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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuU Ha€T MOPEJCTABICHUE O MEsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEIOBATEIBHOCTh  M3YYEHUS XUMHM C Y4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO OATOTOBKY, HEOOXOAUMYIO JUIsl BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUH O MaTepHATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBINUJICHUS M TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbli Kypc XMMHUU OCHOBHOTO OOIIEro o0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI MO XUMHUHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUHN pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U O0O0€CNeuYMBaIOT OOYYaIOIIMMCS BO3MOXXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY’)Karolud Mup, Ouosorus, (usuka, mMaTeMaTtuka, reorpadus, TEXHOJIOTHS,
UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs Ha CIEQyIoIeM ypoBHE oOpa3oBaHus. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpoUIbHBIX KJIaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU H3YYEHUH Y4eOHOro TMpeaMeTa, HeoOXoauMble s
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriay0iaéHHOro, mpo(UIBHOTO) H3YYEHHS OTACIIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUSA, O0JIACTU IMPAKTUYECKOW NESITeNbHOCTU
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3blka HAayKH, B NPUOOILEHUU K HAyYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM IpaBHJI 0€30IacHOr0 OOpalleHUsl C BEIIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI ISl TOHUMaHUSI XUMUYECKON
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHW, TPUMEHSATh WX TPU PEIICHHH MNpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XUMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBLIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINH ), HEOOXOAUMBIX JJIS PA3TUYHBIX BUIOB JI€SITEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMusy oTBoauTcs o 102
yaca B 8 m 9 kjaccax (3 yaca B HEIENIO), TO €CTh 2 4Yaca B HEACTIO 3a CUET
obszatenbHON yacTu OOIT OO0 u 1 yac 3a cuér yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHu. Bcero 204 wyaca 3a nBa rojna
oOy4eHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeamer xumun. Pons xuMuu B )KU3HH denoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HaykKax. I[IpencraBieHuss 0 HaAydHOM NO3HAHWM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumMuu. UCTOYHUKY XUMUYECKOU UH(POPMAITUH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
aneMeHThl. CMMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIIOKHBIE BEUIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEOUHEHMH U cocTaBieHHe (opmyn OHMHApPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mouib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJBHBIM JI0JISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XyUMHUYECKUE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKIUi (COEINHEHHUS], Pa3JIOKEHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOopynoBaHueM. IM3ydenue u  omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAITMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICUCTBHE COJIbI WUITU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u pasznoxeHue ruapokcuaa wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
cosu. HabmroneHne u onuvcaHue ONBbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUSI U OKUCIICHUSA).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. (O30HOBBIA CJIOW, €ro 3HA4YeHWE [JI1 JKHUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KadyecTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapaukoBoM 3dpdexre.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. ®usnueckue cBoicTtBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHIIEHTpanus. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcuawl. Knaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJAMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapoIHas HOMEHKJIaTypa OCHOBaHUU. TpUBHAJIbHBIE HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHusl cosiel. Duszuyeckue u
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHUE, COOMpaHKE, PACIIO3HABAHNUE U N3YUYEHUE CBOMCTB KUCIOPO/Ia;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HaKOMJIEHHE C 00pa3aMi OKCHJIOB U ONKMCAHUE UX CBOMCTB;

nojiyueHue, coOuMpaHHe, pacro3HABaHHE M HU3Y4YEHHE CBOWCTB BOJOPOAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHON MOJIIPHOM KOHUEHTpalUUeu
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumojieicTBusa okcuaa menu (I1) ¢ pactBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnoguueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atomHbIX siaep. M3oTombl. PaginoOakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia U rpymnIbl dyieMeHTa. CTpoeHHE 3JIEKTPOHHBIX 000JI0UYE€K aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepuoanueckoi cucreme /1. I. Menneneesa.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKON CBS3M: KOBAJIEHTHAs INOJSIpHAss CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pElIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUM IPOCTBIX OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ MpPU IOMOIIA PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHM B 8 KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KilacCUpUKalus, NEPUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYIa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOILTUBO, BOJAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBOWCTBA aTOMOB  XMMHMYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNeld  aToMOB  OOJIBIIMX  TEPHUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBI W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMUUECKOW peakIuu. IK30- U IHIOTEPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHHUs. 3akoH ['ecca W ero cneacTBus.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanuze. ®epmeHThl. UTHTHOUTOPBHI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTM  NIPOTEKAaHHUS  XUMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIHATENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  SIEKTPOIUTUYECKOM  JUcCcOLManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIICHHbIE MOHHBIE YpaBHEHHS peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIbHOE MW3YYEHHUE BEUIECTB W SBJICHUW: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCaJiKa, BBIACICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaAKIUi (TOpEHHUE, PEAKIINK PA3JIOKEHUS, COSTUHEHU );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pEelIeHHE OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKuCIUTEeNbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JTACCOLAALIS .

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CossHast KHCIIOTa, XHUMHUYECKHE CBOMCTBA, IMOJY4YEHHUE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIC CTEMEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOIOpOJ, CTpoCHHE, (UUYECKUE U
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KUCHOT u crneuuduyeckue). Conu CepHOM KHCIIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENIEHU OKUCICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUEe M XUMHUYECKHE CBOMCTBa (OKUCIEHHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aWMOJECHCTBUE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (PU3nIecKue U XUMHUYECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHne. XUMHUYECKUE PEaklMM, JIeKAl[Ue B OCHOBE IMOJYYEHUS a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC MOXKIW, 3arpsA3HEHHE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Monudukanuu Gochopa (Oenpiii W KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢unyeckrue U XUMHUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBME C MeTallaMi, HEMETaJUTaMU, KOHIICHTPUPOBAHHBIMHA a30THOU U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rHApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHaYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIUMHECHUSX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TWIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI UX MEPepabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOWCTBA (B3aUMOJECUCTBHUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHWJIMKAThI: (DU3UYECKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIINUICHHOCTH. BaxkHelIlne CTpOUTENbHBIE MAaTepHUAIbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBax. bopHas kucimora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEeHUI, 00pa3lamMu a30THBIX U POCPOPHBIX YAOOPEHUH;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHHe, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE € oOOpa3llaMd NPUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOKEHHMs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrpaHEeLEHTPUPOBAHHAS KyOunueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THAPOKCHUIBI HATPUSA U Kanus. [[puMeHeHne menouHbIX METALUIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMiL: onoxxenue B [leproauyeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynmn  (moOOYHBIX MOArpymnn):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENEHW OKHCJICHUS aTOMOB B COCIMHEHHSX. 3aBHCUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp U cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOuime KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTtpoeHne aroma, CTeneHH OKHUCIeHMs. HaxoxneHuwe B npupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipor3BOACTBO UyryHa U CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHUue OCOOCHHOCTEH B3aMMOJICHCTBUSA OKCUIOB KaJbLIUS W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

M3YYEHHE IIPOLIECCOB IIOIYYEHMS THAPOKCUIOB JKEle3a, MX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha HOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue amM(GOTEPHBIX CBOMCTB THIPOKCHJA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCIIIECTBA M MaTepHalibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe MCmoab30BaHHE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIUHEHUH sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XxuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3ACHCTBUS HA MaTEpPHAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B MIEPUOJIAX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kimaccubukanys XUMHUYECKUX peakIuid 10 pa3IMYHBIM  IIPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseit. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMN W COJ€ll B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI, IJIaHETA 3EMIJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroIIUXcCs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHUMAHUE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, NPOSIBJICHUEC KOMMYHHMKATUBHON KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJTHON U TEXHOJIOTUUYECKOU CPELION;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHWS W YPOBHS JaTbHEHIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHME TMOCJICICTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMHUYECKUMH BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYaIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYIAOBOM JIEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUU A
OKpY’)Karollel cpelibl; OCO3HAaHWE TIJI00AbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHUE CBOEU POJIM KaK rpakJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3HU
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl O00yUYalOIIMXCs, OCBOMBIIMX IMPOrpamMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIMM, &  TakX€  IPOEKTHO-HUCCIECNOBATEIBCKON  JESTEIBbHOCTH
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKAX BEIICCTB M XUMHUUYECKUX PEAKIUH; yCTaHABJINBATh
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
M3y4aeMBbIX MPOIECCaX M SBIICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M SIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTENILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBATh (DAKTHI, BHISBISTH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOJACIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHUBOPEUYMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUY, HEOOXOAMMOM MMl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PA3IUYHBIC MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(poOpMalueil; NpUMEHATh MeXNpeAMeTHbIe ((pu3nuecKkue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yibTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHON MJIM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJI€ JUajora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHMpPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPETOKESHHOM
3a/1ay.

2) ymeHusl y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACNIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BbIOMpaTh CHOCO0 perieHust y4eOHON 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHUS W BBIBOJBI, MPOTHO3HUPOBATH BO3MOXKHOE PAa3BUTHUE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BBIBATH YIIyOJIEHHOE M3yYy€HUE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JI€TajbHEe OCBOMTb MaTepHall, OBJAJETh PaCIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbI HAYYHOTO MBIIUICHUS; BUIbl JESITEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHbI
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBAHMUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(puKanus peakui: peakiuy COSTUHEHUS, PEAKIINHN PA3JI0KEHHUS, PEAKIINH
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ah(deKT peakiuu; SAPO aToMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE;  AICKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCJIEHHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH ITU MOHITUS NPHU OMMCAHUU BEMIECTB U UX MTPEBPAILLCHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEMICHb OKHUCJICHHUSI AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUN 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE MEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noxarpynmna (b-rpyrmma)», «Maabie Mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO0 AIEKTPOHOB U PACTIPEIEICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCUu(UIMPOBAaTh XMMHYECKHE DJIEMEHThI, HEOPTaHMYECKUE BEIICCTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHHUN M COJICH, T€HETUYECKYIO CBSI3b MEXIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIIJICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpOCTEHIIyI0 (OPMYITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AINIO0, KIacCU(UKALINIO, BBISIBICHNE
IPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpbIBaTh  CYIIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MaKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSIMU BBIIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BIAJCHUE OCHOBAMHU XHMHYECKOM TI'PAaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOM >KM3HU, a TAKXKE 3HAHKME MIPABUJI NIOBEJACHUS B LIEJIAX COEpEKEHUs
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)opMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWUOH, »JJEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUsI, XUMUYECKasi peakiys, TEIIoBOM 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHUMbIe pEaKLUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl BaH-nep-Baanbca), KoMIUJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckasi, 0ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKIINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, DIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYyJl BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmyiaM, BUIBI XUMHYECKOW CBSI3U (KOBaJCHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsij]] HOHA [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBbl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUs JyeMeHTa B Ilepmommyeckoit cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMW, HaNmpaBJICHUS CMENIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSIHHUIO PEareHTOB, M0 W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COECAMHEHUM, MOATBEPHKIAas 3TO OMUCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPAKIAIIINX CYUIECTBOBAHUE TIE€HETHYECKONM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJbl[Ui, ATIOMAHUN, KEJI€30, MEllb, I[IUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, yroyibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHSATH COCTaB, OTNEIbHBIC CIOCOOBI TMOMYYEHHUS W CBOMCTBA CIIOMXKHBIX
BEUIECTB (KUCIOPOACOAEpKAIINE KHUCIOTHI XJIOpa, a30THUCTasi, OOpHas, yKCyCHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSHUC HA KUBBIC OPTaHU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISAX SKOHOMUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyro (hopMyITy BEIECTBA MO0 MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO M3 pPEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAa0OT MO TOJYyYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M  YIJIEKHCIOrO Tra3a) W PEUICHUIo
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHECHHE, O0O0O0O0IIEHWE, CHUCTEMATH3allUi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  Oe3omacHOoro  oOpamieHuss €  BEIIECTBAMU,
UCIOJB3yeMbIMU B TIOBCEIHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IENIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBIIICHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamNpaBICHHOCTH, MPHOOPECTH OMBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 4 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 25 1
peakiuu
Htoro no paznemny 29
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 14 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 6 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 16 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 14 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 50

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 9
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CTpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 11
BOCCTAHOBUTEJILHBIE PEAKITUN
3.3 0
Htoro no pazneny 20
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThbI padoTbI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTropenue u yriyOiaeHne 3HaHHA O 8
' BEILIECTBE
12 OCHOBHBIC 3aKOHOMEPHOCTHU TIPOTEKAHUS 9 1 1
XUMHYECKHUX PEaKIUii
13 DJIEKTPOTUTHYECKAS TUCCOIHALINS. 13 1 5
XUMHUYECKUE PEAKIH B PACTBOPax
Hroro mo pazueny 30
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' snementoB VIIA-rpymisl. [anorens:
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 9
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHUECKUX
2.4 aneMeHToB [VA-Tpynnsl. Yriepon u 12 1 2
KpPEMHUU, UX coequHeHus. bop
Uroro no pazgeny 41




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 8
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 20 2
Wroro no pazueny 28
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 0
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 0
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 3 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 3
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer xumuu. Poiap XuMUM B KU3HU
4eJ0BeKa

Tena u BemecTBa. Puznueckue u
XMMHUYECKHUE CBOVICTBA BEIIECTB

HpeI[CTaBJIeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIIMPUYECKOM YPOBHE: Ha0JIIOIEHUE,
U3MEpEHHUEe, SKCIIEPUMEHT, MOJICTUPOBAHHE.
[TonsiTre 0 MeToaax paboThl C XUMUYECKUMHU
BemecTBamu. O60pyn0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[IpakTuueckas pabora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOpUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

Yuutele BemecTBa U cMecu. CriocoOnl
paszzaeneHus cMecen

[IpakTuueckas padora Ne 2 o reme
"Paznenenne cMmeceil (Ha MpuMepe OYUCTKH
MOBapeHHOM comn)"

ATOMEI 1 MOJICKYIJIBI. XHUMHUYECKHE IIEMEHTBI

[IpocTeie U COXKHBIE BENIECTBA




BemecTBa MOJIEKYIIIPHOTO U

| HEMOJIEKYJIIPHOTO CTPOCHHUS

10 Xumnueckast popmyna. BaleHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

11 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB

12 OnpeneneHye BaJJEHTHOCTH aTOMOB I10
dbopMynaM OMHAPHBIX COCTUHEHHIA

13 OTtHocuTenbHAs AaTOMHAs Macca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca
Boluncnenus OTHOCUTENBHOM MOJIEKYIISIPHON

14 MaccChl BELIECTB, MOJIIPHOM MacChbl, MacChl
BELIECTB U KOJIMYECTBA BEIIECTBA

15 MaccoBast 10J11 XUMHUYECKOI'0 2JIEMEHTA B
COEIMHEHUU

16 Brruucnenus MaccoBO 10U XMMUYECKOTO
aJieMeHTa 1o (Gopmysie COeTMHEHUS

17 Haxoxnenue npocreiinieil popmyIbl
BELIECTBA [10 MACCOBBIM JIOJIIM JIEMEHTOB

18 Konnuectso Bemtecrsa. Moib

19 B3aumocBsI3b KONMMUYECTBA, MAacChl U YHCIIa
CTPYKTYPHBIX €IMHMIL BELIECTBA

20 MoutsipHas Mmacca CMECH BEILECTB

21 Haxoxaenue npocreiimieit popmyIibt
BEIIECTBA 10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

99 XVMHUYECKUE SIBICHUS. XUMUYECKas peaklns
U €€ IPU3HAKU

93 3aKOH COXpaHEeHMsI MacChl BeleCTB. ATOMHO-

MOJIEKYJISIPHOE YUEHHE




24

XHUMHUYECKUE YPABHEHUS

25 THuIbl XUMHYECKUX PEaKIIHi
Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM

26 KOJIMYECTBA M MACChl HCXOJIHBIX BEIIECTB MU
MPOJYKTOB PEAKIIUU
Brrunciienus no ypaBHEHUSIM XUMUYECKOU

97 peaKIMu: KOJIMYECTBa BEIIECTBA, MACChI 10
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
peareHTOB WU MPOAYKTOB PEaKIIHH

28 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN

29 KonTponbnas padorta Ne 1 o reme
"BemectBa 1 XuMHU4YecKue peakiuu"

30 Boznyx — cmech razos. IlonsiTie o razax.

31 3akoH ABorajipo. MossipHbIil 00bEM ra3oB
Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA

32 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BeIeCcTBa, 00BEMY

33 OTtHOCHTETbHAS INTIOTHOCTH Ta30B

34 Boruncnenus OTHOCUTENFHOM MIOTHOCTH
ra3oB
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

35 MAaccChl Ta3a Mo U3BECTHOI OTHOCUTEIHHOU
TUIOTHOCTH

36 OObEMHBIE OTHOILLIEHUS Ta30B MIPU
XUMHUYECKHX PEAKIIHSIX

37 Kucnopon — a5eMeHT U IpoCTOE BEIIECTBO

38 Oxcuasl




39

Crioco0bI mostydeHust KHCI0poa B
71a00paTOPUU U MPOMBILIUIEHHOCTH

40

41

[IpakTuueckas padora Ne 3 o reme
"TTomydeHnue u coOupaHue KUCIopoa,
U3Yy4EHUE €ro CBOWCTB"

KpyroBoport kucnopona B npupoje. O30H

42

TemtoBoit 3 PexT XuMUIECKON peakIumy,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ H
SH/IOTEPMHUYUECKUE PEAKITHH

43

Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKInu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAaCChI 10 U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, MaCcCe PEareHTOB WK
MIPOJIYKTOB PEaKLUU

44

45

BOI{OpO}I — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

46

[IpakTuueckas pabora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE €r0 CBOWCTB"

47

48

49

ITonsarue o xuciorax u coisx. Cocras
KHUCJIOT U COJIeH

Brruncnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJINYECTBY
BEIIECTBA UK 00BEMY

Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMUYECKON peaKiuu

50

dusnyeckue coiicTBa Boanl. Boga B




npUpoJIe

51

52

AHanu3 1 CUHTE3 — MCTOBI U3YUCHUSA
cocCTraBa BOJbBI

XUMHAYECKHUE CBOMCTBA BOJEI

53
54

CocraB OCHOBaHUM

PaCTBOpr. PaCTBOpI/IMOCTB BE€IICCTB B BOJIC

55

[IpakTuueckas padora Ne 5 o reme
"IIpuroToBieHNE paCTBOPOB C OIIPEIEIEHHON
MAacCOBOM J0JIel paCTBOPEHHOTO
BeniectBa.[I[purorosnenue pacTBOpoB ¢
onpeaeEHHON MOJISIPHON KOHIIEHTpaIuen
pacTBOpEHHOTO BellecTBa"

56

Brrunciaenus ¢ HCIIOIB30BaHUEM ITOHSTHS
«MaccoBadA A0JI1 BEIICCTBA B paCTBOPEC»

S7

58

59

Crioco0bI BeIpaXKCHUST KOHIICHTPALUT
pPacTBOPOB: MAaccoBas JOJIs1 PACTBOPEHHOTO
BEILECTBA, MOJISIPHAS] KOHLEHTPALUS

BrrunciaeHus ¢ HCITOJIb30BaHUEM ITOHATHS
«MOJISIpHAsl KOHLIEHTPALUs PacCTBOPEHHOTO
BEIICCTBAY

Ponb pacTBOpoB B pupoae U )KU3HU
yenoBeka. KpyroBopot Bojbl B IpUpoO/IE.
OunCcTKa BOOBI

60

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
PacTBOPUMOCTH ISl PACYETOB
pacTBOPUMOCTH BELIECTB

61

BrranciaeHus ¢ UCIIOJIB30BaHUEM ITOHSTHS
«MaccoBadA A0JI1 BEIICCTBA B paCTBOPE»




BreraucneHus ¢ nCnojb30BaHUECM HOHSITHS

62 «MOJISIpHAst KOHIICHTPAIUS PacCTBOPEHHOTO 1
BEIIIECTBAY
Brruucnenus ¢ ucnonbp3oBaHueM rpaukoB

63 PaCTBOPUMOCTH I PACUETOB 1
pPacTBOPUMOCTH BEILIECTB

64 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1

65 Oxcuipl: cocTaB, KiaccupuKams, 1
TPUBHAJIbHBIC HA3BAHUS

66 [ToydeHne u XUMUYECKUE CBOWCTBA OKCHIOB 1

67 [ToHsiTHE O TUAPOKCHUIAX — OCHOBaHUSIX U 1
KHCJIOPOJICOIEPIKAIINX KHCIOTaxX

68 ®du3nuecKue 1 XUMHUUECKUE CBOMCTBA KUCIOT 1

69 [Tomryuenue KuCIOT 1

70 Kiaccudukanust ocHOBaHUH 1

71 [I1énoun, ux CBOMCTBA U CIIOCOOBI MOTY4YEHUS 1

79 HepactBoprmble ocHOBaHUS, MX CBOMCTBA U 1
CHOCOOBI MOTyYeHUS
[TonsiTHe 06 aM(OTEPHBIX TUAPOKCUAAX:

73 XUMHUYECKHE CBOWCTBA U MOJyYeHHE. 1
[IprMeHeHne Ba)XHEUIINX OCHOBAHUI

74 Conu: coctaB, kinaccuuKarms, 1
TPUBUAIBHBIC HA3BAHUS

75 dusnuecKkue 1 XUMUYECKHEe CBOWCTBA COJIEH. 1
[Tonyuyenue coseit

76 ['eHeTHuecKas CBSI3b MEX/TY KJIaCCaMU 1

HEOPraHWYECKUX COCIMHEHUI




77

[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX
COEIUHEHUI)

78

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00bEMY, Macce PeareHTOB UiTH
MIPOJIYKTOB PEaKLUU

79

BI:I‘-II/ICJIGHI/I?I MacCChbI HpOIIYKTa peaKHI/H/I 10
M3BECTHOM Macce OJTHOTO M3 MCXOIHBIX
BEIIIECTB, B35TOTO B BUJIC PACTBOPA,
COJIeprKalIero onpenenéHHYI0 MaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIIECTBA

80

KonTtponbHast padora Ne 2 o teme
"OCcHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHEHUN"

81

82

83

[IepBbie mONBITKH KiIacCUPUKALIUN
XUMUYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
CXOJIHBIX 2JIEMEHTOB

DJeMeHTHhl, KOTOpble 00pa3yroT aM(poTepHbIe
OKCH/JIbI U TUAPOKCHIBI

ITepuoanuecknii 3akoH. OTKpbITHE
ITepuoanueckoro 3akoHa Ilepuoas! U rpymimsl

84
85

OCHOBHEIE CBCACHUA O CTPOCHHUU aTOMOB

CocTaB aTOMHBIX AACP H3oTombI

86
87

ONEKTPOHBI

CTpOCHI/IC OJICKTPOHHBIX 000JI04eK aTOMOB

N R R




nepBbIX 20 XUMHUYECKUX IEMEHTOB
[Tepuoauueckoii cucremsl .. Menneneena

3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHNYCCKHX 3JICMCHTOB,

88 METAJUIMYECKUX M HEMETANTHIECKUX CBOICTB
10 TPYIIaM U IepruoiamMm
H3meHenue cBOCTB cOe ITMHEHNN

89 XUMUYECKHUX AJIEMEHTOB B IIEPUOJIAX U
rpymmax
XapakTepuCcTUKAa XUMUYECKOTO JIEMEHTa 110

90 ero nosioxkeHuto B [leproanyeckoii cucreme
JI.1. MenneneeBa

01 OEeKTPOOTPULIATEILHOCTh XUMUYECKUX
3JIEMEHTOB

92 KoBanentnast nonsipHasi cBsizb

93 KoBasneHTHas HenossipHast CBsI3b

94 HNonnas cBs3b

95 DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIbI
BEIIIECTB

96 THITBI KPUCTATUTMIECKHUX PEIMIETOK U X
XapaKTEePUCTUKU

97 CreneHb OKUCIICHHS

98 OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

99 XUMHUYECKUE ITIEMEHTHl — OKUCITUTENN U
BOCCTAaHOBHTENH
CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-

100 BOCCTAaHOBUTENBHBIX PEAKLUI, METOA

3JIEKTPOHHOTO OanaHca




101 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
102 Kontponbnas padora Ne 3 mo teme 1
"Ctpoenue atroma. XuMHU4eCKas CBsI3b"
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

CtpoeHne aToMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

ITocnenoBaTenbHOCTh 3aIIOTHEHUS
INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX
IIEpUOIOB

CreleHb OKUCIICHUS B BAJICHTHOCTh

Buasl xumMuueckoii cBs3u

THUIBI KPUCTAIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHS KPHCTAILUTHIECKUX
peLETOK

Knaccuukanus XuMu4ecKkux peakiui no
Pa3IMYHbBIM PU3HAKAM

3HepFeTI/IKa XUMHUYCCKUX peaKHI/II‘/’I.

TennoBoit 3¢ ekt XuMUIECKOH peakinu.
3akoH ['ecca

Brruncnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIIMHU: TEIJIOBOTO Y dekra
XUMHUYECKON PEaKIUK MO KOJTHYECTBY
BEIIIECTBA, MacCce WK 00BEMY
MIPOPEarupoOBaBIICTO WITH
00pa30BaBIIETOCS BEIIECTBA

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakiuu. 3aKoH JEHCTBYIOIIUX Macc




Oneprus aktupauuu. Ilonarue o karanuse.

10 ®depmenThl. UHTHOUTOPHI.

11 @akTOpHI, BIUAIOIIKNE HA CKOPOCTh
XMMHYECKON peaKiuu

12 [loHsiTHE O XUMHUYECKOM PAaBHOBECHH,
npuniun Jle [larense
@aKTOpPBI, BIUAIOIIKIE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.

13 [IporHo3upoBaHre BO3MOKHOCTH
MPOTEKAHNS XUMUYECKHUX ITPEBPAILICHHUI B
Pa3JIMYHBIX YCIOBUSX

14 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuun

15 BakHple OKMCIUTENN U BOCCTAHOBUTEIH.
[Tepmanranar kanus
CBolicTBa IPOCTBIX BEIIECTB — METAIIIIOB

16 Y HEMETAJUIOB, KACJIOT U COJIE — B CBETE
NpEeJCTaBIeHUN 00 OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX
KonrtponbHas padora Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX PEAKLIUI»

18 PacTBopeHne kak pU3NKO-XUMUYECKUI
rporuecc

19 DAEKTPOIUTHI U HEIJEKTPOIUTHI

20 Teopus 2nEKTPOIUTHUECKOHN TUCCOLMALIAN

21 DNEeKTPOIUTUYECKAs AUCCOLUAIINS KUCIIOT,

OCHOBAaHUH U COJIEN




22

Peakuuu noHHoro ooMeHa

CBoiicTBa KMCIIOT, OCHOBAaHHH M COJICH B

23 CBETE MpeICTaBICHUN 00
AJIEKTPOIUTUYECKOMN TUCCOIIALINT

24 KadecTBeHHBIC peakIy Ha HOHBI
[Tpaktuyeckas padora Ne 2. Pemenue

25 HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«DIIEKTPOIUTUYECKAs TUCCOLHALIHS

26 IMaaponus coneit

27 Honnble ypaBHEHUS TUIPOIHN3A COJICH
[IpaxTnueckas padora Ne 3. Pemenue

28 9KCIIEPUMEHTAIIBHBIX 3aja4 110 TeEMe
«I'unponus conen»
Brruncnenus Maccbl NpoayKTa peakiiu 1o
MU3BECTHOM MacCe OJJTHOTO U3 UCXOIHBIX

29 BEILIECTB, B3STOTO B BUJIC PACTBOPA,
COJZIEPKAILIETO ONPEAECTHEHHYIO
KOHIICHTPALIMIO PaCTBOPEHHOTO BEIIECTBA
KontponbHas padora Ne 2 o teme

30 "DIEeKTPOTUTHICCKAST TUCCOIIAITHS.
XUMHYecKue peakluy B pactBopax”

31 OOm1ast XxapakTepUCTHKA HEMETAJIOB

32 OOm1ast XapaKTEepUCTHKA TAJIOTEHOB

33 XUMHYECKUE CBOWCTBA raJIOT€HOB.
XUMHUYECKHE CBOMCTBA XJI0pa

34 Xnoposogopo. ColisiHast KHCIIOTa

35 [IpakTuyeckas pabora Ne 4 o Teme

"[lonydyeHre consTHOM KUCIOTHI, U3y4YeHUE




eé ceouctB"

[TonsATHE O KUCTOPOACOAEPIKAIINX

36 KHCIIOTaX XJIOpa U UX COJISIX
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX

37 peaKkIuii, eclii OJIMH X PEarcHTOB JaH B
M30BITKE

38 Baxwnerinme coelMHEHU XJI0pa U X
HaxO0XXJICHUE B MIPUPO/IC

39 OO0mmas xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIIBI

40 CtpocHue U CBOMCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOJU(UKAIINH CEPhI

41 CepoBojnopo, ctpocHHe, (U3HUECKUC U
XUMHUYECKHUE CBOMCTBA

42 Oxcunpl cepbl. CepHUCTast KUCIIOTA U €€
coJu

43 Cepnas kucnora u ee coiu

44 [TpoMbIIIEHHOE TTOTYYE€HUE CEPHOM
KHCITOTHI
Haxoxnenue cepbl 1 €€ cOeIMHEHUN B

45 IpUpoae. XMMUYECKOE 3arpsA3HEHHE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
Brruncnenus Macchl MpoayKTa Peakiiy 1Mo

46 M3BECTHON MaccoBoM (00BEMHOM) 0I1e
(%) ero BbIXOZa OT TEOPETUYECKU
BO3MOYKHOTO

47 Brruucienus MmaccoBoit (00bEMHOMN) 10JIH

(%) BBIXOJa IPOJIYKTA PEAKIIMHU T10




U3BECTHOU Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MTPOAYKTA PEAKIHH

OO01mmas xapakTepucTuKa J1eMeHTOB VA -

48
TPYIIIBI

49 A30T, pacpocTpaHeHue B IpUpo/ie,
¢bu3nyeckrue U XuMHUYeCcKre CBOMCTBA

50 AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE
CBOMICTBA

51 Conu ammoHUS
[IpakTuueckas padbora Ne 5 o Teme

52 "IlonydyeHrue aMMHuaKa, H3y4eHUE ero
cBOMCTB"

53 Oxcuner azota (I, 11, 111, IV, V)

54 A3oTuCTas KUCI0Ta. A30THAs KUCIOTa

55 [IpomblIIIIIEHHOE ITOJTYyYEHHUE a30THOM
KHUCJIOTHI
Hutpatel u HUTpUTEL. XUMHYECKOE

56 3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCMHEHUSIMH a30Ta

57 docdop, annoTponHble MOAUPUKAIUN
dbocdopa

58 Oxcunst hocdopa (111, V) u pochopuas
KHCIIO0Ta
[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.

59 3arpsi3HEHUE PUPOTHBIX BOIOEMOB
COCTMHEHUSAMU a30Ta U ¢ocdopa

60 VYraepon, ero asIoTpONHbIE MOAU(DUKALUU

U CBOWCTBA




61

Oxcunel yriaepona, ux pusnveckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUYECKHE
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM
yraepona (IV)

62

[Tpaktuyeckue pabotel Ne 6 o Teme
"[Tonyuenue oxcuna yraepoaa (IV) u
HU3Yy4YEHHUE €ro CBOMCTB"

63

64

YrosapHasg KACIOTa U €€ COJIN

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHN4YCCKHX BCHICCTBAX KaK O
COCAUHCHUAX YIiIepoda

65

[IpupoiHBIE UICTOYHUKH YIJIEBOJOPOJAOB U
UX POJb B OBITY ¥ IPOMBIIUIEHHOCTH

66

67

68

IToustue o 6I/IOJIOFI/ILI€CKI/I BaXHbIX
OpraHn4Y€CKuUX BCHICCTBAX — JKHUpaAX,
Oenkax u yriieBojax

KpemHuuii, ero ¢puzndyeckue 1 XuMHUYECKHUE
CBOMCTBA

Oxcup kpemuus (IV), kpemHuenas
KHCJIOTA, CUJINKATHI

69

[IpaxTnueckast pabora Ne7. Pemenue
IKCIIEPUMEHTAILHBIX 3324 110 TeMe
«Baxaenne HeMeTauIbl U uX
COCAUHCHMS

70

Brruucnenust maccel (00b€Ma; H.Y.)
MPOIYKTa PEAKLIMK 110 JAHHOU Macce
(00BEMY) UCXOHOTO BEIIECTBA,

COJIep KaIIero ONMpeIeIEHHYI0 MaCCOBYIO




JIOJIKO TIPUMECEHN

Kontponbnas padota Ne 3 o teme

71 «BaxaenIe HeMeTauIbl U UX
COCIUHECHHMS.
OO6m1ast xapakTepruCTHKa XUMHYECKHUX

72 9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU KX
nosoxenus B IICXD JI.1. MenaeneeBa

73 Meramibl A- u b-rpynn
Merainueckas CBsi3b U METaJLInYeCKast

72 KpUCTAJTNYECKas penIéTka. 3aBUCHMOCTh
(U3NIECKUX CBOMCTB METAJIOB OT
CTPOCHHS KPUCTAIUIOB

75 OO0111e XUMHUYECKHE CBOMCTBA METAILIOB

76 OO6m1re cnocoObI MOTyYSHHSI METAJLIOB,
Metaryprusi. CriiaBbl
DNEeKTPOJIN3 PACIIaBOB U PACTBOPOB COJICH

77 KaK OJJMH U3 CII0COO0B MOJTyYEHUS
METAJIJIOB

78 [TonsTHE O KOPPO3UM METAIIIOB
Brranciaenus cocraBa cMeceit ¢

79 MCIOJIb30BaHUEM PELICHUS CHCTEM
ypaBHEHUH

80 Metaisr A-rpymin. [enogrsie MeTamib!

81 Haxoxnenue B npupone. CoiicTBa
HIEJIOYHBIX METAILJIOB

82 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU

83 [IemouHoO3eMeNbHEIC METAJLIbI

84 Baxueimnme coequHEHNS KaJIbITHS,




CBOMCTBA, IPUMEHEHHUE

JKECTKOCTh BOIBI U CIIOCOOEI €€

85
yCTpaHEHUs
[IpakTrueckas padota Ne 8 mo Teme

86 "YKEcTKOCTh BOJIBI M METOEI €6
ycTpaHeHus"

87 AmoMuHUN

88 AMdoTepHbIE CBOMCTBA OKCHIA U
THJIPOKCHIA AITFOMUHUS

89 OO6mas xapakTepucTHKa MeTauioB b-
rpynin (MoOOYHBIX MOATPYIIM)

90 [lepBoHaYaIbHBIE IPEACTABICHUS O
KOMIUIEKCHBIX COCTUHEHHUSX

91 Mens u cepebpo

92 [uuk

93 AmdorepHbIe CBOMCTBA OKCHA U
THJIPOKCH/IA IITHKA

94 XKeneso

95 Oxcuppl, TUIpOKCcH b U cou xxene3a (1) u
xenesa (111)

96 UYyryH u cTanbp — CIUIaBbI JXKele3a
[IpakTnueckas padora Ne 9. Pemenue

97 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BaxxHel11e METaIbl U UX COSAUHEHUSD)
Beruucnenus cocraBa cmecen ¢

98 WCTIOJIH30BAaHUEM PEIICHHS CUCTEM

YpaBHEHUI




Kontponsnas padora Ne 4 o teme

%9 «BaxHeinme MeTalIbl ¥ UX COCIUHCHHUS 1

100 XUMHUYECKUE PEAKIIMU B paCTBOPAX. 1
I'mpponus conent
CBoiicTBa KMCJIOT, OCHOBAaHHUH M COJICH B

101 CBETE MPEICTaBICHUI 00 1
AIIEKTPOJUTUYECKON JUCCOIHAITIT

102 OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC 1
peakuu. DICKTPOIIU3.

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. [IpumepHbie padoune mporpammel. [Ipeamernas nunus yueounkon O.C.
["abpuensna, N.I'. Octpoymona, C.A. CnaakoBa. 8 — 9 kiaccel: yueb. mocoodue
utst obmeoopazosar. opranuzanuii / O.C. I'abpuensH, C.A. Cnagkos. — M.:

[IpocBenienue,

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus. 9 xknace. Yuebnuk (aBtop O.C. I'abpuensn). 320 c.

2. Metoaunueckoe nocodue. 9 kiacc (aBropsl O.C. I'abpuensu, C.A. Cnaakos).
190 c.

3. Kuaura ans yuurens. 9 knace (aBropst O.C. I'abpuensan, U.I.Octpoymos). 400
C.

4. Pabouas Tetpans. 9 kinacce (aBropsl O.C. [N'abpuensn, C.A. Cnaakos). 224 c.
5. KoaTponabsHbie 1 ipoBepounbie padboThl. 9 kiace (aBropsl O.C. I'abpuensH u
ap.). 240 c.

6. XuMus B TecTax, 3ajavax, ynpaxsHenusax. 9 kmacc (aBropsl O.C. ['abpuensn,
T.B. CmupHoBa). 288 c.

7. Tetpanpb 1j1st 1aOOPAaTOPHBIX OIMBITOB M MPAKTHUECKUX paboT. 9 Kitacc (aBTOPHI
O.C. T'abpuensn, A.B. Kyniosa). 112 c.

8. Terpanb A1 OIlEeHKW KadecTBa 3HaHUM no xumuu. 9 kinacc (aBropsl O.C.



["abpuensH, A.B. Kynuosa). 112 c.
9. Xumuueckuii sxkcriepuMeHT B 1ikoie. 9 kinacce (aBropsl O.C. ['abpuensu u ap.).

208 c.

10. Xumus. 9 knacc. I€KTPOHHOE MYIBTUMEUMNHOE U3TaHUE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






