ITpunoxxenne Ne 11

K OCHOBHOM 00pa3oBaTebHON IIporpamMme
OCHOBHOT'O 0011Iero 00pa3oBaHus,
yTBEpKJIeHHOH TTprKka3oM oT 29.08.2016 r. Ne 83

PaGouyasi nporpamma y4e0HOro Kypca «Xumusa 8 — 9 kiaace»

IlosicHUTENbLHASA 3aNIMCKA

[IporpamMma npenHazHayeHa JUIsl U3y4EHUS] Kypca «XUMHUU» B OCHOBHOM Ikoje (8-9
KJacchl), cooTBeTcTBYeT denepalbHOMY TOCYJapCTBEHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY
BTOporo mnokosieHusi (denepanbHblii  roCyAapCTBEHHBIM  00Opa3oBaTelbHBIA  CTaHAAPT
OCHOBHOTO o0mero ob6pasoBanus /Ctanmaptsl Broporo mokojenus / M.: «lIpocBenienuer,
2011- cTp.48).

[Tporpamma cocraBiieHa Ha OCHOBE MPUMEPHBIX MPOTPAMM 10 YIEOHBIM IpeAMETaM «XUMHS
8-9 knaccel» (ctaHmapThl BToporo nokojeHusi) M., Ilpocsemenne, 2011; aBTopckoi yueOHOM
nporpammbl O.C.I'abpuensin «IIporpamMmma ocHoBHOTO oOmiero oOpasoBanus. Xumus. 8-9
knaccesl»y. M.: lpoda,2012; (®I'OC); ocHoBHOU 00pa3zoBaTeNbHON MpOrpaMMbl OCHOBHOTO
obmero oopazoanuss MKOYVY «3Buzxenckas OOLL.

Jlannast paboyasi mporpaMMa OpUEHTUPOBaHA HA MCIOJIb30BaHHWE YYEOHHUKOB M0 XUMHUU U
yuebHOo-MeToinyeckux nocoouit YMK, co3aHHbIX KOJUIEKTUBOM aBTOPOB IOJI PYKOBOJICTBOM
O.C.I'abpuensiHa.

[lenn XuMMUYECKOTO OOpa30BaHMA B OCHOBHOW MIKOJE (POPMYIUPYIOTCS HAa HECKOIBKUX
YPOBHSIX: TI100aNIbHOM, METAIPEIMETHOM, JTUYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUM
K pe3yJibTaTaM OCBOEHMSI COAECPHKAHUS PEAMETHBIX IPOTrPAMM.

OcHoBHOe o0miee oOpa3oBaHME - BTOpas CTyNeHb oOmero obpasoBanus. OmHON u3
BaOXHEHMIINX 3aJay 3TOro H3Tana SBJSETCS IOATOTOBKA OOYYalOIIMXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MpodeccuoHaNbHOro myru. OOyyarouiecs: AOMKHbI
HAyYUTHCSI CAMOCTOSITENIbHO CTaBUTh LIEJIM U ONPENENATh IYTH MX JOCTH)KEHHUS, UCII0JIb30BATh
MPUOOPETEHHBI B IIKOJE OMBIT IEATEIbHOCTH B pPEaJbHOW KH3HU, 32 paMKaMu Y4eOHOTO
nporecca.

['maBHbIE 11€7M OCHOBHOT'O 00IIIEro 00pa3oBaHMsI COCTOST B:

1) ¢opMupOBaHUM IIEIOCTHOTO MPEACTABICHHS O MHPE, OCHOBAHHOI'O HAa MPHOOPETEHHBIX

3HAHUAX, YMEHHSX U CII0CO0axX e TeTbHOCTH;

2) TPUOOPETEHHH OIbITa PA3HOOOPA3HOM eI TEIbHOCTH, TIO3HAHUS  CAMOTIO3HAHNS;

3) MOAroToBKE K  OCYIISCTBICHHIO  OCO3HAHHOTO  BHIOOpa  HMHAWBHIYaTbHOM
00pa3oBarenbHON WM MPodhecCuOHATBLHON TPAaeKTOPHUH.

Bonbiioit Bkmajg B JOCTHIKEHHE TIJIABHBIX L€JIell OCHOBHOTO 00LIero oOpa3oBaHUS BHOCHT
u3zydenue xumun. Kotopoe nmpu3BaHo o0ecreynTh:

1) ¢dbopmupoBaHHe CHCTEMbl XUMHYECKHX 3HAHUI KaK KOMIIOHCHTA €CTECTBEHHO-HAyYHOU
KapTUHBI MUDA;

2) pa3BUTHE JHYHOCTH OOYYalOUIMXCS, MX HWHTCIUICKTYaJbHOE W  HPABCTBEHHOE
COBEpUICHCTBOBAHNWE, (OPMUPOBAHWE Yy HUX TYMAaHUCTUYECKUX OTHOIICHUH U
HKOJIOTHUECKH 11eJIECO00Pa3HOT0 MOBEIEHUS B OBITY U TPYJOBOI I€ATEILHOCTH;

3) BBIPAOOTKY MOHMMAaHHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XHUMHH, a TaKXKe
¢dopMHpoBaHHE OTHOLIEHHWS K XHUMHM Kak K BO3MOXHOM oOmactu Oynymiei
MPAKTUYECKON JAESITeIbHOCTH;

4) ¢dopmHpOBaHHE YMEHHUI 0€30MacHOrO OOpalIeHUs] C BELIECTBAMH, UCIIOJIB3YEMBIMH B
MMOBCETHEBHOMW JKU3HU.

[ensiMu U3y4eHUs] XUMUU B OCHOBHOM LIIKOJIE SIBJISTFOTCS:

1) ¢opmupoBaHue y 0OydYaIOMIUXCS YMEHHUS BUACTh W MOHUMATh LIEHHOCTh OOpa30BaHM,
3HAYUMOCTh XHMMHYECKOTO 3HAHMUS JJIs KaXKIOrO0 YEJIOBEKAa HE3aBHCHUMO OT €ro
npoecCuOHANbHOM AESITeTbHOCTH; YMEHUSl pa3iudarh (akThl M OLIEHKH, CPaBHHUBATh
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OIICHOYHBIE BBIBOJBI, BHJIECTh MX CBS3b C KPUTCPUSMHU OILICHOK M CBSI3b KPHUTEPHUEB C
OTIPENICTICHHON CUCTEMOM IIEHHOCTEH, (OpMYIHpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

2) dopMmupoBaHue y 00yUYarOIIUXCS IEIOCTHOTO MPEICTABICHHS O MUPE U POJH XUMHU B
CO3JaHMHM COBPEMEHHOW E€CTECTBCHHO-HAYYHOW KapTHHBI MHpPA; YMEHUS OOBICHATH
O0BEKTHl M MPOLECCHl OKPYXKAIOIeH JeWCTBUTEIBHOCTH — MPHUPOAHOM, COLMATbHOMH,
KYJIBTYPHOH, TEXHUYECKOU CPEJIbI, UCIIONB3YS TSI ’TOTO0 XMMHYECKHUE 3HAHUS,

3) npuoOpereHue OOYYAIOIIMMHUCS OIBITA PAa3HOOOPA3HOW JAEATEIBHOCTH, TO3HAHUSA H
CaMOIIO3HAHUS;, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINX
YHHUBEpCAJIbHOE 3HAUEHUE MJIs Pa3IMYHBIX BUJOB JIEATEIbHOCTHU: PELICHUS MpoOiieM,
NPUHSITHS PEIICHUH, MOUCKA, aHamu3a U 00paboTKu MH(pOpMaHKU, KOMMYHUKATUBHBIX
HABBIKOB, HAaBBIKOB H3MEpPEHUH, COTpPYAHHMYECTBA, Oe€30MacHOro oOpamieHus cC
BEILECTBAMH B TIOBCETHEBHOM KU3HHU.

Ocnogubimu udesmuy yd4eOHOTO MpeaMeTa XUMHUS SABIISIOTCA:

O MaTepHaIbHOE €IMHCTBO BELIECTB €CTECTBEHHOTO MUPA, UX T€HETUYECKAsl CBSI3b;
O MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIY COCTABOM, CTPOEHHEM, CBOMCTBaMH, MOJyYECHHUEM U
MIPUMCHECHHUEM BEIICCTB;
O TI03HaBaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUYECKHUX PEaKIIHii;
O OOBSCHSIOMAS W TPOTHOZHPYIOIIAS POJb TEOPETHYSCKHUX 3HAHWUU i (DAaKTOJIOTHYECKOTO
MaTepuania XuMUU 2JIEMEHTOB;
O KOHKpPETHOE XHUMHYECKOE COCAMHEHHWE KaK 3BEHO B HEMPEPBIBHOM I1IE€MU MPEBpPAIICHUM
BEIIECTB, YUYaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX FJIEMEHTOB M XUMUYECKOW IBOJIIOLINH;
O OOBEKTUBHOCTh M ITO3HABAEMOCTHh 3aKOHOB IMPHUPOIBI; 3HAHWE 3aKOHOB XHMHHU IT03BOJISICT
VIPaBIsATh XUMHUYECKHMMH TPEBpAIlleHHss MU BEIIECTB, HAXOAUTh SKOJIOTMYECKH Oe30macHbIe
CIoCcOOBI MPOU3BOJICTBA U OXPAHBI OKPYXKAIOIIEH CPE/Ibl OT 3arpsS3HEHNS;
O B3aUMOCBSI3aHHOCTb HAyKH U MPAKTUKH; TPEOOBAHUS MPAKTUKU — JIBIKYILAS CUJIA PA3BUTHUSA
HAyKH, YCTIEXU MPAKTHUKH 00YCIIOBIICHBI TIOCTHKEHUSIMU HAYKH;
O pa3BUTHE XUMHYECKOH HAayKH W XUMH3alUs HApOJHOTO XO34HCTBA CIyXaT HHTepecam
YyeloBeKa W oOmecTBa B IEJIOM, HMEIOT TYMaHUCTUYECKMM XapakTep U IPU3BaHbI
CI0CcOOCTBOBATH PELICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH UJIeU PEATU3YIOTCS TTYTEM JIOCTUKEHUS CICAYIONINX Yeel.
Gopmuposanue 'y ydalmmxcs XUMHUYECKOHW KapTUHBI MHpa Kak OpraHMYecKOW YacTH ero
1[EJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHBI;
pazeumue TO3HABaTENbHBIX HMHTEPECOB, WHTEUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
YYaIIUXCs B MPOIECCe U3YUCHUSI UMH XMMUYECKON HAYKW U €€ BKJIaJla B COBPEMEHHBIN HAay4YHO-
TEXHUYECKUU MPOrPeCC;
¢opmuposanue BOXXHEUIIUX JIOTUYECKUX OINEpaIiuii MBIIUICHUS (aHaJIU3, CUHTE3, 0000IIeHue,
KOHKpETH3aIusi, CpaBHEHHWE U Jp.) B MPOIECCE IMO3HAHUS CHUCTEMbl BaKHEUIINX TMOHATHUH,
3aKOHOB M TEOPUH O COCTaBe, CTPOSHUU U CBOMCTBAX XMMUYECKUX BEIIECTB;
socnumaHnue yOeKIeHHOCTH B TOM, YTO MPUMEHEHHUE MONYUYEeHHBIX 3HAHUA U YMEHUN 0 XUMUU
ABJISIETCST OOBEKTHUBHOM HEOOXOAMMOCTBIO Juisi Oe30macHOil pabOThl C BEHIECTBAMU U
MaTepuaiamMu B OBITY M Ha TPOU3BO/ICTBE;
npoexmuposanue N peanu3ayuss BBITYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOM 00Opa3oBaTeiabHON
TPaeKTOPUU: BBIOOpP Tmpoduis oO0ydeHHs B CTapuiedl IIKole WM MPOPECCHOHATHHOTO
00pa30BaTeNbHOTO YUPEKACHUS;
ognadenue KIOYEBBIMA KOMIIETCHIUAMU (y4eOHO-TIO3HABATEIbHBIMU, WH()OPMAIIMOHHBIMU,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH )

B 6a3ucHoM yueOHOM IIaHEe HaXOAUTCA MOCIEIHUM B PSI1y €CTECTBEHHO-HAYUHBIX JHUCHUIUIMH,
MOCKOJIBKY JJISi €r0 YCBOGHHS UIKOJBHHMKHM JIOJDKHBI 00JIaaTh HE TOJBKO ONpEeAeTICHHBIM
3armacoM MpeBapUTEIbHBIX 3HAHUH, HO W JOCTATOYHO XOPOILO Pa3BUTHIM aOCTPaKTHUM
mbinuieHueM. I[lpeamer «Xumus» u3ydaercss Ha CTYIIEHH OCHOBHOIO oOIIero oOpa3oBaHUsS B
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KadyecTBe o0s3aTenbHOro mpeamera B 8-9 kiaccax B obmeM oobeme 138 yacoB ( 8 kmace — 70
4yacoB, 9 kiacc — 68 yacoB) 1o 2 yaca B HEJEIIO.
IlnanupyemMble pe3yiibTaThl OCBOEHHS YIeOHOI0 MpeMeTa

OcHoBHbIE MOHATUSI XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX [TPEICTABICHHI)

Buinycknux nayuumes:

* ONKCHIBaTh CBOMCTBA TBEPADBIX, KHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX CYIIECCTBEHHbBIC
IPU3HAKU;

* XapaKTepHU30BaTh BEIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBaM, YCTaHABIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA,

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTUH «aTOM», «MOJIEKYJa», «XUMHUYECKHM
AJIEMEHT», «IPOCTOE BEILLECTBOY, «CJIOXKHOE BEILECTBO», «BAJIEHTHOCTbY», UCIIONb3Yys 3HAKOBYIO
CUCTEMY XHMHH;

* M300pa)kaTb COCTaB MPOCTEHIINX BEUIECTB C MOMOIIBIO XUMHUYECKUX (POPMYN U CYIIHOCTh
XUMHYECKHUX PEAKIHMI ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHUIA;

¢ BBIYUCATh OTHOCUTCIIbHYKO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BEIICCTB, a TAKIKEC MAaCCOBYIO
JIOJTIF0 XMMHUYECKOT'0 3JIEMEHTa B COSAMHEHUSX JJISl OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

¢ CpaBHUBATH 110 COCTaBy OKCHUAbI, OCHOBAaHUs, KUCJIOTBI, COJIU,

* KJ1accu(UIUPOBATH OKCUABI M1 OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* ONUCHIBATH COCTaB, CBOMCTBA M 3HA4YeHHE (B MNPUPOAEC W MPAKTUUYECKON EATEIbHOCTH
YeJI0BEKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPO/IA;

¢ 1aBaTb CPABHUTCIIbHYIO XapPaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U BaYKHEHIIIMX

COEIMHEHUI €CTeCTBEHHBIX CEMEMCTB MIEJIOYHBIX METAJJIOB U FAJIOT€HOB;

* [I0JIB30BATHCA JTA0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOH TTOCYI0H;

* IPOBOAWTH HECIOKHBIE XHUMHUYECKHE OMNBITHI W HAOMIOACHHUS 32 W3MEHEHHUSMHU CBONCTB
BEIIECTB B MpOIECCe HMX MPEBPAIICHUH; COOIOAATh TMpaBHJIa TEXHUKH OE30MacHOCTH TpHU
MPOBEJICHIH HAOIIOICHUN U OIIBITOB;

* pa3nuyaTh SKCHEPUMEHTAIbHO KHCIOTHI U HIENOYHM, MOJIb3YSACh MHIUKATOPAMHU; OCO3HABATh
HEO0OXOIUMOCTh COOJTIOICHHSI Mep 0€30ITaCHOCTH MIPH OOPANICHUH C KUCIOTAMH | MIEIOYaMH.
Bbll’lyCKHuK noJydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

* IPaMOTHO 00pamaThCs C BEIECTBAMHU B TIOBCETHEBHOW KHU3HH;

* 0CO3HaBaThb HEOOXOAMMOCTb COOJIIOJICHHS MPAaBUJI SKOJIOTMYECKH O€30MacHOro MOBEACHUs B
OKpY>Karolle NpUPOTHON CPENE;

* TMOHMMATh CMBICI M HEOOXOAMMOCTb COONIONEHUS TNPEANUCAaHUN, MpeJlaraéMblx B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHHU U ap.;

*  HCNOJIb30BaTh  NPUOOpETEHHBIE  KJIIOYEBbIE  KOMIIETEHTHOCTM HPU  BBIIOJIHEHUU
HCCJIEIOBATEIbCKUX MPOEKTOB 10 M3YYEHUIO CBOMCTB, CIIOCOOOB MONYYEHUSI M PACIIO3HABAHUS
BELIECTB;

¢ pa3sBUBaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, UCIIOJIL3Yyd CPEACTBA YCTHOﬁ W TTUCHEMEHHOMN
KOMMYHHUKAIlMM Tpud paboTe C TEeKCTaMH Y4yeOHMKAa U JIOMOJHUTEIbHON JMTEpaTypoH,
CIIpaBOYHBIMHU Ta6J'II/IIIaMI/I, MNpOABJIATE TOTOBHOCTHL K YBAXXCHHIO WHOM TOYKH 3pCHHUA TIPpU
00CYX/IeHUH pe3yIbTaTOB BHIIOJHEHHOM padoThI;

* 00OBEKTHUBHO OILICHUBATh I/IH(i)OpMaIII/II-O 0 BCHIECCTBAX M XMMHYCCKUX IMPOLCCCaxX, KPUTUICCKU
OTHOCHUTBCSI K TICEBJIOHay4yHOW uWH(pOpMalnMU, HEI0OPOCOBECTHOM pekjaMme, Kacarollencs
HCIIOJIB30BAHHWA Pa3JIMYHBIX BEIICCTB.

Ilepuoauyecknii 3aKOH M NEPHOJMYECKAs CHCTeMa XMMH4YeckHXx JJjemenros JI. H.
MenpaeneeBa. CTpoeHue BelecTBa

Buinyckuux nayuumcs.

° KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC JJICMCHTBI Ha MCETallJIbl, HEMCTAJIJIbI, 3JICMCHTBI, OKCHAbI H
THJIPOKCUBI KOTOPBIX aM(OTEpHBI, 1 MHEPTHBIE JIEMEHTHI (ra3bl) Al OCO3HAHMS BAXKHOCTH
YHOOPSAJOYEHHOCTH HayYHBIX 3HAHHI;

* pacKpbIBaTh CMBICI IeproanUecKoro 3akoHa /. 1. Menzaeneena;




* ONHKCBHIBATh U XapaKTEPHU30BaTh TAOIMUHYIO (OPMY MEPUOAUYECKON CHUCTEMbl XMMHUYECKHX
3JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX sJIEP U paclpeesIEHUE Ynucia 3JEKTPOHOB IO AIEKTPOHHBIM
CJIOSIM aTOMOB XHMMHYECKHX 3JEMEHTOB MajbIX NEPUOJOB MEPUOJUYECKON CHUCTEMBI, a TaKKe
KaJIus ¥ KaJblUs;

* pa3nuyaTh BHJBl XUMHUYECKOM CBSI3M: HMOHHYI0, KOBAJIEHTHYIO IOJSIPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

* U300pakaTh AJIEKTPOHHO-MOHHBIE (POPMYJIbI BELIECTB, 00Pa30BaHHBIX XUMHUECKUMHU CBA3SIMU
pa3HoOro BUIA;

* BBIABISITh 3aBUCHMOCTH CBOMCTB BELIECTB OT CTPOCHHUS HMX KPUCTAIMYECKHUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEpPU30BaTh XUMHYECKHUE JIEMEHThl U UX COCIMHEHHUS HA OCHOBE MOJIOKEHHS FJIEMEHTOB
B IIEPUOIUYECKOM CUCTEME M OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* ONMCHIBaTh OCHOBHBIE 3Tamnbl OTKpbITUS . M. MeHneneeBbIM MEPUOAMYECKOTO 3aKOHA M
NEPUOIMIECKON CHUCTEMBbl XHMHUYECKHX JJEMEHTOB, >KM3Hb M MHOT00OpasHyl0 Hay4YHYIO
JIEATEIBbHOCTh YYEHOTO;

* XapaKTepu30BaTh HAyYHOE U MMPOBO33PEHUECKOE 3HAUYEHUE IEPUOJUYECKOrO0 3aKOHA MU
MEPUOIUYECKON CUCTEMBI XUMUYeCcKuX 371eMeHToB Jl. V1. Menneneena;

* OCO3HABaTh HAYYHBIC OTKPBITHS KaK Pe3yJbTaT UINTEIbHBIX HAOIIOACHUH, ONBITOB, HAYYHOH
MOJIEMHUKH, TPEOIOJIEHHS TPYAHOCTENH U COMHEHUH.

Buvinycknuxk nomyuum 603mM0iCHOCIb HAYYUMBCA:

* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJI1 TPAKTUYECKON JAESATEIbHOCTH YEIOBEKA;

* ONHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOINYECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB IS
00BSICHEHUS U NPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh MOCPEJCTBOM YIIyOJIeHHs 3HaHUI 00 UCTOPUU
CTaHOBJICHUS] XUMUYECKOW HAyKH, €€ OCHOBHBIX MOHSATHH, NEPUOANUECKOIO 3aKOHA KaK OJJHOTO
13 BOXXHEHUIIMX 3aKOHOB IPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KCHUSIX HAYKU U TEXHUKH.
MHoroo0pa3zne XUMHYECKUX peaKkuuii

Buinycknux nayyumes:

* O0BSICHATH CYTh XUMUYECKHUX IIPOLECCOB U UX MPUHIMIHUAIBHOE OTJIMYHE OT (PU3NUECKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKIINN;

* YCTaHaBJIMBATh NPUHAAIEKHOCTH XMMUUYECKOM peakliy K ONpeneéHHOMY TUITY 110 OJTHOMY U3
KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBY MCXOIHBIX BELIECTB U NMPOJYKTOB
peakiuu (peakiuu COeAMHEHUS, Pa3JIOKEHUs, 3aMeIIeHUs U 00MeHa); 2) O BBIJCICHHUIO WIH
HOTJIOIIEHHUIO TETJIOTHl (PeaKLUUU IK30TEPMHUECKUE M SHIOTEpPMUYECKHE); 3) MO H3MEHEHUIO
CTENEHEeW OKMCIEHUS XMMHMYECKUX 3JIEMEHTOB (pEaklUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE);
4) mo oOpaTuMoOCTH Tpolecca (peakuu 00paTuMble U HEOOPATUMEIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKUX PEaKIINi;

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMHUUECKOT0 PaBHOBECHS,;

* COCTaBJISITh YPABHEHMSI SJIEKTPOIUTUUECKOM TUCCOLMALINN KUCTIOT, IeJI0Uel, Coeil; MOIHbIE U
COKpaIllEHHbIE  HMOHHBIE  YpaBHEHHUs  peakiuii oOMeHa; ypaBHEHHMs  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakuuil 1o QopMynam/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; ONPEEIITh UCXOIHbIE BeLIeCTBa 10 (GopMysiaM/Ha3BaHUSIM MPOTYKTOB pEaKLUu;

* COCTaBIATh YPAaBHEHHs PpEAKIMH, COOTBETCTBYIOUIMX IOCJIEI0BATENIBHOCTH («IIETIOYKEN)
MpeBpalleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIBIATH B IPOLIECCE DKCIEPUMEHTA IPU3HAKH, CBHMJETENBCTBYIOIUE O IPOTEKAHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEILECTBA;

* OIpeNeNsITh XapaKTep Cpebl BOJAHBIX PACTBOPOB KHUCIOT U IIEN0YEH MO U3MEHEHUIO OKPACKH
WHIUKATOPOB;
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* TIPOBOJUTH KAuye€CTBEHHBIC pEAKIMH, MOJATBEPKIAIONIME HAJU4YMe B BOJHBIX pPacTBOpPAX
BEILECTB OT/AEJIbHBIX KATUOHOB U AHHOHOB.

Buvinycknux nonyuum 603mM0iCHOCIb HAYYUMBCA:

* COCTaBJISITb MOJIEKYJISIDHBIE M TIOJHBIE WOHHBIE YpPAaBHEHUS IO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOAUTH IPUMEPHI PEAKIUH, MOATBEPKIAIIINUX CYIIECTBOBAHUE B3aMUMOCBI3H MEXIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YNbTAThl BO3JEHCTBUS Pa3NUYHBIX (PAKTOPOB HA HM3MEHEHHE CKOPOCTH
XMMHYECKON PEAKIIUU;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ECUCTBUS PA3INYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO
PaBHOBECHS.

MHuoroo0pa3ue BeecTn

Buinycknux nayuumcs:

* ONpeNeNsATh MPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB/TPYIII: METAILIBI U HEMETAJUIBI, OKCUIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHUSIM;

* ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COSAMHEHUN M0 BAJIEHTHOCTSIM U CTETICHSIM OKUCIICHUS
9JIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUH
U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH H3MCHCHHSI (DU3MUECKUX W XUMHUYECKHX CBOWCTB TIPOCTHIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPUOIOB;

* Ha3pIBaTh OOIIME XMMUYECKUE CBOICTBa, XapakTEpHbIE AJIs TPYHNI OKCUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3plBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEepHbIC [UIsI KaXJOro M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* MPUBOJUTH NPUMEPHl PEaKUUM, MOATBEPKIAAIOLIIMX XUMUYECKUE CBOIMCTBA HEOPraHUYECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHU U COJICH;

* ONpEeNensiTh BEHIECTBO-OKUCIMTENIb M  BELIECTBO-BOCCTAHOBUTEIb B  OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBISITh OKHCIUTEIHbHO-BOCCTAHOBHUTENBHBIM OamaHC (A7 HM3yYEHHBIX peakluid) Io
MIPEJIOKEHHBIM CXEMaM PEaKIIHii;

* TPOBOAWTH JIAOOPATOPHBIC OMBITHI, MOJATBEPXKIAIONINE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

* MPOBOJUTH JIAOOpPATOPHBIE OMBITHl MO TMOJYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCIOPO/a, YIIIEKUCIOrO ra3a, aMMHAaKa; COCTABJISATh YPABHEHUSI COOTBETCTBYIOIIMX
peaKuuu.

Buvinycknuk nomyuum 603mM0iCHOCb HAYYUMBCA:

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSIBISATH OKHUCIUTEIBHBIE UM BOCCTAHOBUTEIHHBIE
CBOMCTBA C YUETOM CTENEHEN OKUCIIEHUS FIEMEHTOB, BXOSIIUX B €r0 COCTAB;

* BBISIBIISITH CYIIECTBOBAHME T'€HETUYECKOW B3aMMOCBS3M MEXKIY BEIIECTBAMHU B PSAY: MPOCTOE
BEILIECTBO — OKCHUJ — TUJIPOKCHUJ] — COJIb;

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH MPUMEPHl YPABHEHUN PEAKIUH, JIKAIINX B OCHOBE MPOMBIIUICHHBIX CIIOCOO0B
MOJTYyYECHHUS] aMMHaKa, CEPHOUN KUCIIOThI, YyT'yHa U CTaJu;

* ONUCHIBaTh (PU3UYECKHE M XUMHYECKHE IIPOLIECCHI, SIBISIONIMECS YaCThIO KpPYyroBOpOTa
BEILIECTB B MPUPOJIE;

* OpPraHU30BbIBaTh, MPOBOJAUTH YYEHUUYECKHUE MPOEKTHI MO HMCCIECIOBAHUIO CBOMCTB BEIIECTB,
MMEIOIINUX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.



JIMYHOCTHBIE PE3YIbLTATHI:

1. B 1ieHHOCTHO-OpUEHTHPOBAaHHOMU cdepe- YyBCTBO TOPIOCTH 32 POCCUNCKYI0 XUMHYECKYIO

HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIEJIEyCTPEMIIEHHOCTb;

2. B TpymoBoit cdepe — TOTOBHOCTP K OCO3HAaHHOMY BBIOOPY JajbHEHIIEH

00pa30BaTeNbHON TPACKTOPUY;

3. B no3naBarenbHOl cdepe — yMEeHUE YIPaBIATh CBOCH MO3HABATEIbHON JESTEbHOCTDIO.
MeTtanpeamMeTHble pe3yiabTaThl:

1. Hcnonb30BaHrWe yMEHMI U HABBIKOB PA3JIMYHBIX BUAOB [M03HABATEIbHON AESITETLHOCTH,

MIPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUA ISl MU3YUYECHHUS PA3IUYHBIX CTOPOH OKpYKaroleu
JEHCTBUTEIILHOCTH;

2. Hcnonb30BaHWe OCHOBHBIX HMHTEUICKTYAIBHBIX OIepanuii: (GopMupoBaHHE THIIOTE3,
aHaIM3 M CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allusl, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3EH, ITIOMCK aHAJIOr'OB;

3. VYMeHus reHepUpOBaTh UICH U ONPEACIIATh CPEACTBA, HEOOXOIUMBIC ISl UX PCaTH3aIlUH;
4. YMeHue onpeneNsaTh HeMH W 3aJadd JIeATEIbHOCTH, BBIOMpATh CPEACTBA PeallU3allud
IICJIM U IPUMEHSTh UX Ha MPaKTHKE;

S. Hcnonp30Banue pa3iinyHbIX HICTOYHUKOB JUISI [TOJIyUYEHUSI XUMUUECKON HMHPOpMAIIIH.
[IpeMeTHBIC PE3YIbTATHI:

1. B nmo3naBarensHOM chepe:

o JlaBaTh OnpeaesicHUs] H3yYEHHBIX OHSATHI: BEIIECTBO (XMMUYECKHUI SJIEMEHT, aTOM, HOH,

MOJIEKYJIa, KpUCTAITMYeCcKasl PeIITKa, BEUIECTBO, MPOCThIE M CIOKHBIE BEIIECTBA, XUMUYECKAas
dbopmysa, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTEIbHAsA MOJIEKYJISIpHAs Macca, BAJICHTHOCTb,
OKCH[IbI, KHCIJIOTBI, OCHOBaHHMs, COJIH, aM(OTPHOCTb, HHIMKATOP, IMEPUOJUYCCKUN 3aKOH,
NepuoJuYecKasl CHUCTeMa, TNepHoJIWYecKas TalnuIa, H30TOMNbI, XUMHUYECKas  CBA3b,
3JICKTPOOTPUIIATEIBHOCTh,  CTEIICHb  OKHCICHHUS, DJJCKTPOJIMT); XHMHYECKas  PeaKIus
(XUMHYECKOE YpaBHEHUE, TEHETUYECKAsl CBSI3b, OKUCIICHUE, BOCCTAHOBIICHUE, SJIKTPOJIUTUYECKAS
JIUCCOITUAITNS, CKOPOCTh XUMHUYECKON PEAKIIUHN);

o OnuceiBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSATEIbHO IPOBEJCHHBIE 3KCIEPUMEHTHI,
WCIIOJIB3YS ISl 3TOTO €CTECTBEHHBIH SI3bIK U SI3bIK XUMUU;

o OnuceiBaTh U pa3ianyaTh U3YUYEHHBIE KJIACChl HEOPraHMYECKUX COEIMHEHUH, IPOCThIE U
CJIOKHBIE BEIIECTBA, XMMHUUECKHUE PEAKIIUH;

o KnaccugunupoBats n3yueHHble OObEKTHI U SIBICHUS;

o HaGmronate JeMOHCTpUpPYEMbIE M CaMOCTOSITEIILHO MPOBOJMMBIE OIBITHI, XUMHUYECKUE
peaKIMHy, MPOTEKAIOLIe B IPUPOJIE U B OBITY;

o JlenaTe BBIBOJBI M YMO3AKJIIOUEHUS U3 HAONIOACHHUH, W3YYEHHBIX XUMHYECKHX

3aKOHOMEPHOCTEH, TMPOrHO3UPOBATh CBOWCTBA HEM3YUCHHBIX BEIIECTB [0 AaHAJIOTHH CO
CBOICTBaMH U3y4YCHHBIX;

. CTpyKTypHpOBaTh U3YYEHHBIN MaTepHual U XUMUYECKYI0 UH(POPMAILMIO, MTOITYYEHHYIO U3
JIPYIUX UCTOYHUKOB;

. MopenupoBaTb CTPOCHHE aTOMOB DJIEMEHTOB IIEPBOrO-TPETHErO IEPUOIOB, CTPOCHUE
MIPOCTEUIINX MOJIEKYJI.

2. B nieHHOCTHO-OpHEeHTalMOHHOI chepe:

. AHanu3upoBaTh M OILIEHUBATh MOCJIEJICTBHUS [UIl OKpYXaromed cpenbl OBITOBOH U

IPOU3BOJICTBEHHOH JIEATEIBHOCTH YEIOBEKa, CBSI3aHHOM ¢ IepepaboTKON BEIIeCTB.
3. B tpynosoii chepe:

. [IpoBOIUTH XUMHUYECKHI SKCIEPUMEHT.
4. B cdepe OezonacHOCTH KU3HEACSITETBHOCTHU:
o Oxa3bIBaTh NEPBYIO MOMOILB [TPU OTPABJICHUAX, 0XKOraxX U APYTUX TPaBMax, CBSI3aHHBIX C

BEIIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBaHHE.



Coaep:kaHue yue0Horo npeaMera

8-9 ki1accbl
Pa3zoen 1. Ocnosnvle nonamusa xumuu (ypoeeHs AmMoOMHO-MOAEKYIAAPHBIX NPEOCHABIEHUTL)

[Ipenmer xumuu. MeTonpl MO3HAHHUA B XUMHUH: HAONIOJICHHE, HKCIEPUMEHT, HU3MEpEHUE.
VcTouyHnKH XUMHYECKON HHPOpMAITUK: XUMUYecKas TuTeparypa, MaTepHerT.

Yucrtele BemectBa 1 cmec. Ouunctka BemiecTs. [IpocThie u cioxHbIE BellecTBa. Metauibl u
HeMeTa/UIbl. XUMHUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa. 3HAKM XUMHUYECKUX AJIEMEHTOB. XHUMHUEC-
Kas popmyna. BaneHTHOCTh XMMHUYecKuX 37eMeHTOB. CocTaBieHue GopMyin OMHAPHBIX COSAMHEHHN
10 BAJIEHTHOCTH aTOMOB XMMHUECKHMX 3JEMEHTOB U ONPE/IEIEHUE BAJIEHTHOCTU aTOMOB XUMHUEC-
KHX 3JIEMEHTOB 110 (popMysiaM OMHAPHBIX COEAUHEHHI.

OtHocurenbHas atroMHas Mmacca. OTHOcUTENbHAas MOJEKyJsipHas macca. MaccoBasi 10
XUMHUYECKOT0 3JIEMEHTa B CJI0KHOM BeriectBe. KonnuectBo BemectBa. Mounb. MonsipHas macca
U MOJIIPHBIN 00bEM.

Ouznveckue sIBJICHUS U XUMHUYecKue peakuuu. [Ipu3Haku ¥ yciaoBusi MPOTEKaHUs XUMUYECKUX
peakiuii. 3aKOH COXpaHEHHUs MacChl BEIIECTB NpPU XUMHUYECKHUX peaKIMsIX. XHUMHUYECKUe
ypaBHeHus. Koa(huimenTsl B ypaBHEHUSX XHMHUYECKUX PEAKIMH KaK OTHOIICHUS KOJMYECTB
BEILIECTB, BCTYMAIOMIMX M OOpa3yloUMXCS B pe3yibTaTe XUMHYECKOW peakuuu. l[Ipocreiimme
pacyeTsl [0 YPaBHEHUSIM XUMHUECKUX PEaKIUiA.

OcCHOBHBIE KJIaCChl HEOPraHUYECKUX coequHeHuil. HoMeHkiiaTypa HEOpraHMUeCKUX BEILECTB.
Kucnopoz. Bosnyx. ['openne. Oxcuzpl. Okcuibl METaioB U HemetaiwioB. Bonopoa. Boga. Ournctka
BOJbl. Adpaius BoApl. B3anMozelicTBue BOAbI C OKCHIAMU METAUIOB M HeMeTauioB. Kucnorsl,
KJIaccU(UKAaIs U CBOMCTBA: B3aMMOJICHCTBUE C METalJIaMH, OKCHAaMU MeTauioB. OCHOBaHUS,
KjaccuuKalyuss M CBOMCTBA: B3aMMOJICHICTBUE C  OKCHJAMHM HEMETAJIOB, KHUCJIOTaMH.
AmdorepHocts. Kucnorno-ocnoBabie unaukatopsl. Comu. Cpennue conu. Bzaumozerictsue coneit
C MeTaJulaMH, KUCJIOoTamH, Ienodamu. CBS3b MEXAy OCHOBHBIMU KJacCaMU HEOPraHMYECKHX
COEIMHEHUI.

[lepBoHayasbHblE NPEICTABICHUS O ECTECTBEHHBIX CEMeNCTBax (rpymmnax) XMUMHYECKHX
3JIEMEHTOB: 11I€JI0YHbIE METALIbI, FAJIOT€HBI.

Pazoen 2. Ilepuoduueckuit 3aKoH u RnEPUOOUHECKAA CUCHIEMA XUMUYECKUX I1EMEHMO8
JI.H.Menoeneesa. Cmpoenue geujecmea.

[lepuomuueckuii  3akoH. Mcropusi OTKpBITUS MEPUOAMYECKOTO 3aKOHA. 3HAueHUe
MEPUOIUYECKOr0 3aKOHA JJI Pa3BUTHUS HAYKH.

[Tepuomuueckas cucrTeMa Kak €CTECTBEHHOHAy4YHas KilacCU(UKaIMg XMMUYECKUX AJIEMEHTOB.
Tabnuunas ¢opma mpeAcTaBleHHs KIacCHPUKAIMKU XUMUYECKUX 371eMeHTOB. CTpyKTypa TaOIuIlbI
«Ilepronnyeckas cucrema xumuueckux viemeHToB /[[. M. MenneneeBay. Pus3nyeckuii CMBICI
MIOPSIIKOBOTO (aTOMHOT'0) HOMEpa, HoMepa MepHoia U HoMepa TPYMIIHI (s SJIEMEHTOB A-TPYIIII).

CrpoeHue aroma: siipo U 3J€KTpoHHas oOosiouka. CocTaB aTOMHBIX SA€p: NMPOTOHBI U
HelUTpoHbl. 30TOMBI. 3aps aTOMHOTO s/Ipa, MaCCOBOE YHUCIIO U OTHOCHUTENIbHASI aTOMHAs Macca.
DneKkTpoHHas 000JI04YKa aToMa. DJIEKTPOHHBIEC CIIOHM AaTOMOB JIEMEHTOB MaJIbIX MEPHUOJIOB.

XuUMHYECKasi CBA3b. JIEKTPOOTPHUILIATENBHOCTh aTOMOB. KoBaneHTHass HemossipHas |
noJisipHas cBs3b. VloHHas cBsA3b. BaneHTHOCTH, cTeNeHb OKUCIEHUS, 3aps]l HOHA.

Pazoen 3. Muozooopazue xumuueckux peaxyui.

Knaccudukanus XMMHYECKUX peakUUi: peakid COeIWHEHHUs, pa3iokKeHUs, 3aMELICHMS,
oOMeHa, AK30TEPMHUUECKUE, 9H/I0TEPMHUYECKUE, OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE,
HeoOpaTuMble, 00paTUMBIE.

CKOpOoCTh XUMHUUYECKUX peakiuil. DaKkTOpbl, BAUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUH.

PacTBopbl. DiekTpoauTHYECKas JUCCOHALUs. DIEKTPOIUTHI U HEINEKTponuThl. Katnons! n
aHuoHbI. Jlucconuanus coyieid, KUCIOT U OCHOBAaHUW B BOJHBIX pacTBopax. Peakuuu noHHoro 00-
MeHa B pacTBOPAaX 3JIEKTPOIUTOB.

Pazoen 4. Muozooopasue eeuwecme.



EcrecTBeHHBIE ceMmelicTBA XMMHUYECKHX DSJIEMEHTOB METAUIOB M HeMeTauioB. OOrmias
XapaKTEepUCTHUKAa HEMETAaUIOB Ha OCHOBE UX IIOJOXKEHHWS B NEPUOJUYECKOM CHCTEME.
3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX M XMMHYECKHX CBOMCTB HEMETAJIOB — MPOCTHIX Be-
HIECTB, UX BOJOPOJHBIX COEAMHEHUH, BBICHIMX OKCHJIOB U KHCIOPOJCOAEpXkAIIMX KHUCIOT Ha
IIPUMEpPE 3JIEMEHTOB BTOPOI'O U TPETHETO IIEPHUOIOB.

OO1mas xapakTepuCTHKa METaUIOB Ha OCHOBE HMX IOJIOKEHHUS B MEPUOJIMYECKOH cHCTeMe.
3aKOHOMEPHOCTH HW3MEHEHHs (PU3MYECKHMX W XMMHUYECKHX CBOWMCTB METAJUIOB — IPOCTHIX
BEILECTB, UX OKCUJOB U THAPOKCHUJIOB HA IPHUMEPE JIEMEHTOB BTOPOrO U TPETHETO MEPUOIOB.
AmporepHble coenuHeHHS amroMuHMA. OOmas XapaKTepHCTUKa JKee3a, €ro OKCHIOB H
TUAPOKCHUJIOB.

Pazoen 5. Ixcnepumenmanvuaa xumua (Ha uzyuenue smozo paszoena He 6vloensiemcs
KOHKpemHoe 8peMs, NOCKOIbKY XUMUYECKULl dIKCNepUMeHm A615Aemcs 00513amelbHOU COCMABHOU
Yacmelo  Kaxcoo2o U3 pazoenos npumepHou npozpammsi, Pazlenenue nabopamopnoco
9KCNepuMeHma Ha npaKkmuyeckue 3auamus u J1abdopamopHvie OnblMmbl U VMOYHEHUe UX
co0epcanust nPoBOOAMCs ABMOPAMU PAOOYUX NPOSPAMM NO XUMUU Ol OCHOBHOU UWIKOJIbL.
Bapuaum konxpemuszayuu Xumuuecko2o 3KCHEPUMEHMA U pacnpeoenenus e20 no y4eOHbIM
memam npuseoer 8 NPUMepPHOM MeMamuyecKom NiaHUpoOBaHuU.)

JleMoHcTpanuoOHHbI 3KkcnepumenT. 1. I[lpumepsl ¢usnyeckux sBiaeHuid. 2. I[Ipumepst
XUMHUYECKHUX PEaKIM ¢ IPKO BBIPAKECHHBIMU U3y4aeMbIMU IIpU3HaKamu. 3. Peakuuu coenuHeHus,
pasliokeHus, 3amelleHus, oOMeHa. 4. Peakiuu, WITIOCTPUPYIOIIME CBOWCTBA M B3aUMOCBSI3H
OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COSAMHEHUM. 5. ONbITHI, WUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOWCTB IIEJIOYHBIX METAJUIOB M TalOreHoB. 6. ONbITbl, HWUIFOCTPUPYIOLIUE
3aKOHOMEPHOCTU W3MEHEHUS CBOMCTB T'MAPOKCUIOB U KUCIOPOJACOAEPKALINX KUCIOT 3JIEMEHTOB
onHoro mnepuona. 7. Ilpumepbl OKHCIUTENBHO-BOCCTAHOBHUTENBHBIX peakuuil.8.DakTopsl,
BJIMSIIOLIME HAa CKOPOCTb XMMHUYECKHUX PEaKLIMM.
9.I1pumepsl 3H10- U 3K30TepMuUecKuX peakiuid. 10. CpaBHEHHE 3J€KTPOIPOBOJHOCTH PACTBOPOB
AIIEKTPOJIUTOB M HEANTEKTpoiuToB. 11. Peakuuu monHOro oOMeHa. 12. OmbBITH, WLTFOCTPHPYIO-
e pusndeckre U XMMUYECKHE CBOMCTBA N3YYaeMbIX BEILIECTB.

JlabopaTopublii 3kcnepument. 1. Ilpumepst ¢usnueckux spneHui. 2. [Ipumepst
XuMu4eckux peakuuil. 3. Pa3zgenenue cmeceil. 4. [Ipu3Haku M ycliOBUSI TEUEHUsS] XUMHUYECKHX
peakmuit. 5. Tumbl xumuueckux peaxiuil. 6. CBOWCTBA M B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEeOUHEHMM. 7. DaKTOpBI, BIUAIONIME HA CKOPOCTh XUMHYECKHX peakuui. 8.
CaoiicTBa coJiel, KUCIOT M OCHOBAaHUI Kak AJIEKTPOJIUTOB. 9. ONbITHI, WIIOCTPUPYIOIINE
¢usnueckue M XUMHMYECKHEe cBoiicTBa M3ydaeMmbix BemiecTB. 10. OMNBITBI MO MOJIYYEHHUIO
M3YYEHHBIX BEIECTB.

Pacyernblie 3agaum. 1.BprunciieHne OTHOCHUTEIBHOM MOJEKYJISIPHOW M MOJISIPHOW MAaccChl
BEII[ECTBA 10 €r0 XMMUUYeCKor ¢Gopmyre. 2. Pacduer mMaccoBO# M0JIM XUMHUECKOTO AJIEMEHTa B
coequHeHUH. 3. Pacuer MaccoBOil 10JIM paCTBOPEHHOIO BELIECTBA B pacTBope. 4. Boruncinenus
[0 XMMHUYECKUM YpaBHEHHUSM MAcChl WJIM KOJMYECTBA BEIIECTBA OJHOIO M3 YYaCTBYIOIIUX HIIU
MOJIyYaAIOLUXCS B PEAKLUUU COECJUHEHMM 110 M3BECTHOM Macce MM KOJIMYECTBY BEIECTBA
JPYrOro COeTUHEHUS.

IIpuvepHble  00BEeKTBI  IKCKYpcHi. My3en  MHMHEpaJOrM4ecKHe, KpaeBeJUYECKHE,
XYJOKECTBEHHbIE, MEMOpPHUAIbHBIE My3€H BBIJAIOIIUXCS  YUEHBIX-XUMHUKOB. XHUMHUECKHE
JabopaTopry  00pa30BaTENbHBIX  YUPEXKIEHUH CpEIHEro MW BBICHIEr0 NpO(EeCcCHOHATBHOTO
oOpazoBanus (yueOHBbIC U HAyYHBIE), HAYIHO-UCCIIEIOBATEIBCKUX OpraHu3anuii. Bomoounctabie
COOPYKEHHUs. DKCKYPCHH B IPUPOAY.

IIpumepHble HanpaB/jieHHsI TPOEKTHOW JesiTeIbHOCTH oOydaromuxcs. 1. PabGorta c
UCTOYHHKAMU XHMHYECKOM MH(OpMAIMM — HCTOPUYECKHE 0030pbI CTAHOBJICHUS M Pa3BUTHSA
W3YUEHHBIX MOHSATHH, TEOPUH, 3aKOHOB; KU3Hb U JIEATEIbHOCTh BBIIAIOIIUXCS YUEHBIX-XUMHUKOB.
2. Anamutuueckue  0030pbl  MH(MOpPMALMM 10  PEIICHHUI0  ONpPEJENCHHBIX  HAyYHBIX,
TEXHOJIOTHUECKHUX, MPAKTUYECKUX Mpodsem. 3. OBnazeHre OCHOBaMU XMMHUECKOro aHaiu3a. 4.
OBnazneHne OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.



OCHOBHOE COJIEP)KAHME Ha cmyneHu 0CHO8HO20 00we20 00pa308aHus
8 knacc
BBenenue
[Tpenmer xuMuu. MeToapl MO3HAHMSI B XMMHUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJEINPOBAHNUE.
Hctounuku xumuyeckol wuHpoOpManuu, ee TMOoJydyeHHe, aHaIW3 U NPEICTaBICHUE €ro
pe3yinbraroB. [loHATHE O XMMHUYECKOM 3JeMeHTe U (opMax ero CymecTBOBAaHHS: CBOOOIHBIX
aToOMax, MPOCTHIX U CIOXKHBIX BemlecTBax. [IpeBpamienus BemecTB. OTInYHe XUMHYECKHX
peakuuii OT PU3NUECKUX ABICHHUNA. POIIb XMMHUU B KHU3HH YesIOBeKa. XeMOPMInsA U XeMOPOoOHs.
KpaTtkue cBeneHuss U3 UCTOPHUM BO3HUKHOBEHHUS U Pa3BUTHS XUMUU. Pojb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A.M. bytieposa,
. . MenaeneeBa. XuMuuecKasi CHMBOJIMKA. 3HAKM XMMHUYECKUX AJIEMEHTOB U IIPOUCXO0XK]ICHUE
ux HazBaHuil. Xumuueckue ¢opmynsl. Maaekcs! 1 kodpdunuentsl. OTHOCHTEIbHBIC ATOMHAS U
MoJieKylsipHasi macchl. [IpoBeneHue pacyeToB MaccOBOM JIOJIM XMMHMYECKOTO 3JEMEHTa B
BEIIIECTBE Ha OCHOBE ero ¢opmyisl. [lepuonnyeckas cucrema XUMHUECKUX 3neMeHToB J[. U.
MenneneeBa, ee CTpyKTypa: Maible M OOJbIIME MEPUOAbI, TPYIIbl U MOATPYIIHL.
[lepuoanueckas cucTeMa Kak CIIPAaBOYHOE MOCOOME NSl MOJIyUYEHHUSI CBEJICHUN O XUMHYECKHX
JJIeMEHTax.
Jemoncrpanuu. 1. Monenu (mapocrep:xHeBbie u Ctroapra—Dbpuriie6a) pa3anuHbIX NPOCTHIX U
CJIOKHBIX BEILIECTB.
2. Konneknus CTEKISIHHON XUMHUYECKOM nocypl. 3. Koyekuus MaTepuanoB U U3JEIUH U3 HUX
Ha OCHOBe amtoMuHud. 4. BzaumoneicTBue MpaMopa ¢ KUCIOTOH U TIOMYTHEHHE U3BECTKOBOMU
BOJIBI.
JlabopaTopublie onbIThl. 1. CpaBHEHHE CBOICTB TBEPIbIX KPHUCTAUIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTM MCIAPEHHs] BObI, OJEKOJOHAa W 3TUJIOBOrO CIMpTa C
bunbTpoBaNbHON Oymaru.
Tema 1. ATOMBI XUMH4YECKHUX 3JIEMEHTOB
ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX 3JeMEHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aTomMoB. JloKa3zaTenbCcTBa CIOKHOCTH cTpoeHus aromoB. Ombitel Pesepdopna. [lnaneraphas
MOJIeJIb CTPOCHHUS aToMa.
CocTaB aTOMHBIX fifiep: NMPOTOHBI, HEUTpPOHBI. OTHOCUTENbHAsE aTOMHas Macca. B3aumocBs3b
MOHSITUH «(IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHAS aTOMHAs Maccay.
M3MeHeHune yncia NpOTOHOB B si/Ipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.
M3meHeHne uMciaa HEHTPOHOB B sijipe aroMa — oOpa3oBaHue H30TONOB. COBpeMEHHOE
ornpezeNieHue MOHATUSA «XUMUYECKUU aneMeHT». M30Tonbl Kak pasHOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO MJIEMEHTA.
OnektpoHbl. CTpoeHHE >JIEKTPOHHBIX YpPOBHEH aToMOB XHMMHUYECKHUX DJIEMEHTOB MAaJIbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.
[Tepuonnueckas cucrema xumudeckux snemMeHtoB [[. 1. MenaeneeBa u CTpoeHuEe aTOMOB —
¢u3nUecKuii CMBICI MOPSIKOBOTO HOMEPA JIEMEHTa, HOMEpa TPYIIbl, HOMepa MepHoAa.
W3MeHeHne uyuciia SJIEKTPOHOB Ha BHEIIHEM »JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTrO
3JIeMeHTa — O00pa30BaHME IMOJIOKUTEIbHBIX U OTPHUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaM{ METaJJIOB M HEMETAJUIOB. [IpyunHbl U3MEHEHHUS] METAJUIMUECKUX U HEMETAJUIMYECKUX
CBOWCTB B nepuojaax u rpynnax. O6pazoBaHue OMHapHbIX coenuHeHHH. [loHsATHE 00 MOHHOM
cBs3u. CxeMbl 00pa30BaHUsI HOHHOH CBSI3H.
B3anmMopeiicTBie aTOMOB 3JI€MEHTOB-HEMETAIIOB MEXy COO0M — 00pa3oBaHHE JBYXaTOMHBIX
MOJIEKYJI MPOCTHIX BellecTB. KoBaleHTHash HeMoJsipHas XMMHUYECKas CBS3b. DJIEKTPOHHBIE U
CTPYKTYpHBIE (popmyiibl. B3anMoneiicTBie aTOMOB HEMETAIIJIOB MEXy co00ii — oOpa3oBaHue
OMHApHBIX COEAMHEHUN HEMETAIJIOB. DJIEKTPOOTpULaTeIbHOCTh. KoBasleHTHas MOJsipHAs CBS3b.
[ToHsATHE O BaJEHTHOCTH KaK CBOICTBE aTOMOB 0OPa30BbIBATH KOBAJIEHTHBIE XUMUYECKUE CBS3H.
CocraBnenue GpopmMys OMHAPHBIX COEAWHEHUH IO BaJeHTHOCTH. HaxoxaeHune BaJCHTHOCTH IO
dopmyie OGMHAPHOTO COEUHEHHUS.



B3aumopneiicTBe aTOMOB METAJUIOB MEXIYy CO00H — o00pa3oBaHHE METATIMYECKUX
kpuctauioB. [loHATHE 0 METAIITNYECKOH CBA3H.

JdemoncTpauuu. Mojenu aToMOB XUMHUYECKUX 3JIEeMEHTOB. llepuommyeckas cucrema
xuMuueckux anemeHToB J[. M. MenaeneeBa (paznuyabie GopMBI).

JlabopaTropHble onbIThl. 3. MoaenupoBaHue NpUHIUIA JCHUCTBUS CKAHUPYIOIIET0 MUKPOCKOTIA.
4. WsroTtoBiieHHE MOJIEJel MOJICKYJ OWHApHBIX coeAuHeHud. 5. M3roroBieHue Mozenw,
WJUTIOCTPUPYIOLLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa

[Tonoxenue MeTamioB U HeMeTauioB B [leproauyeckoit cucteme XMMHUYECKUX 3JIEMEHTOB

1. U.MenneneeBa. BakHeiime mpocThie BEEeCTBa — METaJUIBI (3KeJe30, ATFOMUHUM, KaJIBIIHH,
MarHuii, HaTpuii, kanmii). OOmue ¢usnyeckre CBOWCTBAa METAJUIOB. BakHeiimme mpocThie
BelllecTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraeposaa. Mosekyibl IpOoCThIX BEIECTB-HEMETAIIIOB — BOAOPOJa, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcuTeNbHAsA MoJeKyisipHas macca. CriocOOHOCTh aTOMOB XHUMHUYECKHUX
DJIEMEHTOB K OOpa30BaHHWIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOIUS. AJUIOTPOIHBIC
Monudukanuu kuciaopona, Qocdopa, ongoa. MerauMueckue M HEMETAIMYECKUE CBOMCTBA
MpOCTHIX BemecTB. OTHOCUTENBHOCTh ATOTO MOHSATHUS.

Yucno Asoragpo. KommuectBo BemectBa. Monb. MonsipHas macca. ModssipHblii  00beM
ra3000pa3HbIX BemiecTB. KpaTHbie eMUHUIBI H3MEPEHUS KOJIMYSCTBA BEIIECTBA — MUJUIUMOJIb
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAs MacChl BEUIECTBA, MWJUIMMOJIPHBIA U
KHJIOMOJISIPHBIA 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ HCTIOIB30BaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASL MAcca, «MOJIIPHBII
00BEM Ta3oB», «4UCI0 ABOTrapo».

JMemoncrpanuu. [Tonyuenue o3zona. O6pasipl 0eaoro u ceporo oioBa, OEIOro M KPacHOro
docdopa. HekoTopbie MeTaibl U HEMETAJIBI ¢ KOJMYECTBOM BemecTBa 1 Moib. MOSIpHBII
00BeM ra3000pa3HbIX BEUIECTB.

JladopaTopublie onbIThl. 6. O3HAKOMJIEHHE C KOJUICKIMEW MeTaiwioB. 7. O3HaKOMJIEHUE C
KOJUIEKLIMEH HEMETAJIOB.

Tema 3. CoenriHeHUsI XHMHYECKHUX IJI€MEHTOB

Crenenb okucinenus. CpaBHEHHUE CTENEHU OKUCIEHHUS U BaJeHTHOCTU. OmnpeneseHue CTeNneHu
OKHUCJICHHS JJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBieHue ¢opmyn OMHAPHBIX
COeMHEHMH, OOIINH CIIOCO0 UX Ha3BaHHM.

bunapuple coeAMHEHUsST METAUIOB M HEMETAJUIOB: OKCHBI, XJIOPHUIBI, CYJIbQUIBI H TIP.
CocraBnenue ux popmyn. buHapHble coeTMHEHUSI HEMETAUIOB: OKCHUJbI, JIETyYHE BOJIOPOIHBIE
COCIMHEHMS, WX COCTaB W Ha3BaHus. [lpencraBuTenn OKCUIOB: BOJA, YIJIEKUCIBIN Ta3,
HeramieHass u3BecTb. [lpeicTaBuTeny JeTydnX BOJOPOAHBIX COEIMHEHMI: XJOPOBOAOPOA U
aMMHaK.

OcHoOBaHHUsI, UX COCTaB W Ha3BaHMs. PacTBopuMOCTh OCHOBaHMIl B Boje. lIpencraBurenu
HIeJI0Ye: THAPOKCUIBI HATPHS, Kamusl U Kanblus. [loHsTHe 00 MHAMKATOpAaX W KA4eCTBEHHBIX
peakumsX.

Kucnotel, ux coctaB u Hazpanus. Knaccuduxanusa kucnor. [IpeacraBurenn KHCIOT: cepHas,
consiHas, as3orHas. [loHsTMe o mikanme kucioTHocTu (mkana pH). V3MeHeHWe oKpacku
WHUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHMM, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh coliell B
Boze. [IpencraBurenu coneit: xyopu HaTpHs, kKapOoHaT U Gocdat KambIus.

AMop(dHBIE U KpUCTANIMYECKUE BEIIECTBA.

MeXMONEeKyIApHbIE  B3aUMOACHCTBUA. THNBI KPUCTAUIMYECKHX PEHIETOK. 3aBUCHUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTANIMYECKHUX PEIIETOK.

Yuctele BemecTBa U cMecu. [Ipumepsl XKUIKUX, TBEPIBIX U ra3000pa3Hbix cMmeceil. CBoicTBa
YHCTHIX BEMIeCTB U cMeceil. Mx cocraB. MaccoBas M oOBEMHasl JOJIM KOMIIOHEHTa CMECH.
PacueTsl, cBsi3aHHBIE C UCTIOJIb30BAHUEM TTOHSITHS «TOJISI.
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JMemoncTpanuu. OOpasibl OKCUAOB, KUCIOT, OCHOBAaHUHN U coyiell. Mojenn KpUCTAIITHIeCKIX
PEIIeTOK XJIOpHJIa HaTpHs, aiMasa, okcuaa yriepoaa (IV). KuciaoTHo-menounsie HHAUNKATOPHI,
M3MEHEHHE MX OKPACKU B Pa3jIM4YHBbIX Cpelax. YHHUBEpCaJIbHbIH MHAMKATOP U U3MEHEHHUE €ro
OKpPAcKH B paznuuHbix cpenax. lxama pH.

JlabopaTopubie onbIThl. 8. O3HaKOMIIEHHE C KOJUIEKIMEH OKCUAOB. 9. O3HaKOMIIEHHME CO
CBOMCTBaMM aMMHAKa.

10. KauectBeHHas peakuus Ha yriekucielid ras. 11. Onpenenenne pH pacTBOpOB KHCIIOTHI,
LIEJIOYU U BOJBI.

12. Onpenenenne pH nuMOHHOrO U s0J0YHOTO COKOB Ha cpese MmionoB. 13. O3HakomiieHUE C
KOJUIEKIIUEHN COJIEH.

14. O3nakomiieHHE € KOJUIEKLMEH BELIECTB C pPa3HbIM TUIIOM KPUCTAUIMYECKOM PELIETKH.
N3rotorneHne monenel KpUCTAUITMYECKUX pemeTok. 15. O3HakomieHue ¢ oOpasoM ropHOU
HIOPOJIBI.

Tema 4. U3MeHeHUs1 MPOUCXOsIIME € BelleCTBAMU

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOSAIINMHU C BEIIECTBOM.

SIBneHus, cBA3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA IPU MOCTOSHHOM
ero cocraBe, — (usndeckue sBieHUsA. Du3uyeckue SBICHUS B XUMHUU: JUCTHIUISALIHS,
KpHUCTaNIN3alMsl, BEINTAPUBAHNE M BO3IOHKA BEILECTB, (PUIBTPOBAHUE U LICHTPU(PYTUPOBAHHE.
SIBnenus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakuuu. [lpusHaku u
YCIIOBUS IIPOTEKAHNS XMMUUECKHUX PEaKUUil. BriieeHne TerioTsl U ¢cBeTa — peakLUy FOPEHUs.
[TonsiTHE 00 HK30 - U SHIOTEPMUIECKUX PEAKIIHIX.

3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHYECKHE YpaBHEHUS. 3HAUYCHHE WHJIEKCOB U
ko3 dunmentoB. CocTaBieHue ypaBHEHHH XUMUYECKUX PEaKITHA.

Pacyersl mo XxuMHUYECKMM ypaBHEHUsAM. PelieHue 3aad Ha HAXOXKIEHHE KOJIMYECTBA, MACChI
Wi o0beMa NPOAYKTAa PEAKIMH I10 KOJUYECTBY, MAacCe WJIM OObEMY HCXOJHOIO BEIECTBA.
PacdeTsl ¢ MCIIONB30BaHUEM MOHATHUS «10JIsD», KOTJa UCXOJHOE BEIECTBO JaHO B BUJE pacTBOpa
C 3aJJaHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOI'O BEIIECTBA WM COAEPKHUT ONPEACICHHYIO JTOJIO
puMecei.

Peakuuu pasnoxenus. llpencraBieHune o ckopocTH XMMHMUYECKHUX peakuui. Karamuzatopsl.
®epmenThl. Peakuuu coenunenus. Karanurtuyecknue n HEKaTalIUTUYECKUE PEAKIIMU, 0OpaTUMBble
U HeoOpaTtuMble peakuu. Peakuyu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIsl TIPOTHO3UPOBAHUS BO3MOXKHOCTH TPOTEKaHUsI PEAKLUA MEXAYy METAUIAMH U KHCIOTAMH,
peakuuii BBITECHEHUSI OJTHUX METaJNIOB M3 pacTBOPOB UX COJIeH ApyruMu Metaiamu. Peakuuu
oOMmeHa. Peakiuu HeilTpanuzanuu. YCIOBUS NMPOTEKaHHWs peakiuii oOMeHa B pacTBopax A0
KOHIIa.

Tunsl XUMUYECKUX peaKLUil Ha IPUMEpPE CBOWMCTB BOABI. Peakiyus pasinoKeHus — DIIEKTPOJIN3
Bo/bl. Peakuuu coenquHeHUs — B3aUMOJEMCTBHE BOJIbI C OKCHJAMH METAJNIOB U HEMETAJUIOB.
VYcnoBue B3auMOJIEHCTBUS OKCUJI0B METAJUIOB U HEMETAJLIOB ¢ BOAOMU. [IoHATHE «TUAPOKCUABIY.
Peakiuu 3amernienus — B3aUMOJCMCTBUE BOJBI C MeTalaMu. Peakium oOMeHa — THUIPOIIU3
BELIECTB.

JemoncTpanuu. [Ipumeps! ¢pusnueckux sBJIEHU: a) IUlaBieHue napaduna; 0) BO3roHKa Hoaa
win OEH30MHOM KHUCIIOTBI, B) pPacTBOPEHHE OKpAIIEHHBIX coJyiel; T) Iuddy3us TyHIHCTHIX
BEIIECTB C TOpsIled JaMIOYKd HakaiuBaHus. IIpuMeppl XMMHUECKUX SIBICHUN: a) TOpeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE CONSHOW KHUCIOTHI C MpPamMOpOM HWJIM MEJIOM; B)
nonyuenue ruapokcuaa Meau (Il); r) pacTBopeHue MONIy4EeHHOTO THAPOKCHIA B KUCIOTaX; 1)
B3anmojeiicteue okcuaa Meau (II) ¢ cepHOM KHUCIOTON MpH HAarpeBaHWU; €) pa3jIoKEHUE
NepMaHraHata Kajus; ’) pa3jioxKeHHe MepoKcuia

BOJIOpOJIa C IMOMOINBIO JMOKCHJA MapraHiia M KaTaja3bl KapTodens WIM MOPKOBH; 3)
B3aMMOJIeIiCTBIE pa30aBICHHBIX KHCIOT C METAJIIAMH.

JlabopaTopHusble onbIThl 16. [IpokaninBanne Meau B IJIaMEHM CIMPTOBKU. 17. 3aMenieHue menu
B pactBope xsopunaa meau (1) sxenezom.

Tema 5. IIpakTukyml.
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IIpocreiime onepauuu ¢ BeeCTBOM

1. ITpaBuna TexHUKH OE30MACHOCTH MPH padoTe B XUMHUYECKOM kaOuHete. [Ipuembl oOpamenus
¢ J1abopaTopHBIM OOOpPYJOBaHWEM M HarpeBaTeNbHBIMU npubopamu. 2. HaOmronenus 3a
M3MEHEHHUSMH, TPOUCXOASAIIUMHU C TOPALICH CBEUOH, M UX OMUCAHUE (JOMAIIHUN SKCIIEPUMEHT).
3. AHanu3 NoYBbl U BOJBI (IOMAIIHUN 3KcnepuMeHT). 4. IIpu3Haku XUMHYECKUX peakuuid. 5.
[IpuroroBneHue pacTBopa caxapa M pacueT ero MacCOBOM JJOJIM B PaCTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOJiCTBa pACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢usnko-xumuueckuid mnpouecc. [lonsTue o ruapatax ¥ KpuUCTAIIOTHApPATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX
BELIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIICHHBIE M IEPECHIIICHHBIE PAaCTBOPBIL.
3HaveHHe pacTBOPOB JIJIsi IPUPOJIBI U CETbCKOTO XO3MCTBA.

[TonsiTie 00 3JEKTPOIUTUYECKON TUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOIUTH. MexaHu3m
JUCCOLMALMI 3JIEKTPOIUTOB C PA3IMYHBIM XapakTepoM CBs3H. CTENeHb AJIEKTPOJIMTUYECKON
muccouranuu. CUbHbIE U c1a0ble SJeKTPOIHUTHI.

OcCHOBHbBIE TOJOXEHUSI TEOPUU DJIEKTPOJIUTHUECKON nuccouuanuu. VoHHBIE ypaBHEHMS
peakiuii. Peakiiun oomMena, uaymue 10 KOHIA.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotel, ux xnaccudukanus. Juccoumanus KUCIOT W HUX CBOICTBA B CBETE TEOpPUHU
AIIEKTPOJINTUYECKONW — Juccouanuu. MONeKyNIsipHblE ¥ HOHHbIE YpaBHEHHUS peaKLUi.
B3auMopeiicTBue KHCIOT C METaUIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANpPsHKEHUH METaJlIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaioB. B3aumoaeiicTBie KUCIOT ¢ OCHOBaHUSIMH —
peakiusi HeWTpanmuzauuu. BsaumopeiicTBue KuciaoT ¢ comsiMu. Vcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jlucconuanuss OCHOBaHMM M MX CBOMCTBa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON auccounanuu. B3aummoaeicTBrue OCHOBaHMM ¢ cojsiMH. Mcronb3oBaHue
TaONMIBI  PAacCTBOPUMOCTH  JJISi  XAPAaKTEPUCTHKHM  XHMHUYECKUX  CBOWCTB  OCHOBAHMIA.
B3anmopeicTere menoyen ¢ OKCUAaMu HEMETAIUIOB.

Conu, UX aAMccoUMalMsl U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOLUALUU.
B3aumoneiicTBue coineli ¢ MeramiaMy, OCOOCHHOCTH ITHX peaknuid. B3ammoneiicTBue coneit ¢
consimu. Mcnonp3oBanue TabIUIBl PACTBOPUMOCTHU ISl XaPaKTEPUCTUKU XUMHUYECKHX CBONCTB
COJIEH.

O06o0u1ieHne cBeieHni 00 okcHax, UX KIacCU(pUKAIMKY U CBOMCTBAX.

I'enernueckue psabl MeTaula M HeMmeTaula. ['eHeTmdeckass CBA3b MEXAY KiaccaMu
HEOPraHUYECKHUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

Onpenenenue creneHeil OKUCIEHUs AJS JIEMEHTOB, OOpa3yIOIIMX BEIIEeCTBA Pa3HbBIX KIJIACCOB.
Peakuyu moHHOTO OOMEHa W OKUCIMTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHE W BOcCCTaHOBiIeHHE. (COCTaBlIEHHE YpaBHEHUW OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUil METOAOM JIEKTPOHHOIO OajlaHca.

CBoiicTBa MPOCTBIX BELIECTB — METAJUIOB M HEMETAJUIOB, KHUCJIOT U COJed B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIL.

JemoHcTpanuu. VcnbiTaHue BEHIECTB M UX PACTBOPOB HA 3JEKTPONPOBOJHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOIHOCTH YKCYCHOM KHUCJIOTBHI OT KOHLEHTpAalMU. J[BHU)KEHHE OKpalleHHbIX HOHOB B
IIEKTPUYECKOM ToJe. B3anMozelicTBue IMHKA C CEPOM, COJISHOM KUCIOTOM, XJIOPUAOM MEIU
(IT). F'openne maruus. BzaumoeiicTBre XJIOpHOM U CEPOBOIOPOAHON BOJIBI.

JlabopaTopHusle onbIThl 18. B3anMonelicTBue pacTBOPOB XJIOpUAA HATPUs M HUTpaTa cepedpa.
19. Ilomydyenne HepacTBOPUMOIO THAPOKCHIA W B3aMMOJEHCTBHE ero ¢ kucinoramu. 20.
B3aumopeiictBue KUCIOT ¢ ocHOBaHUAMHU. 21. B3auMozeiicTBue KUCIOT ¢ OKCUJIAMU METaJIIOB.
22. BzaumopneicTBue KHCIOT ¢ MeTauiamMd. 23. BzaummoneicTBue KHCIOT C coaMu. 24.
BsaumopnelictBue menoueiln ¢ kucaoraMu. 25. BsaumMopelcTBHe MIeNIOYEH € OKCHUOAAMU
HeMmeTaiuioB. 26. B3ammopeiictBue wienoued ¢ comsmu. 27. IlomydeHwe W CBOICTBA
HEepacTBOPHMBIX OCHOBaHMiA. 28. B3amMoneiicTBUE OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.
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BsaumopeiictBue OCHOBHBIX OKCHIOB ¢ Boaou. 30. B3aummomeiicTBHE KHUCIOTHBIX OKCHIOB C
menoyamMu. 31. B3anMoaelcTBie KHUCIOTHRIX OKCHIOB C BOIoil. 32. B3auMmonelcTBue cojied ¢
kucioramu. 33. B3auMogeiicTBue cosel ¢ menodamu. 34. BzaumonaeiicTBrue coiei ¢ cosaMu. 35.
B3anmosneiicTBre pacTBOpOB coJieit
C METaJjIaMH.

Tema 7. llpakTukym 2. CBOHCTBA PACTBOPOB JIEKTPOJIUTOB
I. Hounbie peakuuu. 2. YCIOBUS TEUYEHUS XUMHUYECKUX PEAKIUNA MEXAY pacTBOpaMu
3JIEKTPOJIUTOB 10 KoHIA. 3. CBOMCTBa KHUCJIOT, OCHOBaHUM, OKCHUIOB M coJieid. 4. Pemienue
AKCIIEPUMEHTAIbHBIX 3a/1a4.

[Tpu n1ByX4acOBOM IJTAHUPOBAHUH ITPOBOJIUTCS TOJIBKO MpaKTHYeCKas padoTa 4.

Pe3epBHoe BpemMsi—3— 4. ( BO3MOKHOE HCIIOJIb30BAHKE: TPOCKTHAS JIESATEILHOCTD )

9 knacc
BBenenune. O0masi XapakTepuCTHKA XUMHUYECKHUX 3JIEMEHTOB H XMMHUYECKUX peaKkuui
Ilepuoauyecknit 3akoH u Ilepuoamyeckas cucrema xummuuyeckux djaemenros JI. M.
MennesaeeBa
XapakTepucTUKa 3JEMEHTa II0 €ro IOJOKEHHIO B Ilepuonnueckoil cUCTEME XUMHUYECKHX
snemenToB /1. 1. MenneneeBa. CBoiicTBa OKCHUIOB, KMCIIOT, OCHOBaHUM U COJIEN B CBETE TEOPUH
ANEKTPOJIUTUYECKON AUCCOLMALMM U OKUCIICHUSI-BOCCTAHOBIICHHS].
[Tonatne o mnepexoAHbIX 3neMeHTax. AMdoTepHOCTb. ['eHeTHdyeckui ps HEepexoqHOro
JJIEMEHTA.
ITepuoanueckuii 3akoH u Ilepnonnueckas cucrema xumudeckux ieMeHToB /1. 1. Menneneesa.
XuMHU4YecKasi OpraHu3anusl KUBOW U HEKUBOW NMPUPOJbl. XUMUYECKUNA COCTaB s/1pa, MAaHTUU U
36MHOM KOpbl. XHMHUYECKHE OJJIEMEHTBI B KIETKAaX JKHUBBIX OpraHu3sMoB. Makpo- u
MHUKPOIJIEMEHTHI.
O06o01eHne cBeeHUH O XMMHUYeCKUX peakuusax. Kimaccupuxanus XMMHUYECKHUX peakuuil 1o
pa3IUYHBIM TpPU3HAKaM: «4HUCJIO W COCTAaB pPEATUPYIOLUIMX U OOpa3yIOIIMXCS BELIECTBY,
«TeroBoi 3¢ (deKT», «HampaBIE€HUE», «MU3MEHEHHE CTElEeHEH OKMCIEHHsS 3JEMEHTOB,
00pa3yIoNMX pearnpyronme BemecTBay, «(hasza», «ICIoNb30BaHue KaTamu3aTopa». [loHsaTre o
CKOPOCTH XMUMHYECKOW peakiuu. PakTopbl, BIUAIOIME HAa CKOPOCTb XMMHMUYECKHUX PEaKLIHM.
Karanuzatops! u karanus. MHrHOUTOPBI. AHTHOKCUAAHTBHI.
JNemoncTpanuu. Pazmunslie popmel Tabmuns! . M.MenzaeneeBa. Mojenun aTOMOB 3J€MEHTOB
1—ro mnepuomoB. Mojenb CTpoeHUsT 3eMHOTO Iapa (MOMepevHbld pas3pes). 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOH PEaKLUH OT MPUPOJABI PEArUPYIOLUINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluu OT KOHIEHTpPAlMM pPEarupyroluX BEIEeCTB. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKON peakIuy OT IUIOLAJd CONPUKOCHOBEHHS PEArupyoLINX BEIECTB («KUISAIIMN
CJIOI»). 3aBUCHUMOCTh CKOPOCTHM XMMMUYECKOM pEaKIUH OT TeMIEepaTypbl pearupyrommx
BelleCcTB. ['OMOreHHBII M TeTepOreHHbIM  Karanusbl. @DOEpMEHTAaTUBHBIM  KaTajaus.
Wurubuposanue.
JlabopaTopusblie onbIThl 1. [lomyuenne ruapokcnia MHKA M UCCIEIOBAHUE €TO CBOWCTB. 2.
MopenmupoBanne mnoctpoeHuss Ileprogudeckoil CHCTEMBl XMMHUYECKMX 2JIeMEHTOB /I
N.Menzeneea. 3. 3aMmelieHue xene3oM Meau B pactBope cyinbdarta meau (II). 4. 3aBucumocthb
CKOPOCTH XHMMHMYECKOM peakuuu OT MPUPOAbl PpPearupyromux BEIIECTB HA INpUMEpe
B3aMMOJEHCTBUS KHUCIOT C MeTalaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON peakluu OT
KOHIIGHTpAllU pEearupyrollnx BeEIIECTB HAa NPUMEPE B3aWUMOJCHCTBHS IMHKA C COJITHOU
KHCIIOTOM pa3IM4HON KOHLEHTpalMH. 6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM pEakuuu OT
IJIOMIAM CONPUKOCHOBEHHMSI pEarupyrolux BemecTB. 7. MOogenupoBaHue «KUIIAIIErO CIos». 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM pEaKkIMU OT TEMIIEpaTypbl PEAarupyrolIuxX BELIECTB Ha
npuMmepe B3aumopelctBus okcuga menu (II) ¢ pactBopoM cepHOM KHUCIOTHI pa3IU4YHON
temneparypbl. 9. Pa3noxkeHue mepokcuaa BoIOpoJa C MOMOIIbI0 okcupa mapranua (IV) m
karanasbl. 10. OGHapykeHue KaTajga3bl B HEKOTOPBIX MUILEBbIX npoaykTax. 11. Murubuposanue
B3aUMOJICUCTBUSA KUCIIOT C METAJIJIAMU YPOTPOIIMHOM.
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Tema 1. MeTajibl

[Tonoxxenue meramnoB B [lepuoanueckoil cucteMe xumudeckux anemeHToB J. 1. Menzaeneena.
Merannudeckas KPUCTAJUITMYECKAs pelieTka W MeTaIMYecKas XHMHYecKas cBsi3b. OOrme
¢usznveckue cBoricTBa MeTayuioB. CIUTaBbl, MX CBOWCTBA M 3HAYCHHE. XMUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEJICH, & TAK)KE€ B CBETE UX IOJIOKEHUS B JICKTPOXUMHUYECKOM Py
HaIPsHKEHUH METaJIOB.

Koppo3ust meramioB u crmocoObl 60psObI ¢ Hell. Mertamiel B mpupoze. OOmue crnocodbl ux
MTOJTYYCHHUSI.

O0masi XxapakTepUCTHKA IIEJ0YHBIX MeTalI10B. Metamisl B pupoae. O0mmue crnocodbl ux
nonydeHusi. Ctpoenue atomoB. lllemodynsie MeTamabl — NPOCThIE BelecTBA. BakHewmne
COCIMHEHUS IIEIOYHBIX METAUIOB —OKCHUBI, THAPOKCHABI U CONH (XJIOPHABI, KapOOHATHI,
cynbdaTel, HUTPATHI), WX CBOHWCTBAa M IPUMEHEHHWE B HApPOJHOM XO3siicTBe. KanmiiHbie

ya00peHusl.

O0mas xapakTepucTHKA 3JieMeHTOB TJaBHOW moarpynnsl Il rpynnsi. CTpoeHre aToMOB.
[[lenouno3emenbHbIE  METAIBI —  TIPOCThIE  BEIIECTBA.  Baxuelme  coeAMHEHUs
HIEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOPUIbI, KapOOHATHI,

HUTPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. CtpoeHue atoma, (pu3MYecKHe U XUMHYECKHE CBOMCTBA IPOCTOrO BEIIECTBA.
CoenvHeHUs alIOMUHUS — OKCUJ M THAPOKCHU, UX aM(OTepHbIi xapakrep. Baxknelmue conu
antoMuHus. [I[puMeHeHre amOMUHUS U €r0 COeTUHEHUI.

Kenezo. Crpoenne artoma, ¢GuU3MYECKHME M XHUMHUYECKHE CBOWCTBA IPOCTOTO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxnelmue coim xene3a. 3HAYEHUE XKejle3a U €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJAHOTO X031 CTBA.

JemoncTrpanuu. O0pa3upbl METOYHBIX U IIEJI0YHO3EMENbHBIX MeTauioB. OOpasisl CIUIaBOB.
BzaumopeiictBue HaTpus, JIUTHS W Kaldblus ¢ BOAOM. B3aumopaeicTBue HATpUsi U MarHus C
KHucIopoioM. BzaumoneiictBrue Metaiios ¢ Hemeraiamu. [lomyuenue ruapokcuos xxenesa (1)
u (II).

JlaGopaTtopuble onbIThl 12. B3auMopeiicTBue pacTBOPOB KHUCJIOT M CoOJied ¢ meramuiamu. 13.
O3nakomieHue ¢ pyaamu skenesza. 14. OkpammBaHue MJIaMEHU COJISIMU IIEJIOYHBIX METAJLIIOB.
15. B3zaumopeiictBue kanblus ¢ Bogou. 16. IlomyueHne rugpokcuaa Kaablus U UCCIEIOBAHUE
ero csoiictB. 17. IlomydyeHue ruapokcuja aJllOMHHHMS M HCCIEAOBaHHWE €ro CBOMCTB. 18.
BzaumoneiictBue xxene3a ¢ constHon kucnoto. 19. [Monydenue ruapoxcuaos xemnesza (I1) u (IID)
Y U3Y4YEHHUE UX CBOWCTB.

Tema 2. IIpakTukym 1. CBolicTBa METALIIOB M MX COeIMHCHMI

1. OcyiiecTBieHre LENOYKH XUMHUYECKUX MpeBpamieHuil. 2. IlomyueHue wu cBoiicTBa
COeMHEHUN MeTauioB. 3. PelleHune 5HKCEpUMEHTANBHBIX 3a/ad HAa paclo3HaBaHHE U
MOJIyuYeHUE COeIMHEHUuN MeTayisioB. [Ipu AByX4acoBOM IJIaHMPOBAHWUU TNPOBOJUTCS TOJBKO
nmpakTudeckas padora 3.

Tema 3. HemeTtasiibl

OOmast XapakTepuCTUKa HEMeTauloB: mosoxkeHue B [lepuoanyeckoit cucreMe XMMHUYECKHX
anemenToB JI. U.Meneneena,

0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOoOTpULaTeNbHOCTh (D0) Kak Mepa «HEMETaJUTMYHOCTHY,
pan O0. Kpucramimuyeckoe CTPOCHHE HEMETAUIOB — IMPOCThIX BEIIECTB. AJUIOTPOMIUS.
®dusnyeckue CBOMCTBAa HeMeTaioB. OTHOCUTENBHOCTh MOHATUM «METAID) U «HEMETAILI».
Bonopoa. Ilonoxenne Bomopona B Ilepmogmyeckoil cucreme xumudeckux snemeHtoB . U.
MengeneeBa. CtpoeHue aroma U MoOJIEKYJbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA BOAOPOAA,
€ro NoJy4yeHue U MpUMeHEHHUE.

Bopa. Crpoenue monexkynsl. Bogoponnas xumuueckas cBs3b. PU3HUECKHE CBOWCTBA BOJBI.
AHoManuu cBOMCTB BoAbl. ['mapoduibHble U ruapodoOHbie BemecTBa. XUMHUECKHE CBOMCTBA
Bosbl. KpyroBopor Boabl B mpupoje. BomoouucTka. Asparnust BoAbl. BeITOBBIE (QHIBTPEHI.
MunepanbHbie BOAbI. JJucTHIIIIMpoBaHHas BOJia, €€ MOJIy4eHHEe U IIPUMEHEHHE.
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O0mas xapakrepucTuKa rajoreHoB. CtpoeHue aromoB. IIpocTeie BeliecTBa U OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenust o xjope, Opome, ¢rope u Hoje.
IIpuMeHeHne raJloreHoB U UX COSAMHEHUN B HAPOJHOM XO3SICTBE.

Cepa. CtpoeHrie aTroMa, ajuIOTPOIHsI, CBOMCTBA M MPUMEHEHHE POMOMYECKON cepbl. OKCHIBI
cepsl (IV) u (VI), ux nomydenue, cpoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
pPUMEHEHHE B HApOAHOM X03stiicTBe. [Ipon3BOACTBO CepHON KUCTIOTHI.

A3or. CTpoeHHe aToMa U MOJIEKYJbl, CBOMCTBAa IPOCTOrO BelleCTBA. AMMHAK, CTPOEHHE,
CBOIicTBa, mosyueHue u npumeHeHue. Coau aMMOHUS, UX CBOMCTBAa W mpumeHeHue. OKCHIbI
azora (II) u (IV). A3otrHas kucioTa, ee CBOWCTBA M IMpuUMeHEeHHE. HuTpaTbl U HUTPUTHI,
npobiieMa UX CoIepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CrpoeHue aroma, auIOTpONHsA, CBoWcTBa Oemoro u KpacHoro ¢ocdopa, ux
npumeHenue. OcHOBHbIE coeauHeHus: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarer. DocopHbIe yI0OpEHUSI.

VYraepoa. CtpoeHuwe aToma, ajUIOTPONHS, CBOMCTBA MoauduKanui, mpumeHeHue. OKCHIbI
yraepoxa (II) u (IV), ux cpoiictBa u npumeHenne. KapOoHATHI: KaJBLUT, COJAA, MOTAI, HX
3HaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemunii. CtpoeHue aToMa, KpUCTANIMYECKUN KPEMHUM, €ro CBOMCTBA U IpuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUIUMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOH U HEXUBOY npupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIUIEHHOCTH.

JMemoncTpanuu. OOpasilpl TajJlOTeéHOB — MPOCTHIX BeUIeCTB. B3auMoelcTBUE TajoreHoB ¢
HaTpUEM, C aJloMuUHUEM. BpiTecHeHHMe XjopoM OpoMa WM HOJa U3 PACTBOPOB HX COJIEH.
BzaumopeiictBue ceppl ¢ MeTajulaMd, BOJOPOJIOM U  KHCIOpoAoM. BsaumoneicTBue
KOHLEHTPUPOBAHHOMN a30THOM KHUCIIOTHI ¢ Mebto. [lormiomienue yriem pacTBOPEHHBIX BELIECTB
win ra3oB. BoccranoBnenne meau u3 ee okcuaa yrieM. OOpas3ibsl OPUPOIHBIX COSAMHEHUN
XJiopa, cepsl, pochopa, yriepoaa, kpemaus. OOpa3ipl BaXHEWIINX Ui HAPOJHOTO XO3s5iCTBa
cynb(haToB, HUTPATOB, KapOOHATOB, (hocdaToB. OOpa3ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.
JlabopaTopuble onbiThl. 20. Tlomyuenue u pacrnosnaBanue Bojpopona. 21. HcciemoBanume
MOBEPXHOCTHOTO HATshKeHHMsI BojAbl. 22. PacTBopeHHMe mepMaHTraHata Kaius WIH MEIHOTO
Kyrmopoca B Boje. 23. I'mapartamms oGe3BokeHHOro cynbgarta menu (II). 24. Msroromnenue
TUIICOBOrO oTmedatka. 25. O3HakoMJIeHWE C KOJUIeKIHeW OBITOBBIX (HIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHHepaibHOW BoOJbl. 27. KauecTBeHHass peakiusi Ha TajoreHuj-
noHbl. 28. IlomydyeHnue u pacrno3HaBaHue Kuciopoga. 29. I'opeHue cepbl Ha BO3AYXE U B
kuciopoje. 30. CoiicTBa pazbaBieHHOMN cepHOM KucaoThl. 31. 3yueHnue cBoicTB amMuaka. 32.
PacnioznaBanme coneir ammonusa. 33. CBoiicTBa pa30aBiI€HHOW a30THOW KHCIOTHL 34.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meawto. 35. 'openne dochopa Ha
BO31yXe M B Kuciopone. 36. PacrosnaBanue ¢ocgato. 37. I'openue yrist B kuciopone. 38.
[TonyueHue yrojapbHOW KHUCIOTBI W u3ydeHue ee cBoiictB. 39. Ilepexon kapOGoHaToB B
runpokapOonarel. 40. Pasnoxenue ruapokapbonara Hatpus. 41. IlomydeHue kpeMHeBOH
KHCJIOTBI M U3y4YEHUE €€ CBOMCTB.

Tema 4. IIpakTnkym 2. CBONiCTBa COeIHHECHMIT HEMETALIIOB

1. Pemenue skcnepuMeHTanbHbIX 3agad no Teme «lloarpymnma ramoreHoB». 2. Pemienue
DKCIEpPUMEHTaNbHBIX  3amad 1o teme  «llogrpymma  xuciaopoma». 3. Pemenue
AKCIIEPUMEHTaIbHBIX 3a1ad no teMe «lloarpymnma asora». 4. Pemenue skcnepMMeEHTaIbHBIX
3agau o teme «[loarpymma yriepoma». 5. Ilomydenue, coOupaHue M pacrio3HaBaHHE Ta30B.
[Tpu 1ByX4acoBOM IUIaHUPOBAHUH MTPOBOISATCS TOJIBKO MpaKkTU4Yeckue padboTsl 1,2 u 5.

Tema 5. O0oOmenne 3HAHMH 1O XMMHH 32 Kypc OCHOBHOIl mkoabl. IloaroroBka k
rocyaapcreeHHoi utorosoii arrecrauuu (I'MA)

[Tepuonnueckuii 3axkoH U Ilepuoanueckas cucrema xumuueckux 3neMeHToB . I.Menneneena.
O®u3nyeckuil CMBICT TMOPSAKOBOTO HOMEpa JJIEMEHTa, HOMEPOB Mepuoja U TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 2JIEMEHTOB M MX COECJUHEHMM B NEpPHOJAaX M IPYyNIax B
CBETE MPEACTABICHUI O CTPOEHUH aTOMOB 3JieMeHTOB. 3HaueHue [lepuonnyeckoro 3aKoHa.
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Buapsl XMMHUYECKHX CBsI3€ M THUMBl KPUCTALIMYECKHX pPEIIETOK. B3auMocCBs3b CTpOeHHS U
CBOMCTB BEIIIECTB.
Knaccugpukanuss XMMHYECKHX peakIuil MO pPa3IUYHbIM MpH3HaKaMm (YUCIO W COCTaB
pearupyomux 1 o0pa3yroluxcs BEIIeCTB; HAJIMYMe IPaHulbl pa3ziena ¢a3z; TemioBoi 3¢ dekr;
U3MEHEHHE CTETEHEH OKUCIEHUS aTOMOB; WCIOJb30BAHUE KaTajJu3aTopa; HalpaBieHUE
npotekanus). CKOpOCTb XMMUYECKUX peakiuid M (akTopsl, Biustoue Ha Hee. OOpaTuMOCTh
XUMHUYECKHX PEAKIUi U CIIOCOOBI CMEUICHUS XMMUYECKOTO paBHOBECHSI.
[IpocTtble M croxHbIE BeliecTBa. MeTaulbl M HeMeTalibl. ['eHeTHueckue psasl MeTalia,
HEMeTalyla M MepexogHoro wmeramwia. OKCUIbl M THUAPOKCHIBI (OCHOBAaHUS, KHCIOTHI,
amQoTepHble THIPOKCUABI), cou. MX cocTaB, kiaccudukanus u o01ue XuMUYECKUe CBOMCTBA B
CBETE TEOPHHU AIICKTPOIUTUIECKOI TUCCOIHALINY.
Pe3epBHoe BpeMsai—O6— 4. (BO3MOKHOE UCIOJIb30BAHUE: IPOEKTHAS JIEATEIBbHOCTh — 34)

IIpakTHYeckue 3aHATHA 110 XUMHHU

8 knace

IIpakTukym 1. [Ipocreiimune onepanuu ¢ BeEeCcTBOM 34
Ilpakmuueckaa padboma Nel IlpaBuna TeXHUKH O€30IACHOCTH NpU pabOTe B XUMUYECKOM
kabunere. Ilpuembr oOpamieHuss ¢ 1a0OpaTOpHBIM OOOPYIOBAaHHMEM U HArpeBaTebHBIMU
puOOpaMHu.
Ipaxmuueckasn paboma Ne2 TIpu3HaKU XUMHUECKUX PEAKIIUH.
Ilpakmuueckasa paboma Ne3 1lpurotoBiaeHue pacTBopa caxapa M pacdeT ero MacCoBOHM J0JIH B

pactBope.
Jomawnuti sxkcnepumenm: 1.HaOmroneHus 3a M3MEHEHUSMH, MPOHUCXOJSIIMUMH C TOPSIICH
CBEYOH, U MX ONMCaHHE. 2.AHann3 II0YBLI ¥ BOJGI.

IIpakTukym 2.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 14
Ilpakmuueckas paboma Ne4 PelieHne SKCICpUMEHTAIBHBIX 3a71a4.

9 kaacce
Ipaktuxkym 1. CBolicTBa METAJUIOB U UX COEAMHEHUN 24
Ilpakmuueckass paboma Nel Pemenune 5SKCIEpUMEHTANBHBIX 3ajJad Ha pPaclo3HABaHHUE U

MOJTy4YeHUE COSAMHEHUI METaIIOB(24).

IIpakTukym 2. CBolicTBa COEAUHEHUI HEMETANIOB 34

Ilpakmuueckas paboma Ne2 Pemienne skcnepumeHTanbHbIX 3amad o teme «lloarpymnmna
rajoreHOBY.
Ilpakxmuueckaa paboma Ne3 Pemenue skcriepuMeHTanbHbIX 3amad no teme «lloarpymma
KHCIIOPOJa».

Ilpakmuuecxas paboma Ne4 Tlonydenue, cOOupaHue 1 paclio3HaBaHUE Ta30B.

TemaTnueckuii mi1an Kypca Xumus

Nen/m Ha3Banue temsl, pa3nena Kon-Bo Ip.p. Kop.
4acoB
8kuacc

1. Beenenue 4qaca
2. ATOMBI XMMHUYECKHX IEMEHTOB 94acos 1
3. IIpocTsle BemecTBa 6uacoB 1
4. CoeTMHEeHNSI XUMHUYECKHX IEMEHTOB 14gacoB 1
5. M3MeHeHus1, NpOUCXOs1IMe C BeIECTBAMU 12 gacos 1
6. Ipakrikym Nel 3 gaca 3
7. PacrBopenue. PactBopsl. CBOMCTBa pacTBOPOB 3JIEKTPOJIUTOB 18 gacoB 1
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8. IIpaktukym Ne2 1 gac 1
9. PesepB (Ha MPOCKTHYIO NIEATEITHHOCTH) 3 gaca
Hroro: 70 qvacoB | 4vaca | 5 dacoB
9kiace
1. Beenmenne. O0mas XapakTepUCTHKa XUMUYECKUX DJIEMEHTOB U XUMHUYecKux | 10gacos 1
peakmmii. [ICXD.
2. MerTasmisl 14 qacos 1
3. [paktukym Nel 2 gaca 2
4, Hewmeramis 25 gacoB 1
5. [paxTukym Ne2 3gaca 3
6. O06001eHe 3HaHUH 110 XUMHHY 32 Kypc OCHOBHOM 1Kokl [ToaroroBka 10 gacos 1
K rocynapctBeHHol utoropoit arrecranuu (I MA)
7. PesepBHOE BpeMs (Ha MPOCKTHYIO NS TEIBHOCTD — 31) 4 gacoB
Uroro: 68 yacoB | SuacoB | 4 waca

XapakTepucTHKA KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAJIOB

KoHnTposbHble paboThI IO TEMaM Kypca XUMHUU (TECTOBBIA KOHTPOJIb):

8 ki1acc
Kontponbnas pabota. Tect Nel mo remMe «ATOMBI XUMHUYECKHX 3JIEMEHTOBY
Kontponbhas pabota. Tect Ne2 no teme «IIpocthie BemecTBa
Kontponbuas pabota. Tect Ne3 mo teme «CoeAMHEHNUS XUMHUYECKHUX 3JIEMEHTOB)
Kontponbnas padora. Tect Ne4 mo teme «3meHeHus, TpOUCXOASIINE C BEIIECTBAMM
Kontponbnast pabora. Tect  Ne5 mo teme «PactBopenue. PactBopel. CBOMCTBa pacTBOpOB
AIIEKTPOJIUTOBY
9 kaacce

Kontponbnas pabora Nel mo teme «BxomgHas»
Kontponbnuas pabora Ne2 mo teme «MeTamibh»
Kontponbnas pabora Ne3 mo teme «Hemetanmbi»
Kontponbnas pabora Ne4 mo teme «Torossiit TecT»

Onucanue y4e0HO-METOIHYECKOr0 H MATEePHAJIbHO-TEXHHYECKOI0

o0ecrieyeHust 00pa3oBaTeabHOIO NPOLECCA
1.Y4yeOHO-TeopeTHYeCKHEe MATePHAJIBI:

1. IlpumepHast mporpaMma 1o Y4eOHBIM TpeaMeTaM. XUMUs. 8-9 KIIacChl: MPOEKT.- 2-€ U3]l.,
nopab. M.: Ilpocsemenue, 2011. (CtangapThl BTOPOTO MOKOJIEHUS).
2.ABTOpCKas nporpamma  O.C.I'abpuensHa,  cooTBeTcTBytomass  deaeparbHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIApTy OCHOBHOIO  0OOIIero oOpa3oBaHHs U
JonyieHHas MunuctepcTBoM oOpasoBanust U Hayku Poccuiickoit ®denepanuu (Ilporpamma
Kypca xuMuu i 8-9 kiaccoB oOmieoOpa3oBarenbHbIx yupexaenuit / O.C.I'abpuensH. — M.:
Hpoda, 2012r.).
3. Xumus. 8 kiacc: yueb. s oGmeoOpasosar.yupexnaenuit / O.C.I'abpuensH. -13-e usn.,
crepeoturt.- M.: Jlpoda,
4. Xumuda. 9 xnacc: yue6. s obmieobpazoBar.yupexnaenuit / O.C.I'abpuenss. -13-e u3na.,
crepeoturt.- M.: Jlpoda,

2.ITocodus 1Jis1 ydanmumxcs:

1.I'abpuenan O. C., Awyrosa A. B. Pabouas terpanp. 8 k 1. K yuebnuky O. C. I'abpuensina
«Xumust.8». — M.: [Ipoda, .

2.Tabpuenan O. C., HAwykoeéa A. B. Pabouas terpanp. 9 k 1. K yuebnuky O. C. I'abpuensna
«Xumust. 9». — M.: lpoda, .

3. Terpans /i 1aGOPaTOPHBIX OMBITOB M MpakTHUecKux pador k yueObHuky O.C.I'abpuensna
«Xumus .8 knacey [Nabpuensa O.C., Kymmosa A.B.-M.: Ipoda, -
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4. Tetpaap U1t 1aOOPAaTOPHBIX OMBITOB M MpaKTHYeCKUX padboT K yuebHuky O.C.I'aGpuensna
«Xumus .9 knacey I'adpuensa O.C., Kynmosa A.B.-M.: Jlpoda,
3.2JIeKTPOHHbIE MOCO0HS 110 MpeAMeTY:
Xumus (8-11kmacc) BupryanbHas aboparopus (3JIEKTPOHHOE YI4eOHOE U3/TIaHHE)
Xumus. MynpTuMeaniinoe yueOnoe nocodue HoBoro obpasima. 8 kiace. uck 1, 2, 3.
Xumus aisa Bcex —XXI. Pemenne 3agad. Camoy4uTennb
OTtkpbiTast XUMHUS (IOJHBIA HHTEPAKTUBHBIN KypC XUMHUH)

HNuTepHeT pecypcenl:
http://www.mon.gov.ru Mua#rcTepcTBO 00pa30oBaHus U HAYKH
http://www.fipi.ru ITopran ®UITHN — OenepanbHblii HHCTUTYT MEAarOrHUYESCKUX U3MEPEHUIN
http://www.ege.edu.ru ITopran EI'D (uadopmanronnoii mogaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii sx3amMeH
http://edu.ru/index.php ®enepanpHblii mopran «Poccuiickoe 0Opa3oBaHue)
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IeHTP TECTHPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit Murepuer-Ileacoser.
http://ru.wikipedia.org/ - cBo6oHAas SHIMKIIOIIE NS

http://him.1september.ru/ snexTpoHHas Bepcus ra3eThl « XUMHUI,

nopran (Meroauueckue pazpaOOTKu AJisl yPOKOB XUMUU, IPE3EHTALIH);
http://www.uroki.net — pa3paboTku ypoKOB, ClieHApHH, KOHCIIEKTHI, TIOYPOYHOE TIAHUPOBAHHUE;
http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u nmpe3eHTaIum;
http://infourok.org/ — pa3paboTku ypoKOB, IIpe3eHTALIUH.
http://kontren.narod.ru - nHpOpMaMOHHO-00pa30BaTEIILHBINA CANT IS TEX, KTO U3Y4aeT XUMHUIO,
KTO €€ MPEIOAACT, A1 BCEX KTO HHTEPECYESTCsI XUMHEH.

http://www.alhimik.ru/ - AnXxuMuK OJMH W3 JIYYIIHX CAHTOB PYCCKOSI3BIYHOTO XMMHYECKOTO
WHTepHeTa OpMEHTHPOBAHHBIN HA YIUTEIISA M YICHUKA, TPEOIaBaTells M CTYICHTA.

MarepuaJibHO - TeXHMYecKOe H MH(POPMAIIMOHHO - TEXHUYECKoe o0ecnieueHne npeamera.
Ilepeuenv nabopamopnozo 0060pyooeanus, npu GbINOJIHEHUU NPAKMUYECKUX PAdOm no
XUMUU 3a Kypc OCHOBHOU 00uieil WKoJibl.
1.ITpuGops! 1 000pyAOBaHUE AJIS MPAKTHUECKOM paOOTHI.
O6opynoBaHue:
v Mukponaboparopusi XUMHIECKas;

NpOOUPKH CTEKIISTHHBIE;
KOJIOBI KOHUYECKHUE;
CTaKaHbl CTEKJIIHHBIE Ha 50 MI;
NAJIOYKHU CTEKJISIHHBIE;
TPYOKH COeTUHHUTEIbHbIE: CTEKISIHHbIE, PE3UHOBBIE;
POOKU PE3UHOBBIE;
CIIUPTOBKY;
JePKaJIKH 17151 IPOOUPOK;
MITaTUB JTa0OPaTOPHBIA;
HITaTUB ISl TPOOUPOK;
BOPOHKA CTEKJISTHHAS,
bunbTp;
CIIUYKU;
acOecToBast CETKa;
JTYyYUHKU.
2.PeaKkTuBBbI:

v/ KHCIJIOTBI: COJISIHAsI, CEpHast, a30THas;

NN O N N N N N N N NN
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[IENIOYU: THAPOKCHUI HATPUS, THIPOKCH]T KaJIbIIHS;
ocunoBanus: ruapokcua meau (1) , ruapoxcun xenesa (I1);

conu: KapOoHAT Kanmblus, xyopun Hatpus, xiaopun meau (1), autpar cepedpa, xmopuy
Oapus, kapOOHAT HATpUS, XJIOPHUJ AaJIOMUHUS, NEPMaHraHAT Kalusg, HUTpAT Kajwus,
MenHblid kynopoc, cynbdar xenesa (l1l), cynpdar nunka, cynepdocdar, ammmuaynas
celuTpa, MO4YeBHHa (kapOamuma), XJIOpuJ Kaius, cynb(ar HATpHUs, CHIMKAT HATPHs,
Cynb(haT aTFOMUHHS;

MIPOCTHIE BELIECTBA: YrOjb, LIMHK, JKEJI€30, ATIOMUHHM, MarHuii, Me/ib, CBUHEIL;

CJIO’KHBIE BEIIECTBA: MpamMop, caxap;

UHAUKATOPBL;

okcuel: Meau (1), okcun maprania (1V);

raHUYEeCKUe BEIIeCTBa:

COJIM: aleTar HaTpus, GEeHONAT HATPUS;

KHUCJIOTBI: YKCYCHAsi KHCJIOTa, MypaBbUHAs KHCIIOTa, OJIEMHOBAS,

CIUPTHI: 3TAHOJI, U30TICHTUJIOBBIH, TTHIIEPUH, TPOIIAHOIT;

6eH30:1, GeHou;

YIJIEBOIBL: KpaxMal, INII0K03a, caxapo3a.

ANENEN
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4.TCO:
Komnerotep
npoekTop ACER
DnexTpoHHbIe mocoousi, CD-nucku mo Temam:
-HeOpraHuveckasi XuMusi;
-OpraHn4ecKasi XUMUs;
-00111as1 XMMHS;
- BUpPTyaJibHas J1abopaTopusl.
HNuTepuer
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