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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma mo XuUMMH JUid OOydYarOUIMXCSl 8 KJIACCOB COCTaBJ€HAa Ha OCHOBEe TpeOoBaHMM K
pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus,
npezcraBieHHbIX B dexepanbHOM rocylapCTBEHHOM 00pa3oBaTeIbHOM CTAaHIApTE OCHOBHOIO OOIIEro
o0pa3oBaHMs, C yUETOM pacHpeeI€HHbIX 10 KJlaccaM IPOBEpsEMbIX TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS
OCHOBHOHM 00pa30BaTeNbHONW HpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs U 3JIEMEHTOB COJEpXKaHMS,
NpPEJCTAaBICHHBIX B YHHUBEPCAIHHOM KoauW(pUKaTOpe MO XUMHM, a Takxke Ha ocHoBe [IpumepHoit
IpOrpaMMbl BOCIIUTaHMs OOY4YarOIIMXCsl MPHU IOJTYYEHHH OCHOBHOIO 0OO0IIero obpa3zoBaHHsA U € y4ETOM
Konuernuu npenogaBanusi yaeOHOTO mpeaMera « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
Ddenepanun, peaau3yoLUMX OCHOBHbIE 001eoOpa3oBaTenbHble Nporpammbl (yTB. Pemenunem Komnerun
Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «XUMUS»

Bkmag ydebHoro mpeamera «XuMmus» B JOCTH)KEHHE Leled OCHOBHOTO oO0miero oOpa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAYEHMEM XMMHUYECKOM HAyKd B IIO3HAHUM 3aKOHOB IPUPOABI, B Pa3BUTUHU
IIPOM3BOIUTENHHBIX CHJI OOIIECTBA U CO3/IaHUHM HOBOW 0a3bl MaTE€pUATBHON KYJIbTYPHI.

XuUMUS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpoCTpaHMia CBOE BIMSHHME Ha Bce 001acTH
YeJIOBEYECKOr0 CYIIECTBOBAHUS, 3a/ajja HOBOE BHJIEHHE MHpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBON KYJIbTYpbl, HEOOXOJUMBIM YCJIOBUEM >KM3HM OOILIECTBA: 3HAHME XUMMU CIYXKHUT OCHOBOM i
(opMUpPOBaHKS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MHPA; BAXKHYIO
poJib UrparoT GopMupyeMble XMMHEH MPEICTaBICHUS O B3aMMOIPEBPALICHUSX SHEPrHMM U 00 3BOIIOLMU
BEIIECTB B MPHUPOJIC; COBPEMEHHAsh XUMUS HAIpaBJiICHA HA PEHICHHE TII00aTbHBIX MPOOIEM yCTOWYHUBOTO
pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOW, JHEPreTUYECKOHM, NMIIEBOW M 3KOJIOIMYecKod Oe30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

B ycnoBusix BO3pacTaromiero 3Haue€HUs XMMHM B JKU3HHM OOIIECTBA CYLIECTBEHHO IMOBBICHJIACH POJIb
XUMHYECKOTO 00pa3oBaHMs. B miaHe conuanu3anuy OHO SIBIISICTCSI OJHUM U3 YCIOBHH (HOPMUPOBAHHSA
MHTEIJIEKTA JINYHOCTU U TADMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMUMHYECKHE 3HaHUS HEOOXOAMMBI Ui NPUOOpETeHHs] OOILIEKYJIbTYPHOIO
YPOBHSI, O3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO y4acTBOBaTb B MHOTIOOOpPa3HOIA
KU3HU OOILECTBa, /Ul OCO3HAHUS Ba)XKHOCTH Pa3yMHOI'O OTHOILIEHHUS K CBOEMY 3J0POBbIO U 3J0POBBIO
JIPYTHUX, K OKpYXarolled NMpUpOJHON cpene, A IPaMOTHOIO MOBEACHMS NPU HUCIIOJIB30BaHUU PA3IUYHBIX
MaTepuaioB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xumuueckoe o0pa3oBaHNE B OCHOBHOM INKOJE SIBJISETCS 0a30BBIM MO OTHOILIEHHMIO K CHCTEME OOILero
XumMuueckoro oOpazoBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEaJU3yeT MPHUCYIINE
o0IIeMy XUMHUYECKOMY OOpa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpBIE OTPAaXKalOT TIOCYIapCTBEHHBIE,
OOILIECTBEHHbIE M WHJMBUIYyaJbHbIE MOTPEOHOCTH. ODTHUM OIpENEesieTcs CYIIHOCTh OOIel CTpaTeruu
00y4yeHHMsl, BOCIIUTAHUS U PA3BUTHUS 00YYAIOLINXCS CPEICTBAMH YU€OHOT 0 npeMeTa « XUMHUS.

Nzyuenune npeamera: 1) ciocoOCTBYET peain3aliui BO3MOKHOCTEH JJII caMOpa3BUTHS U (POPMUPOBAHUS
KYJBTYpBl JUYHOCTH, €€ 0oO0lell M (YHKIHMOHAJIBHONH I'paMOTHOCTH; 2) BHOCUT BKJIaja B (POPMHPOBAHUE
MBILUIEHUSI M TBOPYECKUX CIHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX CAMOCTOSTEIbHOM Yy4eOHOM
NeSITebHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IMOBCEAHEBHOM
KU3HU, TaK U B MpOo(ecCHOHATbHON NeATeNbHOCTH; 3) 3HAKOMUT CO CleHu(UKON HaydHOTO MBIILIECHUS,
3aKJ1aJIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha €IMHCTBO IPUPOJBI U YENIOBEKA, SABISETCS OTBETCTBEHHBIM
3TarioM B (OPMHUPOBAHHUU €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH TMOAPOCTKOB; 4) CIOCOOCTBYET
(OpPMHPOBAHNIO IIEHHOCTHOI'O OTHOUIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K MPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIa/l B 9KOJIOTMUECKOE 00pa30BaHKE MIKOJIbHUKOB.

Ha3BanHuble HampaBieHUs B OOYYEHHMH XMMHUHU OOECIEeYMBAIOTCS CIEUU(UKON comep)kaHUs MpeaMera,
KOTOpBIM  SIBISIETCA TEJAarorMueckd aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOW HayKd XUMHH Ha
OIpEeACIEHHOM dTane €€ pa3BUTHUS.

Kypc XxuMuu OCHOBHOI WIKOJBI OPUEHTHUPOBAH HAa OCBOEHHE OOYYaIOIIMMHUCS OCHOB HEOPraHHMYECKOMH
XMMHHU ¥ HEKOTOPBIX MOHATHH U CBeIeHUH 00 OTJeNbHBIX 00BEKTaX OPraHUYEeCKON XUMUH.



Crtpykrypa coaepkaHus mnpeamera chOpMHUpPOBaHA HAa OCHOBE CHUCTEMHOIO MOJXOJa K €ro M3y4eHHIO.
CopnepxaHue CKIAaIbIBACTCSI M3 CHUCTEMBl MOHATUH O XMMHMUYECKOM JJIEMEHTE U BEILECTBE U CHUCTEMBI
MNOHATUH O XUMHUYEeCKOM peakuuu. O0e STH CHCTEMbl CTPYKTYPHO OPIraHHU30BaHbl 10 MPUHIUILY
NOCJIEA0BATENBHOIO PA3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUECKHUX IIPEICTABICHUN Pa3HOTO YPOBHS: aTOMHO-
MOJIEKYJIIDHOTO YYE€HHUsI KaK OCHOBBI BCErO €cTecTBO3HaHusA, ypoBHs Ilepuommueckoro 3akona J[. .
MenzeneeBa Kak OCHOBHOI'O 3aKOHAa XHWMHH, YYEHHMS] O CTPOEHMM aToMa M XUMHUYECKOH CBS3H,
IpeCTaBICHU 00 3JIEKTPOJIUTHUECKON IUCCOLMAllMU BEIIECTB B pacTBopax. TeopeTnueckue 3HAHUS
paccMaTpUBAalOTCS HAa OCHOBE SMIHMPUYECKH TMOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCA
MOCIIE0BATEIbHO OT OAHOTO YPOBHS K APYroMy, BBIMOJHSS (YHKIUU OOBSCHEHHUS M NMPOTHO3UPOBAHUS
CBOICTB, CTPOEHUS U BO3MOYKHOCTEN IIPAKTUUECKOTO IIPUMEHEHUS U MOJIYYEHHS U3ydaeMbIX BEILECTB.

Takas opraHuzanusi colep’kaHusi Kypca CIOCOOCTBYET MPEACTABICHUI0 XUMHUYECKOW COCTaBIISAOIICH
HAay4yHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM mnpupojsl. Tem cambIM oOecreuuBaeTcs BO3MOXKHOCTh
dbopMupoBaHUs y 00y4arOUMXCcs [IEHHOCTHOTO OTHOIIEHHUS K Hay4YHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOEHHUE COAEPKAHUS Kypca IPOUCXOIUT C IPUBICYEHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «OKkpykaronui Mup», «brosorust. 5—7 kinaccei» u «Pusuka. 7 Kjiaccy.

HEJIN U3YYEHUSA YYEBHOTI'O TIPEJIMETA «XUMMUS»

K HampaBieHHIO NEepBOCTENIEHHON 3HAYMMOCTHU IPU peanu3alnuu o0pa3oBaTeabHbIX (QYHKIUM mpenmera
«XUMHUS» TPaJULUOHHO OTHOCAT (POPMHpPOBAHME 3HAHUH OCHOB XUMHUYECKOW HAayKH Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NIPAKTUYECKON AEATEIbHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOW KYJbTYphl. 3ajada MpeaMeTra COCTOMT B (OPMHPOBAHWU CHUCTEMBI XHMHYECKHX 3HAHUH —
BOKHEHIIUX (DAKTOB, IOHATHH, 3aKOHOB M TEOPETHUECKUX IOJOKEHUHM, IOCTYHHBIX 0000IIeHUH
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, 3HAHUM O HAy4yHBIX METOJaX H3YYEHHUs BEIIECTB U
XMMHUYECKHX peakuuii, a Takke B (OPMUPOBAHMM M PA3BUTUM YMEHMH U CIIOCOOOB JESTEIbHOCTH,
CBSI3aHHBIX C IUIAHMPOBAHHEM, HAOIIOACHUEM U IPOBEACHUEM XUMHUUYECKOr0 IKCIIEPUMEHTA, COOIIOIEHUEM
npaBui1 6€30MacHOro o0pallleHus C BEIECTBaMU B MIOBCEIHEBHON KU3HU.

Hapsiny ¢ aTum nenu u3ydyeHus npeaMera B IporpaMMe YTOUHEHbl U CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIo obumiero obpazoBaHus. CeronHs B 00pa3oBaHUM 0CO00 3HAYMMOMN
NpU3HAETCST HANPABICHHOCTh OOYYeHHs Ha pa3BUTHE W CAMOPA3BUTHE JHMYHOCTH, (popMupoBaHme e&
UHTE/UIeKTa U oO0med KyinbTypbl. OOydeHHE YMEHHIO Y4YUTbCd M MPOJODKAaTh CBOE o0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJJTHOW M3 BaKHEHIINX (PYHKIMM yueOHBIX PEIMETOB.

B cBs3M ¢ 3TUM npu U3y4eHMM NpeaMeTa B OCHOBHOHM ILKOJIE AOMHUHMpPYIOLIEe 3HaYeHHEe MpUuoOpesH
TaKHe LU, KaK:

(dbopMHpOBaHNE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO00Opa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSTHIO PEllIeHUH, ClIOCOOHOM aJanTupoBaThcs K OBICTPO MEHSIOIIMMCS YCIOBUSAM
KU3HU;

HaIpaBJIEHHOCTh OOY4YeHUs] Ha CHCTEMATUYECKOE MPUOOIIEHUE YyYallUXCsi K CaMOCTOATEIbHOU
MIO3HABATEJILHOM JIeSITeIbHOCTH, HAYYHbIM METOJaM IO3HaHMs, (GOPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

obecrieyeHrne YyCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOYy4aroIMMHUCS OIbITa Pa3sHOOOPa3HOM
NeSTeIbHOCTH, TO3HAHUS U CaMOINO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUI), UMEIOIINX
YHHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHbBIX BUJIOB JIE€ATEIbHOCTH;

(dbopMupoBaHHE YMEHUN OOBSICHATH M OLIEHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPa HA OCHOBAaHUM 3HAHUU U
OIIbITA, ITOJIYYEHHBIX [TPU U3YUEHUH XUMUH;

dbopMupoBaHHE y 00YyYarOmMXCS T'YMaHHUCTHMUYECKHUX OTHOLIEHHWH, MOHUMAaHMUS LIEHHOCTH XHUMHUYECKUX
3HaHUH JUIs BBIPAOOTKU SKOJOTMUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU AEATENHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOTHON CpeIbl;
pa3sBUTHE MOTHBAIlMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIMTAaHUIO Ha OCHOBE
YCBOEHHUS OOIIEYEIIOBEYECKMX IIEHHOCTeH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduias u
HaIpPaBJIEHHOCTH JAJIbHEHIIIETO.

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMUSA KYPCA XUMUHU
[To 3aBepiIeHNIO Kypca XMMHUH Ha 3Tare OCHOBHOTO 00111ero 00pa3oBaHusl BBITYCKHUKH OCHOBHOM
HIKOJIBI TOJIKHBI OBJIAJIETh CAEAYIOLIIUMH pe3yIbTaTaMu



1. JIn4HOCTHBIE Pe3yabTATHI:
1) ocosnanue cBOeW ITHUYECKOW NPUHAIJICKHOCTH, 3HAHUE HCTOPUM XHMUU M BKJIaJa POCCUHCKON
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) ¢hopmuposanie OTBETCTBEHHOTO OTHOUICHHSI K TO3HAHUIO XUMHUH; TOTOBHOCTH ¥ CIIOCOOHOCTH y4alHXCsI
K CaMOpa3BUTHIO M CaMOOOpa30BaHHIO HAa OCHOBE H3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPUHA XUMHU;
OCO3HAHHOTO BBIOOpA U MOCTPOEHUE UHIMBUYaTIbHOM 00pa30BaTEIbHOM TPACKTOPUU;
3) popmuposanue 1EIOCTHON €CTECTBEHHO-HAYYHOW KApPTHHBI MHpPA, HEOTHEMJIEMOW YacThO KOTOPOIf
ABIISIETCS. XUMHUYECKasi KapTUHA MUPA;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHsS HAyKH W OOIIECTBEHHOMN
MPAKTUKHU, B TOM YHUCIIE U XUMHUYECKHM,;
5) oceoenue conManbHBIX HOPM, TPABHJI MOBEACHUSA, posied W (OPM COIMATBHON XH3HU B COLUYME,
MPUPOJIE U YACTHOM JKU3HU Ha OCHOBE HKOJIOTMYECKOM KYIbTYphl U 0€30IacHOr0 00palieH sl ¢ BeleCTBaMU
U MaTepualaMu;
6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUH CO CBEPCTHUKAMHU U B3POCIBIMH B
nporecce 00pa3oBaTeabHOM, OOLUIECTBEHHO MOJIE3HOM, YueOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U IPYTHX
BU/JIOB JICATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe Pe3yJbTAThI:
1) onpedenenue ueneit COOCTBEHHOTO 00yYCHHS, TIOCTAHOBKA M (hOPMYJIMPOBAHHUE [UIsl CE0sl HOBBIX 3a/1a4;
2) naanupoganue MyTei TOCTUKEHHS JKEJIAaeMOr0 pe3ysibTaTa 0OyUeHHs XMMUHU KaK TEOPETHUECKOro, TaK
IKCIEPUMEHTAIBHOIO XapaKkTepa;
3) coomnecenue cBOUMX NEHCTBUII C IJIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYUecmeienue KOHTPOIS CBOCH
JESTEIbBHOCTH B IPOLECCE JOCTUKEHUS pe3yJibTaTa, onpeoenenue Coco00B AEUCTBUN NPU BBINOJIHEHUN
71a00paTOPHBIX U NIPAKTUYECKUX padOT B COOTBETCTBUM C MIPaBUIIAMU TEXHUKH 0€30I1aCHOCTH;
4) ompedenenue WCTOYHMKOB XUMHYECKOH WH(OpMAIMK, TMOJy4YeHHEe | aHauu3 €, COo3JaHue
MH(POPMALIMOHHOTO MPOAYKTA U €T0 MPEe3EHTALS;
5) ucnonv3osanue OCHOBHBIX WHTCIUICKTYalbHBIX OICPAILMil: aHalM3a M CHHTE3a, CPAaBHCHHS W
CUCTeMaTH3aliK, OO0OOIIeHUS ¥ KOHKPETHU3AllMH, 6bld6leHue TPUUNHHO-CICACTBEHHBIX CBs3ed U
nocmpoenue JJIOTHIECKOI0 PacCy IeHUS U YMO3aKIII0YeHUs (MHIYKTUBHOTO, 1€TyKTUBHOT'O U TI0 aHAJIOTHH)
Ha MaTepHualle ECTECTBEHHO-HAYYHOI'O COJIEPIKAHNUS;
6) ymenue co3aaBaTh, MIPUMEHATH M MPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJICTH M CXEMBI JUISl PEIICHUSI
y4eOHBIX U M03HaBaTeIbHbIX 33j1ay;
7) ¢opmuposanue u pazsumue SKOIOTUUECKOTO MBILIUICHUS, YMEHHE NPUMEHSITh €ro B IMO3HABATEIBHOM,
KOMMYHHKATHBHOH, COLIMAIBHOM MPaKTUKe U MPOQecCHOHATbHON OpUEHTALINY;
8) cenepuposanue uaei u onpeneneHue CPEICTB, HEOOXOIUMBIX JUIS UX PEATU3ALIUH.

3. IIpeameTHbIC pe3yabTaThI:
1) ymenue 00603HaUaTh XUMHYIECKHE 3JIEMEHTHI, Ha3bIBATh UX M XapaKTEPU30BaTh HA OCHOBE TOJIOKCHHS B
nepuoauueckoit cucreme /. 1. Menneneesa;
2) ¢hopmyruposarue N3y4CHHBIX TIOHATHIA: BEIIECTBO, XUMHUCSCKHUI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH,
AQHUOH, IIPOCTOE U CJIO’KHOE BEILIECTBO, XUMUYECKAsl peaKlus, BUAbl XUMUYECKUX peaKui U T. 11.;
3) onpedenenue mo GopMyiaaM COCTaBa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB UJIM CTETIEHU X OKUCIICHUS;
4) nonumanue uHHOPMAINH, KOTOPYIO HECYT XUMUYECKUE 3HAKH, HOPMYIIbI U yPaBHEHHUS;
5) ymenue knaccugpuyuposames TUPOCTbIE (METAIIBI, HEMETAUIbI, OJIATOPOAHBIC Ta3bl) M CIIOKHBIC
(OuHapHblE COETMHEHUS, B TOM YHCIE W OKCHUIbI, a TaKKe TUIPOKCHUIBl — KHUCIOTHI, OCHOBaHUS,
am(oTepHbIE THIPOKCHUIBI — U COJIN) BEILIECTBA;
6) gopmyruposanue NEPUOTUUSCKOTO 3aKOHA, 0OBsCHeHUe CTPYKTYPbl U MH(POPMAIMH, KOTOPYIO HECET
nepuoanyeckas cucrema xuMmudeckux onemeHtoB J[. WM. MenneneeBa, packpvimue 3HadeHUs
NEPUOANYECKOTO 3aKOHA;
7) ymenue xapaxmepuzo6ams CTPOSHUE BELIECTBA — BUJIBI XUMHYECKUX CBS3EU W THITBI KPUCTATHYECKUX
PEIETOK;



8) onucanue cTpoeHUS aTOMOB XUMHYECKHUX D3JCMEHTOB C MOPSAKOBBIMH HoMepamu 1—20 u 26,
omobpasicerue UX ¢ IOMOILBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XUMHUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCHIOB;

10) Hanucanue cTPYKTYpHBIX (OpMYIT MOJEKYISIPHBIX COCAWHEHUN M (POPMYIBHBIX CIMHUI] HMOHHBIX
COCIMHEHUH 110 BaJICHTHOCTH, CTETICHU OKHCIICHUS WU 3apsly HOHOB,;

11) ymenue gopmynupoeams OCHOBHBIC 3aKOHBI XMMHH: ITOCTOSHCTBA COCTaBa BELIECTB MOJICKYJISIPHOTO
CTPOEHUS, COXPAaHEHUS MACChl BEIIECTB, 3aKOH ABOTraipo;

12) ymenue popmynupoeams OCHOBHBIC TIOJIOKEHHS AaTOMHO-MOJICKYJSIDHOTO YYEHHS M TEOPHU
NEKTPOIUTUYECKOHN IUCCOLUALINN;

13) onpedenenue npu3HAKOB, YCIOBHI IPOTEKAHUS M IPEKPALICHUS XUMHYCCKHX PEAKIHN;

14) cocmaenenue MONEKYISIPHBIX YPaBHEHHH XHMHYECKUX PEAKIMH, IMOITBEPIKIAOMMX OOLIHe
XMMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB U OTPAKAIOLIMX CBSI3U MEXAY
KJIacCaMH COEIMHEHMI;

15) cocmaenenue ypaBHEHHI peakiuii ¢ y4acTHEM DIICKTPOJIUTOB TAK)KEe B HOHHOH (opme;

16) onpedenenue MO XMMHUYECKAM YpPaBHEHHSM IMPHUHAUICKHOCTH PEAKIHUU K ONPENeNEHHOMY THUILY WA
BUJLY;

17) cocmasnenue ypaBHEHWIl OKHCIHMTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C MOMOIIBID  METO/a
AJIEKTPOHHOTO OajnaHca;

18) npumenenue MOHATHN «OKHCICHUE» M «BOCCTAHOBICHUE» ISl XapaKTCPUCTUKU XUMHUYCCKHX CBOWMCTB
BEIIIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBCHHBIX PEAKIMI XJIOPUJ-, CYIbdaT- 1 KapOOHAT-aHHOHOB U KaTHOHA
aMMOHMSI B PacTBOpE;

20) obwsicHeHue BIUASHAS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIA;

21) ymenue xapaxmepu3zogams MOJIOKESHUE METAJUIOB M HEMETAIOB B IIEPHOANYECKOM CHCTEME HJIEMEHTOB,
CTPOCHHUE UX aTOMOB M KPUCTAJUIOB, 0011He (PU3NIECKHE U XUMHUUECKUE CBOIMCTBA;

22) 0bwsicHeHue MHOTOOOpa3Hsl POCTHIX BEIIECTB SBJICHUEM AJUIOTPOIUH C YKa3aHUEM €€ MPHYKH;

23) ycmanosnenue pa3nuduil TUAPO-, TTHPO- U EKTPOMETALTYPTUH U WIIIOCMPUPOSAHIE YTUX PA3INYUil
IpUMEpaMU MPOMBIIUIEHHBIX CIIOCOOOB MOTY4YEHHUSI METAIIIOB;

24) ymenue oaéams o01IyI0 XapakTepuctuky snmemeHToB |, 11, VIIA rpymnm, a takke Bogopo/a, KUCI0poaa,
a3ora, cepbl, Qocdopa, yriepoaa, KpeMHHsS M OOpa30BaHHBIX MMH TPOCTBIX BEIIECTB M BaXKHEHUIIMX
COEMHEHUH (CTpOeHMEe, HaXOXKICHUE B IpUPOAE, NOIydYeHHe, (PU3MUEeCKHe M XUMHUYECKHE CBOICTBA,
pUMEHEHNE);

25) ymenue onucvléams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHnue npousgooums XUMHYECKUE PAacYEThl C UCIIOIb30BAHUEM TOHATHI «MaccoBas J0JIs BEIECTBA B
CMeCH», «KOJMUYECTBO BEIIECTBa», «MOJSIPHBIA 00BEM» 110 (popMysiaM U ypaBHEHHSIM PEaKIMA;

27) onucanue CBOMCTB U MPAKTHYECKOTO 3HAYCHHSI U3YUYCHHBIX OPraHUYECKHUX BEIECTB,;

28) evinonnenue 0003HAUCHHBIX B MPOrpaMMe IKCIIEPUMEHTOB, PACHO3HAGAHUE HEOPTAaHUIECKHX BEIICCTB
110 COOTBETCTBYIOIINM MTPH3HAKAM;

29) cobnodenue paBui OE30MACHON PadOTH B XMMUYECKOM KaOuHeTe (J1abopaTopun).

IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

BbinyCKHUK Hay4YuTCS

® 3HamMb (NOHUMAMb):
— XUMHYECKYI0 CUMBOJIMKY: 3HAKW XUMUYECKUX AJIEMEHTOB, (DOPMYJIbl XUMUYECKUX BELIECTB, YPABHEHUS
XUMUYECKHUX PEAKLNN;
— BAKHEWIINE XMMUYECKUE MOHSITHS: BEIIECTBO, XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIE
aTOMHasi ¥ MOJIEKYJIsIpHAasi MacChl, MOH, KaTHUOH, aHWOH, XMMHYECKas CBS3b, DJIEKTPOOTPULATEIBHOCTD,
BAJICHTHOCTb, CTETIEHb OKUCIICHHUS],
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, paCTBOPBI, FTEKTPOIUTHI U HEITEKTPOIUTHI, dJIEKTPOIUTUYECKAS
JUCCOLIMAIMS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAaHOBIIEHUE, TEIIIOBOM 3(PQeKT peakuuu,
OCHOBHBIE THUIIBI PEAKIIUN B HEOPTaHUYECKOU XUMUU;



— (OpMYITUPOBKH OCHOBHBIX 33aKOHOB W TEOPUN XHMHH: aTOMHO-MOJICKYJSIPHOTO YYCHHUS, 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEILIECTB, ABOrajipo; nepuoaunyeckoro 3akona Jl. U.
MeHeneeBa; TEOpUU CTPOCHUSI aTOMa M YYEHHUSI O CTPOCHHMM BEILECTBA; TEOPUM 3IEKTPOJUTUUYECKOU
JUCCOITMAIIMU U YYEHUSI O XUMHYECKOU peaKiIni;

®  Ha3blBAMD.
— XHUMHYCCKHE JICMECHTHI;
— COCAMHEHMS U3YYEHHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;
— OpraHWYeCKHEe BEIIECTBA MO KX (OpMyJie: MEeTaH, 3TaH, STUJICH, alleTUJICH, METaHOJI, ATAHOJI, TJIMIICPUH,
YKCYCHasi KUCJIOTa, IJII0K03a, Caxapo3a;

®  00BACHAMDb:
— (GUBUYECKUH CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEPAa XHMHUYECKOTO 3JIEMEHTa, HOMEpa TPYMIbl U
nepuoja B nepuoauueckoit cucreme . . MenaeneeBa, K KOTOPHIM 3JIEMEHT MTPUHAIICHKHUT;
— 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, CBOMCTB AJIEMEHTOB B Ipejeiax MaJIbIX MEPUOJI0B U A-
TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIIMX OKCHUIOB ¥ THIPOKCHJIOB;
— CYIIHOCTb MPOIIeCcCa JICKTPOIUTUICCKON JUCCOIUAIINHN M PEAKIIUi HOHHOTO OOMCHA;

®  Xapakmepu3osamso:
— XMMMYECcKMe 3n1emMeHTbl (0T BoAopoAa A0 KajiblLMA) Ha OCHOBE WX MONOXMEHUS B MNEPUOANYECKOMN
cucteme Xmmmn4yeckux anemenTos . . Menaeneesa n 0coO6eHHOCTEN CTPOEHUSA UX aTOMOB;
— B3aMMOCBA3b MEX /Yy COCTaBOM, CTPOEHWEM U CBOCTBAMM HEOPraHNYECKNX BELLECTB;
— XMMWYECKME CBOMCTBA OCHOBHbIX KNacCOB HEOPraHMYECKUX BewecTB (MPOCTbIX BEWECTB — METa//IoB U
HEMETaNN0B, COEAMHEHUA — OKCUAOB, KUCAOT, OCHOBaHWMIN, amdOTEPHbIX OKCMAOB W TMAPOKCUAOB,
conen);

® onpeoensims:
— COCTaB BEILIECTB 10 UX (opMyJiam;
— BAJICHTHOCTH M CTEIICHU OKHCJICHUS DJICMCHTOB B COCIMHCHUU,
— BHUJIBl XUMHYCCKOH CBS3U B COCAUHCHUSX;
— THIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— MPUHAJIEKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCY COCTMHECHHUIA;
— THUIBI XUMUYECKUX PEAKITUH;
— BO3MOXHOCTh MPOTEKAHUSI PEAKIINl HOHHOTO OOMEHa;

® CoCmasnsmn.
— CXEMBI CTPOCHUS aTOMOB MEPBBIX IBAALATH 3JIEMEHTOB nepuoandeckor cucremsl . . Menaeneesa;
— (popMysIBI HEOPTAHUYECKUX COSAMHEHHUI N3YYEHHBIX KIIACCOB BEI[ECTB;
— YpaBHEHHUSI XMMHUYECKHX pPEaKlUUid, B TOM YHCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C MOMOUIbIO
MeTO/Ia NIEKTPOHHOTO OanaHca;

®  0e30nacHo obopawamovcs:
C XMMHUYECKOH NOCy 101 U 1abOpaTOPHBIM 000PYAOBaHUEM;

®  NIPOBOOUMb XUMUYECKUL IKCNEPUMEHN.
— MOJTBEPNKAAIOUIUN XUMHUYECKUN COCTAaB HEOPTAaHUYECKUX COECIMHEHU;
— MOJTBEPKAAIOUIUN XUMHUUECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;
— MO TIOJIyUYEHHUIO, COOMpPAaHHI0O W PACMO3HABAHHWIO Tra3000pa3HBIX BEMIECTB (KHCIOpPOJAa, BOJOPOJA,
YTJIEKHUCIIOTO Ta3a, aMMHAKa);
— TI0 ONpPENENICHUI0 XJIOPUI-, CyiIb(dar-, KapOOHAT-UOHOB W MOHA AMMOHHS C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIuii;

®  BBLIYUCTAMD.
— MAaCCOBYIO JIOJTI0 XUMHUYECKOTO AJIeMEeHTa 1o (popmysie COeTMHEHUS;
— MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE;
— Maccy OCHOBHOT'O BEILIECTBA MO U3BECTHOW MACCOBOM J0JIM MPUMECEN;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBa, 0OBEM WJIM MacCy BEIIECTBA IO KOJMYECTBY BEIIECTBA, 0OBEMY WM Macce
peareHTOB, WX MTPOIYKTOB PEAKITUH;



®  UCNONBL308aMb NPUOOPEMEHHBLE SHAHUS U YMEHUsL 8 NPAKMUYECKOU 0esmelbHOCU U HOBCeOHEBHOU
HCUSHU.
— Ui 6e30MacHOro OOpaleHHsl ¢ BEHIeCTBAMHM M MaTepHallaMU B MOBCEIHEBHOM U3HU M I'PaMOTHOIO
OKa3aHUs NePBOM MOMOUIU MPU 0XKOrax KUCIOTAMHU H IIEJTOYAMY;
— JUTsl OOBSICHEHUS OTJIEbHBIX (PAKTOB U MPUPOJIHBIX SBJICHUI;
— JUTSI KpUTUYECKOM OI[CHKH MH(OPMAIUH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY.
BbInyCKHHUK MOJYYUT BO3MOKHOCTb HAYUYHThCS

o XapaKTepU30BaTh OCHOBHBIE METOJbI MMO3HAHUS XUMUYECKHUX OOBEKTOB: HAOMIOACHHE, U3MEPEHUE,
9KCIIEPUMEHT, MOJIEIUPOBAHHUE;
o pa3nuyaTh XUMHYECKUE OOBEKTHI (B CTATHKE):

— XUMHUYECKHE 3JI€MEHTHI U MIPOCThIE BEIIECTBA;
— METaJUIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEIHHOCTh MPUHAJICKHOCTH TaKUX OOBEKTOB K TOMH
WJIM UHOW TpYIIE;
— OpraHM4ecKHe U HEOPraHUYECKUE COCAMHECHMUS,;
— TUAPOKCUABI (KUCIOPOACOAepkKAIKe KUCIOThI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIbI);
— OKCHJIBI HECOJIeo0pa3yoIre U cojeodpasyromne (KUCIOTHBIC, OCHOBHBIC, aM(OTEpHBIC);
— BJICHTHOCTH U CTEIICHb OKUCJICHUS,
— CHUCTEMATHYECKHUE U TPUBHAIBHBIC TEPMHUHBI XUMUICCKOW HOMEHKIIATYPHI;
— 3HAKOBYK CHCTEMY B XHMHH (3HaKH W (DOPMYIBI, WHICKCHI M KO3(PQPUIUCHTHI, CTPYKTYPHBIC U
MOJICKYJISIpHBIC (DOPMYJIBI, MOJIEKYJISIPHBIC W HWOHHBIC YPAaBHCHHSI PEAKIUi, MMOJHBIE M COKPAIIEHHBIC
VWOHHBIC YPaBHEHUS PEaKIUi, TS PMOXHUMHUYCCKUE YPAaBHECHUS, 0003HAYCHUS CTCTIICHH OKHCIICHUS W 3apsa
HoHA B (pOpMysie XUMUYIECKOTO COCTUHEHU);
o pasznuyaTh XMMHUYECKHE OOBEKTHI (B JUHAMUKE):
— (pu3uUecKue U XMMHYECKHAE CTOPOHBI MPOIIECCOB PACTBOPECHHUS U JUCCOIUAITIH;
— OKHCJIUTEIIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIMH U PEAKIINH OOMCHA;
— CXEMBI U YpaBHEHHS] XUMUYECKUX PEaKIIHil;
. COOTHOCHTB:
— DK30TEPMHUYCCKHE PEAKITUH U PEAKITUU TOPCHUS;
— KaTaJuTU4eCKue U (hepMEHTATUBHBIE PEaKIIUU;
— MeTaJlll, OCHOBHBIN OKCHUJ, OCHOBAHHUE, COJIb;
— HeMeTaJlJI, KHCIOTHBIA OKCHJI, KUCIIOTa, COJIb;
— CTpOEHHE aTOMa, BHUJlI XMMHYECKOW CBS3U, THUI KPUCTAIIMYECKOW pPEmETKH M PU3NYECKUE CBOMCTBA
BEIIIECTBA,
— HaxO>KJICHHE IJIEMEHTOB B MPUPO/JIE ¥ MPOMBIIIIIEHHBIE CIIOCOOBI UX MOTyUEHUS;
— HE0OX0IMMOCTh XUMHUYECKOT'0 TPOU3BOJICTBA M TPEOOBAHUH K OXpaHE OKPYXKAIOIICH Cpeibl;
— HeoOXOIMMOCTh TPHUMEHEHHUS COBPEMEHHBIX BEIIECTB U MaTepualioB U TpeOOBaHUM K
3/10pOBbECOEPEIKEHUIO;

L BBIJIBUT'aTb W I3KCIHCPUMCHTAJIIBHO IPOBCPATH THMIIOTE3bI O XHUMHUUYCCKHUX CBOMCTBaxX BCIICCTB Ha
OCHOBC UX COCTaBa, CTPOCHUS U MPUHALJICIKHOCTH K OHpeI[e.]'IéHHOMy KJIaccy (rpynne) BCIICCTB,
L4 IMPOrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA IMPOABIATE OKUCIUTCIIBHBIC WM BOCCTAHOBUTCIIBHBIC

CBOMCTBa C yqéTOM CTCIICHEH OKHUCIICHHS 3JIEMCHTOB, BXOJJAIINX B €ro COCTaB, a TaK¥XE IMPOAYKTOB
COOTBCTCTBYIOIIHNX OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

L4 COCTaBJISITb YPaBHCHUA peaKI_H/II\/’I C y4aCTHEM THIIUYHBIX OKHCIINTEIICHI M BOCCTAHOBHTECIICH Ha
OCHOBC 3JICKTPOHHOT'O 6ancha;
L4 OIPCACIIATE BO3SMOXKHOCTb MMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC 3JICKTPOXMMHUUYCCKOT'O psAda

HaNpsHKEHUH METalyioB, psiia AJIEKTPOOTPHUILATEIbHOCTH HEMETAJIOB, TaOIMIbI pacCTBOPUMOCTH M Yy4éTra
YCIIOBH MPOBEJCHUS PEAKLIN;
J MIPOBOJIUTH PACUETHI 0 XUMHUUECKUM (POPMYJIaM M YpaBHEHUSIM:
— IS BBIBO/Ia ()OPMYJIIBI COSMHEHUS TI0 MaCCOBBIM JIOJISIM JIEMEHTOB;
— JUTSl IPUTOTOBJICHUST PACTBOPA C MCIIOJIb30BaHUEM KPUCTAIOTHAPATOB;
— JUTSl HAXOJKACHUS JIOJI BBIXOJIa MTPOAYKTA PEAKITUH IO OTHOIIEHUIO K TEOPETHYECKH BO3MOKHOMY;
— ¢ ucnoas3oBanueM npasmia ['eit-JIroccaka 06 00BEMHBIX COOTHOIIIEHUSX Ta30B;



— C UCTIOJIb30BAaHUEM TIOHATUHN «KMOJIbY», «MMOJbY, «IUCIO ABOTaAPOY;
— 10 TEPMOXUMHUYECKUM YPABHCHHSIM PEAKIIUU;
® MPOBOJUTH XHMHYCCKHU OSKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOJACHUEM MPaBUI TEXHUKH
0€30I1aCHOCTH:
— I10 YCTAaHOBJICHUIO KAYECTBCHHOT'O U KOJIMYECTBEHHOI'O COCTaBa COCIMHCHUS;
— MU BBIITOJIHEHUHU UCCIIEIOBATEIHCKOTO MPOCKTA;
— B JIOMAIITHUX YCIIOBUSX;

o UCIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIIETEHLUHU JUIS BBIIOJHEHUS NPOEKTOB U Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT MO U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUs U pacllO3HAHMsI BELIECTB;
o OTIpeNeNIATh MCTOYHUKUA XHMHYECKOH WH(pOpMANMM, NPEACTABIATh CIHCOK HH(POPMAITMOHHBIX

pPECYpPCOB, B TOM YHUCJIC U HA MHOCTPAHHOM SI3BIKE, TOTOBUTH WH()OPMAIIMOHHBIA MPOAYKT U MPE3CHTOBAThH
ero;

o OOBEKTUBHO OIEHUBATh HH(POPMAIMIO O BEIIECTBAX M XUMHYECKHX TIPOIECCaxX, KPUTUYCCKU
OTHOCUTCS K TICEBAOHAYYHOH HH(POpPMALUU, HEJOOPOCOBECTHOH pekjamMe B CpEACTBAX MacCOBOM
nHpopmanuu;

COJEPKAHUE KYPCA XUMMUH 8 knacca
HavyajbHble IOHATHSA U 3aKOHBI XMMHH
Tena u BemectBa. CBoiicTBa BellecTB. DTaJOHHBIE (U3UYECKUE CBOICTBa BellecTB. Marepuaibl U
marepuaigoBefeHue. Posib XumMuM B KH3HM COBpeMeHHOro obmectBa. OTHOILIEHHE OOLIecTBa K XMMHUU:
xeMopuaus U xeMopoOousi.

Mertoab! u3yuyenus xumun. Habmoaenue. DxcnepumeHT MoaenupoBanue. Mojenn MatepuaibHble
Y 3HAKOBBIE MJIM CUMBOJIbHBIE.

I'azer. XKunkoctu. TBEpable BemecTBa. B3anmHbIe mepexonbl MEXAY arperaTHbIMH COCTOSTHUSMM
BEICCTBA: BO3rOHKA (cyOnmumarus) W jaecyOquManusi, KOHACHCAIUS W HCIAPCHHE, KPUCTALTU3ANUS H
IIJIaBJICHUE.

®usznyeckue sBieHusd. YucThle BemecTBa U cMecH. ['oMoreHHble U rereporennsle cMecu. Cmecu
razoo0Opasubie, xuakue U TBEpAble. CrocoObl pa3feneHHs CMecel: NeperoHKa, WIH IUCTUIUISAIHS,
oTCcTauBaHue, (PUIBTpPOBaHME, KPUCTAJUIM3ALUsl WM BblapuBaHue. Xpomarorpadus. IIpumeHenne 3tux
croco0o0B B J1a00OpaTOPHOI MPAKTUKE, HAa TPOU3BOJCTBE U B OBITY.

XuMHYecKue 3JeMeHThl. ATOMBI U MoJieKynbl. IIpocTeie U cioxHbIE BemiecTBa. AJUIOTPOIUS Ha
npuMmepe Kkuciaopojga. OCHOBHBIE TIOJOKEHUS aTOMHO-MOJeKylspHoro ydeHus. HMoubl. Bemecta
MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO CTPOCHHS.

3HakM (CUMBOJIbI) XMMHYECKHUX 3JIEMEHTOB. MHQoOpMaius, KOTOpYI0 HECYT 3HaKM XMMHUYECKHX
9JIEMEHTOB. OTHUMOJIOTUSl Ha3BaHUH HEKOTOPBIX XHMHYECKHUX 3yieMeHToB. Ilepuoanyeckas Tabnuua
xumuyeckux onemeHtoB JI. M. MengeneeBa: KOPOTKONEPUOAHBIM W UIMHHOIIEPUOAHBIM BapHUAHTBHI.
[Tepuonel u rpynmnsl. I'maBHasg u nmoGouyHast moArpymmsl, win A- u B-rpynmbel. OTHOCHTENbHAs aTOMHas
Mmacca.

Xumnueckue (opmynsl. WMunekcel u xo3dduimentsl. OTHOCHTENbHAs MOJEKYJspHAs Macca.
MaccoBast J1oJ1i XMMHUYECKOTO 3JIeMEHTa B coeluHeHHH. MHdopmarus, KOTOpyro HeCcyT XHMHUYeCKHe
bopMybI.

BanentHocts. CTpykTypHBIE (GOpMyibl. XHMHUYECKHE DJIEMEHTHI C MOCTOSHHOW M IepeMeHHOU
BAJIEHTHOCTHI0. BbIBOI popMyIibl coeHeHus 10 BajeHTHOCTH. OnpesieNieHne BAIEHTHOCTH XUMUYECKOTO
aneMeHTa 1o ¢opmyne BemiectBa. CocraBieHne Ha3BaHUM COCMHEHUH, COCTOSIIIUX U3 JBYX XUMHUYECKUX
3JIEMEHTOB, M0 BAJICHTHOCTHU. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

XHWMHMUYECKUE peakiny. PeareHTsl n npoayKTsl peakiuu. [[pu3Hakyn XMMUYECKUX peakunui. Y CIIOBUs
UX MPOTEKAHMS U MpeKpaleHns. Peaknum ropenus. DK30TEpMUYECKUE U YHIOTEPMUYECKNE PEAKLIAH.

3aKOH COXpaHEHMsI MacChl BEHIECTB. XHMHUYECKHEe ypaBHEHUsA. (COCTABIEHHE XMMHYECKUX
ypaBHeHu. THbopMaus, KOTOpyro HECET XUMHUYECKOE ypaBHEHHE.

Krnaccudukanus XUMHUECKHX pEaKIMi MO0 COCTaBy M YHCIY PEareHToB U NPOAYKTOB. THIIbI
XUMHYECKHX peakiuil. Peakuuu coeauHeHus, pas3ioxkeHHs, 3amelieHuss u oOMeHa. Kartamuzaropsl u
KaTaJuns.



JdemMoncTpanuu
Konneknus maTepuanoB U U3A€IH U3 HUX.
Mopenu, ucnosib3yemMbie Ha ypokax (pu3uku, OMOIOTHU U Teorpadum.
OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIENN HEKOTOPHIX XMMHUECKHUX BEILIECTB.
Mogenu KpUCTaUIMYECKUX PEIETOK.
Cobupanue mpubopa s MOTyYSHHsI ra3a U IPOBEPKa €ro repMETUYHOCTH.
Bosronka cyxoro npja, noja uin HadTaluHa.
ArperatHble COCTOSIHUS BOJIBI.
Pa3znenenue 1ByX HeCMEMIMBAIOIIMXCS )KUJIKOCTEHN € TOMOLIBIO AEIUTEIBHON BOPOHKH.
Juctunistop u ero padora.
e VYcraHoBka A GUIBTPOBaHUS U € padoTa.
e VYcraHOBKa AJis BblapuBaHus U e€ paboTa.
e Komnekius ObITOBBIX TPUOOPOB AJis (GUIBTPOBAHUS BO3AYXa.
e Pazgenenue kpacsiiero BemecTsa aomacrepa ¢ MOMOLIbI0 MeTo1a OyMaXkHOM XpoMaTtorpaduu.
Monenu asuioTponHbIX MOAU(PUKALIUHN YTriIepoJa U Cephl.
ITomy4yenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.
KoHcTpynpoBanue mapocTepKHEBbIX MOJIETEH MOIEKYII.
Amnmnapar Kunna.
Paznoxxenue Ouxpomara aMMOHUS.
['openue cepbl 1 MAarHUEBOM JICHTHI.
[Toptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.
OnBITHL, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.
['openue dhocdopa, pacTBopeHne NpoAyKTa TOPEHHSI B BOJE U UCCIEI0BAaHUE MOJTYYSCHHOT'O PacTBOpa
JAKMYCOM.
B3anmoneiicTBre COMIHOM KUCIOTHI C IIMHKOM.

e [lonyuenue rugpokcuaa menu(ll) u ero pasznoxkeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

* O3HaKOMIIEHHE C KOJUIEKIHEH 1abopaToOpHOI MOCYIBI.

* [IpoBepka repMeTHYHOCTH pUOOpa JJIs MOTYyUEHHS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMi, 00pa3yoIUMHU I'PaHUT.

* [IpuroroBiieHne TeTEpOreHHON CMECH MOPOIIKOB CEPBI C JKETIE30M U UX pa3JieeHHUE.

* BzaumonelicTBrEe pacTBOPOB XJIOPUJIOB M HOAMJIOB KaJIMsI C PACTBOPOM HUTpara cepedpa.

* [Tonyuenue ruapoxcuna meau(Il) u ero B3anmopaelicTBue ¢ CEpHOM KUCIOTOM.

* B3auMo1elicTBHE pacTBOpPaA COJbI C KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHs MAcChl BEILIECTB Ha MPUMEPE B3aUMOICHCTBUS IIETOUYHN C KHUCIOTOM.

» IIpoBepka 3aKoHa COXpaHEHMs] MAcChl BEIECTB Ha NMpPUMEPE B3aUMOJCHCTBHUS IWIENOYH C COJIBIO
xeneza(Ill).

* PaznoxeHue mepokcuaa Bojopona ¢ momouibio okcuaa mapranna (IV). 11. 3amenienue sxenezom
MEAH B MEJTHOM KYIIOpPOCE.

IIpakTnyeckune padorTsl

1. IlpaBuna TeXHUKU OE30MACHOCTH U HEKOTOPbIE BUIBI padOT B XMMHUECKOH maboparopun (kabuHere
XUMHUH).

2. HabGmroienue 3a ropsiiieit cBedoil.

3. AHanu3 nouBkl (aHAIOT PaboThl «OUNCTKA TOBAPEHHOM COMY).

Basknelilue npeacTaBuTe I HeOPraHuvyeckux BeulecTs. KosimyecTBeHHbIe OTHOLIEHUS] B XMMUH

CocraB Bo3ayxa. [loustre 06 00bEMHOI g0I1e ((p) KOMITOHEHTA MPUPOTHON Ta30BOM CMECH — BO3/1yXa.
Pacuér 06béMa KOMIIOHEHTA Ta30BOM CMECH T10 €r0 00BEMHOM J10J1€ 1 HA00OPOT.

Kucnopoa. O3on. [Tonyuenue xkucnopona. Cobupanue 1 pacro3HaBaHHe KUCIOpoaa. XUMHUYECKHE
CBOICTBa KMCIIOpO/A: B3aUMOJIEHCTBUE C METaJIaMU, HEMETaJUIaMU U CJIOKHBIMU BEIIECTBAMHU.
[Tpumenenue kuciaopona. KpyroBopot kucinopoza B mpupoze.



Oxcunpl. OO6pazoBaHMe Ha3BaHUM OKCHIOB 10 UX Gopmynam. CoctaBieHue GopMys OKCUIOB MO UX
Ha3BaHUAM. [IpencraBuTeny OKCUAOB: BOJA U YIJIEKUCIIBIN a3, HETal€Hast U3BECTh.

Bonopox B mnpupome. PusnMyeckMe M XUMHYECKHE CBOMCTBA BOJOPOJAA, €ro MOJYYEHUE U
MIpUMEHEHUE.

Kucnotel, ux cocraB u ux knaccudukanus. Mamukaropel. Tabmuna pactBopumoctu. CepHas u
COJIIHAsI KUCJIOTBI, UX CBOWCTBA U IPUMEHEHHE.

Commn, ux cocraB um Ha3BaHus. PacTBopuMmocTh cosieid B Boae. IlpeactaBurenu coiieid: XJIOpUJ
HaTpHsl, KapOOHAT HATpHs, pocdaT KaabIus.

[Tocrosnnas ABoraapo. KommdectBo BemiectBa. Moisib. MossipHass macca. KpaTHble equHHUIIBI
U3MEPEHHs KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb U KUJIOMOJb, MAJUIMMOJISIPHAs U KUJIOMOJISIpHAs: MacChl
BEILECTBA.

Pacuétel ¢ ucroap30BaHNEM HNOHIATHH «KOJUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA», «IIOCTOSTHHAA
ABorazupo».

3akon ABoraapo. Monsipablii 00b€M razoo0pa3HbIX BellecTB. OTHOCHUTENbHAS TUIOTHOCTh rasa Io
JIpyromy rasy.

KpaTtHble emuHUIBI M3MEPCHHS — MHJUTMMOJISIPHBIA M KHJIOMOJISIPHBIM 0OBEMBI Ta3000pa3HbIX
BEIIECTB.

Pacuérel ¢ ucnosnp30BaHWEM MOHATUM «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHBINA
00BEM razoBy, «4UCIO0 ABOTAIPO».

I'mapocdepa. KpyroBopor Bombl B mpupoae. Puznueckue U XUMUYECKHE CBONCTBAa BOJIBI:
B3aMMO/JICHCTBUE C OKCUIAMU.

OcHoBaHusl, uX cocraB. PacTBopuMocTh OCHOBaHUH B Boje. M3MeHeHue okpacku MHIMKATOPOB B
nies09Hou cpene. [IpencraBurenu mienoyein: THAPOKCUABI HATPUS, KA U KAJIBLIMS.

PactBoputens u pactBopéHHOe BeuniecTBO. PactBopel. PactBopenume. I'mapartel. MaccoBas nosist
pacTBOpéHHOrO BemiecTBa. Pacuérbl, CBS3aHHBIE C UCIIOJIB30BAHUEM TOHSATHS  «MaccoBas — JOJiA
PacTBOPEHHOTO BELIECTBA.

JdeMoHcTpamun
Ornpenenenne cofep>Kanusi KUCIOPO/Ia B BO3AYXE.
[Tomydyenue Kucmopoa pa3ioKeHneM MepMaHTaHaTa Kajaus U IEPOKCHIa BOJIOPOIa.
ColOupaHue METOJIOM BBITECHEHUS BO3/1yXa U BOJIBI.
Pacno3znaBanune kucmoposa.
['openue marausi, sxenesa, yris, cepsl U pochopa B KUCIOpOJIE.
Komneknusa okcuaos.
[Tomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
I'openue Bogopona.
Bzaumopeiictsue Bogopona ¢ okcuaom meau(Il).
Konnekuust MUHEpaIbHBIX KUCIOT.
[TpaBuiio pazbaBiaeHUs cepoil KHCIOTHI.
Konnekuus coneil.
Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIel B BOJIE.
HekoTtopsie MeTasuipl, HEMETAUIBI M COSTMHEHUSI C KOJTMYECTBOM BEIIECTBA, PaBHBIM 1 MOJIb.
Monenb MOISIpHOTO 00BbEMA ra3000pa3HbIX BEIIECTB.
Konmexuust ocHOBaHHH.
JlabopaTopHbIe ONBITHI
* [TomyTHEHUE N3BECTKOBOM BOJIBI MPU MPOIYCKAHUH YIJIEKUCIIOTO rasa.
* [Tomydyenne Bo1opoa B3aMMOIEHCTBUEM IIUHKA C COJISTHOW KUCIIOTOM.
* Pacnio3HaBaHue KMCIOT C TTIOMOIIBIO HHANKATOPOB.
* lI3MeHeHne OKpacku WHAMKATOPOB B IIETIOYHOM Cpeie.
* (O3HakOMJIEHHE C TMperapaTaMd JOMAaITHEH WM IIKOJBHOM anTeuKH: pacTBOpaMH TEPOKCH]IA
BOJIOpPO/Ia, CIIUPTOBOM HACTOWKH MOJIa, aMMHUaKa.
IIpakTHyeckue padoTnl



4. ITonyyenue, cobupanue 1 pacro3HaBaHUE KHUCIOPO/a.
5. Ilomydenue, coOupanue U pacro3HaBaHUE BOJOPOJA.
6. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOW JJ0JIEN paCTBOPEHHOTO BEILECTBA.

OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUIT
OO6o0menne cBeaeHnid 00 OKCHAaxX, WX KiIacCU(UKAIMKM, Ha3BaHUAX M CBOMCTBax. CrocoObl
MOJYYEHHS] OKCHJIOB
OcHoBaHus, WX KIacCUpUKALMs, HA3BaHWS ¥ CBOWCTBA. B3amMoOJeHCTBHE C KHCIOTaMH,
KHCIIOTHBIMH OKCHJaMH M COJsiMU. PasnokeHue HepacTBOPUMBIX OcHOBaHUM. CrocoObl MOTydeHHs
OCHOBaHHI.
Kucnortsl, ux knaccupukanus u Ha3Banus. OOIe XMMUYECKHe CBOICTBA KHCIOT. B3aumoeiictBue
KHUCIOT C METaulaMU. OJEKTPOXMMMUYECKUN psAJl HampshKeHUH MeTaioB. B3aumonelicTBue KHCIOT C
OKCHJaMU METAJJIOB. B3aumonaeicTBue KHUCIOT C OCHOBAaHMSIMU — PEaKIUs HEUTpau3aluH.
B3aumopeiicTBre KUcIoT ¢ cosiMu. [lomydeHne 6€CKUCIOPOIHBIX M KUCIOPOACOAEPIKAIIUX KUCIIOT.
Comm, ux knaccuduKaius ¥ cBoWcTBa. B3ammopeicTBue cosieit ¢ MerauiaMu, 0COOCHHOCTH 3THX
peakuii. BzaumopaeicTBue coliei ¢ CoIsIMH.
['eneTnueckue psapl MeTallla U HeMeTalla. [ 'eHeThuueckas CBsI3b MEX/ly KJIaCCaMU HEOPTaHUYECKUX
BEIIIECTB.
JlaGopaTopHble ONBITHI

* B3aumojeicTBre OKCHIa KaabIys ¢ BOJOM.

* [JoMmyTHEHHE U3BECTKOBOU BOBI.

* Peakiust HEUTpaIU3aIvH.

* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopeiicTBye ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(Il) npu narpesanuu.

* B3aumoeicTBHE KHUCIIOT C METaJNIaMH.

* B3aumoencTBrE KUCIIOT C COJISIMH.

* O3HaKOMIIEHUE C KOJIJIEKIIUEH COIeH.

* Bzaumonetictue cynbhara meau(ll) c sxeme3om.

* B3aumoeicTBHE COJICH C COJISIMH.

* ['eHeTHYeCKas CBSI3b MEXKAY KJIaCCaMH HEOPTaHUYECKHX BEILECTB HA MPUMEPE COCTUHEHUN MEJIH.
IIpakTuyeckue padoTsl

7. Petienne sKkCIepUMEHTANIBHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3aKOH U NEPHOAMYECKAs] CUCTeMa XUMHYeCKUX dj1eMeHToB JI. U. MenneneeBa.
Crpoenne aroma
EcrecTBEeHHBIE CEMENCTBA XMMHMYECKMX DJIEMEHTOB: IIEJIOYHBIE W IIEJIOYHO3EMENIBbHBIE METaJUIbI,
rajloreHbl, MHEpTHble (OmaropojHbie) razpl. AMGOTEpHOCTb. AMGOTEpHbIE OKCUABI U TUIAPOKCHIBI.
KommuiekcHsle comu.

Otkpsitue /. 1. MeneneeBbIM EpUOINYECKOTO 3aKOHA U CO3JaHUE UM MEPUOINIECKON CUCTEMBI
XUMHYECKHX DJIEMEHTOB.

ATOMBI Kak (opMa CYyIIECTBOBAHHMS XMMHYECKHX 3JeMEeHTOB. OCHOBHBIE CBEJEHHUS O CTPOCHUHU
aTomoB. Jloka3zarenbcTBa CIOXKHOCTH cTpoeHHs aromoB. OmbiTel Pesepdopna. IlnanerapHas mozenb
CTPOEHHUS aTOMa.

CocTtaB aTOMHBIX sI€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs aTOMHAas Macca. B3auMocBs3b
HOHSITUH «TIPOTOH», KHEUTPOH», OTHOCUTEINIbHASI AaTOMHAsl Macca.

Muxkpomup. DaekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKUX 31emMenToB 1—20.
IToHsATHE O 3aBEPIIEHHOM DJIEKTPOHHOM YPOBHE.

N3oronbl.  ®usnueckuit  cmpic  cuMBoiukH  [lepmoauueckoit  cucremsl.  CoBpeMeHHas
dbopMynupoBKa NEPUOAMYECKOTO 3aKOHA. VI3MeHEeHHs CBOICTB 3JIEMEHTOB B IMEpPHOJAX M TpyIIax Kak
(GYHKIMS CTPOCHHUS FIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepucTuKa 3J€MEHTa-METallIa U JIEMEHTa-HEMETAIUIA 110 UX IOJIOKEHUIO B MEPUOANYECKON

cucteMe xuMmuieckux sneMeHToB J[. 1. Menaeneena.
JleMoHCTpanuu

Paznuunble popMbl TAOIINL TEPUOAUUECKON CUCTEMBI.

MogenupoBanue noctpoeHus nepuoanueckon cucreMsl Jl. . Menneneesa.

Mopnenu aTOMOB XUMUYECKUX JIEMEHTOB.

Mojenu aToMOB 3JIEMEHTOB 1—3-T0 IepruoJIOB.
JlaGopaTopHbie onbIThI * [lonydyeHue aM(poTepHOro ruAPOKCHIA U UCCIICIOBAaHHUE €r0 CBOMCTB.

XuMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN
Honnast xumuueckas cBs3b. MOHBI, oOpa3oBaHHBbIE aTOMaMH METaUIOB M HeMeTaioB. CXeMbl
o0pa3oBaHUsi HMOHHOW CBSI3U MJi1 OMHAPHBIX coelAWHEHUN. VOHHBIE KpHUCTAJUIMYECKHUE PEHETKU HU
¢buznyeckue CBOMCTBA BEIIECTB C 3TUM TUIIOM pelEToK. [ToHsTHE 0 hOpMYIBHOM eTUHUIIE BEIIECTRA.

KoBanentnas xumuueckas CBsI3b. OJEKTPOHHbIE U CTpPYKTypHble (opmynsl. [lonsitue o
BajieHTHOCTH. KoBasneHTHast HemnousipHas cBsi3b. CxeMbl 00pa30oBaHMsI KOBAJICHTHOM CBA3M Ui OWHApHBIX
coeIMHEHUI. MONeKyIsIpHble U aTOMHBIE KPUCTAIUIMYECKUE PEHIETKA U CBOWCTBA BEIIECTB C 3TUM THUIIOM
PEETOK.

DNeKTpOOTPULATENILHOCTb. PsAn anexTpoorpunarenbHocTd. KoBasieHTHas mosisipHas XUMHUYecKas
cBsi3b. Jumoms. CxeMbl 00pa3oBaHMs KOBAICHTHOW WOJSPHOW CBS3M Ui OWMHAPHBIX COCIUHEHHH.
MonexyJsipHbIE M aTOMHBIE KPUCTAUIMYECKUE PEIIETKH U CBOKMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Mertannnueckas XMMUYecKash CBA3b M METaJUIMUecKas Kpucramindyeckas pemérka. CpolicTBa
BEILECTB C TUM TUIIOM peIETOK. ENMHAs NpUpoIa XUMUYECKHUX CBA3EH.

Crenens okucnenusi. CpaBHEHHE CTENICHU OKMCICHUS U BaJieHTHOCTH. [IpaBuia pacuéra crenenei
OKHCIICHHS 110 (hOpMyJIaM XUMHUYECKUX COCAMHEHUH.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakuu. OrnpeneneHre cTeneHeil OKUCIEHUs AJis AIEMEHTOB,
00pa3yIoNMX BEHIECTBA Pa3HBIX KIaccoB. Peakinyu HOHHOTO 0OMEHa M OKUCIUTEbHO-BOCCTAHOBUTEIILHBIC
peakuuu. OKHUCINUTENb W BOCCTAaHOBHUTENb, OKHUCIEHHE W BoccTaHOBieHHE. CoOCTaBiI€HHE YpaBHEHUU
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METOI0M 3JIEKTPOHHOT0 OasiaHca.

JleMoHCTpan U

e BuneodparmenTsl u ciaiipl «oHHAs XUMHUYECKask CBA3bY.

e  Koseknus BENeCTB ¢ HOHHOM XUMUYECKOW CBS3BIO.

e Moenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.

e BuneodpparmenTsl u cnaiiapl «KoBaleHTHAs XMMUYECKasi CBA3bY.

e Koleknus BemecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTPOEHHS.
e Mogaenu MOJEKYISPHBIX U aTOMHBIX KPUCTAIIMYECKUX PEIIETOK.
e BuneodbparMeHTsl U crnaiiapl «MeTamuinyecKas XUMHUECKast CBSA3hY.
o Komneknus «MeTanibl U CIIaBb».
e BsaumoselicTBHE ITUHKA C CEPOIA, CONSHOM KUCIOTOM, XTIopuaoM meau (11).
e ['openue maruus.
e BsanmoneicTBue XJIOPHOU U CEPOBOJAOPOIHOMN BOBI.

JlabopaTopHbIe ONBITHI

* M3roroBiieHre MOJEIIH, UIUTFOCTPUPYIOLIEN CBOMCTBA METAIUIMYECKOU CBS3H

TEMATHYECKOE INIAHUPOBAHMUE 110 ITPEJIMETY

Nen/m  |Ha3Banme pazjiesia, TeMbl Kormuectso yacos

1 HavanpHblie moHsATHS U 3aK0HBI XUMHUH (20 1) 20

2 Baxueiinue MpeACTaBUTETN HEOPTraHUYECKHUX BelecTs. |18
KomnnuecTBenHbie OTHOIIEHNS B XUMUH (18 )

3 OcHoBHbIE KJacchl Heopranudeckux coenruenuit (10 ) 10




4 [leproguueckuii 3akOH M TEpUOAMYECKAs CHCTEMa XUMHUYECKHX |9
sanemenToB J[.U. MenneneeBa. Ctpoenue aroma. (9 u)
5 Xumudeckasi cBsizb. OKHCIUTETLHO-BOCCTAaHOBHUTENBbHBIC peakiuu (10(10
4)
6 PeszepBHoe Bpems (3 ) 3
7 Hroro 70
KAJIEHJJAPHO-TEMATHYECKOE IIVIAHUPOBAHHME 11O INTPEAMETY
Ne | Ha3Banmue pa3jgesia, TeMa ypoKa Kounu | lata Hara
n/n €CTBO no dakTu
4acoB | IUIAHY | yecKasi
HavajbHble NOHATHS U 3aKOHBI XUMuM (20 )
1. | Ilpenmer xumuu. Ponb XuMUU B ®U3HU Y€JIOBEKa. 1
2. | Metoapl n3y4eHHs XHMMUU. 1
3. | ArperaTtHble COCTOSIHHSI BEIIECTB. 1
4. | [Ipaktuueckas padora Ne 1 «IIpaBuia TeXHUKH 0€30IIaCHOCTH U 1
HEKOTOpBIE BUJBI pabOT B KabuHeTe XUMUNY. [loMalTHU SKCIIEPUMEHT.
[IpakTuueckas pabora Ne 2 «HabiroieHue 3a ropsiei cBe4on».
5. | dusnueckue SBICHHS — OCHOBA pa3/IeJICHHs CMecel B XUMHH. 1
6. | IlpakTrueckas pabora Ne 3 «AHaIM3 MOYBBDY. 1
7. | ATOMHO-MOJEKYJIIpHOE yueHUe. XUMUUYECKHUE AIEMEHTHI. 1
8. | 3Haku xuMHUYECKUX 371eMeHTOB. [lepnoanueckas cucteMa XUMHIECKIX 1
anemenToB JI.1. Menpeneera.
9. | 3Haku XxuMHYECKHX MeMeHTOB. [lepuonuyeckas cucreMa XUMHUECKUX 1
anemenToB JI.M. Menpeneera.
10. | Xumnueckue GopMyIbl. 1
11. | Xumunueckue GOpMyJIbI. 1
12. | BajeHTHOCTb. 1
13. | BajeHTHOCTb. 1
14. | Xummnueckue peakiuu. 1
15. | Xumuueckue ypaBHEHUs!. 1
16. | Xumudeckne ypaBHEHHUSI. 1
17. | Tumbl XUMHUYECKUX PEaKIUil. 1
18. | Tunbl XUMHUYECKHUX PEAKITHA. 1
19. | IloBropenue u 0600mIeHHE TeMbl. [I0Ir0TOBKA K KOHTPOIBHOU paboTe. 1
20. | KonTposnbHas padota Ne 1 o reme «HauanbHble MOHATHS U 3aKOHBI 1
XUMHANY.
BaxkHeiiliue npeacTaBuTe M HEOPraHUYeCKHX BelllecTB. KosinuecTBeHHbIE OTHOLIEHHS B
xumuu (18 v)
21. | Bo3nyx u ero cocras. 1
22. | Kucnopog. 1
23. | IlpakTuueckas padota Ne 4 «Ilonydyenue, coOupanue u pacro3HaBaHHue 1
KHUCIIOPOJIay.
24. | Oxcunsl. 1
25. | Bogopoa. 1
26. | [TpakTuaeckas padorta Ne 5 «[lonydenue, coOnpaHue u pacrio3HaBaHHE 1
BOJIOPOJIAY.
27. | Kucnorsr. 1
28. | Conn. 1
29. | KomnuecTBO BemiecTna. 1
30. | KonnuecTBo BemecTna. 1




31. | MosnsipHbIii 00BEM Ta30B. 1
32. | PacueTsl 10 XUMHUYECKUM YPABHEHUSIM. 1
33. | PacueTpl 1o XUMHUYECKUM YPABHEHUSIM. 1
34. | Boma. OcHoBaHus.
35. | PactBophl. MaccoBasi 107151 pACTBOPEHHOTO BEIECTRA.
36. | IIpaktrnueckas padota Ne 6 «IIpurorosieHue pacTBopa ¢ 3aJaHHOMN
MaCCOBOM J10JIE PAaCTBOPEHHOT'O BEILIECTBAY.
37. | O600EeHne U cucTeMaTU3aLus 3HaHUI 10 TeMe «Baxxaenme 1
MPEICTAaBUTEIIA HEOPTAHUUECKUX BemIecTB. KoM4ecTBeHHBIE OTHOIICHUS
B XHUMHI.
38. | KonTponbHas padora Ne 2 o Teme «BakHene npeacTaBuTen 1
HEopraHnyeckux BemiectB. KolnyecTBeHHbIE OTHOIICHUS B XUMHUI.
OcCHOBHBIE KJIacChl HeOprannyeckux coequHenui (10 v)
39. | Oxcunpl, ux Kiaccu(uKaus ¥ XUMUYECKHE CBOMCTBA. 1
40. | OcHoBaHus, UX KJIacCUUKAIMSI U XUMHUECKHE CBOMCTRA. 1
41. | Kucnotsl, ux kmaccu(ukanus 1 XUMHYECKHE CBOMCTB. 1
42. | KucnoTsl, ux KiaccupuUKaIus 1 XUMHYECKUE CBOMCTB. 1
43. | Conm, ux kimaccu(ukanus 1 XUMHYECKHE CBOMCTBA. 1
44, | Conu, ux kiaccuukanys U XUMUYECKUE CBOKWCTBA. 1
45. | 'enetnueckas CBsA3b MEXKIY KIIAaCCAMH HEOPraHUYECKHX COCTUHEHUI.
46. | Ilpaktuueckas pabora Ne 7 «Pemnienue skcriepuMEeHTATBHBIX 33149 110
TeMe «OCHOBHBIE KJIACChl HEOPTAaHUUECKUX COSIMHEHUIM.
47. | O0o01enne U cucTeMaTh3anys 3HaHui 110 TeMe «OCHOBHBIE KJIACChI 1
HEOPraHUYECKUX COCAMHEHUN.
48. | KontpoapHas padora Ne 3 mo Teme «OCHOBHBIC KJTacChl HEOpraHudeckux | 1
COEIMHEHUI.
Iepuonnyeckuii 3aK0H U MePUOIUYECKA CHCTeMa XUMHYecKuX djieMeHTOB JI.U. MeHaeseeBa.
Ctpoenue atoma. (9 4)
49, ‘ EctecTBeHHbIE ceMeNCTBa XMMUUECKUX 3JIEMEHTOB. AM(POTEPHOCTb. ‘ 1 ‘

KoHTpoabHo-u3MepuTebHble MaTepuaibl Ha 2021-2022 y4yeOHbIii roa no xumum B 8 kiacce

JlaTa

Ne
YpPOKa

Bun pa6orsl

Hcrounnk KUM

HavanbHble noHATHSA U 3aK0HBI XUMuH (20 4)

4 ITpakTruyeckas pabora Ne 1 «IIpaBuna Xumus. 8 kiacc: yued. s o6meoopa3oBart.
TEXHUKH 0€30MacHOCTU U HEKOTOPHIE opranuzanuii / O.C. I'abpuensn, N.T.
BUIBI pabOT B KAOMHETE XUMHUU. Octpoymos, C.A. CnankoB. — 2 —e u3f. —
JlomarHuii SKCIepUMEHT. M.: [Ipoceemenne, 2020. Ctp. 20, 23
[TpakTruyeckas padora Ne 2
«Habmroienne 3a ropsimieit CBe4on.
6 [IpakTruyeckas padora Ne 3 «AHanu3 Xumus. 8 kiace: yue0. a1 obieoOpa3oBar.
TTOYBBIY. opranmzamuit  / O.C. Tabpuensn, W.I.
OctpoymoB, C.A. CrnaakoB. — 2 —€ U31. —
M.: [Ipocsemenue, 2020. Ctp. 29
20 Konrtponsnas padora Ne 1 o Teme Xumus. [IpoBepouHble U  KOHTPOJbHBIE

«HaganpHbIe TTOHITHSA ¥ 3aKOHBI XUMHUH.

pabotel. 8 wmacc. / O.C. I'abpuensu, I'.I'.
JIsicoBa. — M.: IlpocBemenue, 2021. Crp.
135

BaxHelue npeacraBuTe/ M Heoprannyeckux semects. KoinyecTBennbie oTHOmeHust B xumuu (18 4)

23

[IpakTuueckas pabora Ne 4 «Ilomyuenue,
coOupaHue U pacro3HaBaHUE
KHCIIOPOAA.

Xumus. 8 kiace: y4ued. ais o0meo0pazonar.
opranmzammit / O.C. T'abpuensn, W.I.
OctpoymoB, C.A. CrnaakoB. — 2 —¢ U3, —




M.: IIpocsenienue, 2020. Ctp. 68

«BaxHeimme npeacTaBUTENN
HEOPraHUYECKHUX BEILECTB.
KosinuecTBeHHBIE OTHOLIEHUS] B XUMHUM).

26 [Tpaktuyeckas pabora Ne 5 «[lonyuenue, | Xumus. 8 kimacc: yuel. as o0meoOpa3oBar.
cobupaHue u pacno3HaBanue Bojgopoaa». | opranmzamuii / O.C. Tabpuensn, W.I.
OctpoymoB, C.A. CrnaakoB. — 2 —¢ U310, —
M.: IlpocBenienue, 2020. Ctp. 74
36 [IpakTrueckas padota Ne 6 Xumus. 8 kiace: y4ued. s obmieoOpa3oBar.
«[IpuroroBnenue pacTBopa c 3aJaHHOH opranmzammit / O.C. Tabpuensn, W.IT.
MAacCOBOM J0JIei paCTBOPEHHOTO Octpoymos, C.A. CnaakoB. — 2 —¢ u3l. —
BEILIECTBAY. M.: [Ipocsemienne, 2020. Ctp. 97
38 Kontponbnas padota Ne 2 mo teme Xumuda. I[lpoBepouyHbie U KOHTPOJIBHBIC

paboter. 8 kmacc. / O.C. TI'abpuensu, I'.I.
JIeicoBa. — M.: IIpocBemenue, 2021. Crp.
142

OCHOBHBIE KJIACChI HeOPranudeckux coequnenui (10 1)

«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COEIUHEHUN .

46 [Ipaktuyeckas padora Ne 7 «Pemenue Xumus. 8 kmace: yue0. st o0meoOpas3oBar.
AKCIEPUMEHTAIBHBIX 3324 M0 TEME opranmzarmii  / O.C. Tabpumensn, W.I.
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX OctpoymoB, C.A. CrnaakoB. — 2 —¢ U310, —
COCTUHEHUI»Y. M.: IIpocsenienue, 2020. Ctp. 120

48 KonTponbnas padorta Ne 3 o reme Xumus. IIpoBepoyHble W KOHTPOJIBHBIE

pabotsl. 8 kmacc. / O.C. TI'abpuensn, I'.T'.
JIsicoBa. — M.: IlpocBemenne, 2021. Ctp.
151

XuMHueckKas CBA3

b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE P

eaknuu (10 v)

67

KonTponbnas padorta Ne 4 mo remam
«Ileproauyecknii 3aK0H U
MEepUOINYECKasi CUCTEMA XUMHUYECKUX
anemenToB J.W. Menneneesa. CtpoeHue
aToMa» U «XUMHUYECKas CBS3b.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peaKum.

Xumus. IIpoBepouHble ¥ KOHTPOJIBHBIE
paboter. 8 wmacc. / O.C. TI'abpuensn, I'.T.
JIsicoBa. — M.: IIpocemenne, 2021. Ctp.
164







