MYHUIUITAJILHOE BIOJUKETHOE OBILEOBPA30BATEJIBHOE YUPEXIEHUE
CPEJHAA OBLLEOBPASOBATEJIbHAS HIKOJIA Ne 20

PACCMOTPEHO
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[OPOJIA HEBUHHOMBICCKA

COI'TACOBAHO YTBEPXJIAIO
Ha metouueckom cosere Mupexrop MBOY COLI Ne 20
ITporoxon Ne 1 ropoaa HeBunuompiccka
ot «31» aBrycra 2021 r. &~
[Ipencenares MeTouuecKoro \;’é/% e E.A. Tkauena
CoBeTA— /

f% i Tonorox I'. K. IIpuka3 Nel61 ot «I» centsibps 2021 r.

PABJYAS TIPOI'PAMMA
1o xumun Ha 2021-2022 yuebHslit rog
8-9 Knaccsl
Yuurens [lynaesa Upuna Msanosua
Abanmacosa Exarepuna Anekcanposia




@denepallbHblil  TOCYJAapCTBEHHBI 00pa30BaTENIbHBIN  CTaHAApPT MpPEeLycMaTpUBacT
M3yueHHE Kypca XHMHUU B OCHOBHOHM IIKOJIE KaK COCTaBHOM YacTH NpPEAMETHOM 0O0JacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Kypc paccunrtan Ha 00s3aTenbHOE H3ydeHue npeamera B 00béme 140 yueOHBIX 9acoB 1o 2
Jaca B Henenmo B 8—9 kiaccax.
1. IInanupyemble pe3yJibTaThbl OCBOCHHME Y4eOHOI0 MpeIMeTa «XUMHSI».
JInyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHS Kypca XMMHH

I1o 3aBepiIeHnIO Kypca XMMUHW Ha Tarie OCHOBHOTO 00IIEr0 00pa30BaHUs BBITYCKHUKA
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIUMHU PE3YIbTaTaMU !

1.1JInyHoCTHBIE Pe3yabTAThI:

1)  ocosnanuecBOEW  STHUYECKOW  NPUHAUICKHOCTH, 3HAHME WCTOPHM  XUMHHA |
BKJIQIAPOCCUNCKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;

2)  ¢opmuposanue  OTBETCTBEHHOTO  OTHONICHUS K  IO3HAHUIO  XHMHH;TOTOBHOCTH
U COCOOHOCTHYYAILIUXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX (DaKTOB,
3aKOHOB M TEOpPUH XHMHMM; OCO3HAHHOTO BbIOOpa U MOCTPOEHUE HHIMBUIYaTbHOM
00pa30BaTeNIbHON TPAaeKTOpUH;

3) popmuposanue 1ENOCTHOW ECTECTBEHHO-HAYYHON KapTHHBI MHUPA,HEOTHEMJIEMOW YaCThO
KOTOPOH SIBJISIETCS] XUMHUUYECKas KapTHHA MUPA;

4) o6radenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTUS HAYKH |
0OIIECTBEHHOH MPAKTHKH, B TOM YHCJI€ U XUMHYECKIM;

5) oceoenue colMaNbHBIX HOPM, MPAaBWII TIOBEICHHUsS, pojield M (HOPM COLUATBHON KHU3HU B
COLIMyMe, MPHUPOJAE U YAaCTHOW >KM3HM Ha OCHOBE SKOJOTMYECKON KYyJIbTYphl U 0€3011acCHOTO
oOpallleHus ¢ BElIeCTBAMU U MaTepuajlamH,

6) ¢opmuposanue KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OOIICHHHM CO CBEPCTHUKAMH U
B3pOCIBIMH B TIpollecce  OOpa3oBaTeNbHOW,  OOIIECTBEHHO  IOJIE3HOHM,  y4eOHO-
HCCIIEIOBATENIbCKON, TBOPUECKON U IPYIUX BUJOB IEATEIILHOCTH, CBS3aHHBIX C XUMUEH.

1.2. MeranpeaMeTHbIe pe3yJbTaThbl:

1) onpeoenenue neneit cOOCTBEHHOT0 OOydYEHHS, MOCTAaHOBKA W (OPMYIUPOBAaHUE IS CceOs
HOBBIX 3aJ1a4;

2) niaHuposanuenyTe€dl  TOCTIDKEHHS JKEJIAeMOro pe3yiabTata OOydeHUS XHMHH  Kak
TEOPETUYECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coommnecenue cBOMX JNEHCTBHUIl C IIAHUPYEMBIMH PE3YyJIbTATAMH, OCYWeCmeaieHue KOHTPOJIS
CBOEI1 1eATeIbHOCTH B IPOIIECCE JOCTHKEHUS Pe3ylibTaTa, onpeoeleHuecioco00B IeHCTBUI Npu
BBITIOJIHEHUH JTA0OPATOPHBIX U MPAKTHUYECKUX pabOT B COOTBETCTBUU C IMpaBHJIAMU TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue MCTOYHUKOB XUMHYECKON HH(MOPMAIIUH, MOJyYECHHEe M aHAIU3 €€, CO3IaHHe
MH(OPMALIMOHHOTO MPOJAYKTA U €r0 MPe3eHTaLUs;

5) ucnoavzosanue OCHOBHBIX MHTEIUICKTYaJbHBIX OIMEPAIMii: aHATH3a ¥ CUHTE3a, CPABHEHHUS U
cUCTeMaTu3aluu, 0000IIeHNsI U KOHKPETU3AlluH, 8bls16/1eHue TIPUIMHHO-CIICACTBEHHBIX CBSI3eH U
nocmpoerue T0TUIECKOTO PACCYXKJICHUS U YMO3aKIIIOUeHUS (MHIyKTUBHOTO, IEAYKTUBHOTO U TIO
aHAJIOTUH) Ha MaTepHalie eCTECTBEHHO-HAYYHOTO COJICP)KAHMUS;

6) ymenue co3naBaTh, MPUMEHATH U IPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJICINA U CXEMBI JUIs
pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1aY;

7) ¢opmuposanue W pazéumue SKOJOTUIESCKOTO MBIIIICHUS, yYMEHHE MPUMEHSATh €ro B
M03HABATENbHON,  KOMMYHUKAaTHUBHOW,  COLMAJIBHOM  MpakTHKE U NpodecCHOHAIbHOM
OpHUEHTAIINH;

8) cenepuposanue et v ONpeieieHUE CPEACTB, HEOOXOAUMBIX JUTS HX PEeaTU3alINH.

1.3. IlpeamMeTHBIE pe3yJIbTATHI:

1) ymenue 0003HAUaTh XMMHUYECKHE DJIEMEHTHI, Ha3bIBaTh MX M XapaKTEPH30BAaTh Ha OCHOBE
MOJIOKEHUA B iepuoandeckon cucreme /[. . Menneneesa;
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2) gpopmynuposanue N3y4CHHBIX TOHITHI: BEIIECTBO, XUMUUECKHI AJIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, MPOCTOE U CIIOKHOE BEIIECTBO, XUMUYECKAasl PEAKLUs, BUIbI XUMUYECKHX
peaKuui u T.I.;

3) omnpedenenue MO (GOpMynTaM COCTaBa HEOPraHWYECKUX U OPraHMYECKUX BEIICCTB,
BAJICHTHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB WJIN CTEIICHH UX OKUCIICHUS;

4) nonumanue vHHOPMALUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, POPMYIIbI U YPABHCHHS;

5) ymenuexnaccuguyuposams npocTsie (METAIUIbI, HEMETAILIBI, OJIArOPOIHBIC T'a3bl) U CI0KHBIC
(OmHapHBIE COCIMHEHUS, B TOM YHCIIE€ U OKCHJIBL, & TAK)KE THAPOKCHUIBI — KUCIOTBI, OCHOBAHHS,
amM(OTepHbIE THIPOKCUIBI — U COJIM)BEIIECTBA;

6) (popmyruposanuenepruoMIECKOTO 3aKOHA, 00bsICHEeHUe CTPYKTYPhI U HHQOPMALIUHU, KOTOPYIO
HECcE€T TepuoIuYecKas cucTtemMa XxuMmudeckux osnementoB JI.M. MenneneeBa, packpwimue
3HA4YCHUs TIEPUOINIECKOTO 3aKOHA;

7) ymenue xapaxmepusoeams CTPOCHHE BEIIECTBA — BHIBl XUMHUYCCKHX CBS3C€H U THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHHs] aTOMOB XHMHYECKUX JJIEMEHTOB C MOPSAAKOBBIMH HoMmepamu 1—20 u
26,0mobpasicenue UX ¢ TIOMOTIBIO CXEM;

9) cocmasnrenue GOpPMYT OKCHIOB XHMHUYECKHX JJIEMEHTOB W COOTBETCTBYIOIIUX MM
THJIPOKCHIOB;

10) nanucanuecTpykTypHBIX (GOPMYI MOJCKYISPHBIX COCAMHEHUN | (POPMYIBHBIX €IMHUIL
MOHHBIX COEJMHEHH TI0 BAJICHTHOCTH, CTETICHH OKHUCIICHUS WIIN 3apsy HOHOB;

11) ymenue ¢opmyruposames OCHOBHBIC 3aKOHBI XHMHHU. TIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXpPAaHEHHS MacChl BEIIECTB, 3aKOH ABOTaJIpO;

12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKEHUSI ATOMHO-MOJICKYJISIPHOTO YUYEHHSI U TCOPUH
AIIEKTPOJIUTUYECKOM TUCCOLMAIUY;

13) onpedenenuenpu3HakoB, yCIOBUI MPOTEKAHKS U MPEKPALICHUS XUMUICSCKUX PEaKIIN;

14) cocmasnenue MONEKYISIPHBIX YPABHEHHIH XUMHUECKUX PEAKIUil, OATBEPIKAAIOIINX OOIIHe
XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB M OTPAXKAIOIIUX CBS3U
MEeXIy K1accaMu COeIMHEHU;

15) cocmaeénenue ypaBHeHMIA peakInii C y9aCTHEM DIICKTPOJIMTOB TaK)Ke B HOHHON(BOPME;

16) onpeoenenue Mo XUMHYECKUM YPABHEHHUSAM MPHUHAIICKHOCTH PEAKIUI K ONPEacIEHHOMY
TUITY WIH BUAY;

17) cocmasnenue ypaBHEHUHOKHCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIMH C MOMOIIBIO METO/a
AJIEKTPOHHOTO OaaHca;

18) npumenenue NOHATUNHCOKUCICHUE» U BOCCTAHOBJICHUE» [UIS XapaKTEPUCTHKA XUMHUICCKUX
CBOJCTB BEILIECTB;

19) onpedenenue ¢ MOMOIIBPIO KAUECTBEHHBIX PEAKIUN XJIOPHI-, CYab(ar- U KapOOHAT-aHHOHOB
Y KaTHOHA aMMOHHUS B PaCTBOPE;

20) o6vsicHenue BIMSHUS Pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIINi;

21) ymenue xapaxmepuzoeams MOJOKEHUE METAIUIOB U HEMETAJUIOB B MIEPUOANIECKON CHCTEME
AJIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAILJIOB, 00IIHe PU3NUECKHE U XMMHUECKUE CBOMCTBA,
22) ob6vscHeHue MHOTO0Opa3ws MPOCTHIX BEIICCTB SIBICHUEM AUIOTPOIUM C yKa3aHHEM &
MIPUYUH;

23) ycmanosnenue pa3adduii THAPO-, MTUPO- U IJIEKTPOMETAUTYPTUH U WILIOCMPUPOSAHUEITHX
pa3nuuMii MpuMepaMy MPOMBIIIJIEHHBIX CIIOCOOOB MOJIYYEHHUs] METAIJIOB;

24) ymenue dasamp oOIIYyI0 XapakTepucTuky amemenToB |, 11, VIIA rpymm, a taxke Bomopona,
KHCJIOPOa, a30Ta, cephl, pochopa, yriaepoa, KpeMHUS 1 00pa30BaHHBIX UMU MIPOCTHIX BEIIECTB
U BOXHEHIINX COETUHEHUH (CTpOEHME, HaXOXAECHUE B IPUPOJE, MOJIydeHHe, (U3UYECKue |
XMMUYECKHE CBOMCTBA, IPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aLUTHI OT HEE;
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26) ymeHuenpouzso0ums XUMHUYECKUE PACUETHl C HCIIOJIH30BAaHUEM IOHATHH «MaccoBas JOJII
BCIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBI 00BEM» MmO Qopmynam u
YPaBHEHUSAM PEaKLIH;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAYCHUS U3YYCHHBIX OPraHUYECKHUX BEIICCTB;

28) evinonnenue 0003HAYEHHBIX B MPOrpaMMe KCIIEPHMEHTOB, PACHO3HABAHUEHEOPTAHUIECKUX
BEIIIECTB [0 COOTBETCTBYIOIINM TPH3HAKAM;

29) cobnrodenue npaBuil 0€30MaCHOM PabOTHl B XUMUYECKOM KaOuHeTe (71abopaTopun).



2. CopepyKaHue Kypca XMmum

8 KJIACC

HavanbHble NOHATHS U 3aKOHBI XUMUM
Tena u BemectBa. CBoiicTBa BemIeCTB. OTaJOHHBbIE (U3UYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MarepuanoBeeHre. Poiib XMMUM B )KM3HU COBpEMEHHOro o01iectBa. OTHOLIEHUE
oOrmIecTBa K XUMHH: XeMOQHIUS 1 XeMO(POOHsL.

Meroast u3ydenust xumuu. Habmionmenue. OkcnepumeHT MogenupoBanue. Moaenu
MaTepHUaIbHbIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

l'azer. JKunpkocrtu. TeEpnpie BemecTBa. B3auMHBIE Iepexobl MEXIy arperaTHbIMHU
COCTOSIHUSIMU BELIECTBA: BO3TOHKa (CyOaumaliys) u aecyoirManiys, KOHJIeHCcalys U UCIapeHue,
KpUCTAJIIIN3alUs U TIaBJICHHE.

®dusnyeckue sBiaeHus. YucTble BEMECTBa U CMECH. | OMOTE€HHBIE U TETEPOT€HHBIE CMECH.
CMmecu razooOpasHble, kujakue u TBEpAbIe. CrOCOOBI pa3fenieHus cMeceil: NeperoHka, Wi
TUCTWJUISILMS, ~ OTCTaMBaHue,  (UIbTpOBaHWE,  KPUCTAJUIM3AIMSl WM  BbIIapUBaHUE.
Xpomarorpadus. Ilpumenenue 3Tux cnocodoB B 1a00paTOPHOI MpaKTHUKe, Ha TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE OJJIEMEHTBhl. ATOMBI W MOJIEKYJbl. [IpocThle M CIOXKHBIE BEIIECTBA.
AnnoTtponus Ha npuMmepe Kuciaopoaa. OCHOBHbIE TOJOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYISPHOTO CTPOCHHUSI.

3Hakd (CHMMBOJIBI) XHUMHYECKHUX OdyieMeHTOB. WHdopmaius, KOTOpyH HECyT 3HaKu
XMUMHUYECKUX DJIEMEHTOB. OTHUMOJIOTHMSI HAa3BaHUM HEKOTOPHIX XWMHUYECKHUX JJIEMEHTOB.
[Tepuoanueckas Tabmuma xumudeckux siemeHToB [[. M. MennaeneeBa: KOPOTKONEPHUOAHBIA U
JUTMHHOTICpUOAHBIN BapuaHThl. [lepuoabl u rpynmsl. ['1aBHas v moOoYHas MOATPYNIbI, WK A- 1
Bb-rpynnel. OTHOCHTENIbHAS aTOMHAs Macca.

Xumuyeckue ¢opmyinbl. Uuaekcsl u koapduiueHTsl. OTHOCUTENbHAS MOJIEKYISIpHas
Macca. MaccoBas 10J1s1 XHMHUYECKOTO 3JeMeHTa B coenuHeHun. MHpopmaius, KOTOpyo HeCcyT
XUMUYECKHEe (HOpMYIIBI.

BanentHocts. CrpykrypHbie (opmynbl. XUMHUECKHE 3JIEMEHThl C MOCTOSHHOW H
MEPEeMEHHON BaJeHTHOCTHhIO. BbiBox dopmynbsl coemuHeHUs 1o BajeHTHOcTH. OmnpeneneHue
BAJICHTHOCTH XUMHUYECKOro »djeMeHTta mo ¢opmyne BemiectBa. CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOSIILIUX M3 JIBYX XUMHUYECKHUX DOJEMEHTOB, IO BaJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuueckue peakuuu. PeareHTsl M mpoAaykThl peakuuu. [Ipu3Haku XUMHYECKUX
peakuuii. YcioBHs MX NPOTEKaHUs W NpekpameHus. Peakuuu ropeHus. DK30TEPMHUECKUE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs1 MacChl BEECTB. XUMHUUYECKHE ypaBHEHUs. COCTaBICHUE XUMUUECKUX
ypaBHeHuil. UHbopmarus, KOTOpyro HECET XMMHUECKOE YpaBHEHHE.

Knaccudukanus XMMHYECKUX PEAKIH MO COCTaBy W YHUCIy PEareHTOB U IMPOJIYKTOB.
Tunel XxumMudeckux peakuuid. Peakiuu coenuHEHHs, pPAa3JIOKEHUS, 3aMelleHus u oOMeHa.
KaranuzaTtops! u kaTanus.

JdeMoHcTpanuu
Komnekuust MatepuaioB v U3AEIUN U3 HUX.
Mojenu, ucnoib3yeMble Ha ypokax (PU3MKH, OMOJIOTUH U Teorpaduu.
OOBEMHBIE U IIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XMMUYECKHX BEILIECTB.
Mogenu KpUCTAIITNYECKUX PELIETOK.
Cobupanue npubdopa A MOJTy4eHHs ra3a U MpoBepKa €ro repMeTHYHOCTH.
Bosronka cyxoro Jipjia, noja uin HapTaJuHA.
ArperaTHbl€ COCTOSTHUS BOJIBI.
Pa3nenenne 1ByX HECMEIMNBAIOIIMUXCS KUJIKOCTEN ¢ IOMOIIBIO AE€TUTEIBHON BOPOHKH.



e JluctminsaTop u ero paboTa.

e VYcraHoBka s puiIbTpoBaHus U €€ paboTa.

e VYcTraHOBKa JJis BbIIapuBaHus U €€ paboTa.

e Koumnexius ObITOBBIX TPUOOPOB ISt (PHIBTPOBAHUS BO3AyXa.

e Paznenenue kpacsmiero BemecTBa (aomacrepa € NOMOLIbIO MeToJa OyMa)KHOM
xpomatorpadum.

e Mojenu aUTOTPOITHBIX MOAU(DUKAIINI YTIIIepoaa U CEPHI.

e IlosyueHnue o30Ha.

e Tloprperst 1. 5. Bepuemnyca u JI. 1. Menneneesa.

e KopOoTKONeprnoAHbId U JJIMHHONEPHOIHBIN BapuaHThl Iepuoanyeckon cucrems! [I. M.
Menpeneesa.

e KoHcTpynpoBaHue mapoCcTepKHEBBIX MOJIENIENH MOJIEKYII.

e Anmnapar Kunma.

e PasnoxxeHue Ouxpomara aMMOHHSL.

e ['openHue cepbl 1 MarHUEBOM JICHTHI.

e [loptperst M. B. Jlomonocosa u A. JI. JlaByasbe.

e OmbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUS! MacChl BELIECTB.

e Topenue docdopa, pacTBopeHHE TPOAYKTAa TOpPEHHs B BOAE U HCCIEIOBaHUE

MOJTyYEeHHOTO PacTBOpa JAaKMYCOM.
BzanmoneiicTBre CONSTHON KUCIIOTHI C ITMHKOM.
e [lomyuenue rugpokcuaa meau(Il) u ero paznoxeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI
* O3HaKOMJICHHE C KOJUICKIIUEH Ja00paTOPHOI MOCY/IbI.
* [IpoBepka repmeTuyHOCTH ITpUOOpa AJIst OTYUEHUS Ta30B.
* O3HaKOMJIEHHE C MUHEpaaMU, 00pa3yIoUUMU TPaHUT.
* [IpuroToBieHHE reTEPOreHHON CMECH TIOPOIIKOB CEPHI € XKEIE30M U X Pa3JCIICHHE.
* BzaumoeiicTBre pacTBOPOB XJIOPUJIOB U MOJIUJIOB KaJlis C PaCTBOPOM HUTpaTa cepedpa.
* [Tomyuenue ruapokcuaa meau(Il) u ero B3auMoaecTBHE C CEPHON KHCIIOTOM.
* B3anmoseiicTBre pacTBOpa COMbI C KUCIOTOM.
* [IpoBepka 3aKkOHAa COXpaHEHUs MacChl BEUIECTB HA MPUMEPE B3aUMOJCHCTBUA IIEIOUH C
KHCIJIOTOH.
* [IpoBepka 3aKkOHAa COXpaHEHUs MacChl BEUIECTB HA MPUMEPE B3aUMOACUCTBUS LIEIOUU C
coutbto xxene3za(11l).
 Paznoxenue mepokcuaa BoJOpojaa ¢ momolulsio okcuaa mapranna (IV). 11.3amemenue
KEJIe30M MEU B MEHOM KYIIOPOCE.
IIpakTuyeckue padoTbl
1. IlpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPbIE BUABI padOT B XUMHUYECKOI Jaboparopuu
(kabuHETE XUMUK).
2. HabGmroieHue 3a ropsiei CBeuom.
3.Ananu3 nouBbl(aHajor paboTel «OYKCTKA TOBAPEHHOM COJM»).
Ba:xkueiilue npeacTaBuTe I HEOPraHu4ecKnx BemecTs. KoimyecTBeHHbIE OTHOLICHUS B
XMMHUH
Cocras Bozayxa. [Tonsrtie 06 00bEMHOI 1071€ () KOMIOHEHTa IPUPOTHOI Ta30BOi cMecH
— Bo3ayxa. Pacuér o6béma KoMIOHEHTa ra30Boil cMecH 1o ero o0bEMHOM 071e M1 HA0OOPOT.
Kucnopoa. O3o0mn. [Tonyuenue kucnopoaa. Cobupanuie u pacro3HaBaHHe KUCIOPOa.
XHUMHUUYECKHE CBOMCTBA KMCIOPO/Ia: B3aUMOJIEUCTBHE C METAJIJIAMHU, HEMETANIAMU U CI0KHBIMU
BemiectBamu. [Ipumenenue kucinopoaa. KpyroBopoT kucinopoaa B nmpupo/ie.
Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB 10 UX popmymnam. CocraBneHue Gpopmyn
OKCHJIOB IO MX Ha3BaHUsAM. [IpeacTaBuTen OKCUAOB: BOJA U YIIIEKUCIBIN ra3, HerameéHas
U3BECTb.
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Bonopon B nmpupose. ®usnueckue U XMMUUECKHUE CBOMCTBA BOJOPO/IA, €r0 MOIYYEHUE U
MIPUMEHEHUE.

Kucnotel, ux cocraB u ux knaccuduxanus. MaaukaTopsl. Tabmuna pacTBOPUMOCTH.
CepHast ¥ COJISIHASIKUCIIOTBI, UX CBOICTBA U IPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHus. PacTBopumocTh cosieit B Bojne. [IpeacraBurenu coieii:
XJIOpHU/I HATpUsl, KapOoHaT HaTpus, pocdar Kanpuus.

[Tocrostnnas Aoraapo. KosmuectBo BemectBa. Monbs. MoussipHas Macca. Kparthbie
€MHULIBI U3MEPEHMsI KOJIMYECTBA BEILECTBA — MWUIMMOJb U KHUJIOMOJIb, MUJUIMMOJISIpHAS U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérsl ¢ rcnonbp30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MIOCTOSIHHAsE ABOTa/Ipo».

3akoH ABorajapo. MousapHbeii 00bEM Tra3oo0pa3HbIXx BemecTB. OTHOCUTEIbHAS
IJIOTHOCTB ra3a 1o Apyromy rasy.

KpatHbie emuHHIBI U3MEpPEHUS — MWUIMMOJSPHBIA W KUJOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rbl ¢ ucnonb3oBaHUEM MOHATUN «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON».

I'unpocdepa. Kpyrosopot Bojbl B mpupoie. Ousnueckue U XMMUYECKHE CBOMCTBA BOJIBI:
B3aMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHus, ux cocraB. PacTBopuMOCTh OCHOBaHMM B BoJe. [I3MeHEHHE OKpacku
VWHJMKATOpPOB B IIENO4YHOU cpexae. IlpeacraBureny menoden: TMAPOKCHIBI HATPUSA, Kalusd U
KaJIBITHSI.

PactBoputens u pactBopéHHOe BemiectBo. PactBopel. PactBOopenume. ['mapartsl.
MaccoBast 10Ji1 pacTBOPEHHOrO BellecTBa. PacyéThl, CBsA3aHHBIE C MCHOJIB30BAHUEM IOHATHS
«MaccoBasi J0JI1 paCTBOPEHHOIO BEILIECTBAY.

JdemoHcTpauuu

e OmnpeneneHue coaepx aHus KUCIOPOIa B BO3IYXE.
e [losydeHne KuCIOpoaa pas3ioKEHUEM IEPMAHTaHATa KAJIAs U IEPOKCHIA BOAOPOAA.
e CoOupaHue METOIOM BBITECHEHHS BO3/1yXa U BOJBI.
e Pacrno3HaBaHuE KHUCIOPOJa.
e Topenue maruus, xemnesa, yris, cepsl 1 pocdopa B KUcIopo/ie.
e Komiekuus OKCHUIOB.
e [lonydenue, coOupanue u pacro3HaBaHUe BOJIOPOAA.
I'openue Bogopoaa.
B3anmonerictBue Bogopoaa ¢ okcuaom meau(1l).
Konnekuust MUHEpabHBIX KUCIIOT.
[IpaBuo pa3daBieHus: cepoil KUCIOTHI.
Komnexkuus cosen.
Tabnuia pacTBOPUMOCTH KHCIOT, OCHOBAHUHN U COJIEH B BOJIE.
Hekotoppie MeTaimnbl, HEMETaulbl M COEOUHEHUsS C KOJUYECTBOM BELIECTBA,
paBHBIM 1 MOJIb.
Monens MonsipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.
e Komiekusi OCHOBaHUH.
JlabopaTopHbIe ONbITHI
* [lTomyTHEHHE W3BECTKOBOU BOJIBI IPY MPOIYCKAHUM YTJIEKHCIIOTO rasa.
* [Tonyyenue Bogopo1a B3aMMOICUCTBUEM LIMHKA C COJISTHOM KUCIIOTOM.
* Pacnio3HaBaHue KUCIOT C MOMOIIbIO HHIUKATOPOB.
* I3mMeHeHne OKpacku MHAUKATOPOB B LIEJIOUYHOU Cpelie.
* O3HakOMJIEHME C TMpenaparamMd JOMAllHeW WM IIKOJBHOM anTeuKu: pacTBOpaMu
MepOKCUIa BOAOPOIa, CIUPTOBOM HACTOMKH HOJa,aMMHUaKa.



IIpakTHyeckne padoThI

4. Tlonydenue, coOupaHue 1 pacrno3HaBaHUE KUCIOPOA.

5. [Nomyuenue, cobupanue U pacrio3HaBaHKUE BOJOPOIA.

6. [IpuroToBieHre pacTBOpa ¢ 3aJaHHON MacCOBOM J10JIel PACTBOPEHHOTO BEIIECTBA.
OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHUH

O06o0menne cBeneHnii 00 OKcHaax, WX Kilaccu(UKaluM, Ha3BaHUAX M CBOWCTBAX.
CriocoObI MoTydeHusT OKCHIIOB

OcHoBanus, uX Kiaccu(ukaius, Ha3BaHUs U CBOMCTBA. B3aumoselicTBue ¢ KUCIOTamu,
KHCIIOTHBIMU OKCHJaMU U coJiaMH. Pa3nokeHue HepacTBOPUMBIX OcHOBaHUU. CrocoObl
MOJIy4E€HHSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u Ha3zBaHusa. OOlIMEe XMMHUYECKHE CBOMCTBA KHCIOT.
B3aumoseiicTBue KHCIOT € MeTaulaMH. DJEKTPOXUMUYECKUU PsJl HANPSHKECHUH METaJlIoB.
B3auMoseiicTBue KUCIOT ¢ OKCHUJIaMU MeTaiuioB. B3auMoseiicTBue KUCIOT C OCHOBaHUSIMU —
peakuusi HeWTpanuzauuu. B3aumopeiictBue kuciot ¢ coisimu. [lonydeHne OeCKUCIOPOAHBIX U
KHCJIOPOJICOACPIKALTUX KUCIIOT.

Conu, wux xkjaccuuKaius W CBOMCTBA. BzaumopeicTBue coyiel ¢ MeTalaMu,
0COOEHHOCTH ATHX peakiuii. B3anmoaeiicTBrue coyied ¢ CosiMu.

['eneTndeckue psapl MeTauila U HeMeTaila. [ eHeTHYecKash CBsI3b MEXIy Kiaccamu
HEOPraHMYeCKUX BEIIECTB.

JlabopaTopHbie ONbITHI
* BzauMoielicTBrEe OKCHIa KAJIbIUS C BOJIOM.
* [ToMyTHEHHE U3BECTKOBOI BOJIBI.
* Peaknusa HeUTpanu3aiuu.
* [Tomyuenue ruapokcuaa meau(ll) u ero B3anMoaeCTBHE C KHCIIOTOM.
* Paznoxxenue ruapoxcuaa meau(ll) mpu narpeBanum.
* B3auMoielicTBUE KHUCIIOT C METAJUIaMHU.
* B3auMoielicTBUE KHUCIIOT C COJIIMU.
* O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.
* Bzanmonetictue cynbdara meau(Il) c xxemnesom.
* B3auMonelcTBre coJIel ¢ COISIMU.
* ['eHeTHuecKass CBA3b MEXK]y KjlacCaMd HEOPraHMYECKHX BEIIECTB HA NPUMEpPE COCAUHEHUM
MeEJIN.

IIpakTHyeckue padoTbl

7.PemieHue SKCIepUMEHTANBHBIX 3a7ad 1Mo TemMe «OCHOBHBIE KJIacChl HEOPraHUYeCKUX
COEIUHEHUN.
Ilepuoguyeckuii 3aK0H ¥ NMePUOANYECKASI CUCTEMA XUMHUYeCKHUX dJjiemeHToB . U.
MenneneeBa. CTtpoeHue aToma

EcrecTBeHHbIE CeMEHCTBA XMMHUYECKUX 3JIEMEHTOB: ILEJIOYHbIE M IIEJIOYHO3EMEIIbHbBIE
MeETaJlIbl, TaJOreHbl, UHEPTHBIE (OnaropoHbie) ra3el. AmMpoTepHOCTh. AMPOTEPHBIE OKCUIIBI U
rugpokcuibl. KoMIiekcHble comu.

Otkpeitue 1. 1. MenaeneeBpIM NEPUOIUYECKOTO 3aKOHA U CO3/IaHUE UM MEPUONUECKOI
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

AToMBI Kak (opMa CYIIECTBOBaHHS XHUMHYECKHUX 371eMEeHTOB. OCHOBHBIE CBEJIEHUS O
CTpOEHUH aToMOB. Jloka3zaTenbcTBa CIOXKHOCTU CTpoeHus aTtomoB. OmbiTel Pesepdopaa.
[InanerapHas MOJ€Nb CTPOCHUS ATOMA.

CoctraB aTOMHBIX Si7€p: NPOTOHBI, HEUTpOoHBL. OTHOCHUTENbHAs aTOMHas Macca.
B3auMocCBsI3b MOHATUN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE 5SIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHToB 1—20. [ToHsATHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.
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N3oronsl. ®@usnyeckuil cmpica cuMBosMKM llepuonnueckoit cuctemsl. CoBpeMEHHAs
(dbopMynHUpOBKa MEPHOAMYECKOTO 3aKOHA. VI3MEHEHHs CBOMCTB JJIEMEHTOB B IEpUOJIAX M
rpymnmnax Kak (yHKIHS CTPOSHHS SJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa 3JIEMEHTa-MeTajlyla M JJEMEHTa-HeMeTallla M0 HMX I[0JIO)KEHHUIO B
IIEPUOANYECKON CHCTEME XMMUYECKUX 31eMeHTOB [[. M. Menneneesa.

JdeMoHcTpanuu
Paznmunbie hopMbI TAOIHIT TEPHOINIECKON CHCTEMBI.
MopenupoBanue noctpoeHus nepuoandeckou cucreMsl 1. M. Menneneesa.
Monenu aToMOB XUMUYECKHX 3JIEMEHTOB.
Mojienu aToMOB 3JIEMEHTOB 1—3-T0 TIEpHO/IOB.
JlabopaTopHbIe ONbITHI
* [Tonydyenne am¢poTepHOro ruPOKCUIA U UCCIIEIOBAaHUE €TO CBOMCTB.
Xumuyeckasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUN
WNonnas xumuueckas cBaA3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METaVIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBSI3M JUIsl OMHApHBIX coequHeHWH. VMloHHBIE KpHCTalInyecKue
pemeéTku U (PU3nyYecKue CBOMCTBA BEIIECTB C 3TUM TUIOM perméTok. [lousTue o GpopMynbHOIMA
€/IMHHULIE BEUIECTBA.

KoBanenTHast xumMuueckasi cBsi3b. DJIEKTPOHHbBIE U CTPYKTypHBIe (opmyibl. [lonstue o
BaneHTHOCTU. KoBaneHTHas HemouisgspHasi cBsi3b. CxeMbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3M AJIS
OMHApHBIX coeluHEeHUIl. MoJeKyIsIpHble U aTOMHbIE KPUCTAJNIMYECKHe PEHIETKH U CBOICTBA
BEIIECTB C 3TUM THUIIOM PEUIETOK.

DNeKTpoOTpULIATENbHOCT. P anexkTpoorpunaresbHoctd. KoBaneHTHas mosisipHast
XUMUYecKas cBs3b. Jumoas. CxeMbl 00pa3oBaHMs KOBAJICHTHOM TOJISIPHOM CBS3M I OWHAPHBIX
coeIMHEHUN. MOJIEKyIIsIpHbIE U aTOMHBIE KPUCTaJUIMYECKHE PEIIETKHM M CBOMCTBA BEIIECTB C
3TUM THIIOM PEHIETOK.

Meramueckass XMMHYECKas CBSI3b W METAUIMYECKas KPHUCTAIMYECKas pElIETKa.
CBolicTBa BEILIECTB C 3TUM TUIIOM PEIIETOK. EArHAas mpupo1a XUuMHUYECKUX CBSI3EH.

Crenenpb okucieHus. CpaBHEHHE CTENIEHU OKHUCIICHHS M BaJeHTHOCTU. [IpaBuia pacuéra
CTENeHEeW OKUCIICHUS 10 POpMYIaM XUMUYECKUX COCTMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu.OnpeneneHne CTeNeHed OKUCIEHUS IS
AJIEMEHTOB, OOpa3yIOIIMX BELIECTBA pa3HbIX KiaccoB. Peaknuu HOHHOrO oOOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U
BoccTtaHoBieHUEe. (CoCTaBiI€HUE YpAaBHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEaKUUM
METO/I0OM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanun
e BuneodparmenTs u cnaiiasl «MloHHAs XUMUYECKas CBA3bY.
e  Kouiekius BEemecTB ¢ MOHHOW XMMUYECKOH CBA3BIO.
e Mo/ienu HOHHBIX KPUCTAIUNIMYECKUX PEIIETOK.
e BuneodparmenTs u cnaiinsl «KoBaneHTHas XUMUYECKas CBS3bY.
e Koiekius BeecTB MOJIEKYISIPHOTO U AaTOMHOTO CTPOEHUSL.
e  Moenu MOJIEKYISIPHBIX U @TOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
[ ]
[ ]
[ ]
[ ]
[ ]

BuneodparmenTs! u crnaiapl «MeTanandeckas XuMAYecKas CBS3bY.
Komnexuus «MeTanibl U CIijiaBb».
BsaumonelicTBue IIMHKA C cepoid, CONSTHOM KucnoTol, xnopunom meau (I1).
I'openne marnus.
B3anMoenicTBre XJIOPHOM U CEPOBOIOPOIHON BOJBI.
JlabopaTopHbIe ONbITHI
* 1I3rotoBiieHrEe MOAEIIN, HILTFOCTPUPYIOLIEN CBOMCTBA METAIUIMYECKOMN CBSI3U
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9 KJIACC
IoBTOpEeHue n 000011IeHNe CBeIeHUIT 1O Kypcy 8 Kiacca
bunapusie  coemuHeHus. Okcuapl  cosieoOpasyiomHMe W HECOJCoOpasyroIue.
Iunpokcuapl: OCHOBaHUSA, aM(OTEpHBIE THAPOKCUABI, KHCIOPOJCOACPKAIIUE KHCIOTHI.
CpenHue, KUCIble, OCHOBHBIC U KOMIUICKCHBIE COJIH.

OO0oO01IeHne CBEEHUH O XUMHYECKHX peaknusx.Kiaccupukanus XUMHYECKUX pPeaKIHid
10 Pa3IMYHBIM TPU3HAKAM: COCTaBY W YHUCIIY PEarupyrolux H OO0pa3yolIuXcs BEIIECTB,
TerioBoMy 3 dekty, 0OpaTUMOCTH, H3MEHEHHIO CTEIICHEH OKUCIICHHUS YJIEMEHTOB, 00pa3yIONINX
pearupyroIime BEIIeCcTBa, arperaTHOMY COCTOSHHUIO PEarnpyroldX BENIECTB, HCIOJIb30BAHUIO
KaraausaTopa.

[IoHATHE O CKOPOCTM XUMHYECKOM peakuuu. PakTopsl, BIHSIOIIME HAa CKOPOCTh
XAMHYECKUX PEaKIUi: TPHUPOJIa PeardupyrolluX BEIIeCTB, WX KOHIICHTpAIUs, TeMIeparypa,
TJIONIA/Ib COTIPUKOCHOBEHMS, HAJTMYMe Kartanu3aTopa. Karamms.

JdeMoHcTpanuu
O3HaKOMJICHHE ¢ KOJUICKIIMSIMA METAJJIOB M HEMETAJIIOB.
O3HaKOMJICHHE ¢ KOJUICKIIMSIMA OKCHJIOB, KHCIIOT U COJICH.
3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIIMH OT MPUPOIBI PEaruPYIOIINX BEIICCTB.
3aBUCHMOCTh CKOPOCTH XHMHUYECKOH PEaKIMH OT KOHIICHTPAIMA pPearupyronux
BEIIECTB.

e 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH peakluud OT IUIOMAJAH CONPUKOCHOBEHUS

pearupyromux BEeCTB («KUTISITUN CIOW»).

e 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOW pEaKIUu OT TEeMIIepaTypbl pearupyronux

BEIIECTB.

JlaGopaTopHble ONBITHI

*B3anMoieiicTBe aMMHUaKa 1 XJIOPOBOIOPO/IA.

* Peaknusa HeUTpanu3aiuu.

» Habmonenue teroBoro ¢ dekra peakiuy HeHTpaau3amiy.

* BzanmoeiictBue cepHoit KucioThl ¢ okcuaom meau(Il).

* Paznoxenue nepokcuia BOIOpoAa ¢ IOMOMIbIO KaTalla3bl KapTodersi.

* 3aBUCHMOCTh CKOPOCTH XMMHMUYECKON pEaKIHH OT MPUPOIbl PEarupyroliux BELIECTB Ha
IpUMepe B3aUMOJICHCTBUSL PAacTBOPOB THOCYNb(aTra HaTpusi uxiopujga Oapus, THOCyiab(dara
HATpPHUSI U COJITHOM KUCIIOTHI.

* 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOHW peaklUWd OT NPUPOJBI METANIOB MPU HX
B3aUMOJICCTBHUH C COJITHOM KHUCIIOTOM.

* 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOH peakuud OT TMPUPOAbl KHUCIOT TMpH UX
B3aUMO/ICHCTBUH C KEJIC30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PEaKIuu OT TEMIIEPATYPHI.

*3aBUCUMOCTb CKOPOCTH XUMHUUYECKOHN peakiiuu OT KOHIEHTPAIUH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIUu OT IUIOIIAIU COTPUKOCHOBEHUS
pearupyroumx BemecTs.

* 3aBUCUMOCTh CKOPOCTH XUMUYECKOUW PEaKIu OT KaTanu3aTopa.

XHMHYEeCKHE PeaKli B PACTBOPAX YJIEKTPOJIUTOB

[Tonsitne 00 SIEKTPOIUTUYECKON IUCCOIUAIMH. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M  OUCCOLMANUMN  AIEKTPOJIUTOB C Pa3NUYHBIM  XapaktepoMm cBs3u. (CrerneHb
ANEKTPOIUTUYECKON quccoruanuu. CUIbHBIE U CTa0ble AIEKTPOJIUTHI.

OcHOBHBIEC TIOJOXEHUS TEOPUHU DICKTPOIUTHYECKON muccormanun. Kiaccuduxarms
HMOHOB M UX CBOMcTBa. KUCIOTHI, OCHOBAaHUS U COJIM KakK DIEKTPOIUThL. WX kiaccuduxamus u
JICCOLIAITHSL.

OOmue XUMHYECKHME CBOMCTBA  KHUCIOT: H3MEHEHHE OKpPacKd HWHIAMKATOPOB,
B3aUMOJICHCTBHE C MeTa/llaMH, OKCHUJAaMU H THUAPOKCUAAMH METAUIOB H  COJISMHU.
MounekynspHbie 1 HOHHBIE (TIOJTHBIE U COKPAIIEHHBIC) YPaBHEHUS peakiuil. XUMHUECKUNA CMBICIT
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COKpAII€HHBIX YPAaBHEHUM. YCIIOBHs NPOTEKAHUS PEAKIMM MEXAY ICKTPOJIUTAMU O KOHIA.
Psn akTUBHOCTH METAJLIOB.

OO0mue XUMUYECKHEe CBOWCTBA IIENOYEH: B3aUMOJCHCTBHE C KHCIOTaMHU, OKCHIAMU
HeMeTaiyioB, coiisiMd.  OOmMe XWMHYECKHE CBOMCTBA HEPACTBOPHMBIX  OCHOBAHUI:
B3aMMOJICIICTBUE C KUCIOTaMU, Pa3JI0OKEHUE IIPU HarPeBaHUU.

OO0mue XUMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aUMOJCUCTBHE C KHUCJIOTAMH,
LI€JI0YaMH, COJIIMHM U MeTaJllIaMU. B3auMoaeicTBUE KUCIIBIX COJIEH CO I1eJI0YaMH.

I'maponus kak 0OMEHHOE B3aMMOJACHCTBHE COJICH C BOJOW. ['MApPONU3 CONHM CHUIBHOTO
OCHOBaHUS U cjnaboi KHUCIOTHL. ['Maponu3 comm cinaboro OCHOBaHMS M CUJIBHOM KHCIIOTBHI.
Bomopoansiii mokaszaress(pH).

CBoiicTBa KHCJIOT, OCHOBaHUI, OKCUJIOB U COJIEH B CBETE€ TEOPUHU DIIEKTPOJIUTHUECKON
JTUCCOITUAIIMU U TIPEJICTABIICHUIM 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

JdeMoHcTpanuu

e licneiTanue BEMIECTB M MX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.

e 3aBUCUMOCTb JIEKTPOIPOBOTHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPAIIUH.

e J[BMKEHUE OKPAIICHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.

e OmnpeneneHne xapakTepa Cpeabl B paCTBOPAxX COJICH.

JlabopaTopHble ONbITHI

* Tucconumanus cinalpIX 3JEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.

* I3MeHeHne OKpacKu HHANKATOPOB B KUCIIOTHOM Cpe/ie.

*Peaknust HeMTpanu3auu pacTBopa MENOYH Pa3IMIHBIMU KUCIOTaMHU.

* [Tonyaenue runpoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3IMYHBIMU KUCIOTAMHU.

* BzanmoeiicTBue CHIIBHBIX KUCIOT ¢ okcuioM meau(Il).

* B3anMonelicTBrE KHUCIIOT C METAJUIaMU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [Tonyyenue cTyiHS KPEMHUEBOU KHUCIOTHI.

 KauecTBeHHas peakius Ha XJIOPHUI- WK CYlIb(haT-UOHBIL.

* lI3MeHeHne OKpacKy MHIUKATOPOB B IIEJIOYHOM Cpejie.

* B3aumoenicTBrE IET0UEH ¢ YIIIEKUCIBIM T'a30M.

» KayecTBeHHas peakuysi Ha KATHOH aMMOHHSL.

* [Tonmyuenue ruapokcuaa meau(ll) u ero pasznoxenue.

* BzaumopeiictBue kapOOHATOB C KUCIOTaMHU.

* [Tomyuenue ruapokcuaa xenesa(lll).

* BzanmoeiictBue xenesa ¢ pactBopoM cyiabdara meau(1l).

IIpakTHyeckue padoTbl

1. Pemienue skcepuMEHTaNbHBIX 33/1a4 110 TeMe « DNEKTPOIUTUYECKAS JUCCOLIUAIUS.
Hemeranibl 1 UX cCOeUHEHUS

CrpoeHue aroMOB HEMETAUIOB M HUX IIOJIOKEHHE B NEPUOJMYECKOM cucreme. Psp
ANEKTPOOTpUUATENBHOCTH. Kpucraminueckue pemeéTku HEMETaNIOB — MPOCThIX BELIECTB.
Odusnyeckue cBoiicTBa HemeTaioB. OOmmMe XUMUYECKHE CBOWMCTBA  HEMETAIIOB:
OKUCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lasnorensl, cTpoeHue HUX aToMOB M MoJieKyld. DPU3MUYECKME U XHMHYECKHE CBOWMCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB rajlOT€HOB B 3aBUCUMOCTU OT MX TOJIOKEHUS
B Mnepuoanueckoil cucreme. HaxokneHue raloreHoB B TPUPOJAE U HUX TMOJy4YEHHE.
buonornueckoe 3HaueHNE U MPUMEHEHUE TaJOr€HOB.

l'asoreHOBOIOPO/IBI M COOTBETCTBYIOLIME UM KHUCIOTHI: IUIaBUKOBas, COJIsIHas,
OpoMOBOJIOpOIHASI, MOAOBOAOpOoaHas. ['amoreHunsl. KadecTBeHHBbIE peaklMd Ha TajJOTeHUI-
noHsl. [IpuMeHeHre coeMHEHN TaJIOr€HOB.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmel. Cepa B mpupojen e€ MoJydeHue.
AnnoTpornHble Moau(UKAIMK cepbl W WX CBOHCTBA. XHMHYECKHE CBOWCTBAa cepbl U €&
MIPUMEHEHUE.
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CepoBo10pOI: CTPOCHHUE MOJIEKYIBI, (PU3UUECKUE U XUMUUECKHUE CBOICTBA, OJIyYEeHUE U
srHaueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMuHODOPEHI.

Oxcun cepoi(1V), cepuucrast xucnora, cynbdutsl. KauecTtBeHHas peakuusi Ha CyabQuUT-
WOH.

Oxcup ceprl(VI), cepnast kuciota, cyibgpatsl. Kpucramioruaparst.

CepHast KMCIIOTa KaK CHJIBHBIA 37eKTposuT. CBoMcTBa pa30aBIIeHHON CEPHOUM KHCIIOTHI
KaK THIIUYHOM KHCIIOTHI: B3aMMOJICHCTBHE C METa/UIaMH, OCHOBHBIMH | aM()OTEPHBIMH
OKCHJIaMH, OCHOBAHHUSAMHU M aM(OTEPHBIMH THIPOKCHIAMH, coJisiMU. KadecTBeHHas peakius Ha
Cynb(aT-uoH.

OOmiass xapakTepucTuka »3jeMeHTOB VA-Tpynmbl. A30T, CTpPOEHHE €ro aroma
1 MOJIeKynbl. Du3ndeckne 1 XMMUYECKHe CBOWCTBA M MPUMEHEHHE a30Ta. A30T B IPUPOJE U €TO
OnosioTuYecKas poJb.

AMMUak, cTpoeHue MOJIEKyJbl M pU3NYecCKUe CBOWCTBA. AMMUAYHasl BOJIa, HAIIATBIPHBIN
CIHPT, THAPAT aMMHaka. JIOHOPHO-aKIENTOPHBIH MEXaHW3M OOpa30BaHHs CBS3M B KAaTHOHE
aMMoHUs. BoccranoBuTenpHBIE CcBoiicTBa ammuaka. CojaM aMMOHHMS M WX NpPUMEHEHHE.
KagecTBenHas peakiusi Ha KATHOH aMMOHHS.

Oxcuapl a3ora: HecosieoOpasyroliue M KUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHI
A30THas KUCI0Ta, €€ MoJIydeHHe U cBoiicTBa. Hutparsr.

®ochop, crpoenue aroma u amiorponus. Docouasr. Pochun. Oxcun docechopa(V) u
dhocdhopnas (oprodochopnast) kucinora. Pocdarsl.

OO6mass xapaxkTtepuctuka sjaeMeHTOB I[VA-Tpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
MIPOCTHIX BEIIECTB W COCAMHEHHI B 3aBUCHMOCTH OT TOJIOKECHHUS DIIEMEHTOB B TIEPHOTUIECKOM
cuctemMe. Yriaepod. AJTOTporHble MOAU(PUKAIMK: anMa3, rpaduT. AMOPGHBIA yriepos: caxa,
AKTUBUPOBAHHBIA yroib. AncopOums. XUMHUYECKHE CBOWCTBA yriepoja. Kokcoxmmuyeckoe
MIPOM3BOJICTBO U €ro nmpoaykuus. Kapousl.

Oxkcun yraepona(ll): ctpoenne Mosekysl, mojydeHue u cpoiictBa. Oxeup yriepona(IV):
CTPOEHUE MOJIEKYJIbI, MOJYYeHUE U CBOMCTBA. YTOJibHAasA KucI0Ta. COJIM YroJIbHOM KHCIIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIEBas CoJa.

OpranuueckasxuMusi. YTJII€BOJOPO/IbI.

Metan, 3TaH ¥ OpomaH Kak MpelelbHble (HACBIIICHHBIE) YIIIEBOJOPOJAbI. DTWIEH H
alleTWJIeH Kak HempeselbHble (HEHACHIIICHHbIE) YriieBoaopoabl. CTpyKTypHbIE (OPMYIIbI
BelecTB. ['openue yriaeBoaopooB. Peakiuu neruapupoBaHus NpeaebHbIX YriIeBOJOPOIOB.

CrupTbl. DTWIOBBIM CIUPT, €ro MojydyeHue, IpUMEHEHHEe U (PU3UOJIOTUYECKOE JeHCTBHE.
TpéxaToMHBIM cIUPT MIHULIEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTEb KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenue aroma u HaxoxkjaeHue B npupoae. Cwmnuasl U cwiadH. CBoiicTBa
kpemuusi. Oxeup kpemuus(IV). Kpemuuesas kuciora u e€ conu.

[IpousBoacTBO cTekna ©  1eMeHTa. [lpoaykiusi CHUIMKATHOW MPOMBIIUIEHHOCTHU:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc. Ontudeckoe BOJIOKHO.

Hemerannet B mnpupone.dpakimoHHas TMeperoHka >XHAKOTO BO3AyXa Kak croco0
MOJIyueHUsl KHuciopoaa, a3otra u aproHa. llomydenue Qochopa, kpemHus, xiopa, HoOJa.
DNEeKTPOIN3 PACTBOPOB.

ITomydeHne cepHOM KHUCIOTHI: CBIPbE, XUMH3M, TEXHOJIOTHYECKas CXEeMa, METO[
KHUIIAIIETO CJIOsl, IPUHIUIIBI TeINI00OMeHa, MPOTHUBOTOKA M nupKymauuu. Oneym.IIpousBoacTso
aMMMaKa: ChIpbE, XMMHU3M, TEXHOJIOTHUECKas CXeMa.

JdeMoHcTpanuu
Konnekmus HemeTamios.
Mojienu KpUCTAIIIMUECKUX PEIETOK HEMETAIIJIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIBI €T0 PabOTHI.
I'opeHne HeMeTaIoB — MPOCTHIX BELIECTB: cephl, pochopa, TpeBECHOTO YIis.
OO6pa3s1bl TaJOreHOB — MPOCTHIX BEIIECTB.
B3aumMopelicTBie raloreHoB ¢ MEeTaJIaMH.



BriTecnenue ximopa OpoMOM MM MOJIa U3 PACTBOPOB UX COJICH.
Komexkuust npupoAHbIX COEAUHEHUH XJI0pa.

B3anmoneicTBue ceppl ¢ METAUIAMU.

I'openue cepsl B KuCIOpoae.

Komnexnus cynbGuaHbIX pyI.

KauecTtBeHHas peakuus Ha CylIb(pHUA-UOH.

ObecrBeunBaHNE OKPALIEHHBIX TKAHEW CEPHUCTHIM Ia30M.

B3anmMoeictBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.

OO6yrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KUCIOTOM.
JHuarpamma «CocTaB BO3qyXa».

BuneodparmenTs! u cnaiias! «I[Ituusu 6azapen.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAaKa.

Paznoxxenue Ouxpomara aMMOHUS.

B3anmoaencTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEZBIO.

I'openne yé€pnoro nopoxa.

Pa3noxxenne HuTpara Kajaus U TOpeHHe B HEM JIPEBECHOTO YTrOJIbKa.

OO6pa3siel mpUpOAHBIX coenuHennit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.
[Tonygenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOICTB.
Konnekuus «O6pa3ibl IpUPOIHBIX COSUHEHHUH yriaepoaay.

[Toprper H. JI. 3emumnckoro. IlornomeHne pacTBOpPEHHBIX BEUIECTB WIH

AKTUBUPOBAHHBIM YIJIEM.
YceTpolicTBO MPOTUBOTA3A.
Mogenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

B3aunmopeiicTBre sTHIeHA C OPOMHOM BOJIONM M paCTBOPOM TEpMaHTaHaTa Kajusl.
OO0mue XUMHUYECKHE CBOMCTBA KHCIOT HAa MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTtBeHHas peakiys HA MHOTOATOMHBIE CITUPTBHI.

Konnexkuust «O6pa3ibl NpUpOIHBIX COSAMHEHUN KPEMHHUSI.

Komnekuus crekna, KepaMUKy, HEMEHTA U U3JIEINN U3 HUX.

Komnexuust npoaykuuy CUIIMKaTHOM MPOMBIIIIIEHHOCTH.

BuneodparmenTs! u crnaiiapl «[Ipor3BoACTBO CTEKIA U LIEMEHTA.
Komnexuus «IIpupoiHpie cOeMHEHNS] HEMETAIIIIOBY.

BuneodparmenTs! u cnaiiapl «PpakimoHHAas IEPErOHKA KUKOTO BO3AyXay.
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ra3oB

Buneodpparmentst u cnaiiabl  «l[lodydeHue BoAopoaa, KHCIOpOJa U TaJOreHOB

IEKTPOIUTUYECKUM CIIOCOOOM.

Mopnenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIOTBHI.

Mopnenb KUIsmiero ciosl.

Monenb KOJIOHHBI CUHTE3a aMMMAKa.

Buneodparments! u cnaiiap! « Ipou3BoACTBO CEpHON KUCIOTHI.

Buneogparmentst u cnaiiapl «I Ipon3BoaCTBO aMMUaKay.

Komnexkuust «CpIpb€ U1 MOJIy4EHUSI CEPHOM KUCIIOTBI».
JlabopaTopHbIe ONBITHI

* Pacnio3naBanue rajgoreHua-uoHOB.

» KauecTBeHHbIe peakiuu Ha Cylb(aT-noHbI.

» KayecTBeHHas peakiysi Ha KATHOH aMMOHMUSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK JIEKTPOJIUTA.
*KadecTBeHHbIe peakiiuu Ha GocdaT-uoH.

* [TonyyeHnue u CBOMCTBA YrOJbHOM KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.
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* [Iponyckanue yrieKkucioro ra3a uepe3 pacTBOp CHIIMKATa HaTPHUsL.
IpakTHyeckne padoThI

2.V3yueHne CBOMCTB COJISTHOM KUCIIOTHI.

3.M3yueHue cBOMCTB CEPHOI KUCIIOTHI.

4. Ilomyuenrne aMMHaKa U U3y4eHHE €r0 CBOMCTB.

5. Ilomyuyenue yraekucnoro raza. KauecrBeHHas peakiusi Ha KapOOHaT-HOHBI.

MeTaibl 1 UX COeIMHEHUS

[lonoxxenne MeTauIOB B IEPUOJUYECKOM CUCTEME XUMHYECKHX dneMeHtoB [ U.
MenneneeBa, CTpOEHHME aTOMOB U KPUCTAJUIOB METAUIOB. MeTaliMueckas CBs3b U
MeTalyInyecKasl KpUCTaJuiMueckas pemérka. Pu3mdeckue CBOMCTBa METAJUIOB: 3JEKTPO- U
TETUTONPOBOTHOCTH, OTPaXKAIOIIasi CIOCOOHOCTh, MIIACTUYHOCTh. UEpHBIE U IIBETHBIEMETAILTHI.

Mertainiabl Kak BOCCTAHOBUTENN. DJIEKTPOXUMUYECKUMN psii HampshkeHuil. B3aumoneiictBue
METaJJIOB C HEMETaJNIaMH, OKCHJIaMU, KUCIIOTaMH, COJIIMU. AJTFOMUHOTEPMHUSL.

OO6mas xapakrepucTuka 3aeMeHTOB |A-rpynmnbl. OKcuIbl M TUAPOKCUIBI IIEIOYHBIX
METaJUUIOB, UX TOJydYe€HHEe, CBOWCTBA, IPUMEHEHNEe. BakHeHIue Cou MEeNTOYHBIX METAIIJIOB, UX
3HAQYEHHE B IPUPOJIC U KU3HH YEITOBEKA.

O6mass  xapakrepuctuka  31aeMeHTOB  |IA-rpynmel.  Oxcuabpl ¥ THIPOKCHUIBI
HIEJI0YHO3EMEIIBHBIX METAUIOB, UX IOJY4Y€HHUE, CBOMCTBA M INpPUMEHEHHE. BakHeWmmue coiau
MIEJI0YHO3EMENIbHBIX METAJUIOB, X 3HAY€HWE B TPHUPOJEC W JKU3HHU denoBeka. KapOoHaTwel u
TUAPOKApOOHATHI KAJBIIHSI.

Bpemennas u nmocTostHHas )KECTKOCTH BOJIbI. CIOCOOBI yCTpaHEHUs BPEMEHHOM JKECTKOCTH.
Crioco0Op! ycTpaHEeHUsI TIOCTOSIHHOM KECTKOCTH.

CoemuHeHus aTIOMHHHS B TPUPOJE. XUMHUYECKHE CBOWCTBa amoMuHHS. OCOOEHHOCTH
OKCHJa ¥ THAPOKCUIA ATIOMUHUS Kak aM(QOTEpHBbIX coeqMHEeHH. BaxHeimue com amoMUHus
(xmopun, cynasdar).

OcobenHoctu cTpoeHusi atoma xene3a. JKemezo B mpupone. Bakreimme pyapl skenesa.
[Tonydyenue uyryna u cramm. Oxcupl u ruapokeuabt sxeneza(ll) u (I1). Comm xeneza(Il) u (III).
OO6nHapyxeHue KaTHOHOB JKeJie3a B pacTBOPE. 3HAYCHHE COCTMHEHHH JKele3a.

Koppo3usi raszoBas (XUMHUUECKas) H OJICKTPOXMMHUYECKas. 3alldTa METaUIOB OT
koppo3uu.Metamiel B npupoze. Ilonstue o metamnypruu. UépHas U 1BeTHas MeETaLUIyprusi.
[Iupomeramnyprus,  TIUAPOMETAIUIYprus,  INEKTpoMeTaimyprus.  JIOMEHHbI  mpolecc.
[lepepaboTka yyryHa B cTajlb. DIEKTPOJIU3 PACILIABOB.

JdemoHcTpauuu

e B3saumopeiicTBre HATPUs, JUTUA U KAJIbIHUS C BOJOM.

l'opeHue HaTpusi, MarHus U eje3a B KUCIOPO/Ie.

Bcenbliika TepMUTHON CMeECH.

B3anmopelicTBue cMecH MOPOLIKOB CEPhI U JKeJe3a, LIMHKA U CEPBI.

B3anmMopeiicTBrue amtOMUHMS C KUCIOTaMH, HIEI0YaMHu U BOJIOM.

B3anmMopeiicTBue xene3a u Meu C XJIOPOM.

B3aunmopeiicTBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOW KHUCIOTOM M a30THOM KUCIOTOMU
(pa30aBneHHON U KOHIICHTPHUPOBAHHOI).

Okpacka mjiaMeHH COeIMHEHUSAMH 1IEJOYHbIX METAJIOB.

Okpacka miaMeHH COeIMHEHUSAMH I111eJI0YHO3EMEIBHBIX METAIIIOB.

T"amenune u3BecTu BOJOM.

[Tosmyuenue xKECTKOM BOABI B3AMMOJAEHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
YcTpaneHue BpeMeHHOH KECTKOCTH KUTISTYCHUEM U T00aBJICHUEM COJIbI.

YcTpaneHue noCcTOsTHHOM KECTKOCTH 100aBICHUEM COJIBI.

WNonuTte! 1 npuHIUN uX AericTBus (BugeodparMenr).

Kosnnekuust npupoiHbIX COETUHEHUN aTIOMUHUS.

BuneodparmenTs! u crnaiapl «OKCH]T ATFOMUHUS B €70 MOAU(DUKAIIHI.
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e [lomydyenue am(poTepHOrO THIPOKCHIA ATFOMUHUS U UCCIICOBAHHIE €T0 CBOMCTB.

e Koueknusa « XMMUYECKUE UCTOYHUKHU TOKAY.

Pe3ynbTarhl ANUTENBHOTO SKCIEPUMEHTA 10 U3YYEHHIO KOPPO3UH CTAJIBHBIX U3JCJINUN B
3aBUCHUMOCTH OT YCJIOBHI IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(1l) Bogopoiom.

Buneodparmentst u cnaiiapl «I [pou3BOACTBO UyryHa U CTAJIH».

Buneodparments! u cnaiiapl «3aenus U3 4yryHa u CTaim.

BuneodparmenTs! u ciaiiapl «[Ipou3BOICTBO AIFOMUHUS.

JlabopaTopHbIe ONBITHI

* B3anmopeiicTBue xenesa ¢ pactBopoM cyiabdara memau(1l).

*[lonyyeHnne n3BECTKOBOM BOJBI M OTIBITHI C HEW.

* [Tonyuenue ruapoxcuaos xenesa(ll) u (111).

*KauecTBeHHbIE peaklluy Ha KaTHOHBI JKeJe3a.

IIpakTnueckune padoTol

6. XKEcTkoCTh BO/IBI M CLIOCOOBI €€ yCTpaHEHUs!.

7. PemieHne 3KCIepUMEHTAIbHBIX 337134 10 TeMe «MeTamib.

XuMHS M OKpYKaIOLIAas cpeaa

Crpoenue 3emnm: sSapo, MaHTHs, 3€MHas Kopa, Jutocdepa, Tuapocdepa, armocdepa.
Xumuyeckui coctaB 3emiu. ['opHbie mopoasl. Munepansl. Pynesl. Ocagounbie TOpHBIE TOPOIbI.
[Tone3Hpie uckonaeMele.

HcTOUHNMKHM XMMHYECKOTO 3arpsi3HEHUsl OKpykarolen cpenbl. [1006ambHble SKOJI0rHuecKue
mpoOieMbl  YeJloBeYecTBa: HapylIeHHEe OMOTr€OXMMHUYECKHMX KPYTOBOPOTOB XUMHYECKHX
3JIEMEHTOB, MOTEIJICHUE KJIMMaTa, KUCJIOTHBIE JOXKIU U Ap. O30HOBBIE bIpbl. MeXyHapoaHOe
COTPYIHHYECTBO B OO0JAaCTH OXpaHbl OKpYKalolleld cpeabl OT XUMHYECKOTO 3arpsi3HEHUS.
«3enéHast XUMHU».

JdemoHcTpauuu

e BuneodparmenTs u ciaiiapl «CTpoeHne 3eMiu U €€ XUMUYECKUIA COCTaBy.

e Koiekius MUHEpAIOB U FTOPHBIX MTOPO/I.

e Komeknus «Pynel MmeTaniony.

e BuneodparmenTsl u cnaiipl «I o6anbHbIE SKOJIOrHUYECKHUEe MTPOOIIEMBI UEJI0BEYECTBAY.

e BuneodparMeHThI U CIaiIbl O CTEIIEHU KOJOTUYECKON YUCTOTHI TOBApA.

JlaGopaTopHble ONBITHI

*/3ydenue rpaHura.

*/I3ydyeHre MapKUpPOBOK PAa3IMYHbBIX BUJOB IPOMBIIIJIEHHBIX U MPOJI0BOJIbCTBEHHBIX
TOBApOB.

O0001meHne 3HAHMI 0 XUMHMH KYPC€a OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY rocyAapCTBEHHOMY 3K3aMeHYy
CtpoeHune aroma B COOTBETCTBHH C MOJIOKEHUEM XMMHUYECKOTO 3JIEMEHTA B MEPUOIUUSCKON
cucreme. CTpoeHHE BEIIECTBA: XMMUUYECKasi CBSI3b M KPUCTAJUIMYECKAs pelIéTka. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH IMPOCTHIX BEIIECTB (METALIOB, HEMETAIOB, OJAropO HBIX
ra3oB) OT MOJIOKEHHsI DJIEMEHTOB B NEPHOIMYECKON cucteme. THIONOTHS HEOPraHMYEeCKHX
BEILIECTB, pa3/ieJIeHUE UX Ha Kiaccel U rpynmnsl. [IpeacraBurenu.

[Ipu3Haky U ycloBHS NPOTEKAHUS XUMHYECKUX peakiuil. TUNOJorus XuMHUUECKUX peakuui
10 pa3IMnYHBIM IpU3HaKaM. Peaxmun HOHHOT'O oOMeHa. OKUCITUTEITBHO -
BOCCTAHOBUTEJIbHBIE PEAKIUH.

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTEPHbIE XUMUYECKHUE CBOMCTBA
cosieo0pa3yoInuX OKCUIOB, THAPOKCUIOB (OCHOBAHUH, KUCIOPOICOIEPKAIINX KUCTIOT U
aM(pOTEpHBIX TUIPOKCUIOB), COJEH.
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[lnannpyemble pe3yJbTaThbl 00y4eHUsI

BpinyckHUK HAYYHTCS

® 3HAMb (NOHUMAMY):
—XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XMMHYECKUX JJIEMEHTOB, (POPMYIIBI XUMUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUN;
— B@KHEHIIME XMMHUYECKHE TIOHSATUS: BEIIECTBO, XMMHUYECKHUU HIIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJNIbHBIE aTOMHAsi W MOJICKYJISIpHAs MacChl, MOH, KaTHMOH, aHUOH, XMMHYECKasi CBS3b,
ANEKTPOOTPUIIATETHLHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBI 00BEM, pacTBOPBI, SJIEKTPOJHUTHI U HEIJIEKTPOJIUTHI,
JNIEKTPOJIUTAYECKAST ~ TUCCOIMAIUS,  OKHCJIMTEIb W BOCCTAHOBUTEIb,  OKHUCIEHHE  H
BOCCTAHOBJICHUE, TEIJIOBOW 3(PQEeKT peakinu, OCHOBHBIE THUIBI PEAKIIUN B HEOPraHUYECKOM
XUMHH;
— (opMyTHUPOBKM OCHOBHBIX 3aKOHOB M TEOPHH XUMHUHU: aTOMHO-MOJIEKYJISIPHOTO Y4YEHUS,
3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa BEIIECTB, ABOTajpo;
nepuoandeckoro 3akoHa JI.JMI. MenneneeBa; TeOpuHM CTPOCHHMS aTOMa U YYEHHMsS O CTPOCHUH
BEIIIECTBA; TEOPUH EKTPOTUTUUECKON AUCCOUAIUN U YUEHUS O XUMUYECKON PEeaKInu;

®  HA3bI6AMD:
— XUMHYECKHE DJIEMEHTHI;
— COEIMHEHMS M3yYeHHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;
—OpraHu4ecKre BeIecTBa Mo ux (GopMmyse: MeTaH, 3TaH, YTHICH, alleTUJICH, METaHOJ, STaHOI,
TJIMIEPUH, YKCYCHAs! KUCIIOTa, TII0K03a, caxaposa;

®  00bACHAMD.
— (usnuecknii CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHUYECKOTO JJIEMEHTa, HOoMepa
rpynmnsl M nepuoga B nepuomudeckoi cucreme .M. MenaeneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJICIKUT;
— 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHMSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeiesiaX MajbIxX
MEPUOJIOB U A-TPYIII, a TaK)Ke CBONCTB 00pa3yeMbIX UMU BBICIINX OKCUIOB U THIPOKCHJIOB;
— CYILHOCTb MpoIiecca AEKTPOJIUTUIECKON JUCCOLMAIMN U peakiuii HOHHOTO 0OMeHa,;

®  XapaKkmepuzoeamv:
— XHUMHYECKHE DJJIeMEHTHl (0T BOJOpOJa [0 KalblUsl) HAa OCHOBE HX IOJIOKECHHS
B MEPUOJUYECKON cHucTeMe Xumudeckux odiemeHtoB J[.M. MennaeneeBa u ocoOeHHOCTEH
CTPOEHUS UX aTOMOB;
— B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHUEM U CBOMCTBAMU HEOPraHUYECKHUX BEIIECTB;
— XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB (IPOCTHIX BEIIECTB —
METAJJIOB U HEMETAJJIOB, COCIMHEHUN —OKCUIOB, KUCIOT, OCHOBAaHUM, aM()OTEPHBIX OKCUIOB H
TUAPOKCHUJIOB, COJICH);

® onpeoensimo.
— COCTaB BEILECTB Mo UX GpopMmysam;
— BaJIGHTHOCTD U CTETICHU OKHUCIJICHHUS DJIEMEHTOB B COSIMHEHUU;
— BH/JIbI XUMUYECKOW CBS3U B COCMHECHUSAX;
— THUIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— NPUHATIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIACCY COEIMHEHMI;
— THUIBl XUMUYECKUX PEAKIUH;
— BO3MOXHOCTb MTPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa,

® cocmasenamy:
— CXEeMBbl CTPOEHMsSI aTOMOB IMEPBBIX ABAIATH 3JIEMEHTOB mepuoauveckoil cucrems! /[[.H.
Meneneena;
— (opmynbpl HEOPraHHUUECKUX COSAMHEHUN N3YUEHHBIX KJIACCOB BEIIECTB;
— YpPaBHEHHMS XMUMHUYECKUX pPEAKIUWA, B TOM YHUCIE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX, C
MTOMOIIBI0 METOIa JIEKTPOHHOTO OanaHca;

® 0e30nacHoobpawamovcs.
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C XMMHYECKOM MOCY0H U JTabOpaTOPHBIM 000PYAOBAHUEM;
®  1POBOOUMb XUMUYECKULL IKCHEPUMEHM.!
— MOATBEPKIAOIINN XUMUYECKUN COCTAB HEOPraHUYECKUX COCIMHEHNI;
— MOJTBEPKIAONIUN XUMHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
— 1O [OJIyYEHHUIO, COOMpPAHUI0 W PACIIO3HABAHUIO Ta3000pa3HBIX BELIECTB (KUCIOpOJa,
BOJIOPOJIa, YTJIEKHUCIIOTO ra3a, aMMHAaKa);
— TI0 ONPEICIICHUI0 XJIOPHUA-, Cyab(har-, KapOOHAT-WOHOB W HMOHA aMMOHHS C IIOMOIIBIO
Ka4ueCTBEHHBIX PEAKIIUN;
®  GLIYUCIAMD.
— MAaCCOBYIO JIOJIFO XUMUYECKOTO JJIEMEHTa 10 (DOpMYyJie COSTUHEHUS;
— MAacCCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE;
— MacCy OCHOBHOT'O BEILIECTBA IO U3BECTHOW MACCOBOM JOJIM PUMECEN;
— 00BEMHYIO JI0JIF0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BEIECTBA, 00BEM HMIIM MACCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, OOBEMY HIIH
Macce peareHTOB, WK MPOIYKTOB PEAKIINU;
® UCNONBL308AMb NPUOOPEMEHHbIe 3HAHUSL U YMEHUS 68 NPAKMUYECKOU O0esamelbHOCmU U
NOBCEOHEBHOU HCUZHIL:
— st 06e30MmacHOro oOpaIeHusl ¢ BEIIeCTBAMH W MaTepHallaMH B TIOBCEJHEBHOM KW3HHU W
TPaMOTHOTO OKa3aHUs MEPBOI MOMOIIU MPH 0KOTaX KHUCIOTAMHU H IIEJI0YaMH;
— 17151 OOBSICHEHUS OTACTBHBIX (DAKTOB ¥ IPUPO/THBIX SIBJICHU;
— JIJIs1 KpUTUYECKOU OTIEHKH WH(POPMAIIUU O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTH HAYUYHThHCS
. XapaKTepU30BaTh OCHOBHBbIE METOJbI MO3HAHUS XUMHYECKUX OOBEKTOB: HaOIIOACHUE,
U3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHUE,;
. paznIuyaTh XUMHUYECKHUE OOBEKTHI (B CTATHKE):
— XMMHUYECKHE JIEMEHTHI U MPOCThIE BEIIECTBA;
— MeTaJulbl M HEMETaJUIbl M XapaKTepU30BaTh OTHOCUTEIBHOCTb MPUHAIKHOCTH TaKHX
00BEKTOB K TOW MJIM HHOH TPYIIIIE;
— OpraHu4ecKre U HeOPraHUYECKUue COCTUHEHUS;
— TUAPOKCUABI (KUCIOPOICOAepKAIINE KUCIOThI, OCHOBaHUS, aM(OTEepHbIE THIPOKCH/IBI);
— OKCHJIBl HECOJICOOpa3yIoIIKe U cojieoOpasyroniue (KHCIOTHBIE, OCHOBHBIC, aM(OTEPHBIC);
— BaJIGHTHOCTD U CTEIIEHb OKUCIICHUS;
— CHUCTEMAaTUYECKHE U TPUBHAIBHBIE TEPMUHBI XUMUYECKOM HOMEHKIIATYpPHI;
— 3HAKOBYIO CHCTEMY B XUMHH (3HAKH U HOPMYIbI, UHACKCH U KOADDUIUEHTHI, CTPYKTYPHbIE
U MOJIEKYIApHBbIE (HOPMYIBI, MOJEKYJISpPHbIE M HMOHHBIE ypaBHEHUS pEaKlHii, MOJHBIE U
COKpaIlIéHHbIE HOHHBIE YPAaBHEHUS peaKlui, TEePMOXHMUYECKUE YpaBHEHHs, OO0O3HAuYEHUs
CTETIeHH OKUCJICHUS U 3apsaa uoHa B GopMysie XUMHUECKOTO COCMHEHHS);
. pasznIuyaTh XUMHUYECKHUE OOBEKTHI (B TUHAMUKE):
— (pusuveckre U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHHUSI U AUCCOIMALIHH;
— OKHUCJIHUTENHHO-BOCCTAHOBUTENbHBIC PEAKIINH U PEAKIIN 0OMEHa,
— CXEMBbI U ypaBHEHHS XUMUYECKUX PEaKIIHii;
o COOTHOCHTb:
— 9K30TEPMHUYECKHUE PEAKIIUH U PEaKIIMU TOPECHUS;
— KaTaluTH4ecKue U (hepMEHTATUBHBIE PEaKIIUU;
— MeTaJlll, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;
— HeMeTaJll, KUCIOTHBIA OKCHUJI, KUCIIOTa, COJIb;
— CTpPOCHHE aToOMa, BUJ XUMHUYECKOW CBSI3HM, THUIl KPUCTAITUYECKOW PEIETKU U (PU3NISCKUE
CBOJCTBa BEIIECTBA;
— HaxOXKJICHHE AJIEMEHTOB B TIPUPO/IE U MPOMBIIIICHHBIE CTIOCOOBI UX TOTYYCHHUS,
— HE0OXOIMMOCTh XUMHUYECKOTO MTPOU3BOJICTBA U TPEOOBAHUI K OXpaHEe OKPYKAIOIIEH Cpebl;
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— HEOOXOJMMOCTh TNPHUMEHECHUS COBPEMCHHBIX BEIIECTB M MAaTEpPUAIOB M TpPEOOBaHUU K
3I0pPOBbECOCPEIKEHUIO,

o BBIJIBUTATh M OSKCIHCPUMEHTAJIbHO TIPOBEPSTh THUIOTE3bl O XUMHYECKUXCBOMCTBAX
BEIIECTB Ha OCHOBE WX COCTaBa, CTPOCHHS U TNPUHAIICKHOCTH K ONPEICIEHHOMY KIIaccy
(rpynme) BeIecTs;

J MIPOTHO3UPOBATH CTIIOCOOHOCTD BEIIECTBA TPOSIBIISITH OKHCITUTEIIbHBIC
WIMBOCCTaHOBHTEIIBHBIE CBOMCTBA C YUETOM CTENEHEH OKHCICHHS SJIEMEHTOB,BXOAAIINX B €r0
COCTaB, a TAK)X€ MPOJTYKTOB COOTBETCTBYIOIINX OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIINA;

L4 COCTaBJIATDH YpPaBHCHHA peaKHI/IfI C y4aCTHEM THUIIMYHBIX OKHCIIUTEIICH
1 BOCCTAaHOBHUTEJICH HAa OCHOBE QJICKTPOHHOI'O 6aJ1cha;
L4 OIIPCACIIATD BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE

IEKTPOXUMUYECKOTO  psifa  HANPSHKSHUH  METAUIOB, psAla  AJIEKTPOOTPHIATSIHLHOCTH
HEMETAJIJIOB, TAOJIUIIEI PACTBOPUMOCTH U yIETA YCIOBUN MTPOBECHUS PEAKIIHIA;
. MIPOBOJUTH PAcUEThI M0 XUMUYECKUM (HOpMysIaM U YPaBHEHUSIM:

— JJIs1 BBIBOJa q)OpMy.]'IBI COCAMHCHUS 110 MaCCOBBIM J0JISIM OJICEMEHTOB,
— TSl IPUTOTOBJICHHSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAJUIOTHIPATOB;
—/JI1  HAXOXKIACHUA OOJIM BbIXOJa MPOAYKTAa PCaKOUKW TII0 OTHOIICHUIO K TCOPECTUUCCKU
BO3MOKHOMY;
— ¢ ucnodp3oBanueM npaswia [ eii-JIroccaka 06 00bEMHBIX COOTHOIIEHHUSX Ta30B;
— C HCTIOJIb30BAaHUEM TIOHATHIH «KMOJIb», KMMOJIbY», «IHCIIO ABOTAIpO»;
— 110 TCPMOXUMHUUYCCKUM YPAaBHCHUAM PCaKIIHUU,

L IIpOBOAUTH XUMHWYECKUU OKCIIEPUMCHT C HCYKOCHUTCJIIbHBIM CO6J'I}O)IGHI/I6M IMpaBUJI
TEXHHUKH 0€30MaCHOCTHU:
— M0 YCTAaHOBJICHHIO KAYECTBEHHOTO U KOJMYECTBEHHOTO COCTAaBa COCAMHEHHS,
— TIPH BBIITOJIHEHUH UCCIIEIOBATEIBCKOTO MTPOCKTA;
— B JIOMAIITHUX YCJIOBHUSX;

o WCTIOJb30BaTh MPHOOPETEHHBIC KITIOYEBbIE KOMIIETCHIIMU [UIS BBITIOJTHEHUSTIPOCKTOB U
y4eOHO-HUCCIEA0BATEIILCKUX PAO0T 10 U3YYECHHIO CBOMCTB, CIIOCOOOBIONYUEHUS U PACTIO3HAHMS
BEIIICCTB;

o ONpeNeNiaTh  WCTOYHMKH  XUMHYECKOW  HMHQpOpMAIMU, NPEICTaBIATh  CIIUCOK
WHPOPMAIIMOHHBIX PECYpCOB, B TOM UHCIIE W Ha HWHOCTPAHHOM SI3bIKE, TOTOBHTH
WHGOPMAIMOHHBIN MTPOAYKT U IIPE3CHTOBATH €T0;

o OOBEKTHBHO OIICHWBATh HWHPOPMALMIO O BEIISCTBAX M XUMHUYECKUX IPOIIECCax,
KPUTHYECKH OTHOCHTCS K IICEBIOHAYYHOW WHPOpMAIMK, HEAOOPOCOBECTHOW peKiame B
CpecTBax MacCoBOM MH(OpMAIIHH;

. CO3/1aBaTh MOJICIIH U CXEMBI JIJISl pEIICHUs] YUeOHBIX M MO3HABATEIBHBIX 33j1a4.
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8 Kiacc
Kunacc: 8ABBJIK
IIpenmer: XumMus
Yuurens: Hynaesa .M. AbanmacoBa E.A.
Ha3Banue TemMbl/ypoka
11 gyacoB BBenenue
1 1 XuMUs - 4aCTh €CTECTBO3HAHHSL. 1 gac
2 2 IIpenmer xumuu. Bemectsa. 1 gac
3 3 [paktudeckas padora Ne 1. [Ipuémsr oOparieHus ¢ | wac
71a00paTOpHBIM 000PYI0BAHUEM.
4 4 IIpeBpaiienust BemecTB. Posib XUMHU B KU3HU YETI0BEKA. 1 yac
5 5 Kpatkuii ouepk UCTOpHUH pa3BUTHSI XUMHH. 1 yac
6 6 CrapToBbIif KOHTpOb 3HaHUM. KonTponpHas pabora Ne 1. 1 yac
[Mepronnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
7 7 1 gac
J.N.Menneneena.
8 8 3HaKA XUMHYECKHUX DJIIEMEHTOB. 1 gac
9 9 Xumundeckre ¢popmyisl. OTHOCUTENBHAS aTOMHAS U | wac
MOJIEKYJIIpHAs. MacChl.
10 10 Ypok -ynpamieHHe. BriunciieHre OTHOCUTENbHOM | wac
MOJIEKYJIIPHON MACChl IPOCTBIX U CIIOKHBIX BEIIECTB.
11 11 | O6oOmenue Tembl "Beenenne. 1 gac
9 yacoB ATOMBI XMMHYECKHX YJIEMEHTOB.
12 1 OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB. 1 gac
W3meneHns B cocTaBe Aaep aTOMOB XUMHUYECKAX
13 2 1 gac
37eMeHTOB. M30TOMNBL.
14 3 CTtpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB. 1 gac
15 4 W3meHeHme gucia 2IeKTpOHOB Ha BHEITHEM 1 qac
JHEPreTUYECKOM YPOBHE aTOMOB XHUMHUYECKHUX IJIEMEHTOB.
B3anmMopelicTBre aTOMOB 3JIEMEHTOB-HEMETAIIOB MEK Y
16 5 . 1 gac
cO0OH.
17 6 KoBasieHTHas moyisipHas XUMUYECKasl CBS3b. 1 yac
18 7 Meraminyeckass XMUMHAYECKasl CBSI3b. 1 gac
19 8 O6o0mmenne u CI/ICTeMaT'I'/ISaHHH 3HaHUH 10 TeMe " ATOMBI 1 1ac
XUMHYECKUX AJIEMEHTOB
KonTponsnas padora Ne 2 1o Teme "ATOMBI XUMHUYECKUX
20 9 " 1 gac
2JIEMEHTOB
5 yacoB IIpocThble BelecTBa.
21 1 Hp(lCTHe BelecTBa-MeTaiIbl.. O0mwme puzndeckue 1 1ac
CBOWCTBa METAJLIOB.
[IpocTrie BemecTBa-HeMeTauTbl. GU3NYECKUEe CBOWCTBA
22 2 1 yac
HEMETAJLIOB.
23 3 KommuectBo Bemectsa. MonspHasi Macca BEIIecTBa. 1 4ac
MonsipHbIil 00beM Ta3000pa3HBIX BEIECTB.
24 4 Pemenne 3amau nmo teme "KonuuectBo Bemrectna" 1 yac
25 5 Kontponbhas pabora Ne 3 o reme "IIpocTsie BenecTsa'. 1 gac
11 gyacoB CoenuHeHusi XUMHYECKUX 3JIeMEHTOB.
26 1 CrerneHb OKUCIEHUSL. 1 gac
27 2 Baxxneiimme kiaccbl OMHAPHBIX COSIMHEHUH. 1 yac
28 3 OcHOBaHUS4L 1 gac
29 4 Kucnots. 1 gac
30 5 Conn. 1 gac
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31 6 AMOp(HBIC U KPUCTAUINISCKHE BEIISCTRA. 1 gac

32 7 YucThle BElIeCTBA U CMECH. 1 yac

33 8 MaccoBast 1 00bEMHAs 0N KOMIIOHEHTOB CMECH, B TOM | wac
YHCJIE U IO IPUMeECEH.

34 9 Pacuérsl, cBsi3anHbIC ¢ TOHATHEM "M01" (MaccoBasi, | ac
00bEMHAas).
O06001Ienne U cucTeMaTH3alys 3HAHUN 110 TeMe

3 10 "CoemuHeHUsT XUMUYECKIX JIEMEHTOB" I wac

I

36 11 Konrtponbshas padora Ne 4 o Teme "CoenuHeHust | ac

XUMHYECKUX JIEMEHTOB'".
8 uacoB H3MeHeHHs, NPOUCXOASIIIINE € BellleCTBaMHM.

37 1 @DU3HYECKUE SBICHUS B XUMUU. XUMUYECKHE PEAKIIHH. 1 yac

38 2 | Xumunueckue peaknuu. [Ipu3Haku XUMHUECKUX PEaKIIHH. 1 gac

39 3 XUMUYecKre ypaBHEHHs. 3aKOH COXPaHEHHUS MacChl | wac
BEIIECTB.

40 4 Pacuérpl mo XMMHUYECKUM ypaBHEHUSIM. 1 yac

a1 5 Turnbl XUMUYECKUX peakiuil. Peakiiuu coeiuHeHus 1 | wac
Pa3IOKEHHUS.

42 6 Turbl XUMHUYECKUX peakinii. Peakiuu 3amenieHus u | qac
oOMeHa.

43 7 THIbI XUMUYECKUX PEAKLUH HAa IPUMEPE CBOMCTB BOJIBI. 1 gac

44 8 KontponbHas padbora Ne 5 mo Tmee "M3meHenwus, 1 vac
MIPOMCXOJSIINE C BEMIECTBAMH.

4 gaca Xumnuyeckuii npaktukym. Ilpocreiimne onepanuu ¢
BellleCTBAMHU.

45 1 [Ipaktuueckas padora 2. HabmioaeHus 32 H3MEHEHHSIMH,
MPOUCXOJIAIIUMHU C TOPANIEH CBeUer, U UX OMUCAHUE.

46 2 [IpakTudeckas padbora Ne 3. AHanM3 MOYBHI U BOJIBL. 1 gac

47 3 IIpakrrueckas padora Ne 4. [Tpu3HaKH XUMHUYIECKIX 1 vac
peakiui.

48 4 IIpakrrueckas padora Ne 5. [IpuroroBieHme pacTBopa 1 vac
caxapa W onpeJieneHrne MacCOBOM JIONH caxapa B pacTBOPE.

12 qacos PactBopenne. PacTBopbl. Peakiiuu HOHHOTO 00MeHA 1
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE PEaAKIMHU.

49 1 PactBOpenme kak Ppu3NKO-XUMHUIECKHH TIporiecc. THIThI 1 qac
pacTBOpPOB.

50 2 OnexTponutuieckas aucconuanys. OCHOBHBIE TTOIOXKEHUS 1 4ac
TEOPHH JEKTPOIUTHIECCKOHN TUCCOITHUAITIH.

51 3 ONEKTPONNTHYECKAs] TUCCOLHALIHSL. 1 gac

52 4 WonHbIE ypaBHEHUS PEAKIIMHN. lgac

53 5 Kucnorsl, ux knaccudukanus 1 CBOWCTBA. 1 gac

54 6 OcHoBaHu4, UX KJIaccu(UKAIMsI U CBOMCTBA. 1 gac

55 7 Oxcuipl, NX K1accu(uKays U CBOMCTBA. 1 gac

56 8 Conm, uX CBOMCTBA. 1 vac

57 9 I'enernveckas cBA3b MEXIY KTacCaMU HEOPTAaHUYECKUX 1 4ac
COETUHEHUN.
O0600menne n cucTeMaTH3alys 3HaHUH 110 TeMe 1

58 10 "p " yac

acTBopenue. PacTBopsr'.

59 11 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLINU. 1 yac

60 12 Kontponbhas padora NeS. o Teme "PacTBopsbl. 1 yac
PactBopenne"

4 gaca XuMHYecKHii MPakTHKYM 1o TeMe "CBolicTBa
3JIEKTPOJINTOB''.
61 1 [Ipaktuyeckas pabota 6. "MoHHBIE peakuuu.
62 2 [Ipaktuyeckas pabota 7. Y cia0BUs IPOTEKAHUS 1 yac
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3XMMHYECKUX PEaKLMi MKy PaCTBOPAMH JICKTPOJIUTOB.
63 3 [IpakTudeckas padora 8. CBoOiCTBa KHCIIOT, OCHOBaHUH, 1 gac
OKCHUJIOB U COJIEH.
[Ipaktuyeckas padorta 9. Pemenune skcrepuMeHTaIbHBIX
64 4 1 yac
3ajad.
4 qaca O0001menne 1 cucTeMaTU3anus 3HaHUM 3a Kypce 8
KJiacca.
O06001mIeHme U cucTeMaTH3alMs 3HAaHUH 32 KypC XUMUH 8
65 1 1 gac
KJacca.
66 2 | Urorosas kouTposbHas pabora Ne6 1 yac
67 3 Pesepn 1 yac
68 4 | Peseps. 1 yac
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9 kiacc
Kiacc: 9ABBI'K
IIpenmer: Xumus
Yyuurens: Abammacora E.A. Jlynaea 1.1.
Yacos
| HasBanue Tembl/ypoka
5 gacoB IToBTOpeHue u 06001IeHUE cBeAeHMIT MO Kypcey 8 kiacca. XuMHUYeCKHe peaku..
1 1 Knaccudukanms XuMHIecKuX COeTMHEHUI 1 NX HOMEHKIIATypa. lu
2 2 Knaccudurkanus XuMHIecKUX peakiyi 1o pa3InuyHbBIM OCHOBAHHSIM. 1y
3 3 Knaccudukanms XuMHYeCKUX peakiui 1Mo pasiuuyHBIM OCHOBAHHSIM. 1y
4 4 Kontpomnbnas padora Ne 1. [IpeaBapurenbHblii cpe3 3HAHUH. 14
5 5 IlonsTHE 0 ckopocTH XxuMHYeckoil peakumu. Katanus. lu
10 yacoB XHMHYeCKHe peaKlii B PacTBOpax.
6 1 DNIEKTPOIUTUYECKAs TUCCOIUAITMSL. 14
7 2 OCHOBHBIE TIOJIOXKEHUS] TEOPUH DJIEKTPOIUTUIECKOM TUCCOIUAIINY. 14
8 3 XUMHUUECKHE CBOMCTBA KUCIOT KaK 3JIEKTPOIHUTOB. lu
9 4 XUMHUYECKHE CBOMCTBA KHCIIOT KaK DJIEKTPOJIUTOB. 14
10 5 XUMHUUECKHE CBOICTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB. 1y
11 6 XUMHUYECKHE CBOMCTBA COJNIEH KaK dJIEKTPOJIUTOB. 14
12 7 ITonatue o ruaponuse coneu. 14
13 8 'l:[paKaneCKaﬂ pabora Ne 1. Pemenue sKcriepuMeHTaNbHBIX 32/1a4 TI0 TEME 14
DNIEKTPOIUTUYECKAS TUCCOITHAITHS".
14 9 O006menne I/I"CI/ICTeMaTI/ISaIlI/IH 3HaHHH 10 TeMe "XMMUYECKHe Peakivy B pacTBOpax 14
JIEKTPOIUTOB".
15 10 KonTtponsnas pabora Ne 2 o Teme "XuMHYECKHE PEAKIUH B pacTBOpPax JIEKTPOIUTOB" lyu
25 yacoB HeMeTa/uIbl M X COCIMHEHMHSI.
16 1 OO1mast XapaKTepuCTHKa HEMETAJUIOB. lyu
17 2 OO1mast XxapaKTepuCTHKa 3JIEMEHTOB 7 A rpymnnbl - FaJIOr€HOB. lyu
18 3 CoenMHEHUs! TaJIOTEHOB. lyu
19 4 [pakTnueckas padora Ne 2. I3yuenne cBOHCTB COISTHOM KUCIIOTBL lyu
20 5 OOmmast XxapaKTepuCTHKa 3JIEMEHTOB 6 A rpymnnsl - XxaiubkoreHos. Cepa. lg
21 6 CepoBOROPOABI U CYIb(QUABL lg
22 7 KucnoposnHble coeIMHEHHUS CEpBI. lg
23 8 IpakTnueckas padora Ne 3. M3ydyeHne cBOICTB CepHON KHCIIOTHI. lg
24 9 OOmas XxapaKTepuCTHKa XUMHYECKUX AJIEMEHTOB 5 A rpynnsl. A3oT. lg
25 10 Awmmuak. Conyu aMMOHHS. lg
26 11 [pakTuueckas pabora Ne 4. [lonydeHne aMMuaka U H3y9eHUE €ro CBOKCTB. lq
27 12 KucnoponHsie coegvHEHUs a30Ta. lg
28 13 KucnoponHslie coegvHEHUs a30Ta. lg
29 14 Docop u ero coenuHEHUsL. lg
30 15 OO1mast XxapaKTepuCTHKA 3JIEMEHTOB 4 A rpynnsl. YTIepos. lg
31 16 KucnoponHsle coegHEHUs yriuepoa. lg
32 17 [Ipaktiueckas padbora Ne 5. [lomydeHue yriiekuciaoro rasa v 3y4eHHe ero CBOMCTB. lg
33 18 Kucnopoxacozaepxkamue opraHideckie COSANHEHMUsL. lg
34 19 Kucnoponconepxaime opraHn4eckie COeAMHEHHS. lg
35 20 KpemHuii u ero coennHeHus!. lua
36 21 CunmkaTHasi TPOMBIIIUIEHHOCTb. lg
37 22 ITony4eHne HEMETAIIOB. lg
38 23 IlonydyeHne BaKHENIINX XUMAYECKUX COEIMHEHUN HEMETAJUIOB. lua
39 24 O0061m1enne o Teme "HemeTamibsl 1 uxX coequHeHus " . lua
40 25 Konrponsnas pabora Ne 3 o teme "Hemeraisl v MX coenHEeHUS" lu
17 4vacoB MeTanabl 4 X COeTUHEHUS.
a1 1 OOmmas XxapakTepuCTHKA METAILIOB. [
42 2 XUMHUYECKUE CBOMCTBA METAJLIIOB. lu
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43 3 OO1mas XapaKTepuCTHKa METAJUIOB | A TpyIbIL. 19
44 4 OO1mast XapaKTepuCTHKa METAJUIOB | A TpyImb l1q
45 5 OO1mas XapaKTepuCTHKa METAJUIOB 2 A TPYIIIBI 19
46 6 OO1mast XapaKTepUCTHKa METAJUIOB 2 A TPYIIIBI 1y
47 7 JKecTkoCTh BOMIBI U CIIOCOOBI €€ YCTPaHEHUS. 14
48 8 IpakTryeckas padora No 6. "XKecTKOCTh BOIBI U CITOCOOKI €€ yCTpaHeHUs'". 14
49 9 AJIOMUHUH U €r0 COeTUHEHUSL. 14
50 10 Keneso u ero coennHeHUsL. 1y
51 11 2Keneso u ero coenuHeHus. 14
52 12 IIpakTryeckas padora Ne 7. "PereHue sSKCriepuMEHTAIBHBIX 33714 1o TeMe "Mertaser”. 14
53 13 Koppo3sust MeTayuioB u CiocoObI 3aIIUTHI OT HEE. 14
54 14 Merannsl B Ipupoie. 14
55 15 TToHsATHE O METAJLTypTHH. lu
56 16 O0600m1eHre 3HaHM 110 TeMe "MeTtasuibr” 14
57 17 Kontpomnbnas padora Ne 4 o teme "Metamib" 14
2 yaca XuMus H OKpY:Kalouas cpena.
58 1 XUMHWYECKUH COCTaB TIIAHETHI 3eMJIsL. 14
59 2 OxpaHa OKpYXaroIei cpelibl 0T XUMUYECKOTO 3arpsI3HCHUS. 14
9 wacos O0o001meHne 3HAHNI 10 XMMHUH 32 KYPC OCHOBHOIT IIK0JIbI. [Toaroroeka k
OCHOBHOMY rocy1apcTBeHHOMY 3Kk3ameny (OI'9)
60 1 Bemectna. 1y
61 2 XUMHUYECKUE PEAKIIUH. J
62 3 OCHOBBI HEOPraHMYECKOH XHUMUH. 1y
63 4 OCHOBBI HEOPraHMYECKOH XHUMHUH. 1y
64 5 IToBTOpenwue u 0000IIeHNE 0 TeMe. [1oAT0TOBKa K KOHTPOJIBHOI padore. 14
65 6 Kontponsnas pabora Ne 5. MitoroBast KoHTponbHAs paboTa 3a Kypc OCHOBHOM IIKOJIBL. lyu
66 7 AHanu3 KOHTPOIBHOM paboThI. 1y
67 8 Peseps lyu
68 9 Pe3seps. lyu
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YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. IN'abpuensy, U. I'. Octpoymos, C.A. Cnankos).

2. Meroaunueckoe mocobue. 8 wmacc (aBtoper O. C. T'abpumensn, W.I'. Octpoymon, C.A.
CnanxoB).

3.IIporpamma Kypca XxuMuu it 8—9 kiaccoB 001eo0pa3oBaTenbHbIX yupexaeauid (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cragkos).

4. Pabouas tetpanms. 8 kinace (aBroper O. C. 'abpuensn, C.A. Cnagakos).

5. Terpanp mi1st 1TaGOPaTOPHBIX OTBITOB M MPAKTHYECKUX padoT. § kiacc (aBTopsl O. C.
I'aOpuensu, 1.B. AkcéHoBa).

6. XruMus B TeCTax, 3a7a4ax u ynpaxHeHusax. 8 kiacc (aBtopsl O.C. ['abpuensH,

N.B. Tpury6uak).

7. DnexTpoHHas popMa yueOHUKa.

YMK «Xumus. 9 kiaace»
1. Xumust. 9 xinacce. Yuebnuk (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. Cnankos).
2. Meronnueckoe mocobme. 9 xmacc (aBroper O. C. TabpumensH, WU.I. Octpoymon, C.A.
Crnankos).
3. [Iporpamma kypca xumuu it 8—9 kinaccoB oO1ieo0Opa3oBaTenbHbIX yupexaeHuit (aBtopsl O.
C. l'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Ttetpanp. 9 xknacc (aBtopsl O. C. 'abpuensin, C.A. Cnankos).
5. Terpaap st 1ab0OpaTOPHBIX OTIBITOB U MTPaKTUYECKUX padoT. 9 kmace (aBropsl O. C.
INabpuensu, N.B. AkcéHona).
6. Xumus B TecTax, 3aaadax u ynpaxHeHusx. 9 kmacc (aBropsl O.C. [Nabpuernsiy,
N.B. Tpury6uak).
7. DnexTpoHHas popma yueOHUKA.
HNudopmanmnonnbie cpeacraa
HuTepHeT-pecypcbl HA PYCCKOM sI3bIKE
1. http://www.alhimik.ru. IIpeacraBieHsl cleAyrOIIHe PYOPHUKU: COBETHI A0UTYPUCHTY, YUUTEITIO
XAMUH, CIIPABOYHUK (OYCHBb OOJIbIIAs MOJ00pKA TAOJHIl M CIIPABOYHBIX MAaTEpPHAJIOB), BecEast
XHUMHUsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKamepa (MHOTO HHTEPECHBIX HCTOPHUCSCKUX CBEICHHN).
2. http://lwww.hij.ru. XXypaan «XuMus ¥ KH3HB»IIOHATHO M 3aHHMAaTEIBHO PacCKas3bIBacT 000
BCEM MHTEPECHOM, YTO MTPOMCXOJUT B HAYKE U MHPE, B KOTOPOM MbI )KHUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbIN KypHal «XHMHKH H XUMHSI», B
KOTOPOM TMPEJICTABJICHBI OMBITHI 10 XUMHHM M 3aHUMAaTelbHas WH(OpMAIs, MO3BOJISIONINE
yBJICUb YUECHHKOB 3KCIICPUMEHTAIBLHOMN YaCThIO MPEAMETA.
4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa Mo XUuMHH.
5. http://www.prosv.ru/. Tlocobust ajist ydamuxcsi, B TOM YHCJ€ IS TOATOTOBKH K UTOTOBOM
arrecraiun  (OI'D u EI'D), Mmeroauwveckue mMOCOOMS IS y4YHTENEH, HAy4HO-TIOMyJspHAas
JUTEpaTypa M0 XUMHHU.
6. http://1september.ru/. XXypuan npenHasHadeH He TOJIBKO st yuutesaeid. B Hém npencraBieHo
0O0JBIIIOE KOJIMYECTBO pabOT YICHHKOB, B TOM YHCIIE UCCIICA0BATEILCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOBHBIA TOPTA CO CChIIKAMH
Ha 00pa3oBaTeIbHbIE CAUTHI M0 XUMHH.
8. www.periodictable.ru. COopHuk cTareii 0 XHMHYECKHX O3JIEMEHTaX, HILTFOCTPUPOBAHHBIN
IKCIIEPHUMEHTOM.
HNHTepHeT-pecypc Ha aHTIMHCKOM A3bIKe
http://webelementes.com. CoaepXUT HCTOPUIO OTKPHITUSL M ONUCAHUE CBOWCTB BCEX
XAMHUYECKHX DJIEMEHTOB. BymeT mojieseH Ui ydaiuxcsi s3bIKOBBIX IIKOJ M KJIaCCOB, TaK Kak
COJIEP’KUT Ha3BAHUS 3JIEMEHTOB M BEIECTB Ha PAa3HBIX A3bIKAX.
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