLHOCTh MPUHAIJIEHKHOCTH TaKMX OOBEKTOB K TOM
WJIM UHOM I'PYIIIIE;
— OpraHM4ecKHe U HEOPraHUYECKUE COCAMHECHMUS,;
— TUAPOKCUABI (KUCIOPOACOACpKAIINE KUCIOThI, OCHOBaHHUS, aM()OTEPHBIE THAPOKCHUIBI);
— OKCHJIBI HEeCoJIe00pa3yromme 1 cojeodpasyromue (KUCIOTHBIE, OCHOBHBIC, aM(POTEpHBIC);
— BaJICHTHOCTH U CTETICHb OKUCJICHUS,
— CHUCTEMaTHYeCKHUE U TPUBHAIBHBIE TEPMUHBI XUMUYECKOW HOMEHKIIATYPBI;
— 3HAKOBYID) CHUCTEMY B XHMHH (3HAaKH W (QOPMYJbI, WHIACKCHI W KOIPPUIMECHTHI, CTPYKTYpHBIE H
MOJIEKYJISIpHbIE (hOPMYJIbI, MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKUid, MMOJIHbIE U COKpAIIEHHbIE HOHHbBIE
YpaBHEHUS PEaKINi, TEPMOXMMHUYECKUE YpaBHEHUS, OO0O3HAUCHUS CTCICHW OKHCICHUS M 3apsga HOHA
B (hopMyIie XUMUYECKOTO COCTMHCHHUS);
o pasznuyaTh XUMUYECKHE OOBEKTHI (B JUHAMUKE):
— (pu3uveckue U XUMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPECHHUS U JUCCOIUAINH;
— OKUCJIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH U PEAKIIMH OOMEHa;
— CXEeMBbI ¥ YPaBHEHHS XUMUYECKUX PEAKITUiA;
J COOTHOCHTb:
— 9K30TEPMUYECKHEC PEAKIIUU U PEAKIIMHA TOPCHHSI,
— KaTaluTH4ecKue U (hepMEeHTATUBHBIC PEaKIUu;
— METaJul, OCHOBHBIH OKCH]I, OCHOBaHHUE, COJIb;
— HEMEeTaJll, KUCJIOTHBIA OKCHJ, KHUCJIOTA, COJIb;
— CTPOCHHME aToMa, BUJ XHUMHYECKOH CBS3M, THI KPUCTAJUIMYECKON pPEIETKH U PU3NYECKHe CBOMCTBA
BEIIIECTBA,
— HaxOXJCHHE IEMEHTOB B IIPUPO/JIE ¥ MPOMBIIIICHHBIE CIOCOOBI MX MOTyUEHUS;
— HE00XOIMMOCTh XUMHUYECKOTO MTPOU3BOCTBA M TPEOOBAHUH K OXpaHE OKPYIKAIOIIEH CPeIbl;
— HeoOXOIMMOCTh MPUMEHEHHS COBPEMEHHBIX BEIIECTB W MaTepuaioB U  TpeOOBaHUU K
3I0POBBECOEPEIKEHUIO;

o BBIJIBUTATh M SKCIIEPUMEHTAILHO MPOBEPSATH TUIIOTE3bl O XMMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa, CTPOEHUS U MPUHAIIIEHKHOCTH K ONpeAeIEHHOMY Kiaccy (TpyIie) BelecTB;
o MPOTHO3UPOBATh CIMOCOOHOCTh BEIIECTBA MPOSBISITH OKHUCIWUTEIBHBIE WU BOCCTAHOBHUTEIBHBIE

CBOICTBA C y‘-IéTOM CTEIIEHEN OKHUCICHUS 9JICMCHTOB, BXOJAIINX B C€ro COCTaB, a TAKXC IPOAYKTOB
COOTBCTCTBYIOIINX OKHUCIIUTCIbHO-BOCCTAHOBHUTCIbHBIX peaKum?I;

L4 COCTAaBJIAATh YPAaBHCHHA peaKuHﬁ C Y4aCTHEM THUIIMYHBIX OKHCIIMTEIICH M BOCCTAaHOBUTEICH HAa OCHOBE
QJICKTPOHHOT'O 6ancha;
L4 OMPEACIIATE BO3MOKHOCTD MPOTCKAHUSA XUMHUYCCKUX peaKHHP’I Ha OCHOBC J3JICKTPOXHUMUYCCKOTO pAaa

HANpsDKEHUH METaJJIOB, psAla 3JIEKTPOOTPHULIATEIbHOCTH HEMETAIIOB, TaONMIIBI PACTBOPUMOCTH U yuéTa
YCJIOBUW NMPOBEACHUS PEAKLUN;

o MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (POPMYJIaM U ypaBHEHHSIM:
— JUIs1 BBIBOJIA (DOPMYJIBI COETMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— JUI IPUTOTOBJIEHUS PACTBOPA C UCIIOJIB30BAHUEM KPUCTAJUIOTUAPATOB;
— JUUIs1 HaXOKJIEHUs JTOJIA BBIX0J1a ITPOJIYKTA PEAKIIMH 110 OTHOLIEHUIO K TEOPETUYECKH BO3MOKHOMY;
— ¢ ucrnonp3oBaHueM npasuia [eii-Jltoccaka 06 00bEMHBIX COOTHOIICHHUSX I'a30B;
— C UCTIOJIB30BAHUEM TOHITHI «KMOJIbY», «MMOJIbY», «4UCIO ABOTrapoy;
— 10 TEPMOXUMHUUYECKUM YPABHEHUAM PEAKLIUH;

® [POBOJUTH XHWMHUYECKHUH OKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOJACHUEM TMPaBUI TEXHUKH

0€30MacHOCTH:
— 10 YCTaHOBJICHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COCAUHECHUS;
— NP BBIITOJHEHUH UCCIIEIOBATEIBCKOIO MMPOEKTA;
— B JIOMAILIHUX YCJIOBUSIX;

o UCMOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBble KOMIIETEHIIMM JJIsl BBIMOJIHEHUS IPOEKTOB M y4eOHO-
HCCJIEIOBATEIBCKUX pa0dOT MO M3YUYEHHIO CBOWMCTB, CIIOCOO0OB MOMYyUEHUS U paCIIO3HAHMS BEIIECTB;

o ONpENeNIATh HMCTOYHMKM XHUMHUYECKOM MH(OpPMAIUK, MPEACTaBIATh CIUCOK HH()OPMAIMOHHBIX
pecypcoB, B TOM YHCJIE U HA HHOCTPAHHOM $13bIKE€, FTOTOBUTh MH(POPMALMOHHBINA IPOAYKT U IPE3EHTOBATH €T0;

o O0OBEKTHBHO OIICHMBAaTh MH(OpMAIMI0 O BELIECTBaX M XHWMHUYECKHUX IIpoleccax, KPUTHUYECKU
OTHOCHUTCS K TIICEBJJOHAYYHOH uHpOpMalMU, HEZ0OPOCOBECTHOW peKiIaMe B CPEACTBAX MacCOBOM
nHpopmanuu;



COJAEPKAHUE KYPCA XUMMHH 8 kinacca

HavaJjbHble NOHATHSA U 3aKOHBI XHMHHU
Tena u BemiectBa. CBOHCTBa BeIIECTB. JTAJOHHBIE (M3WYECKHE CBOMCTBA BEIIECTB. Marepuassl U
MmarepuaigoBefeHue. Poilb XMMHMM B JKH3HU COBPEMEHHOro oOmectBa. OTHOLIEHHE OOLIecCTBa K XHMUHU:
xemodmins 1 xemohoOous.

Meroap! nzyuenus xumuu. Habmoaenune. DxcriepumeHT MojaenupoBanue. Mojienn MaTepralibHbIe U
3HAKOBBIE WM CUMBOJIBHBIE.

I'asel. XKunxoctu. TBEpable BemiecTBa. B3anMHBIE Iepexoipl MEXKIY arperaTHbIMH COCTOSHUSMHU
BEIIECTBA: BO3TOHKAa (cyOnmmanus) W JaecyOimMmanusi, KOHACHCAIMs M HCIApeHue, KpUCTAJUIM3auus M
IUIABJICHUE.

®dusnyeckue spieHUsA. YucTble BellecTBa U CMeCH. I'OMOreHHble U rereporeHHole cMmecu. Cmecu
razoo0pasuble, xuakue U TBEpAble. CrocoObl pa3feneHus CMecel: IeperoHka, WiIM AUCTHILIALMS,
OTCTaWBaHUE, (DUIBTPOBAHUE, KPHCTALIM3AIM WIM BblapuBaHue. Xpomartorpadus. [IpumeneHue 3Tux
croco0oB B J1a00paTOPHOI NpaKTUKE, HA IPOU3BO/ICTBE U B OBITY.

XUMHUYECKUE 3JIEMEHTBHI. ATOMBI M MOJEKYJbl. [IpocTble M CllOKHBIE BeliecTBa. AJUIOTPONMS Ha
npuMmepe kuciaopona. OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJISIpHOro ydeHusa. HMonel. Bemecrsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOI'O CTPOCHHSL.

3Haku (CUMBOJBI) XMMUYECKHUX 3JIeMEHTOB. MHGopmanus, KOTOPYIO HECYT 3HAKM XHMHYECKHUX
DJIEMEHTOB. ODTHUMOJIOTHSI Ha3BaHWH HEKOTOPHIX XWMHYECKHX dJeMeHTOB. llepmommdeckass Tabnuia
XUMHUYECKHX 31eMeHTOB /. . MenzeneeBa: KOpOTKONEPUOIHBIM U JUIMHHONIEPUOIHBIN BapuaHThl. 1leprnonabl
u rpynnsl. ['naBHast u nobouHas noaArpynnsl, win A- u b-rpynnel. OTHOCHUTENbHASI aTOMHAas Macca.

Xumnueckue ¢opmynsl. Muaekcsl u  koddduuuentsl. OTHOcHUTENbHAs MOJEKYJspHas Macca.
MaccoBast 10J11 XMMHUYECKOIO 3JIeMEHTa B coeAuHeHuu. HHdopmanus, KOTOpyl0 HECYT XMMUYECKHE
dbopMyIbI.

Banentnocts. CtpykTypHBIE (QOpMYyNbl. XHUMHUYECKHE OJIIEMEHTHI C IMOCTOSHHOW M TIepeMEHHOU
BAJICHTHOCTBIO. BBIBOJ (OpMyIbl coelmHeHHs MO BajeHTHOCTH. OnpezeneHne BaJIGHTHOCTH XMMUYECKOIO
aneMeHTa o ¢opmyie BemecTBa. CocTaBleHHe Ha3BaHUHM COCJMHEHUH, COCTOSIIMX U3 JBYX XMUMHUYECKHX
JJIEMEHTOB, 110 BJICHTHOCTH. 3aKOH ITIOCTOSIHCTBA COCTAaBa BELIECTB.

XHWMHYECKUE peakunH. PeareHTsl U NpoayKThl peakuuu. [Ipu3Haky XMMHAYECKUX peakuil. Y CIOBHS
UX NIPOTEKAHUS U IpeKpalieHus. Peakiyy ropeHus. OK30TEPMUUYECKUE U S3HAOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpPaHEHHUs MacChl BElIECTB. XUMHUUecKue ypaBHeHHs. COoCcTaBlieHNE XMMHUUECKUX YPaBHEHUH.
HNudopmanus, KOTOpyro HECET XMMUYECKOE YpaBHEHHUE.

Knaccudpukanys XuUMHUECKMX peaklMid IO COCTaBy M YWUCIY pPEareHTOB U MpPOJAYKTOB. THIbI
XMMHUYECKHX peakiuil. Peakium coeuHeHus, pa3iokKeHus, 3aMellieHus 1 ooMeHa. KatanuzaTopsl U KaTtanus.

JleMoHCTpanuu
Komneknus marepruanoB 1 U31€IUN U3 HUX.
Monenu, ucrosib3yeMble Ha ypokax (hu3uku, Onosoruu u reorpapumu.
OObEMHBIE U IAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEIIECTB.
Mopenu KpUCTAIIMYECKUX PEIIETOK.
Cobupanue npudopa 171 MOTyUYeHHs ra3a U IpoBepKa ero repMeTUYHOCTH.
Bosronka cyxoro jibja, noja uin HapTalrHa.
ArperaTHble COCTOSIHUSI BOJBI.
Pa3nenenue 1ByX HECMEIMIMBAIOIIMUXCS )KUIKOCTEN € TOMOLIBIO AECTUTEIBHON BOPOHKH.
JIMCTHIIIATOD U ero pabora.
YcranoBka 1t puiabTpoBaHus U e€ padboTa.
VYcraHoBKa JiIs1 BRITapUBaHUS U e€ padorTa.
Komnnekuust 66ITOBBIX IPUOOPOB 17151 GUIBTPOBAHUSI BO3IyXa.
Pa3znenenue kpacsiiero BemiecTBa ¢ioMacTepa ¢ IOMOIIbIO METoAa OyMaKHOM XpomaTorpaduu.
Mopenu aqIoTpOHBIX MOAU(PUKAIIMIA YTIIEPOIa U CEPHI.
[Tonydyenue o30Ha.
Hoprpertst 1. 5. Bepuemnyca u JI. M. Mengeneesa.
KoncTpynpoBanue mapocTep >KHEBBIX MOAEIEH MOJIEKYJI.
Arnnapar Kunna.
Paznoxenue 6uxpomara aMMOHHS.
['openue cepbl 1 MAarHUEBOU JICHTBI.



e [loptperst M. B. JlomonocoBa u A. JI. JIaBya3be.

e  OmnbITEL, WIUTIOCTPUPYIOIIME 3aKOH COXPAHEHMS MAaCChl BELLIECTB.

e Topenue ¢pocdopa, pacTBOpeHUE NPOJYKTa TOPEHHUS B BOJAE U UCCIEIOBAHNE MOIYYEHHOIO PacTBOpa
JTAKMYCOM.

e BsauMozeincTBue CONIIHON KMCIIOThI C HIUHKOM.

e [lomyuenue rugpokcuna meau(ll) u ero paznoxeHue npu HarpeBaHUM.

JlabopaTopHbIe ONbITHI
* O3HaKOMJICHHE C KOJUICKIIUEH TaO0paTOPHON TTOCY/IBI.
* [IpoBepka repMeTHYHOCTH MPUOOPA JIJIs1 TOTyUEHHS Ta30B.
* O3HaKOMJIEHHE C MUHEpaJlaMy, 00pa3yIOIUMU I'PaHUT.
* [IpuroroBiieHnEe TeTEpOreHHON CMECH ITOPOIIKOB CEPBI C JKEIE30M U UX pa3JIeIcHHUE.
* BzaumoseiicTBrEe pacTBOPOB XJIOPUOB U HOAUIOB KAJIKs C PACTBOPOM HUTpaTa cepedpa.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3aumozeiicTBre ¢ CEpHOI KUCIOTOM.
* B3aumozeiicTBie pacTBOpa COJbl C KUCIOTOM.
* [IpoBepka 3aKkOHa COXpaHEHHUs MACCHI BELIECTB HA IIPUMEPE B3aUMOJACHCTBHS IIEIOUN C KMUCIOTOMU.
» IIpoBepka 3akOHa COXpaHEHHsS MAacChl BEIIECTB HA MPUMEPE B3aUMOACHCTBHS IMIENOYH C COJIBIO
xeneza(Ill).
* PasznoxeHnue nepokcuaa Bogopoia ¢ momoibio okcuaa mapranna (IV). 11. 3amemienue xene3om Meau
B MEJIHOM KYyIIOpOCE.
IIpakTHyeckue padboTbl
1. TlpaBuia TexHUKH O€30IIACHOCTU U HEKOTOpbIE BUABI pabOT B XMMUYECKOW J1abopaTopuu (kabuHeTe
XUMUN).
2. HaGmronienue 3a ropsiiieit cBe4oi.
3. AHanu3 noyBsl (aHAJIOT PabOThl «OUYUCTKA TOBAPEHHOM COJINY).

BaskHeiiliue npeacraBuTe/ M Heoprannyeckux Bemects. KojimyecTBeHHbIE OTHOIIEHUSI B XUMHHU

Cocras Bo3ayxa. [Toustre 06 00bEMHOI 101 () KOMIIOHEHTA IPUPOIHOM Ta30BOM CMECH — BO3/yXa.
Pacuér 06b€Ma KOMIIOHEHTA Ta30BOM CMECH 110 €r0 00BbEMHOM J1051€ U HA00OpOT.

Kucnopon. O3o0m. [Tonydyenue kucnopona. Cobupanue u pacro3HaBaHue KUCIOpo1a. XUMHUECKHE
CBOICTBa KMCIIOPO/A: B3aUMOJICHCTBUE C METallIaM1, HEMETAJUIAMHU U CJIOKHBIMU BeriectBaMu. [Ipumenenne
kuciopoga. KpyroBopor kuciopoaa B IpupoJe.

Oxkcupapl. O6pazoBaHre Ha3BaHUN OKCUIOB 1O UX Gopmynam. CocraBieHue GopMys OKCHIOB MO UX
Ha3BaHUsAM. [IpeacTaBuTenn OKCUAOB: BOJA U YIJIEKUCIIBIN T'a3, HETAIEHAs U3BECTbD.

Bognopon B npupone. dusnueckne u XUMHYECKUE CBOMCTBA BOAOPO/A, €r0 MOITYYeHHE U TPUMEHEHHE.

Kucnotsl, ux cocraB u ux knaccupukarnms. Muaukatopsl. Tabmuma pactBopumoct. CepHas u
COJISTHAsI KUCJIOTHI, UX CBOWMCTBA U MPUMEHEHHE.

Comm, ux cocraB u Ha3zBaHus. PactBopuMocTs comnelt B Boze. IIpencraBurenu cosnei: XJIO0pua HaTpus,
KapOoHaT HaTpus, pochar KaabIus.

[locTostnnass ABoragpo. KonwuuectBo BemectBa. Monb. Monsipass macca. KparHble equHUIIBI
U3MEpPEHMs] KOJIMYECTBa BEIIECTBA — MUJUIMMOJIb M KHUJIOMOJIb, MIJTUMOJISIpDHAST U KUJIOMOJISIpHAsl MaccChl
BELIECTBA.

Pacuérsl ¢ ncronb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJSPHAS MACCay, «IIOCTOSIHHAS
ABoraapoy.

3akoH ABoragapo. MomsipHbiii 00b€M Ta3000pa3HbIX BemecTB. OTHOCHTENbHAS TJIOTHOCTh Ta3a Io
JIpyromy rasy.

Kpatnple enuHHIBI U3MEpEeHUS — MUWUTUMOJISAPHBIA M KHJIOMOJSIPHBIH OOBEMBI Ta3000pa3HBIX
BEIIECTB.

Pacuérbl ¢ ucnonb30BaHHEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJSPHAs Macca», «MOJIPHBIN
00BEM Ta30By», «4UCIO0 ABOTAIPOY.

I'aapocdepa. KpyroBopor Bombl B mpupoge. Du3nUecKue W XUMHUYECKHE CBOWCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMHU.

OcHoBaHus, WX cocTaB. PacTBOpUMOCTh OCHOBaHMI B Boje. MI3MeHeHHE OKpacKh WHIUKATOPOB B
niesiouHoi cpeze. [lpeacraBurenu menoyeil: THAPOKCUIbI HATPUS, KA U KaJIbLIHS.

PactBoputens u pactBopéHHOE BemiecTBO. PactBopbl. PactBopenue. ['mapatel. MaccoBast goiist
pacTBOPEHHOTO BEUIECTBA. Pacy€Thl, CBSA3aHHBIE C UCIIOJIB30BAHUEM MOHATHS «MACCOBAsI JOJIsI pACTBOPEHHOIO
BEIIECTBAY.



JdemoHcTpauuu
Onpenenenne coaepKaHus KUCIOPOIa B BO3AYXE.
[Tonyuenue kuciopoa pas3inoKEHUeM IepMaHraHaTa Kajaus U IepoKCuaa BOJIOpOa.
CoOupaHue METOIOM BBITECHEHHSI BO3yXa U BOJIBL.
Pacno3naBanue kuciopoaa.
I'openne mMaraus, xenesa, yrisi, cepsl U hocdopa B KUCIOPO/IE.
Komnexknus oxkcuuos.
[Tonyuyenue, cobupanue U pacro3HaBaHHE BOJOPOJA.
I'openue Bogopona.
B3aunmoneiictBue Bogopoaa ¢ okcumom meau(Il).
e Kosnekuuss MUHEPAIbHBIX KUCIIOT.
e [IpaBuio paz0aBieHus cepoil KUCIOTHI.
e Komnekuus conei.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUI U coJiel B BOJIE.
HekoTopelie MeTaibl, HEMETAJLIBI U COEMHEHMSI C KOJIMUECTBOM BEILECTBA, PABHBIM 1 MOJIb.
Monens MossipHOTo 00BEMa Ta3000pa3HBIX BEIIECTB.
Komnnexknust ocHOBaHUI.
JlaGopaTopHble ONBITHI
* [IToMmyTHEHHE U3BECTKOBOM BOJBI IIPU IIPOITYCKAHUU YTIJIEKHCIIOTO Iasa.
* [Tomydyenue BoJ10opoJa B3aMMOIEUCTBUEM IIUHKA C COJISTHOM KUCIOTOM.
* PacniozHaBaHue KHUCIIOT C IOMOILbIO HHIUKATOPOB.
* I3MeHeHne OKpacKu MHANKATOPOB B ILIEJIOYHOM CpeJie.
* O3HaKOMJIEHHE C IIpernapaTamMy JIOMAIIHEN WM IIKOJIbHOW alTeuKu: pacTBOpaMH MEpOKCUIa BOJOPOa,
CIIUPTOBOM HACTOMKH MOJa, AMMHAKA.
IIpakTyeckune padoTnl
4. Iony4yenue, coOupanue u pacro3HaBaHUE KUCIOPOa.
5. Ilomyuenue, cobupanue U pacrno3HaBaHUE BOAOPOJA.
6. IIpuroroBneHue pacTBopa ¢ 3aJaHHOM MacCOBOW JJOJIEN paCTBOPEHHOT'O BELLIECTBA.

OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHU I
O6o6menue cBeneHuit 00 OKcHaax, WX Kilaccu(UKaIMKM, Ha3BaHUSX M CBoiicTBax. CmocoObl
MOJTYYEHUST OKCUI0B
OcHoBanus, ux Kiaccuukaius, Ha3BaHUs U CBOMCTBA. B3anMopelicTBrue ¢ KUCIOTaMHU, KUCIIOTHBIMU
OKCHJAaMHU U cojisiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHUI. CIOCOObI MOTYYEHHs] OCHOBaHHM.
Kucnotsl, ux knaccudukanus u HazBanus. OOmIre XUMUYECKHE CBOWCTBA KHCIOT. B3aumonelicTBue
KHUCJIOT C METaulaMU. OJEKTPOXUMMYECKUN psJl HaOpsDKeHUM MeTauloB. BzaumopeicTBue KHCIOT C
OKCHUJaMU MeTayuioB. B3aumojelicTBue KHUCIOT C€ OCHOBAaHMSIMH — pEaklUMs HeUTpaiu3aluu.
B3aumopetictBue kuciort ¢ coiisiMu. [lomyuenne 6€CKUCTOPOIHBIX U KUCIOPOICOIEPKAIINX KUCIIOT.
Comu, ux kmaccupukamus U CBONCTBA. B3ammopeiicTBue conell ¢ MeTallaMH, OCOOCHHOCTH ITHX
peakuuii. BzaumoaencTBue coieit ¢ CoysiMu.
['eneTnueckue psapl MeTaia U HeMeTaiia. ['eHeTruueckast CBsI3b MEXJy KJIacCaMH HEOPraHUYEeCKUX
BEILIECTB.
JlabopaTopHbIe ONbITHI

¢ B3anMoelicTBIE OKCHUIA KAJIBIUS C BOJIOH.

* [ToMmyTHEHHE U3BECTKOBOM BOJBI.

* Peakuysi HeUTpaau3amum.

* [Tonyuyenne runpoxcuna meau(Il) n ero B3anMozaecTBue ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.

* B3anMo1eliCTBHUE KUCIIOT C METaJIIIaMU.

¢ B3auMoelcTBIE KHUCIIOT C COJIIMM.

* O3HaKOMIJIEHHE C KOJUIEKIIUEU COei.

* Bzaumonetictue cynabhara meau(Il) c sxemesom.

* B3auMoIeliCTBUE COJIEN C COSIMH.

* ['eHeTHUeCKast CBSA3b MEX/y KJIACCAaMU HEOPTraHWYECKHUX BELIECTB HA IPUMEPE COCUHEHNUN MEIN.
IIpakTyeckune padoThl



7. Peienue SKCIICPUMCHTAJIBHEBIX 3ajJia4d 110 TEME «OCHOBHBIE KJIACCHI HCOPraHUYCCKHX COC,I[PIHCHPIﬁ».

Ilepuoguyeckuii 3aK0H M MepUOANYECKAsE cMcTeMa XUMUYecKuX jieMeHToB /. U. MenaeseeBa.
Ctpoenue atoma
EcTecTBEHHbIE CEMEHCTBA XUMHUYECKHUX DJIIEMEHTOB: ILIEJOYHBIE M IIEJOYHO3EMENIbHbIE METasllbl,
rajJloreHbl, MHEpTHbIe (OmaroponaHbie) razbl.  AMGOTEpHOCTb. AMGDOTEpHBIE OKCHIBI U THUIPOKCHJIBI.
KomMruiekcHsie coiu.

Otkpertue . V1. MenneneeBbiM MEPUOIUYECKOTO 3aKOHA U CO3JaHUE UM TMEPUOJIUYECKOU CHUCTEMBI
XUMUYECKUX DIIEMEHTOB.

ATombl Kak (hopMa CYIIECTBOBAHHS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC CBEACHHS O CTPOCHUU
aToMOB. J[loka3aTenbcTBa CIIOXKHOCTH cTpoeHusi aromoB. OmnbiTel Pesepdopna. IlnanerapHas mopens
CTPOEHHUSI aTOMaA.

CocraB aTOMHBIX sJI€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIBHAS ATOMHAs Macca. B3anMoCBsI3b NOHATHI
IPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. DnekTponbl. CTpoeHHE JEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHX 3JeMeHTOB 1—20.
[TonsThe 0 3aBEpIIEHHOM AIEKTPOHHOM YPOBHE.

N3otonbl. Gusnueckuii cmpicn cumBonuku [leprnoauueckoii cuctemsl. CoBpeMeHHas (HOpMyIHpOBKa
MEPUOANYECKOTO 3aKOHA. VI3MeHEeHUsI CBOMCTB AJICMEHTOB B IEPUOJAAX W Ipynmax Kak (QyHKIUS CTPOSHUS
3IIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTuKa JJIEMEHTa-MEeTaJIa U 3JIEMEHTAa-HEMETAJlIa 110 HUX IIOJOKEHUIO B IEPHOJUYECKON
cucreme xumuueckux anemenTos /. . Menneneesa.

JleMoOHCTpanun
Paznuunbie hopMbI TAOIHIl TEPHOANIESCKON CHCTEMBI.
MopenupoBanue ocTpoeHus nepuoanueckon cucreMsl . . Menneneesa.
Mogien aToMOB XUMUYECKHUX JIEMEHTOB.
Mopenu aToMOB 3J1€MEeHTOB |—3-T0 IeproI0B.
JlaGopaTopHbie onbIThI * [lomydyenne aMm(poTepHOTro THAPOKCHIA M UCCIICAOBAHIE €r0 CBOMCTB.

XumMnueckas cBsizb. OKHCIMTEIBbHO-BOCCTAHOBUTE/IbHbIE PEaAKIIUH
HNonnas xumuueckass cBsA3b. MoOHBI, 0Opa3oBaHHbIE aTOMaMH METAIJIOB M HeMmeTauioB. (Cxembl
00pa30oBaHMsl MOHHOM CBSA3M AJIs1 OMHAPHBIX coenHEeHU. FlOHHbIE KpUCTAJUIMUECKHUE PEIIETKH U (U3NYECKUE
CBOWCTBA BEILECTB C 3TUM THUIIOM peléTok. [TonsaTre o popMysibHON eANHUIIE BELECTBA.

KoBanentHast xumuueckas CBs3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (opMyIibl. [IoHSATHE O BaJIEHTHOCTH.
KoBanentHas HenossspHas cBsi3zb. CXeMbl 00pa30BaHMsI KOBAJIEHTHOM CBS3M Ul OWHApHBIX COEIMHEHMH.
MonexysipHbIE ¥ aTOMHBIE KPUCTAJUIMYECKUE PEIIETKY M CBOMCTBA BEIECTB C ITUM THUIIOM PEHIETOK.

ONEeKTPOOTPULATENBHOCTD. PsAn anektpoorpunarenbHocTd. KoBaneHTHas NoOsApHas XUMHMUYECKas
cBs3b. Jlumonb. CxeMbl 00pa30BaHMsS KOBAJIEHTHOM TOJSPHOM CBA3M /s OMHApHBIX COEIMHEHUH.
MonexynspHble ¥ aTOMHbBIE KPUCTAJUIMUYECKUE PEIIETKU U CBOWCTBA BEIIECTB € 3TUM TUIIOM PELIETOK.

Mertannnueckast XUMUYECKas CBSI3b M METaJTIMUEcKasi KpucTajndeckas pemeérka. CBoiicTBa BEIIECTB
C 3TUM TUIIOM pelETOK. ENMHas npupoia XMUMUYECKUX CBA3EH.

Crenenb okucieHusi. CpaBHEHHE CTEMEHM OKHUCIECHHS W BajeHTHOCTH. [IpaBuia pacué€ra cremneHeu
OKHCIIEHHS 10 (hopMyJIaM XUMHUYECKUX COCAMHEHU.

OKHCIINTENBHO-BOCCTAHOBUTENBbHBIE peakiuuu. OnpeneneHue CTENEeHEeW OKHUCIEHUs I DJIEMEHTOB,
00pa3yIoUIMX BelIecTBAa pa3HbIX KJIAccoB. Peaklmm MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE
peakiuu. OKHCIUTENb W BOCCTAHOBMTENb, OKHCIEHHE W BoccTaHOBIeHUE. (CoCTaBlIeHHE YpaBHEHMM
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIM METOO0M 3JIEKTPOHHOTO OasiaHca.

JleMoOHCTpanun
e Buneodparments! u cnaiinpl «loHHas XuMudeckas CBSI3b».
o  Komekius BemecTB ¢ HOHHON XUMHUYECKOH CBA3BIO.
e Mopenn HOHHBIX KPUCTAIINYECKUX PEIIETOK.
e BuacodparmenTs! u cnaiiasl « KoBaieHTHasE XUMHAYECKAST CBSA3hY.
e Komnekuus BemecTB MOJEKYIIPHOTrO U AaTOMHOIO CTPOCHHSL.
e  Mogenu MOJEKYJSIPHBIX U aTOMHBIX KPUCTAIIINYECKUX PEIIETOK.
e BuneodparmeHTsl u cnaiiapl « MeTanmndeckass XAMUIeCKast CBSI3b).
e Komnekuust «MeTaibl U CIUIaBbD».
e BsaumopeiicTBUe LIMHKA C CEPOI, CONIIHOM KUCI0TOH, xsopuaom meau (II).



e ['opeHue mMarnus.
e BzauMojelcTBUE XJIOPHOW U CEPOBOJIOPOIHON BOIBI.
JlabopaTopHbIe ONbITHI
* I3roToBiieHre MOJICIIH, WIITIOCTPUPYIONIEH CBOMCTBA METAJTTIMYECKOM CBA3U

KanenaapHo - TeMaTuyeckoe MJIaHUPOBaHUe
8 KJIIACC
(2 4 B Hexemto, Bcero 68 yacos)



Ne JlaTa
n/n Tema ypoka XapakTepucTHKA AeATeJbHOCTH ydyamuxcs: YY /|
wian | ¢axkr
peryJisi- NMO3HABAa- KOMMYHH- | JINYHOCTH
THBHbIE TeJbHbIE KATHBHBI | bl€
e
Tema 1. BBenenune B xumuio (6 yacon)

1 Beenenne. Xumus — 4yacthb dopmu- ®opmupoBanu | Popmu- dopmu-
ecrectBo3Hanus. [Ipenqmer poBaHue € YMEHHUS poBaHue poBaHue
xumuu. Bemecrtsa. MOHATHS O | HAOIIOAATh, YMEHUs UHTEpeca

2 [IpeBpaiienus BemecTB. Poip | XUMUH H JieNnaTh paborath K HOBOMY
XUMUU B )KU3HH YEJIOBEKA €€ pOJIM B | BBIBOJIbI IPH B Iapax, MpeaMETY.

3 IIpakTnyeckas padora Nel. | )KU3HU IIPOBEJICHUU OTBEYaTh
«IIpuémpl YEJIOBEKA | OMBITOB, Ha
oOpaitieHus ¢ 1abopaTOPHBIM YMCHHSI BOIIPOCEI
000pyIOBaHUEM» paboTarth C YUUTEIIS,
Hucrpykrax Th KHUTOM U C yMEeHUe

4 [lepuonnueckas cucrema MEPUOUYECKO | UCIOJB30-
XUMHUYECKUX deMeHToB 1. 1. 1 CUCTEMOH. BaTh
MenneneeBa. 3HaKu XUMHUYECK
XUMHUYECKUX DJICMEHTOB. Wi SI3BIK,

5) Xumuaeckue GOopMyIIbI. YMCHHE
OtHOcUTENbHAS aTOMHAs U paborarb
MOJIEKYJISIpHAsA Macca. C

6 IpakTnyeckas padora Ne2. XUMH1eC-
«HabmozieHue 3a ropsuiei Kol
ceeuoi» Mucrpykrax Th TIOCY JIOH.

Tema 2. ATOMBI XMMH4Y€CKHX 3J1eMeHTOB (7 4acoB)

7 OcHOBHBIE CBEICHUS O dopmu- ®opmuposanu | Popmu- dopmu-
ctpoennn atoMoB. CocraB poBaHue € YMEHHUS poBaHue poBaHue
atomoB. M30TOmBI MOHATHH 0 | paboTaTh C YMEHUS UHTEpeca

8 CrpoeHnue 3JeKTPOHHBIX CTpO€-HUU | KHUTOM, CITyIIaTh K
000JI04YEK aTOMOB. aToma, yMEHUs YUUTENs, | KOHKpET-

9 HNonrsl. MoaHas xuMuueckast XUMHUYECK | HHTETPUPOBAT | BECTHU HOMY
CBSI3b. Ol CBSI3U U | b 3HAHUS U3 JIMAJor ¢ | XUMHYECK

10 KoBajienTHas CBS3b. €€ BUIax. (buszuku B YUYUTEIEM | OMY

11 Meraunueckas XUMUYECKast XHMHIO. U IpyTUMHU | DJIEMCH-
CBSI3b yYaluMH- | Ty, TTOUCK

12 O06o06meHNe 1 CiL. HOIIOJTHUT
CHUCTeMaTU3alrs 3HaHUH 110 CIBHOM
TeMe: « ATOMBI XUMHYECKHUX uHpopMaLl
DJIEMEHTOBY U1 O HEM.

13 KonTtpoabHnas padora Nel
1o Teme: «Amomul
XUMUYECKUX DTIEMEHIN OB

Tema 3. IIpocTbie BenecTBa (5 4acoB)

14 IIpoctsle BemecTBa- dopmu- YMenue YMenue OBnane-
METAJLIIBI. poBaHue paborats ¢ COTPYIHU | HHE

15 [IpocTbie BeecTBa- MOHATHS O | Y4eOHUKOM, 4aTh C HaBbIKa-
HeMeTaJuIbl. AJUIOTPOIIHS. MeTaulaX, | JAOMOJHUTENIbH | yUYUTENeM | MU JUIst

16 KonmuecTBo BemecTna. HeMeTala | o B ITIOMCKE | IIPAKTH-
Mouis. MonsipHast Mmacca X, IuTEpaTypoit u coope YeCcKoM

17 MousipHbIii 00BEM Ta30B. KOJIMYECTB | MEPHOIUYECKO | MH(pOpMaIl | nesaTesb-

18 Pemenue 3amay mo remam: € BEILECT- ¥ CHCTEMOM. uu, HOCTH.
«Monsapnuiil 00vem 2a308, Ba. CJIylIaThb




KoJjiuuecmeo eeujecmear .

| ero.

Tema 4. CoequHeHUs] XHMHYECKHX 3j1eMeHTOB (16 yacoB)

19 CreneHp OKUCIICHUS. ®opmMupoB | YMeHue YmMenue YMeHue
20 Baxneiimue knaccol aHue paboraTthb C paboTarth | HCTOJb-
OMHAPHBIX COCTMHCHHUIA. MOHATHS O | Y4COHUKOM, B [1apax, B | 30BaTh
OKCHUIBIL. CTEIICHU yMeHHe rpynmax, | 3HaHUS B
21 OcHOBaHusl. OKHCIIE- COINOCTaBJIATh, | OTBEYaTh OBITY.
22 Kucnorsr HUA, paborats ¢ Ha
23 Conu KJIACCOB dbopmyiamu. BOTIPOCHI
24 Cocrasnenue hopmyi cosieid. | COCAHHECHU y4HTCIA.
25 0O0600611IEH E U H, YHCTBIX
cUCTEMATU3aIMs 3HaHUH 110 BeIECT-
TeMe «BakHelIme Kiacchl Bax H
OMHAPHBIX COCTUHEHUIN CMECAX.
26 AmopdHbIe U
KPUCTAJUTMYECKUE BEIIECTRA.
THuIbI KPUCTALTUYSCKUX
pelIeTOK
27 YucTeie BelecTBa U CMECH.
28 IIpakTuyeckasi padora Ne3.
«AHanu3 OYBEI U BOIBD
Hucrpykraxk Th
29 MaccoBas oJis
KOMITOHCHTOB B CMECH
30- | Pemenue 3amau Ha
31 HaxXOXXIE€HUE MacCOBOU HOJIH
KOMIIOHEHTOB CMECH.
32 IIpakTnyeckas padora Ne4.
«IIpuroroBnenue pacTeopa
caxapa C 3aJIaHHOM MacCOBOU
JI0JIEW PACTBOPEHHOIO
Beuectsay Mucrpykrax Th
33 O060061IEHNE U
CHUCTEMaTH3aIlis 3HAHUH 10
teme: «CoeTnHeHUS
XUMHUYECKHUX DJIIEMEHTOB).
34 KonTposbHnas padora Ne 2
o TeMe «CoeTMHEeHUst
XUMHYECKHX DJIEMCHTOBY
Tema 5. U3meHeHnus1, npoucxoasmue ¢ Bemecrsamu (12 yacon)
35 ®usnyecKue BICHUS B ®opmupo | YMeHue YMeHnne YMeHune
XUMHH. BaHHE paborathb ¢ BECTH HUHTETPUPO
36 XuUMUYECKHUe SBICHUS. MOHATUHN O | YYCOHHKOM, JTAAJIOT, BaTh
XUMUYECKUE PEeaKINH XUMHYECK | MEePUOJUYECKO | paboTaTh | MOMy4YeHH
37 3aKOH COXpaHEHHS MacChl ux W CHCTEMOH, B Mapax, bI€ 3HAHUSA
BEIECTBA. XUMHUUECKUE peaKusx, | anropuTMOM paborath | B
ypaBHEHHS. WX TUNAX, | pacCTaBIEHUSA | C MpaKkTHyIeC
38- | Pac4éThI MO XUMHYECKUM yMEHUs KOO (UIIMEHT | yYUTENIeM. | KoM
39 YpaBHEHUSAM nmucarhb OB B KU3HU.
40- | Tunel XUMHUYECKHUX peakiuid. | PCAKIHUU U | XUMHUYCCKUX
41 paccTaBiisi | ypaBHECHHSIX,
42 CKOpOCTb XMMHUYECKUX Tb ypaBHE- | yMCHHC
peakuumii. Katanuzatopsl. HHE B HHTErpUupoBaT
43 IIpakTHyeckasi padora NeS, | XUMUUCCK | b SHAHU3 U3
« IIpu3HaKy XUMHUYECKHUX nux (usnkn B
peakuuiiy MHcTpykTaxk Th | PCaklmiX. | XUMHIO.




44-

0O0001enue n

45 CHCTEMAaTU3alus 3HAHUH I10
TeMme «HMszmenenus,
npoucxooawue ¢
seUIeCmBamuy.

46 KontpoabHas padora Ne3.

1o TeMe «/3menenus,
npoucxooswue ¢

6euecmeamu.
Tema 6. Teopus 3J1eKTPOJIUTHYECKOMN JUCCOIHAIIMU M CBOMCTBA KJIACCOB HEOPraHUYECKUX COeTUHEHU
(21 yacoB)

47 PactBopenue kak ¢puzuko — | @opmupoBa | YMeHue ®opmupo | Dopmupo
XUMUYECKHM nponecc. Tunsl | HUE paboTats ¢ BaHUE BaHUE
pactBopoB. IToBTOpHBINH MNOHATUN O | y4eOHUKOM, | yMEHMS yMEHUs
uHCTpyKTax no T.b. pacTtBopax, | yMeHue paboTaTh | HHTETPUPO

48- | DnexTponuTudeckas JNEKTPO- COIIOCTABJISAT | MHAMBUAY | BaTh

49 nuccoranus (O/]) u Teopus | TUTUYECKOH | b, pabOTaTh C | aJbHO U B | 3HAHUS O
S aucconmar | popMmysiaMu. | mapax, pacTBopax

50- HonHbIe ypaBHEHHUS peakliuil | WU, HOHHBIX COTPpyAHH | , KHCIIO-

51 YpaBHEHUAX 4aTh C Tax,

52 VcnoBus npoTeKanus , KHCIIOTax, Y4UTEJIEM, | OCHOBAaHU
XUMHUYECKHMX PEaKIuii Mexy | OCHOBaHWI, yMEHue AX, COJIAX
pacTBOpaMu 3JIEKTPOJIUTOB COJISIX, 3aJaBaTh | M OKCHJIAX
10 KOHIIa OKCHIOB, BOIIPOCHKI. B

53 Kucnotel B cBeTe TOJ], OKUCIIUTEIIb IIOBCETHCB

54 OcnoBanus B cBete TO/] HO- HYIO

55 Oxcuipl, ux kinaccuukanus | BOCCTAHOBU AKU3Hb.

U CBOMCTBA. TCIIBHBIX

56 Coun, ux cBOMCTBa peaKnusx.

57 I'enernueckas CBsI3b MEKIY
KIIaccamu Heopranmyeckux | POPMHPOBa
COEIMHEHMUIA. HUC yMCHHA

58 | MpakTudeckas paGora Ne, | PaOOTath
« VioHHBIE peaKmun» yHaeOHuKOM,

Hucrpykrax Th anropuTMa

59 0O6061IeHMe 1 MH
cucTeMaru3anus 3HaHuit mo | COCTABICHH
teme: «PacTBopenue n A MOHHBIX
pacTBOPBI». YpaBHCHHH

60 OKHUCIUTENBHO- 1
BOCCTAHOBHTENbHbIE peakiy | PACCTAHOBK
(OBP). 1

61 CBoiicTBa IPOCTHIX U Kkoappume
CJIOXHBIX BEILIECTB B CBETE HTOB B
TOJ1 u OBP OKHUCJIUTEIh

62 | MpaxTuueckas padora Ne7. | "

VYcnoBus MpoTeKaHus BOCCTaHOBH
XUMHYECKHUX PEAKLUH MEXIY TEIIbHBIX
peaxkuusx.
pacTBOpamHu 3JIEKTPOIUTOB
J10 KOHIIa
Nucrpykrax Th
63 IIpakTnyeckas padora Ne§
Neg CBoiicTBa KHCIIOT,
OCHOBAaHMUI, OKCHUJIOB U
coJei.
HNucrpykrax Th




64

[TpakTtuueckass pabdota N9
Pemenue
SKCIIEPUMEHTANBHBIX  3aJad.
HNucrpykrax Th

65

Ob6o006menne u
CUCTEeMaTH3alMsl 3HAaHHUH 110
teme «PacTBopeHue.
PactBopsl. CBolicTBa
pacTBOPOB 3JIEKTPOJIUTOB,
MoHHbIC ypaBHEeHUs, OBP».

66

HUTorosasi KOHTpPOJILHASA
padora Ne4 3a Kypc XuMuu 8
KJjlacca

67-
68

AHan3 UTOroBoi
KOHTPOJILHOM paboTHI.
Hrorosoe 3ansarue
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