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IHosicHuTeIbLHASA 3aNTUCKA

AnanTtupoBaHHas paboyasi mporpamma y4eOHOTO npeaMeTa « XMMUs COCTaBJIeHa Ha OCHOBE!
1. 3akona Poccuiickoii ®eneparuu «O06 oOpazoBanuu B Poccutickoit @eneparnuny» (OenepanbHbiii 3akoH oT 29.12.2012 Ne 273-
D3)
2.®DenepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIEro 0Opa3oBaHUs, yTBEPKICHHOIO MPUKA30M
MunucrepctBa oOpazoBanus u Hayku PONe 1897 ot 17 nexabps 2010 r.
3.0cHOBHOI 00pa3oBaTesibHOM MporpaMMbl OCHOBHOTO 0011ero oopazoBanus ' BOOY «Canaropnas mkona-uHTepHaT Ne9 T.0.
Camapa».
4 .Ilonoxenus o padoueit nporpamme ['bOOY «Canaropnas mkona-uarepHaT Ne9 r.o. Camapay.
5.IIpumepHOil mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO XMMHUHU W aBTOPCKOM MporpamMMmbl MO XMMUHU 175 8-9 KitaccoB
O.C. l'abpuensina, C.A. CnaakoBa. [Ipeamernas nunust yueonuko O.C. N'abpuensina, N.I'. OctpoymoBa, C.A. Cnangkosa.(M.:
[Tpocsemenue, 2019), coznannoii Ha ocHoBe I'OC O0O0.
6. @enepanbHbIil epeueHb YYeOHUKOB YTBEPKIACHHBIX, PEKOMEH/IOBAHHBIX K MCIOJIB30BaHUIO B 00pa30BaTEIIbHOM IPOIIECCE B
o0pa3oBaTeNbHBIX YUPEKACHUSIX MporpaMMbl od1iero oopazosanus (IIpukaz Ne 345 ot 28.12.2018r)

ApnantupoBaHHas pabouas HporpaMma paccudtaHa Ha oOydvarouruxcs, umerommx 3IIP, Brekymiee 3a co0oil ObICTpPYIO
YTOMJISIEMOCTh, HU3KYI0 PabOTOCIIOCOOHOCTbH, MOBBIIIEHHYIO OTBJIEKA€MOCTb, a YTO, B CBOIO OYepeidb, BEJAET K HapyIICHHUIO

BHUMAaHMs, BOCIIPUSATHA, a6CTpaKTHOFO MBIIIJICHUS. Y TaKux )ICTCﬁ OTMCYAIOTCA MCPUOIUICCKHC KoieOaHus BHHUMAaHMNAI,



HEJO0CTaTOYHAsI KOHIICHTpAIUs Ha OOBEKTe, MaJblii 00bEM MaMATH. YUeT OCOOCHHOCTEH Takux oOydaromuxcsi TpedyeT, 4ToObI
IpY U3YYEHUH HOBOTO MaTepuaia 0053aTebHO IPOUCXOANIO MHOITOKPATHOE €r0 MOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHUE TEM
U BOIIPOCOB, PACKPBIBAIOLINX CBS3b C )KU3HBIO; aKTyaJlu3allus MEPBUYHOIO KU3HEHHOTO ombITa yyaumxcs. s agpdexruBHOrO
ycBoenus ydamumucs 3[IP ygyeOHoro matepuana mo XUMHH JIJIsl ©3y4EHUsI HOBOTO MaTepHalia UCTIOIb3YIOTCSl TOTOBBIEC OTIOPHBIE
KOHCIEKThI, MHAUBHIyaJIbHbIE TUAAKTUUECKHE MaTEPHUAJIbl U TECTHI HAa IEYaTHOM OCHOBE.
[IpencraBieHHass aganTUpPOBaHHAs MPOrpPaMMa, COXpaHss OCHOBHOE cojepaHue oOpa3oBaHHs, NMPUHATOE IS MacCOBOM
IIKOJIBI, OTJMYAETCS TE€M, YTO MPEAyCMaTpPUBACT KOPPEKIMOHHYIO HANpaBICHHOCTh 00ydeHus. JlaHHAsS mporpamMma Mo3BOJISIET
CTPOUTh OOYyYEHHE C Y4YETOM IICUXOJOIMUECKHX U BO3PACTHBIX OcoOeHHocTel MmKoabHUKOB OOOQO, Ha OCHOBE NpUHIUIA
BapUATHBHOCTH, OJarogapsi ’TOMY 3aKJIaJbIBAE€TCSI BOZMOXKHOCTh OOyUYEHUS €Tl C pa3HBIM YPOBHEM Pa3BUTHsI, BO3MOXKHOCTh
BBICTpauBaHus AUPPEpEeHUUPOBAHHON pabOThl, UHANBUAYAIBHBIX IPOTPAMM O0YUECHHUSL.
OcHoBHasi 1IeNb - TOCTPOEHHE oOOpazoBaTeabHOro mponecca s pedeHka ¢ 3[IP B COOTBETCTBUM C €ro peaibHbIMU
BO3MOXXHOCTSIMH, HCXOAsl U3 OCOOCHHOCTEW ero pa3BUTHS W 00pa3oBaTeNbHBIX NOTpeOHOCTEH. WHIuBHIyampHas
oOpa3oBaTeyibHasi MporpaMMa— JIOKYMEHT, ONMCHIBAIOLIUHN CIEIUalbHble 00pa3oBaTeibHbIE YCIOBUS JUIsI MaKCHUMAaJlbHOMN
peanu3anuu 0ocoObIX oOpa3oBaTenbHbIX NoTpedHOocTel Aeteil ¢ 3IIP B mpouecce oOyyeHUss MU BOCIUTAHUS Ha ONPEIEICHHOU
CTYTIEHH 00pa30BaHUsI.

KoppeknnoHHo — pa3BuBaoiue 3a1a4u Kypca « XuMus»
o KOPPEKIUS HEAOCTATKOB Pa3BUTHSI IETEH ¢ OTpaHUYEHHBIMHA BO3MOXXHOCTSIMHU 3JIOPOBBS C YIETOM MX BO3ZMOYKHOCTEH;

L4 (bOpMI/IpOBaHI/IC JIMYHOCTHBIX Ka4CCTB YUYCHUKA HCE3aBHUCHUMO OT €T0 BO3MOKHOCTEH 300POBLA U PA3BUTHA,



° BBICTPOUTHh 00pPA30BATENBHYIO CpEIy, KOTOpas TMO3BOJUT KaXKIOMY YUYEHUKY JOOMBATHCA YCIIEXOB, OIIyIIATh
0€30macHOCTh, IEHHOCTh COBMECTHOTO MPEObIBAHUS B KOJIJICKTHBE;
° PEAOCTaBUTh KoMy peOEHKY ¢ 3I1P BO3MOXXHOCTh BKITIOUEHHUS B 00Pa30BaTEIbHYIO M COIMATIBHYIO )KU3HB IITKOJIBI 10
MECTY JKUTEIbCTBA;
° pa3BUTHE Y 00YJarONINXCsl OCHOBHBIX MBICITUTEBHBIX OIepaIuii (aHaJIu3, CHHTE3, CpaBHEHHUE, 0000ITICHHUE);
° dbopMupoBaHHe TNPUEMOB YMCTBEHHOH pabOThl (aHAMM3 MCXOJHBIX JAaHHBIX, IUIAHUPOBAHUE JIEATEIIHBHOCTH,
OCYILIECTBJICHUE TTOATAITHOT'O U UTOTOBOTO CAMOKOHTPOJIA);
° pa3BUTHE PEUYU, YMEHUS UCIOJIB30BaTh MPHU MNEPECKA3E COOTBETCTBYIONLYIO TEPMUHOJIOTHIO;
o pa3BUTHE OOIIEYYeOHBIX YMEHUN U HABBIKOB.
[Ipu cocTaBiieHNM aganTUPOBAHHON paboUueil mMporpaMMbl YUUTHIBAIUCH CIEAYIOIINE OCOOCHHOCTH JIETEH:
® HCYCTOMYMBOE BHUMAHHE, MaJIbIi 00BEM MaMSTH,
® 3aTPYyJHEHUS TPHU BOCHPOU3BEICHUM MaTepuayia, HeC(POPMHUPOBAHHOCTh MBICIUTEIBHBIX ONEpaluii, aHadu3a, CUHTE3a,
CpaBHEHUS,

® TIJIOXO Pa3BUTHI HABBIKM YTEHMS, yCTHOM U MMCbMEHHOW PEUH.

[Tporecc oOydeHUsT TaKMX ITKOJILHUKOB MMEET KOPPEKIIMOHHO—PA3BUBAIOIINN XapaKTep, HAIPaBICHHBIM Ha KOPPEKIIHIO
MMEIOIIUXCS Y 00y4Jaroluxcs HEIOCTaTKOB, MPOOEJIOB B 3HAHMUSIX U OINMUPACTCS Ha CYOBEKTUBHBIA OMBIT IIKOJIHHUKOB, CBS3b
M3y4aeMOTo MaTepuajia C peajbHOW XKM3HBbIO. YacTh MaTepuasia, HE BKIIOUEHHOTO B «TpeboBaHUS K ypPOBHIO MOATOTOBKU
BBIITYCKHUKOBY», M3y4aeTCs B O3HAKOMHUTEIHLHOM BHJE, a HEKOTOphbIe, HauOOJiee CIIOXKHBIE BOIMPOCHI, HCKIIOYEHBI U3

paccMOTpEHHSI.



B xome mnpemomaBaHus XWMHUM 10 aJaNTHPOBAHHON mporpamMme, palOoThl Haa (GOpMUpOBaHHEM Y  yUaIIHXCS
YHUBEPCAIbHBIX YYEOHBIX NEUCTBUI cleAyeT oOpaiiaTh BHUMaHUE HAa TO, YTOObI OHU OBJIAJIEBAIM YMEHUSIMHU OO0IIEYy4eOHOIrO
XapakTepa, pa3HooOpa3HbIMU CIIOCOOAMU JEATEIBLHOCTH, TPUOOPETAIH OIBIT:

® [UIAHUPOBAHUS U OCYIIECTBICHUS AITOPUTMUYECKON JIEATEIIbHOCTH, BHIMIOJHEHUS 33JJAHHBIX aITOPUTMOB;
® peElIeHHs pa3HOOOPa3HBIX 3a/1au U3 Pa3IMYHBIX Pa3AesioB Kypca, B TOM YUCJE 3aa4, TPEOYIOIUX TOUCKA TyTH U CIIOCOO0B
pelieHus;
® SICHOTO M3JIOXKEHUSI CBOMX MBICJICH B YCTHOM M MUCBMEHHOU (hopme;
® [ouCKa MH(OpPMAIINH, UCIIOIB30BaAHUS PA3HOOOPa3HBIX MH()OPMAIIMOHHBIX UICTOYHUKOB, BKJIIOUas YYEOHYIO U CIIPABOYHYIO
JUTEpaTypy, COBpEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJIOTHH.
Ieau kypca
B 0CHOBY Kypca MOJI0KEHBI CIIETYIOMINE UICH:
* MaTepUaIbHOE EIUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBIICHUN TTPUPOJIBI;
* BeJlyllasi pojib TEOPETUUECKUX 3HAHUM SISl OOBSICHEHUS] U TTPOTHO3UPOBAHUSI XUMUYECKUX SIBICHUM, OIIEHKH UX MPAKTUYECKON
3HAYUMOCTH;
* B3aMMOCBSI3b KAYECTBEHHON M KOJIMYECTBEHHOW CTOPOH XMMHUYECKUX OOBEKTOB MaT€pUaIbHOTO MUPA;
* pa3BUTHE XUMUYECKOW HAyKHM M TPOU3BOACTBO XUMHUUYECKHUX BEIIECTB U MaTepHaJIOB ISl YAOBJIECTBOPEHUS] HACYIIHBIX
MOTpeOHOCTEH YeToBeKa U 00IIeCTBa, PEIICHUS TII00ATBHBIX MPOOJIEM COBPEMEHHOCTH;

¢ TCHCTHUYCCKAA CBA3b MCIKIY BCUICCTBAMM.



OTH UJIEU pEeATU3yIOTCS B Kypce XMMUU OCHOBHOM IIKOJIBI MyTEM JOCTHXKEHHUS CIEAYIONINX Wesael:*Popmuposanue y yHaumxcs
XUMUYECKON KApTUHBI Mupa KaK OpraHU4eCcKOu 4acTH ero LIEJIOCTHOM €CTECTBEHHO-HAYYHOU
KapTUHBI.*Pa3zeumue NO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydaluxcs B IpoLecce
M3YYCHHUS XMMUYECKOW HayKd M e€ BKJIaJa B COBPEMEHHBIM HAyYHO - TEXHHUYECKHI mporpecc; (GOpMHUpPOBaHHME Ba)KHEHUIIHX
JIOTUYECKUX OIepalui MbIIUIEHUs (aHalIu3, CUHTE3, 0000IIeHHEe, KOHKPETHU3allMs, CpaBHEHHWE W Jp.) B MpOIEcCEe MO3HAHUA
CUCTEMBl BAXHEUIINX IMOHATUM, 3A4KOHOB U TEOPUM O COCTABE, CTPOCHUH, CBOMCTBAX W IPUMEHEHUM XUMHYECKUX BEILECTB.
*Bocnumanue yoe:Xx1EHHOCTH B TOM, YTO NPUMEHEHHE IOJYYEHHBIX 3HAHUU W yMEHUU MO XUMHH SBISETCS OOBEKTHUBHOU

HGO6XOI[I/IMOCTI>I-0 JJIA Oe3omacHoM pa6OTI>I C BCIICCTBAMHA U MaTCpHalaMH B 6I)ITy " Ha ITPOU3BOACTBC.

*[Ipoexmupoeanue u peanuzayusi BHITYCKHUKAMU OCHOBHOM IIKOJIBI JUYHOM 00pa3oBaTEIbHOM TPACKTOPUM: BHIOOp Mpoduiis
oOydyeHHs] B CTaplied IIKoJe WM MNpodecCHOHATBHOTO 00pa30BaTENbHOIO  YyupexaeHus.*OgnadeHue KuoyesbiMu

KomnemeHyuAaAMu: y‘l€6HO'H03HaBaTCJ'IBHBIMI/I, I/IH(l)OpMaLII/IOHHBIMI/I, ONCHHOCTHO-CMBICJIOBBIMHU, KOMMYHUKATUBHBIMHU.



IL1anupyemble pe3y/ibTaThl 0CBOCHUS NpeaMeTa(Kypca)

ITo 3aBepiieHUI0 Kypca XMMUU HA TaHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BHITYCKHUKH OCHOBHOM IIKOJIBI JOJI)KHBI OBJIaETh

CJIEYIOIIMMH PE3YyJIbTaTaMU:
1. IMYHOCTHBIE Pe3yJbTATHI

1. oco3nanue cBOEW ATHUYECKON MPUHAIJICKHOCTH, 3HAHUE MCTOPUM XUMHUHM U BKJIAJa POCCHUUCKON XMMHYECKOM HAyKH B
MHPOBYIO XUMHUIO;

2. ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHUS K IIO3HAHWIO XWUMHHW;, TOTOBHOCTH M CIIOCOOHOCTH OOYyYalomuxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB U TEOPHUM XMMHH; OCO3HAHHOTO BhIOOpa U
MOCTPOEHUE UHANBUIYAJIbHON 00pa30BaTeIbHON TPAEKTOPHUH;

3. @opmuposanue ETOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, HEOTHEMIIEMOI YacThI0 KOTOPOU SIBISIETCS XUMUUYECKAsI
KapTUHA MUPAa,;

4. oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKU, B TOM YHCIIE
Y XUMUYECKUM;

5. oceoeHue COMANIBHBIX HOPM, MIPaBUJI MOBEICHUS, pojiei U (HOopM COIMATBLHON KU3HU B COIMyME, MPUPOJIE U YACTHOMU

’KU3HU Ha OCHOBE DKOJIOTMYECKOM KYJIBTYpPhI U 0€30MacHOr0 00paIlleHrs ¢ BEIIECTBAMH U MaTeprajlaMu;



Gpopmuposarue KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIICHMM CO CBEPCTHUKAMHU U B3POCIBIMH B TPOIECCE
o0pa3oBaTeIbHOM, OOIIECTBEHHO ITOJIE3HOM, Y4eOHO-HCCIe0BATEIbCKOM, TBOPUECKOM W JAPYTHMX BHJIOB JCATEIBHOCTH,

CBI3aHHBIX C XUMHUEN.
2. MeTanpeaMeTHbIe pe3yJibTaThl:

onpeoeneHue 1eNell COOCTBEHHOT0 00y4eHus, TOCTaHOBKA U (pOPMYITUPOBAHKE sl ceOsl HOBBIX 3aj1a4;

naanuposanue yTe  JTOCTHKEHHUS JKEJIaeMOoro pesyinbTrara OOy4YeHHSI XUMUU KakK TEOPETUYECKOro, TaK U
AKCIIEPUMEHTAIIBHOTO XaPaKTePa;

coommueceHue CBOUX JEUCTBUA C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBICHUE KOHTPOJS CBOEH JEATEIbHOCTH B
IpoLECCEe TOCTUKEHUS pe3ysbTara, OlpeieseHHe CIocO00B IEHCTBUIM MPHU BBINOJIHEHUN J1a00PATOPHBIX M MPAKTUYECKUX
paboT B COOTBETCTBHUHU C IIPABHJIAMU TEXHUKU O€30MACHOCTH;

onpeoesneHue UICTOYHUKOB XUMUYECKON MH(OpMalKY, MOJy4YE€HUE U aHAIU3 €€, CO31aHre MH(POPMAMOHHOTO MPOIYKTa U
€ro Ipe3eHTalus;

UCNOIb308aHUe OCHOBHBIX MHTEIUIEKTYaJbHBIX ONEepaluii: aHalli3a U CUHTE3a, CPABHEHUS U CUCTEMAaTH3aluu, 0000IIeHUs
M KOHKpPETH3allM¥, BBIABICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€d W TOCTPOEHUE JIOTHYECKOTO PACCYXKACHUS W
YMO3aKJIIOUeHUs (MHIYKTUBHOTO, IEAYKTUBHOIO U TI0 aHAJIOTUH) Ha MaTepHalie eCTECTBEHHO-HAYYHOTO COJIEP KaHNUS;

. YMeHue cO3/1aBaTh, MPUMEHITh M NPEOOPa30BbIBATH 3HAKM W CHUMBOJIbI, MOJEIM M CXEMbI JJIA pEeuleHUs y4eOHbIX U

II0O3HAaBaTCJIbHBIX 3a4a4,



[. gopmuposanue n pa3BUTHE HKOJIOTUUECKOTO MBIILJICHUS, YMEHHE MPUMEHATh €r0 B MM03HABATEIbHON, KOMMYHHUKATHBHOM,
COLIMAJIbHON MPAKTUKE U MPOPECCUOHANBHON OPUEHTALINN;

8. eenepuposanue e u ONpEEICHNUE CPEICTB, HEOOXOAUMBIX JUIS UX peaTn3alli.
3. IlpeameTHble pe3yabTaThI:

1.ymenue 0603HaUATh XUMHYECKHUE JICMEHTHI, HA3bIBATh UX M XapaKTEPU30BaTh HA OCHOBE IMOJIOKEHUS B MIEPUOINICCKON
cucteme J[.M1. MenneneeBa;2.¢hopmuposanue N3ydeHHBIX TOHATHNA: BEIIECTBO, XMMHYECCKUN DJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHWOH, IIPOCTOE€ U CJIOXKHOE BEIIECTBO, XMMHUYECKasl pEaKlMs, BUJbl XUMHUUYECKHX PEAKIUN U
T.1.;3.0npedenenue 1O (popmyIaM cocTaBa HEOPraHWYECKUX M OPTraHUYECKHUX BEIIECTB, BAJECHTHOCTU AaTOMOB
XUMHUYECKUX DJIEMEHTOB WIJIM CTEIIEHH MX OKHUCIeHUs;4.noxnumanue WHGOPMAIIUHA, KOTOPYIO HECYT XMMHUYECKHE 3HAaKH,
dbopMyIIbl U ypaBHEHHUS; S.ymenue knaccuguyuposams MpoOCThie (METAJIIBI,
HEMETaJlIbl, OJaropoAHbIC ra3bl) U CI0XKHBbIC (OMHApPHBIE COEIUHEHMS, B TOM YMCIIC U OKCHUbI, a TaAKXKE THMAPOKCHUIbI —
KHCJIOTHI, OCHOBaHHUS, aM()OTEPHBIC THAPOKCHIBI — M COJIM) BEIECTBA; 6.¢hopmuposarue NEPUOTUIECKOTO
3aKO0HA, 00bsICHeHUe CTPYKTYPhl U MH(OpPMAIIMK, KOTOPYIO HECET MEepUoAUYECKasi CUCTeMa XUMUYECKUX 3eMeHToB J[.1.
MenneneeBa, packpvimue 3HAYCHUSI MEPUOJUYECKOTO 3aKOHA;/.yMeHUe XapaKTepu30BaTh CTPOCHHUE BEIIECTBA — BUJIBI
XUMHYECKUX CBSI3EH M TUIBI KPUCTAIIIMYECKUX PEIIETOK; 8.onucanue cTpoeHHUs aTOMOB XUMHYECKUX
AJIEMEHTOB €  TOPSAKOBBIMM ~ HOMepamu  1-20 w26, omobpadicenue UX C  TOMOUIBIO  CXEM;
9.cocmasnenue  GOpMya  OKCHUIOB  XMMHYECKHX  DJIEMEHTOB U COOTBETCTBYIONIUX MM  THAPOKCHUIOB;

10. nanucauue CTpyKTYpHBIX (POPMYJT MOJICKYJSPHBIX COCIMHEHUN W (POPMYJBHBIX €AMHUI] MOHHBIX COCAMHEHUM IO



BaJICHTHOCTH, CTEMEHH OKHUCICHUS WIM 3apsny WoHOB;ll.ymenue ¢opmynruposams OCHOBHBIE 3aKOHBI XUMHH:
MIOCTOSIHCTBO ~ COCTaBa BEUIECTB MOJICKYJISIPHOTO CTPOCHHUS, COXpAaHEHHE MacChl BEIIECTB, 3aKOH ABOTaJpo;
12.ymenue gopmyruposams OCHOBHBIE TOJOXKEHHUS AaTOMHO-MOJICKYJISIDHOTO YUYEHHUS M TEOPUH DJIICKTPOIUTHUECKOM
JUCCOIUAINH;

13.onpedenenue IPU3HAKOB, yCIIOBHIA IpPOTEKAHUS u HpeKpalieHus PeaKIuii;
14.cocmagénenue MONEKYIAPHBIX YpPaBHEHHN XUMHYECKHX PEaKIHM, MOATBEPKIAIONUINX OOIIHMEe XUMHYECKHE CBOMCTBa
OCHOBHBIX  KJIACCOB HEOPraHMYECKHX BEIIECTB M  OTPAKAIOMMX CBSI3M MEXAYy KJaccaMH  COCAMHEHUH;
15.cocmasnenue ypaBHEHUS peaxiuii C ydacTuem AJIEKTPOJIUTOB B MOHHOHN dopme;
16.0npedenenue 1O XUMHUYECKUM YypPAaBHEHHUSM TMPHUHAIJCKHOCTH PpEAKIUHA K ONPENeJICHHOMY THIy WJIH BHIY;
17.cocmaeénenue ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH C MOMOIIBIO METOAA 3JIEKTPOHHOrO OasiaHca;
18.npumenenue TOHATUN «OKHUCICHHE» U «BOCCTAHOBIICHHE)» [JISl XapaKTEPUCTUKH XWMHUYECKHUX CBOWCTB BEIIECTB,;
19.0npedenenue ¢ MOMOIIbIO KAYECTBEHHBIX PEAKIMil XJIOPHI-, Cylb(aT- U KapOOHAT-MOHOB M KAaTHOHAa aMMOHHS B
pacTBope;

20.06vacHenue BITVSTHHSI pa3IMYHBIX dakTopoB Ha CKOpPOCTb peaxiui;
21.ymenue xapaxmepuzosams TOJNOKEHUE METAINIOB U HEMETAIOB B MEPUOJIUYECKON CHCTEME 3JIEMEHTOB, CTPOEHUE MX
aTOMOB u KPUCTAILJIOB, oO1mue busznueckue u XUMHUYECKHE CBONCTBA;
22.00vsicHeHUe  MHOTOOOpa3usi  MNPOCThIX  BEIIECTB  SIBJIGHUEM  QUIOTPONUMU €  yKa3aHWeM €€  IpUYUH;
23.ycmaHnosnenue pa3nduil TUIPO-, TUPO-, U DJIEKTPOMETAIUTYPTUN U ULITIOCMPUPOSAHUe TUX Pa3IUuUid MpUMEpaMu

ITPOMBINIJICHHBIX CII0CO0OB MMOJYy4YCHUA METAJIJIOB,



24 ymenue oasamv oOUTyr0 xapaktepuctuky 3meMeHnToB |, I, VIIA-rpymnm, a takxe Bomopona, KUCIOPOa, a30Ta, CEphl,
dochopa, yriaepoma, KpeMHHS M O0Opa30BaHHBIX HMMH IPOCTHIX BEIIECTB M BAKHEHIIMX COCOUHCHHWHA (CTpOCHHE,
HaXO0XKJICHNE B IpUpo/IE, MOJTy4YeHHE, dusngeckue " XUMHYECKHE CBOWCTBA, IPUMEHEHHE);
25.ymenue onucvleamy KOPPO3HIO METaJIJIOB u CHOCOObI 3aIUTHI oT Hed;
26.ymenue npouzeo0ums XUMUYECKUE PAcu€Thl C HCIOJIB30BAaHHWEM IOHSATHI «MaccoBasl JOJS BEIIECTBA B CMECHY,
«KOJIMYECTBO BEITICCTBAY, «MOJISIPHBINA 00BEM 1o dbopmynam " ypaBHEHUSIM peaKInii;
21 .onucanue CBOWCTB u MIPAKTUICCKOE 3HAYCHUS M3YYCHHBIX OpTaHUYECKUX BCIIECTB;
28.6vinonnenue OOO3HAYEHHBIX B MPOrpaMME OKCIEPUMEHTOB, pACHO3HABAHUe HEOPTaHWYECKUX BEHIECTB 10
COOTBETCTBYIOIIAM MIpU3HAKaM;

29.cobat00eHue IpaBuII 0€30MMacHON pabOThl B XUMUYECKOM KabuHeTe (1abopaTtopun).

Ilnanupyembie pe3yJbTaThl 00y4eHUA
BbINyCKHUK HAYyYHTCH:

* NOHUMAMDb.

- XUMHYECKYIO CUMBOJIMKY: 3HaKH XUMUUYECKUX DJIEMEHTOB, ()OPMYJIbI XUMUUECKUX BEIIECTB, YPAaBHEHUSI XUMHUUECKUX PEAKIUM;
- BQOXHEUIIME XUMHUYECKUE TOHATHS: BEIIECTBO, XMMHUYECKHI D3JIEMEHT, aToOM, MOJIEKYJa, OTHOCHUTEJIbHBIC aTOMHas W
MOJIEKYJISIPHAsI MAacChl, MOH, KaTUOH, AaHUOH, XUMUYECKasl CBA3b, DJIEKTPOOTPULATEIBHOCTD, BaJICHTHOCTh, CTENIEHb OKHUCIIEHUS,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OO0BEM, PACTBOPHBI, AICKTPOJUTHI U HEJICKTPOJUTHI, AIEKTPOJUTUUECKAS IUCCOLMAIIUS,
OKHCJIUTENIb M BOCCTAHOBHUTEIb, OKHCJICHHE W BOCCTAHOBJICHHE, TEIUIOBOW A EKT peakinv, OCHOBHBIC THIBI PEAKIUN B

HEOPTaHWYECKOU XUMHUMU;



- (hopMyTHPOBKM OCHOBHBIX 3aKOHOB U TEOPUM XUMHUU: aTOMHO-MOJICKYJIIPHOTO YUYECHUS, 3aKOHOB COXPAaHEHHSI MAacChl BEIIECTB,
MIOCTOSIHCTBAa COCTaBa BEIIECTB, ABOraapo; nepuoaundeckoro 3akona .M. MeHneneeBa; Teopuu CTPOCHHUSI aToMa M yY4YE€HHUS O
CTPOCHMH BEIIIECTBA; TCOPUU JIEKTPOJUTHUECCKON TUCCOIMALIMU U YUEHHUSI O XUMUUYECKOM peaKInu;

*HA3bIBAMD.

- XUMUYECKUE BJIEMEHTHI;

- COCIMHEHUS N3YyUYECHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

- OpraHMYecKHEe BeIlleCTBa MO uX (popMmysne: MeTaH, 3TaH, STWICH, alleTUJICH, METAHOJI, 3TaHOJI, NIMIIEPUH, YKCyCHasl KUCIIOTAa,
IJTIOKO3a, Caxapo3a;*00bschams. - GU3NIECKUI CMBIC aTOMHOTO (TIOPSIZIKOBOT0) HOMEpa XUMHUUYECKOTO 3JIEMEHTa, HOMepa IPYIIITbI
Y MIEPUOJIa B IEPUOANYECKON CUCTEME XUMUUYECKUX 31eMeHTOB /.M. MenaeneeBa, kK KOTOPBIM 3JIEMEHT NPUHAJICKHUT;

- 3aKOHOMEPHOCTHU U3MEHEHMS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/iefiax MaJlbIX MEPHUOIOB U A-TPYIII, a TaKKE CBOMCTB
00pa3yeMbIX MMH BBICIIMX OKCHUJOB M THAPOKCHJOB;- CYIIHOCTb MPOIECCA AJICKTPOJUTUUECKOW ITUCCOLUAIMH U PEAKIUi
MOHHOTO OOMEHa;

* Xapakmepuzoeamn:

- XUMHUYECKHE D3JIEMEHTHl (OT BOAOpPOAA JO Kajbllhs) HA OCHOBE HUX IMOJIOXKEHUS B TMEPUOAUYECKON CHUCTEME XUMHUYECKUX
anemenToB JI.1. Mennene n 0cCOGEHHOCTEN CTPOEHUS X aTOMOB;

- B3aUMOCBS3b MEXKY COCTaBOM, CTPOCHUEM M CBOMCTBAMU HEOPTAaHUYECKUX BEIIECTB;

- XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB — METAJJIOB U HEMETAJIJIOB, COCIMHEHUN — OKCHJIOB,
KHCJIOT, OCHOBaHU, aM(DOTEPHBIX OKCHJIOB U THAPOKCUIIOB, COJIEH );

* onpeoensims:



- COCTaB BEIIECTB MO UX HOpMYIIE;

- BAJICHTHOCTH U CTEIICHU OKUCJICHUS JJIEMEHTOB B COCIUHCHMU,

- BUJbI XUMHYECKOH CBSI3U B COCIUHCHUAX;

- TUIBI KPUCTAJUTMUYECKUX PEIIETOK TBEP/BIX BEIIECTB;

- PUHAIJIKHOCTH BEIIECTB K OMPEACIEHHOMY KJIACCY COSTUHEHMI;

- TUMBI XUMUUYECKHUX PEAKIUM;

- BO3MOXKHOCTh ITPOTEKaHUS PEaKIMiA HIOHHOTO OOMEHA;

* cocmaename.

- CXE€MBI CTPOEHUS aTOMOB NePBbIX 20 31eMEHTOB nepuoanueckon cucremel [[.M. Menneneena,;

- (hopMyJIBI HEOPTAHMYECKUX COCTUHECHUM M3yYEHHBIX KJIACCOB BEILICCTB;

- YpaBHEHHUS XMMHUYECKUX pEaKIMii, B TOM YHUCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C IMOMOIIBIO METOAA AJIEKTPOHHOTO
Oaranca;

* Oe30NACHO 0OPAUWAMBCAL:

- C XMMUYECKOM MOoCcy0i U 1ab0paTOpHbIM 000PYI0BAHUEM;

* NPOBOOUMb XUMUUECKUU IKCNEePUMEHM.!

- TOATBEPKAAIOIIAN XUMUYECKUN COCTAaB HEOPTAaHUYECKUX COCIMHCHUN;

- MMOATBEPKAAIOIINM XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTR;

- 110 TIOJTYYEHUI0, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPO/Ia, BOJOPO/IA, YIIIEKUCIIOTO Ta3a, aMMHUaKa);

- 110 OTIPEICIICHUIO XJIOPHU/I-, CYNb(aT-, KApOOHAT-MOHOB U MOHA aMMOHHUSI C TIOMOIIBIO KAYE€CTBEHHBIX PEAKIINM;



* GLIYUCTAMD.

- MacCOBYIO JIOJI0 XMMHUYECKOTO JIeMEHTa 1Mo (hopmylie COeTUHEHMUS;

- MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

- 00bEMHYIO JIOJIF0 KOMIIOHEHTA Ta30BOM CMECH;

- KOJIMYECTBO BEUIECTBA, 00BEM WIIM MacCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, OObEMY MIIM MAacCe PEareéHTOB WM MPOTYKTOB
peakiuu;

* UCNONB3068AMb NPUODPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esIMEeNbHOCMU U NOBCEOHEBHOU HCUSHIL:

- 17151 6€301acHOT0 OOpaIleHHs C BEIECTBAMU M MaTeprajiaMy B MIOBCEIHEBHOMN JKU3HU ¥ TPAMOTHOTO OKa3aHUsl MEPBOI TOMOIITN
MIPU O’KOTaX KUCJIOTAMU U IIEI0YaMu;

- JUIs1 OOBSICHEHUS OTJENBHBIX (DAKTOB U IPUPOIHBIX SBICHMUIA;

- JJIA KpHTH‘I@CKOfI OLICHKH I/IH(l)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJIL3YCMBIX B 6BITy.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
* XapaKTEepHU30BaTh OCHOBHBIE METOJBI ITO3HAHWS XWMHYECKHUX OOBEKTOB: HAOIIONECHHWE, W3MEpEeHHe, JKCIECPUMEHT,
MOJIETTUPOBAHHUE;
* pa3nuyaTh XUMUYECKUE OOBEKTHI (B CTaTUKE):
- XUMHUYECKHE 3JICMEHTBI U TTPOCTHIC BEIIECTBA;
- METaJIJTbl U HEMETAJIIBI (M XapaKTepHU30BaTh OTHOCUTEILHOCTh TPUHAIICKHOCTH TAKUX OOBEKTOB K TOW WU MHOM TPYIITIE);

- OPraHNn4CCKUC U HCOPraHM4YCCKUC COCINHCHU A,



- TUAPOKCU/IBI (KUCTIOPOJOCOAEPIKAIINE KUCIOThI, OCHOBAaHUS, aM(OTEPHBIE TUAPOKCUDI);

- OKCH/JIbI HECOJIeo0pasytoliye U coneoOpasyronue (KUCIOTHbIE, OCHOBHBIE, aM()OTEpPHBIE);

- BAJICHTHOCTb U CTENIEHb OKUCJICHUS;

- CHCTEMATUYECKHE U TPUBUAIIbHBIE TEPMUHBI XUMHUECKOH HOMEHKIATYPBI;

- 3HAKOBYIO CHUCTEMY B XUMHUHU (3HaKM U (HOPMYJbl, MHIEKCH U KO3(PPUIMEHTHI, CTPYKTYPHbIE U MOJEKYJISIPHBbIE (OPMYIIBI,
MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHMSI peakUnid, TEPMOXUMUYECKHE YPABHEHHsI, 0003HAUCHHSI CTENIEHU OKUCIIEHUS U 3apsiia HOHA
B (popmMyrie XUMHUYECKOTO COETUHEHU);

* pa3auyaTh XUMUYECKUE OOBEKTHI (B TUHAMUKE):

- (pu3nyeckre U XUMHUYECKUE CTOPOHBI MPOLECCOB PACTBOPEHUS U TUCCOIUAINY;

- OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU U peaKkliui 0OMEHa;

- CXEMbI U YPABHEHUS] XUMHUECKUX PEAKIUH;

* COOTHOCHTb:

- BK30TEPMUYECKHE PEAKIIMU U PEAKIIUU TOPEHHUS;

- KaTAJIMTUYECKHE U (PEPMEHTATUBHbBIC PEAKLIUU;

- METAJIJI, OCHOBHOM OKCHJ, OCHOBAaHUE, COJIb;

- HEMETaJIJI, KUCJIOTHBIN OKCHJI, KHCIIOTY, COJIb;

- CTPOEHHUE aToMa, BUJI XUMUYECKOM CBSI3U, TUI KPUCTAJUIMUECKON PEIIETKN U (PU3NUYECKUE CBOMCTBA BEIlIECTRA;

- HaXOXKJICHHUE JIEMEHTOB B MPUPOE U MIPOMBILUICHHbIE CTIOCOOBI UX MOTYYCHHUS;

- HEOOXOAMMOCTh XUMHUUYECKOTO TIPOU3BOJCTBA U TPEOOBAHUI K OXpaHe OKPYXKAIOLEH Cpe/ibl;



- He00OXOIMMOCTh MPUMEHEHUS COBPEMEHHBIX BEIIECTB M MAaTEPUajIOB U TPeOOBaHMI K 310pOBbeCOEPEKEHUIO;

* BBIJIBUTaTh U 3KCIIEPUMEHTAIBHO MPOBEPSATH TMIIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOCHUS U
HNPUHAAJISKHOCTH K ONIPENEIEHHOMY KIIacCy (TpyIIe) BeIEeCTB;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTEIEHEH
OKHCJICHHUS 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, a TAaKXKE MPOJYKTOB COOTBETCTBYIOIIMX OKHUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
pEaKLNiA;

* COCTaBJISITh YPABHEHHSI PEAKIUN C yIaCTHEM TUITUYHBIX OKUCIUTENCH U BOCCTAHOBHUTENEH HA OCHOBE IEKTPOHHOTO OanaHca;

* OIPENENATh BO3MOXXHOCTh MPOTEKAHUSI XUMUYECKUX PEaKUMi Ha OCHOBE AIEKTPOXMMHUYECKOTO psifa HalpsKEHUIMETasuIoB,
psiia AIEKTPOOTPHUIATEIHHOCTH HEMETAIIJIOB, TAOIHUIBI PACTBOPHUMOCTHU U YUETA YCIOBUN MPOTEKAHUS PEaKIIHIA;

* IPOBOAUTH PACUETHI IO XUMUUECKUM (OpMyJiaM U YpaBHEHUSIM:

- JUTS BBIBOJIa (POPMYITBI COSAMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB;

- JUTS IPUTOTOBIICHHUSI PACTBOPA C UCTIOIB30BAHIEM KPHUCTAJUIOTH/IPATOB;

- JUISL HAXOXKJIEHUS 10JIM BhIXOZa MPOJYKTA Peakluy M0 OTHOIICHUIO K TEOPETUYECKH BO3MOXKHOMY;

- ¢ UcTofib30BaHUeM mpaBuiia [ eit-Jlroccaka 00 00bEMHBIX COOTHOILICHUSIX Ta30B;

- C UCTIOJIb30BAHUEM MOHATHI «KMOJIbY», «MMOJIbY, «UUCI0 ABOTaIpO»;

- 10 TEPMOXUMHUYECKUM YPaBHEHUSM pPEeaKkluy;

* IPOBOAUTH XUMHUUECKHUI SKCIIEPUMEHT C HEYKOCHUTEIHHBIM COONIOICHUEM MPaBUII TEXHUKH 0€30MaCHOCTH:

- 10 YCTaHOBJICHUIO KaU€CTBEHHOTO U KOJIMUYECTBEHHOI'O COCTaBa COCUHEHMS;

- ITPX BBITTIOJIHCHHUH UCCIICAOBATCIIBCKOT'O ITPOCKTA,



- B IOMAIIHUX YCJIOBHSIX;® UCIIOJIB30BAaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETEHIIMH MTPH BBIITOJIHEHUH MPOEKTOB U y4eOHO-
MCCIIEIOBAaTENBCKUX 3aJay 10 U3yYSHHIO CBOIMCTB, CIIOCOOOB MOTyYEHHs U PACIIO3HABAHMUS BEIIECTB;

* OMpenessITh UCTOUHUKU XUMHUYECKOW MH(OPMAIUH, MPEACTABIATh CHUCOK MH(POPMALMOHHBIX PECypCOB, B TOM YHUCIIE M Ha
WHOCTPAHHOM SI3bIKE€, TOTOBUTH HH(POPMALMOHHBIA MPOAYKT M TMPE3EHTOBATh €ro;*00BEKTUBHO OLIEHUBATH WH(OPMALUIO O
BEIIECTBAX U XMMHYECKUX IMPOIECCAX;KPUTUUECKH OTHOCUTHCA K IICEBIOHAYYHOMHH(pOpPMAINH, HET0OPOCOBECTHOM peKiIaMe B
CpeaCcTBaX MaccoBOW MH(pOpPMaIIUK;

® CO3aBarb MOACIIN U CXCMBI JJIA PCIICHUA y‘{e6HBIX H ITIO3HAaBAaTCJIbHbBIX 3a1a4.



Conep:xanue Kypca XuMHUM
8 Kiacc
HavanbHble NOHATHA ¥ 3aKOHBI XUMMHU

Tena u BemectBa. CBoiicTBa BemiecTB. JTaloHHbIE (pU3MUECKUE CBOMCTBa BellecTB. Marepuansl U MarepuanoBeaeHue. Poip

XUMUHU B )KU3HU COBPEMEHHOTO 00111ecTBa. OTHOIIIEHUE O0IIECTBA K XUMUU: XeModuiiust 1 xemodoOusi.

MGTOI[I)I HU3YyUCHUS XHMHH. Ha6J'II-OII€HI/Ie. BKCHepI/IMeHT. MOHGHHpOBaHHe. MOIIGJ'II/I MAaTCpUAJIBHBIC W 3HAKOBBLIC HJIN

CHUMBOJIBHBIC.

I'a3ml. )KI/II[KOCTI/I. TBépI[BI@ BEIICCTBA. B3aumubie nepexoAabl MCEKAY arperaTHbIMH COCTOSAHHAMHKU BCIICCTBA: BO3TOHKA

(cyOnmumarust) u gecyOaumariusi, KOHJICHCAIUS U UCTIapEeHHEe, KPUCTAIUIM3allUsl U TUTaBJICHUE.

®dusznueckue sBaeHUs. YucThle BelecTBa W cMecu. ['oMoreHHble M rereporeHHble cmecu. CMecu razoo0pasHble, KUAKHE U
TBEpAbIe. CriocoObl pa3feNeHus] CMecel: MeperoHKa, Wi AUCTHILUISALMS, OTCTauBaHWE, (PUIbTPOBAHUE, KPUCTAJUIM3ALUS WU

BbITIapuBaHue. Xpomarorpadus. [I[pumMenenne 3Tux cnocoOoB B 1a0OpaTOPHOU MPAKTUKE, Ha IPOU3BOJICTBE U B OBITY.

XUMHUYECKUE JIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpOoCThI€ U CI0XKHBIE BelIeCTBA. AJIIOTPONUS Ha TpUMeEpe Kuciaopoaa. OCHOBHbBIE

MOJIOKEHUS] aTOMHO - MOJICKYJISIpHOTO YueHus. loHbl. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.



3Haku (CUMBOJIbI) XHUMHYECKUX 3JeMEHTOB. MH(popmalius, KOTOPYIO HECYT 3HAKA XHUMHUYECKHX JJIEMEHTOB. JTHMOJIOTHUSA
Ha3BaHUN HEKOTOPBIX XUMHUYECKHUX »dyeMeHToB. [lepuoanueckass Tabnuia xumudeckux snemeHtoB [[. M. Mengeneena:
KOPOTKOIIEPUOAHBIA U JITTMHHONEPUOAHBIA BapuaHThl. [lepuonbl u rpynmnel. ['maBHas u nmoOGouHas noAarpynmsl, win A- u b-

I'PYIIIIBI. OTHoOcHuTEIbHAs aTOMHAs Macca.

Xumuueckue (Gopmynsl. Manekcsl u kodgduimentsl. OTHOCUTEIbHAS MOJIEKYJIsIpHas macca. MaccoBas A0S XMMHYECKOTO

aJieMeHTa B coenHeHnu. MHdopmamnus, KOTOpyro HECYT XUMUYECKHE (POPMYIIBI.

BanenatHocTs. CTpyKTypHBIE (OPMYJIBI. XUMHUECKHE JIEMEHTHI C TIOCTOSTHHON M TIEPEMEHHON BaJICHTHOCTHIO. BeIBOA hopMyItb
COeIMHEHUs MO BaJleHTHOCTH. OmnpenesieHre BaJCHTHOCTH XHUMHUYECKOro 3JieMeHTa 1o Qopmyse BemlectBa. CocTaBlieHHE

Ha3BaHUM CoeﬂHHeHHﬁ, COCTOAMMUX U3 IBYX XUMHUUCCKUX 3JICMCHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.

Xumuueckue peakuuu. PeareHTl W NpOoAYyKThl peakuuu. [Ipu3HakM XUMHYECKUMX peakUuil. YCIOBUS HMX MPOTEKaHUS U

MpeKpaileHus. Peakiuu ropeHnsi. JK30TEPMUYECKUE U IHAOTEPMHUUECKUE PEAKIUU.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. CocTaBieHue XUMUUYECKUX ypaBHeHui. MHdopMaims, koTopyto

HECET XUMUYECKOE YPaBHEHUE.

Knaccudukanus XMMUYECKUX PEAKIMl MO0 COCTaBy M YUCIY PEareHTOB U MPOAYKTOB. THIbI XUMUYECKUX peakiuil. Peakuuun

COCAMHCHUA, pa3JIOKCHUA, 3aMCIICHUA U oOMeHa. KaTanmaTopr M KaTaJins.

JdemMoHcTpanuu



Kosmnekus Mmarepranos u U31€MUN U3 HUX.

Mopenu, ucnolib3yemble Ha ypokax (GU3UKU, OMOJIOTUU U Teorpaduu.

OO0BEMHBIEC U IAPOCTEPIKHEBBIE MOJIEIM HEKOTOPBIX XUMHUUYECKUX BEIIECTB.

Mogenu KpuCTaIINYECKUX PEETOK.

Cobupanue npubopa AJid MOoTyYeHUs ra3a u IpoBepKa ero Ha FTePMETUYHOCTb.

Bosronka cyxoro jibaa, ioja win HapTaauHa.

ArperaTHble COCTOSIHUS BOJBL.

Paznenenue nByx HECMEIINBAIOIIUXCA )KUIKOCTEN C IOMOILBIO JEIUTEIbHON BOPOHKH.
Juctuiiarop u ero padora.

YcranoBka 111 puiibTpoBaHus U €€ padora.

VYcraHoBKa Ji71s BeIapuBaHus U €€ padoTa.

Konnekuus ObITOBBIX TPUOOPOB ISl PUIIBTPOBAHUS BO3/1yXa.

Pazpnenenue kpacsiiero BemecTa uioMacrepa ¢ MOMOIIbI0 OyMaxkHON XpomaTorpaduu.
Mopenu aioTponHbBIX MOAU(UKALIMK YIIepo/ia U Cephl.

[Tomydyenue o30Ha.

[Toptpersl n. 4. bepuennyca u /1. 1. Menneneesa.

KopoTkoneprnoaneiii u JyiMHHONIEPUOIHBIN BapuaHThl [leprnonnueckoit cucremsl /1. 1. Menneneena
KoncTpynpoBanue mapocTepKHEBBIX MOAEIENH MOJIEKYII.

Anmnapar Kurnma.



Pa3noxxenue 6uxpoMarta aMMOHHUS.

I'opeHue cepbl 1 MarHUEBOM JICHTBI.

[Toptpetst M. B. Jlomonocosa u A. JI. JIaByasne.

OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEILIECTB.
['openue docdopa, pacTBopeHHE MPOIYKTa TOPEHUS B BOJIE U HCCIIEIOBAHUE TTOJIYYE€HHOTO PACTBOPA JIAKMYCOM .
B3aumoencTBre COISTHOM KUCIOTHI C IIMHKOM.

[Tonyuyenue runpoxcuaa meau(Il) u ero paznoxxkeHue Mpu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

© 0o N o a Bk~ w DNhPFE

O3HakOMJIEHHE C KOJUIEKLHEN J1a00paTOPHOU MOCY/IbI.

[TpoBepka nmpubopa A NOJyUEHUs Ta30B Ha TEPMETHUYHOCTb.

O3HakoMIIEHHE C MUHEpajaMu, 00pa3yloUMMU TPaHuUT.

[IpuroroBiaeHUE reTepOreHHON CMECH TIOPOILKOB CEPHI U JKEJIE3a U UX Pa3/ielICHNUE.
B3aumMozeiicTBue pacTBOPOB XJIOPUIOB U MOJIMJIOB Kajlusl C paCTBOPOM HUTpATa cepedpa.
[Tonyuyenue runpokcuaa meau(Il) u ero B3auMozeiicTBUE C CEpHON KUCIOTOM.

B3aumogericTBre pacTtBopa colbl ¢ KUCIOTOM.

[IpoBepka 3aKkOHA COXpaHEHUS MACChl BELIECTB HA TPUMEPE B3aUMOACHCTBUS MIENIOUYH U KUCIIOTHI.

ITpoBepka 3ak0oHa COXpaHEHHSI MACChI BEILIECTB HA TPUMEPE B3aUMOAEHCTBHS MIEN0UYU U conu xkesesa (111).

10.PaznokeHue nmepokcuia BoJI0Opo/ia ¢ MoMoIbsi0 okcuaa mapranma (IV).



11.3amenieHue xene3oM MeIu B METHOM KYTOpOCe.
IIpakTHyeckne padboThI

1. 3nakoMcTBO ¢ JnabopaTtopHbIM oOopynoBanueMm. I[IpaBuna TeXHHKHM O€30MACHOCTH MpU paboTe B KAOMHETE XHUMHH.
HekoTopsie BubI paboT.
2. HaGmonenue 3a ropsieii CBEYOM.

3. AHajau3 nOYBHI
Ba:xkHeiimue npeacTaBuTe I HEOPraHUYecKnX BelecTB. KoinyecTBeHHbIE OTHOLIEHUSI B XUMMHU

CocraB Bo3nyxa. [lonsarue 06 00bEMHOI J10JIe KOMIIOHEHTa IPUPOAHON ra30Boi cMecu — Bo3ayxa. Pacuér 06béMa KoMIOHEHTa

ra3oBOM CMECH O €ro 00beMHOI 10J1e 1 HA0OOPOT.

Kucnopon. Ozon. Ilonyuenme xuciopoma. CobupaHwe W pacro3HaBaHUE KHCIOpoAa. XHUMHUYECKHE CBOMCTBA KHCJIOpOAA:

B3aUMOJICHCTBUE C METaJIaMHU, HEMETaJUIaMH U CJIOKHBIMU BellecTBamu. [Ipumenenue kuciopona. KpyroBopoT kuciopoaa B

MIPUPOJIE.

Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUIOB 10 X GopmynaMm. CocTtaBieHue GopMys OKCHUIOB 10 MX Ha3BaHusaM. [IpencraBurenu

OKCHIOB: BOAA U er'IGKPICJ'IBIfI ras, HErami€Hasi M3BeCTh.

Bopopon B npuposie. Puszndeckue 1 XUuMHYECKUE CBOMCTBA BOAOPO/IA, €TO MOJYYEHUE U IPUMEHEHHUE.



Kucnotsl, ux cocra u knaccuduxanus. Muanukaropsl. Tabnuma pactBopumoctu. CossiHast M cepHasi KHCIOTHI, UX CBOMCTBA U

IIPUMEHEHUE.

Conm, ux coctaB u Ha3BaHus. PactBopumocTs coseil B Boze. [IpencraBurenu cosneii: Xjopu HaTpusl, KapooHat Hatpus, Gocdar

KaJIbIIHA.

ITocrosinHas ABoranpo. KommuectBo BemectBa. Moisb. Mossipaas macca. KpaTHble eMHHIBI U3MEPEHUS KOJIMYECTBA BEILIECTBA

— MWUIMMOJIb ¥ KWJIOMOJIb, MUJIJIMMOJIAPHAS U KMJIOMOJIIPHAsI MacChl BELIECTBA.

PacuéTel ¢ HCIIoNb30BaHNEM MTOHATUI «KOJIMYECTBO BEIECTBA», KMOJISIPHASI Maccay, «IIOCTOSIHHAss ABOTaJpo».
3akoH ABorazipo. MossipHbiii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJTHOTO T'a3a Mo JIPyromy.
KpatHble enMHULIBI U3MEPEHUS — MUJUTUMOJISIPHBIN U KUJIOMOJISIPHBIA 00beMbI Ta3000pa3HbIX BEILIECTB.

Pacuéthl ¢ MCnonb30BaHUEM MOHATHUM «KOJIUYECTBO BCIICCTBA», «MOJIIPpHAA MacCCa», ((MOHHpHBIﬁ 00BeM ra3zoB», «IIOCTOsIHHAas

ABoraapoy.
I'unpocdepa. KpyroBopot Bojibl B pupoie. Pu3nueckre 1 XUMUYECKUE CBOWCTBA BOJIbI: B3AaMMOJICHCTBHUE C OKCUJIAMU.

OcHoBaHusi, uX cocTtaB. PacTBOpMMOCTh OCHOBaHUW B Boje. V3MeHeHHWe OKpacKu HWHIUMKATOPOB B IIEJIOYHOM cpeje.

HpeI[CTaBI/ITeJ'II/I HlCJ'IO‘-ICfI: THAPOKCUABI HATPHA, KaJIWA U KAaJIbLMA.



PactBoputens m pacrBopéHHOe BemecTBO. PactBopbl. PactBopenume. I'mapartel. MaccoBas 101 pacTBOPEHHOIO BEILECTBA.

PaC‘-IéTBI, CBA3aHHBIC C UCIIOJIb30BAHHUECM ITOHATHUA «MaCCOBaA A0JIsA paCTBOpéHHOFO BCIICCTBA».

JlemoHCcTpanumn

. Onpez[eﬂeHI/Ie COACPKAaHUA KUCIIOPOda B BO3IYXC.

. HOHY‘ICHI/IG KHCJIOPOJda Pa3jI0KCHHUCM IICPMAHI'aHATa KaJIUA U IICPOKCHUIABOAOPOAa.

o ColOupanue METOJIOM BBHITECHEHHS BO3/1yXa U BOJBI.

« Pacno3naBanue kucimoposa.

o T'openue maruusi, xenesa, yris, cepsl 1 pochopa B Kuciopoe.
o Koexkust okcugos.

o [Ilonmyuenue, coOupanue u pacrno3HaBaHuE BOJAOPO/IA.

« [l'openue Bomopona.

« BzaumopeiictBue Bogoposa ¢ okcuaom Meau(Il).

o Komnekuuss MUHEpaIbHbBIX KUACIOT.

o IlpaBuiio pa3daBieHus CEpOi KUCIOTHI.

o Koiekuus conei.

o TaGnua pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIC.

. HeKOTOpBIe METaJJIbl, HEMCTAJIJIbI U COCAMHCHUA KOJIMYECCTBOM BCUICCTBA B 1 MOB.



o Monens MOIsIpHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

« Komnexnuust ocHOBaHUM.
JlaGopaTopHbIe ONBITHI

12.ITomyTHEHME N3BECTKOBOW BO/BI IPU MPOMYCKAHUM YTIIEKUCIIOTO rasa.

13.TToy4yeHne BOAOPO/Ia B3aNMOICHCTBUEM ITMHKA U COJITHON KUCIIOTHI.

14.Pacnio3HaBaHue KUCJIOT UHIUKATOPAMHU.

15.13MeHeHne OKpacku HHANKATOPOB B LIEIOYHON Cpefe.

16.0O3HakoMIIeHHE C TIperapaTaMH JOMAIlHEH WM IIKOJBHOM amnTedyKh — pacTBOpaMH MEPOKCHAA BOJOPOJA, CIHUPTOBOM

HACTOMKM 1012, aMMHaKa(HAIIATBIPHOTO CITUPTA).
IIpakTnyeckue padoTbl

4. Tlonyuenue, coOupaHue u pacro3HaBanue kuciopoza.S. [lomyduenue, coOupanue u pacro3HaBaHue Boopoaa.o.

[IpuroroBieHue pacTBOPOB COJIEN C UX 33JaHHOW MacCOBOM J0JIEN paCTBOPEHHOTO BEUIECTBA.

OcHOBHBIE KJIACChl HEOPTraHUYECKHUX coequHeHUuitO0001IeHne cBeIeHn 00 OKcuaax, ux KiaccupuKaluy, Ha3BaHUIX U
cBoricTBax. CriocoObl MoyueHus okcu10B.OCHOBaHUs, UX Kilaccu(uKalus, Ha3BaHUs U CBOMCTBa. BzaumopeicTBue ¢

KHCJI0TaMH, KHCJIOTHBIMH OKCHUAaMU U COJISIMU. Paznoxxenue HCPACTBOPUMBIX ocHoBaHuii. Cr1ocOObI MMOJIYUCHHA OCHOBAHHUI.



Kucnotsl, ux xknaccuduxanus u HazBanus. O0IIMe XMMHUUECKHE CBOMCTBA KUCIIOT. B3anmoeiicTBIEe KUCIOT ¢ MeTaJIaMHu.

DIIEKTPOXUMHUUECKUN Pl HANIPSHKEHUN MeTauioB. B3aumMoaeiicTBre KUCI0T C OKCUJaMU METAJUIOB.

BSaHMOHeﬁCTBﬂe KHCJIOT C OCHOBAHUSAMHU — PCAKINA HCﬁTpaHHSaHHH. BSaHMOHCﬁCTBHG KHCJIOT C COJIsIMU. HOJIyLICHI/Ie

6eCKI/ICJ'IOpOI[HBIXI/I KHCJIOPOACOACPKAIIUX KUCIIOT.

Conu, ux knaccudukanus u cBoiicTBa. BanmoseiicTBue coneii ¢ MmeTaiaMu, 0COOCHHOCTH 3TUX peakiuii. BzanmoseiicTeue

COJIEH C COJISIMM.
['eneTnueckue psabl MeTaIUIa U HEMeTaia. [ eHeTnyeckas CBSI3b MEXKy KJIacCaMU HEOPTaHUYECKUX BEILIECTB.
JlabopaTopHbIe ONBITHI

17.B3auMopeiicTBruEe OKCHIA KaJIbIUs C BOJOK.

18.IlomyTHEHHE U3BECTKOBOM BOJIBI.

19.Peakuus HEHTpaIH3aIiy.

20.[Tonyuenue runpoxcuaa meau (II) u ero B3auMoieiicTBIE C KUCIOTOM.
21.Paznoxenue runpokcuaa meau (1) mpu HarpeBanum.
22.B3auMoieficTBUE KUCIIOT ¢ METAJUIAMH.

23.B3anMoeiicTBrEe KUCITIOT C COJISIMHU.

24.03HaKOMJIEHHE C KOJUIEKIIMEN COJIEM.



25.Bzaumoneiictue cynabdara meau(Il) c xenezom.
26. B3zaumMmoieiicTBHE COJIEH C COIIMHU.
27. I'eneTnyeckas CBsA3b Ha MPUMEPE COSTUHCHHUIN MEIH.
IIpakTHyeckne padboThI
7. PellieHne SKCIEpUMEHTANIBHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUI.
IMepuoauueckuii 3akoH U [lepuoanyeckass cucreMa XUMHYECKUX 3JIEMEHTOB
. . MenaeseeBa. CTtpoeHnue aTroma.

EcTecTBeHHBIE CEMENWCTBA XMMMYECKHUX DJIEMECHTOB: IMCJIOYHBIC M ICIOYHO3CMCIIBHBIC MCTAJLIbI, I'aJIOI'CHbI, HMHCPTHBLIC

(6maropoaubie) ra3zel. AMGOTepHOCTh. AMQPOTEPHBIE OKCUABI U TUAPOKCH I, KOMITJIEKCHBIE COJIH.
Otkpeitue [. U. MenaeneeBbim [leproandeckoro 3akoHa M CO3/IaHUE UM MEPUOJUYECKON CUCTEMBI XUMHYECKUX 3JIEMEHTOB.

AToMBI Kak (QopMa CYIIECTBOBAHMSI XMMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEICHMS O CTPOCHHHM aTOMOB. JlokazarenbcTBa

CJIO)KHOCTH cTpoeHHst aToMoB. OnbITel Pe3epdopaa. [nanerapuas Moaenb CTpoeHuUs: aToma.



CocTtaB aTOMHBIX siA€p: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. B3auMOCBSI3b MOHSATUI «IIPOTOH», «HEUTPOHY,

«OTHOCHUTCJIbHAs aTOMHAasA Macca».

Mukpomup. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX YPOBHEH aTroMoB XxuMuueckux siemeHToB Ne 1-20. [Tonstue o 3aBepiieHHOM

AJIIEKTPOHHOM YpPOBHE.

N3otonbl. @u3ndecknii CMBICT CUMBOJIMKH TIeproandeckoi cuctembl. CoBpeMeHHas (HOPMYIUPOBKA MEPHOIUICCKOTO 3aKOHA.

M3MeHeHus CBOMCTB 3JIEMEHTOB B IICpHUoJAax U IpyIiax, Kak (bYHK]_II/I}I CTPOCHHUA SJICKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepI/ICTI/IKa JJICMCHTA-MCTaJlJlIa M JJICMCHTA-HCEMCTAJJIa II0 HX IIOJIOKCHHUIO B HCpI/IOI[I/I‘IGCKOﬁ CUCTCMEC XHMMHUYCCKUX

anemeHToB [l. 1. MeHaeneena.
JlemoHCcTpanumn

o Paznuunbie hopmbl TaOIHIl TEPUOTUYECKON CHCTEMBI.
o Monenuposanue nocrpoenus llepuonnueckon cucremst /. 1. Menneneena.
« Mogenu aToMOB XMMUYECKUX 3JIEMEHTOB.

o Mopaenu aToMOB 3JIeMEHTOB 1—3-T0 TIEpHO/I0B
JlabopaTopHbIe ONbITHI.

28.1Tonyuenue am(pOTEPHOTO TUAPOKCH]IA U UCCIICTOBAHUE €TO CBOWCTB.



XumMuuyeckas cBsi3b. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE PE€aKIIuu

HonnHas xumMu4ueckas CBS3b. I/IOHBI, O6p330BaHHBIe aTOMaMH METaJIJIOB M HeMeTaIoB. CXeMBbl 06p330BaHI/ISI WOHHOM CBSI3HU JIIs
6I/IHapHI)IX COC,Z[PIHGHI/Iﬁ. HNonnbie KPpUCTAINIMYCCKHC pGHIéTKI/I u (I)I/IBI/ILIGCKI/IG CBOMCTBA BCHIICCTB C OTHM THIIOM peHIéTOK.

[TonsiTie 0 GOpMyYIBHON €MHUIIEC BEIECTBA.

KoBanentHas xuMudeckasi CBsi3b. DJIECKTPOHHBIE U CTPYKTypHBIE opmynsl. [lonstue o BanenTHOCTH. KOBaneHTHas HemosipHas
cBaA3b. CxeMbl 00pa3oBaHHs KOBAJIEHTHOM CBSI3U JUIsl OMHAPHBIX COEAMHEHUI. MOJEKyIspHbIE U aTOMHbIE KPHUCTAIIMYECKUE

PEMETKY, U CBOMCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

DNeKTpOOTPULATENBHOCTh. Psii 3nexkTpooTpuniateibHOCTH. KoBaJleHTHass MOJspHas XuMu4deckass cBA3b. Jlumonb. Cxemsl
0o0pa30BaHMsI KOBAJEHTHOW MOJISIPHOM CBA3M JJi1 OWHApPHBIX COEAMHEHHH. MOJEKyJIpHble M aTOMHbIE KpPUCTaJUIMYECKHE

PEMETKY, CBOMCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

Mertamueckass XUMHAYECKasl CBSI3b U METaJLIMUECKas KpUCTAJLNINICCKAaA peméTKa. CsoiicTBa BCIICCTB C OTUM THIIOM peIHéTOK.

Ennnas npupona XMuMUYECKUX CBSI3EM.

Crenenb okucnenus. CpaBHEHUE CTENEHU OKHUCIECHMs W BajeHTHOCTH. IIpaBuia pacuéra creneHeld OKucieHHUs 1no ¢opmynam

XUMHUYECKUX COCOTUHEHMI.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC PCAKIHH. OnpeneneHI/Ie CTCICHEW OKHCIICHUS A4 3JICMCHTOB, 06pa3y}01u1/1x BCIICCTBA

Pa3HbIX KJIAaCCOB. PeaKHI/II/I MOHHOTO OOMEHAa M OKHCJIHUTEIBHO-BOCCTAHOBHUTEIBLHBIC PCaKIH. OxucinuTens U BOCCTaHOBUTCIIb,



OKHCJICHHE M BoccTaHOBJIeHHE. COCTaBICHHUE ypaBHeHI/Iﬁ OKHUCIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ MCTOJIOM 3JICKTPOHHOTI'O

Oananca.

JdemoHcTpauuu

o Buneodparmentsl u cnaiiapl «MloHHas XUMUYECKas CBSI3b ».

o Komnekuus BelecTB ¢ MOHHONM XMMHUYECKOM CBS3bIO.

o Mogenyu HOHHBIX KPUCTALNTMYECKUX PEIIETOK.

o Buneodparmentsl u cnaiinsl «KoBameHTHaIXUMUYECKAsS CBS3bY.

o Koiuteknus BemecTs MOJIEKYISIPHOTO U @aTOMHOTO CTPOEHHS.

o Moaenu MOJIEKYJISIPHBIX YU ATOMHBIX KPUCTAJIJIMYECKUX PELIETOK.

o Buneodparmentsl u cnaiiasl «MeTainueckas XuMAYecKasi CBSI3bY.

o Komnexnmsa «MeTtanibl U CIJIaBbI».

« BzaumopeiicTBue ITMHKA C CEPOM, CONSTHOM KucioTol, xmopuaom meau (11).
« [l'openue marnus.

o BzaummopercTBUE XJIOPHOW U CEPOBOIOPOHOMN BOJIBI.
JlabopaTopHbIe ONBITHI

29.M3roToBieHue MoAEH, WIITIOCTPUPYIOIIECH CBONCTBA METAINIMUECKOM CBS3U



9 KIIACC
IloBTOpeHue U 00001IeHNE CBeAeHUI 0 KYpCY 8 Ki1acca

bunapnusie coegunenus. Oxcuabl cosneoOpasyrolme U HecojeoOpasyomue. [UApOKCHABI: OCHOBaHHSA, amMQpOTEpPHBIC

THAPOKCUIBI, KUCJIOPOAOCOACPKAIIIUC KHUCIIOTHI. CpCI[HI/Ie, KHCJIBIC, OCHOBHBIC COJIH.

O06o0011IeHue cBeicHU 0 XuMHUYecKux peakiusax. Kiaccudukanys XuMUYeCKUX peakilfil Mo pa3InyHbIM MPU3HAKAM: COCTaBy U
YUCJIy pearupyronmx M oOpa3yroIIuXcsl BEIIEeCTB, TEIIOBOMY 3(PdekTy, oOpaTUMOCTH, U3MEHEHUIO CTENEHEW OKHUCICHUS
AJIEMEHTOB, OOpa3yIOLIMX PEarupyroulde BEIIEeCTBA, AarperaTHOMY COCTOSIHUIO pEarupyrolldx BEIIeCTB, HCIOJIb30BAHUIO

KaTaJn3aropa.

[ToHsiTHE O CKOPOCTH XUMHUUECKOU peakuru. PaKTOPBhI, BIUSIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIUI: TPUPOAA PEATUPYIOLINX

BCIICCTB, UX KOHOCHTpAIUA, TCMIICPATYpPaA, INIOIAAb COIIPUKOCHOBCHN:A, HAJIMYKUC KAaTAJIN3aTopa. Karanms.
JdeMoHcTpanuu

o OsHakoMIICHHE C KOJUIEKIIUSIMU METAJVIOB U HEMETAJIIOB.

o O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCUIOB, KUCJIOT U COJIEH.

e 3aBUCHMOCTb CKOPOCTH XHUMHYECKON PEAKIIMH OT IMPUPOABI PEATUPYIONIUX BELIECTB.

o 3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU OT KOHLIEHTPALUN PEATUPYIOLINX BEILIECTB.

o 3aBHCHMOCTb CKOPOCTH XMMUYECKON PeaKry OT IUIOIIAIMCONPUKOCHOBEHUS PEArnPYIOIIMX BEIIECTB (CKUIIALIUN CIIOM»).



3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peakIMK OT TEMIEPATyphl pearupyroux BEIIeCTB.

JlabopaTopHbIe ONBITHI

o a0 k~ w D E

8.
9.

B3aumopelicTBrue aMMHuaka u XJ0pOBOJIOPOAA.

Peakuus HeuTpanmzanuu.

Hab6nronenue TeroBoro s exra peakimyu HenTpan3aIum.

B3aumoneiicTBue cepHoit KMCIOTHI ¢ okcuioMm meau (11).

Paznoxenue nepokcuaa BoJopoaa ¢ MOMOIIbIO KaTajiasbl KapTodes

3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW pEakluu OT MPUPOJLI PEarupyrolluX BEIIECTB HAa MNpUMEPE B3aUMOJCHCTBUS
pPacTBOPOB THOCYJIb(aTa HATPUS U XJIopUIa Oapusi, THOCYJIb(aTa HATPUS U COJITHON KUCIIOTHI.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEaKIUU OT IPUPOJIbI METAIIOB MPU UX B3aUMOJICUCTBUU C COJISTHON KHUCIIOTOM.
3aBUCUMOCTh CKOPOCTH XMMUYECKOU PEaKIIUU OT MPUPOIbI KUCIOT MPU B3aUMOJACHCTBUM UX C KETIE30M.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU OT TEMIIEPATYPHI.

10.3aBHCUMOCTH CKOPOCTH XHMHUYECKOHN peakluy OT KOHIIEHTPAIIUH.

11.3aBUCUMOCTb CKOPOCTH XUMHUUYECKOMN pEaKIUK OT TJIOIIAAN CONPUKOCHOBEHHUSI PEarupyrolux BelecTB.

12.3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM PEeaKIIuu OT KaTain3aTopa.

XuMH4YeCKHue P€aKIMu B pacTBopax 3JIEKTPOJUTOB



ITonsarue 00 BHCKTpOHHTquCKOﬁ JUucconuranuu. 3H€KTpOJ’II/ITBI N HCBJICKTPOJIUTHI. MexaHu3m Aucconranuun 3JICKTPOJINTOB C

Pa3JIMYHBIM XapakTepoM CBsi3U. CTENEeHb SIEKTPOIUTHUECKON nucconuanuu. CUIbHBIE U CIIa0bIe DIEKTPOJIUTHI.

OCHOBHBIC MTOJIOKECHUS TCOPHUH BHGKTpOHHTquCKOﬁ AUCConuanmnm. KJIEICCI/I(bI/IKaHI/IH MOHOB U UX CBOMCTBA. KHCJIOTI)I, OCHOBaHUA

M COJIM KaK 3JICKTPOJIUTEI. Hx KJ'IaCCI/ICI)I/IKaI_[I/IH n gucconuranms.

O6H_[I/Ie XUMHYECKHE CBOMCTBA KHMCJIOT: HW3MCHCHHUEC OKpaCKru HWHAWKATOPOB, BSaHMOHCﬁCTBHC ¢ MCTaJUlaMH, OKCHIaMH H

I'mApOKCHUIaM MCTAJJIOB U COJIAIMU. MOJICKYJI}IPHBIG N MOHHBIC (HOJIHI;IG )51 COKpaIHéHHBIG) YPaBHCHUA peaKuHﬁ.

XUMUYECKUN CMBICIT COKPAIIEHHBIX YPAaBHEHUM. YCIIOBHS IPOTEKAHMS PEAKIUN MEXKIY DJJIEKTPOJIUTaMH A0 KOHOA. Psp

AKTHUBHOCTH MCTAJIJIOB.

OOmme XUMHUYECKHE CBOMCTBA IIICI0YCH: B3aUMOJCHCTBUE C KUCIOTAMH, OKCUJIAMHA HEMETAJIJIOB, cosamu. OOIMe XUMMUYECKHE

CBOMCTBA HCPACTBOPUMBIX OCHOBaHUI: B33HMO,Z[CI>1CTBPI€ C KHCJIOTaMHU, PA3JIOKCHUC IIPHU HAI'PCBAHUMU.

OOmue XMMHYECKHE CBOWCTBA CPEIHUX COJICH: B3aWMOJICUCTBUE C KHUCJIOTaMH, IIEJ0YaMH, COJISIMA U METajIaMH.

B3aumoneiicTBue KUCIIBIX COJIEN CO MIEJTOYaAMH.

[Munponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJiel ¢ BOAOW. ['MaApONIHM3 CONMM CUIIBHOTO OCHOBAHUS U CJIa00¥ KUCIOTHL. [ uaponu3

COJIH ¢1a00T0 OCHOBAHMSI M CHIIbHOW KUCIIOTHI. Bogopoaublit mokasarens(pH).



CBoiicTBa KHCJIOT, OCHOBaHUHM, OKCHUIOB U COJIEH B CBETE€ TEOPUHU IJIEKTPOJIUTUYECKON TUCCOLMALMU MU TMPEICTaBICHHUA 00

OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.
JleMoHCTpanum.

o HcnbITaHue BEIIECTB U UX PACTBOPOB HA JIEKTPOIPOBOIHOCTb.
o 3aBHCHMOCTb 3JEKTPOINPOBOJTHOCTH YKCYCHOWU KUCIIOTBHI OT KOHLEHTPALIMH.
o JIBMXEHHE OKpPALICHHBIX NOHOB B DJIEKTPUYECKOM ITOJIE.

o Omnpenenenue xapakTepa Cpeibl B paCTBOpPax COJIEH.
JlabopaTopHbIe ONBITHI.

13. Aucconmanus ciiabbIX IEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.

14 . I3meHeHue OKpacku MHAMKATOPOB B KUCIOTHOM CpeJie.

15.Peakuus HeHTpaIu3auy pacTBOpa MIENOUN Pa3InIHBIMU KUCIOTaMU.

16.ITonyuenue ruapokcuaa meau (I1).u ero B3anmopeicTBre ¢ pa3InyHBIMUA KHUCIOTAMHU.

17.B3anmoeiicTBUe CHIIBHBIX KUCIOT ¢ okcuaom meau (I1).
18. B3aumoielicTBHE KUCIOT ¢ METAJIJIAMH.

19. KayecTBeHHas peakuus Ha KapOOHAT-HOH.



20. Ilomydyenuie cTyAHsI KDEMHUEBOM KUCIIOTHI.

21.KadecTBeHHas peakIus Ha XJIOPUT - I CYJIb(aT-HOHBI
22.VI3MeHeHre OKpacKyd MHIUKATOPOB B IIETIOUYHOM Cpeie.
23.B3auMoeiicTBHE MIET0YEH C YIIICKUCIBIM Fa30M.

24 KadecTBeHHas peakIus Ha KATHOH aMMOHHUSI.
25.1Tonyuenue runpoxcuaa meau (II) u ero pasznoxxenue.
26.B3anmMoeiicTBre kKapOOHATOB ¢ KHCIOTaMHU.

27 Ilonyuyenue runpoxcuna sxenesza(Ill).

28.B3anmMopeiicTBre xenes3a ¢ pactBopoMm cyibdara meau (11)
IIpakTnyeckue padoTbl
1. Perienuie skcriepMMEHTAIIBHBIX 33a4 10 TeMe «DJIEKTPOITUTHUECKAs! TUCCOLIUAIUSY.
HemeTa/uibl 4 MX cOeJUHEHHUS

CrpoeHne aTOMOB HEMETAIJIOB U UX MOJokeHue B llepuoanueckon cucreme. Psan anekrpoorpunarensHocTi. Kpucrammueckue
pPEIETKM HEMETaJUIOB — MPOCThIX BemecTB. AioTponuss U €€ npuuuHbl. Dusnueckue cBoOMCTBa HemeTayioB. OOiiue

XMMHUYECKHUE CBOMCTBA HEMETAJJIOB: OKHUCIUTEIbHBIC 1 BOCCTAHOBUTEIILHEIE.



FaJ'IOFeHBI, CTPOCHUC HUX aATOMOB MW MOJICKYJL. dusznyeckue U XMMHUYECKUE CBOMCTBA TaJIOTCHOB. BaKOHOMepHOCTI/I HN3MCHCHUA
CBOMCTB TaJIOTCHOB B 3aBHCHMOCTH OT MX MOJIOKCHHUS B HepI/IOI[I/I“IeCKOﬁ CHCTCMC. HaXO)K,HeHI/Ie raJJOorcHoB B IIpUPOAC U HUX

IMOJIYYCHHUC. buonoruueckoe 3HaueHUE U IMPUMCHCHUC I'aJIOT'CHOB.

raJIOFeHOBO,ZIOpOIILI N COOTBCTCTBYKOINUC WM KHCJIOTBHI: ILNIAaBUKOBAsdA, COJIIHAA, 6pOMOBO,ZIOpO,ZIHaSI, HOJOBOAOPOaAHAA.

FaJIOFeHI/I,Z[I)I. KauecTBeHHBIC PCAKIIUU HA I'aJIOTCHUI-UOHBLI. HpHMeHeHI/IC COC,HHHeHI/Iﬁ TaJIOITCHOB.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. Cepa B pupoje U €€ noyiyueHue. AJUIOTPOITHbIE MOIU(PHUKALIMN CEPhl U HX

CBOMCTBA. XMMHUYECKHE CBOVICTBA CEPBI U €€ IPUMEHEHHE.

CGpOBOIIOpOII: CTPOCHUC MOJICKYJIBI, (1)H3HLI€CKI/I€ Hn XUMHUYCCKHC CBOﬁCTBa, IMOJIYUCHHUC U 3HAYCHUC. CepOBOIIOpOIIHaH KHCJIOTA.

Cynbbuasl u ux 3HayeHue. JIFoMuHODOPHI.
Oxcun cepsl (IV), cepuucras kucnota, cynbhuthl. KauecTBeHHas peakius Ha CyIb()UT-HOH.
Oxcun cepsl (VI), cepnas kucnota, cynbdatel. Kpucramioruaparsl.

CepHas KHCJIOTa - CUJIbHBIN 27eKTpoauT. CBoMCTBA pa30aBIECHHON CEPHOM KUCIIOTHI, KaK TUIMMMYHON KUCIIOTHI: B3AaUMOJICUCTBUE C
MeTaJulaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHIaMH, OCHOBAHHSIMHU W aM(DOTEpHBIMH THAPOKCUIAMU, cojsiMu. KadecTBeHHas

peakius Ha cyibGhaT-uoH.



OOmas xapakTepucTrUKa 3J1eMEHTOB VA-TpyImiibl. A30T, CTPOEHUE aTOMa M MOJIeKYJbl. DU3nuecKkre U XUMUYECKUEe CBOWCTBA U

IIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTUYECKAs POJIb.

AMMI/IaK, CTPOCHUC MOJICKYJIbI U (1)I/I3I/ILICCKI/I€ CcBoMcTBa. AMMMaYHas BOJa, HaHIaTBIpHBIﬁ CIIUPT, TUAPAT aMMHAKA. ]_IOHOpHO -
aKHeHTOpHHﬁ MCXaHHU3M 06p330BaHI/ISI KaTMoHa aMMOHMsA. BoccTraHoBuTeIbHBIE CBOMCTBa aMMMaka. CojM aMMOHMS U HX

IMPUMCHCHHUC. KauecTBeHHas pCakuus Ha KATUOH aMMOHU:.

Oxcuapl a3oTa: HECONIEOOpasyoIUe M KUCIOTHBIE. A30THUCTas KHCIOTa M HUTPUTHL. A30THas KHCJIOTa, €€ IOIy4YEHHE U

cBorictBa. Hutpatsi.
docdop, ctpoenue atoma u aymuorponus. Dochuasl. Pochun. Oxenn pochopa(V) u oprodochopnas kuciaora. Docdatel.

OO6mrast xapakTepucTHKa 3JIeMeHTOB [V A-rpymnmbl: OCOOEHHOCTH CTPOCHHS aTOMOB, IMPOCTHIX BEIIECTB U COCIUHCHUUA B
3aBUCUMOCTH OT IOJIOKEHUSI DJIEMEHTOB B MEPUOAUYECKON cucteMe. YriepoAd. AJUIOTpOIHbe MOAU(PUKALIMK: anMas3, Tpadur.
AMOpOHBIN yriepol W €ro copTra: caxka, aKTUBHUPOBAHHBIA Yyrojib. AjcopOrus. XUMHYECKHE CBOMCTBA YIyiepoja.

Kokcoxumuueckoe mpou3BOICTBO U ero mpoaykius. KapOus.

Oxkcup yraeponaa(Il): ctpoenue MoseKybl, moaydeHue u ero cpoiictsa. Oxcun yriaepoaa(IV): ctpoeHnre MoJieKyibl, TOJTYyYeHUE U

€ro cBoMcTBa. YToabpHas kucyioTa. CoJii yroabHOM KUCIOTHI: KapOOHATHI U TUAPOKapOOHATHl. TeXxHUUYecKas ¥ MUIeBas Coja.

OpFaHI/I‘-IeCKI/Ie XHUMMH. er’IGBOI{OpOI[BI. XHUMHYECKOE CTPOCHUC OPraHMYCCKHX BCIICCTB, KaK IMOPAJOK COCOAWMHCHHA aTOMOB B

MOJICKYJIC 11O BAJICHTHOCTH.



MeraH, 3TaH, Kak mpenenbHble (HACHIIEHHBIE) YIICBOAOPOABl. DTHICH W aleTUIICH, KaK HeNpeesbHbIe (HEHACBIIICHHBIC)
yraeBoaopoabl. CTpykTypHble ¢GopMyiabl BeliecTB.l'opeHre yrieBogopofoB. Peakuuu JIeruapupoBaHuUsi MpeaesIbHbBIX

yTJI€BOAOPO/IOB.

CnupTel. DTUIOBBIA CHOUPT, €ro MOJy4YeHUE, NpUMEHEHHEe U (pu3nosnorudeckoe aecTeue. TpEXaTOMHBIM CHOUPT TIIHMIIEPUH.

yKCYCHaH KHCJIOTA KaK IIPCACTABUTCIIb KjIaCCa Kap6OHOBI>IX KHUCJIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cunnnuasl u cunad. Okeua kpemuusi(1Y). Kpemnuesas

KHCIIOTa U €€ COJIN.

HpOHSBOI[CTBO CTCKJIa W HOCMCHTA. HpOI[YKIII/IH CUJIMKATHOM IMPOMBINIJICHHOCTH: OIITHYCCKOC BOJIOKHO, KCpaMHKa, q)ap(bop,

¢dasnc. OnTuyeckoe BOJIOKHO.

Hewmerannel B npupoae. ®pakunoHHas NEperoHkKa MXUAKOTO BO3AyXa KaK CIOCOO IOJIyd4EHHUs KHUCIOpOAa, a30Ta, aproHa.

[Tonyuyenue dpocdopa, KpeMHuUs, XJI0pa, Hoga. INEKTPOJIU3 PaCTBOPOB.

HonyquI/Ie cepHoﬁ KHCJIOTBI: CI)IpI)é, XUMH3M, TCXHOJOTHYCCKAA CXCMad, MCTOH KHUIIAMICTO CJIOA, ITPHUHIMIIBI TGHJ’IOO6M€H3,

MPOTUBOTOKA U LUPKYJAUU. Oneym. [Ipon3BoACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHYECKAS] CXEMA.
JdeMoHcTpanuu

o Komnexuus HemMeTanIos.



Mopenu KpUCTAIIIMYECKUX PEIIETOK HEMETAIIOB: ATOMHBIE M MOJIEKYJISIPHBIE.
O30HATOp U MPUHIUIIBI €70 PAOOTHI.

['openue HeMeTamIoB - MPOCTHIX BEIIECTB: cephl, (hochopa, TpeBecHOTO yris.
OO0pa31ibl rajJoreHoB - MPOCTHIX BEIIECTB.

B3anmoneiicTBrE rajJoreHoB ¢ METaNIaMH.

BrITecHeHune xsiopa OpoMOM WM 0/1a U3 PACTBOPOB UX COJIEH

Kosnekus mpupoaHbIX COEIUHEHNN XJI0Pa.

B3anmoneiicTBre cepbl ¢ METalIIaMU.

I'openue cepsl B KUCI0OpOaE

Konnexkuus cynbpuaHbix pya.

KadecTtBenHas peakuus Ha Cyab(OUI-UOH

OO6ecnBeunBaHNE OKPAIIEHHBIX TKAHEW U [IBETOB CEPHUCTBIM ra30M.
B3aumMonencTBre KOHLIEHTPUPOBAHHOM CEPHOU KHCIIOTHI C MENIBIO.
OOyrnvBaHue OPraHUYECKUX BEIIECTB KOHLIIEHTPUPOBAHHOU CEPHON KUCIOTOM.
Huarpamma «CocrtaB BO3ayXxay.

Buneodparmentst u cnaitapl «Ituubu 6azapbiy.

[Tony4yenue, coOupanue 1 pacro3HaBaHHe aMMHUAaKa.

Paznoxenue 6mxpomara aMMOHHS.

B3aumozencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.



['openue yepHOro mopoxa

Pa3znoxeHnue HUTpaTa Kajivsi U TOPEHUE APEBECHOTO YrOJIbKa B HEM

OO6pa3iel IpUPOIHBIX coeArnHeHUH docdopa.

['openne dhocdopa Ha BO3AYyXE U B KUCIOPO/IE.

[Toyyenue 6enoro dhocdopa u UCIIBITAHUE €TO CBOMCTB

Komnnexkuus «O6pa3iibl IpUpOIHBIX COSAMHEHUN YTIIepoiay

IToptpet H. /1. 3enunckoro. llormomenne akTMBUPOBaHHBIM YIVIEM PACTBOPEHHBIX BEIIECTB WJIU I'a30B.
Y CTpOKUCTBO ITPOTUBOrasa.

Mopenu MOJIEKyNl METaHa, dTaHa, TUIEHA U allETUIICHA.

B3aumopeiicTBue 3tusieHa ¢ OGpoMHON BOJOM M paCTBOPOM I€pMaHTaHaTa Kajusl.
OO01re XMMUYECKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHas peakiusi HA MHOTOaTOMHbBIE CITUPTHI.

Komnekiusa «O06pa3iisl IPUPOTIHBIX COSTUHEHUN KPEMHUS.

Kosmnekus crekna, KepaMuKH, IEMEHTA U U3IENUN U3 HUX.

Kosnekuus npoiyKIUH CUIMKATHON IPOMBIIUIEHHOCTH.

BuneodparmenTst u cnaitapl «I[pou3BoICTBO CTEKIIA U [IEMEHTA.

Komneknus «IIpupoHble coequHEHNS] HEMETAIIIIOBY.

BuneodparmenTst u ciaitapl «DpakirioHHas IEPETOHKA KUIKOTO BO3IYXa

BuneodparmenTs u cnaitasl «llomydyenne Bogopoaa, KUCIOPOIa U TAIOT€HOB 3JEKTPOJIUTUYECKUM CIIOCOOOMY.



o Mogenu annmapaToB I MPOU3BOJICTBA CEPHOU KUCIIOTHI.

o Mogens KUIsImero cios.

o Mopenb KOJIOHHBI CHHTE3a aMMHAKA.

o Buneodparments! u cnaiias! «IIpon3BoaCcTBO CEPHOM KHCIOTHD.
o Buneodparments! u cnaiins! «IIpon3BoacTBO aMMHUaKay.

o Komnexkuus «CrIpb€ I MOTYyYSHUST CEPHON KUCIOTHI.
JlabopaTopHbIe ONBITHI

29.Pacnio3HaBaHMETraJI0T€HU/I-HOHOB.

30. KauecTBeHHbIE peakIuy Ha CyIb()aT-UOHBI.

31.KauecTBenHas peakiusi Ha KATHOH aMMOHWUSI.
32.XUMHYECKHEe CBOMCTBA a30THOM KUCJIOTHI, KaK JIEKTPOJIUTA.
33.KauecTBennsie peakiuu Ha (pocdaT-noH.

34.TlomydeHure u CBOWMCTBA YTOJbHON KUCIIOTHI.
35.KauecTBenHas peakiyst Ha KapOOHAT-HOH.

36.IIponyckanue yrieKkucaoro ra3a uepes pacTBOp CUIIMKATa HATPHS.

IIpakTnueckue padoThl



2. W3ydeHue CBOMCTB CONSIHON KHCIOTHI.
3. M3yuyeHue CBOMCTB CepHOMN KHCIIOTHI.
4. TlonyuyeHue aMMHaKa U U3y4€HHE €r0 CBOMCTB.

5. Tlonyuenue yrinekucioro raza. KauectBeHHas peakius Ha KapOOHAT-HOHBI.
MeTaJsibl M HX CO€UHEHUS

[Tonoxxenne meramnoB B Ilepuonnueckont cucreme xummyeckux dneMeHTOB [[. M. MenpeneeBa, CTpo€HME HMX aTOMOB M
KpUCTAJUIOB. MeTalmmueckas CBsA3b U METAIUIMYECKasl KpUCTAIMYecKas pemeérka. Ousndyeckrne cBOMCTBAa METAIUIOB: JIEKTPO- U

TCILIOIIPOBOAHOCTD, OTpaKaromiast CHOCO6HOCTB, IUIACTUYHOCTh. MeTalbl tIépHI:Ie N IBCTHBIC.

Mertamibl Kak BOCCTAHOBUTEIN. DJIEKTPOXUMUYECKUN psii HANPSHKEHU M. B3anMoaecTBre METAINIOB C HEMETAJUIaMH, OKCHIAMHU,

KHCJIOTaMH, COJIsIMU. AJ'IIOMI/IHOTepMI/IH.

OO6mrast xapakTepucTuka 53JeMeHTOB |A-rpymmbl. 3aBUCUMOCTh (PU3UYECKUX U XMMHYECKUX CBONCTB IIETOYHBIX METAIOB OT
3apsaaoB saep ux atomoB. OKCUABI M THAPOKCHUIBI IIECTOYHBIX META/UIOB, UX MOJYYECHHUE, CBOMCTBA, IpUMEHEeHUE. Baxueimue

COJIM MICJIOYHBIX MCTAJLVIOB, UX 3HAYCHHUC B IIPUPOAC U B JKU3HH YCIIOBCKA.

O6mas xapaktepuctuka |IA-rpynmel.. 3aBUCUMOCTh (PU3UYECKUX M XUMHUUYECKUX CBOMCTB IIEIOYHO3EMEIBHBIX METAIOB OT

3apAa0B A4CP UX aTOMOB. OKCI/II[BI U TUAPOKCUJBI IICIIOYHO3CMCIIbHBIX MCTAJJIOB, UX ITIOJIYYCHHUC, CBOMCTBA U IIPUMCHCHHC.



Bakneiinme conu MeaouHo - 3eMeJIbHBIX METAJUIOB, UX 3HAYEHUE B MPUPOJIE U KU3HHU YenoBeka. KapOoHaTsl 1 rupokapOoHaThI

KaJIbIIUA.

XKéctkocTh BoABI: BpeMeHHasi U nocTostHHas. CriocoObl ycTpaHeHus BpeMeHHOM k€cTkocTh. CrocoObl yCTpaHEHUs TOCTOSTHHOM
xeéctkoctu. CoequHEHUsl aTlOMHHHUS B TMpUpoJie. XUMHUYECKHE CBOMCTBa amoMuHHSA. OCOOCHHOCTHM OKCHIA W THUAPOKCHIIA

ATIOMUHUA KaK aM(OTEepHBIX coeIMHEeHU. BaxkHeiie coyu amoMunus (XJI0pua, cyiabdar).

OcobeHHOCTH cTpoeHUs aToMa »kelesa. JKene3o B nmpupoae. Baxuelmmue pynsl xene3a. [lonmydyenne uyryna u cranu. OKCuabl U
ruapokcunl xene3a(ll) u xeneza(Ill). Conu xeneza(Il) u xeneza(Ill). ObHapykeHHe MOHOB KAaTHOHOB JKeJlie3a B PAcTBOpE.

3HaUyeHHUE COCIUHECHUM JKeJie3a.

Koppo3ust xumudeckasi (razoBasi) U 3JIEKTPOXMMHUECKas. 3allliTa METANIOB OT Koppo3uu. Metamisl B npupoje. Ilonarue o
Metautyprud. Y€pHas u 1BeTHas Metautyprus. llupoMeramnyprus, ruapoOMETaIyprus, 3JIEKTPOMETALTYprus. JlOMEHHbIN

nporiecc. [lepepaboTka dyryHa B cTallb. DJIEKTPOJIM3 PACIIIABOB.
JeMoHcTpanuu

B3aumopelicTBre HATpus, TUTHUS U KaJIbLUS C BOJIOM.

['openue HaTpusi, MarHus U eJe3a B KUCIOPO/Ie.

Bcenblka TepMUTHON CMECH.

BzaumopencTBue cMmecu MOPOIIKOB CEPBI U HKEJ€3a, [IMHKA U CEPBI.



B3aumoelicTBre altOMUHUS C KMCJIIOTAMH, 11I€JI0YaMHi U BOJOM.

B3anmoneiicTBue xkene3a U MEQU C XJIOPOM.

B3aumoneiicTBue Meau ¢ KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM KHUCIOTOM (pa30aBieHHOM U
KOHLIEHTPUPOBAHHOM).

Okpacka 1mIaMeHy COeIMHEHUSMH IIETOYHBIX METAJIIIOB.

Okpacka miaMeHu COeIMHEHUAMU MIET0YHO3EMEIbHBIX METAILIIOB .

lNamenue n3BecTy BOOOM.

[Tomy4yeHue KECTKON BOABI B3aUMOICMCTBUEM YIJIEKUCIIOTO ra3a ¢ M3BECTKOBOM BOJOM.

VYcrpaHeHre BpeMEHHOM KECTKOCTH KUMISTYEHUEM U TOOABKOM COJIBI.

YcTpaneHue NoCTOSHHOM KECTKOCTH I00AaBKOW COJIBI.

WNouutsl u mpuHLUN ux AedcTBus (BUgeodparMeHr).

Komnekuust mpupoaHbIX COEAMHEHUHN aTFOMUAHUSL.

BuneodparmenTst u craitapl «OKCH aTFOMUHUS U €70 MOAU(DUKAIIII.

[Tonyuenne am(poTepHOro rUAPOKCU A ATIOMUHUS U UCCIICIOBAHUE €r0 CBOMCTB.

Komnnekuns «XumMuyeckue HCTOUHUKU TOKa.

Pe3ynprarel IATENBHOIO 3KCHEPUMEHTA IO M3YYECHUIO KOPPO3UM CTAJbHBIX HW3AECIUN B 3aBUCUMOCTH OT YCIJIOBUM
IIPOLIECCOB.

Boccranopnenue meau u3 okcuaa meau(Il) Bogopoaom.

BuneodparmenTs! u ciaiiapl «IIpor3BoICTBO UyTyHA U CTAIINY.



o BuneodpparmenTs! u cnaiasl «M3aenus u3 4yryHa u cTaim.

o BuneodparmenTts u cnaiast «IIpor3BoaACTBO AIFOMUHUS.
JlaGopaTopHbIe ONBITHI

37.B3anmopeiicTBue xenesa ¢ pactBopoM cyibdara meau(Il).

38.I1oy4yeHne N3BECTKOBOM BOJIBI M OTIBITHI C HEH.

39.ITonyuenue ruapoxcunon xemne3a(ll) u (1II).

40.KayecTBEeHHbIE peaKIIMU Ha KATUOHBI Keje3a
IIpakTueckune padoThl

6. IlomyueHue >keCTKON BOJBI M CITIOCOOBI €€ yCTpaHEeHHSI.

/. Pemnenue sKkCiepuMEHTANIbHBIX 3aJ1a4 10 Teme «MeTauiby.
XHUMHUS M OKPY:KaOLIas cpeaa

Ctpoenue 3emiu: aapo, MaHTHs, 3eMHasl KOpa, UX XUMHYECKUi cocTaB. JIutocdepa u e€ xumuueckuii coctaB. Munepansl. Pynbr.

Ocanounsie mopobl. [lone3npie nckomnaempie. XUMUYECKUANA COCTaB THAPOCHEphl. XUMUYECKUN COCTaB aTMOCHEPHI.



HcTOYHUKH XHUMHUYECKOTO 3arpsi3HEHHs] OKpYyXaromie cpenapl. [oOaibHble HKOJIOTMYECKHWE TMpOOIeMbl UeIOBEUYECTBA!
HapyluieHue OMOT€OXUMUYECKUX KPYTOBOPOTOB XUMUYECKUX DJIEMEHTOB, MAPHUKOBBIN d(PPEKT, KUCIOTHBIE JOXKAH, 030HOBBIC
IbIpbl. MeXIyHapOJHOE COTPYJHHUYECTBO B 0O0JIACTH OXpaHbl OKpYXKAloleHd Cpelbl OT XMUMHUYECKOTO 3arpsi3HEHus. «3enéHas

XUMUS.
JdeMoHCcTpanuu

o Bugneodparments! u cnaiiael «CtpoeHue 3eMiu U €€ XUMHYECKUI COCTaBy.

o Komekuust MUHEPATIOB ¥ TOPHBIX OPOJ.

o Komekuus «Pyasl METAILIIOBY.

o BuneodpparmenTts! u cnaiiasl «I' nmobanbHbIe SKOIOTMYECKHUE TPOOIEMBI UETIOBEUECTBAY.

o BuneodparMeHTsl U caliibl O CTENEHU YKOJIOTUUECKON YUCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI
41. 3yyeHue rpaHura.
42. VI3yueHue MapKUpOBOK pa3INYHBIX BUIOB MIPOMBIIIJIEHHBIX W MPOJOBOJIBCTBEHHBIX TOBAPOB.
O06001meHne 3HAHMI 10 XUMHHM 32 KYPC OCHOBHOM IIKOJIBI.

IHoaroroka kK OCHOBHOMY Irocy1apCTBEHHOMY IK3aMeEHY



CTpOGHI/Ie aToMa B COOTBCTCTBHH C IIOJOXKCHHUCM XHMHYCCKOI'O J3JICMCHTA B HCpHOI[I/I‘ICCKOfI CHUCTEMC. CTpOeHI/Ie BCIICCTBA.
XUMHYCCKasd CBA3b U KPUCTAIMYCCKHC pGHIéTKI/I. 3aBUCHUMOCTL CBOMCTB 06p330BaHHBIX QJICMCHTAMM IIPOCTBIX BCIICCTB
(MCT&JIJ'IOB, HCMCTAJIJIOB, 6J]aFOp0,Z[HLIX Fa3OB) OT IIOJIOKCHHA JJICMCHTOB B HepI/IOI[I/I‘-ICCKOﬁ cucteMme. Tumosiorus

HCOPTraHNYCCKHX BCHICCTB, JCJICHUC NX HA KJIACCHI U I'PYIIIILI. HpGILCTaBI/ITGJII/I.

HpI/ISHaKI/I H YCIOBHUA IIPOTCKAHUA XHMHNYCCKHX peaKHHﬁ. Tumnonoruss XUMHUYECKUX peaKHI/Iﬁ 10 PAa3JIMYHBIM IIPHU3HAKAM.

PeaKHI/II/I HOHHOTO 0OMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE pcaKnum.

XHUMHMYECKHE CBOMCTBA IIPOCTBIX BCIICCTB. XapaKTepHHe XUMHYECKHE CBOMCTBA coneo6pa3yfonmx OKCHIAOB, THAPOKCHUIOB

(ocHOBaHMIA, KUCIIOT U aM(OTEPHBIX TUAPOKCHUJIOB), COJIEH.



TemaTnueckoe IIaHuPOBAHUE

8 KIiacc
Ne i/ Tema ypoka KonuyectBo
4acoB

HavanbHble NOHATHA ¥ 3aKOHBI XUMHMHU 21
1 IIpenmer xumun. Ponp XMMUM B )KM3HU YEIIOBEKA 1
2 MeToap! N3y4YeHNS XUMHAH 1
3 ArperaTHbIe COCTOSTHUS BEIICCTB 1
4 ITpaktuueckas padora Ne 1 «IIpaBuna Th u HekoTOpbIe BUIBI pabOT B KAOMHETE XUMUN 1
5 [Tpaktuueckas padora Ne 2 «HaGnrogenue 3a ropsiieit cBe4oin» 1
6 duznyeckue sIBJICHUS — OCHOBA pa3/ielIeHUs CMECEe B XUMUU 1
7 [Ipaktruueckas pabora Ne 3 « AHaIU3 MOYBBD) 1
8 ATOMHO-MOJIEKYJISIPHOE YUCHUE. XUMHUUYECKUE ITIEMEHT 1
9 3HaKU XUMUYCCKUX DJIEMCHTOB. 1
10 ITepuonuueckas Tabnuia xumudeckux sneMenToB /.M. Menaeneena 1
11 Xumuueckue GopMyIibl 1
12 Xumuueckue GopMyIibl 1
13 BanentHocTh 1
14 BanentHocTb 1
15 XHWMHUYECKHUE pEAKIINN 1
16 XVWMHUYECKUE YpaBHEHUS 1
17 XHUMUYECKHE YpaBHEHUS 1
18 THUNBI XUMUYECKUX PEaKIA 1
19 THNBI XUMUYECKUX PEaKIAN 1
20 [ToBTOpenue u 06001eHne Tembl. [1oAroTOBKa K KOHTPOJIBHON paboTe 1
21 KontposbHas pabota Ne 1 o reme «HavyanbHble MOHSATHS U 3aKOHBI XUMUNY 1

Baxueiimmue NMPEACTABUTE/IN HEOPIraHUYCCKHUX BEIIECCTB. KosimuecTBeHHbIE OTHOILIEHHSI B XUMHH

[N
o




22 Bo3ayx u ero cocras 1
23 Kucnopon 1
24 [Tpaktuueckas pabora Ne 4 «Ilonydyenue, cobupanue pacrno3HaBaHUE KUCIOPOIa» 1
25 Oxcunnl 1
26 Bonopon 1
27 ITpakTueckas pabora Ne 5 «Ilonydenue, coOupaHue U pacro3HaBaHHE BOJAOPOIA» 1
28 Kucnotsl. 1
29 Conn 1
30 KonnuecTBo BemnjecTra 1
31 KonnuecTBo BemnjecTra 1
32 MoutsipHbIii 00BEM T'a30B 1
33 PacuéThl M0 XUMUYECKUM YPaBHEHUSIM 1
34 Pacdérel M0 XMMUYECKUM YPABHEHHUSIM 1
35 Bona. OcHoBaHus 1
36 PactBopbl. MaccoBasi 10151 pacCTBOPEHHOTO BEILLIECTBA 1
37 [Ipaktuueckas pabora Ne 6 «I[IpurorosieHue pacTBopa ¢ 3aJaHHOW MacCOBOM J10JI€i paCTBOPEHHOTO 1

BEILLIECTBA»
38 O06o001eHue u cucTeMaTu3alus 3HaHUu 1o TeMe «BakHeline npecTaBuTeNId HEOPraHuYECKUX 1

BenlecTB. KonnuecTBEeHHbIE OTHOIIEHUS B XUMUM»
39 KontposnbHas padota Ne 2 o teme «BaxHeillne npeAacTaBUTENN HEOPTAHUUECKUX BEILIECTB. 1

KonnuecTBeHHbIC OTHONIICHUS B XUMHI))

OcHOBHBIE KJIACCHI HEOPTAHMYECKHUX COCTUHECHUI 10

40 Oxcuipl, MX KiaccuuKalys U XUMUYECKHUE CBONCTBA 1
41 OcHoBaHus, UX K1acCU(UKAIN ¥ XUMAYECKHE CBOWCTBA 1
42 Kucnotsl, ux kinaccupukaiysi 1 XMMUYECKHE CBOWCTB 1
43 Kucnotsl, ux kjaaccupukaims 1 XuMHYECKHE CBOMCTBA 1
44 Conm, ux kjaccudukanus 1 XMMUYECKUEe CBOMCTBA 1
45 Conm, ux kmaccuduKaIms 1 XUMUYECKHUE CBOMCTBA 1




46 ['eneTndeckast CBSI3b MEXAY KJIACCAMU HEOPTaHUUYECKUX COCTUMHCHHM 1
47 [Ipaktuueckas pabora Ne 7 Penienne skciepuMeHTaNbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIacChl 1
HEOPTraHUYECKUX COCJIMHEHUI
48 O60011IeHue U cucTemMaTu3alus 3HaHu 1o TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCIMHEHUID) 1
49 Kontponbnas pabora Ne 3 o Teme «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHHI) 1
Ilepuoguyeckuii 3aKoH U MepuoaUYecKas cucreMa xumudeckux 3iemenToB JI.U. MenaeneeBa. CTpoenue 8
aToma
50 EcTtecTBeHHBIE cCeMeENCTBA XUMUYECKUX DJIEMEHTOB. AM(DOTEPHOCTE. 1
51 OtkpsiTHEe nnepuoauyeckoro 3akona /.M. Mengeneena 1
52 OCHOBHBIE CBEJIEHUS O CTPOCHUU aTOMOB 1
53 CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB 1
54 [Tepnoanueckas cucremMa xumudeckux 3neMeHToB [[.M. Menneneena 1
55 XapaKTepUCTUKA DJIEMEHTA TI0 €T0 MOJIOKEHUIO B MEPUOANIECCKON CHCTEME 1
56 XapakTepucTUKA PJIECMEHTA TI0 €T0 MOJIO0KEHUIO B IEPUOANIECCKON CHUCTEME 1
57 3HAaUYCHUE MNEPUOAMYECKOTO 3aKOHA W MEPUOAUYECKOM CHUCTEMbl XUMHUYECKUX sieMmeHToB JI.U. 1
MenpaeneeBa

Xumnueckasi CBA3b. OKHCJIUTEIBHO - BOCCTAHOBHUTEJIbbIE PeaKIul 11

58 HNoHHas xumuyeckas CBA3b 1
59 KoBaneHTHas xumMuueckast CBsi3b 1
60 KoBaneHTHas nmoysspHasi XMMAYeCKas CBS3b 1
61 Mertannnyeckas XMUMUYECKas CBSA3b 1
62 CTerneHb OKUCIICHHUS 1
63 CreneHb OKHCICHUS 1
64 OKHUCIIUTENBHO — BOCCTAHOBUTEJIBHBIE PEAKITUN 1
65 OKHUCIIUTENBHO — BOCCTAHOBUTEJIBHBIE PEAKITUN 1
66 O06001eHue 1 cuctemMaTu3anus 3HaHuH 1o TeMaM «llepuonnyueckuii 3aKoH U epUoOgUIECKas 1

cucteMa xumudeckux ameMeHToB .M. MenaeneeBa. CtpoeHue atomay. « XUMHYECKas CBS3b.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC pECaKunm.




67 KonTponbhas pabota no temam «lleproanuecknii 3aK0OH U IEPUOANYECKASE CUCTEMA XUMUYECKHUX 1

snemenToB /.. MenneneeBa. CtpoeHue aromay. « XuMudeckas CBsi3zb. OKUCIUTEIBHO-

BOCCTAHOBUTEJBHBIE PEAKIIAN.
68 Htorossiit ypok 1
TeMarnueckoe TIaHUPOBAHUE
9 knacc
No /it Tema ypoka KonmnuectBo
4acoB

IloBTOpeHue U 00001IeHUE CBeAeHUN 0 KYpcy 8 kiacca. XuMHUYeCKHe peakiuu 6
1 Krnaccudukanys HeopraHn4ecKnX BEIECTB U UX HOMEHKJIATypa 1
2 Knaccugukanus HeopraHnueckux BEIEeCTB U UX HOMEHKJIaTypa 1
3 Knaccudukanys XuMUYeCKUX peakuui Mo pa3InyHbIM OCHOBAaHUSAM 1
4 Knaccudukanys XuMUYeCKUX peakuui Mo pa3InyHbIM OCHOBAaHUSAM 1
5 [ToHsATHE O CKOPOCTH XUMHUUYECKOUN peaKuu 1
6 Karanus 1
XuMHYeCKHe peaKllui B pacTBOpPax 10
7 DJIEKTPOTUTHYECKAS TUCCOIIUAITUS 1
8 OcHOBHBIE MMOJIOKEHUSI TEOPUU ANEKTpoUTHIEeCKON Auccormanuu (TI]1) 1
9 XUMHYECKHUE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB 1




10 XUMHYECKHE CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB 1
11 XUMHYECKHE CBOMCTBA OCHOBAHHUM KAaK JIEKTPOJIUTOB 1
12 XHUMHUYECKHE CBONCTBA COJIeH KaK AJIEKTPOIUTOB 1
13 [TonsTHE O THAPOIU3E COJICH 1
14 [IpakTuueckas pabora Ne 1 Pemienne skciepuMeHTATBHBIX 337124 M0 TeMe « DNEeKTPOIMTHYECKast 1
JTUCCOLIHAITIS
15 O060011IeHue 1 cucTeMaTh3alus 3HaHUH 10 TeMe « XUMHUYECKHUE PEaKIMi B pacTBOpax 1
AIIEKTPOJIUTOBY
16 KontposnbHas pa6ota Ne 1 o Teme « XUMHUECKHE PEAKIIUU B PACTBOPAX DIICKTPOIUTOBY 1
HemeTtanibl U MX COeIMHEHUA 25
17 OO011as XxapakTepuCcTUKa HEMETAIIJIOB 1
18 O6mas xapakrepuctuka siaemeHToB VIIA rpymmbl — rajoreHos 1
19 CoenuHeHNs rajIoreHOB 1
20 [Tpaxtrueckas padota No 2 «M3ydeHue CBOMCTB COJITHON KUCIOTHD» 1
21 O6mas xapakrepuctuka 3aemeHToB VI Arpynmnsl - XxanskoreHoB. Cepa 1
22 CepoBomopos u Cynb(uIbI 1
23 Kucnopoausie coenuHeHus cepbl 1
24 [Ipaktuueckas pabora Ne 3«M3ydeHue CBONCTB CEPHON KHCIOThD) 1




25 OO1as xapakTepuCcTUKa XUMUYECKHX 51eMeHTOB VA rpynmbl. A30T 1
26 Ammuak. Conu aMMOHHUS 1
27 [Ipaktuueckas pabora Ne 4 «[lonmydeHue aMmmuaka u U3y4yeHUE €ro CBOMCTBY 1
28 Kucnopoansie coenuHeHus a3ora 1
29 Kucnoponnsie coeinHeHus a30Ta 1
30 dochop u ero coeAMHEHUS 1
31 O6mas xapaktepuctuka snemeHToB IV A- rpynmsl. Yriepon 1
32 Kucnopoausie coequueHus yraeposaa 1
33 [TpakTuyeckas padora Ne 5. «I[lonyueHue yriieKucioro raza u U3y4eHue ero CBOMCTB» 1
34 YraeBo1opoas 1
35 Kucnopoaconep:xaniue opraHndecKue COeAMHECHUS 1
36 KpemHunii u ero coeqHEHUS 1
37 CunnkatHasi HpOMBIIIIIEHHOCTh 1
38 [Tonyuenune HeMeTAIIIOB 1
39 [TonydeHne BaKHEUIINX XUMAYECKUX COCTMHEHUN HEMETAIIIOB 1
40 O06006menue o TeMe «HemeTanibl 1 uX COeTUHECHHS 1
41 Kontponbnas padota Ne2 1o teme: «HemeTanabl U UX COSTUHEHUSD) 1

MeTtajliibl H HX CO€IMHEHHUA 17




42 OO1ast xapakTepuCcTUKa METANIOB 1
43 XUMHYECKUE CBOMCTBA METAJIJIOB 1
44 OO61ast xapakTepucTUKa 3JeMEHTOB | A-rpyribl 1
45 OO6m1ast xapakTepucTUKa 3JeMeHTOB | A-rpyribl 1
46 O6mas xapakrepuctuka 3JaeMeHToB || A-rpynmsl 1
47 OO6m1as xapaktepuctuka 31aemMeHToB || A-rpynmsl 1
48 XKécTkoCcTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS 1
49 [Ipaktruueckas padora Ne 6. «IlosmydyeHne »ecTKol BOAbI U CIOCOOBI €€ YCTPAHEHH S 1
50 AJIOMUHHI U €r0 COETUHEHUS 1
51 XKenezo u ero coeuHEeHUS 1
52 JKenes3o u ero coequHeHUs 1
53 [IpakTuyeckas padora Ne 7 «Peiienue 3xcriepuMeHTaIbHBIX 3a7a4 1Mo TeMe «MeTaJlib» 1
54 Koppo3sus meTamioB 1 ciocoObl 3alUThI OT Heé 1
55 Merainnsl B pupojie 1
56 [TonsiTre 0 MeTaLTypTrUuu 1
57 O06001menue 3Hanuii Mo Teme «MeTamibby 1
58 Kontponbshas padota Ne 3 mo teme «MeTamibi» 1

2

XUMHA M OKPYKAKOLIAA cpela




59 XUMUYECKUI COCTaB IJIaHEThI 3eMIIst 1
60  OxpaHa OKpyXKaromen cpeapl OT XUMUYECKOTO 3arps3HCHHS 1

O0o00meHne 3HAHNM 10 XUMHH 32 KyPC OCHOBHOM IIKOJIBI. 8

IHoaroroBka k OCHOBHOMY rocyaapcrBeHHOMY 3k3ameny (OI'J)

61 Bemectna 1
62 XUMHUYECKHUE PEeaKIuU 1
63 OCHOBBI HEOPTAHUYECKOW XUMUH 1
64 OCHOBBI HEOPTAHUYECKOW XUMUH 1
65 [ToBTOpeHue u 06061eHue mo Teme. [loaroroBka Kk KOHTPOJIBLHOM paboTe 1
66 Kontponbhas pa6ota Ne4 (uToroas 1o Kypcy OCHOBHOM IITKOJIbI) 1
67 AHanu3 KOHTPOJIbHOU paboThl. Penienre pacueTHbIX 3a1a4 1
68 [ToxBeneHMe UTOrOB TOJ1a 1




