MYHUIINITAJIBHOE BIO/UKETHOE OBIMEOBPA3OBATEJIBHOE YYPEXKJIEHUE
"TITAMEHCKASA CPEJHAA OBINEOBPAZOBATEJIBHAA IKOJIA"

(IIOJIHOE HA3BAHHUE OBPA30BATEJIBHOI'O YUPEXK/EHU )

IIpunoxenue k AOOIT OOO s nereii ¢ 311P
yTBepXkAeHHOM npuka3zom Ne 335 ot 28.12.2020
C M3MEHEHHUSIMH yTBEP K IEHHBIMU

mpukazom Ne 169 ot 26.08.2021

Pabouas nporpamma

NOXMMHUHN
(y4eOHbIi IpenMeT)

w1 8-9 kimaccoB, 6a30BEI YPOBEHD

(ypoBeHb: 0a30BBIH, TPOPUITBHBIN)

JIBa I'oJid

(cpoxk peanu3zaiumn)

Pabowass mporpamma cocraBieHa Ha ocHoBe ®DenepaibHOroO roCyJIapCTBEHHOTO
00pa3oBaTENFHOTO CTaHJapTa OCHOBHOTO 00IIero oOpasoBaHus, aBTOpckoil mporpammsl O. C.
I'abpuensna, C. A. Cnaakoa. Xumusis 8—9 kiaccoB, 0a30BbIl yPOBEHb.

Pa3paboTuuk nporpamMmsi:
Antunosa T.b., yuntens xumuu



[HosicHuTeAbHASA 3aNMCKA

JlanHas mporpamMma, COXpaHsisi OCHOBHOE COJiepXKaHHe OOpa3oBaHHUs, COCTaBIIEHA C
y4eTOM CHenHu(pUKH YCBOCHHUSI YUeOHOTO MaTepHala AETbMH, UCIIBITHIBAIOIINMHU TPYIHOCTH B
00y4eHUH, MPUYMHON KOTOPBIX SBJISIOTCSA PA3IMYHOIO XapakTepa 3aJep>KKU INCUXUYECKOTO
pa3BUTUSL.

PaGouas mporpamma y4yeOHOro npeamera«XuMus» A7 OCHOBHOM IIKOJIBI pa3zpaboTaHa
B cooTBeTCTBUU ¢ DenepanbHbIM roCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OOIIETo
oOpa3oBanusi. B Heil Takke y4YUTBHIBAIOTCS OCHOBHBIE HAeU U mojoxeHus I[Iporpammbl
pa3BUTHA U (POPMUPOBAHUS YHUBEPCAIBHBIX YUE€OHBIX JEUCTBUN AJIi OCHOBHOTO OOIIETro
o0OpazoBaHusl.

B cooTBeTCTBHM € 3TUMH TOKyMEHTaMU OOydaronirecs T0/DKHBI OBIaIeTh IpUEMaMu,
CBS3aHHBIMU C OIPEJECICHUEM IOHSATUI: OIPaHUYMBATH UX, ONMCHIBATh, XapaKTEpPU30BaTh U
CpaBHUBATh. Tak Kak XUMHUS — HayKa SKCIEPUMEHTaIbHAs, 00yJaroIuecs JOHKHBI OBIIAICTh
TaKUMH TIO3HABATEIbHBIMU Y4YEOHBIMH JEHCTBUSIMHU, KaK OKCIIEPUMEHT, HaOII0JeHHE,
U3MEpPEHHE, ONMCaHuEe, MOJEIIMPOBaHUE, TUIOTE3a, BBIBOJA. B mponecce u3ydeHus Kypca y
o0ydaromuxcsi MPOJIOJDKAIOT (OPMHUPOBATHCS YMEHHUS CTaBUTh BOIPOCHI, OOBSICHSATH,
KJIacCCU(UIIUPOBATh, CPAaBHUBATH, OIPEACTATh HMCTOYHUKH HH(DOpPMAIMK, MOIyYaTh U
aHAM3UPOBaTh €€, TOTOBUTh HMH(OPMAIMOHHBIA IPOAYKT, IMPE3CHTOBAaTh €r0 W BECTH
muckyccuio. CrieioBaTeNbHO, ACATEIBHOCTHRIA MOAXO/A B W3YUYEHHH XUMHU CHOCOOCTBYIOT
JOCTHKEHUIO  JIMYHOCTHBIX, IPEAMETHbIX W  METalmpeIMETHBIX  00pa3oBaTeNbHBIX
pe3yJbTaToB.

B ocHOBY yuebHOr0 mpeaMeTa mojJ0KEeHbI CIeYIOIIe HIeH:
® MaTepHaIbHOE €IWHCTBO M B3aMMOCBSI3b O0BEKTOB U SBICHHIA IPUPOIBI;
e Beayllas poOJb TEOPETUYECKUX 3HAHUU JJs OOBSICHEHHUS U MPOTHO3HPOBAHUS

XUMHUUYECKHX SIBJICHUH, OLIEHKU MX PAKTUYECKON 3HAUMMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW U KOJMYECTBEHHOHM CTOPOH XHMHYECKUX OOBEKTOB
MaTepuantbHOTO MUDPA;
® pa3BUTHE XMMHYECKON HAyKH U MPOU3BOJICTBO XMMHUYECKUX BEIECTB U MaTEpUajIOB
JUI yIOBIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH ueloBeKa M OOILIecTBa, PELIeHUs
r7100a1bHBIX MP00JIeM COBPEMEHHOCTH;
® TEeHEeTHYEeCKas CBS3b MEX]y BEIIECTBAMHU.
OTH uxen peaau3yroTcs B MPOrpaMMe XUMHM OCHOBHOM ILIKOJBI IYTEM JIOCTHKEHUS
CIEAYIOLIUX LeJIeH:
*  QopmuposaHnue y ydalmnuxcsi XMMUUYECKOW KapTUHBI MUPA, KAK OPraHUYECKOM 4acTu €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI.
*  Pazsumueno3HaBaTelIbHbIX UHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
yyaluxcs B IpoLEecce U3yYeHHs] UMM XMMHUYECKOM HaykKh U €€ BKJIaJja B COBPEMEHHBIN
HAayYHO-TEXHUUYECKUH Tmporpecc; (OopMHpOBaHHE BaKHEWIIUX JIOTMYECKUX ONepalui
MBINUIEHUS (aHaIW3, CHMHTE3, 0000IIeHne, KOHKPETU3allMs, CpPaBHEHHUE W JIp.) B IpoIliecce
MO3HAHUS CHCTEMbl BAKHEMIINX TOHATUM, 3aKOHOB M TEOPHHM O COCTaBe, CTPOEHUH U
CBOMCTBaX XMMHUYECKUX BEILECTB.
*  Bocnumanue yOe:XJIEHHOCTH B TOM, YTO MPUMEHEHUE MOTYYCHHBIX 3HAaHUM U YMEHHH 110
XUMHUHU SBJSIETCS 00BEKTUBHOM HEOOXOAMMOCTBIO [l 0e30MacHON paboThl ¢ BEIECTBAMU U
MaTepuaiaMH B ObITY M Ha TPOU3BOJICTBE.



»  Ilpoexmuposanue u peanuzayus  BBITYCKHUKAMH OCHOBHOW MIKOJNBI  JIMYHOH
00pa30BaTEeNbHONW TPAeKTOpPUU: BBHIOOpP Tpoduias oOydeHHUs B CTaplied MIKOJe WU
po(ecCHOHATTLHOTO 00Pa30BaTEIHHOTO YUPEKICHUS.

*  Osnaodenue K104 esblMU KOMNnemeHyusmMu: y4eOHO-T03HABATEIbHBIMH,
UH()OPMAIIMOHHBIMU, IICHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

[TporpamMma pa3paboTaHa B COOTBETCTBHH C YYCOHBIM ILIAHOM JJII YPOBHS OCHOBHOTO
obmero o0Opa3oBaHUsA, C YYCTOM padouell npozpammsvl nHO 60CHUMAHUI0O W HANPABJICHA HA
pPa3BUTHE ecMecm8eHHOHAYUHOU 2DAMOMHOCHU.

OO6miee uncio yuyeOHBIX 4YacoB 3a 2 roja oOyudeHus coctaBisieT 134 gaca, u3 HuX 68
yacoB B 8 kitacce u 66 1acoB B 9 kiacce.

@enepanbHbIii  TOCYapCTBEHHBIH  00pa30BaTENbHBIA  CTaHAAPT IPELyCMaTpUBACT

U3ydyeHHEe XHMMUU B OCHOBHOH WIKOJE KakK COCTaBHOM dYacTu TMpenMeTHOil oOiactu
«EcTecTBEeHHO-HAY4YHBIE IPEIAMETHI.

[Ipennaraemass mporpamma y4eOHOrO TpeAMETa XOTS W HOCHT OOLIEKYJIbTYPHBIH
XapakTep M He CTaBUT 3a/ady Npo(ecCHOHAIBHONW MOATOTOBKM OOYYaIOLIMXCS, TEM HE MEHee
HO3BOJISIET UM OIPEIETUTHCS € BBIOOPOM Mpoduist 00ydeHus B crapiiei MmKoJe.

1. Ilnanupyemble pe3yJibTAaThl 0CBOCHHS Y4eOHOr0 NpeaMeTa«XuMHus»
JIn4HOCTHBIE pe3y/IbTaThl:

1)  ocosnanmuecBO€d  STHUYECKOH  NPHHAUICKHOCTH, 3HAHUE HCTOPUM  XUMHU U

BKJIAIAPOCCUMCKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TMO3HAHHIO XHMUH, TOTOBHOCTHU

¥ CIIOCOOHOCTHYYAIINXCS K CAMOPA3BUTHIO U caMO0OOPa30BaHUIO HA OCHOBE M3YYECHHBIX (DaKTOB,

3aKOHOB W TEOpHUH XHMMHH, OCO3HAaHHOTO BBIOOpPA ¥ IMOCTPOCHUE WHAWBUIYAITBHOU

00pa30BaTeNbHON TPACKTOPUHY;

3) ¢opmuposanue UETOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPA,HEOTHEMIIEMOH YacCThIO

KOTOPOH SIBJIIETCSI XUMHUUECKasi KApTHHA MUDA;

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKH U

00I11eCTBEHHOHN NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5) oceoenue couMambHBIX HOPM, MPABWII TOBEICHHS, pojied W (OPM COIMATBHOW JKU3HU B

coLMyMe, MPHPOJIE W YACTHOM KXHU3HM Ha OCHOBE HKOJIOTWYECKOH KYIBTYphl M 0€301acHOTO

00pamieHus ¢ BeIeCTBAMU M MaTepUaIaMHu;

6) @opmuposanue KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHHHM CO CBEPCTHHUKAMU H

B3pOCIABIMM B Ipolecce  0o0pa3oBaTenbHOl,  OOIIECTBEHHO  IOJE3HOM,  y4yeOHo-

UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB JIEATEILHOCTH, CBA3aHHBIX C XUMHUEH.
MeTtanpeamMeTHble pe3yJbTaThl:

1) onpeodenenue 1eneii cOOCTBEHHOro OOY4YCHHS, IMOCTAHOBKA M (OPMyIUpOBaHHE IS CeOsl

HOBBIX 3371a4;

2) naanuposaHuenmyTeil IOCTIDKEHHUS JKEJNAEMOr0 pe3yiabTraTa oOOydeHHsS XUMHH Kak

TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coommnecenue CBOMX NEHCTBHU C ITAHUPYEMBIMH PE3YIIbTATaAMH, OCyujecmeneHie KOHTPOIIS

CBOEH JIeATENIbHOCTH B IIPOLIECCE TIOCTUIKEHUS PE3yNIbTaTa, onpedeneHuecrioco00B NeHCTBUMA MpH

BBITTOJIHEHUH JIA00OPATOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C NPABUIAMU TEXHHUKH

0e30I1acHOCTH;

4) onpedenenue NCTOYHUKOB XUMHUYECKOW HH(POPMAIMH, MOJyYEHHE M aHAIU3 e, CO3IaHue

WH(POPMAIIMOHHOTO MPOYKTA U €0 MPE3eHTAINS;



5) ucnonvzosanue OCHOBHBIX MHTEUICKTYAIbHBIX ONEpALlUii: aHaJIW3a ¥ CUHTE3a, CPABHECHHS U
cucTeMaTH3anuu, 0000IIEHUS U KOHKPETH3AIMH, 6bld6/eHie TIPUUNHHO-CIICICTBEHHBIX CBSI3eH U
nocmpoeHue JTIOTHYECKOT0 PACCyKIEHUS U YMO3aKJIIOUEHUS (MHIyKTUBHOTO, J€IYKTUBHOTO U 110
AQHAJIOTMM) HA MaTepHalle ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;
6) ymenue co3naBath, IPUMEHATh U IPEOOPA30OBHIBATh 3HAKH M CHUMBOJIBI, MOJICIH M CXEMBbI JIJIsI
peleHHs yueOHbIX U IT03HaBaTeIbHbIX 3a/1ay;
7) @opmuposanue W pazeumue SKOJIOTHYECKOTO MBINUICHHUS, YMEHHE IPHMEHSATh €ro B
[IO3HABATEJILHOM, =~ KOMMYHUKAaTHUBHOM,  COLUMAJbHOW  IpakTHKE U Npo(ecCHOHANbHOM
OpHUEHTaINH;
8) eenepuposanue unei n onpeeIeHNE CPEICTB, HEOOXOJUMBIX VIS UX peaTH3alu.
IIpenmeTrHble pe3yabTaThl:
BbINYCKHUK HAYYUTCS:
®  XapaKTepu30BaTh OCHOBHbIE METO/Ibl IO3HAHUS:HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT;
® ONUCHIBaTH CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIAESS HX
CYLIECTBEHHbIE PU3HAKHY;
® pacKpblBaThb CMBICII OCHOBHBIX XUMHUYECKHUX IOHSATHH  «@TOM», «MOJIEKYJay,
«XUMHMYECKHUH 3IEMEHT»,  «IIpOCTOE BEILIECTBOY, «CJI0)KHOEBEILIECTBOY,
«BAJICHTHOCTbY, «XMMHUYECKas peaKIis», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;
® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
® pa3IMYaTh XUMUYECKHE U (PU3UUYECKHE SBIICHUS;
® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;
e OIpeneNsITh COCTaB BELIECTB 10 UX (GopMyiiam;
® OIpEIENITh BAJIEGHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHUSIX;
®  ONIpENeNITh TUIl XMMUYECKUX PEaKLIUid;
® Ha3bIBaTh IPU3HAKU U YCIIOBHS MPOTEKAHUS XUMUYECKHX PEaKLnii;
® BBIBIATh NPU3HAKH, CBUJETENILCTBYIOIIME O MPOTEKAHMM XMMHMUYECKON peakuuu Mpu
BBITNIOJTHEHUHY XUMUYECKOIO OIIbITA;
® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCIUHECHMUIA,
® COCTaBJIATH YPAaBHEHUS XMMHYECKHX PEAKIIHIA;
e coOmonaTh npaBuiia 0e30MacHoi paboThI TP MPOBEIEHUH OIBITOB;
® [10JIb30BAaTHCS JAOOPATOPHBIM 00OPYIOBAHUEM U NTOCY/I0M;
®  BBIYHCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB;
®  BBIUUCIISATH MACCOBYIO JOJI0O XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJsie COCTUHEHNUS;
® BBHIUUCIATh KOJUYECTBO, 00OBEM WJIM MacCy BellecTBa IO KOJIUYECTBY, 00bEMy, Macce
pEareHTOB WM NPOAYKTOB PEAKIINH;
®  XapakTepu30oBaTh (PU3NUECKHE U XMMUUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOa U
BOJIOPOJA;
® [I0Jy4aTbh, COOMPATh KHCIOPO U BOJIOPOS;
® pacro3HaBaTh ONBITHBIM MyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOAOPOL;
® pacKpbIBaTh CMBICI 3aKOHA ABOraapo;
® pacKpbIBATh CMBICI MOHATUN «TEMIOBOM 3P PEKT peakiumn», «MOJSIPHBIA 00BEMY;
®  XapakTepu3oBaTh (PU3NUYECKUE U XUMUYECKHE CBONCTBABO/IbI;

® PaCKpbIBATb CMBICJI IIOHATHS «PaCTBOP»;



BBIUNCIISTH MACCOBYIO JIOJIIO pPaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCCOBOM J0JIEN PACTBOPEHHOI'O BEIECTBA;

Ha3bIBaTh COEMHEHHUS U3YyYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapakTepu3oBaTh (U3MUECKHUEe U XHMMUYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB

HEOPraHWYECKHUX BEILECTB: OKCUA0OB, KUCIOT, OCHOBAHMI, CONEH;

OIPEEIATh IPUHAIICKHOCTD BELIECTB K OIIPEACICHHOMY KJIacCy COCAUHEHUN;

COCTaBIJIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUN N3yYeHHBIX KJIacCOB;

IIPOBOJIUTH  OIBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB

HEOPraHUYECKUX BEILECTB;

pacno3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIOT M LIEIOYEH [0 U3MEHEHUIO OKPAacKu

WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIACCaAMU HEOPTaHUYECKUX COCIMHEHUI;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MenneneeBa;

OOBSACHATh  (PUBUYECKUN CMBICI aTOMHOrO (TIOPSAKOBOTO) HOMEpa XMMHYECKOTO

AJIEMEHTA, HOMEPOB IPYMIIBI ¥ ITepruoa B nepuoauyeckoit cucreme . 1. Mennaeneesa;

OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CTPOEHHUS aTOMOB, CBOWCTB JJIEMEHTOB B

npezesiax MajiblX NEPUOJOB U IJIaBHBIX MOATPYIII;

XapaKTepu30BaTh XMMHUYECKHE SJEMEHTHI (0T BOAOpOAa OO KalblMs) HA OCHOBE MX

MOJIO’KEHUs B nepuoanueckoi cucreme /1. M. MenaeneeBa u 0coOEHHOCTEHM CTPOCHUS UX

aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB NEPBBIX 20 3JE€MEHTOB HNEPUOJUYECKON CUCTEMBbI

J. 1. MeHnaeneeBa;

PacKpbIBaTh CMBICI IOHATUN: «XUMUYECKAsI CBS3bY», «3JIEKTPOOTPULIATENBHOCTHY;

XapakTepu30BaTh  3aBUCHMOCTh  (DM3MYECKHMX  CBOMCTB  BEWIECTB OT  THUIMA

KPUCTAJUIMYECKOU PEIIETKH;

OINPEAEIIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUSX;

n300pakaTb CXEMbl CTPOEHHS MOJIEKYJ BeLIecTB, OOpa30BaHHBIX pa3HBIMH BHJAMH

XUMHUYECKHX CBA3EH;

pacKpbIBaTh CMBICT MOHATHH «UOHY, KKATHOH», «AHUOH»,«QJIEKTPOJIUTHI»,
«HEIJIEKTPOIUTBI, «IJIEKTPOIUTHIECKAS] JOUCCOLUALU», KOKHCITUTEINDY, «CTENIEHb

OKHCJIEHUS»,«BOCCTAHOBUTEINbY, COKUCIEHUE, KBOCCTAHOBIICHUE;

OTIPEEIATh CTENEHb OKUCIICHHS aTOMa 3JIEMEHTA B COEIMHEHNUU;

PacKpbIBaTh CMBICI TEOPUH JIEKTPOIUTHUUECKOMN TUCCOLMUALINN;

COCTaBIIATh YPABHEHMSI DJIEKTPOIUTHUECKOMN TNCCOLMALIMN KUCIIOT, IIEJI0Y€EH, COoNeH;

OOBSICHATH CYIIHOCTb IpOIlecca 3IEKTPOIUTHUECKON JAUCCOLUUAIMM U peaKIii HOHHOTO

oOMeHa;

COCTaBJISITh IOJHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS peaKlMii 0OMEHa;

OTIpeAeNATh BO3MOXKHOCTh MMPOTEKaHMsI peakliii HOHHOTO OOMEHa;

IPUBOJIUTH PEAKLUH, IOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB;

OTIpEeEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh (PaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOH peaKini;

KJIacCU(UIUPOBATh XUMHUUECKUE PEAKIMH M0 Pa3InYHbIM IIPU3HAKAM;

XapaKkTepU30BaTh B3aMMOCBSI3b MEXJy COCTaBOM, CTPOEHHEM U CBOWCTBaMHU



HEMETAIJIOB;

® T[POBOJIUTH ONBITHI MO TOJYYEHHUIO, COOMPAHUIO U H3YYEHUIO XMMHUYECKHUX CBOWCTB
ra3000pa3HbIX BEILIECTB: YIIIEKUCIIOro ra3a, aMMHUaKa;

® pacClio3HaBaThb OIIBITHBIM HYTéM ra3006pa3HHe BEIICCTBA: erICKHCHLIfI ra3d 1 aMMHaAK,

®  XapaKTepU30BaTh B3aMMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIeCTBA MO HX (opMmyje: METaH, 3TaH, STUIECH, METaHOIL,
ATaHOJ, TJIMUEPHUH, YKCYCHasl KMCIIOTAa, aMMHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCIIOTa,
0JIEMHOBAsI KUCJIOTA, IJII0K034;

® OIEHUBATh BIMSHHUE XHMHYECKOTO 3arps3HEHUs] OKPYXKAlolled cpelbl Ha OpraHu3M
4eJI0BEKa;

® TPaMOTHO 0OpaIIaThCs C BEIIECTBAMU B ITOBCEIHEBHOMN KU3HMU;

® OmpeneNnsaTh BO3MOXKHOCTh MPOTEKAHUSI PEAKIUNA HEKOTOPBIX IpeACcCTaBUTENCH
OpraHMYECKHUX BEIIECTB C KHUCIOPOJIOM, BOJOPOJOM, METaJUIaMHU, OCHOBAaHUSIMH,
raJloreHaMHu.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

¢ BbBIABUTATH U IMPOBEPATL SKCICPUMCHTAJIBHO THIIOTE3bl O XHUMHYCCKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUUECKUE PEAKIIHH,
0 XapakTepe U MPOJIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIUi;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM, YCTaHABJIUBAIOT
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY JAaHHBIMU XapaKTCPHUCTUKAMHU BCIICCTBA,

® COCTaBIIATh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPAaBHEHHSI IO COKPAIIEHHBIM
HOHHBIM YPAaBHCHUM,

* [POTHO3UPOBATh CHOCOOHOCTH  BEIIECTBA MPOSBIATH  OKUCIUTENBHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C yYE€TOM CTEICHEW OKHCIICHHS SJIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

® COCTaBISITb  ypaBHEHMUS  pEaKIMi, COOTBETCTBYIOUIMX  IOCJIEI0BATEIbHOCTH
npeBpameHm‘/'I HEOPTaHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIACCOB;

¢ BbIABUTATH U MMPOBEPATH IKCIICPUMCHTAJIBHO THIIOTE3bI O PE3YyJIbTaTax BO3}1€I\/'ICTBI/I$I
pa3nuyuHbIX ()aKTOPOB HAa U3MEHEHUE CKOPOCTH XMMHUECKONPEaKIIHH;

® MUCIIOJIB30BaTh HpI/IO6p€TéHHBIe SHAHUA JIA SKOJIOTHMYCCKH I'PaMOTHOT'O IMOBEACHWA B
OKpY>Karolllen cpere;

® MUCIIOJIb30BaTh HpI/IO6p€TéHHBIe KJIIFOYCBBIC KOMIICTCHIIMU ITPH BBIITOJHCHUHN IMTPOCKTOB
U y4eOHO-HMCCIEeIOBAaTENbCKUX 3a7ad [0 W3YYEHHIO CBOMCTB, CHOCOOOB TOJY4YEHHS U
pacro3HaBaHUs BEUIECTB;

* O0OBLEKTHBHO OLICHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

* KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYYHOHW HH(POPMALNHA, HEI0OPOCOBECTHOM
peKJiame B cpeicTBaxX MaccoBOM MHGOpMAIUY;

¢ OCO3HaBaThb 3HAYCHHC TCOPCTUICCKUX 3HAaHUH 110 XUMHU JJISL npaKTqucxoﬁ
JEeSTEIbHOCTH YEJIOBEKA;

* CcO3/aBaTh MOJENU W CXEMbl JUIS pelleHHs] y4eOHBIX W TO3HABATENbHBIX 3aj1ad,
MOHMMATh HEOOXOIMMOCTh COOJIIOJIEHUSI MPEINUCaHUM, TMpeasaraéMbIX B HHCTPYKIHSIX I10
WCITOJTh30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH H JIP.



2. Conep:xaHue yueOHOro npeamMera « XuMHs»
8 ki1ace
HavanbHble NOHATHSA U 3aKOHBI XUMUM

Tena u BemectBa. CBOMCTBa BEMIECTB. JTaJOHHBIC (U3MYECKUE CBOMCTBA BEIICCTB.
Marepuansl 1 MaTepuanoBeeHue. Poilb XUMHH B )KU3HH COBPEMEHHOTO 0o0mecTBa. OTHOIICHUE
oOmrecTBa K XUMHUH: XeMorinst 1 xeMohoOwus.

Meroapl u3yuenus xumuu. HaOmronmenume. DxcriepuMeHT. MopenupoBanue. Mogjenu
MaTepHuallbHbIE U 3HAKOBBIE HJIM CHMBOJIbHBIE.

l'azpr. XKunkoctu. TBEpnpie BemecTBa. B3auMHble Nepexonbl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIeCTBA: BO3rOHKA (CyOmmmarus) u 1ecyOaumanusi, KOHISHCAIUsS U UCTIapeHue,
KPUCTAJUTU3ALIUS U TIJIaBJICHUE.

®usnyeckue saBiaeHUuA. YUCThIE BEIIECTBA U CMECH. | OMOTr€HHBIE U T€TEPOT€HHBIE CMECH.
Cmecu razoo0passble, xuakue U TBEpHAbIe. CrmocoObl pa3leneHus cMeceil: NMEeperoHka, Wiu
TUCTWUISAIMS,  OTCTauBaHue, (GUIbTpPOBaHHE, KPHUCTAUIM3AlMs  WJIA  BBbIIapUBaHHE.
Xpomarorpadus. [Ipumenenue 3Tux cnoco0oB B 1a00paTOPHOI MPaKTHUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHYECKHE D3JIEMEHTBl. ATOMBI W MoJIeKyNbl. I[IpocTele U CJHOXKHBIE BEUIECTBA.
Annotponust Ha ipuMepe Kuciaopoaa. OCHOBHBIE MOJIO0KEHUSI AaTOMHO - MOJICKYJIIPHOTO YUYECHHS.
Nonsbl. BemecTBa MOJIEKYIAPHOTrO U1 HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHUMBOJIBI) XUMHYECKUX 3JeMeHTOB. WH(opmamms, KOTOPYO HECYT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHS HAa3BaHUN HEKOTOPHIX XUMHYECKHUX DJIEMEHTOB.
[Tepuoanueckas tabnuua xumuueckux snaemeHToB J[. M. MeHneneeBa: KOPOTKONEPHOIHBIA U
JUTMHHONIEPUOAHBIN BapuaHThl. [lepross! u rpynmsl. ['1aBHas 1 moOoYHas HOATPYIIIbLI, UITU A- U
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Unaexcel u kodddunuenTsl. OTHOCUTENbHAS MOJICKYJISIpHAS
Macca. MaccoBasi oSl XMMHUECKOTO 3JIeMEHTa B coenHeHuu. MHpopManus, KOTOpyO HECyT
XUMUYECKHUE (POPMYIIBIL.

Banentnocts. CtpykTypHbIe (QOpMYyNBl. XUMHUYECKHE DSJIEMEHTHI C TOCTOSHHOW W
MePEMEHHON BaJICHTHOCTHIO. BBIBOA (opMyIibl COeMHEHMS MO BajieHTHOCTH. OmpeneneHue
BAJICHTHOCTH XHWMHUYECKOTo 7djieMeHTa 1o ¢opmyne BemecTBa. CoCTaBleHHE Ha3BaHUU
COCIMHEHUH, COCTOAIIMX W3 JABYX XHMHUYECKHUX OJJIEMEHTOB, IO BAJICHTHOCTHU. 3aKOH
MOCTOSITHCTBACOCTABABEILIECTB.

Xumuueckue peakuuu. PeareHTl W NpOAYKTHl peakiuu. [Ipu3HakM XUMHUYECKHX
peakuuii. YcioBus UX MPOTEKaHUs U MpeKpaueHus. Peaknuu ropeHus. DK30T€pMUYECKUE U
SHIOTEPMUUYECKHUE PEAKIIHH.

3aKOH COXpaHEHUsT MacChl BEIIECTB. XuUMHUuYeckhe ypaBHeHUsa. (CocraBieHue
XUMUYECKUX ypaBHeHUH. MHpOopMalus, KOTOPYIO HECET XUMHYECKOE YpaBHEHHE.

Knaccudukanuss XuMUUeCKUX peakluid MO COCTaBy WM YHCIIY PEareéHTOB W MPOJYKTOB.
Tunel XUMHYECKHX peakiuil. Peakuuu coenuHEHUs, Pa3IOKEeHHs, 3aMEIIeHUs U OOMeHa.
KaranuzaTops! u kaTanus.

JleMoHCTpanun
*  Konnekuus MmaTepranioB U U3IEIUN U3 HUX.
* Monenu, ucnosib3yeMble Ha ypokax (hu3HKu, OMOJIOTUH U Teorpaduu.
*  OOBEMHBIE U MAPOCTEP>KHEBBIC MOJICIIA HEKOTOPHIX XUMHUYECKUX BEIICCTB.

* Mogenu KpUCTAIINYECKUX PEIIETOK.



O N O WNRE

Cobupanue npubdopa Aj1s Moy4yeHHs ra3a U IpOBEpKa €ro Ha TePMETUYHOCTb.
Bosronka cyxoro npaa, iiofa uian HadTanuHa.

ArperatHbie COCTOSHUS BOBI.

Paznenenue qByX HECMEIINBAIOUIMXCS KUAKOCTEH C TIOMOIIBIO ICTUTEIBHON BOPOHKH.
Juctumisitop u ero padora.

YcranoBka s GuibTpoBaHus U € padora.

YcraHoBKa JUIsl BRITApUBAHUS U €€ padoTa.

Komnexmust ObITOBBIX TPUOOPOB A5t GHIIBTPOBAHHS BO3IYyXA.

Paznenenue kpacsiero BemiecTsa (omactepa ¢ ITOMOIIbI0 OyMaKHON XpoMaTorpagu.
Monenu aJutoTpONHBIX MOAUGUKALIUN YIIIepoia U CEPHI.

ITonyuyenue o30Ha.

Hoptpets U. 5. bepuenuyca u JI. . Menzeneesa.

KopoTkoneproanplii U JiIMHHONIEpUOAHBIN BapuaHThl [lepuoanueckoit cuctemsr 1. .
Menneneena

KonctpynpoBanue mapocTepKHEBBIX MOJIEICH MOJICKYJI.

Annapat Kunna.

Pa3noxxenue 6uxpomara aMMOHUS.

['openue cepbl 1 MarHUEBOMH JICHTBI.

[Toptpetsr M. B. Jlomonocosau A. JI. JlaByasbe.

OnbITHL, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

I'openne ¢docdopa, pacTBOpeHHE TPOAYKTa TOPEHUS B BOJAE U HCCIEIOBaHHE
MOJIYYEHHOTO PacTBOPA JIAKMYCOM .

B3aumoneincTsre COIIHON KUCIOTHI C IUHKOM.

[Toryuenue ruapokcuna menu(Il) u ero pasnoxxenue nNpu HarpeBaHUU.

JlabopaTropHblie ONBITHI

O3HakoMJIeHHE ¢ KoJuIeKLnel 1abopaTOpHOI MOCybI.

[TpoBepka nmpubopa [uis NOJyYEeHHUs Ta30B HA FePMETHYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

[TpuroroBiaeHNE reTEPOreHHON CMECH MOPOIIKOB CEPHI U JKEJIE3a U UX Pa3/ICICHHE.
B3anmoseiicTBre pacTBOPOB XJIOPUAOB M HOUAOB KaJlKsl C paCTBOPOMHMTpaTa cepedpa.
[Tony4yenue ruapoxcuna meau(ll) u ero B3anMoielicTBHE € CEPHOIM KUCIOTOM.
B3aumopeicTBue pacTBopa COAbl ¢ KUCIOTOM.

HpOBepKa 3daKOHa COXpaHCHUA MACChl BCHICCTB HA IPUMEPE B3aUMOJCHCTBUA IIEIOUYH U

KHCJIOTHI.

9. TlIpoBepka 3aKOHa COXpAaHEHMsS MACChl BEIECTB HAa NMPUMEPE B3aMMOIEHCTBHSA INENOYN H
conu sxenesa (11I).

10. Pasnoxkenune nepokcuaa BOIOPO/IA ¢ MOMOIIBI0 okcuaa Mapranmua (IV).

11. 3amemenue xene3oM MeaM B MEJHOM KYIIOPOCE.

IIpakTuyeckue padoTnl

1.

3HAKOMCTBO C J1abopaTopHbIM oOopyaoBaHueM. lIpaBuia TeXHUKH O€30MAaCHOCTH MpU

pabote B kabunere xumuu. HexoTopsie Buabl padoT.

2.

Habmroienus 3a ropsiieii cBedoi



3. AHanm3 no4Bsl
BaskHelilue npeacTaBuTe I HEOPraHu4ecKMX BelecTs. KoinyecTBeHHbICOTHOLICHUS B
XUMHUH

CocraB Bo3ayxa. [lonsitue 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOIHOM Ia30BOil cMecH
— Bo3ayxa. Pacu€r o0béMa KOMIIOHEHTa Ta30BOM CMeCH MO €ro OOBEeMHOW J0je U
Ha000pOT.

Kucnopon. O3zon. Ilomyuenue kucinopoma. Cobupanue M paclo3HaBaHHE KHUCIOPOJA.
XHUMHUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C METAJNIaMU, HEMETAJJIAMU U CII0KHBIMU
BewectBamu. [Ipumenenne kucnopona. Kpyrosopor kucnopona B npupoJie.

Oxkcunpl. OOpa3oBaHue Ha3zBaHUN OKkcugoB No ux (opmynam. CocraBineHue Gopmyn
OKCHJIOB 0 MX Ha3BaHWsAM. lIpeacraBurenn OKCHUIOB: BOAA U YIJIEKUCIBIM ra3, HerameéHas
U3BECTb.

Bonopon B npupone. @usnyeckue U XUMUUYECKUE CBOWMCTBA BOJIOPOJA, €r0 IMOIYYEHHE U
IIPUMEHEHHUE.

Kucnote, wux cocraB u kiaccudukamus. HWuaukatopel.  Tabmuna
pactBopumMocTU. CoJisiHas U cepHasi KMCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB u Ha3BaHus. PacTtBopumocth coneil B Boxe.llpeacraBurenu comei:
XJIOpU HaTpus, KapOoHaT Hatpus, pocdar kanbius.

[Toctostnnass ABoragpo. KosmuectBo BemectBa. Moisb. Monsipnas macca. Kparhsie
€MHMILIBI U3MEPEHUsI KOJIMYECTBA BELIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUIUMOJISIPHAS U
KUJIOMOJISIPHAs Macchl BELECTBA.

Pacu€rbl ¢ uCnonap30BaHMEM MOHSTUM «KOJIMYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHASE ABOTAIPO».

3akon ABoraapo. MomspHbelii 00BEM Tra3000pa3HbIX BemecTB. OTHOCHTENbHAs
IJIOTHOCTh OJHOTO ra3ano Jpyromy.

KpaTtHble eauHUIBI H3MEpPEHUS — MUJUIMMOJISIPHBI M KUJOMOJISIPHBIH OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérbl ¢ ucnonp30BaHHMEM MOHSTUM «KOJWYECTBO BEILECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpoO».

Pacuérbl ¢ ucnonp30BaHHMEM NOHSTUH «KOJMYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCI0 ABOTagpo».

I'mapocdepa. KpyroBopoT Bosbl B pupojie. Pu3nueckne 1 XUMHUECKUE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHMHM B BojJe. V3MeHEHHE OKpacku
WHJIUKATOPOB B MIENOYHOM cpexae. IlpeacraBurenu mienoyei: TMIPOKCUABI HATpHsl, Kalus U
KaJIBIIHSL.

PactBopurens u pactBopéHHOE BemecTBo. PactBopsl. PactBopenue. I'mapatel. MaccoBas
JI0JIs paCTBOPEHHOTO BellecTBa. Pacué€Thl, CBsI3aHHBIE C MCIOJIB30BAaHUEM IMOHATHS «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpaL UK

* OmnpeneneHue cosiep:kaHus KHUCIOPOa B BO3IyXeE.

* [lomyueHue KucaOpoOa pa3ioKEHNEM IIEpMaHraHaTa Kajus U MepoKCuaa

BOZIOpOAA.

* CoOupaHue METOJOM BBITECHEHHUSI BO3yXa U BOJIBI.

* Pacno3HaBaHUEKHUCIOPOa.



* TopeHue maruus, kenesa, yris, cepsl 1 ocdopa B KUCIOPOE.

*  Kosnekuus OKCHUAOB.

* Tlomydenue, coOupanue u pacro3HaBaHUE BOJOPOJIA.

* Topenue Bogopona.

* BsaumogeiictBue Bogoposaa ¢ okcuaom meau(ll).

* Komiekuusi MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio pazbaBiieHUs cepPOil KUCIOTHI.

*  Kosekuus cosnen.

* Tabauua pacTBOPUMOCTH OCHOBAHMM, KUCIIOT U COJIEH B BOJE.

* HekoTopsle MeTaJlIbl, HEMETAJUIBI M COEAMHEHMSI KOJIMYECTBOM BEILIECTBA B | MOJIb.

*  Mopuens MOJSIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.

JlabopaTopHbIe ONBITHI

12. TlomyrHeHHe U3BECTKOBOM BObI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonydenue BOOOpOAa B3aMMOJAEHCTBHEM LIMHKA U CONISTHON KHMCIIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. U3meHeHue OKpacku UHAMKATOPOB B IIEIOUHON cpele.
16. OsuakomiieHue ¢ mpenaparamM JOManIHEd WM IIKOJBHOW aNTeYKd — pacTBOPAMH
IIEPOKCHUa BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIATBIPHOI'O CIIAPTA.
IpakTnyeckne padoThI
4. Tlonyuenue, COOMpaHUe W PACIIO3HABAHUE KHCIOPOJIA.
5. Tlonyuenwue, coOUpanren paclo3HaBaHUEe BOJOPOJIA.
6. IIpurorosieHue pacTBOPOB COJIEH C X 3aJaHHON MAacCOBOM J0JIEN.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU I

OO6o6menre cBeneHUil 00 OKcHMIaX, WX KIACCH(UKAIMU, HA3BaHMUSIX U CBOWCTBaxX.
CnocoOsbI MoTy4eHus: OKCUIOB.

OcHoBanusl, UX KiaccuuKalus, Ha3BaHUS U CBOWCTBA. B3anMopelicTBue ¢ KUCIOTaMH,
KHCJIIOTHBIMH OKCHJaMH U coyisiMU. Pa3znokeHue HepacTBOPUMBIX OCHOBaHUM. CrocoObl
MOJTYy4YE€HUSI OCHOBAHUM.

Kucnotel, ux kmaccupukanuss m Ha3zBaHusg. OOlIMe XHMMHUYECKHE CBONCTBA KHUCIOT.
B3aumopeiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXUMUYECKUM PsJl HAMPSHKEHUM METaslioB.
BzaumopeiicTBHE KUCIIOT C OKCHAAMH METAILIIOB.

B3anmoneicTBue KHUCIOT C OCHOBAaHMSIMU — pEakLUMs HeWTpanu3auuu. B3aummoneincrsue
KHUCTIOT ¢ cosiMu. [lonmydeHre 6eCKUCIOPOIHBIXM KUCIOPOACOACPKAIIUX KUCIIOT.

Comu, wux knaccudukanus U cBoOWcTBAa. Bl3aummopeiicTBue comneil ¢ MeTaiaamu,
0COOEHHOCTH ITHX peakuuidl. B3aumoeiicTBue coseii ¢ cosiMu.

['eneTnueckue psapl MeTallla M HeMeTalla. ['eHeTuyeckass CBA3b MEKIY Kilaccamu
HEOPraHWYECKUX BEIIECTB.

JlaGopaTopHbie ONBITHI

17. B3aumoeiicTBre OKCHIA KATBIHS C BOIOM.
18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus Heiitpanuzanum.

20. IMonyuenue rugpoxcugamenu(ll) u ero B3auMoeHCTBUE ¢ KUCIOTOM.



21. Paznoxenne ruapokcuna meau(ll) mpu Harpesanuu.
22. B3aumoielicTBIE KHCIIOT ¢ METa/LIaMu.

23. B3auMOoJeHCTBHE KUCIIOT C COJISIMH.

24. O3nakoMIIEHHE ¢ KOJUIEKIIUEN COJIEA.

25. B3aumopeiicteue cynbgara meau(Il) ¢ xenesom.
26. B3auMoeliCTBHE CONIEH ¢ CONISIMH.

27 . TeHeTnuecKas CBsI3b Ha IPUMEPE COSAUHEHUM MEH.
IpakTnyeckune padoThl

7. Pemenue >KCIIEPUMEHTAIBHBIX 3a/1a4.

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JIEMEHTOB
. . MeHaesieeBau CTpoeHHEe aTOMa

EcTecTBeHHbIE CEMENCTBA XMMUUECKHX AJIEMEHTOB: ILIEJI0YHbIEN LIEJI0YHO3EMEIIbHBIE
METaJUIbl, TaJIOTeHbI, HHEpTHBIE (Os1IaropoaHbie) Ta3el. AMGOTEpHOCTh. AM(POTEPHBIE OKCUIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpeitue JI. W. MengeneeBsim [lepuogmdeckoro 3akoHa W CO3JaHUE UM
[lepuonnueckoi cUCTEMbl XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpOoeHHH aToMOB. JloKa3aTenbCTBa CIOXHOCTU cTpoeHus aromoB. OmbiTel Pesepdopaa.
[InaneTapHast MOJIeb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX siep: NPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs AaTOMHas Macca.
B3anMOCBsI3b NOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASL aTOMHAsl Maccay.

Muxkpomup. OnexTpoHbl. CTpoeHHE 53JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX
aneMeHToB NeNe 1-20. TIoHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuid cmbica cumBovkd [lepuoanueckoit cuctembl. CoBpeMeHHas
dopmymnupoBka Ileproanueckoro 3akoHa. M3MeHEHHs CBOWCTB 3JEMEHTOB B IMepHOJax M
rpymnmnax, Kak QyHKIHs CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTUKA JJIEMEHTa-METaUIa W DJIEMEHTa-HEMEeTallla 10 HMX IIOJOKEHUI0 B
[Tepuoanueckoil cucreme xumuyeckux 3emeHToB 1. 1. Meneneena.

JleMoOHCTpaL U
* Pa3znuunblie hopMbl TAOIHIL EPUOTUIECKOI CUCTEMBI.
* Mouenuposanue nocrpoenus Ilepuonnueckon cucrems! 1. . Menneneesa.
* Mogenn aTOMOB XMMHUYECKUX JIEMEHTOB.
* Mopenu aTOMOB 371€eMeHTOB 1—3-ro nepuoioB
JlabopaTopHble ONBITHI.
28. Tlonyuenue aMmpOTEPHOrO TUIPOKCHIA U UCCIIEIOBAHUE €10 CBOKCTB.

XuMnueckas cBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

Honnast xumuueckast cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METaVIOB M HEMETAaJLIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBS3M JUIs OMHApHBIX coeAMHEHUH. VloHHBIE KpHCTalIMYecKue
pPEemETKN U (PU3NUECKUE CBOMCTBA BELECTB C 3TUM TUIIOM peméTok. [lonarue o GpopmynpHOM
€JIMHULIE BEIECTBA.

KoBasneHTHass XxuMH4ecKass CBA3b. OJIEKTPOHHBIE M CTPYKTYpPHbIE  (OPMYIIBI.
KoBanentHas HenomsipHast cBsi3b. CxeMbl 00pa3oBaHMs KOBAJIEGHTHOM CBSI3U JJIi OMHApHBIX



coequHeHU. MoJleKyJIIpHbIe M aTOMHBIC KPUCTAJNIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULIATENBHOCTh. P anexkTpooTpuuarenbHOCTH. KoBasleHTHas nossipHast
xuMu4eckass cBa3b. Jumonb. CxeMbl 00pa3oBaHUS KOBAJCHTHOM MOJSPHON CBSI3H  JUIA
OMHApHBIX cOeIMHEHUN. MOJeKyIspHblE U aTOMHbBIE KPUCTAJUIMUECKHUE PEIIETKH, CBOMCTBA
BELIECTB C TUM THUIIOM PELIETOK.

Meranmnnueckass XMMHYECKash CBA3b W METAUNIMYECKas KPUCTAIMYECKAs PpEIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€ToK. EnnHas npuposa XUMUYECKUX CBSI3EH.

Crenenb oxucnenus. CpaBHEHHME CTENIEHH OKHMCIEHUS U BajleHTHOCTU. [IpaBuna pacyéra
CTETIeHEH OKUCIIEHUS 10 (PopMysiaM XUMHUYECKUX COCTMHEHUN.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OpeneneHue CTENeHEH OKUCIEHMS JUIs
AIIEMEHTOB, O00pa3yloIIUX BeUIeCTBA pa3HbIX KijaccoB. PeakummuoHHoro oOMeHa u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakUMHU. OKHUCIUTENIb U BOCCTAHOBUTEND, OKUCIECHHUE U
BoccTaHOBJIcHHE. (COCTaBIIEHHE  YPAaBHEHMH  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIAN
METO/I0M 3JIEKTPOHHOT0 OalaHca.

JdeMoHcTpamun
* Bugeo ¢pparmeHTsl U ciaiiael «MloHHAS XUMUYECKask CBSI3b ».
*  Kosureknus BemecTB ¢ MOHHOW XUMUYECKOU CBA3BIO.
* Mogenu MOHHBIX KPUCTALIMYECKHUX PEIIETOK.
* BuneodpparmenTs! u cnaiijpl «KoBaleHTHaIXUMHUYECKasl CBA3bY.
* Kourekius BemecTB MOJIEKYJIIPHOTO M @aTOMHOT'O CTPOEHUS.
*  Mogenu MOJIEKYIAPHBIX ¥ aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmenTsl u cnaiasl «MeTtanaudyeckas XMUMUYECKas CBS3bY.
*  Komnekuus «MeTtauisl U CIUIaBbI».
* BsauMojeiicTBUE IUHKA C CEPOii, CONSIHOW KUCIOTOH, XsopuaoM meau (11).
* T'openue maruus.
* B3saumoneilicTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.
JlabopaTropHblie ONBITHI

29. W3roToBieHne MOJENH, WLTIOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKON CBA3H

9 kaacc
IHoBTOpEeHMe U 00001IeHHe CBeIeHUIT IO Kypcy 8 kiacca

bunapubie  coenumHenus. Oxcunabl — cosieoOpasylolue U HecojeoOpasyrolue.
I'mapokcuabl: ocHOBaHMs, aMpOTepHbIe, KUCIOThI. CpeiHue, KUCIble, OCHOBHBIE COJIH.

OO6o00mmeHrne cBeAeHUH O XHMHUYECKUX peakuusax. Kiaccupukanus XUMHUECKHUX
peakIuii Mo pa3jIMYHBIM OCHOBAHHSIM: COCTaBY W YHUCIy PEarupyromux U 00pa3yrommxcs
BEIIECTB, TEIUIOBOMY 3(h(eKTy, HampaBICHUIO, N3MEHEHUIO CTETIEHEH OKUCIICHHS JJIEMEHTOB,
00pa3yIoNINX pearupyromre BemecTsa, (haze, HCIoIb30BaHIIO KaTaln3aTopa.

[loHATHE O CKOPOCTH XHMHYECKOM peakuuu. PakTopbl, BIHUSIOIIKE HAa CKOPOCTh
XUMHUYECKHX PEaKIMid: MpHpOoJa pearupyrolx BELIeCTB, WX KOHIIEHTpAIUs, TeMIepaTypa,
IUIOINAAb CONPUKOCHOBEHHUS, HaJTMUne KaTtaiau3artopa. Karamus.

JleMoHCTpanun
* (O3HaKOMJIEHHUE C KOJUIEKIIMSIMA METAJUIOB U HEMETAJIJIOB.

* (O3HakoMJIEHHE C KOJIUICKIIMAMHU OKCUJO0B, KUCJIOT U COJICH.



* 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOHN peakiuy OT MPUPOIBI PEarupyIOIINUX BEIIESCTB.
* 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOW peakIud OT KOHIICHTPAIMH PEearupyronnx
BEIIECTB.
* 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN PEaKIMU OT IIOIIA TN
COTMPUKOCHOBEHHS PEarupyrOIINX BEIIECTB ((«KUTISIIIHHA CIIO).
* 3aBHUCUMOCTH CKOPOCTH XMUMHUYECKON PEAKIIUU OT TEMIIEPATYPhl PEarupyIOIIuX BEIIECTB.
JlaGopaTopHbIe ONBITHI
B3auMopeiicTBue aMMuaka 1 XJI0pOBOAOPO/IA.
Peakuus nertpanuzanuu.
Hab6nronenue TernoBoro 3 dexra peakiny HeUTpaTu3aiuH.
B3auMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM meau (I1).

PaznoxxeHne nepokcuia BOAOPoOia ¢ OMOIIBIO KaTajlas3bl KapTodens

ok ownhRE

3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM peakUuuu OT MPUPOJbl PEarnpyrolluX BELIECTB Ha
pUMepe B3aMOJCHCTBHS paCTBOPOB THOCYNIb(aTa HATPUs U XJopuaa oapus, Tuocynbdara
HanI/Iﬂ u COJI)IHOﬁ KHCJIOTHI.

7. 3aBUCHMOCTb CKOPOCTM XUMHYECKOM peakuuM OT MNPUPOAbI METAUIOB MpPU  HX
B3aMMOJICUCTBHH C COJITHOM KMCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMK OT IPUPOLI KUCIIOT IIPU B3aUMOJIEHCTBUI
HX C JKEJIC30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHIEHTPALIMH.

11. 3aBucuUMOCTH CKOPOCTM XUMHYECKOM pEakUMd OT IUIOMAAM CONPHKOCHOBEHHUS
pearupyromux BemecTs.

12.  3aBMCHMMOCTH CKOPOCTH XMMUYECKON PEaKIMK OT KAaTalu3aTopa.

XHuMHYeCcKHe peaKllii B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTue 00 3JIEKTPOTUTHYECKON IUCCOLMALMM. OIJEKTPOJUTHI U HEIIEKTPOIMTHI.
MexaHn3M JaHcCOLMAalMM  3JEKTPOJIMTOB € pa3iIMYHBIM  XapakTepoM cBs3u. (CreneHp
AIIEKTPOIUTUYECKOM nucconanui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUHU DIEKTPOJMTHUECKONW mucconuanuu. Kraccudukanms
MOHOB M MX CBOWCTBa. KHCIOTBI, OCHOBaHMS U COJM Kak 3MEKTpoiuThl. VX kiaccuduxanus u
JUCCOLIMAIIHS.

OO0mue XUMHUYECKHME CBOMCTBA KHUCJIOT: M3MEHEHHE OKpackd HHIUKaTOPOB,
B3aMMOJICIICTBHE C METajUlaMH, OKCHJIAaMU M THJIPOKCHJIAMU METaUIOB M  COJIIMHU.
MounekynsipHble 1 HOHHbIE (TTOJIHBIE U COKPAILIEHHBIE) YPABHEHUS PEAKIIUA.

XHUMHUYECKUN CMBICI COKPALEHHBIX YpPaBHEHWH. YCIOBUSA MNPOTEKAHMS pPEaKUUh MExXIy
JIEKTPOJINTAMU /10 KOHIIA. Psi]1 akTUBHOCTH METAJIJIOB.

OO0mue XUMHYECKHE CBOWCTBA IIEJIIOUEH: B3aWMOJICHCTBHE C KHUCIOTaMH, OKCHIAMH
HEeMETalyIoB, coisiMu. OOmme XHMMHUYEeCKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJICICTBHE C KUCIOTaMH, pPa3iioKeHNE IPU HarpPEBaHUU.

OO0mme XUMUYECKHE CBOWCTBA CPEAHUX COJICH: B3aWMMOJIEHCTBHE C KHCJIOTaMHU,
nies1049amMu, COJSIMUA U MeTajulaMu. B3anmoielicTBUe KUCIIBIX COJIEH CO IIEeT0YaMH.

[Muaponus, kak 0OMEHHOE B3aMMOJIEHCTBHE COJICH ¢ BOJOW. ['MaAponm3 coam CHIBHOTO
OCHOBaHHUS U Cyaboi KHUCIOTH. ['maponus comu ciaboro OCHOBAaHUS U CHJIBHOM KHCIJIOTHI.



[IIxana pH.
CBolicTBa KUCIIOT, OCHOBaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIIEKTPOIUTHUECKOU

JVICCOIMALINU M OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
JlemMoHCTpanmu.

* lcnpiTaHue BeIIeCTB U UX PACTBOPOB HA AJIEKTPOMPOBOIHOCTb.

*  3aBUCHMOCTH 3JIEKTPOIPOBOHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALUH.

* JIBMKEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

* OmpeneneHue xapakrepa cpeiibl B pacTBOpax CoJjiei.
JlaGopaTopHble ONBITHI.
13. Mucconnanus cnabbIX 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. smenenue okpacku HHIMKATOPOB B KUCIIOTHOM CPEJIE.
15.  Peaknus HeliTpanusanuu pacTBoOpa MEIOYM Pa3IHnYHBIMU KUCIOTAMH.
16. Tlomyuenue rugpoxcuna memu (11).1 ero B3auMogeHCTBHE C Pa3IMYHBIMU KHCIOTAMH.
17. Bzaumopeiictere cuiabHBIX KMCIOT ¢ okcuaoMm meau (11).
18-20. B3zanmopeicTBUE KUCIOT C METAJIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.
22. TlonyueHue CTyHs KDEMHHEBOM KMCIOTBI.
23. KauecTBeHHas peakiys Ha XJIOPUJL — U CYJIb(paT-uOHBI
24. 3sMeHeHne OKpacKy MHAMKATOPOB B LIEIOYHON Cpefe.
25. B3auMoIeliCTBHE MIEN0UEH ¢ YIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.
27. Tonyuenue ruapoxcuna meau (11) u ero pasnoxenue.
28. BzanmoelicTBue KapObOHATOB ¢ KMCIOTAMH.
29. Tlonyuenne ruapokcua xenesa(lll).
30. BzaumoseiicTre xkene3a ¢ pactBopom cyibgara meau (1)
IIpakT4yeckue padoThI
1. CsoiicTBa KHCIOT, OCHOBaHWM, OKCHUIOB H COJE€d B CBETE€ TEOPHH
AIIEKTPOIUTUYECKOM TUCCOIMALIUU M OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIii

HemeTtaJuibl U UX COeTHHEHUS

CtpoeHue aTOMOB HEMETAUIOB M HMX ToyioxkeHue B [lepumonuueckoit cucreme. Psif
AIIEKTPOOTPHUIIATENLHOCTH. KpucTalumdyeckne peméTkn HEMETAaUIOB — TIPOCTHIX BEIIECTB.
Annorponus u e€ npuunHel. @uU3nueckue cBoiicTBa HemeTamioB. O0Ie XUMHYECKHE CBOICTBA
HEMETAJJIOB: OKUCIIUTENbHbIE U BOCCTAHOBUTENIbHBIE.

["ajoreHsl, cTpoeHHe UX aTOMOB M MoOJIeKysl. DHU3MUECKHe M XUMHUYECKHE CBOICTBA
rajloreHOB. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB I'aJIOT€HOB B 3aBUCHMOCTH OT UX IMOJIOKEHHS
B Ilepnoanueckoii cucreme. Haxox/ieHre rajJoreHoB B MPUPOJE M UX MOJTyYeHHE. 3HAUeHUE U
PUMEHEHHE TaJOTCHOB.

['aoreHOBOOPOJBI M COOTBETCTBYIONIME WM KHCJIOTHI: ITUIAaBUKOBAs, COJISTHAs,
OpoMoBOIOpOTHAS, MOMOBOJOpOAHAsA. ['amoreHuapl. KadecTBeHHbIE peakiM Ha TaJOTCHU-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKask POJlb.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. Cepa B mpupojie U €€ MOIydeHHe.
AnnorponHbsle MOAM(UKALMU cepbl U HMX CBOMCTBA. XHMMHUYECKHE CBOWCTBa cepbl U €€
pUMEHEHHE.



CepoBo10pOJI: CTPOEHUE MOJIEKYJIBI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA, OJIY4YEHUE U
3Hayenue. CepoBogopoanas kuciota. Cynshuasl 1 ux 3HadyeHue. JIIoMuHO(pOpHI.

Oxcup cepsl (1V), cepaucrast kucnota, cynbputsl. KadyecTBenHast peakuus Ha CyabQuT-
WOH.

Oxcun cepwul (VI), cepras kucnora, cynbdarel. Kpucrammoruaparel. KauecTBeHHas
peakuus Ha cysb(haT-uoH.

CepHast KHUCIIOTa — CHIJIBHBIA 3JIeKTposuT. CBOWCTBAa pa30aBICHHONW CEPHON KHCIIOTHI,
KaKk TUIIMYHOM KHCIOTBL: B3aUMOACWCTBUE C METallIJaMM, OCHOBHBIMH M aM(OTEpHbIMU
OKCHJIaMH, OCHOBaHUSMH U aM(OTEPHBIMU THAPOKCHIAMHU, cosiMU. KauecTBeHHast peakuus Ha
Cynb(haT-uoH.

OO61as xapakTepucTuka 31eMeHToB VA-rpynnel. A30T, CTPOEHUE aToMa U MOJIEKYIIBI.
®usnyeckue M XUMHUYECKHE CBOWCTBA M INPUMEHEHUE a3oTa. A30T B IPUPOAE U €ro
OuoJsioruueckas poib.

AMMMaK, CTpOGHHE MOJIEKYJIbl W (U3MYecKue CcBOiicTBa. AMMMayHas BOJa,
HAIIATBIPHBIM CIUPT, TWApAaT aMMuaka. JOHOPHO —aKLENTOpPHBIA MeXaHU3M OO0pa30BaHMS
KaTHOHA aMMOHMs. BoccTanoBUTeNnbHBIE CBOMCTBa amMmMHaka. CoJli aMMOHUS U UX IPUMEHEHHE.
KavecTBeHHast peakiysi Ha KAaTHOH AaMMOHHUS.

Okcuapl a3ora: HecojeoOpasylollue U KHUCIOTHBIE. A30THUCTasi KUCJIOTA U HUTPHUTHL.
A3oTHas KuciIoTa, €€ MmojiyueHue u cBoiictsa. Hutparsl.

®ocdop, crpoerne aroma u amwtorpornus. Dochuner. @ochun. Oxcun dochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodpeHus. NHCEKTHIIHIHL.

OOmast xapakrepucTtuka 3jeMeHTOB IV A-rpymnnbl: 0OCOOEHHOCTH CTPOEHHS aTOMOB,
IPOCTBIX BELIECTB M COEJMHEHUI B 3aBUCUMOCTH OT I10JIOKEHUS 3JIeMeHTOB B Ileproanueckoi
cucreMe. Yriepoa. AJUIOTpOIHble MOAU(UKAIUK: anMa3, TpaguT. AMOpPQHBIN yriiepoa U ero
copTa: ca)ka, AaKTUBUPOBAHHbBIM yrojab. AxacopOuus. XHMHUYECKME CBOMCTBAa yIiepoja.
Kokcoxumuueckoe Npou3BOJACTBO U €ro npoaykius. Kapoumsl.

Oxcun yramepoma(ll): crpoeHune Monekynbl, mHojyueHue M ero cpoiictBa. Oxcup
yraepoaa(lV): crtpoeHue Moisiekysbl, MOJYYEHHE M €ro CBOWCTBA. YrojbHas kucinora. Conu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THIpOKapOOHaThl. TeXHUYecKas ¥ MUILEBas COJa.

Heopranuueckue u opraHmdeckue BEIIECTBA. YTJIEBOAOPOIbl. XUMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COEIUHEHHUS AaTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 3TaH, KaKk NpeAeIbHbIE YIIIEBOAOPOAbl. DTUIIEH U AllETUIIEH, KaK HENPEACIIbHbBIE
(HeHacbIlIeHHBIE) yrieBoAopoabl. ['opeHue yriaeBogopoaoB. KauecTBeHHble peakLuu Ha
HENPEENIbHbIE COCMHEHHUS.

OTUJIOBBIA CHMPT, €ro IMOJIyueHUuEe, MpUMEHEHHEe U (U3HOIOTHYEcKOoe JIeHCTBUE.
TpéxaroMHubIi ciupT ruiepuH. KauecTBeHHast peakyss Ha MHOTOATOMHBIE CIIUPTHI. Y KCyCHast
— IPEJCTaBUTENb Klacca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero aroma u cpoiictsa. Kpemuuii B npupose. CUnMIuIbl U CUIIaH.
Oxcun kpemuus(1Y). Kpemaueas kuciora u e€ coiu.

ITpounsBoacTBo CTEKJIa u LIEMEHTA. [Ipoxykuus CHJIUKAaTHOMN
IPOMBIIIJICHHOCTH: ONTUYECKOE BOJIOKHO, KepaMuka, dapdop, pasuc. OnTuyeckoe BOJIOKHO.

Hemeranner B mpupone. dpakiuoHHas NeperoHka >KUIKOTO BO3JAyXa Kak CIOCo0
MOJIy4YeHUs1 KHUCIIopojaa, a3zora, aproHa. [lomyuenue ¢ocdopa, kpemHus, xiopa, Hoza.
DIIEKTPOJIN3 PaCTBOPOB.

[ToryueHne cepHOMl KHUCIOTHI: CBhIPbE, XHMMH3M, TEXHOJOTHYECKas CXeMa, METOJ
KHIISIIETO CJIO0S, TPUHITUITEI TETNI000MEHa, MPOTUBOTOKA M UpKyJsinun. Oneym. [IponsBoacTtBo



aMMHakKka: CBIpI)é, XHUMU3M, TEXHOJIOTHYECKas CXEMa.

JleMoOHCTpanuu

Konnekuus HeMeTallos.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP U NPUHLMIIBI €70 PAOOTHI.

["opeHune HeMeTauI0B — MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.
OO0pa31bl raJOreHOB — MPOCTHIX BEIIECTB.

B3anmoznencTBre rajloreHoB ¢ MeTaJlJIaMU.

BeiTecHenue xymopa 6poMoM miM Hoa u3 pacTBOPOB UX coJieit

Komneknuus npupoaHbIX COEIUHEHUH XI10pa.

BzaumopeicTBue cepol ¢ METAIIAMMU.

I'openue cepsl B KUCIOpOJE

Komnexuust cynbGuaHbIX py.

KavecTBeHHas peakuus Ha cylb(ua-HOH

OO6eclBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM Ta30M.
B3anmoneicTBiue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTBI C MEJBIO.
OOyranBaHKue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM.
Huarpamma «CoctaB BO3ayxay.

Buneodparments! u cnaiiasl «[Ituusu 6azaps.

[Tony4yenue, cobupanue u pacrio3HaBaHUE aMMUAKA.

Paznoxxenune GuxpoMara aMMOHUS.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

['openne uyepHOro nopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJbKa B HEM

O0pa3ib! TpUPOTHBIX coequHeHu pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tony4yenue 6enoro gochopa 1 UCHBITAHUE €TI0 CBOMCTB

Konnexkuust «O0pa31bl NpUPOAHBIX COETUHEHUHN YTIIepoaay

[Toptper H. JI. 3enunckoro. IlormomieHne akTUBHUPOBAHHBIM YIJIEM PacTBOPEHHBIX
BEIIECTB UJIU ra30B.

YeTpoiCcTBO IPOTUBOTA3a.

Monenu MoeKys MeTaHa, 3TaHa, STUIIEHA U alleTUIICHA.

B3aumoneiicTBue 3TueHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO61re XMMHYECKHEe CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOW KHCIIOTBHI.
KauecTBeHHast peaklius Ha MHOTOATOMHBIE CIIUPTHI.

Komnexnust «OGpa3ibl NPUPOIHBIX COETMHEHUH KPEMHUS.

Konnekuust crekia, KepaMuKH, IEMEHTA U U3JIEIUNA U3 HUX.

Konnekuus npoyKIuy CUIMKAaTHOW TPOMBIIIJIEHHOCTH.

Buneodparmentst u cnaiiap! «I[poM3BOICTBO CTEKIA U LIEMEHTAY.

Komnexnnsa «lIpupoaHsie coeAMHEHUST HEMETAIIOBY.

Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA JKUKOTO BO3AyXa»
Buneopparmentsr u cnaiiapl «l[lomyueHne BoOJOpOAa, KHCIOpPOJa M TalOreHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOMY.



e Mogenu anmaparoB I POU3BOJCTBA CEPHOU KHUCIOTHI.
e Moeab KUISIIETO CIIOA.
e Mojenp KOJOHHBI CHHTE3a aMMHAaKa.
e BuneodbparmeHnTsl U ciaiiapl «II[pou3BOICTBO CEPHOM KUCTOTHI.
e Buneopparments! u cnaiiasl «I [pon3BOICTBO aMMHAKa.
o Komnexnus «CpIpb€ ISl TONYYEHUS CEPHON KUCTIOTHI.
JlabopaTopHble ONBITHI
31. Pacnio3naBaHue rajgoreHuI-MOHOB.
32. KauecTBEeHHBIE PEAKIMY Ha CyIIb()aT-HOHBI.
33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.
34. Xumunueckue CBOWCTBA a30THOM KHUCJIOTHI, KaK 3JIEKTPOJINTA.
35. KauectBennsle peakiuu Ha Gocdar-1oH.
36. Iony4yeHne U CBOMCTBAYTONILHON KHCIIOTEL.
37. KauecTBeHHas peakius Ha KapOOHAT-HOH.
38. IIponyckanue yriaeKUCIoro ra3a 4€pe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckune padoTsl
2. U3yuenne CBOWCTB CONSHON KUCIIOTEL.
3. H3yuenne CBOWCTB CEPHOM KUCIIOTHL
4. TlonyyeHnre aMMUaKka ¥ M3ydeHHe €ro CBOMCTB.
5. IMonyuenue yriaekuesioro raza ¥ u3y4eHue ero CBOMCTB
MeTa/lIbl M MX COCIUHEHUS

[Tonoxenne meramnoB B llepuogmueckod cucreme xumudeckux osnemeHtoB [l .
MenpeneeBa, CTPOCHHME MX aTOMOB W KPUCTAJLIOB. MeTauMyeckas CBA3b UM METaJUIMYeCcKast
KpHUCTaJUIM4ecKas pemérka. Guznueckne cBOMCTBA METAJIOB: 3JIEKTPO- U TEILUIOPOBOAHOCTb,
OTpakaroias CrioCOOHOCTb, MIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHHIE.

Meramibl Kak BOCCTAHOBHUTENH. JJIEKTPOXMMHUUYECKHMHM psa HanmpsbkeHuil. B3ammopeiicTBue
METaJVIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHSL.

CtpoeHure aTOMOB U MPOCTHIX BEUIECTB IMIETOYHBIX METAIIIOB. 3aBUCUMOCTh (PU3NYECKUX
U XMMHUYECKHX CBOMCTB IIEIOYHBIX METAUIOB OT 3apsoB sAep MX aToMoB. OKCHUIBI U
TUJPOKCHJIBI IIETOYHBIX METAJUIOB, UX MOJIy4YEHUE, CBOMCTBA, MpUMEHEHHE. BaxkHeimue conun
HIEJIOYHBIX METAJJIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU MPUPOJIEC U B )KU3HHU YEIIOBEKA.

CtpoeHue aToMOB U TPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METaIOB. 3aBHCHUMOCTD
GUBUYECKUX U XUMHUYECKUX CBOMCTB IIETOYHO3EMENBHBIX METANIOB OT 3apsiioB sJEp HX
atoMoB. OKCHUJIBI M TUIPOKCHUIBI MIEITOYHO3EMETbHBIX METAJJIOB, X IOJYYeHHUE, CBOICTBA U
npuMeHeHue. BaxuHelmue conu mEnoyHO— 3€MeIbHbIX METAIOB, UX 3HAYEHUE B MPHUPOJE U
JKU3HU yenoBeka. KapOoHaThl ¥ THAPOKApOOHATHI KAbIIHSL.

XKéctrkocTh BOABI: BpeMeHHass u TmOCTOsHHAas. CrmocoObl yCTpaHEHHs] BpPEMEHHOM
#ecTkocTu. CriocoObl yeTpaHEeHUs TOCTOSHHOM sk€cTKOCTH. MonnuThl. CoemuHEeHNs aTlOMUHUS B
npupoje. XMMUUECKHEe CBOMCTBA amoMuHUS. OCOOCHHOCTH OKCHIA U THAPOKCHIA aTFOMUHUS
Kak aM(OTEpHBIX COeTUHEHHN. BakHelmre comu amoMuHus (XJI0pHI, Cyabdar).

OcobenHocTu cTpoeHHs aroMa xenesa. JKene3o B mpupoje. Baxkueimme py/bl xenesa.
Oxkcuapl 1 ruapokcubl xxeneza(ll) u sxxeneza(lll). Comnm xxenesa(ll) u sxxenesa(lll). OGnapyxenue
MOHOB KaTHOHOB jKeJie3a B pacTBOpE. 3HAUCHUE COSAMHEHUH Kelle3a.

Koppo3usi xumuueckass M 3JIEKTPOXUMHUYECKAs. 3aluTa METaUIOB OT KOPPO3HUHU.



Mertamibel B IpUpojie: B CBOOOJHOM BHJE M B BUIE coequHeHUU. [loHATHE O MeTajuTyprumu.

UépHas u uBeTHas Metautyprus. [Iupomeramryprus, ruipOMeTAILTYpPIys, JJIEKTPOMETaLIyPrus.

Jomennsiit porecc. [lepepaboTka uyryHa B CTajib. DJIEKTPOJIU3 PACILIABOB.

JleMoHCTpaL U

B3aumoneiicTBre HaTpus, TUTHS U KaJbLKs C BOJOM.

['openue HaTpus, MarHus M >keje3a B KUCIOPOIE.

Bcnbinika TepMUTHOM CMECH.

B3anmoneiicTBre cMecu MOPOIIKOB Cepbl U Keje3a, [IMHKA U CEPBI.

BzanmoeiicTBre aTIOMHUHHS C KUCIIOTaMH, IIEJIOYaMH 1 BOJOM.

B3aumoneiicTBue xene3a U MeIM C XJIOPOM.

B3aumoneiicTBue MeM ¢ KOHLUEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHCIOTOM
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).

Okpacka miaMeHu COCTMHEHUSAMHU IIEJIOYHbIX METAJIOB.

Okpacka miaMeHu COeTMHEHUAMHU IIEIT0YHO3EMEIbHBIX METAJIIOB .

["amenne n3BecTy BOJOM.

[Tonyyenue kECTKOI BOBI B3aMMOJIEUCTBUEM YIJIEKUCIIOTO Ta3a C U3BECTKOBOM BOJIOM.
YcerpaneHrne BpeMEeHHOH KECTKOCTH KUTITYCHUEM U T0OaBKOH COJIBI.

YcerpaneHre mOCTOSTHHON KECTKOCTH J0OABKOM COIBI.

WMoHUTBI ¥ IPUHIIUIT UX AeWCTBHSA (BHUACO(PparMeHT).

Kosmekuuysa npupoaHbIX COETUHEHUN aTlOMUHUS.

BuneodpparmenTs! u cnaiiapl «OKCHI aTFOMUAHUS U €70 MOAU(PUKAITAN.

[Toryuenue aMmpoTepHOro THAPOKCUIA ATFOMUHUS M HUCCIICIOBAHUE €TO CBOWCTB.
Konneknus « XMMHYSCKHE UCTOYHUKHN TOKAY.

Pe3ynbTarhl AIUTENTHHOTO SKCIIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UHU CTAIBHBIX W3JCIUN B
3aBUCHMOCTH OT YCJIOBHI MPOLIECCOB.

Boccranosnenue menu u3 okcuaamenu(ll) Bomopomom.

BuneodparmenTs! u cnaiapl «[Ipor3BOACTBO UyryHAU CTATTN».

BuneodpparmenTs! u cnaiasl «3aenus U3 4yryHa v cTaim.

BuneodpparmenTtst u cnaiasl «I1pon3BoaCTBO alTFOMUHUSI.

JlabopaTopHbIe ONBITHI

39.B3anmozeiicTBre xenesa ¢ pactBopom cyibdara meau(ll).

40.TTony4enne n3BECTKOBOM BOMIBI M OIBITHI C HEM.

41.TTonyuenue rugpoxcunos xenesa(ll) u (11).

42.Ka4eCTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a

IIpakT4yeckue padoThI

6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemenue SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «MeTasuiby.

XuMus M OKpyxKamoLas cpeia

CTpOCHI/Ie 3emu: AAPO, MaHTH, 3EMHAA KOpa, UX XUMHUYECKHUM COCTaB. .HI/ITOC(pCpa u

e€ xummuueckuid cocrtaB. Munepansl. Pyawl. Ocamounbie mopoasl. llone3Hbie uckomaembie.

XuMuyeckuit coctaB ruipochepbl. XMMHUUECKHH cOCTaB aTMOC(EPHI.

HICTOYHUKH XUMHYECKOIrO 3arpsi3HEHUs OKpyXKaroliel cpeabl. [700anbHbIE 3KOJIOTHYECKUE



npo0JieMbl YellIOBEYeCTBA: MApPHUKOBBIA 3(PQPEKT, KHUCIOTHBIE TOXKIH, O30HOBBIE IBIPHI.
MexnyHapo HOE COTPYTHUYECTBO B O0JACTH OXpaHBI OKPYXKAIOIIEH CpPelbl OT XHMHYECKOTO
3arps3HEHUs. «3enEHast XUMUS».
JleMoHCTpan U

* Buneodparmentsl u ciaiiapl «CTpoeHne 3eMiId U €€ XUMUUYECKHI COCTaBy.

* Komnekius MUHEpPAIOB U TOPHBIX MTOPOJI.

*  Komekuus «Pyabl MeTasIoBY.

*  Buneodparments! u cnaiiapl «I 100ambHbIe SKOJIOTHYECKHE TPOOIEMBI YEIOBEYECTBAY.
JlabopaTopHble ONBITHI
43. Usyuenue rpanuTa.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHYy

CrtpoeHue aroma B COOTBETCTBUU C IOJIOKEHUEM XUMUYECKOTo 31eMeHTa B [leprogudeckoit
cucreme. CTpOEHHE BEIIECTBA: XUMHUUYECKAsl CBSI3b MKPUCTAIUIMYECKUE PEIIETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHBIX JIEMEHTAMHU MPOCTHIX BEIIECTB (METAIOB, HEMETAIJIOB, 0J1aropoHbIX
ra3oB) OT MOJOXeHUs d3ieMeHTOB B llepuomnueckoi cucreme. TUmosoruss HEOPraHMYECKUX
BEILECTB, JCJICHNE UX Ha KJIacChl U rpynsl. IIpexcraBurenn.

IIpu3Haky U yCIIOBHs ITPOTEKAHUS XMMUYECKUX peakiuil. THUIIONOrus XUMAYECKUX PEaKLUn
[0 pa3IUYHbIM OCHOBaHUAM. Peakunu moHHOro oOMeHa. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu.

XVMMHUYECKHE CBOMCTBA MPOCTBIX BEHIECTB. XapaKTEpHblE XMMHWUYECKHE CBOWCTBA
c0JIe00pa3yroIuX OKCUJOB, TUAPOKCUIOB (OCHOBAHMH, KUCIOT U aM(pOTEPHBIX T'MIPOKCUIOB),
coJIeH.

3. Temarnueckoe INVIAHUPOBAHME C YKA3aHUEM YaCOB, OTBOJUMbIX HA OCBOCHUE
KAK/I10H TeMbI

Ne | HaumenoBanwue pasnenoB (tem) | KomnuectBo | B ToMm uncie Ha mpoBeneHue
4acoB 1o | [pakTrueckux KoHnTpoabpHbIX
nporpaMme paboT paboT
8 ki1ace
1 HavanpHble MOHATHS ¥ 3aKOHBI | 21 3 1
XUMHH

2 | Baxneitmme  npencrasurenn | 18 3 1
HEOPTaHUYECKUX BEIIICCTB.
KonuuecTBeHHBIC OTHOIICHHS B
XUMHH

3 OcHOBHbIE kiaccol | 10 1 1
HEOPraHMYECKUX COSAMHECHUN

4 [lepuognueckuii  3akoH  u | 8 0 1
ITepnonnueckas cucrema
XUMUYeCKuX djeMmeHToB J[. U.
MenieneeBa u CTpOSHUE aToMa




5 XuMuueckas cBs13b. | 11
OKHUCIIUTEIBHO -
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Htoro 68

9 kaacc

1 [ToBropernie wu  o0oOmeHue | 5
CBEJICHUM MO Kypcy 8 Kiacca.
XHUMHYECKUE PEeaKIUn

2 | XMMUYECKHE  peaKIuH B | 10
pacTBopax

3 Hemeranisl 1 X COeIMHEHUS 24

4 Merajuisl 1 UX COEIUHEHUSI 13

5 | Xumus u okpyxaromas cpeaa | 2

6 O0o006mieHre 3HaHUi MO0 XuMuu | 12
3a KypC OCHOBHOM ILIKOJIBI.

Htoro 66




