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IHosicuuTeILHAA 3aNIUCKA

Pabouas nporpamMma 1o XuMum JJist OCHOBHOMH IIKOJIBI COCTaBJICHA B COOTBETCTBUH C IMpaBOBLIMHU U
HOPMAaTUBHBIMHU JOKYMCHTAMMU:

e OenepanbHblii 3akoH "O06 obpazoBanuu B Poccuiickoit @eneparuu” ot 29 aexadps 2012 r. Ne 273-
®dO(u.5 cr.2, 4.9 1.2);

e [Ipuka3 MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepannn o117.12.2010 1. Ne 1897 «O6
YTBEP>KACHUM U BBEJACHHUU B JICHiCTBHE (peiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO o0Imero oOpazoBanus», l[Ipuka3 MunucrepcTBa oOpa3zoBanus W Hayku Poccuiickoi
®Oenepanuu ot 31.12.2015 1. Ne 1577 «O BHeceHMM M3MEHEHHH B (efepalbHBI TOCYyAapCTBEHHBIN
00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO O0IIEro 00pa3oBaHUs Y,

e OcHOBHas 001e00pa3oBaTeNbHas MporpaMMa OCHOBHOTO obmiero oopaszosanuss MBOY IIkonbr Ne
70 1. 0. Camapa.

e AjanTupoBaHHasi OCHOBHAs 0011e00pa3oBaTenpHas IporpaMmma st 00ydaromuxcs ¢ 3a1ep>KKOn
MICUXHYECKOTO PA3BUTHS

e VueOnsiid Tuian MBOY HIkomst Ne 70 1. 0. Camapay.

¢ ['onoBoii kanengapuselii rpagux MBOY Ilkomnsr Ne 70 r. 0. Camapa.

Ha ocHoBanuu npumepHoit mporpammel Muno6pHayku P®, conepkarieit TpeOoBaHUS K MUHUMAIBHOMY
00BeMy coziepkaHusl 00pa30BaHUs IO XMMHUH U C YIETOM HAIPaBJICHHOCTH KJIACCOB, PEATH3yeTCs
nporpamma 6a3oBoro ypoBHs B 8 — 9 kiaccax.

PaGouas nporpamma paccurtana Ha 34 y4eOHBIX Yaca B roJl U3 pacueTa | 4yac B HEEIIO.

[Tporpamma moaxoAuT Ajst 00yYaroUMXcs Ha I0MY TI0 OCHOBHO# 00111e00pa3oBaTeabpHOM IporpamMme, a
TaKxe Juig 00yJyarouXxcs Ha I0MY 10 alalTUPOBaHHOM 00111€00pa30BaTeNbHOM Tporpamme 11 AeTeil ¢
3I1P.

Hensasmu n3ydyeHnss XMMHH B OCHOBHOM IIKOJIE SIBJSIIOTCH:

1. xoppekius HeIOCTaTKOB [TO3HABATEIbHOM Cepbl 00yUaroIerocsi CpeACTBaMH U3y4aeMoro
IpOTrpaMMHOr0 MaTepuaa, Npo(UIaKTUKH HIKOJIBHOM J1e3aanTaliu

2. ¢opMHpoBaHUE Yy 00YJAIONINXCS YMEHUS BUICTh U TIOHUMATh IEHHOCTh 00pa30BaHMs, 3HAYMMOCTb
XMMHUYECKOTO 3HAHUS JJIS KaXIO0To YelOBEKa HE3aBUCHMO OT €ro Mpo(ecCHOHAIBHON AEATeNbHOCTH;
yMEHHUs pa3nuyaTh (HaKkThl U OLICHKH, CPABHUBATH OLIEHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMU
OLIEHOK M CBSA3b KPUTEPUEB C ONPEIEICHHON CUCTEMOH IIeHHOCTeH, (opMyIupoBaTh 1 0OOCHOBBIBAThH
COOCTBEHHYIO TTO3HUIINIO;

3. ¢opmHpoBaHHE y O00YYaIONUMXCS LEIOCTHOTO MPEJCTABICHHUSI O MUPE U POJIM XHUMUU B CO3/1aHUU
COBPEMEHHOM €CTEeCTBEHHO-Hay4YHON KapTUHbI MHpA; YMEHUS OOBACHATH OOBEKTHl M IPOLECCHI
OKPY’KAIOIIEW ACHCTBUTEIBHOCTH — IPUPOLHOM, COLMAIBHOW, KYJIBTYPHOW, TEXHUYECKOW CpEIBbI,
UCITIONIB3YS JJI 3TOTO XMMUYECKUE 3HAHMUS;

4. mpuobpereHue 00y4aroIMMHICS ONbITAa Pa3HOOOPA3HOM 1EATENILHOCTH, TO3HAHUS M CAMOTIO3HAHMS;
KJIFOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), HMMEIOIIMX YHHMBEpPCAIbHOE 3HAYEHHE JUIs
Pa3IMYHBIX BHUJIOB [JESATEIBHOCTH: pELIeHHs NpoOieM, MNPHUHATHS peIIeHUl, MOWCKa, aHalu3a |
o0paboTku uHPOpMaIMK, KOMMYHHKAaTUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUM, COTPYAHUYECTBA,
0€e301acHOro 0OpaIlleHus ¢ BEIIeCTBAMH B IOBCEAHEBHOM KU3HHU.

OO0mas xapakTepucTHKa Y4eOHOr0 npeaMeTa XuMHUH.
OcoOenHocTH coepKaHUsl 00yUEHHUsS] XUMUU B OCHOBHOM IIKOJIE 00YCIIOBJIEHBI CIEU(PUKON XUMUU
KaK HayKH U TIOCTaBJICHHBIMH 3a/1lauaMi. OCHOBHBIMH ITPOOJIEMaMU XUMUU SIBJIIOTCS U3yYEHHE COCTaBa
U CTPOCHMSI BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHSI, TOJIy4eHHE BEIIECTB C 3a/JaHHBIMU
CBOICTBaMHM, HUCCIIEJJOBAaHHE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKIUI U ITyTeH yIPaBIEHUS UMU B
LEJISIX TIOJyYeHUs BEIeCTB, MaTepualoB, s3Hepruu. [loaromy B mpuMepHOii mporpaMme Mo XUMHH



HaIUIM OTPa’KEHHE OCHOBHBIE COACPKATEIbHBIC TUHUM:

* Bell[eCTBO — 3HAHUS O COCTABE U CTPOCHHUH BEIIECTB, UX BAKHEUITUX (PU3MUECKUX M XUMUIECKUX
CBOIiCTBax, OMOJOrHYSCKOM JIECHCTBHU,

* XHMHY€eCKasl peaKkiusi — 3HaHUA 00 yCIOBUSIX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOWCTBA
BEIIIECTB, CITOCO0Aax YMpaBJICHUs] XUMHUYECKHUMU TIPOIIECCAMU;

- IPUMeHeHHUe BelleCTB — 3HAHUS U OIBIT MPAKTUYECKOU JIEATeIbHOCTHU C BEIIECTBAMU, KOTOPHIE
HanboJiee YacTo ynoTpeOIstoTCsS B IIOBCETHEBHOM JKU3HH, IIUPOKO MCTIOIB3YIOTCS B IPOMBIIIUICHHOCTH,
CEeJIBCKOM XO35IMCTBE, HA TPAHCIIOPTE;

* SI3BIK XMMHH — CUCTEMa BAKHEHIITNX IMOHATUA XUMUU U TEPMUHOB, B KOTOPBIX OHU OTHMCHIBAOTCS,
HOMEHKJIaTypa HEOPTraHMUYECKHUX BEIIECTB, TO €CTh UX Ha3BaHUA (B TOM YKCJIEC U TPUBUAIBHBIC),
XUMUYecKre GopMyIIbl U ypaBHEHHS, a TAKXKE MpaBHIIa IepeBoa HHGOPMAIIMHU C €CTECTBEHHOTO S3bIKa
Ha SI3bIK XUMUU U OOPATHO.

Mecto yqeﬁﬂoro npeamMera «XHUMHSA» B y‘leﬁHOM IJIa”He

OCOoOCHHOCTH COMEpKaHMsI Kypca «XHUMHUS» SBISIOTCS TJIABHOW MPUYUHON TOrO, YTO B 0A3UCHOM
yueOHOM (00pa3oBaTeIbHOM) IUIAHE ATOT MPEIMET MOSBISETCS TMOCICIHHUM B PSJIy €CTECTBEHHO-
HAYYHBIX JAMCHHUIUIAH, TOCKOJBKY JUISI €0 OCBOCHHS IIKOJBHMKH JO/DKHBI 00J1a/1aTh HE TOJBKO
OIIPEICIICHHBIM 3aI1acoM IPEIBAPUTEIBHBIX €CTECTBCHHO-HAYYHBIX 3HAHUN, HO U JIOCTATOYHO XOPOIIO
Pa3BUTBHIM aOCTPAKTHBIM MBIILJICHHEM.

Jlnst peanusanuu paboueil mporpaMMel B yd4eOHOM IJIaHe BbIAeNeHO 1 yaca B Henenro ¢ 8 o 9 kiacc,
Bcero B roj 68 4. YueOHsbIii rox B 8- 9 kitacce paccuntan Ha 34 Helenu

Xumus. 8 kiacc. 34 4, 14 B Henenro

Xumus. 9 xiace. 34 4, 14 B Henenro

I[InanupyemMsble pe3yabTaTbl OCBOEHHSN Y4eOHOI0 nmpeaMera « XUMHD)

JesTenpHOCTh 00pa30BaTEIBLHOTO YUPEKACHHS O0IIETo 00pa3oBaHus B 00yYEeHUN XUMHUH JI0JDKHA ObITh
HalpaBiieHa Ha JOCTHKEHHE 00yUaroIIUMUCS CIeTYIOMUX JUYHOCTHBIX Pe3yJIbTATOB!
1) B IICHHOCTHO-OPUEHTAIIMOHHOM C)epe — YyBCTBO TOPAOCTH 32 POCCHHCKYIO XUMHUECKYIO HAyKY,
TYMaHU3M, OTHOUIEHHE K TPYLY, LENEeyCTPEMIIEHHOCTD;
2) B TPYyIOBOi1 chepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHEi e 00pa3oBaTeibHON
TPAeKTOPHH;
3) B mo3HaBaTENbHOM (KOTHUTUBHOM, MHTEIUICKTYaJIbHOM) chepe — yMEHHE yIpaBisITh CBOCH
MIO3HABATEJILHOM 1E€ATEIBHOCTBIO.

JINYHOCTHBIMH pe3yJIbTaTAMHU U3YUYEHHUs [TpeIMeTa « XUMUS» SIBISIFOTCS CIEAYIOLIUE YMEHUS:

Oco3HaBaTh €IUHCTBO U LIEIOCTHOCTh OKPY’KAIOILIET0 MUpPa, BO3MOKHOCTH €r0 TI03HaBaeMOCTH U
00BSICHUIMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH.

[TocteneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE:!

0CO3HaBaTh NOTPEOHOCTH U TOTOBHOCTH K caMO0OOPa30BaHMUIO, B TOM YHCJIE U B pAMKaX CaMOCTOSITENTbHON
NeSITeIbHOCTH BHE LIKOJIBI;

OLICHUBATh KU3HEHHBIE CUTYallUU C TOUKH 3peHus 0e30macHoro o0pa3a KU3HHU U COXPAHEHUs 37J0POBbS;

OLICHMBATh SKOJIOTMYECKUN PUCK B3aUMOOTHOIIEHUH YEJI0BEKA U IIPUPOBI.

BriOupare mocTynku, HaleleHHbIE Ha COXpaHEHHE M OepeKHOe OTHOIIEHHE K IpPHUpojie, OCOOEHHO
XKHUBOH, wu30eras NPOTHBONOJOKHBIX MOCTYNKOB, TIIOCTEIIEHHO Yy4yach UM OCBauBas CTPATETUIO
PaLMOHATILHOTO MPUPOAONOIBE30BAHNUS.

Cpeocmeom pazeumus TMYHOCTHBIX PE3yJIbTATOB CIy>KaT y4eOHbII MaTepua U MPOIyKTUBHbIE 3aJaHUs
yueOHMKa, HalleJIeHHble Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OLCHMBAThH MOBEACHUE YeNIOBEKAa C TOYKH
3peHUs] XUMUYECKOM 0€30IaCHOCTH MO OTHOIICHHUIO K YEJIOBEKY U MPUPO/IE.



MeranpeaMeTHbIMHU pe3yabTATAMH OCBOCHHUS BBIITYCKHUKAMH OCHOBHOM ILIKOJIBI IIPOIPAMMBI 110
XUMUH SIBJISIOTCSL:
1) ucrosib30BaHNE YMEHUH U HABBIKOB Pa3JIMYHBIX BUIOB MO3HABATEILHOMN NEITEIbHOCTH, IPHMEHCHHUE
OCHOBHBIX METO/IOB TIO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHAIN3, MOJCTUPOBAHKE) ISl U3YUECHUS
Pa3IMYHBIX CTOPOH OKPY’KAOIIEH NEeHCTBUTEIIBHOCTH;
2) UCIOJIb30BaHUE OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEpaIuii: (HoOpMyIMpOBaHUE THIIOTE3, AaHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CHCTeMAaTU3allls, BbISIBICHHE TPUUNHHO-CIIEACTBEHHBIX CBA3EH, MOUCK
AHaJIOrOB;
3) yMeHue reHepupoBaTh UIICH U ONPEICIIATh CPEACTBA, HEOOXOIMMBIC IS UX PeaTi3alliu;
4) yMeHHe ONpeIeNATh eIU U 3a]ja4l eI TeIbHOCTH, BHIOUPATh CPEJCTBA pPeaTU3alMH LIEIH 1
MIPUMEHSATH UX Ha MPAKTUKE;
5) ucnonb30BaHKe Pa3IMYHBIX UCTOYHUKOB JUIS TIOJTyYSHUsI XUMHYECKOM HHPOpMAIIHH.

MeranpenMeTHbIMH  pe3yJibTaTaMd  HM3y4eHUs Kypca «Xumus»  sBIseTcss  (GopMmupoBaHUE
yYHUBEpCaJIbHBIX yueOHbIx neiicteuii (Y'Y ).

Pecynamusnvie YV/I.

CamocTosaTenbHO 0OHapyXUBaTh U (POpMyIHpOBaTh y4eOHYIO MpoOiieMy, ONMpeAensaTh 1elb yueOHOU
JESTCIIbHOCTH, BEIOMPATh TEMY IPOCKTA.

BoigBurate Bepcuu  pelieHuss MpoOJeMbl, OCO3HABaTh KOHEUHBIM pe3ylbTaT, BbIOUpaTh U3
MPEIOKEHHBIX U UCKAaTh CAMOCTOSITEIIBHO CPEICTBA JTOCTUKEHUS LIETH.

CocTaBnith (MHAMBUAYAIBHO WK B TPYIIIE) IJIaH PEIICHUs MPOOIeMbl (BHIIOTHEHUS MIPOEKTA).

Paboras nmo mnany, cBepsATh CBOM JIEHCTBUS C LIEJBIO U, MPU HEOOXOAMMOCTH, MCHPABIATh OLIMOKHU
CaMOCTOSITENIbHO.

B nuanore ¢ yunTtenaem COBEpIIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAHHBIE KPUTEPHUH OLICHKH.

CamMocTosTenbHO 0O0HAPYKUBATh U (OPMYIUPOBATH TPOOIIEMY B KIIACCHOW M MHIUBUAYaIbHON YueOHON
JeSTeTLHOCTH.

BeigBurate Bepcuu  pelieHds NpoOJeMbl, OCO3HABaTh KOHEUHBIM pe3ylbTaT, BbIOWpaTh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA JIOCTHUIKEHUS 1IETTH.

CaMocCTOATeIHbHO 0CO3HABATh MPUYHMHBI CBOETO yCIeXa WM HeycleXxa U HaXOJUTh CIIOCOOBI BHIXOJA U3
CUTyaIluu HEeycIexa.

Cpeocmeom gpopmupogarus peryaaTUBHBIX Y'Y [ ciaykaT TEXHOIOTHS MPOOJIEMHOTO Uanora Ha dTamne
M3y4YeHHUsT HOBOTO Marepuajga W TEXHOJIOTHS OLIEHHBAHUS OOpa30BaTENbHBIX JOCTHIKEHUN (Y4eOHBIX
YCIEXOB).

llosnasamenvhuvie YVJI:

AHann3upoBaTh, CPaBHUBATH, KIACCU(PUIIUPOBATH U 000011aTh (PAKTHI U ABICHUS. BBISIBISATH MIPUYUHBI U
CJIEICTBHS IPOCTHIX SIBJICHUH.

OcCylecTBIATh CpaBHEHUE, CEPHAIMIO M KiIacCU(UKAINIO, CAMOCTOATEIBHO BHIOMpAass OCHOBAaHUS U
KPUTEPUU JJIs1 YKa3aHHBIX JIOTUUECKHUX OTEePaIlnii; CTPOUTH KJIACCU(PHUKAIIUIO HA OCHOBE JTUXOTOMUYECKOTO
neneHus (Ha OCHOBE OTPHUIIaHU).

CTpouTh JOTHYECKOE PACCYKACHHUE, BKIIOUAIOIIEE YCTAHOBICHUE IPUUNHHO-CIICICTBEHHBIX CBSI3EH.

CoznaBaTh CXeMaTHYECKHE MOJICIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocCTaBiATh TE3UCHI, PA3IUYHBIC BHUJBI IUIAHOB (TIPOCTBHIX, CJIOXKHBIX M T.M.). [IpeoOpa3oBwIBaThH
nH(OpMAaIHIO U3 OJTHOTO BUJIA B IPYTOM (TaOIHITy B TEKCT H TIp.).

BrrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMAIIUH.

YMeThb onpenensiTh BO3MOXXHBIE HCTOUHUKH HEOOXOMMBIX CBEICHHUM, TPOU3BOAUTH MOMCK HH(OpMAITNH,
aHAJIM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTbD.

YMeTh HCMONb30BaTh KOMITHIOTEPHBIE W KOMMYHHUKAIIMOHHBIC TEXHOJOTUU KAaK HWHCTPYMEHT IS
JMOCTHIKEHHUSI CBOMX Ileliell. YMeTh BBIOMpATh aJeKBAaTHBIE 3ajaue€ MHCTPYMEHTAIbHBIE MPOrPaMMHO-
arnmapaTHBIE CPECTBA M CEPBUCHI.

Kommynuxamusnvie YVJI:

CamocCTOsITeTbHO OPTraHW30BBIBATh YU€OHOE B3aWMOJICHCTBUE B TPYIINE (OMPEAEIATh O0IIre IeIH,
pacrpeaenaTb poyi, JOrOBapUBaThCs IPYT C APYTOM U T.1.).




OTcrauBas CBOIO TOUKY 3pEHUS, IPUBOJUTH apTYMEHTHI, MOATBEPKAas UX (PaKTaMu.

YMeTh B3MISIHYTh Ha CUTYALUIO C MHOW MO3UIMH U JOTOBAPUBATHCS C JIIOJbMHU UHBIX ITO3ULIUH.

Cpeocmeom ¢opmuposanus KOMMYHHMKATUBHBIX YVY][ ciaykaT TexXHOIOrus HpoOJIEeMHOro auajiora
(moOy>KJaroImuii ¥ MOABOSIIMI TUaior) U paboTa B MajbIX TPYINaX, TAK)KE UCIOJIb30BAHUE HA YPOKAX
9JIEMEHTOB TEXHOJIOTUH IPOAYKTHBHOI'O YTCHHUS

IIpeaMeTHBIMHM Pe3yJbTATAMU OCBOCHHMS BBIITYCKHUKAMH OCHOBHOM HIKOJIBI IIPOTPaMMBbI 110 XHUMHUHU
SABJIAKOTCA:
1. B no3naBaresbHO¥ cdepe:

* JaBaThb ONPCACICHUA U3YUYCHHBIX MMOHSITHM: B€IICCTBO (XI/IMI/I‘-IGCKI/Iﬁ QJICMCHT, aTOM, MOH, MOJICKYJIA,
KpUCTallIMYECKasd PCIICTKA, BEINCCTBO, IIPOCTBIC MW CJIOXKHBIC BCHICCTBA, XHMHUUYCCKaAA (bopMyna,
OTHOCHUTCJIbHAs aTOMHas MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAsA MaccCa, BAJICHTHOCTb, OKCHUAbI, KUCJIOTHI,
OCHOBaHH:A, COJIH, an)OTepHOCTb, HHAWUKATODP, HepI/IO,Z[I/I‘leCKI/Iﬁ 3dKOH, IICpUOANYCCKAsA CHCTCMA,
nepuoanvcCKas Ta6n1/1ua, H30TOIIbl, XUMHUYCCKas CBA3b, 3JICKTPOOTPULATCIIbHOCTDb, CTCIICHbL OKUCIICHUA,
3J'ICKTpOJ'II/IT); XUMHUYCCKasA PCaKIUA (XI/IMI/I‘IGCKOC YpaBHCHHUE, TCHCTUYCCKAasA CBA3b, OKHCJIICHHUC,

BOCCTaHOBJICHHUE, NIEKTPOJUTUYECKA  JUCCOLMALUS, CKOPOCTb ~ XHUMHUYECKOH  pPEaKIuu);
* OIKCBIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO TPOBEACHHBIE SKCIEPUMEHTBI, UCIIOJIb3YSI AJIs1 ITOTO
€CTECTBEHHBIN (pycckuit, POJIHOM) SI3BIK 51 SI3BIK XAMWU;

ONMCHIBaTh W pa3JIMyaTh HM3YyUYECHHbIE KIIACCHI HEOPTaHMYECKUX COEIMHEHMM, MPOCThIE U CIIOXKHbIE
BEILIECTBA, XUMHYECKHE peakuuu;
‘KJIaccu(PUIMPOBATh U3yUYCHHbBIE OOBEKTHI u SBJICHUS;

HaOJII0/IaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITCIIbHO IPOBOJUMBIC OMBITHI, XHUMHUYECKUE PEAKIIHH,
MIPOTEKAIoLIe B pupojie u B OBITY;

ACJIaTb BBIBOJAbI W YMO3AKJIIOUCHUA M3 Ha6JIIOIIeHI/II\/JI, N3YUCHHBIX XWMHWYCCKHUX 3aKOHOMepHOCTeI>'I,
MPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEIIECTB [0 aHAJOTMHU CO CBOWCTBAMHU H3YUYEHHBIX;
CTPYKTYypUpOBaTh H3YUYEHHBIH MaTepuan U XUMHUYECKYI0 HH(OpMAIHIO, IMOJYYEHHYI0 U3 JPYyTrux
HMCTOYHHKOB;
* MOJIETTUPOBATh CTPOCHUE aTOMOB JJIEMEHTOB MEPBOTO — TPETHETO MEPHOJIOB (B paMKax H3YYEHHBIX
MOJIOKEHUHN TEOpUH 3. Pesepdopna), cTpoeHne MpOCTEUIINX MOJEKYIL.
2. B IEHHOCTHO-OPHEHTAIMOHHOII chepe:

"aHAJIM3UPOBATh M OLIEHUBAThH MOCIEACTBUS AJI OKPY’KaloLle cpeabl OBITOBOM M MPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa, CBSI3aHHOM C repepaboTKOM BEIECTB;

‘Pa3bICHATH Ha IpuMepax (IPUBOAUTH PUMEPHI MOATBEPHKAAIOIINE) MaTepUaIbHOE €IMHCTBO U
B3aMMOCBS3b KOMIIOHEHTOB KUBOM U HEXXUBOW MPUPOJIBI U YETTOBEKA, KaK BaXKHYIO YaCTh 3TOTO
C€IMHCTBA;

‘CTPOHTH CBOE IMOBEJICHHE B COOTBETCTBUU C MPUHIIUIIAMH OEPEKHOTO OTHOIICHUSI K IPUPOJIE.

3. B Tpynosoii chepe:

* TNIAHUPOBATH U MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT;

* UCII0JIB30BaTh BEIIECCTBA B COOTBETCTBHUU C UX NPCAHASHAUYCHUCM U CBOﬁCTBaMH, OIIMCAaHHBIMU B
WHCTPYKIHUAX 110 TIPUMEHEHHUIO.

4. B ciepe 0e30n1aCHOCTH KU3HEIEATEIbLHOCTH:
* OKa3bIBaTh MEPBYIO TIOMOIIH IPH OTPABJICHUSX, 0KOTAX M JPYTUX TPAaBMaXx, CBA3aHHBIX C BEIIECTBAMHU
U 1a0OpaTOPHBIM 000PYAOBAHHEM.



Conep:xanue pa6oyeit mporpaMmmsl o xumuu B 8 kiacce (14 B Henesto, Becero 34 4.)

Tema 1. BBenenue
MeToapl 1O3HAHUST B XMMHH: HaONIOJIEHUE, SKCIEPUMEHT, U3MepeHue. VICTOUHMKU XHMHUYEeCcKOM
UHPOpPMALIMU: XUMHUYECKas TuTeparypa, IHTepHer.

XuMHUs HayKa O BElIecTBaX, UX CBOMCTBaxX M mpeBpamieHusx. [loHsTHEe O XMMHUYECKOM 3JIEMEHTE U
dopmax ero cymecTBOBaHHUS: CBOOOIHBIX aTroMax, NMPOCTBIX M CIOXHBIX BemlecTBax. lIpeBparieHus
BeniecTB. OTIMUMEe XUMUYECKUX peakuii oT Gu3nYecKux ABiieHuH. Poiab XuMuu B )KHM3HU YellOBEKa.

KpaTkue cBeieHUS U3 UCTOPUM BO3HUKHOBEHMS U pa3BuTus xumuu. llepuon anxumuu. Ilonsatue o
bunocopckom kamue. Xumuss B XYI B. PazBurne xumuu Ha Pycu. Poib oTedecTBEHHBIX yUYEHBIX B
CTaHOBJICHUM XUMHUYECKOW Hayku - pabotel M. B. Jlomonocosa, A. M. bytieposa, JI. 1. Menneneena.
XuMHYecKasi CHMBOJIMKA. 3HAKW XUMUYECKUX AJIEMEHTOB U MPOUCXOXK/IEHUE UX Ha3BaHUIl. XUMUYECKHE
dbopmyibl. UHAEKCH U KOAPDUITUEHTHI.

OTtHOocuTeNbHBIE ATOMHAs U MOJIEKYJIsipHas Macchl. PacueT MaccoBoOii 10JIM XUMUYECKOTO 3JIEMEHTa
1o (hopmyJie BeIecTBa.

[lepuoanueckas cuctema xumuueckux snemeHtoB [I. M. MenpgeneeBa, ee CTpyKTypa: Majible U
0oJbIIME TMEpPUOJbl, TPYIIbl M NOArpyHnbl (riaBHas U nobouHas). llepumonnueckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MOIYYECHUS CBEICHUI O XUMUYECKUX JIEMEHTaX.

Pacuernble 3amaum. 1. HaxoxneHue OTHOCUTEIBHOM MOJIEKYJISIPHOM Macchl BEIECTBA IO €ro
xuMu4eckor Qopmyne. 2. Bpiuucienne MaccoBOM J0MM XUMHUYECKOTO AJIEMEHTa B BEIIECTBE IO €ro
dbopmyire.

Jemonctpanumn: OOpasiibl IPOCTHIX U CIOXKHBIX BEIECTB.

JlabopaTopHble ONBITHI:

3HAKOMCTBO € 00pa3liaMy IPOCTHIX U CIOMKHBIX BEIIECTB.

IIpakTHYeckue 3aHATHSA:

1.ITpaBuna TexHUKH OE30MAaCHOCTU MpHU paboTe B XxumuueckoM kabuHere. [Ipuemsl obparieHus ¢ na-
OopaTopHBIM 000PYIOBAHUEM U HAarpeBaTEIbHBIMH MPUOOpaMU

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB
ATOMBI Kak (opMa CyIIEeCTBOBaHMS XMMHUYECKHX 3J€MEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHHU
aToMOB, Jloka3zaTenbcTBa CIOXHOCTU cTpoeHus aToMoB. OmbiTel Pesepdoppa. Ilnanerapnas Mopens
cTtpoeHuss aroma. CocTaB aTOMHBIX si€p: NPOTOHBI W HEUTPOHBI. OTHOCHUTENBHAs aTOMHas Macca.
B3anMOCBsI3b NOHATUN «IIPOTOH», «KHEUTPOH», «KOTHOCUTENIbHASI ATOMHAsI MACCA».

M3MeHeHue ynciia MpOTOHOB B Ape aToMa - 00pa30BaHUE HOBBIX XUMUUECKUX 3JIEMEHTOB. MI3MeHeHne
yKclia HEUTPOHOB B fAJIpe aToMa 00pa30BaHUE U30TOIOB.

CoBpeMEHHOE ONpENEIICHNE TOHATHS «XUMUYECKUI 2IeMEHT». M30TONBl Kak pa3HOBUJHOCTH aTOMOB
OJIHOTO XMMHUYECKOTO 3JIEMEHTAa. DIEeKTpOHbl. CTpOEHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB XMUMHUYECKUX
anemeHnToB Ne 1-20 mepuoamyeckoit cuctemsl [[. W. MenneneeBa. Ilonsitue o 3aBepiieHHOM H
HE3aBEPIICHHOM AJIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

[lepuoanueckas cucreMa XuMHUecKHX dieMeHToB JI. M. MeHneneeBa UM CTpOEHHE aTOMOB:
¢u3uUecKuii CMBICT MOPSIKOBOIO HOMEpA 3JIEMEHTa, HoMepa IPpyIIbl, HOMepa Mepruoa.

M3meHeHue 4dncna 3JE€KTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XUMHYECKOIO J3JIEMEHTa
0o0pa3oBaHUE IMOJIOKUTEIbHBIX U OTPULIATENILHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METaJlIOB U
HeMeTayIoB. [IpHunHbI U3MEHEHHS] METAJUIMYECKUX U HEMETAINTMYECKUX CBOMCTB B IEPUOAAX U TPYIIaX.
Ob6pa3zoBanue OuHapHbIX coequHeHui. [ToHsTre 06 nOHHOM cBsA3U. CXeMbl 00pa30BaHMs HOHHOM CBA3H.

B3aumopeiicTBue aTOMOB XUMHYECKHMX JJIEMEHTOB-HEMETAJUIOB MEXAy co0ol - oOpa3oBaHHe
JByXaTOMHBIX MOJIEKYJI IIPOCTBIX BellecTB. KoBaneHTHAsI HENOSApHAsE XMMHUUECKasl CBSI3b. JJIEKTPOHHBIE
U CTPYKTYpHBIE (DOPMYJIBI.

B3anmosieiicTBre aTOMOB XUMHUUYECKUX 3JIEMEHTOB HEMETAJIOB MEX/1y co00i — 00pa3oBaHNe OMHAPHBIX
COCTMHCHU I HEMETAIIOB. DJIEKTPOOTPHUIIATENHHOCTD. [[OHATHE 0 KOBAaJICHTHOW MOJISIPHON CBSI3H.



B3aumoseiicTBue aToMOB XMMHUYECKHUX OJJEMEHTOB-METAIUIOB MEXAy co0oii oOpa3oBaHue
METAJUIMYECKUX KpUCTALIOB. [IOHATHE O METATUIMYECKON CBS3H.

JdemoncTpauuu. Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepruoanueckas cucteMa XUMUYECKUX
snemenToB 1. . MenpeneeBa.
Tema 3. [IpocThie BelecTBa

[TonoxxeHne METAIJIOB U HEMETAUIOB B IEPHOJUYECKON CUCTEME XUMHUYECKUX djeMeHToB [[. U.
MenneneeBa. Baxueliiine npocThie BEIIECTBA METAJIBIL: JKEJI€30, A TFOMUHUM, KaJblIMi, MarHuidi, HAaTPUH,
kanuii. O0ume pu3nveckrue CBONCTBA METALIOB.

Baxkneiiiue npocThie BellecTBa — HEMETaJlIbl, 00pa30BaHHBIE aTOMaMH KHUCJIOpOJa, BOAOPOJA,
a3oTa, cepsl, hocdopa, yraepoaa. CnocoOOHOCTh aTOMOB XMMHYECKHX SJIEMEHTOB K 00pa3oBaHUIO
HECKOJIbKUX MPOCTHIX BEHIECTB aJNIOTPONHS. AJIOTPOIHbIE MOAU(PHUKALIUN KUCIIOpoaa, pocdopa u onosa.

Meraminueckue M HEMETaUIMYEeCKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTH JEICHUS
MIPOCTHIX BEIIECTB HA METAJIbI 1 HEMETAILIIBI.

[Toctostnnast ABoraapo. KommdectBo BemiectBa. Mok, MonsipHas macca. MousipHbiii  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIMHUIIBI KOJIWYECTBA BEIIECTBA MIJUIUMOIb U KHUJIO MOIIb,
MUJUTAMOJIIPHAS. W KHJIOMOJISIPHAST MacChl BEIIECTBA, MUJUIUMOJISPHBIA M KHUJIOMOJISPHBIA OOBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacuersl ¢ ucnosib30BaHMEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIMA
00BEM razoBy», «IOCTOSTHHAS ABOTaApO».

PacueTHble 3a1a4u. 1. Beruncnenre MOISpHON MacChl BEIIECTB 110 XUMUYEeCKUM (popmyiiam. 2. Pacyers
C UCIOJIb30BaHUEM IMOHATHI «KOJIWYECTBO BEILECTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIA 00bEM Ta3oBy,
«TOCTOSIHHASI ABOTAIIpO».

Hemonctpanuu. HekoTtopble MeTaibl M1 HEMETAIJIbl KOMYecTBOM BemiecTBa 1 Mosb. Mozens
MOJIIPHOTO 00’beMa Ira3000pa3HbIX BEIIECTB.

Tema 4. CoequHeHus1 XUMHUYECKHX 3JIEMEHTOB

Crenenp okucieHus. OnpeneneHHe CTENEHM OKUCICHUS 3JIEMEHTOB 10 XHMMHUYECKOH (opmyie
coenurenusi. CocrapieHue GopMysn OMHAPHBIX COCAMHEHHH, oOuii crmocod uX Ha3blBaHUA. buHapHbIE
COEIMHEHUS: OKCHJIBI, XJIOpUabl, cynbduasl u ap. CocraBinenue ux ¢opmyi. [IpencraBuren oKCHUAOB:
BOJIA, YIVIEKHCIIBIM ra3 M HeramieHas u3BecTh. [lpeacTaBUTENH JETYy4MX BOJOPOAHBIX COEIMHEHUM:
XJIOpOBOZOPOA M aMMHak. OCHOBaHUS, MX COCTaB M Ha3BaHMUS. PacTBOPMMOCTb OCHOBaHUN B BOJE.
Tabnuna pacTBOPUMOCTH TMAPOKCUIOB U cosiei B Boze. [IpeacraBurenu menodei: TMIpOKCHU bl HATPUS,
Kanus ¥ Kanbuys. [loHsaTre 0 kadyecTBEeHHbIX peakuusax. MHaukaropsl. MI3MeHeHNe OKpacKu MHANKATOPOB
B ILeJ04YHOU cpefe. Kucnotel, ux cocraB u HazBaHus. Knaccuduxarus kucnor. [IpeacraBuren KUCIOT:
CcepHas, cojisHas W a30THas. V3MeHeHune OKpacKM HHAMKATOpOB B KHCIOTHOW cpene. Comm Kak
MIPOU3BOJIHBIE KUCTIOT M OCHOBaHUM. X cocTtaB u Ha3BaHus. PactBopumocTs conelt B Boje. [IpencraBurenu
COJIe: XJIOpU HATpus, kKapOooHaT u pochaT KalbIusl.

AMopdHBIE W  KpHUCTaUIMYECKHE  BellecTBa. MEXMOIeKyJIsIpHble  B3aUMOJEHCTBUS.  THUIIBI
KPUCTAITMYECKUX PELIETOK: MOHHAs, aTOMHasi, MOJIEKYJISIpHAsl U MeTaJllTNuecKasi. 3aBUCUMOCTb CBOICTB
BELIECTB OT TUIOB KPUCTAJUIMUECKUX PEIIETOK. BelecTBa MONEKYJIIIPHOTO 51 HEMOJIEKYJISIPHOTO CTPOEHUS.
3aKOH MMOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Uuctele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBONCTBA YHCTHIX
BelmecTB U cMecei. MIx coctaB. MaccoBast m oObeMHast J0JIsI KOMIIOHEHTa CMecH. PacdeTsl, CBsA3aHHBIC C
VICIIOJIb30BAHUEM TOHATHUS «JI0JIS».

Pacuyernsle 3agaun. 1. Pacuer MaccoBoil 1 00bEMHON [0JIENl KOMIIOHEHTOB CMECH BEIECTB. 2.
Brruncnenne MaccoBoi 10715 BELIECTBA B paCTBOPE IO U3BECTHOM Macce paCTBOPEHHOTO BEIIECTBA U MACCe
pactBopuTens. 3. BeraucieHnne mMacchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEINSI, HEOOXOIUMBIX ISt
IIPUTOTOBJIEHUS ONIPEJIETIEHHON MacChl pacTBOpa ¢ M3BECTHOM MAacCOBOM J0JI€ paCTBOPEHHOIO BELIECTBA.

JdemoncTpanun. O6pasibl OKCUI0B, KUCIOT, OCHOBaHUH U coyiei. MoJienu KpucTalIndecKuX pemieToK
XJIOpHIa HaTpHsl, anmmasa, okcuna yriaepoaa (1Y). CrmocoOsl pasencHus cMecei. TUCTUIUISIUS BOJIBL.



JlabopaTopHble ONBITHI.

1. 3HakoMcTBO ¢ 0Opa3lamMH BELIECTB Pa3HbIX KIACCOB.

2. Pasnienenue cmecei.

IIpakTH4ecKkue 3aHATHS

2.[IpuroTtoBnenue pacTBopa caxapa u oInpejeseHIue MacCOBOM JOJIU €ro B pacTBOpeE.
Tema 5. 3MeHeHuUs1, NPOUCXOsIIINE C BelleCTBaAMHU

IloHsATHE SIBIEHUM KaK U3MEHEHUH, IPOUCXOIAIIMX C BELIECTBAMU. SIBICHUS, CBSI3aHHBIC C U3MEHEHUEM
KPHUCTAJNINYECKOr0 CTPOCHHUS BELLIECTBA P [TOCTOSIHHOM €ro cocTase, pusndeckue sapiaeHus. Guznueckue
SBICHUS B XUMHUU: JUCTAULINUA, KPUCTAJUIM3ALMs, BbIIApUMBAaHUE M  BO3NOHKA  BEILECTB,
LHEHTpUpyrupoBaHue. SIBieHus, CBA3aHHbIE C W3MEHEHMEM COCTaBa BELIECTBA, XUMHUYECKHUE PEAKIIMH.
[lpusHaku W ycloBHsS MPOTEKaHWS XUMUYECKUX peakuuid. [loHsTHEe 00 3K30- ¥ SHAOTEPMHUECKUX
peakuusax. Peakiuy ropeHus Kak 4aCTHBIN ClTydaill 9K30TEPMUYECKUX PEaKLui,

IPOTEKAIONIMX C BBIIEICHUEM CBETA. 3aKOH COXPAHEHMsI MacChl BELIECTB. XUMHYECKHE YpaBHEHHUSI.
3HadyeHue UHJEKCoB U K03 durmenToB. CocTaBlieHNE ypaBHEHUH XUMUYECKUX PEaKIHii.

Pacuersl 1o xuMryeckum ypaBHeHUAM. Pemienue 3a1a4 Ha HAX0KIEHHE KOJIMYECTBA BEIIECTBA, MAaCChl
win o0beMa MPOAYKTa PEAKIMU MO KOJMYECTBY BELIECTBA, MACCe MM O0ObEMY MCXOIHOIO BELIECTBA.
PacueTrsl ¢ HMCIOIB30BAHMEM MOHATHUS «IOJISD», KOTZA MCXOJHOE BELIECTBO JIaHO B BHJIE pacTBOpa C
3alaHHOM MacCOBOM JI0JIE pAaCTBOPEHHOIO BEILECTBA WU COIAEPIKUT ONPENEICHHYIO TOJII0 IPUMECEH.

Peakuun pasnoxkenus. Ilonsatue o ckopoctu xumuueckux peakuui. Karamuzatopsl. DepMEHTHI.
Peakuuu coenunenus. Karanutudeckue m HekatanuTuueckue peakuuu. OOpaTuMble U HeoOpaTUMbIe
peakuuu.

Peakuuu 3amemieHusi. DNEKTPOXUMHUYECKUN D]l HANpPsSIKEHUH METaJuIOB, €ro HCIOJIb30BaHHUE IS
IPOTHO3UPOBAHUSI BO3MOXKHOCTH ITPOTEKAHUS PEAKLIUI MEXly METalllIaMH ¥ pacTBOpaMH KUCIIOT. Peakiuu
BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEW JPYTMMU METaJlJIaMHu.

Peakiiun oomeHna. Peakiuu HeliTpanu3anuu. Y cIoBUS NPOTEKAHUS peakivii oOMeHa B pacTBOpax 10
KOHIIA. THIBI XUMUYECKHX peaknuii (10 MPHU3HAKY «YHCIO U COCTAB MCXOAHBIX BEUIECTB WM MPOJIYKTOB
peakIMn») Ha IpUMepe CBOMCTB BOJIbI. Peakius pas3noskeHust — 3JIeKTpoan3 Bobl. Peakunu coenHeHus
— B3aUMO/JICHCTBUE BOJIbI C OKCHJIAMU METAJUIOB U HeMeTaJI0B. [ToHsITHE «TUAPOKCHUIBIY.

Peakuuu 3amenieHust — B3aUMOEHCTBUE BOJBI C IMIETOYHBIMHU M IIEIOYHO3EMEIbHBIMU MeTaJIaMH.
Peakuuu o6mena (Ha npumepe TUapoiIn3a cyabGuaa aTlOMUHUS U KapOuaa KaabIus).

PacueTHble 3agaun. 1. Beruuciienue mo XuMU4eCKUM YPaBHEHUSM MacChl MM KOJIMYECTBA BELIECTBA 110
M3BECTHOM Macce UM KOJIMYECTBY BEILECTBA OJHOIO U3 BCTYNAIOUIUX B PEAKIMIO BEIIECTB WIH POAYKTOB
peakuuu. 2. Beruncienue Macchl (KOJIMYECTBa BEIECTBa, 00beMa) MPOAYKTa PEaKlMH, €CIM U3BECTHA
Macca MCXOJHOIO BEIIECTBA, COJEPIKAIIEro OMPENCNICHHYIO J0JI0 npumeced. 3. BoluncneHune macchl
(konMuecTBa BellecTBa, 00beMa) MPOAYKTa PEaKLUH, ecIM U3BECTHAa Macca pacTBOpa M MaccoBas JIOJS
PacTBOPEHHOTO BEILIECTBA.

JdemoncTpanuu. IIpumepsl pusnueckux sBICHUN: a) MiaBieHUe mMapaduHa; 0) BO3roHKa Hoja WU
OEH30MHOI KUCIIOTHI; B) PACTBOPEHUE IIepMaHraHaTa Kajius; ) JudQy3us AyHMIHUCTHIX BELUIECTB C ropsIien
JAMIIOYKK HakanuBaHws. [IpuMepsl XUMHUYECKMX SBJIEHWW: a) ropeHme MarHus, ¢docdopa; 0)
B3aMMO/ICICTBHE COJITHOM KHCIOTBI C MpaMOpOM HJIM MEJIOM; B) moiydeHue rujapokcuaa meau (II) r)
pacTBOpEHHE MOJYYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aumozeiicteue okcunaa meau (II) ¢ cepnoit
KHCJIOTON TpH HarpeBaHWM; €) pas3sIo’KEHHe NMEepMaHraHaTa Kajlus; *) B3auMoJieiicTBHE pa30aBIEHHBIX
KHCJIOT C METaJUIaMH; 3) pa3jiokKeHHe MepoKCHIa BOJI0POa.

JlabopaTopHble ONBITHI.

3. CpaBHEHHE CKOPOCTH MCIIAPEHHS BOJBI U CITUPTA MO MCUYE3HOBEHUIO WX Kamellb Ha (pUiIbTpoBaIbHOM
Oymare.

4. OKuCIIeHNEe MEH B TUTAMEHH CITUPTOBKH MJIH TOPEITKH.

5. I[loMyTHEHHE N3BECTKOBOM BOJIBI OT BBLABIXAEMOI'0 YTJIEKHUCIIOTO rasa.

6. IlosyyeHure yriieKuciaoro ra3a B3auMOJACCTBUEM CObI U KUCIIOTHI.

7. 3amemenue meau B pactBope xiopuaa meau (II) sxenezom.



IIpakTnyeckue 3anaTusa: Ne3 «HaGmoneHus 3a U3MEHEHUSMH, NIPOUCXOAIINE C TOPALICH CBEYON.
Ned «IIpu3HaKM XUMHUYECKON PEAKIIM.
Tema 6. PacTBopenue. PacTtBopbl. Peakumu mOHHOTr0 00MeHAa M OKUCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUH

PactBopenne kak Qusuko-xuMuyeckuid mpouecc. lloHsTHE O THApaTax M KPUCTAIIOTHIpaTax.
PactBoprMocTs. KpuBbie pacCTBOPUMOCTH KaK MOJZIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEILECTB OT
Temneparypbl. HachlllleHHbIE, HEHACBILICHHBIE U MEPECHILICHHBIE PACTBOPHI. 3HAUEHHUE PACTBOPOB IS
HOPUPOIBI M CENbCKOro Xo3sicTBa. IloHATHE 00 IEKTPOIMTUYECKON Auccoluanuu. DJIEKTPOIUTHI U
HEIEKTPOJIUTEI. MeXaHu3M IHUCCOLMALUU JJIEKTPOJIUTOB C PaA3JIMYHBIM THUIIOM XUMHUYECKOH CBS3H.
CreneHb 1eKTpoIUTHYECKOH Tucconuannu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIO)KEHUSI TEOPUHU IIIEKTPOJIUTUYECKOW Juccouuanuu. VoHHbIE ypaBHEHMS peakiuil.
VYcnoBus NPOTEKAaHUS PEaKLIMKU 0OMEHa MEX Ty SJIEKTPOJIUTAMHU /10 KOHIIA B CBETE€ HOHHBIX IIPE/ICTaBICHUH.
Knaccudpukanus noHOB M ux cBoiicTBa. KucnotTel, mx kinaccudukanus. Jucconmmanus KUCIOT W HX
CBOICTBA B CBETE TEOPHUH ANIEKTPOJUTUYECKOW AHcconManvy. MoJeKyJIsspHble U MOHHBIE YpaBHEHUS
peakuuii KucioT. B3aumoneicTBHE KHCIOT € METallaMU. OJIEKTPOXMMUYECKUM psJl HaIpsHDKEHUN
METaJIJI0B. B3auMoIeNCTBUE KUCIOT C OKCHUAAMM METaJuloB. B3aumonelcTBue KUCIOT C OCHOBAHUSAMHU
peakuus HeWTpanuzauuu. BzaumonelicTBrue KUCIOT ¢ coiisiMu. Vcnionb3oBaHue TaOIUIbI paCTBOPUMOCTHU
JUI XapaKTePUCTUKU XHUMHYECKMX CBOMCTB KuCIOT. OCHOBaHHSA, UX KiIacCU(UKALUA. AUCCOLUALMS
OCHOBaHMM M HX CBOMCTBA B CBETE TEOPUHU DIIEKTPOIMTUYECKOW Jucconuanuu. Bsaumonencrue
OCHOBAHUHU C KHCIOTaMH, KMUCIOTHBIMU OKCUAAMU U coyisiMU. Mcronb3oBaHue TaOIMIIbI pacCTBOPUMOCTH
JUISl XapaKTepUCTUKU XMMHMYECKUX CBOWCTB OCHOBAaHMU. Pa3nojkeHHe HEpacTBOPMMBIX OCHOBAHUH IIPH
HarpeBaHuu.

Conu, ux KinaccuuKamnysi U JUCCONUAIUS PA3IMIHBIX THIIOB coyiel. CBOICTBa COJCH B CBETE TCOPUHU
INEKTPOJIMTUYECKON IHccolManui. B3auMoaeiCcTBUE COJNEH C METAJUIAMM, YCJIOBUS NPOTEKAHMs 3THUX
peakuuid. B3ammopeicTBue coJjiel ¢ KHCIOTaMH, OCHOBAaHUSMU U COJSIMH. VCroiib30BaHHME TaOIUIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOWCTB COJIEH.

O60611eHne cBeieHni 00 OKCHIax, UX Kiaccu(UKalMi U XUMUYECKUX CBOMCTBAX.

I'eneTndeckue psAabl METAIIJIOB U HEMETAIUIOB. [ eHeTHYECKas CBA3b MEXKIY KIacCaMu HEOPraHMYECKUX
BEIIECTB.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuud. OKHUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE.

Peakiiuu MOHHOrO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. CocTaBieHHEe ypaBHEHUMH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJOM JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIECTB — METAJUIOB M HEMETAJIOB, KUCJIOT U COJIel B CBEeTe MpeACTaBICHUN 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIECCAX.

Jdemoncrpanuu. McnbiTaHue BEECTB M UX PacTBOPOB HA  DJIEKTPONPOBOAHOCTb. JIBUIKECHUE
OKpAILIEHHBIX MOHOB B AJIEKTPUYECKOM I10JI€. 3aBUCUMOCTb 3JIEKTPONPOBOJIHOCTH YKCYCHOM KHCIIOTHI OT
KOHILIEHTpauuu. BzauMoaeiicTBue IIUHKA ¢ CEPOM, COJITHOU KUCIOTOM, xinopuaom meau (II).

JlaGopaTopHbIe ONBITHI.

8. Peakuuu, xapakTepHble 7151 paCTBOPOB KUCIOT (COJISIHON WIJIM CEPHOIN).

9. Peakuuu, XxapakTepHble 17151 paCTBOPOB ILEI0UYEH (TMAPOKCUAOB HATPUS WIN KaJIus).

10. TTonmyuyeHue U CBOMCTBA HEPACTBOPUMOTO OCHOBaHUS, HarpuMep, ruapokcuaa meau (11).

11. Peakuuu, XxapakTepHbIe Ul paCTBOPOB coltel (Hampumep, st xaopuaa menu (11)).

12. Peakuuu, xapakTepHbI€ JJIs1 OCHOBHBIX OKCHJIOB (HaIlpuMep, AJIsl OKCH1a KaJIbIHs).

13. Peakuuu, xapakTepHbI€ 1JIs1 KUCIOTHBIX OKCHIOB (HAalpuMep, JJIs YIJIEKHCIIOTO ra3a).

IIpakTuyeckue 3ansitus: 4. [IpakTudeckas padora Ned «PenieHne s3kciepruMeHTaIbHBIX 3a/1a9».

HroroBasi kKoHTpo/IbHAsI padoTa 3a Kypc XUMHUH 8 Kj1acca



Conep:xxanue padouyeii mporpammsbl o xumuu B 9 kiacce (1 yaca B Hexento 34 4 B roa)
Tema 1.001mas XapaKTePpUCTHKA XMMHUYECKUX 3JIEMEHTOB M XUMHYECKUX PeaKuuid

XapaKTepUCTUKA JIEMEHTA 110 €T0 MOJI0XKEHUIO B [Ileproandeckoil cucTeMe XUMUYECKUX 31EMEHTOB 1.
N. MenpneneeBa. CBONCTBa OKCUAOB, KMCIOT, OCHOBAHUN U COJIEW B CBETE TEOPUU BJIEKTPOIUTUUYECKOU
JUCCOLUALMU U OKACIICHUSI-BOCCTAHOBIICHUS.

[lonartue o mepexoAHbIX 3neMeHTax. AMQOTEpHOCTb. ['eHeTHYeCKUi psij MEePexXOIHOr0 3JIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux aemeHToB /. 1. Menneneena.

XuUMHUYECKasi OPraHU3aLusl KUBOU U HEXKUBOM NPUPOJbI. XHUMHUUECKUHN COCTaB sApa, MAaHTUU U 36MHOU
KOpPbI. XMMHYECKHE DJIEMEHTBI B KJIETKAX JKUBBIX OPraHU3MOB. MaKkpo- 1 MUKPO3JIEMEHTHI.

O06o001eHne CBeIeHNH 0 XUMHUECKUX peakuusax. Kinaccupukanus XuMHUECKUX peakuii 0 pa3IMuHbIM
NpU3HAKAM: «YHCJIO M COCTaB PEArHpylIIuX U 00pa3yIomUXCs BEIIECTB», «TEIUIOBOH APQeKT»,
«HAIPaBJICHUE», KA3MEHEHUE CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIUX pearupyromye BelecTBay,

«(haza», «ucnonp30BaHUE KaTajau3aTopa». [IoHATHE O CKOPOCTH XMMHUYECKON peakiun. DakTopsl,
BIIMSIOLIME HA CKOPOCTh XMMHUYECKUX peakuuii. KatanuzaTopsl n katanus. MHrMOUTOpbl. AHTHOKCHIAHTBHI.
HMemouncTpamun. Pazmmunsie hopmel Tadmuiet J{. 1.MenneneeBa. 3aBUCUMOCTh CKOPOCTH XUMUYIECKON
peakuuu OT NPUPOAbI PEarupyOIIUX BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHMYECKON peakLuu OT
KOHLEHTPALUU PEArUPYIOLINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM peaklMK OT IUIOIIA U
COIIPUKOCHOBEHUS PEAarnpyroLIMX BeIECTB («KUIALIMNA CII0i»).

JlabopaTopHblie ONBITHI

1. [Tosmyuenue rujpoKcuia HMHKA U UCCIIEJ0BAaHUE €r0 CBOMCTB.

JluarnocTuyeckasi KOHTPOJIbHas padoTa

Tema 2. MeTtajiibl

[Tono>keHne MeETAUIOB B MNEPUOAMYECKOM CHCTEME XMMHMUYECKHX diemMeHToB 1. M. Menneneesa.
Mertannuueckas KpUCTaJlZIM4eCKasi peleTka U MeTajuIndeckas XuMudeckas cBsizb. OOmue ¢puznyeckue
cBoiictBa MeTauioB. CIulaBbl, MX CBOMCTBA M 3HA4YE€HHE. XUMHUYECKHE CBOMCTBA METaJUIOB Kak
BOCCTAHOBUTENEH. OJIEKTPOXUMHUYECKUNA psii HAOpsDKEHUH METAUIOB M €ro  HCIOJIb30BaHWE IS
XapaKTePUCTUKN XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTaioB. CrocoObl MOMyYeHHs] METAJIJIOB: MUPO-,
TUAPO- U dNeKTpomMeTauTyprus. Kopposus MetamioB u crnocoObl 60pbObI ¢ HEH.

O0masi XapakTepuMCTHKA IIEJ0YHBIX MeTa/ioB. Metauibl B mpupoge. OOmme crnocodbl HX
nonyueHusi. CrpoeHue aromoB. lllemouHble MeTayuibl — MpOCThIE BEIIECTBA, MX (U3HUECKHE U
XMMHYECKHE CBOMCTBA. BakHeiIMe COeNMHEHHs IIENOYHBIX METAJUIOB OKCHJBI, TMAPOKCHABI U COJHU
(xopunbl, kapOoHAThl, Cyiab(paThl, HUTPATHI), UX CBOMCTBA M NPUMEHEHUE B HAPOJHOM XO3SHCTBE.
Kanuiineie ynoOpenus.

O0mas xapakTepucTHKa 3jeMeHTOB riaBHoil mnoarpynnbl |l rpymmbl. CtpoeHue atomos.
[lenouHo3eMenbHbBIE METAUIBl — MPOCThIE BELIECTBA, MX (PU3MUYECKHME M XHMHUYECKHE CBOWCTBA.
Baxneiiine coeaMHEHUs MIEIOYHO3EMEIbHBIX METAJJIOB OKCH[BL, THAPOKCUABI U COJH (XJIOPHIBI,
KapOOHATBI, HUTPATHI, CyIb(aThl U ocdatel), X CBOMCTBA U IPUMEHEHHE B HAPOTHOM XO3AHCTBE.

Amomunuii. CTpoeHue aroma, (GU3NIECKUe U XUMUIECKHUE CBOMCTBA MPOCTOro BemecTBa. CoeTMHEHUS
IIOMUHUS OKCHJI U TUAPOKCHUT, UX aM(poTepHbIi xapakTep. Baxkneiimme conu amomunus. [Ipumenenue
ATIOMWHUS ¥ €T0 COeINHEHHUI.

Keneso. Ctpoenue atoma, pU3NUECKUE U XMMUYECKHE CBOICTBA MPOCTOro BellecTBa. | eHeTHueckue
pamel Fe’+ m Fe®+. KauectBeHHble peakunu Ha Fe’+ m Fe+. Baxueiimme comu kenesa. 3HadeHHE
JKele3a, ero COeUHEHMH U CIUIaBOB B MIPUPO/IE U HAPOJHOM XO3AHCTBE.



Jemonctpanun. OOpa3pl IMETOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpa3isl  CIUIABOB.
B3anmoneiictBre HaTpuUsl, JIMTHUS U KalbLus C BOAOW. B3aumonelicTBre HaTpUs U MarHusi ¢ KUCJIOPOJIOM.
BsaunmoeiicTBre MeTamuioB ¢ Hemerauiamu. [loayduenne ruapokcuaos xenesa (II) u (11).

JladopaTopubie onbIThl. 2. O3HaKOMIIeHHE ¢ oOpa3liaMu MeTauioB. 3. B3auMozeiicTBe METalJIOB ¢
pacTBOpamMu KHUCIOT U cosieid. 4. O3HaKOMIIeHHE ¢ 00pa3liaMu MPHUPOJIHBIX COSAMHCHUM: a) HATpus; O)
KaJIbLIMS; B) alllOMUHUS; T) >kene3a. 5. [lonyueHue rujipoxkcuia aatOMUHHS U €r0 B3aUMOJCHCTBHUE C
pacTBOpaMH KMCIIOT U Hienoueii.6. KauecTBennsle peakuuy Ha MoHbl Fe’+ n Fel+

IIpakTn4yeckmne 3aHATHSA:

1. OcymuiecTBiieHHE LETIOYKHA XUMUYECKUX MPEBPALICHUN METAIIOB.

2. [Tonyuenue u CBOMCTBA COCTMHEHU METAJIIIOB

3. PelieHne skcriepuMEHTANIbHBIX 33/a4 Ha PAacliO3HaBaHKE U MOJyYEHHUE BEILIECTB.

Tema 3. Hemeranibl

OOmast XxapakTepUCTUKa HEMETAJUIOB: IOJIOKEHHE B Iepuoaudeckoil cucreme a. M. Menneneesa,
OCOOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTPULATEIBHOCTh KaK Mepa «HEMETAUNIMYHOCTH», Pl
JJEKTPOOTPHULATENBHOCTH. KpuCTaJIIM4eCKOe CTPOECHUE HEMETANIOB — IIPOCTBIX BEIIECTB. AJITIOTPOIIHS.
®duznyeckue cBOWCTBa HEMETAUIOB. OTHOCUTENBHOCTh OHATUH «METaD», «HEMETAILI.

Bonopoa. Ilonoxenue B nepuogu4ecKkon cucreMe XuMudeckux 3iemeHToB 1. . Menneneesa. Ctpoenue
aToMa U MOJIeKyJibl. @U3nYecKue U XUMHUYECKHE CBOICTBA BOJOPO/Ia, €T0 MOJIyYEHUE U IPUMEHEHHE.

Bona. Ctpoenue Mouiekynsl. Bogoponnas xumudeckast cBs3b. PU3n4eCKUe CBOMCTBA BOABI. AHOMAIUU
CBOWCTB BOAbIL. ['mapodunbabie U THAPOGOOHBIE BemecTBa. XUMHUYECKHE CBOMCTBA BOJBL. KpyroBopoT
BOJbl B npupone. Bonooumctka. Aspauus Boabl. bbiToBble (QuiIbTpbl. MuHepaibHbIE BOJBI.
JuctunnrpoBaHHas BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

OO0mas xapakTepucTHKa rajgoreHoB. CtpoeHue aTtoMoB. [IpocTele BemiecTBa, MX (U3MYECKHE U
XUMHUYECKHE CBoMcTBa. OCHOBHbBIE COEAMHEHHS TaJOreHOB (TaJOr€HOBOJOPOJbI M TaJOr€HHJbI), HX
cBoiicTBa. KauecTBeHHas peakuus Ha xyopua-uoH. KpaTkue cBenenust o xyope, 6pome, pTope U Koje.
[IprMeHeHne rajoreHoB U X COSMHEHUIN B HAPOJHOM XO3SMCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPONHs, CBOICTBA U MpUMEHEHHe poMOnueckoi cepbl. Okcusl cepbl (IV)
u (VI), ux nonydeHue, CBOUCTBA K mpuMeHeHne. CepoBOOpOIHAS U CepHUCTast KUCIOThI. CepHas KHCI0Ta
U €€ COJIM, UX IPUMEHEHHE B HApOJHOM Xo3siicTBe. KauecTBeHHas peakuus Ha Cyab(paT-uoH.

A3or. CTpoeHne atromMa U MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIeCTBA. AMMHAK, CTPOECHUE, CBOMCTBA,
nonydyeHue u npumeHeHue. Comu aMMOHHMS, UX cBoiicTBa U npumenenue. Okcunsl azora (1) u (IV).
A30THasi KUCJIOTa, €e CBOWMCTBa M NpuMeHeHHe. HurTparbl U HUTpUTHI, MpoOiieMa UX COJAEpKAaHUS B
CeNIbCKOXO035HCTBEHHOM MPOAYKIIMH. A30THbIE y100pEeHNUSI.

®ocdop. CtpoeHue aroma, ayioTpomus, cBoicTBa 0enoro M kpacHoro ¢ocdopa, UX NPUMEHEHHE.
OcHoBHble coemuneHus: okcun (Gocdopa (Y), oprodochopHas kucnora u ¢ocdare. DochopHbie
yA0OpeHUsI.

Yraepoa. CtpoeHue aToMa, aljaoTpONusl, CBOUCTBA AJIOTPOIHBIX MOAUpUKaLU, TpuMeHeHre. OKCHIbI
yraepoza (1) u (1V), ux cBoticTBa u npumeHenune. KauecTBeHHas peakiivst Ha yIJICKUCIbIHA ra3. KapOoHaTsr:
KaJIbIIUT, CO/Ia, MOTAIll, UX 3HAUEHHE B IPUPOJIE U )KU3HU dyeroBeka. KauecTBeHHas peakuus Ha kKapOoHaT-
HOH.

Kpemunii. CTpoeHune aTomMa, KpUCTaJUIMYECKUN KPEMHUM, €70 CBOMCTBA U MpuMeHeHue. OKCHI KpEMHHUS
(IV), ero npuponaubie pasHOBUAHOCTH. CHUIMKATHI. 3HAYCHHE COSAMHEHUN KPEMHUS B )KUBOW M HEKUBOU
npupoze. [lonarue o cuaMkaTHON IPOMBIIIEHHOCTH.

JemoncTpanun. O6pasibl TaJoreHoB — MPOCTHIX BEUIECTB. B3anMozeicTBre rajloreHoB ¢ HaTpHEM,
altoMuHuEeM. BeITecHeHHe XJ10poM OpoMa WM HMOJla U3 PacTBOPOB MX cojieil. B3aumopelicTBue cepsl ¢
METaJUIaMH, BOJOPOJIOM M KHUCJIOpPOAOM. B3anmMonencTBHe KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTBHI C
MEJBIO.

[Tornomienue yrieM pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHOBIeHHE Menu U3 €€ OKCUAA YIJIEM.
OO6pa31bl TpUPOIHBIX COETUHEHUH XJT0pa, cepbl, hocdopa, yraepoaa, kpemuus. OOpa3ibl BaXKHEUIIUX A5
HApOJIHOTO XO3fHCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, ¢ochaToB. OOpa3ubl CTEKNIA, KEPaMHKH,
LIEMEHTA.



JlabopaTopHble ONBITHI.
7. KauecTBeHHas peakusl Ha XJIOPHU-UOH.
8. KauecTBeHHas peakuus Ha CyJab(haT-HOH.
9. PacrioznaBaHue coneli aMMOHHSL.
10. ITomy4yeHue yriaekuciioro ra3a u ero paclio3HaBaHue.
11. KavyecTBeHHas peakuus Ha KapOOHAT-HOH.
12. O3nakomiIeHHE C TPUPOJHBIMU CHIIMKATAMHU.
13. O3nakomIIeHHE C TPOAYKIUEH CHIMKATHONW MPOMBIIIICHHOCTH.
IIpakTn4yeckmne 3aHATHSA:
4. Pemenue sKkcriepuMEHTaIBHBIX 331a4 1o TeMe «[loarpymnmna kucaopoaay.
5. Pemienue sxcnepuMeHTanbHbIX 3a1a4 1o treme «lloarpynmnsl a3ora u yriepogay.
6. Iloydenue, coOnpaHue U pacro3HaBaHHUE T'a30B.
Tema 5. O6001IeHHEe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

[lepuoanueckuii 3axkon u Ilepuogmueckas cucrema xumuuyeckux osiemeHToB JI. M.Menzaeneesa.
®u3NYeCcKUil CMBICI TOPSIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MEPHUOJA U TPYMIbl. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOMCTB 3JIEMEHTOB M HUX COCJUHEHMH B MEpUOJIaX M TpyIIax B CBETE MPEACTaBICHHUI O
CTPOCHHUH aTOMOB AJIEMEHTOB. 3HaueHue [lepuoanyueckoro 3akoHa.

Bunpl xuMuueckux CBsA3€M M THUIBI KPUCTAUNIMYECKUX pelIeTOK. B3anMOCBS3b CTPOCHHSI M CBOICTB
BEIIECTB.

Knaccudukanus XuMUYeCKHX peaklUid MO pa3IUYHbIM MpH3HAKaM (YHCIO U COCTaB PEarupyronmx u
00pa3yronmMxcsi BEIISCTB; HAMYHME TPAaHUIBI pasfena (a3; TermwioBoi 3(h(eKT; m3MeHeHHe creneHen
OKHUCJICHHUS aTOMOB; HCIIOJIb30BAaHHME KaTallW3aTopa; HampaBieHHe mpoTekaHus). CKOpocTh XUMUYECKUX
peakuii U (akTopsel, BiMstone Ha Hee. OOpaTUMOCTh XMMHYECKUX PEAKIUH U CIOCOOBI CMEIICHUS
XMMHYECKOTO PAaBHOBECHS.

IIpocteie u cioxHble BeniecTBa. MeTtamibl 1 HeMeTaulbl. ['eHeTHuueckue psiibl METaia, HEeMeTallla U
nepexoHoro Metamia. OKCUABI U THAPOKCHBI (OCHOBAHMS, KUCIOTHI, aM()OTEpHbIE THUIPOKCUIBI), COITH.
Hx cocraB, kiaccupukanuss ¥ 0OIMIME€ XUMHUYECKHE CBONCTBA B CBETE€ TEOPUM IJICKTPOJIUTUUECKON
JUCCOLIMAIUH.

HroroBasi koHTpoOIbHAsI padoTa 3a Kypc Xumuu 9 kiaacca

IIpumepHble HaNpaBJIeHUs] POEKTHOM /1eSITeIbHOCTH 00yYaIOIINXCH.

1. Pabora ¢ MCTOUHHKaMH XUMUYECKONH MH(OpMaLIMU — UCTOPHUYECKHE 0030pbl CTAHOBIICHUS U
pa3BUTHUS U3YUYECHHBIX MOHATUHN, TEOPHI, 3aKOHOB; KU3Hb U JIEATEIbHOCTD BBIIAIOIINXCS YUEHBIX -
XUMHKOB.

2. AHanuTHueckue 0630pbl HH(POPMAIUK 110 PEIICHHUIO ONPEAETICHHBIX HAyYHbIX, TEXHOJIOTHYECKHUX,
MPAKTUYECKUX MPoOIIeM.
3. OBiazieHre OCHOBaMHU XMMHUYECKOTO aHAIIN3A.
4. OBnageHre OCHOBAMU HEOPraHMUYECKOTO CUHTE3A.
TemaTuyeckoe NJIAHUPOBAHUE

8 knacc
(34 9)
Neni/n Tema KoanyectBo yacos
1 BBenenue 2
2 I'maBa 1. ATOMBI XUMHUYECKUX DJIEMEHTOB 4
3 I'naBa 2. [IpocTrie BenmecTBa 4




4 I'naBa 3. CoequHEeHU XUMUYECKHAX DIIEMEHTOB 6
5 I'naBa 4. VI3MeHeHus1, TPOUCXOISAIINE C BEIIECTBAMHA | D
6 I'naBa 5. PactBopenue. PactBopsl. Peakiiu nonnoro | 13

oOMeHa U OKUCIIMTEILHO-BOCCTAHOBUTEILHEIE

peakuuu

9 knacc
(34 9)

Nerr/it Tema KonmuectBo yacos
1 I'maBa 1. OOmas XapakTepUCTUKA XUMHYECKHX | 5

3JIEMEHTOB M XUMHYECKUX PEaKIINit
2 I'naBa 2. Metaiuinl 10
3 I'naBa 3. Hemerasibl 14
4 I'naBa 4. O06oOmeHne 3HAHUM MO XUMHH 33 Kypce | 5

OCHOBHOM HIKOJIBI.




