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IHIOACHUTEJ/IBHASA 3AIINCKA

[IporpaMMa Mo XMMHU OCHOBHOTO 001jero obpa3zoBaHust (yriayO0/EHHbIN
ypOBEHb) COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTe/lbHON TPOrpaMMbl OCHOBHOTO 001jero o6pa3oBaHus,
nipefctaByieHHbIX B @T'OC 00O, ¢ yueToM (heiepasibHOM paboyeii MporpaMmbl
BOCTTUTAHMSI.

[Mporpamma mo xumuu pa3paboTaHa C Iie/bI0 OKa3aHUS MEeTOUYeCKOU
TTOMOIIY YUHUTEJTIO B CO3[aHNK paboueii ITporpaMMel 110 yueOHOMY TTpeIMeTYy.

[TporpaMMa Mo XMMUHM [aéT Tpe/iCcTaB/ieHHe O 1ieJisix, 0bljeii cTpaTeruu
oOyJeHMs, BOCIUTAHUS W Pa3BUTHUS OO0YyUarOUXCS CPeACTBAMHM yueOHOro
ripeiMeTa, orpefiesisieT 0bs3aTeslbHOe MpeAMeTHOe Co/lep)KaHre, ero CTPYKTYPY
1Mo pasfesiaM MW TeMaM, pacripejie/ieHMe TI0 KjaccaM, peKOMeHAyeMYHo
10C/IeZIOBaTeIbHOCTh M3YUeHWs] XUMUA C Y4YeTOM MEeXKIPeJMEeTHBIX U
BHYTDUIIPEIMETHBIX ~CBsi3el, JIOTHKA y4eOHOTO Tpoiiecca, BO3PaCTHBIX
ocobeHHOCTell oOyuaroiuxcsa. B TporpaMme 10 XWUMHM YUYHUTBIBAIOTCS
BO3MOXXHOCTH yueOHOro mpeiMeTa B peajiM3aliy TpeOoBaHWi K TIJITAHUPYEeMbIM
JTMYHOCTHBIM, MeTarpeMeTHbBIM U TIpeJIMETHBIM pe3y/bTaTaM OOyueHHUs U B
(opMHUpPOBaHHMK OCHOBHBIX BH/IOB YyueOHO-TIO3HABATEe/ILHOM [1eSITeIbHOCTH
oOyuaroIrerocs o 0CBOEHHUI0 yuebHOTo CofiepKaHusl.

V3yueHne XUMHUHM Ha YpPOBHe OCHOBHOro o00ijero ob6pa3oBaHus
OPUEHTUPOBAaHO Ha OOIeKy/JbTypHYI TIOJTOTOBKY, HeOOXOAUMYIO [Jis
BbIDAa0OTKM MUPOBO33DEHUECKUX OPUEHTHUPOB, Pa3BUTHSI HHTeE/IEeKTYaabHbIX
CIIOCOOHOCTEe M HMHTEpPeCcOB O0yYarol[uXcsl, Ha ITPOJO/DKeHHe O0yueHHs Ha
ypOBHe cpefiHero o6iiiero o6pa3oBaHusl.

3HaHUe XWMHH CJIY>)KAT OCHOBOM [7isi (JOPMHPOBAHHUSI MHPOBO33pDEHUS
oOyuarolierocsi, ero rpe/CTaB/eHU 0 MaTepuaJbHOM eJIMHCTBe MHUPA, BaKHYHO
ponb WrparoT GopMHpyeMble XUMHeM TIpe[CTaBleHUs O TIpeBpalljeHUsIX
HEprMM U BeIeCTB B TPHUPOZe, O TYTAX pelleHus T100anbHBIX IPoOIeM
YCTOHUMBOTO  pA3BUTHSI Ue/IOBEUeCTBA — CHIPHEBOM, HSHEPreTHUeCcKOH,
TIPOZIOBOJILCTBEHHOM TIp0o0JieM, TIpobeMbl  3KOJIOTUYECKON 0e301acHOCTH,
ripo6jieM 3/IpaBOOXPaHeHMS.

N3yueHune Xxumuu:

criocoOCTByeT peanv3alidd BO3MOXKHOCTeM /Jii  CaMOpa3BUTHSL WU
dopMupoBaHHs  Ky/JbTypbl JIAYHOCTH  OOyuaromuxcs, wux obijel u
(byHKIMOHATbHOM TPaMOTHOCTH;



BHOCHT BKJIaJ] B JOPMHpPOBaHNe MBIILJIEHUS] U TBOPUECKUX CIIOCOOHOCTeH
00yuaroluxcs, HaBbIKOB MX CAMOCTOSTENHbHOW YyueOHOW [esTeNbHOCTH,
9KCTIepUMEHTalbHbIX M HWCC/Ie0BaTebCKUX yMeHUW, HeoOXOAWMBbIX KakK B
TIOBCe/IHEBHOM >KU3HM, TaK U B TIPOheCCUOHATLHON JesiTe/IbHOCTH;

3HAaKOMMUT CO CIelM(PUKON HayyHOrO MBIILIeHUs, 3aK/iaJblBaeT OCHOBBI
ripe/iCTaB/IeHU O eJUHCTBE MPUPO/IbI U UesIOBeKa, SIB/ISIeTCS K/F0UeBbIM 3TarioM
B (hOpPMUPOBAHUM €CTECTBEHHO-HAayUYHOU I'PaMOTHOCTH 00YUaroIIuXCs;

criocobcTByeT (hOpMHUPOBAHHIO 1IEHHOCTHOTO OTHOIIIEHUSI K eCTeCTBeHHO-
HayyHbIM 3HaHUSIM, K TpUpojJile, K Ue/OBeKy, BHOCUT CBOW BK/IaJ, B
9K0JI0TUYeCKoe 0bpa3oBaHue 00yUarouxcsl.

laHHbIe HaripaB/eHUsI B 00yueHHMM XUMUU 00ecrieurBarOTCs Criel[idUKoM
cofiep)KaHusi TIpeiMeTa, KOTOPbI SIBJSIETCS Te/jJarorMueckKd aJanTUpOBaHHBIM
OTpa’KeHHeM OTIpe/ie/IeHHOT'0 JTarla pa3BUTHS XUMUU.

YriyOnéHHbIE ~ KypC XMMHH ~ OCHOBHOro  o0OImjero  oGpa3oBaHus
ODHUEHTUPOBAaH Ha OCBOeHHWe OOyuaroIUMHCS CHUCTeMbl I1epBOHAUaIbHbBIX
MOHATUA XWMHH, OCHOB HEOPraHWYeCcKOW XHWMHH, OCHOBOIIOJIATraroIIux
MpeiCTaBleHnd  oOIell XUMUM U OTAEeNbHBIX  3HAUMMBIX  ITOHATHI
OpraHu4YeCcKou XUMUH.

CTpyKTypa cofiepKaHus porpaMMbI 110 XUMUM C(hOPMUPOBaHA Ha OCHOBE
CUCTeMHOTrO TofixoZia K eé uyueHuto. Cojiep>kaHue CK/IaJbIBaeTCsi U3 CUCTEMbI
MOHATUH O XUMMUECKOM »3jIeMeHTe U BeIlleCTBe M CHUCTeMbl TIOHSITUM O
XUMHUYecKor peakiuu. O6e 3TH CHUCTeMbl OPraHW30BaHbI M0 TIPUHIUITY
1oC/ieoBaTe/IbHOTO ~ pa3BUTUSl  3HAHWM HAa  OCHOBE  TEOPeTHUYEeCKHX
Tripe/iCTaB/IeHU Pa3HOTO YPOBHS:

aTOMHO-MOJIeKYJISPHOM TeOPUM KaK OCHOBBI BCEr'0 eCTeCTBO3HAHMS;

[Tepuognueckoro 3akoHa [I.MI. MeHgeneeBa Kak OCHOBHOIO 3aKOHa
XUMUU;

yUeHHsI 0 CTPO€HUH aTOMa M XUMHUUeCKOM CBSI3U;

rpe/icTaB/ieHd 00  3/IeKTPOJIMTHYECKOW  [TUCCOLIMAILY  BeI[eCTB B
pacTBoOpax;

0 XMMUYeCKO! KMHeTHKe U TepMOIMHAMUKE.

B ocHOBy TeopeTHuecKHWX 3HAHUM MOJIOXKEeHbl SMITUPUYECKHU TIO/TyYeHHbIe
dakTbl. TeopeTuueckue 3HaHWS pa3BUBAIOTCS T10C/E/0BAaTeLHO OT OJHOTO
YPOBHSI K IPYyroMy U o06ecrieurBatoT 00yUaroiiMcsi BO3MOXXHOCTb OOBSICHSITh U
MPOTHO3MPOBAaTh CBOMCTBA, CTPOEHHe W 00/1aCTU TTPAKTUUYECKOTO MPUMeHeHUs
M3ydyaeMbIX Bell[eCTB.



OcBoeHue cofepXaHWsi TPOrpaMMbl [0 XWUMHWM TMPOUCXOJUT C
WCIO/Ib30BaHWeM 3HaHWW W3 paHee U3y4YeHHbIX YyueOHBIX TIpeJIMeTOB:
OKpY>Karoluii Myp, buosorus, Gusrka, MaTeMaThKa, reorpadusi, TeXHOIOTUS,
HCTOpUSI.

[TporpamMmMa ocHoBHOTO 0011iero o6pa3oBaHUs M0 XUMUH (yT/1yOEHHBIN
yPOBEHb) OpHEHTHpPOBaHa Ha CoOXpaHeHHWe (yHJAMeHTalbHOrO XapakTepa
obpa3oBanus, creuydukd yuebHOro mipeamera W obecrieueHHe YCIIEIITHOTO
oOyueHUsI Ha CJ/iefiylollleM YpOBHe oOpa3oBaHUs. B mporpamme 1o XuMuu
peanu3yeTcsi pa3BUBalOlas W TIpaKTUYeCKas HarpaBJIeHHOCTh O0yueHus
xumud, nuddepeHralys o0yueHus:, BKIHOYarOIas MpoQUIbHYI0 MOATOTOBKY
oOyuaroluxcs M TOocC/iefytolllee camoorpe/iesieHde B BblOOpe HarpaBJieHHs
o0yueHusi B MpOdUIbHBIX K/laccax.

YrnybnéHHoe u3ydyeHWe XHUMHUHU CIIOCOOCTByeT peajv3aldd  3afau
npoeCCMOHA/NILHOM  OpUMEHTallMMd W HalpaB/eHO Ha TpejoCTaB/ieHue
BO3MOXXHOCTH KaXK/IOMy 00ydYaroIieMycsi TIpOsSIBUTh CBOM WHTeJIJIeKTyalbHbIe 1
TBOPUECKHE CIIOCOOHOCTH MpU MU3yueHHH y4eOHOro IpeaMeTa, HeoOXOgHUMbIe
JJTsI TIPO/IOJKeHUsT 00pa30BaHus U a/TbHelIeld TpyA0BO# eaTeTbHOCTH.

[Tporpamma mo xumuu (yriayOnéHHBI ypOBeHb) TMpeAHa3HaueHa /st
WCTIO/Ib30BaHKs B 00pa3oBaTe/IbHbIX OpraHM3aLusIX, Peau3yoIIuX MPOrpaMMbl
muddepenipoBanHoro (yryiyb1éHHOT0, POGUILHOT0) U3YUYeHHsT OTAeTbHbBIX
yueOHBIX TIPeZIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 0Opa3oBaHMUs.

Ob6pa3zoBaTesibHble (YHKIMU XUMUH, U3yuaeMou Ha yryiy0ieHHOM ypOBHe,
peanu3yroTcsl B Tiporjecce (POPMUPOBAHUSI 3HAHWW OCHOB XUMHUECKOW HayKU
Kak 00/acTM COBpeMEHHOr0 eCTeCTBO3HaHHWs, 00/1acTU  TIpPaKTUUeCKon
JlesiTeTbHOCTU 4esioBeKa W OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3agaua yueOHOTo TipeiMeTa COCTOMT B (JOPMHUPOBAHUM CHUCTEMbI XUMHUUECKUX
3HAaHUNW — BaKHeMIIMX (aKTOB, TIOHATHH, 3aKOHOB W TeOpeTHUYeCKHUX
TI0JIO’KEeHUH, JOCTYITHBIX 0000IIeHN MHUPOBO33PEHUYECKOTO XapakTepa, si3blKa
HayKH, B MpUOOITeHNH K HayYHbIM MeTOZaM TI03HaHUSI TIPU U3yUeHUH BelljeCTB
Y XMMUUYeCKUX peakiiuii, GOpPMUPOBAaHUU U Pa3BUTUU TTO3HABATE/IbHBIX YMEHUM
U CrocoboB JieITebHOCTU YW UX TIpUMeHeHWH B yuyeOHO-TI03HaBaTebHOU U
yueOHO-UCCIeJoBaTeIbCKON  IeITeTbHOCTH, OCBOEHWH TIpaBWI 0e30MacHOro
oOpallleHusi C BelljeCTBaMH B MIOBCEIHEBHOM XKU3HU.

[lenu wu3yyeHWss XWMHUM OTPa)KalOT HalpPaBIeHHOCTb O0OyueHUsI Ha
pa3BUTHE U CaMOpa3BUTHUeE JTMUHOCTH, (HOPMUPOBaHUE eé MHTe//IeKTa U 001ieit
KYJ/IbTYPBI.



M3ydyeHre XMUMUU HaTIPaBJ/IeHO Ha JIOCTH)KeHUe CeIyIOIINX 1ie/ei:

¢dopMupOBaHre WHTe/UIeKTyaJlbHO pa3BUTOM JMYHOCTH, TOTOBOM K
camoobpa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSATETbHOMY TIDUHSTUIO PellleHuH,
criocobHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCJIOBHUSM >KU3HHU;

dbopMUpOBaHHe CUCTEMBbl XMMUUECKUX 3HAaHUM KaK KOMIIOHEHTa
eCTeCTBeHHO-HAayYHOW KapTUHbl MHUpPA, KaK OCHOBbI [Jjisi TIOHUMaHUs
XUMHUUECKOM CTOPOHBI SIB/IEHUI OKPY>Karoll[ero MUpa, OCBOEHUe si3bIKa HayKU;

npuoObirieHre 00yYaroLIUXCs K CaMOCTOSITe/TbHOM T03HaBaTebHON U
WCC/Ie[JOBATe/IbCKOM  [1esiTeIbHOCTH, K  HAyyHbIM  MeTOJaM  T03HaHus,
(dopMUpOBaHre MOTHUBALIUY U pa3BUTHe CIIOCOOHOCTeN K M3yUeHHI0 XUMUMY;

dopmupoBaHre 00mIei (GYHKI[MOHA/IbHOW U eCTeCTBeHHO-Hay4YHOMU
rPaMOTHOCTH, B TOM UHC/Je yMeHUM OObSCHATb U OLIeHWBaTh SIBJIEHUS
OKpY>Kalolllero MUpa, UCTO/b3ysl 3HAaHUSI U OIBIT, TI0/yueHHbIe MPU HW3yYeHUU
XUMWH, TIPUMEHSITh WX TIpU pellleHnd mpobseM B TOBCeAHEBHOW >KU3HU U
TPYA0BOH [leITeTbHOCTY;

pa3BUTHE y OOydYaroIUxcsi WHTepeca K M3yUeHWI0 XUMUU U chepam
JesiTe/TbHOCTH, CBSI3aHHBIM C XUMMel, MOTHUBALMs K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOLL[ETO MPOGdU/IS U HarpaBJIeHHOCTH JabHeIero o0yueHus;

OCO3HaHWe 1IeHHOCTHM XWMWUUYECKHMX 3HaHUMM B JKM3HU 4YeJIOBeKa,
TOBBIIIIEHWe YPOBHS  9KOJIOTUUECKOW KY/JbTYphbl, HeTpUsiTHe JIelCTBUH,
MPUHOCSIIMX Bpe/J, OKpYy>Karolllel cpeJie Y 3/I0POBBIO JIFO/EH;

npuobpereHre O00yYarOIIMMHUCS OfbITAa CAMOIO3HAHUS, K/IHOUEBBIX
HaBBIKOB (K/TFOUEBBIX KOMIIETEHI[MI), HeOOXOAUMBIX [/l pa3/WUYHBbIX BH/IOB
J1esiTeIbHOCTH.

Ha yrnybnéHHoe usyuyeHve yueOGHOro mpeamMera «XHUMHUSD» OTBOJUTCS T10
136 yacoB B 8 1 9 knaccax (4 yaca B HeZle/ll0), TO €CTh 2 yaca B HeJIeJII0 3a CUéT
obs3atesibHOM yactu OOIT OOO wu 2 wyaca 3a cuétr yactu OOIT OOO,
cdbopmMupyemMoii ydyacTHHKaMU 00pa3oBaTe/IbHbIX OTHOIIeHW. Beero 272 vaca 3a
[IBa Tofia 00yueHwUs.



COJEPKAHUE ObYUEHUSA
8 K/IACC

ITlepBoHa4Ya/IbHbIe XUMUYECKHE MOHATHS

XuMust — BaxkHasi 06/1aCTh eCTeCTBO3HAHUS U TTPaKTUUeCKOM JiesiTeTbHOCTU
yesioBeka. IIpegmer xumuu. Posiib XuUMHM B JKU3HU uesioBeKa. Kpatkue
CBefleHHsi 00 MCTOPUM BO3HWKHOBEHUSI U Pa3BUTUS XUMHU. XHUMHUSI B CUCTEMe
HayK. Tena u BemjectBa. Pu3nuecKMe U XUMHUYECKHME CBOUCTBA BeLECTB.
ArperatHble COCTOHUSA BelecTB. [IoHATHe O TeopeTUUeCKUX U IMITUPUUECKUX
MeTOoJax I[I03HAHUSI B eCTeCTBeHHbIX Haykax. [lpefcraBieHUss 0 HayyHOM
MO3HAHUM Ha SMIUPHUYECKOM ypOBHe: Hab/oieHre, u3MepeHue, SKCTIepUMeHT,
MO/e/IMpOBaHue, Bbluvc/ieHue. [lpefcraBieHWsi O HAyYHOM T[I03HAHUK Ha
TeOpeTUUeCKOM YPOBHe: HayuHble (haKThl, TTpoO/ieMa, TUTIOTe3a, TeOpHs, 3aKOH.

A3bIk xMuK. VICTOUHUKYA XUMUUEeCKON MH(OpMaLUHU.

[TonsTie o0 MeTojax paboTbl C XUMHAYECKUMH  Bell[eCTBaMH.
Ob6opyzoBaHMe IIKOJLHOM XHMHUecKol abopatopuu. IlpaBuia 6Ge3omacHoro
oOpalljeHust C BelljeCTBaMU U JJabopaToOpHbIM 000py/10BaHUEM.

UucTele BelllecTBa U cMecd. [IpupoiHble cMecH: BO3AyX, MPUPO/HBIN ras,
He(Tb, TIPUPOJHBIE BOJBI, TOPHbIE TIOPOAbLI W MuUHepanbl. [loHsiTHEe O
TOMOTEHHBIX U TeTeporeHHbIX cMecsix. CriocoObl pa3zenieHusi cMeceid. OuncTKa
Bell|eCTB.

BemjectBa U XvMuueckue peakivd. ATOMbI U MOJIeKYJbl. XUMUYeCKue
s71eMeHTbl. CUMBOJIBI XUMHUYECKUX 3/1eMeHTOB. [IpocThie v C/I0)KHbIe BellleCcTsa.
Meta/ibl 1 HeMeTa/Ulbl. BellectBa MOJIEKY/ISIDHOTO W HEMOJIEKYJ/ISIPHOTO
CTPOEHHUS.

Xumnueckas (opmyna. BaleHTHOCTH aTOMOB XWMHWYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BelllecTB. OmnpesesieHre BaJIeHTHOCTU 3/1EMEHTOB
no ¢opmysam OWHApPHBIX COeAVMHEHWM W CoCTaBjieHHe (GOopMYyJ OMHApHBIX
COeIMHEHUM 110 Ba/JIeHTHOCTU 3jieMeHTOB. OTHOCHTe/IbHasi aTOMHasl Macca.
OTHOCHUTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10/11 XMMHAUECKOro 3/1ieMeHTa
B coefvHeHUH. HaxosxzeHre mpocTeriiert (opMysibl BellecTBa MO0 MaCCOBBIM
[lOJISIM 3JIeMEeHTOB.

KomuectBo BemjectBa. Monb. MonsipHas Macca.  B3auMocCBs3b
KOJIMYeCTBa, MacChl M UWC/a CTPYKTYPHBIX €JWHML] BelecTBa. PacueTsbl M0
dbopMynaM XMMUUECKUX COe/lMHeHWW. MoJisipHasi Macca CMeCH BellleCTB.



MosibHasg [0/ XMMUWUECKOro 3jieMeHTa B coeguHeHud. HaxoxxzaeHue
ripocreiiiieli GOpMyJibl BellleCTBa MO MOJIbHBIM JJ0JISIM 3/IEMEHTOB.

dusrueckie U XUMUUeCKUe siB/ieHHs. XUMMUUecKasi peaklus U ee
MPU3HAKU. YCJIOBUSI TIPOTEKAHUSI XMMHUUYECKUX peaklUid. 3aKOH COXpaHeHWst
MacChl BeljeCcTB. ATOMHO-MOJIeKYJ/ispHas Teopusi. JKU3Hb U JesaTe/bHOCTE M.B.
JlomoHOCOBa. XWMHYeCcKWe ypaBHeHUsl. THUIBbl XWUMWYECKUX peakLyu
(coemuHeHus1, pa3/ioXKeHHWs, 3amelrieHus, obMeHa). PacueTbl Mo XWUMHWUECKAM
yPaBHEHUSIM.

OKCIepYMeHTa/lbHOe HW3yueHHe BeLleCTB U $SIBJIeHWWA. 3HaKOMCTBO C
XUMHUUECKOM TI0Cy/Iol, C mpaBwiaMu paboThl B yabopatopuv M NpUeMaMH
oOpaimieHuss ¢ JilabopaToOpHbIM 00opysoBaHMeM. V3yueHHWe U OIMCaHUE
¢u3MuecKux CBOMCTB 00pa3lioB HeOpraHWYecKuX BeIeCTB — MeTa/yiIoB U
HeMeTa/isioB. HabmozseHve ¢u3nueckux (TlaBjieHWe BOCKa, TasiHUe JibJa,
pacTupaHue caxapa B CTYIMKe, KUMIeHWe W KOHJeHCalus BOZbl) U XUMUUECKUX
(ropeHuMe cBeuM, MPOKa/JWBaHUE MeJHOUW MPOBOJIOKH, B3aUMOJEWUCTBHE CO/Ibl
WM Mejla C COJITHOM KHC/IOTOW) siBeHuid. O3Hakom/eHWe C oOpasijamu
BellecTB KosmuectBoM 1 Mosb. HabmiozeHve u  ornvcaHWe TIPHU3HAKOB
MPOTEKaHUsI XMMUUECKUX peakiui (pas/iokeHue caxapa, B3auMOJeUCTBUE
CepHOM KHUCJIOTHI C XJIOpUAOM Oapusi, TIOJydeHre W pa3/iodKeHue THUAPOKCHUA
meau (II) mpu HarpeBaHWY, B3aUMO/IEUCTBHE >Kejie3a C PaCTBOPOM COJIU MeJIv
(I). W3yuenue criocoboB pa3zeneHusi cMmeced (C TIOMOII[bIO MarHuTa,
buIbTpOBaHUe, BbIMIapUBaHWe, MUCTWLIALIUS, XpoMmartorpadusi), TpoBejeHHe
OUMCTKM  TIOBapeHHOU cosu. HabsomeHve W omucaHue — OMBITOB,
W/UTFOCTPUPYIOLUX 3aKOH COXPaHEHUST MaccChl.

Ba)kHel11ue npeACTaBUTe/IM HEOPraHNUeCKUX BellecTB

[IpencraBienus o rasax. Bo3gyx — cmeck rasos. CocTtaB BO3/ayXa. 3aKOH
ABoragjpo. MovisipHbiii 00bEM ra30B. OTHOcUTeNbHasi TUIOTHOCTb Ta30B.
OmnpefesieHre OTHOCUTETBHOM MOJIEKY/IIPHOM MacChl ra3000pa3HOro BellecTBa
10 W3BECTHOW OTHOCHUTEbHOU TVIOTHOCTH. OOBEMHBIE OTHOIIIEHUS Ta30B MU
XUMHUECKUX peaklysX.

Kucnopog, — snemeHT U mpocTtoe BewjecTBO. HaxoxzpeHue kuciopoza B
npupoje, ¢GuU3MUeCKue W XUMHUYECKHe CBOWCTBA (peakUud TOpeHus U
okucsenus). Ilpoueccel okucaeHus B kuBou mpupojie. Okcubl. [IpuMeHeHne
kuciopozga. Crocobbl  MomyyeHWss — Kucjaopoja B Jjabopatropur U
rnpoMbilieHHOCTH. [loHaTe o KaTtanu3atope. KpyroBopoT Kuc/aopoia B



nipupoge. O30H — a/oTponHas Mogudukalus kuciaopoga. O30HOBBIN CJ/I0M, ero
3HaueHue JJI )KUBBbIX OPraHUu3MOB. Pa3pylieHrue 030HOBOTO CJIOSI.

TernnoBoi 3(ppekT XMMHUUYeCKON peakliyd, TePMOXHMUUYECKUe YpaBHEHUs,
5K30- U SHJ0TepMrUeckue peakuyu. TormBo. Mcrnosib30BaHre yriisg U MeTaHa B
KauecTBe TOI/IMBA. 3arpsisHeHue Bo3ayxa. [ToHsATHe 0 mapHUKOBOM 3(deKTe.

Bogopony — ssneMeHT M TipocTOe BelecTBO. HaxokieHue BOJOpOJa B
npupozie, Gu3NUeCKWe W XUMHUYECKHe CBOMCTBA, IIPUMEHeHHe, CToCOObI
nonyyenus. lloHATHe O Kuc/IOTax W cojsax. Mcnosib3oBaHve BOZOpPOJA B
KaueCTBe TOI/IMBa.

Bopa. ®usnueckue cBoricTBa BoAbl. Boja Kak pactBoputenb. PacTBOpBL
HacellieHHbIe ¥ HeHAChILLeHHbIe PaCcTBOPbI. PaCTBOPMMOCTH BelLleCTB B BO/IE.
dakTOphl, B/AMSAIOLME Ha PaCTBOPUMOCTh TBEP/bIX M ra3000pa3HbIX BeIlecTB.
Criocobbl  BbIpDa)KeHUSI ~ KOHL|@HTpalldd  pacTBOPOB:  MaccoBas  JIOJis
pPacTBOPEHHOI'0 Bel[eCTBa, MOJISIPHAasi KOHL|eHTpauus. Poib pacTBOPOB B
TPUPOJie U B )KU3HU UeJIOBeKa.

XuMuueckre cBoMcTBa BoJbl. IloHsiTe 006 ocHoBaHusiX. I[ToHsATHE 00
vHAUKaTopax. KpyroBopor BoOAbl B Iipupofie. 3arps3HeHue IIPUPOAHBIX BOZ,.
OxpaHa 1 OUMCTKA PUPOJHBIX BOJ.

Knaccudukaiys Heoprannueckux coegruHenui. Okcugpl. Knaccudukanys
OKCHIOB: cojeoOpa3ytoiijie  (OCHOBHbIe, KHUC/IOTHBIe, amdbOTepHbIe) U
HecoJieobpa3yromue. MexxayHapoaHass HOMeHK/IaTypa OKCH/I0B. TpuBHaIbHbIE
Ha3BaHUs OKCHAOB. Pu3nuecKhe U XxapaKTepHble XHMUUeCKHe CBOMCTBA
OKCH/IOB (B3aMMO/IeHiCTBHE C BOJOW, C KMCJIOTAMU U OCHOBAHUSIMM, C IPyTUMH
okcuzamm). [TonyueHue okcuzoB.

[loHATHe O THUAPOKCHUAAX — OCHOBAHUSIX M KHUCIOPOACOZAep Kalux
kucioTtax. Kucnotel. Knaccudukaius kuciot. MexxayHapoiHasi HOMeHK/IaTypa
Y TpUBUA/IbHbIE HAa3BaHUS KUCJIOT. Dusnueckue M XUMHUYECKHE CBOMCTBA
KMC/IOT (B3aMMO/IeMCTBUE C MeTa/lJlaMU, C OKCUZaMH MeTa/lJIOB, OCHOBaHUSIMU U
consamu). Pap aktuBHocTM Meta/uioB H.H. BekertoBa. [lomydyeHuwe Kucmor.
Kucnotsl B ipupo/ie, MprMeHeH e BaKHEUIINX KUC/IOT.

OcHoBanusi. Krnaccudukanusi OCHOBaHWM: 11eJI0UYM U HEpacTBOPUMbIE
OCHOBaHHUsA. MexayHapoAHasi HOMEHK/JIaTypa OCHOBaHUMW. TpuBHa/ibHbIE
Ha3BaHUsI OCHoBaHuWU. I1le/ioum, UX CBOWCTBA (B3aUMOJENCTBHE C KUCIOTHBIMU
OKCHJIAMH, KHCJIOTaMM M COJIAMU) U CIOCOObI TomyueHus. HepacTBopuMbie
OCHOBaHUs, HX CBOMCTBa (B3aUMOJEMCTBHE C KWUCJIOTaMH) M CIOCOOBI
ronyueHusi. AmdorepHocTb. I[loHsaTe 00 am@oTepHBIX THApPOKCHAax (Ha



rnpuMepe THUJPOKCHAOB LMHKA W aJlOMUHUS): XHMHWUYECKWe CBOWMCTBa
(B3auMO/ieliCTBYE C KMC/IOTaMU U 11leJI0UaMu) U MoJTydeHue.

Comu (cpepgHue, KWC/Ible, OCHOBHBIe, [BOMHBIE). MexayHapoaHas
HOMeHKJIaTypa cosied. TpuBuanbHble HasBaHuA coned. dusnyeckue U
XapakKTepHble XMMUYeCKHe CBOWCTBA Ha INpuMepe cpefHuUx coseld. Ilosmyuenne
CoJIei.

['eHeTHuecKas CBSI3b MeX/y K/laCCaMH HEOPraHUYeCKUX COeJMHEHUM.

OKCIep¥MeHTa/IbHOe U3yUeHNe BellleCTB U SIBJIeHUN:

KOJTMYECTBEHHOE OIpe/ie/ieHre COZlepKaHusl KUC/IOpOo/a B BO3yXe;

noJiyueHre, cobupaHue, pacrio3HaBaHUe U M3ydyeHre CBOMCTB KUC/IOPOAa;

Hab/iro/leHre B3auMOJENCTBUST BeleCTB C KUCJIOPOJOM U YC/IOBUMN
BO3HMKHOBEHHS U MpeKpalleHusi TOpPeHus;

03HaKOMJIeHHe C 0bpa3liaMy OKCH/IOB U OTHMCaHHe UX CBOUCTB;

roJjiyueHre, coOuMpaHue, paclio3HaBaHWe W W3y4yeHHe CBOMCTB BOZOpO/a
(ropeHue);

B3aUMO/IEHCTBYE BOAOPOa C oKcugom meau (11);

ucciiefioBaHue 0COOEHHOCTeM pacTBOpeHUs] BeIecTB C  Pa3/InyHOM
PacTBOPUMOCTBIO;

MPDUTOTOBJIEHWE  pacTBOPOB C  OMNpeZe/IeHHOM  MacCOBOU  Jloyied
PacTBOPEHHOTI'O BellleCTBa;

MPUTOTOB/IEHWE PAaCTBOPOB C OIpe/leJIeHHOM MOJSIDHOM KOHL|eHTpaLueu
PacTBOPEHHOTI'O BelLleCTBa;

B3aMMO/IENCTBHUE BO/IbI C MeTa/lJlaMU (HaTpPUeM U KaJlbLIEM);

orpejie/ieHHe paCTBOPOB KUCJIOT U Le/I04el C MOMOLLBbI0 UHAVUKATOPOB;

rccieoBaHre 06pasiioB HEOPraHWYeCKUX Bell[eCTB Pa3/InUHbIX K/1aCCOB;

u3ydyeHue B3aumozencTBus okcuga menud (II) ¢ pacTtBopoMm cepHOU
KHUCJIOTBI, KUCJIOT C MeTaJl/laMH, Peaklui HeUTpaanu3aruuy;

MOJTlyueHre HepacTBOPUMBIX OCHOBAHWW, BbITECHEHME OJHOr0 MeTaslia
JPYTMM U3 pacTBOpa COJy;

B3aUMO/IeICTBHE TH/IPOKCHA LIMHKA C paCTBOpaMU KUCJIOT U Lje/louel;

pellleHre SKCIepUMEHTa/lbHbIX 337ad 1o TeMe «OCHOBHBIE K/acChbl
HeOpraHW4yeCcKUX COeJMHEeHUN».

Ilepuoguueckuii 3akoH u Ilepuoguueckas cucreMa XMMHYECKHX
1eMeHTOB /[I. 1. MenpieneeBa

Ctpoenue aTOMOB. XumMnyueckas CBfI3b. OKHUCIUTeNTbHO-
BOCCTaHOBUTE/IbHbIE DEaKLIUHU.



[TepBble MOMBITKA KIaCCU(PUKALIMK XUMUUECKUX 37eMeHTOB. [loHsiTHe O
rpymnmnax (CemencTBax) CXOAHbIX 3JIEMEHTOB: LIeJIOYHBIX U 1]e/I0UHO3eMeTbHbIX
MeTaJiflaX, TajoreHaX, WHePTHbIX (0/IarOPOAHBIX) ra3ax. JJIeMeHThbI, KOTOphIe
00pa3yroT aMmdoTepHbie OKCU/bI ¥ TUIPOKCUIBI.

[leproguuecknii  3akoH.  OTkpbiTHe  IlepuoAnueckoro  3akoHa.
[Teproguueckasd cucTtemMa XxXumuueckux sjeMeHToB J[I. WM. MeHgeneesa.
KopoTtkorieproHasi ¥ [IMHHONEpUOAHas ¢opmbl Tabmuibl «[lepruoguueckas
cucTemMa xumMmuyeckux snemeHToB /. V1. MenpeneeBa». [lepyoabl v rpynmnsl (A-
v b-rpymrer).

Ctpoenue atoMoB. CocTaB aTOMHBIX sfep. M3oTornbl. PagjuoakTUBHOCTB.
ONeKTPOHbI. JJIeKTpOHHasi opbuTanb. DHepreTUueckie YpOBHU U TOAYPOBHU
aToma: S-, p-, d-opOuTasu. O/eKTpPOHHbIe KOH(PUrypaluydd W 37eKTPOHHO-
rpadguueckue ¢opmy/bl aToMoB. PU3MUECKH CMBIC/ TIOPSIKOBOTO HOMeEpa,
HOMepa Tiepuofia U TpyImmbl 37eMeHTa. CTpoeHHe 3/IeKTPOHHBIX 000704YeK
aToMOB TepBbix 20 xuMHUecKux 3yeMeHTOB [lepuoamueckon cuctemsl [. U.
MeHgeneeBa: pacripefie/ieHMe 3JIEKTDOHOB II0 3HEPreTUYeCKUM YPOBHSIM,
MOIypOBHSIM U opbuTansm. ®usnyeckuii cmbica [Teproaryeckoro 3akoHa.

3aKOHOMEPHOCTH U3MeHeHUsl paZuyca aTOMOB XUMUUYECKUX 3JIeMeHTOB,
MeTa/VIMYeCKUX W HeMeTa/VIMYeCKUX CBOWCTB MO Tpynrnam U Iepruojam.
M3meHeHMe KUC/IOTHO-OCHOBHBIX CBOUCTB COeIUHEHU XHUMUUECKHUX 3/IEMEHTOB
B Mepuojax W rpynmnax. XapakTepucCTUKa XHMHUYeCKOro >JjieMeHTa II0 ero
nonokeHuto B [lepuoanueckoit cucteme [. Y. MeHeneeBa.

3HaueHue [lepuoauueckoro 3akoHa U [lepuoanueckot CUCTEMBbI
XAMUUECKUX 3JIeMEeHTOB [Ji pa3BUTUS HAyKU U NipakTuku. 1. V. MeHpesneeB —
YUeHbIH U TPaKJaHUH.

ONeKTPOOTPULIATETbHOCTh XUMUYECKUX 37IeMEHTOB. XHMMHUUeCKast CBSI3b.
Buabl XMMHWUeCKOM CBS3W: KOBAJ/IeHTHAs TOJIIPHAsl CBsA3b, KOBaJ€HTHas
HeTIoJISIPHAsi CBsSI3b, MOHHAsA CBsA3b. MexaHW3MbI 00pa30BaHUsI KOBaJeHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHbIE U CTPYKTYpHbIe (popMysibl BelllecTB. KaTuoHbI 1
aHUOHBI.

Kpucramnmvueckre u amopgHble BeljecTBa. TWIbl KpPUCTa/UIMUECKUX
peLleTOK: NOHHAs!, aTOMHasi, MOJIeKYJ/IsIpHasi U UX XapaKTepUCTUKMU.

Crenenb okucjeHus. Ormnpeje/ieHWe CTereHeld OKHC/IeHWS aTOMOB B
OvHapHbix  coefuHeHUsIX. OKUC/IUTeNbHO-BOCCTAHOBUTE/bHbIE — PeaKI|U.
[Iponjecchl OKUC/IEHUSI U BOCCTaHOB/IeHUSA. OKUCIUTENIM U BOCCTAHOBUTEJIN.
CocraBnieHHWe  ypaBHEHHWW MPOCTBIX  OKHCJIWTE/TbHO-BOCCTAHOBUTEIBHBIX



peakuMii M pacCcTaHOBKAa B HUX KO3((ULMEHTOB MeTOJOM 3/IeKTPOHHOIO
banaHca.

OKcrnepuMeHTaIbHOe U3y4yeHre BelleCTB U SIBJIeHU:

03HaKoMJieHHe C 00pa3ljaMy MeTasyIoB U HEMeTaJsljioB;

MO/le/TMpOBaHUe CTPOEHUs] MOJIeKy/ MpY TOMOIIM PUCYHKOB, MOJesel,
3/IEKTPOHHBIX U CTPYKTYPHBIX (POPMYT;

MpOBeJleHNe  OMbITOB, WIIHOCTPUPYIOLIMX TPUMEphbl  OKUCIUTE/bHO-
BOCCTAaHOBUTE/IbHBIX peakiuii (fopeHue, peakl[uu pa3/ioyKeHus, COeJUHEHMUS).

MesxnpeaMeTHbIe CBA3U

Peanu3aiiusi MeXXTripeIMeTHBIX CBsi3eld MU U3yueHUM XUMUM B 8 Kiacce
OCYILIeCTB/ISIETCSI uepe3 UCI0/b30BaHUe KakK OOIIMX ecTeCTBeHHO-HayUHbIX
TIOHSATUH, TaK U MOHITUMN, IPUHSATHIX B OT/E/IbHbIX €CTeCTBEHHBIX HayKax.

OO1e ecTeCcTBeHHO-HayuyHble TOHATHUS: siBJieHWe (IIPOLieCcC), Hay4HbIi
dakT, TUMOTe3a, TeOpHs, 3aKOH, aHa/lW3, CHHTe3, KaccudbuUKalus,
MepyuoIMYHOCTb, HabJoZleHre, SKCIIepUMEeHT, MOJeIupOBaHue, H3MepeHue,
MO/ieJib.

dusmKa: sBJeHUS NPUPOJbI, (GU3NUeCKre SIBeHUs, BeLeCTBO, TeJo,
¢usnueckre BeSMUMHBI, €JUHULIBI M3MepeHusi, 00BEM, Macca, arperaTHbIe
COCTOSIHME Bell[eCTBa, aTOM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH, MOJeKYJa,
CTpOEHWe Ta30B, JKUAKOCTeM W  TBepAbIx (KPUCTA/UIMUECKUX)  Tel,
3/1eKTPUYeCKU 3apsi]], KOJIMYeCTBO TEM/IOThI.

Buosnorus: 6uocdepa, poTocuHTe3, rpoLiecckl 0bMeHa BelecTs.

leorpadus: atmocdepa, ruapocdepa, MUHepaabl, TOPHbIe TOPOJbI,
T10J1e3HbIe UCKOTaeMble, TOTIJIMBO, BOJJHbIE PeCypPChl.

TexHosorusi: TexHocdepa, TMPOU3BOJACTBO, XUMHUYeCKHe TeXHOJIOTHUH,
CbIpbe, KOHCTPYKL[MOHHbIE MaTepUaJIbl.

9 KVIACC

BemecTBo 1 XMMHUeCKas peakiiusa

[ToBTOpeHue U yrayOseHre 3HaHWM OCHOBHBIX pa3fie/ioB Kypca 8 Ksjacca.
CrtpoeHue artomoB. CBOWCTBAa aTOMOB XUMMUECKHUX 3/IeMEHTOB, UX
KOIMYeCTBEHHbIe " KaueCTBeHHbIe XapaKTepUCTHUKU (papuyc,
5/IeKTPOOTPULIATENIBHOCTh,  3Heprus  uoHu3aumu). IlocrmemoBarenbHOCTb
3aro/iHeHUs 3/IeEKTPOHHBIX OpOuTasiell aToMOB Masibix TeproioB. OcobeHHOCTH
3aroJiHeHUsI  37IeKTPOHHBIX — opbuTaseli  aToMoB  OOJ/BIIMX — TIEPUOJOB.
[Teprognueckasi cucTeMa XUMHUECKHUX 3/IEMEHTOB B CBeTe IpeZCTaB/eHUM O



cTpoeHur atoma. CTereHb OKHWC/EHUSI M Ba/lleHTHOCTb. [lpefcraBiieHue o
MepuoIUuYeCcKom 3aBUCUMOCTHU CBOWCTB XUMUYECKUX 3/71eMEeHTOB
(2/1€KTPOOTPULIATENBHOCTb,  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE — CBOMCTBA,
KUCJIOTHO-OCHOBHbIE CBOMCTBA OKCU/IOB Y TU/IDOKCH/IOB) OT CTPOEHUSs aToMa.

Crtpoenue BelrjecTBa. BelllecTBa B TBepAoOM, XHAKOM M ra3000pa3HOM
COCTOSIHMU. BHIbI XWMWYECKOW CBSI3W: WOHHAsi, KOBajeHTHas (HernoJsipHas,
noJisipHasi); OOMEHHBIM W [JOHOPHO-aKIeTITOPHBIM MeXaHH3M 00pa3oBaHUs
KOBaJIeHTHOM CBSI3U.

MexMoeKy/isipHble B3auMO/IelCTBUs (BOJOPOAHAs CBsi3b, CU/Ibl BaH-/1ep-
Baanbca). Tumbl KpUCTa/UIMUeCKUX  pelleTOK — aTOMHas, HWOHHas,
MeTasuinuecKasi, MOJIeKyJ/isipHasi — U 0COOeHHOCTH UX CTPOeHHs. 3aBUCUMOCTh
CBOKCTB Bell[eCTBA OT TUIA KPUCTA/UIMYECKOW PEIeTKHM W BHJld XUMHUUECKOHU
CBSI3M.

OCHOBHbIE ~ 3aKOHOMEDHOCTM  TPOTEeKaHUsi XUMHUECKUMX  peakLUu.
Knaccudukaiysi XuMuuecKux peakilivii Mo pa3/IMuHbIM MpU3HaKaM (10 Yucily U
COCTaBy y4YaCTBYHOIIMX B peakl[My BelleCcTB, IO TeroBoMy 3ddekTy, Mo
W3MEHEHHIO CTeTleHeW OKUC/eHWs XUMHUYeCKHUX 371eMeHTOB, TI0 06paTUMOCTH,
M0 YyYyaCTHUK) KaTaau3aTopa, MO arperaTHOMY COCTOSIHUIO pearupyromx
BeILLleCTB).

DneMeHTbl XUMHWYECKOW TepMOJAUHAMHUKU. OHepreTuka XUMHUeCKUX
peakiui. TerioBor 3(PeKT XMMHUUECKOU peakluu. JK30- U IHAOTepMUUECKHe
peakijui, TepMOXUMHUeCKue ypaBHeHMs. 3akoH ['‘ecca W ero cjaeiCTBUS.
Beluric/ieHys Mo TepMOXUMHUUECKHUM yPaBHEHUSIM.

[ToHsiITUE O CKOPOCTH XMMHWYECKOW peaklWd. 3aKOH [JeWCTBYIOIIUX Macc.
@DaKTOopbI, BAUSIOL[ME Ha CKOPOCTh XUMUUECKOW peakLiui. DHepryst akTUBAaLIUU.
[TonsiTue o Katanuse. @epMeHThbl. THTUOUTOPBI.

[TonssTie 006 o0OpaTUMBIX W HeOOpaTUMBIX XWUMHUYECKUX peaKIUsX.
[lonatue o0 xumuueckoM paBHOBecud, mpuHiun Jle Illatenve. YcnoBus
CMeILeHHs XWMHWYeCKOro paBHOBecHs. PakTOpbl, BAUSIOIIME Ha COCTOSTHUE
XMMHUECKOTO paBHOBecHs. [IporHo3upoBaHue BO3MOKHOCTHA MPOTEKaHUS
XMMUUECKUX MpeBpallleHr B pa3/IMYHbIX YCJIOBUSIX Ha OCHOBE TIpe/iCTaB/IeHUU
00 M3yUeHHbBIX 3/IeMeHTaX XUMUUECKON KHHETUKH M TEPMOJUHAMUKHU.

OKuCIUTETBHO-BOCCTaHOBUTE/IbHbBIE peaxiuu. OKUCIUTENBHO-
BOCCTAaHOBUTE/IbHbIE CBOMCTBA XWMUUECKHUX 3/IEMEHTOB, 3aBUCUMOCTb OT
CTeNeHU OKHWC/eHHUs. Ba)kHble OKHUCIUTeTM W BOCCTAHOBUTENU. IlepmaHraHar
Kanmisg  (xapakrepuctuka). CocraBjieHWe  ypaBHEHUW  OKUC/IUTE/IbHO-



BOCCTaHOBUTE/IbHBIX peakluid C UCIO0/Ab30BaHUEM MeTOo[a 3J/IeKTPOHHOTO
banaHca.

ONeKTPOoJUTHYeCKasl AUCcolyalys. XUMUUecKue peaklid B pacTBOpax.
Teopust 2/IeKTPOMUTUUECKOW JAuccolyanyy. PacTBopeHuWe Kak —(U3UKO-
xumMuueckur mnpouecc. [loHaTme o0 rHUApatax W KpPUCTa/UIOTHMJpaTax.
ONeKTPOUThI U He3/1eKTPOuThl. KaTHOHBI, aHMOHBL. MexaHu3M AuccoLualun
BEI[ECTB C Pa3/MUHbIM BHAOM XUMHUYeCKoW CBs3u. CunbHbBle U cjiabble
sneKTpoiuThl. CTerneHb [AUCCOLMALIMM, KOHCTaHTa Aucconuauuu. VIoHHOe
Mpou3BefieHue BO/bI. BogopoHbii roKa3aTe/b. WH1MKaTOPBI.
DNeKTponuTHYecKasi AUCCOLMalvs KUC/I0T, OCHOBAaHUM U COJIEM.

Peakiium uWOHHOTO OOMeHa. YC/IOBUSI TIPOTeKaHWs peakIMii HOHHOTO
obMeHa. MoJieKy/isipHble, TOJHbIE W COKpallleHHble HOHHbIe YpaBHEHUs
peakiuii. CBOMCTBa KHC/IOT, OCHOBAaHHWM M COJIeM B CBeTe TIpe/CTaB/ieHud 00
3/1eKTPOIMTUUECKOU IUccolualuu. KauecTBeHHbIe peakliui Ha UOHBI.

I'mpponus coneli. IoHHBIE ypaBHEHWS TUAPO/IM3a COJield. XapaKTep CpeJbl
B BOJIHBIX PacTBOpPax COJIeN.

OKCIMepUMeHTa/IbHOe HM3yueHUe BeIeCTB M SIBJIEHWW: O3HaKOMJIeHHe C
MOZe/ISIMHA KPUCTA/VIMUECKUX PEIIeTOK HeOPraHMYeCKUX BeIeCcTB — MeTa/lJIOB U
HeMeTa/ioB (rpadura 1 aiMasa), CJIOXKHBIX BeIecTB (X/10puja HaTpus);

WCC/ie[JOBaHUE 3aBUCUMOCTHM CKODOCTM XWMHWYECKOW Ppeakluu OT
BO3/IeMCTBUS Pa3/IMYHbBIX (DAKTOPOB;

OTTbIThI, U/UTFOCTPUPYIOIIe 00PaTUMOCTb XUMHUUYECKUX PeaKI[uii;

WCC/IeJOBaHUe 371eKTPOINPOBOJHOCTH PacTBOPOB, MpoLiecca AUCCOLMAaLAN
KHUCJIOT, Ie/I0Ueu U COeu;

MpOBe/IeHUe OIbITOB, WIKOCTPUPYIOLMX MPU3HAKU MPOTEKaHUsI peaKLUi
HMOHHOro oOMeHa (oOpa3oBaHMe OCafika, Bble/ieHre Ta3a, 00pa3oBaHUe BObI);

rpUMeHeHre WH/WKATOpOB (JlakMyca, MeTuopaHXa U (eHosdTanenHa)
II7Is oTipe/iesieHUsi XapakTepa Cpe/ibl B paCTBOpax KUC/IOT, OCHOBAaHUW U COJIel;

MpOBeJleHe OIBbITOB, WIIOCTPUPYIOLIUX TIPUMEPbl  OKUC/IUTETBbHO-
BOCCTaHOBUTE/IbHBIX peaklui (ropeHue, peaki[uy pa3/ioXKeHus, COeJUHEHUS]);

pacrio3HaBaHWe HEeOpPraHWUYeCKUX BeleCTB C TMOMOIIbI KayeCTBEHHbBIX
peakiuii Ha UOHBI;

pellieHWe SKCIepUMeHTa/lbHbIX 3a/lau 1o TeMaM: «OKUC/IATeTbHO-
BOCCTAaHOBUTE/IbHbIE peaklun», «['UIpo/nu3 comeu», «INeKTPoIUTUIecKas
AUCCOLALIAS .

HemeTaibl 1 MX COeAUHEHUS



OOb1jasi xapakTeprcTHKa HemeTa/uioB. OCOOEHHOCTH CTPOEHHUsI aTOMOB
XUMUYECKHX 3JIEMEHTOB, TMPOCTbIX BeLIeCTB, as/uioTporvs. OKUCIUTe/bHO-
BOCCTaHOBUTE/IbHbIe CBOMCTBA HeMeTa/uioB. CpaBHUTe/bHAs XapaKTepUCTUKa
coeiJMHEeHU HeMeTaJlIoB.

OOmiass xapakTepuCcTHKa rajgoreHoB. Oco0eHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHr oKucaeHus1. CTpoeHue U ¢r3nueckue CBOMCTBA MTPOCThIX
BellleCTB — TrajioreHoB. XHWMHWYeCKWe CBOMCTBA Ha IpuMepe  XJiopa
(B3aMMOJelCTBMEe C  MeTa/ylaM{, HeMeTa//laM{, BOJOM, IIjeJI0YaMH).
XnopoBogopog. CongHas KWCIOTa, XUMHYECKHMe CBOMCTBA, II0JIy4YeHHUe,
rnpuMeHeHuve. [leiicTBMe X/0pa M XJIOPOBOJOpPOJA Ha OpraHM3M YeJsiOBeKa.
Baxneuime x/jopugbl M UX HaxoxieHhe B mipupojie. I[loHaTue o
KUCJIOPOACO/iepXKallX KUC/I0TaxX XJI0pa U UX COJISIX.

VVIA-rpytrel. Oco6eHHOCTH CTPOeHHs] aTOMOB, XapaKTepHble CTeleH!
okucieHusi. CTpoeHue U ¢r3nuecKre CBOMCTBA MPOCTHIX BeleCTB — KUC/I0POJa
U cepbl. AJIJIOTPONHbIE MOAW(UKALMKM KUCIOPOJAa U Cepbl. XUMHYeCKue
CBOMCTBA  cepbl  (B3aMMOJIeICTBME C  HeMeTa/UlaMH,  MeTajljlaMu,
KOHI[eHTPUPOBaHHBIMM a30THOM M CcepHOM Kucjaotamu). CepoBozopof,
cTpoeHue, (¢u3NUecKMe U  XUMUYeCKhe CBOWCTBa  (KUC/IOTHble U
BOCCTaHOBUTe/IbHbIe CBOMCTBA). OKCH/IbI Cephbl KaK Mpe/ICTaBUTe/ KUCTOTHBIX
okcuzoB. CepHucTas Kuciota U ee cond. CepHasi KMC/IOTa, (U3UUeCKUe U
XUMUUecKrde cBoMcTBa (00IIMe Kak TMpejcTaBUTeNsl Kaacca KHUC/IOT U
cnetuduueckre). Comd CepHOM KUCIOThbl. XMMUUeCKHe peakliuu, Jexkalue B
OCHOBe  TIDOMBILIJIEHHOTO  crocoba  To/ydeHWss ~ CEpHOM  KHUCJIOTHI.
[lpencraBieHrss O XWMHAYECKOM TIPOM3BOJCTBE UM CBSI3@HHBIX C HUM
npodeccusix. IlpumeHeHWe cepHOW KHUCIOTBI U Cy/abdaroB. KauecTBeHHbIe
peakuuy Ha cynbGuUT-, CyabhU- U cyabdarT-aHnoHbl. HaxoxxaeHre cepwl U ee
coelMHeHWW B TpupoJile. XHWMUUeCKOe 3arpsi3HeHHe OKpYyXKarolleh cpefbl
coeJMHEHUSIMU Cepbl (KUCJIOTHBIE JOKIH, 3arpsi3HeHre BO3/yXa), CTIOCOObI ero
rpeJoTBpalLeHUsI.

OO011jast XxapakTepyuCTHKA 371eMeHTOB V A-rpytibl. OCOOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeTlleH! OKHCIeHUS.

A3oT, pacripocTpaHeHue B MpyUpo/jie, pusrueckre U XUMUUeCKUe CBONCTBa
(B3aMMOJieMCTBYE C MeTasylaMU, BOJOPOAOM, KuciopogoM). Kpyroeopor a3ora
B npupoje. AMMMAK, ero (pusanuyeckde U XMMHUYECKHe CBOWCTBa (OKHC/IeHUe,
OCHOBHbIE CBOWMCTBa BOJHOIO pacTBopa), TpPUMEHEHHWe U T[OJyueHHe B
nabopaTropyuy W TPOMBIILIEHHOCTA. VIOH aMMOHUS, [OHOPHO-AaKIeNTOPHbIN



MexaHu3M ero obpasoBaHusi. Co/iM aMMOHUS, UX (U3NUYECKHe U XUMHUeCKUe
CBOMCTBa (pas/io)keHWe W B3auUMOJEWCTBUE CO llje/iouaMu), MpHUMeHeHUe.
KauecTtBeHHas peakijuss Ha MOHbI amMoHusA. Okcugel azora (I, 11, III, IV, V).
A3oTuctasg KucioTa. A30THasi KUC/IOTa, ee T[ojayueHue, ¢u3NUeckue U
XUMHUYecKre CBOMCTBa (0Oljue Kak TMpejCTaBUTeNsT Kjgacca KHUCJIOT U
cneLuueckre), rpuMeHeHWe. XUMUUeCKHWe peaklivd, Jiexalllde B OCHOBe
MO/TyYeHUs] a30THOM KHWCJIOThl B TPOMBIILIEHHOCTU. HUTpaTbl U HUTPUTHI.
KauecTBeHHble peakllUM Ha HUTpPAT- U HUTPUT-aHUOHBL. XUMHUUECKOe
3arpsi3HeHWe OKpY’Karolllell cpefibl COoeZJMHEHUsIMU a30Ta (KHUC/IOTHBIE [JOXK[U,
3arpsi3HeHHe BO3/lyXa, OYBbI U BOJOEMOB).

®ochop, annorponHbie MoaudbuKalmKu (ochopa (Oenblii ¥ KpacHbIM
docdhop), usMueckue U XUMHUUECKHMe CBOMCTBa (B3auMOZIEMCTBUE C
MeTasylaM{, KHCIOPOJOM, rajoreHaMy, KOHLIEeHTPUPOBaHHBIMM a30THOM U
cepHoii kuciaotamu). Oxcugel (ochopa (III, V), docdhopHas Kucnora,
du3nueckue U XMMUUYECKUe CBOMCTBA, rnonyueHve. KauecTBeHHasi peakiivsi Ha
docdaT-uonsl. [Ipencrasnenus o ranorenugax gocdopa (111, V).

[loHsAiTHE O MUHepaibHBIX yA0OpeHUsIX. A30THbIe, QocdopHbIe,
KOMIL/IeKCHbIe yA00peHUs. XUMUUeCKOe 3arpsi3HeHHe OKpYyyKatolled cpeJbl
CcoeIMHEHUsIMU a30Ta U (ocdopa.

O6miass  xapakTepucTuka 3neMeHToB [VA-rpynmbel.  OcobeHHOCTH
CTPOEHUsI aTOMOB, XapaKTepHble CTelleHd OKUC/IeHHSI.

Yrnepog, annoTpornHbie Mogudukaumu (rpadur, anmas, QyJiepeH,
rpadeH, HaHOTPYOKM), pr3rUecKre U XUMHUYeCKre CBOMCTBA MIPOCTHIX BeIeCTB
(B3aMMOJeMCTBYE C MeTa/lJlaMH, HeMeTaslJlaM{, KOHLIEeHTPMPOBaHHBIMU a30THOU
U cepHoM Kucnotramu). [Tonsitue 06 amcopbuuu. KpyroBopor yriepoaa B
npupoge. Okcuapl yriepoja, uX (u3Myeckue M XHMUUECKUe CBOWCTBa,
JleliCTBYe Ha >KUBbIe OpraHW3Mbl, MOJyueHWe W MpUMeHeHue. DKOIoruueckKue
npobsieMbl aTMocdephl, CBsi3aHHble C okcuaom yriepoaa (IV). YrosmbHas
KHUCJIOTa U ee COMU, UX (U3NUYecKrWe M XUMHUUeCKhe CBOMCTBA, IOJyueHue U
npuMeHeHre. KapOoHatbl, ruApokapOOHaThl, WX CBOWCTBa. KauecTBeHHast
peakiysi Ha KapboHaT-uoHbl. Vcronb3oBaHue KapboHATOB B ObITY, MeAULIHE,
TIPOMBILLIJIEHHOCTH U CeJTbCKOM XO035IHCTBe.

[lepBoHaua/sbHbIe TOHATUS 00 OpraHUYeCKMX BeleCTBaxX KakK o
COoeJUHEHUSIX yIJiepofia: YTr/aeBoJopoAbl (MeTaH, 9TaH, STWIEH, aleTH/eH),
3TaHOJ, TIULIEPUH, YKCYCHasi KucioTa. [Ipupo/iHble NCTOUHUKHU YTJ/IeBOAOPOZOB
(yroJib, TIpUPOAHLINA ra3, HedTh), MPOAYKTHI UX MepepabOoTKH, X POJb B OBITY U



MPOMBIIIIEHHOCTH. [loHSITMEe O OHOJIOTHYeCKHM Ba)KHBIX OpPraHUUeCKHUX
BellleCTBaX — JKUpax, Oe/kaX, yrieBoJaXx — W WX POJM B JKMU3HU UesiOBeKa.
EZUHCTBO OpraHruecKux ¥ HeopraHM4ecKrUx COeJMHeHHUHN.

KpemHuii, ero ¢usnueckve U XUMHUUeCKWe CBOWMCTBa (B3aUMO/IeMCTBHE C
MeTa/llaMH, KUCJIOPOZOM,  YIJepofioM, TajoreHaMu), T[OJdy4yeHue W
rnpuMeHeHue. Ponb kpemHus B mipupofe u TexHuke. Okcup kpemuus (IV),
KpeMHUeBasi KUCJ/IOTa, CWIMKaTbl: (QuU3nuecKhe U XHUMUUeCKUe CBOMCTBa,
rojiyueHre W TIpUMeHeHWe B ObITY W TMPOMBIIUIEHHOCTA. BakHeMiive
CTpOWTE/IbHbIE MaTepHuasibl: KepaMHKa, CTeKJIO, [leMeHT, 0eToH, >kese300eToH.
[Tpob6sieMbl 6Ge30macHOrO  HMCIOJ/Ib30BaHMSI CTPOUTE/NbHBIX MaTepuajoB B
TOBCe/IHEBHOM YKH3HMU.

bop. OcobenHocty cTpoeHusi aroma. OOiyve TpeACTaBAeHUST O
(dr3nUeCcKUX U XMMUYeCKUX CBoucTBax. bopHas kucioTa.

OKCIeprMeHTaIbHOe U3yUeHre BellleCTB U SIBIeHUM:

03HaKOMJIeHHe C 0Opa3iiaMy TTPUPOIHBIX X/IOPHOB (Ta/loTeHUIOB);

MpOBe/ieHUe OMbITOB, OTPaXKarol[UX (PU3rnuyeckre U XMMUUeCKUe CBOMCTBA
rajoreHOB U UX COeIMHEeHUM;

H3yuyeHUe CBOMCTB COJISIHOM KUC/IOTHI;

TIPOBe/IeHre KaueCTBeHHbIX peakivii Ha XJIOpy/-, OpOMU/- U MOZM/I-UOHbI
1 HabJTI0IeHre TTPU3HAKOB WX MTPOTeKAHUS;

O3HaKOMJIeHHe C 0bpa3liaMu cepbl U ee TIPUPO/HBIX COeJUHEHUI;

HabmozieHe  Tiporiecca  OOyr/MBaHUSI — caxapa I0f,  JleliCTBUEM
KOHLIEeHTPUPOBAHHOM C€PHOU KUCJIOTBI;

M3yueHHe XMMHUEeCKHUX CBOMCTB pa3baB/ieHHON CepHOM KUC/IOThI;

MpoBe/leHre KaueCTBeHHbIX peakl[ii Ha CyJbPuA-, CyJb@uT- u cynbdar-
VOHbI ¥ HaO/TIoieHre TIPU3HAKOB UX TTPOTeKaHKS;

Oo3Hakom/ieHHMe C (H3UMYeCKUMM CBOMCTBaMHM a30Ta, ¢dochopa U uX
coeHeHUH, 0O6pa3iiaMH a30THBIX U GOCHOPHBIX yA00PEeHHH;

rosiyueHue, cobupaHue, pacrio3HaBaHWe W M3yueHHe CBOMCTB aMMHUAKa,
H3yueHUe CBOMCTB COJiel aMMOHUS;

NpoBe/ieHre KaueCTBEeHHBIX peakKlMii Ha UOH aMMOHUSsI, HUTPUT-, HUTpaT-
U docdar-uoHbI U M3yueHHe NPU3HAKOB UX MPOTeKaHMUS;

v3yueHHe B3aMMO/IeHiCTBUSI KOHIIEHTPUPOBAHHOM a30THOM KMCJ/IOThI C
Me/Ibt0, CBOMCTB (POCHOPHOM KUC/IOTHI U ee COJIew;



O3HaKOMJ/IEHME C MOJle/IsIMA KPUCTa/UIMUeCKUX peIleToK ajiMasa, rpadura
u dynnepeHa, C TIPOL[ECCOM  aZcopOLMM  PACTBOPEHHBIX  BeIlleCTB
aKTUBHMPOBaHHBIM YIJIEM U YCTPOKMCTBOM MPOTHUBOrasa;

rojiyueHrde, cobupaHue, pacrio3HaBaHWe W U3y4ueHWe  CBOMCTB
YIJIEKUCIIOrO rasa;

TIpOBe/leHNe KaueCTBEHHBIX peakluii Ha KapOOHaT- W CUMKaT-UOHBI U
W3yuyeHue MMPU3HaKOB UX MPOTeKaHus;

M3yueHre B3aMMHBIX TTPeBpalljeHri KapOOHATOB ¥ rHAPOKapboHaTOB;

O3HaKomJyieHHe ¢ oOpa3ijaMy TPUPOJHBIX KapOOHAaTOB M CW/IMKATOB, C
MPOAYKI[Mel CUJIMKAaTHOW TTPOMBIILIEHHOCTH;

pellieHre 3KCIepuMeHTa/bHbBIX 3aZiad Mo TeMe «Ba)kHelle HeMeTalibl U
UX COeJUHEHUSI».

MeTa/ibl 4 UX COeJUHeHUSA

Ob6uue cBoiicTBa MeTa/uioB. OO1ass XapaKTepUCTHKa XUMHUUECKUX
5/IEMEHTOB — MeTa/UVIOB Ha OCHOBAaHWM UX TON0KeHUsi B I[lepuopmyeckon
cucrteMe xumuyeckux syiemeHToB [I. V. MeHzeneeBa U CTpOeHUsI aTOMOB.

Meta/ibl A- u  b-rpymnn. CTpoeHue TIpOCTBIX BeLjeCTB — MeTaslIOB.
Merannmyeckas CBsI3b M MeTa/ulMuecKass KpUCTa/UIMUecKasl pelleTKa
(mpuMHUTHBHas  KyOuueckas, 00BEMHO-1[eHTPHPOBaHHAS Kybuueckas,

rpaHel|eHTpUpPOBaHHas KyOWueckasi, TeKcaroHa/ibHasi TIJIOTHOYITaKOBaHHas).
3aBUCUMOCTh (DM3MUYECKUX CBOWCTB META/VIOB OT CTPOEHUsI KPUCTaslIOB.
ONeKTPOXUMUUYECKUM Ppsifi HamnpsbkeHWM MeTasoB. OOmue Xumudeckue
cBoicTBa MeTa/iyioB. OOIMe CriocoObl TIOMy4YeHUs] MeTa/l/IOB, MeTasuTyprusl.
D/eKTpOoJIM3 pPacilylaBOB U PAaCTBOPOB COJiel KaK OJUH U3 CII0COO0B TOJTyueHus
MeTasisioB. [ToHATHE O KOPPO3UM MeTaslJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CriiaBel (CTanb, Yyr'yH, ArOpaatoMuHui, OponH3a). I[IpumMeHeHue
METaJI/IOB U CTJIaBOB B OBITY U TMTPOMBIIILJIEHHOCTH.

Memaniabt A-epynn

[[lenoynble  MeTa/ibl:  ToiokeHWe B [lepuoguueckon  cucTeme
XUMUYeCcKux 3yieMeHTOB /1. 1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B ripupofie. ®Pu3nyeckre U XUMHUUYECKHEe CBOMCTBA (Ha mpuUMepe HaTpus U
Kanusi), noaydeHre. OKCUABI M TUAPOKCUABI HaTpus U Kanus. [IpumeHeHue
1[e/IOUHBIX META/IJIOB U UX COeJMHeHUM. broornueckast posib HaTpUs U KaJiusl.

[[lesiouyHO3€eMe/IbHBIE MeTa/l/Tbl MarHud W Ka/lbL[Mh: MOJIOXKEHHEe B
[Teproauueckori cucteMe Xxumuueckux 3semeHToB [[. W. MeH[eneeBa,
CTpOeHHe UX aTOMOB, HaxOXjeHue B Ipupoje. Pusrueckre U XUMHUYeCKUe



CBOMCTBA MarHus W Kajblus. BaxnHeuuive coeJVHEHUs KalbLUsl U MarHus
(okcua, TUIPOKCHZ, COJIA), CBOWCTBa, MpuUMeHeHHe. JKeCcTKOCTb BOJbl U
criocobrbI ee ycTpaHeHusi. KpyroBopoT Kanblivisi B TIPUPO/IE.

AmoMuHWN: To/IOKeHHWe B Ilepuoanueckont cucTteMe XWMHYECKHX
snemenToB [I. V. MeHgeneeBa, CTpoeHHWe aTOMa, HaxXOXKJeHUe B TIpUPO/e.
dusrueckie U XUMHUUECKHe CBOWCTBA a/llOMUHUS. AMQOTepHble CBOMCTBA
OKCH/Ia ¥ TUAPOKCHUA aTtoMUHUs. [IpuMeHeHre altOMUHUS U ero CI1/IaBOB.

Memannbt b-2pynn

OO1jasi  XapakTepUCTUKa MeTa/uioB b-rpynm  (IMOOOYHBIX ITOATPYIII):
rnonoxeHue B Ilepuoanueckor cuUcTeMe XUMUUecKux 3nemeHToB [I. W.
MeHnzieneeBa, 0COOEHHOCTH CTPOEHUsI aTOMOB. SIBlieHHe «IpoBajia» 3/eKTPOHa
Ha TpUMepe CTPOeHHsI aTOMOB XpOMa, Me[id, cepebpa. BasieHTHbIe COCTOSTHUSI
aTOMOB  d-3/1eMEHTOB, CTeleHW OKHUC/IeHWs] aTOMOB B  COeJUHEHUSIX.
3aBUCHMOCTb KMCJIOTHO-OCHOBHBIX CBOMCTB OKCH/OB U TMAPOKCUOB META/JIOB
OT 3HAueHUsl CTeleHW OKUC/IeHUs 37eMeHTa B COeJWHeHWHM (Ha TpuMepe
coefuHeHUHM xpoma). [lepBoHauanbHbIE TIPEACTABAEHHUA O KOMIUIEKCHBIX
COeIUHEHUSX.

Menp 1 cepebpo: cTpoeHHe aTOMOB, CTelleHr oKucaeHus. O0Iye KpaTkue
rpe/CcTaB/lieHus] 0 (U3UUECKUX U XUMHUUECKUX CBOMCTBAaX MPOCTHIX BEIECTB
(B3auMO/IefiCTBHE C KHUCIOTaMH-OKUC/TUTEIAMU), 00 UX OKCHJaX, THAPOKCHAAX
U CO/MsAX, WX mpuMeHeHWH. IIpefcTaBneHuss 00 aMMHAUHBIX KOMILIEKCAX
cepebpa u Mesii. KauecTBeHHbIe peakliiy Ha KaTUOHBI Meiu (2+) u cepebpa.

[IuHK: cTpoeHHWe aTOMa, CTeleHb OKMUC/JeHUs. XapaKTepUCTHKa
(U3NUeCKUX W XUMHUYECKUX CBOWCTB, TMpUMeHeHHe, aM(pOoTepHble CBOMCTBa
OKCH/JIa ¥ TUAPOKCHA. KauecTBeHHbIe peaklii Ha KATUOHBI [JUHKA.

Kene3o0: cTpoeHue aToMa, CTereHW OKuc/aeHus. HaxokgeHve B mipupofe.
du3nueckre M XMMHUYeCKHe CBOMCTBA ’Keje3a, NMpHMeHeHue. buonorunueckas
posib kenesa. Okcuapl, THAPOKCUABI U conmu keme3a (II) m xemesza (III), ux
COCTaB, CBOMCTBA Y MoJiyyeHre. KaueCcTBeHHbIe peakl[Md Ha KaTHOHBI Keje3a
(2+) u xxene3a (3+). UyryH u cTanb — CIiaBbl xese3a. [Ipou3BOACTBO UyryHa U
CTa/d. OKOJIOTUUeCKHWe Tpo0JieMbl, CBsI3aHHbIE C MeTaJ/UTypruueCKUuMu
MPOU3BO/ICTBaMHU.

OKCrepuMeHTa/IbHOe N3yueHue Bell|eCTB U SIBJIEHUM:

O3HaKOM/IeHHe C oOpasllaMM MeTa/yIoOB M CIUVIaBOB, UX (HU3MUYeCKUMU
CBOICTBaMH;

MO/Ie/TMPOBaHNe MeTa/l/TMYeCKOW KPUCTAVIMUeCKOU pelleTKY;



HM3ydyeHrHe B3auMOJEWCTBHS META/I/IOB C BOJOM, C pacTBOpaMM COJieM W
KHUCJIOT, UCC/IeIOBaHUE TIPOLIECCOB 3/1eKTPO/M3a pacTBopoB xyopuzaa megu (II)
Y M0Ju/ia KaJivs, KOpPPO3UU METaslIOB;

n3ydyeHre 0CODEHHOCTel B3aMMOZEUCTBUS OKCHIOB Ka/bLUs W HaTpUs C
BO/IOM, UX TUJIPOKCUJIOB — C OKCUZIoM yriiepoza (IV) u kucnoramy;

M3ydyeHWe CBOMCTB KapOOHAaTOB YW TWAPOKAapOOHATOB Kaslblvs, >KeCTKOMH
BO/IbI;

M3y4yeHre MPOLIeCCOB MOJIyUeHUs] TUAPOKCUOB JKejie3a, UX XUMHUYECKUX
CBOICTB;

v3yueHUe TIPU3HAKOB MPOTEKaHWs KaueCTBEHHbIX peakKlMii Ha WOHbI
(MarHusi, Ka/ibLiusi, alFOMUHMS, 1[UHKA, >Kese3a (2+) u xxene3a (3+), meau (2+);

HabJ/Iro/leHre U OMKcaHye OKpalllMBaHUs IJlaMeHU MOHAaMU HaTpUsl, Kasiusi
Y Ka/bLys;

rccaeoBaHUe aM(pOTepHBIX CBOWMCTB TMAPOKCHU/IA aFOMUHMUS, THIPOKCUAA
xpoma (IIT) u ruapokcya LMHKa;

pelleHre 5KCIepUMeHTalbHbIX 3a/lau Mo TeMe «BakHeulue meTauibl U
UX COeJUHEeHUsI».

XuMuA U OKpYy)Karlas cpeja

BellectBa 1 Marepuasibl B MOBCEJHEBHOU >KM3HU YesioBeKa. BakHeuiue
BelllecTBa U MaTepHaJsibl, 00/1aCTH WX MpUMeHeHus. be3omacHoe UCT0/Ib30BaHe
Bell[eCTB U XMMUUeCKUX peakijuii B ObITy. [lepBasi MOMOIIb TIPU XUMUUYECKHUX
0’KOrax U OTpaBJ/IeHUsX.

HoBrble MaTepurasbl ¥ TeXHOJOTUW. [IpUHLUIIBI «3€/IeHON XUMUU».

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XUMMSI M 3[I0POBbe. 3HadyeHue
M3yuyaeMbIX XMMUYECKHX 3/IeMEeHTOB U UX COeJUHEeHUH /1 PYHKL[MOHUPOBAHUS
opraHv3ma uesioBeka. [ToHsITHe 0 30pOBOM 0Opa3e >KH3HHU.

XyAMHUYeCcKoe 3arpsi3HeHHe  OKDYJKawllen cpefbl.  JKOJI0TrAYecKue
npobsieMbl, CBsi3aHHBbIE C COeIMHEHUSIMU YIJIepoJia, a30Ta, Cephl, TSHKEIbIX
meTasinoB. [Torstue o T1/JK. Posb xumMuM B pelieHny SK0/IOTUUeCKUX Ipo0ieMm.

OKCIlepYMeHTa/IbHOe H3yueHHe BeLeCTB U sBJIeHUU: O3HaKOMJIEHHEe C
obpa3siiaMu MaTepuasioB (CTEK/I0, CT/laBbl METaIJIOB, TTOJIUMEpPHbIe MaTepHuaJibl),
orpefiejieHre KUCJIOTHOCTA TIPUPOJHBIX BOJ, MOJe/NVMpoBaHue IIipoLecca
0Opa3oBaHUsI KUC/IOTHOTO AOX/s, U3yUeHHe ero BO3JeMCTBYS Ha MaTeprasbl.

IToBTOpeHHe U 00001[eHIe 3HAHUII OCHOBHBIX pa3/ie/ioB KypcoB 8-9
KJ/IaCCOB



[Tepuoguueckuidi 3akoH U [lepuoguueckass cucTeMa XHMHAUECKUX
3/IeMEHTOB B CBeTe TIpe/ICTaB/JIeHUd O CTPOeHUs] aToMa. 3aKOHOMEDHOCTH B
M3MeHeHUM CBOMCTB XMMHUYECKHUX 3JIeMEHTOB U MX COeJUHEHUN B Mepuojax U
rpyrimnax.

CTpoeHue BellleCTBA B TBEpPJOM, >KUJKOM M Tra3000pa3HOM COCTOSTHHWM.
Buabpl xuMuueckow CBsI3M. 3aBUCHMOCTH CBOMCTB BeIlleCTBa OT THIA
KPUCTA/VIMUECKOU pelleTKU U BHJla XUMUUECKOM CBS3U.

Knaccudukaiiyss XMMUUECKHMX peaklUWd M0 pa3/iMuHbIM TpH3HaKaM.
[TIporHo3upoBaHre BO3MOKHOCTU TPOTEKAaHUSI XWUMWYECKUX TMpeBpalljeHruld B
pa3/iMuHbIX YyC/JOBUSIX HAa OCHOBE Ipe/|CTaBJeHUuH XWMUUECKOWM KWHETHUKU U
TePMO/IMHAMUKH.

XUMHUecKre peakuuu B pactBopax. ['wgponmmus cosen. Peakiuu
OKHCJIEHUSI-BOCCTAHOBJIEHHS1. DJIEKTPOJIU3.

CBoiicTBa KHMCJIOT, OCHOBaHHWW W COJieli B CBeTe TMpeJCcTaBAeHHN 00
3/IEKTPO/IMTUYECKON  TUCCOLMAlMM W OKUC/UTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakuusiX.

MesicnpeomemHble cesizu

Peanuzaiis mMeXXnpeAMeTHBIX CBsI3eM TPU M3yUeHWM XWUMHUM B 9 Kiacce
OCYIIIeCTB/ISIETCS uepe3 WCIIOMb30BaHWe KaK OOIMX ecTeCTBeHHO-HayJHbIX
TIOHSITUH, TaK Y TIOHSITUM, MPUHATBLIX B OT/e/IbHBIX €CTeCTBEHHBIX HayKax.

OO1e ecTeCTBeHHO-HayUHbIe TOHSATHS: siBjieHHe (TIPOI[ecC), Hay4YHbIH
dakT, rUMoTe3a, TeOpHs, 3aKOH, aHa/JW3, CHHTe3, KlaccUudUKalus,
MepUOIUYHOCTh, HabJIto/IeHre, 3KCTIIepUMEHT, Mo/le/TMpOBaHUe, W3MepeHHe,
MO/IeJib, TEXHOJIOT s, MaTepHuaJlbl.

®dusrKa: BellecTBO, Teno, (rU3NUeCcKue BeJUUYMHbBI, eIUHULbI U3MepeHus,
Macca, OOBEM, KOJMUECTBO TeIIOThI, aTOMbl W MOJIEKY/Ibl, arperaTHbIe
COCTOSIHMe  BelecTBa, CTPOeHWe Tra30B, JKUJKOCTed UM  TBep/bIX
(KpUCTa/I/IMYeCcKrx) Tesl, KpUCTa/ulnueckasi pelleTKa, 3/eKTPOH, Sp0 aToMa,
MPOTOH, HEMTPOH, MOH, HYKJIW/, U30TOIbI, KBAHTHI, Pa/[M0aKTUBHOCTD, anbda-,
OGeta- W  ramMMma-u3nydyeHue,  3MEKTPUUECKUN  3aps[,  TIPOBOJHUKH,
TOJTyTIPOBOIHHKH, JW3JIEKTPUKH, COJTHEUHBIM CIIeKTp, pa3/iokeHWe 0Oeoro
CBeTa B CIEKTP.

Buonorust: 3KocucreMa, Ouocdepa, ¢doToCHHTE3, TIpollecchl oOMeHa
Bell[eCTB, MUHepa/lbHble y/A00peHUs, MUKDPO3/eMeHTbl, MaKpO3J/IeMEHTHI,
MUTaTe/IbHbIE BelleCTBa.



Ieorpadwus: atmocdepa, ruapocdepa, MuHepaibl, TOpPHble IIOPO/bI,
ToJie3Hble UCKOTMaeMble, TOTJIMBO, BOAHbIE PECYPCHI, IJlaHeTa 3eMJIs.

TexHosorHs:  CTPOUTE/IbHBIE  TEeXHOJIOTUM,  CeIbCKOXO3SIMCTBEHHBIE
TeXHOJIOTUU, TeXHOJIOTUX 37IEKTPOHHOM MTPOMBIIIEHHOCTH, HAHOTEXHOJIOTUMU.



[JIAHUPYEMBIE PE3YJBTATEI OCBOEHUSI TIPOIPAMMEI IO
XUMUM HA YPOBHE OCHOBHOI'O OBIIEIO OBPA3OBAHUS
(YTJTYBJIEHHBIN YPOBEHE)

JINUHOCTHBIE PE3YJ/IBTATDBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHHWS ITPOrpPaMMbl OCHOBHOTO OOIIeTro
oOpa3oBaHHs [JOCTUTAIOTCS B XOZe OOyueHUs XUMWUU B eUHCTBe yueOHOU U
BOCTIMTATe/IbHOW  JlessTeJIbHOCTY ~ 0Opa3oBaTe/ibHOM  OpraHu3aluudd B
COOTBETCTBUM C TPAJUI[MOHHBIMA POCCUMCKUMU COLIMOKY/bTYDHBIMHU U
JyXOBHO-HPABCTBEHHBIMH LIeHHOCTSIMH, TIDUHSTHIMU B 001I[eCTBe MpaBUIaMU U
HOpMaMH  TIOBeJIeHHsI U CIIOCOOCTBYIOT  TIpPOI[ecCaM  CaMOITIO3HaHUS,
CaMOPAa3BUTHS U COL[HATA3ALMU 00yUarOIIUXCS.

JINUHOCTHBIE  pe3y/ibTaThbl  OTPa’KalOT TOTOBHOCTb  OOYUarOIUXCS
PYKOBOZICTBOBAaTbCSA CHUCTEMOW TIO3UTHBHBIX I|eHHOCTHBIX OpHWeHTalud |
paciiipeHye OMbITa esATeTlbHOCTH Ha ee OCHOBE, B TOM UKCJ/Ie B UaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUS:

TMIPOSIB/IEHHE 1[€HHOCTHOTO OTHOIIIEHHWSI K OT€UeCTBEHHOMY KYJ/IbTYPHOMY,
HAayuYHOMY W WCTOPHUYECKOMY HAC/IeAu0, TTIOHWMaHUWe 3HAaUeHWs XUMHUeCKOH
HayKu W TEeXHOJOTMM B JKM3HM COBPEMEHHOro o0lecTBa, B pa3BUTHU
9KOHOMHUKU Poccum v CBOero permoHa;

2) rpa)k/JaHCKOr0 BOCTIMTAHUA:

rpe/iCTaB/ieHre O COLMa/bHBIX HOPMaxX M TpaBU/aX MeX/TMYHOCTHBIX
OTHOILIEHUW B KOJIJIEKTHBE, TIPOSIB/ieHHe KOMMYHUKATUBHOW KyJ/IbTypbl B
pa3Ho00Opa3Hoii COBMECTHOM /IeITe/IbHOCTH;

CcTpeM/ieHre K B3aMOTIOHMMaHHIO 1 B3aMMOITIOMOIIU B TIpoIjecce yueOHOM
Y BHEyueOHO /iesITe/TbHOCTH;

TOTOBHOCTB OLIEHHMBATh CBOE IMOBeJieHHe U TIOCTYIKH CBOWX TOBApHIIEH C
TO3UI[MM HPAaBCTBEHHBIX W MPABOBBIX HOPM C yUYeTOM OCO3HAHMS ITOC/Ie/[CTBHUI
MOCTYIIKOB;

3) ¢dopMupoBaHus IEHHOCTH HAYYHOT'0 MO3HAHMS:

MUPOBO33peHYecKue TpeJCTaB/IeHu s O Bell[eCTBe U XMMUUeCKON peakiuy,
COOTBETCTBYIOL[i€ COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HayKU U HeoOXouMbie
ISl TIOHUMaHUSI CYIITHOCTH HayYHON KapTUHBI MUPa;

OCO3HaHWe I[IeHHOCTU HAyYHOr0 TIO3HAHWS [Jisi Pa3BUTHS KaXKIOTO
yesioBeKa M TIPOM3BOJUTE/IbHBIX CH/ 00IlecTBa B 11e/IOM, PO/ M MecTa HayKu



«XHWMUSI» B CUCTEME HAYUHBIX Tpe/CTaB/eHUA O 3aKOHOMEDHOCTSIX pa3BUTUS
MPUPO/bI, B3aUMOCBS35X Ue/I0BeKa C MPUPOJAHOU U TEXHOJIOTUYECKOU Cpefiou;

ro3HaBaTe/llbHasi MOTUBALIUS YW WHTepeC K OO0yueHHIO, TOTOBHOCTb U
CcrocobGHOCTh K CaMOPAa3BUTHIO M CaMOOOpa30BaHMIO, K WCC/eI0BaTebCKON
JesiTeIbHOCTH, K OCO3HAHHOMY BBIOODY HampaB/ieHUS] ¥ YPOBHS [abHEUIIero
o0yueHwus;

4) BoCIUTAaHUA KYJ/IbTYPbI 3/[0POBbS:

OCO3HaHHE LIEHHOCTU >KU3HW, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3/JOPOBbIO, YCTAaHOBKA Ha 3/]0POBbIM 00pa3 >XKM3HU, OCO3HAHWe TMOCAeICTBUIN U
HeTpusiTHe BpeJHBbIX TIpUBBIUEK (yroTpebsieHUs a/korosis, HApPKOTUKOB,
KypeHusi), HeoO0XOJUMOCTH coOMrofeHusI TIpaBuUa  0e30IMacHOCTH  TIpH
oOpalljeHu C XUMHAYeCKMMHU Bell[eCTBaMHM B yueOHbIX W >KU3HEHHbIX
CUTYaLUSIX;

5) TPYAOBOro BOCHUTAHMSA:

(dbopMUpOBaHKe LIEeHHOCTHOTO OTHOLLEHHUsI K TPYJOBOU [esTe/IbHOCTH KaK
eCTeCTBEHHOM IMOTPeOHOCTH YesioBeKa M K MCC/Ie/l0BaTebCKOU esiTe/IbHOCTU
KakK BBICOKO BOCTpeOOBaHHOM B COBPEMEHHOM 00I11eCTBE;

pa3BUTUe WHTepeca K mpodeccusiM, CBSI3aHHbIM C XUMUel, B TOM Uuciie K
rnpodeccUsiM Hay4yHOM cdepbl, 0CO3HAHWE BO3MOXXHOCTU CaMOpeaju3aliuv B
5TOM Ccdepe;

6) 3K0/1I0rHYeCcKoro BOCIIUTAHUSA:

0CO3HaHWe Heo0XO0JMMOCTH OTHOIIIEHHUS K PUPO/ie KaK UCTOUHUKY >KU3HU
Ha 3emjie, OCHOBe ee CyIL|eCTBOBaHUS;

TOBBIIIIEHUE YPOBHS 3KOJOTMUeCKOW Ky/JbTypbl: TpUOOpeTeHHe OIlbiTa
IJIAHUPOBAHUSI TIOCTYIIKOB W OLIEHKU WX BO3MOXXHBIX TIOC/I€[JCTBUMA [IJIsT
OKpY>Karolllell Cpefibl; OCO3HaHHe TII00a/IbHOTO XapakKTepa 3KOJOTHYecKuX
npo6JsieM U TIyTel X pelleHus]; CIOCOOHOCTh NMPUMEHSITh 3HaHUs, TI0Ty4aeMbie
TpU U3y4YeHUU XMMUH, JJis pellieHust 3a/jay, CBSI3aHHbIX C OKPY’Karollleil Cpefiou;
aKTUBHOE HeNpusiTUe [eWCTBUM, MPUHOCAIIUX BpeJ OKpY’XKarollerh Cpefe;
OCO3HaHWEe CBOEW POMM KakK TpakJAaHWHA W TIOTpebuTenss B  YCIOBUSIX
B3aMMOCBSI3U TIPUPO/IHOM, TeXHOJIOTUUYECKOU U COLIMaIbHOM Cpe/l; TOTOBHOCTh K
Y4acCTHIO B MPAaKTUUECKOU J1esiTe/TbHOCTH SKOJI0OTUUeCKOUW HallpaB/Ie€HHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MeTarnpeaMeTHbIe pe3yabTaThl 00yUarol[UXCsl, OCBOUBIIUX TIPOTPaMMYy T10
XUMHUU OCHOBHOTO 00111ero o0pa3oBaHusi, BKJIFOUAIOT:



yCBO€eHHe MEXX IV CLUTUTMHAPHBIX (MeXTipeJMeTHbIX) MIOHATHUH,
OTpa’Karol[MX MaTepHhajbHOe eZJMHCTBO MUpa U MpOLiecC Mo3HaHUs (BeLLecTBo,
CBOWCTBO, 3HEprus, siBjleHWe, HayuHbld (PAKT, 3aKOHOMEpPHOCTb, THWIIOTe3a,
3aKOH, Teopusi, HabJtOZieHHWe, U3MepeHWe, HCC/efloBaHUe, 3KCTIEPUMEHT U
ApyrHe);

OBJIa/leHHe YHUBepCalbHbIMU yUueOHbIMU [IeMCTBUAMU (TI03HaBaTe/IbHbIMHY,
KOMMYHUKATUBHBIMM,  DETy/JSTUBHbIMM), Ba&KHbIMU  [JiI1  TIOBBILIEHUS
3 PeKTUBHOCTU OCBOEHHUsI COfilep>kaHusi yueOHOro mpeameTa, (OPMHPOBAHUS
KOMITETEHLIMM, a Takke IIPOEeKTHO-HUCC/Iel0BaTe/IbCKOU  J1eITe/IbHOCTH
o0yuaroluxcs B Kypce XuMuuy;

ClocoOHOCTh MX WCIOJ/Ib30BaTb B  yueOHOM, TI03HaBaTe/JbHOM W
COLIMA/IbHOM MPaKTUKe.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

Ba3oBble loruyecKue JAeiCTBHS:

YMeHHs MCITO/Tb30BaTh MPHEMbBI JIOTHUECKOT'O0 MBIIILJIEHUS] TIPU OCBOEHUHU
3HAaHUMW: pacKpbIBaTb CMBICJI XWMMWYECKUX TOHATUM  (BbIJENSATh  UX
CYII|eCTBEHHbIE  TIPU3HAKW, YCTaHAB/IMBATb B3aWMOCBSI3b C  APYTUMHU
TOHSATUSIMU); aHa/IM3UPOBaTh, CpaBHUBAaTh, 0000111aTh, BHIOMPATh OCHOBAHMS
JUTsl KnacCUu(UKauy U CUCTeMaTH3alid XMMHUYeCKUX Bell[eCTB U XUMUUeCKUX
peaki[uii; yCTaHaB/IWBaTh TPUUMHHO-C/IeACTBEHHbIE CBSI3U MeXIy O0BeKTaMu
W3y4eHUsl; CTPOUTh JIOTUUeCKHWe pacCyKAeHus (UHIyKTUBHbIE, eAyKTUBHBIE,
M0 aHaJIOTUK); TIpeJJjiaraTh KPUTEPUM U BBISIB/IATHL 0OII[e 3aKOHOMEPHOCTH U
MIPOTUBOPEUMS] B M3yuaeMbIX IIpolleccaX W SIBJIEHUSIX; TIPOBOJUTL BBIBOZABI U
3aK/IIOUeHUS; YMEeHHs TIPUMEHSATh B TIPOLjecce TI03HAHUS TIOHATHS (TTpeIMeTHBIe
¥ MeTarpeiMeTHbIe), CUMBOJIMUYEeCKHe (3HAKOBble) MOJe/M, WCTIO/b3yeMble B
XUMHH, TIpeobpa3oBbIBaTh MoO/leNbHbIE TMPEeACTaB/IeHHUSI — XUMHUYECKHM 3HaK
(cuMBOM 3/1eMeHTa), XUMHUecKasi popmysia ¥ ypaBHeHHe XUMHUUYECKOUW peakiiu
— TpH pelleHny yueOHBIX 3a/jau; C YYeTOM 3THUX MOJE/bHBIX MpeZCTaB/IeHHuH
XapaKTepPU30BaTh U3yuaeMble XUMHUECKHE BeI|eCTBa U XMMHUECKHe PeaKIjiH.

Ba3oBbie HcciefioBaTe/IbCKHe AeHCTBUA (MeTo/bl HAYYHOr0 I03HAHUS
BelleCTB U SIBJIEHUM):

yMeHUsI TIPUMEHSITh MeTO/[bl HAyYHOT'O T03HAHUS BeIeCTB U SIBJIeHUN Ha
IMIMUPHUUYECKOM UM TeOpPeTHYeCKOM YPOBHSX B yueOHOUM TO3HAaBaTe/NbHOU H
TIPOEKTHO-UCC/IeI0BaTe/IbCKOM AesITe/TbHOCTH;



YMEHUSI UCII0/b30BaTh MOCTaB/AeHHbIE BOMPOCHI B KaueCTBe MHCTPYMEHTa
MO3HAaHWS U CAMOCTOSITe/TbHO CTaBUTh BOMPOCHI; aHAJW3UPOBATh (PaKTHI,
BLISIBNIATH W (DOpPMy/MpOBaTh Tipo0sieMy, oOrpefiensaTh 1jeib YW 3ajaud,
COOTBETCTBYIOL[€ peIIeHHI0 TIpo0/ieMbl; TIpejjiaraTh OIMHMCATENbHYI0 WU
OOBSICHUTE/IbHYIO TUIIOTe3Y U OCYIEeCTB/ISTh ee MTPOBepPKY; YMeHUsl TPOBO/IUTh
u3MepeHHsi HeOOXOJUMBIX TlapaMeTpPOB, BBIUMC/IEHUS, MO/Ie/IMPOBaHue,
Hab/roZleHrsl U 9KCTIepUMeHThI (peasibHble U MbICTIEHHBIE), CaMOCTOSITe/TbHO
TIPOTHO3UPOBaTh pe3y/bTaThbl, (OPMYJIUPOBaTh 0000IeHHS W BBIBOJBI TIO
pe3y/ibTaTaM TPOBEJEHHOI0 OMbITa, WCCAe[0BaHUsl, COCTaB/sITh OTYET O
Tpo/le/laHHOM pabore;

Pabora ¢ uadopmanmeii:

YMEHUSI OPUEHTUPOBATbCS B Ppa3/IMUHbIX HKCTOYHUKAX HWH(POpPMAaLUU
(HayuyHO-TIOMyJIipHasi JIUTepaTypa XWMUUECKOr0 COJlepKaHUsi, CIpaBOYHbIe
nocobusi, pecypcel VIHTepHeTa); aHa/lM3UPOBaTh UH(OPMALIMIO U KPUTHUYECKU
OlLIeHWBaTh €e [IOCTOBEPHOCTb U  HENpOTUBOPEUMBOCTh, OTOWpaTh W
WHTEpIIPeTUpOBaTh MH(MOPMALIMIO, 3HAUUMYIO [/ pellleHust yueOHOU 3a/jauu;
yMeHUs] TIPUMEHSATb pa3/iiyHble MeTOAbl M (OPMYJIMPOBaTh 3ampoChl MpU
rovcke u otbope uHboOpMalK, HeOOXOAUMON [/ BBINOJHEHUS yueOHbIX
3ajja4; MCI0/b30BaTh HMH(OPMALMOHHO KOMMYHHKATHBHbIE TEXHOJOTMU U
pa3/inyHble TOWCKOBbIE CHUCTEMbI; CaMOCTOSITe/TbHO BBIOMpATh OMTUMAIbHYIO
dbopmy ripescTaBieHust HGOpPMaLUK (CXeMbl, rpadyKu, JUarpaMMbl, TaOJIULbL,
PUCYHKU U Jpyrue (popMbl); YMeHHUsI UCI0/Ib30BaTh HAYUHbIN SI3bIK B KauecTBe
cpeAcTBa paboThl C XUMUUeCKOW MH(OpMalel; IPUMeHSTb MeXKIIpeIMeTHbIe
(busnueckrie u MaTeMaTHUeCKHE) 3HAKU M CUMBOJIbI, (hOpMYJibl, abOpeBHaTYphI,
HOMEHK/IaTypy, HCII0/Ib30BaTh W TIpeoOpa30BbIBaTh 3HAKOBO-CHMBOIMUECKHEe
CpeJiCTBa HarJIsiIHOCTH.

KOMMYHHKaTHBHbIe YHUB€pPCA/IbHbIE y‘-lEﬁHbIe AEﬁCTBHH:

1) ymeHus o61iieHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

TIPeJICTaB/ISATh TI0JyUeHHbIe Pe3y/IbTaThl TI03HABATE/ILHOU /IeATeIbHOCTH B
YCTHBIX U THUCbMEHHBIX TeKCTax; MyOJIMUHO BBICTYyMaTh C Tpe3eHTaluei
pe3y/IbTaTOB BBITIOJIHEHHSI XMMHUECKOTO SKCIiepuMeHTa (KCCie/[oBaTe/bCKON
nabopaTOpHOM WM TMPaKTHUYeCKOW paboThl, yueOHOTO MpOEeKTa); B XO7e
qvanora v (WIM) AWCKYCCHM 3a/laBaTh BOIPOCHI TI0 0OCYXZaemMoil Teme U
BbICKa3biBaTh W/ed, (HOPMY/IUpPOBaTh CBOU TIPE/JIO’KEHUS OTHOCHUTE/IbHO
BBITIOJIHEHUSI TIPe/I/IOKeHHOU 3a/jaui.



2) ymeHHSs1 yueOHOr0 COTPyAHUUECTBA (TPYNIOBasi KOMMYHHUKALIVS):

y4acTBOBAaTh B TPYIIOBBIX (hopMax pabOThHI: MJIAaHWUPOBATh OPTaHMU3AIHI0
COBMECTHOM pabOThI, OIpe/e/isiTb CBOIO POJIb, PACIpeAeNsaTh 3afaud MeXXIy
YJeHaMH TPYIIIbI;, BBITOMHSITE CBOIO YacTh pabOTHI, KOOPAWHUPOBATHL CBOM
JIeWCTBUSL C JNEUCTBUAMM JIDYTUX UIEHOB KOMaH/bl, OTNpeJessiTh KPUTEepPUHU TI0
OLIeHKe KaueCTBa BBIMOJHEHHOM pabOThI; pelllaTh BO3HMKAOIMe ITPO0IeMbl Ha
OCHOBe yueTa OOIMX WHTEPeCOB M COT/IaCOBaHMWS ITO3UWI[MH, y4acTBOBaTh B
o0CyKZieHnr, oOMeHe MHEHHUSIMH, «MO3TOBOM INTypMe» W ApPyrux (opmax
B3aUMO/IeHCTBUSI.

PerynsaTuBHBbIe YHUBepPCa/IbHbIE yYeOHbIe AeiiCTBHSA

OBniaZieHrie yHUBepCa/JbHBIMUA YUeOHBIMU DeryasSTUBHBIMU [1eHCTBUSIMU
BKJ/IFOYaeT pa3BUTHe CaMOOPraHU3aliy, CAMOKOHTPOJISI, CAMOKOPPEKL{Y, B TOM
yucse:

yMeHHUs1 peliaTh yueOHble U UCC/ejoBaTeIbCKUe 3alauk: CaMOCTOSITeTbHO
BbIOMpaTh Croco® pelleHWss yueOHOM 3ajjaud  (CpaBHUBAaTh HECKOJBKO
BapMaHTOB pelleHUs, BbIOMpaTb Haubosiee TMOAXOASALUMNA C  y4eTOM
CaMOCTOSITeJTbHO BbIJie/IeHHbIX KpWUTEepUeB), TJIAaHUPOBAaTh CBOK paboTy Tmipu
pellieHUH yuyeOHOM WM WCC/Ie[loBaTe/IbCKOM 3a/laud; Ha OCHOBE IOJyYeHHBIX
pe3yabTaToB (opmynvMpoBaTh 00001ieHMsT U BbIBOJbI, MPOTHO3UPOBATH
BO3MOJKHOE pasBUTHe IIPOLIeCCOB; aHAJIU3MPOBaTh pe3yJbTaTbl: COOTHOCHTH
CBOM [IeMCTBUSA C TUIAHUPYEMBIMU pe3ysibTaTaMU, OCYLeCTB/ISTh CAMOKOHTPOJIb
JlesITe/IbHOCTH; KOPPEeKTUPOBAaTh CBOIO JleATe/IbHOCTh Ha OCHOBe CamoOaHasiv3a 1
CaMOOLIeHKH.

INPE/IMETHBIE PE3YJIBTATDBI

[TpeameTHbIe pe3y/bTaThl OCBOEHUs TPOTPAMMBI 0 XMMWKA OCHOBHOTO
ob11iero oOpa3oBaHus Ha yrIyOJIeHHOM YPOBHE UMeIOT 00I1jee cofiepKaTelbHOe
AP0 C TIPeMETHLIMU pe3y/bTaTaMu 0a30BOr0 YpPOBHS, COTIaCOBAHBI MEXXKIY
co0oMl, UTO MO3BOJIIET pear30BbIBaTh YI/IyO/IeHHOe M3yueHHe KakK B paMKax
OTAe/NbHBIX KIacCOB, TaK W B paMKax peanu3alid WHAUBUAYa/TbHbBIX
oOpa3oBaTe/NbHBIX  TPaeKTOPWM, B TOM UWC/Ie  UCIOJb3Yysi  CeTeBoe
B3aMIMOJIEMCTBHe OpraHu3aluu. [lo 3aBepiieHWMM peaM3al[dd IMPOrPaMMBbI
yriay0/IeHHOTO YpOBHsSI OOyuaroIiyecsi CMOTYT JieTajibHee OCBOUTb Marepuar,



OBJIaZIeTb PACLIMPEeHHbIM KPYTrOM TOHSTUN M MeTO/I0B, pelllaTh 3a7aud Oosee
BBICOKOT'O YPOBHSI CJIO)KHOCTH.

[TpemqMeTHBIe  pe3ynbTaThl  BK/IKOYAKOT: OCBOEHWE  OOyuarol[UMHCS
HAayYHBIX 3HAHUN, YMEHMM M CII0COO0B JefCTBUM, CreluduuecKux s
npeMeTHOM 00macTi «XWUMHSI»; OCHOBbI HAYYHOTO MBIIUIEHUS; BU/IbI
JleATeJIbHOCTU [0 TOJIyYEHHWIO HOBOIO 3HaHWS, €ero WHTeprpeTaluy,
npeoOpa3oBaHMI0 W TIPUMEHEHWI0 B pa3/MUHbIX YueOHbIX M peabHBIX
JKU3HEHHBIX YC/IOBUSIX; 00eCreunBar0T BO3MOKHOCTD YCITEITHOTO 00yUueHUs Ha
c/iefiyroiieM ypoBHe 0Opa3oBaHusl.

K koHily o0OyuenHusi € 8 kaacce y oOyuaromierocsi OyayT chopMHUpPOBaHBI
C/IeIyIoIye TIpeJIMEeTHbIe pe3y/bTaThl M3Y4YeHUsT XMMUM Ha Yr1yO/eHHBIM
YPOBHE:

PacKpbIBaTh CMBIC/I OCHOBHBIX XMMHUECKUX TOHSATUM: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3/1eEMEeHT, MeTasl/l, HeMeTas/ul, a/UIOTPOIMMs, MPOCTOe BeIeCcTBO,
CJIOXKHOe BeLLeCTBO, CMeCh (OZHOpPOJHAas W HEOJHOPOJHas), Ba/le€HTHOCTb,
OTHOCHUTe/IbHAsl aTOMHasi U MOJIeKYJ/ISIpHasi Macca, KOJIMueCTBO BelleCTBa, MOJIb,
MOJIIpHasi Macca, MaccoBas J0Jii XWMHUeCKOro 37eMeHTa B COeJWHEHUH,
MOJISIDHBI  00BbEM, OTHOCUTe/bHAsi IJIOTHOCTh Ta30B, OKCHA, KHC/OTa,
OCHOBaHWe, COJIb, aM(POTEPHBIN OKCHJ, aM(POTepHbI TUIPOKCUJ, XUMUYeCKast
peakuys, KjlacCU(PUKalWs peakLUi: peakluu COeJVHEHUs, peakLuu
pa3fioKeHWs,  peaklMd  3aMellleHus, peakiuu  oOMeHa, 9K30- U
SHIOTePMUYECKHe peakl[uu; TervioBolM S(QdeKT peakuyu; $OpO aToMa,
3JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOWTa/b, PaJuyC aroma, XUMUUecKas
CBs3b, MOJIAPHAsT U HEMOJIIpHas KOBaJleHTHasi CBSi3b, WOHHAas CBSi3b, HOH,
KaTUOH, aHWOH, pacTBOpP, MaccoBasg [Jo/isi  BeljecTtBa  (MpOL|€HTHas
KOHILIEHTpal1sl) B pacTBOpe, MOJISIpHasi KOHLIEHTPALUsI BellleCTBa B PaCcTBOPE;
3JIEKTPOOTPHULIATE/IbHOCT, CTereHb OKHCJIeHHS], OKHCJIUTE/N u
BOCCTaHOBUTEJIH, OKHC/IeHWe M BOCCTaHOBJIEHME, OKHUC/IUTEJ/IbHO-
BOCCTaHOBUTE/IbHbIE PeaKLiu, MeTO/] 3JIeKTPOHHOTO banaHca;

W/UTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMWUECKUX TMOHATAW W
TIPUMEHSITh 3TH MOHATUS NP OMMCAaHWU BeLeCTB U UX MpeBpallieHul;

WCIO/b30BaTh XWMHUUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHusi (opMys
BeIeCTB U YPaBHEHUH XMUMUUYECKUX peaKIui;

OTpe/ie/IiTh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeAVMHEHUSIX,
CTeleHb OKWC/IEHUs 37IeMeHTOB B OMHApPHBIX COeJUHEHMSX, TIPUHAJJIeKHOCTD



Bell[eCTB K OIpe/leJIeHHOMY KJ/IacCy COeJWHeHHWW TI0 (opMysiaM, BHU[IbI
XUMHUUeCKOM CBsI3U (KOBa/IeHTHOW Y MOHHOM) B HeOPraHWUYeCKUX COeJMHEeHUSIX;

PacKpbIBaTh CMBIC/ 3aKOHOB COXPaHEHWS] MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuoguueckoro 3akoHa /. V1. MeHgeneeBa, aTOMHO-MOJIEKY/IIPHOU
TeopuM, 3akKoHa ABOrajpo W ero CJaefCTBUM, TpPeACTaBJ€HUA O Hay4YHbIX
MeTOZaxX TMO3HaHWS, B TOM UKCJIe SKCIIePUMEHTA/NbHBIX U TeOpeTUYeCKUX
MeTO/aX UCC/IeJOBaHUS BEIlleCTB U U3YUeHUs] XUMUYECKUX PeaKLui;

JIeMOHCTPUPOBaTh TOHMMaHWe TepUOANYECKOM 3aBUCMMOCTH CBOMCTB
XMMUUECKHUX 3JIEMEHTOB OT UX Mojo>keHus1 B [leproiuueckont cucreme:

ONMUCHIBaTb W XapakTepu3oBaTh TabymuuHyto dopmy Ilepuoguueckoit
CUCTeMbl XUMHUECKUX 3J7IEMEHTOB: pa3/iiuaTh TOHSITUS «IJIaBHas TOATPYIIa
(A-rpynma)» u «mobouHass noarpymnmna (b-rpymma)», «Manble TepUoOAbl» U
«DoJIbIIINe TIEPUOBI»;

COOTHOCUThL 0003HaueHHs1, KOTOpbie UMetoTCs B Tabsuile «[leproguueckas
cucTemMa XUMUUYeCKux 3sieMeHToB [I. WM. MeHgeneeBa», C UWCIOBBIMU
XapaKTepUCTUKaMU CTPOEHUSI aTOMOB XWUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsif
sapa, obIriee YMCIIO 3/IEKTPOHOB M pacTipe/ie/ieHre X T10 3/IeKTPOHHBIM CJI0SIM);

OOBSICHITh CBS3b TIOJIOKEHHUs 3/ieMeHTa B I[leprHognueckoll cUCTeMe C
pacripefie/ieHUeM 3J/IeKTPOHOB MO SHEPreTUYeCKUM YDPOBHSIM, MOJYPOBHSIM U
opOUTasIsIM aTOMOB TePBbIX UeThIPEX TepHO/IOB,;

K/1acCU(ULIMPOBAaTh XMMUUECKHe 3/IeMeHThbl, HeopraHhuuecKue BelllecTBa,
XUMHUeCcKre peakiyu (10 UMC/y U COCTaBy YUaCTBYIOI[MX B PeaklUM BellleCTB,
T0 TerioBoMy 3(PQeKTy);

XapaKTepyu30BaThb (OMUChIBaTh) (PuU3Mueckue U XUMHUUYECKHe CBOWMCTBA
MPOCTBIX W CJIOKHBIX BeIeCTB: KHCJIOPOZQ, BOJOPO/A, BOJBI, 00IHe
XMMHWYECKHe CBOMCTBA OKCH/IOB, KHWCJIOT, OCHOBAHHWU U COJIeM, T€HEeTUUECKYIO
CBSA3b MEXAY HHUMH, TOATBepXKJas IMpUMepaMu MOJEKY/ISPHbIX YpaBHEHUH
COOTBETCTBYIOLINX XMMUUECKUX PeakLii;

OMUCBIBaTh POJIb KUCJIOPOJa, BOAOPOJA U BOJbI B MPUPOAHBIX TpOLieccax,
B OJKMBbIX OpraHu3Max, HWX T[pHMEHeHHWe B pa3/IMuHbIX OTPACISX
MPOMBIIIJIEHHOCTU, BO3MOXKHOE UCII0/Ib30BaHUE B COBPEMEHHBIX TeXHOJIOTUSIX;

OOBSICHITh U TIPOTHO3UPOBATh CBOMCTBA BEII|ECTB B 3aBUCHUMOCTH OT WX
COCTaBa U CTPOEHMsI, BO3MOXXHOCTU TIPOTEKAHUs] XMMHUUeCKUX TIpeBpalljeHul B
pa3/IMuHbIX YCIOBUSX;

BBIUMC/ISAITb OTHOCUTE/IbHYIO MOJIEKY/ISIPHYH0O M MOJISIPHYKO  MacChl
BellleCTB, MOJISIPHY0 MacCy CMeCH, MOJIBHYHO [JOJIF0 XMMUUECKOrO 3/IeMeHTa B



CoeJUHEHUW, MacCCOBYIO [OJIF0 XUMHUECKOro 3jieMeHTa 1o ¢dopMysie
coeZlUHEeHUs], HAaXOJUTh TPOCTeiy0 ¢hopMyJy BelllecTBa MO MacCCOBLIM WU
MOJILHBIM [IOJIIM 3/7IeMEHTOB, MAaCCOBYIO /OO0 BelllecTBa B pacTBOpe,
MOJISIDHYIO KOHI[EHTpALlMI0 Bell[eCTBa B pacTBOpPe, TPOBOJAWUTH PaCyeThl TIO
yPaBHEHHUSIM XUMUUECKOU peaKLvy;

MIPUMEHSATb OCHOBHbIE Orepaliii MbICUTETbHOU [1eATeIbHOCTH — aHaIu3
U CHHTe3, CpaBHeHHWe, 0000IleHHe, cHUCTeMaTU3aluo, KIacCU(PUKAIHIO,
BbISIBJIEHUE TTPUUMHHO-CJIeICTBEHHBIX CBSI3€i — /i1 N3y4YeHUs CBOMCTB BelleCcTB
M XUMHUYECKMX peaklui, eCcTeCTBeHHO-HayuyHble MeTOJAbl T[I03HAaHUSI —
HabmozieHWe, u3MepeHHe, MoO/leJIMPOBaHue, SKCIepUMeHT (peasbHbIM U
MBIC/IEHHBIN) — /1J151 0CBOEHUs1 yueOHOT0 Co/lepyKaHus;

pPacKpbIBaTh CYIIHOCTh TIPOLIECCOB OKHC/IEHHMST W BOCCTaHOBJIEHUS,
COCTaB/ISITh yPaBHeHHWsI TIPOCTBIX OKUCIUTETbHO-BOCCTAHOBUTEBHBIX PeaKIvii
(MeTo0M 3/1eKTPOHHOTO OasaHca);

yCTaHaB/IMBaTh CBSI3M MEXKAY peasibHO HaOII0ZaeMbIMU XUMUYECKUMU
SBJIEHUSIMH W TIPOIjeCCaMy, TMPOUCXOAAIMMH B MaKpo- W MHUKDPOMUPE,
0OBSCHATH TIPUYMHBI MHOT000pa3us BeleCTB, COOTHOCUTh XUMUUeCKHe 3HaHUs
CO 3HAHUSIMU APYTUX yueOHBIX MPeMeTOB;

cobmogath mpaBuia Oe3omacHo paboTel B jabopaTtopud  IpH
WCTIONb30BAaHUU XMMUYECKOM TMOCyJbl U 00OpyJOBaHHUS, a TakXke TpaBuia
oOpaillleHrsi C Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMU BBITIOJTHEHUS
nabopaTOpPHBIX OMBITOB U MPAaKTUUeCKHUX pPaboT IO TMOJyueHut0 U coOMPaHUIO
ra3oo0pa3HbIxX Bell[eCTB (BOJOpO/ia ¥ KUCI0PO/ia), IPUTOTOBIEHUIO PACTBOPOB C
onpeieseHHOW MacCOBOM [0l  pAacTBOPEHHOrO  BellleCTBa, PeLIeHUO
9KCIepPUMEHTabHBIX 3a7iau 10 TeMe «OCHOBHBIE K/IAaCChl HEOPraHMUeCKUX
CcoeIMHEeHUI»;

JEMOHCTPUPOBATh BJlafieHWe OCHOBAMM XUMUUYECKOM TPaMOTHOCTH,
BK/IIOUAIOIIIel  yMeHHs  0Oe30macHOro  oOpallleHHss C  BellleCTBaMH,
WCII0JIb3yeMbIMU B NTOBCeHEBHOM YKM3HH, a TAK)Ke 3HaHUe MpaBu/I MOBeZIeHs B
1esisix cOepeXxeHus 3J0POBbsl M OKpYyKatolllel cpe/ibl.

K koHily o0yueHusi € 9 Kaacce y oOyuaroiierocsi OyayT chopMHUpOBaHbI
C/leAyiolye TpeaMeTHbIe pe3y/bTaTbl W3yUeHUs XUMUU Ha yr/yOjeHHBIM
YPOBHE:

PacKpbIBaTh CMBICJI OCHOBHBIX XHUMHUUECKHUX TIOHATUM: XHUMHAUYECKUN
3JIEMEHT, aTOM, MoOJieKy/a, WOH, KaTWOH, aHWOH, 3JIEKTPOOTPULIATeThbHOCTH,



CTerleHb OKWC/IeHUs, XUMUUecKasi peakLiys, TeryIoBou 3(¢deKT peakiuu, MOJIb,
MOJISIpHBIN 00BEM, pacTBOP;

3/1eKTPO/IUTBI,  HE3JIEeKTPOJUThI,  JIeKTPOIUTUYeCKasi  AUCCOLMALIs,
peakilud HMOHHOTO OOMeHa, THApPOIMW3 COJield, oOpaTvMble W HeoOpaTHMbIe
peakliy,  OKHC/UTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakiuM,  OKUC/IUTe/b,
BOCCTaHOBUTE/b, OKWC/I€HHWe U BOCCTAaHOBJIEHUWe, 3JIEKTPOJIU3, aJlJIOTPOIUS,
aM(boTepHOCTb, XMMUUeCKasi CBsi3b (KOBaJleHTHasi, MOHHasi, MeTas/uihueckas),
MeXXMOJIEKYJISIDHbIe B3auMO/IeMCTBUSL (BOJIOPO/iHasi CBsi3b, CU/IbI BaH-zep-
Baanbca),  KOMIUIeKCHbIe  COeJUHEHHUs,  KPUCTA//TMUeCKrue  pelieTKd
(mpuMUTHUBHasE  KyOudeckas, 00BEMHO-1IeHTpUpPOBaHHasl  KyOuueckas,
rpaHelleHTpHpOBaHHasi KyOuueckasi, TeKcaroHajibHas TIOTHOYITaKOBaHHas),
KOpPpO3Usi METa/lJIOB, CIUIaBbl; CKOPOCTb XWMHWUECKOW peakLUH, KaTa/us,
XUMUYECKOe PaBHOBECHE, 37IeMeHTbl XUMHUUYECKOM TepMOJWHAMUKY KaK OJHOU
W3 TeopeTuueCKux ocHOB xumuu; [1/1K;

W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUUECKUX TOHATUW W
TIPUMEHSITh 3TH MIOHSTUS MIPY OMMCAaHWU BeLeCTB U UX MpeBpallleHul;

WCIO/b30BaTh XUMHUUYECKYI0 CUMBOJIUKY [JIi COCTaBjeHusi (Qopmys
BellleCTB M YPaBHEHUM XMMUUECKUX PeakLvi;

oripe/ie/iSiTh BaJleHTHOCTb U CTeleHb OKUC/IEHUSI XUMUUeCKUX 3/IeMeHTOB B
COe/JUHEHUSX  Pa3/IMYHOrO0  COCTaBa, TIPUHA/JIE)KHOCTh  BeIeCTB K
orpe/ie/IeHHOMY KJlacCy COeIMHeHWM 1o ¢opMysaMm, BU/bl XUMUUECKOW CBSI3U
(KOBaJIeHTHOW, WOHHOW, MeTa/UIMuecKOl) B HEOpraHUueCKUX COeJUHEHUSIX,
3apsiJ, MOHA M0 XUMHUUeCcKou dhopmyJie, XapakTep Cpe/ibl B BOJHBIX pacTBOpax
HeOpraHWYeCcKUX COeJUHEHWH, THIl KPUCTA/VIMYECKOM pelleTKH KOHKPETHOIO
Bell[eCTBa;

packpeiBath cMmbici [lepuoauyeckoro 3akoHa [I. M. MengeneeBa u
JIeMOHCTPUPOBATh €ro MoHUMaHue:

OTNMHMCBhIBaTh W XapaKTepu3oBaTh TabinuHyto (opmy Ileproanueckoit
CUCTEMbl XUMHUUYECKHUX 3JIEMEHTOB: pa3/inyaTh MOHATUS «A-Tpymnma» U «b-
rpymma», «MaJjbie TIepUOAb» U «O0JbIITHe TIepHUO/IbI»;

OOBSICHITh CBSA3b TIOJIOKEHHS 3/ieMeHTa B IleprHognueckoll cUCTeMe C
pacrpejie/ieHUeM 3/IeKTPOHOB TI0 IHEpPreTUYeCcKWM YpPOBHSIM, MOJYPOBHSM U
opOUTaIIM aTOMOB MEePBbIX UeThIPEX epHO/IOB,;

BbI/IE/ISITH OOIIMe 3aKOHOMEPHOCTH B M3MeHeHUH CBONCTB 3/IEMEHTOB U UX
coeHeHUM  (KUCJIOTHO-OCHOBHBIX M  OKHMC/IUTE/TbHO-BOCCTAHOBUTE/ILHBIX



CBOMCTB OKCHJOB Y THAPOKCHJIOB) B Tpe/iesiaXx MajbIX MepUOoJ0B U TaBHBIX
MOATPYMI C y4eTOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTb CMBIC/I TEOPUU 3/€KTPOJUTUYECKOM AUCCOLMALIMM, 3aKOHA
['ecca ¥ ero c/jeaCcTBUM, 3aKOHAa [IEMCTBYKOIIMX MacC, 3aKOHOMEPHOCTeu
V3MeHeHUs] CKOPOCTM XHWMUUeCKOW peakluM, HarpaB/ieHus CMelleHust
XUMUYECKOTO PABHOBECHS B 3aBUCMMOCTHU OT Pa3/IMUHbIX (PAKTOPOB;

K/1acCUPULMPOBaTh XUMUUECKHe 3/IeMeHThbl, HeOpraHuyeckue BelllecTBa,
XUMUUeCcKre peakiuu (10 YUCIY U COCTaBY YUYaCTBYIOIIUX B peaKluU BeIllecTB,
Mo TerjioBoMy >5(Q¢eKTy, M0 arperaTHOMy COCTOSHUKO peareHTOB, IIO
M3MEHEHHIO CTelleHell OKUC/IeHUs] XUMHUYeCKUX 371eMeHTOB, 10 006paTUMOCTH,
T0 Y4YaCTHIO KaTairu3aTopa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIMe XUMUYECKHe CBOMCTBA BelleCTB
pa3MUHbIX KJaCCOB HEOpPraHWYecKWX COeJVMHEHWM, TIOATBepXKAasi 3TO
OMuCaHWe  TpUMepaMd  MOJIEKY/SIDHBIX M WOHHBIX  ypaBHEHHUU
COOTBETCTBYIOILLIUX XUMUUECKUX PeaKLii;

COCTaBJIATb YpaBHEHHUs: SJIEKTPOJIUTUUECKOW [JUCCOLMALIUM  KUCJIOT,
1[e/loued M COJieM; TOJIHble W COKpAllleHHble ypaBHEHWS DeakLUii HWOHHOIO
oOMeHa; peaklvii, TMOATBEP)KJAIOIIMX CyI[eCTBOBaHHWE TeHeTUYeCKOW CBSI3U
MeX/ly BellleCTBaMU pa3/InYHbIX K/1aCCOB;

pacKpbIBaTh CYIJHOCTb TMPOLIECCOB THAPO/M3a COJIeH IOCPeACTBOM
COCTaB/IeHUsI KpaTKUX MOHHBIX W MOJIEKY/ISIPHBIX ypaBHEHUN peakIUi,
CYILIHOCTb  OKUCJIUTE/IbHO-BOCCTAHOBUTEJbHBIX  peakluil  MOCpe/CTBOM
COCTaB/IeHUsI 37IeKTPOHHOTO OasiaHca 3TUX peakKLUii;

rpe/icKa3blBaTh XapaKTep Cpe/ibl B BOJHBIX PaCTBOpPAax COJIeH;

XapakTepu30BaTh (OMMChIBaTh) (PU3NUECKHE M XUMHUYeCKue CBOMCTBA
MPOCTHIX BeIlecTB (KUC/IOPOJ, O30H, rpaduT, anMa3s, KpeMHMH, Oop, a3oT,
docdop, cepa, Xn0p, HaTpUi, Ka/lui, MarHui, Kajbliui, aJllOMUHUN, >Kejie30,
Me/ib, LIUHK, cepebpo) v 0b6pa30BaHHBIX UMM CJIOKHBIX BeI[eCTB, B TOM UHCIIe
VX BOJHBIX pacTBOPOB (aMMMaK, XJIOPOBOJOPOJZ, CEPOBOJOPOJ, OKCHAbI
yrnepoga (II, 1V), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (111, V),
ceppl (IV, VI), cepnHucras, cepHasi, a3oTHasi, (GocdopHas, YrojabHas,
KpeMHHeBass KHUCJIOTbl, OKCHUAbI U TUAPOKCHUAbI MeTa/ioB [A-IIA-rpymnm,
amromunust, meau (I1), uuHka, xxenesa (11 u I11));

TMOSICHSITh COCTaB, OT/e/ibHble CIOCOOBI MOyYeHUs] U CBOMCTBA CI0XKHBIX
BelleCTB (KMC/IOPO/COAep Kallie KUCIO0ThI XI0pa, a30TUCTasi, OopHasi, yKCyCHast



KHUCJIOTBI ¥ UX CoJd, rasoreHu bl kpemausi (IV) u docdopa (III u V), okcug u
rugpokcuz xpoma (I11), mepmaHraHar Kasnus;

OTMHMCBHIBaTh pOJIb Ba)KHEMIIMX W3yuaeMbIX BeIeCTB B TPUPOAHbBIX
mpoijeccax, B/IWsHAE HA >KWBbIe OPraHW3Mbl, TIPUMEHeHHWe B pa3/IMUHBIX
OTpacisix SKOHOMUKH, HCIO/b30BaHWEe [Is1  CO3[aHusl  COBPEMEHHBIX
MaTeprasioB U TeXHOJIOTHN;

MPOBO/IUTh  peaklUW, T[IOATBep)KJarolle  KaueCTBEHHBbIM  COCTaB
pa3MUHbIX BelleCTB, pacrio3HaBaTh OTBITHBIM MyTeM COZieprKalliiecs: B BO/IHbIX
pacTBopax MOHBI: XJIOpUA-, OpoMuj-, Hoaua-, cynbdar-, hocdat-, KapboHat-,
CWIUKaT-, CynbGUT-, Cyab®OUI-, HUTPAT- U HUTPUT-UOHBI, THUJPOKCH/-HOHbI,
KaTUOHbI aMMOHMSI, MarHusi, Kaabl[usi, aTFOMUHUSA, Keme3a (2+) u xene3a (3+),
Meau (2+), LIMHKa;

0O0BSICHSITH ¥ TIPOTHO3UPOBAaTh CBOMCTBA Ba)KHEUIIIMX U3yUaeMbIX BeI[eCTB
B 3aBHCHMMOCTA OT UX COCTaBa U CTPOEHHUs, TpPUMeHeHWe BeIlecTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOYKHOCTb TIPOTE€KAHUS XUMHUECKUX
TIpeBpall[eHU B pa3/MUHbIX YCIOBUSX HAa OCHOBE PAaCCMOTPEHHBIX 37IeMEHTOB
XUMHUYECKON KUHEeTUKU U TePMOJUHAMUKY;

BBIUMC/IATH OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0O W MOJIIPHYHO ~ MaccChl
Bell[eCTB, MAaCCOBYIO JI0JIF0 XMMHYECKOT0 3j/ieMeHTa o (GopMyJie CoelrHEeHUs,
MacCOBYIO [IOJIF0 BellleCTBa B pacTBOpe, MOJIBHYIO [IOJIF0 XUMHUYeCKOro
j/7leMeHTa B COeJWHEHWH, MOJIIPHYH0 KOHI[eHTpAl[ui0 BelljeCTBa B pacCTBODe,
Haxo/IUThb TMpOCTeuIy0 ¢GOopMyay BellecTBa IO MaCCOBbIM WA MOJIbHBIM
JTOJISIM 3JIEMEHTOB, TIPOBO/IUTh PACUeThI 10 YpaBHEHUSIM XUMHUECKUX peaKIvi
C yueTOM HeJJoCTaTKa OJJHOT'O U3 peareHTOB, MPaKTUUeCKOro BbIX0/ja MPOAYKTa,
3HaueHUs TeryioBoro 3¢ deKra peakiyu, OrpeiesisATh COCTaB CMecei;

cobmogaTh TpaBWIa  Oe3omacHOM  paboTtel B yabopatopum  Mpu
WCTI0/Tb30BaHUN XMUMHUUECKOW TIoCyibl W 000py/AoBaHHMs, a TakKe TIpaBU/Ia
oOpailjeHus1 C BeIlecTBaMU B COOTBETCTBUU C WHCTPYKLUSMU BBITIOTHEHUS
nmabopaTOpPHBIX OMBITOB U MPAKTUUECKHUX PaboT 10 TO/yueHHt0 U COOMPaHUIO
ra3oo0pa3HbIX Bell[eCTB (aMMHaka U YIVIEKHC/IOTO Ta3a) U PelIeHUI0
9KCIIepUMeHTaNbHBIX 33/lauy 10 TeMaM Kypca, TIpe/iCTaB/sATh pe3y/bTaThbl
JKCTiepyMeHTa B (opMe BBIBOJIOB, J0Ka3aTe/bCTB, TPAaGUKOB, TaOMUI] U
BBISIBJIATH SMITMPHUUECKHe 3aKOHOMEPHOCTH;

TIPUMEHSITh OCHOBHBIE OTlepaljii MbIC/IUTE/IbHOMN /leaTe/TbHOCTH (aHamu3 U
CUHTe3, CcpaBHeHMe, 0000llleHHe, CHCTeMaTH3all[i0, BBISIBJIEHHE TMPUUYMHHO-
C/Ie[ICTBEHHBIX CBsi3eil) TPU HW3y4eHUW CBOWCTB BeILeCTB U XHWMHUYECKUX



peakiuii, Bfa/leTh eCTeCTBeHHO-HAayUHbIMU MeTO/laMU T103HaHus (HabsiroeHue,
r3MepeHre, MOJieTMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN );

MPUMEHSATL TIpaBWIa  0Oe30macHOro  oOpallleHHss C  BelllecTBaMH,
WCIO/b3yeMbIMU B TIOBCEHEBHOM >KW3HM, I[IpaBW/a T[OBeJeHUs B 1Le/sx
cbepe>keHHs1 3/10POBbsi U OKpY’Kaloll[ell TIPUPOJHOM Cpefibl, TIOHHMAaTh Bpe[
(ormacHOCTh) BO3JEUCTBHS Ha JKMBbIe OpPraHW3Mbl OMNpeeeHHbIX BeIeCTB,
MOSICHITh Ha TpUMepax CIocoObl YMeHbBIIeHWs W TpeAOTBpAIlleHusT HX
BpeHOr0 BO3/IeHCTBUS, 3HaUeHHe >XUPOB, OeKOB, YIeBOJOB /Jisi OpraHM3Ma
YyeJI0BeKa;

WCII0/Ib30BaTh MOyUeHHbIe TIpe/iCcTaB/ieHrs 0 cepax npodecCcuoHaTbHOU
JlesITeJIbHOCTH, CBSI3aHHBIX C HAyKOM U COBPEMEHHBIMU TEeXHOJIOTMSIMU, Kak
OCHOBY /[iIsi TMpodeCcCUOHANbHON OpHEeHTAllU W [Jisi OCO3HAaHHOTO BbIOOpa
XUMHUU Kak TPO(UIBLHOTO TIpeiMeTa TpH TMPOoJo/DKeHUU o0yueHHsi Ha ypOBHe
cpenHero o01Iero oOpa3oBaHus;

y4aCTBOBATh BO BHEYPOUHOU TPOEKTHO-MCCJIe/IoBaTe/TbCKOM
JesITeTbHOCTU  XUMUUYECKOM UM XUMHUKO-3KOJIOTMUeCKOW HarpaBeHHOCTH,
proOpecTH OMBIT TIPOBeJieHWs] y4eOHBIX MCC/AeOBaHHWN B YCIOBUAX
oOpa3oBaTe/bHBIX  OpraHMW3al[dii, a Takke oOpraHu3aiuii  (I]eHTpPOB)
JIOTIOJTHUTETBHOTO 00pa30BaHust JleTel.



TEMATHUYECKOE IVIAHUPOBAHUE

8 KJ/TIACC
No KonnuecTBo yacos
JJIEKTPOHHBIe
HaumeHoBaHue pa3/e/ioB (udpoBbie)
n KoHTpoabH IIpakTH4eck
U TeM NPOrpamMMsl Bcero oOpa3oBaTe/IbHBIE
/ ble padoThI ue padoThI
pecypchbl
n
Paspen 1. IlepBoHayanibHbIe XUMHAYECKHE IIOHATHA
Xumusi — BaykHasi 06/1acThb
1. eCTeCTBO3HaHUA U 10 )
1 TpaKTUYeCKon
JesiTeJIbHOCTU YesloBeKa
1. BerjectBa 1 xummnueckue )8 1
2 peakLuu
Wtoro no pa3peny 38

Pa3zgen 2. BaxkHeliue npejCTaBUTe/IM HeOPraHMUeCKUX BellecTB

00 OCHOBaHUAX

2. Bospgyx. [TonsTue o rasax. 19 1 1
1 Kucnopog. Okcuzipl

2. Bopgopog. ITonstue o 3 1
2 KHCJIOTaX U COJIIX

2. Bopga. P Nl

X oza. Pacteopel. [TonsiTHe 18 1 1




OCHOBHBIe K/1aCChl
HeopraHuyecKux 16 1 1
coeZIMHEeHUM

Wtoro no paspeny 61

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cucreMa XuMmuueckux 3nemenTos /1. U.
MenjeneeBa. CTpoenue aToMoB. XuMu4veckasi CBfisb. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[uM

[Teproanueckuii 3aK0H 1
[Tepuogrueckas cucrema
XUMHUUECKUX 371eMeHTOB []. 18
N. Menpeneera. Ctpoenue
aTtoma

Xumnueckast CBS3b.

OkucuTensHO- 16 1
BOCCTaHOBUTE/IbHbIE
peakiumn
Ntoro no pa3peny 34
Pe3epBHoe Bpems 3
OBIIEE KOJTMYECTBO 136 c 5
YACOB I10 ITPOT'PAMME




9 K/IACC

VIIA-rpymrsl. ['amoreHst

Ne KosnuecTBo uacoB
JJIEKTPOHHBIe
HaumeHoBaHue pa3/je/ioB (qudpoBbie)
n KoHTpoabH IIpakTH4eck
U TeM NpPOorpaMmabl Bcero o0Opa3oBaTe/bHbIE
/ ble padoThI ue padoThI
pecypchl
n
Pa3pesn 1. BemjecTBo 1 XMMHU4YecKas peakius
1. [ToBTOpEHMe U yriybieHre 3
3HaHMM O BellleCTBe
1 OCHOBHbIe 3aKOHOMEPHOCTH
2' MPOTeKaHUsl XUMHUUECKUX 14 1 1
peakiui
1 OJIEKTPOJIUTUYeCKast
3' ayccoLranuys. XMuMAYeCcKue 14 1 2
peakLy B pacTBOpax
WNtoro no pa3peny 36
Pazgen 2. Hemeranibl U UX COeAMHEHUA
9 OO6111ast XapakTepuCTHUKa
1' XUMHUYECKUX 37IeMEHTOB 8 1




OO611ast xapakTepucTHUKa
XUMHUUECKUX 3/IEMEHTOB
VIA-rpymnmebl. Cepa u eé
CcoeJMHeHUsI

10

OO0111ast XapaKTepUCTUKA
XUMHUECKUX 37IEMEHTOB
VA-rpynnsl. A3ort, ¢pocdop
U UX COeJUHEHUST

12

OO0111ast XapaKTepUCTUKA
XUMHUUECKUX 3/IEMEHTOB
IVA-rpynmel. Yriepop u
KPeMHUM, UX COeJJUHEHMUS.
bop

13

Nroro no pa3peny

43

Paspgen 3. MeTta/niibl 4 X COeJUHEHUS

OG611jHie CBOMCTBA MeTa//IOB

10

N W~ w

Bakueiiime MeTaibl U UX
COeJUHEeHHSI

22

Wtoro no paspeny

32

Pa3pen 4. Xumus 1 oKpyxawouias cpeja




Berrjecta 1 MaTepuanel B
JKU3HU yesioBeKa. OCHOBBI

5
9KOJIOTUYEeCKOH
rPaMOTHOCTH
Nroro no pa3peny 5
Pa3paen 5. O0001eHre 3HAHUH
[ToBTOpeHMe 1 06001IeHIEe
3HaHWM OCHOBHBIX pa3iesioB 10
KypcoB 8—9 KnaccoB
Ntoro no pa3peny 10
Pe3epBHoe Bpems 10
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

8 KVIACC
Ne KosmuecTBo uacoB
1 JJ/IeKTPOHHBIe
ara
n Koutposn ITIpakTHue nudpoBbIe
Tema ypoka Bce P P usyue bp
/ bHbBIE CKMe obOpa3oBaresb
ro HUSA
n padoThI padoThbI HbI€e pecypChbl
1 [Ipegmer xvmuu. Ponb xumuu B 1
>KU3HU YejIoBeKa
[ToHsATHE 00 MCTOPUM BO3HUKHOBEHUS
2 Y pa3BUTHS XUMUU. XUMUS B CUCTEME 1
HayK
3 Tena u BeljecTBa. PU3NUECKUE U 1
XMMHYEeCKHUe CBOKCTBA BeILeCTB
4 dusnueckre 1 XUMHUYECKHUE SIBJIEHUSA 1
[ToHsTHE O TEOpETUUECKHX METOJax
c MO3HaHUS B €CTEeCTBEHHBIX HayKax. 1
VcTOYHUKY XUMHUYeCKOU
vHbopMaLu




[TpefcTaB/ieHHst O HAYYHOM TO3HAHUH
Ha SMIHUPUYECKOM YPOBHE:
HabJTro/ieHye, U3MepeHue,
9KCIePUMEHT, MO/Ie/TUPOBAHUE.

6
[ToHsATHE O MeTO/1aX PabOThI C
XUMHUYECKUMH BeleCTBaMH.
O6opymoBaHME IKOTbHOM
XUMHUUeCKoH labopaTopunt
[TpakTrueckas pabota Ne 1 o Teme

7 "ITpaBusa paboThI B 1abopaTopuu U
TipuéMbI obpartieHus € 1abopaToOpHBbIM
obopyaoBaHueM"

8 | UwucTble BelllecTBa U CMeCcU

9 | CrocoObI pa3zeneHust cMecei

1 [MTpakTrueckas pabota Ne 2 o Teme

"Pa3geneHue cmeceit (Ha mpumepe
OUMCTKY MIOBapeHHOU COJn)"

ATOMBI U MOJIEKYJIbI

XuUMHueckue 3/1eMeHThI

W R[N RR= e

[TpocThie ¥ C/I0)KHBIE BelllecTBa




BeliiecTBa MONIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOeHUs

1 Xumuueckasi hopmyJia. BareHTHOCTh

5 aTOMOB XMMUUECKUX 3/IEMEHTOB

1

6 3aKOH IOCTOSIHCTBA COCTaBa BellleCTB

1 OrnpefesieHrie BaIeHTHOCTA aTOMOB
1o opmysiam 6MHAPHBIX COeMHEHUH

1 OTHOCHTe/IbHasi aTOMHas Macca.
OTHOCHTe/IbHasE MOJIEKYJISIpHAsi Macca
BbruniciieHusi OTHOCUTeTbHOU

1 MOJIEKY/ISIPHOM MacChl BelLleCTB,
MOJISIPHOW MaccChl, MacChl BelllecTB U
KOJIMYeCTBa BelecTBa

2 MaccoBasi 107151 XAMHUY€eCKOT0

0 3/1IeMeHTa B COeJUHEHNH
Beiuncnenust MaccoBou 10mm

1 XUMUUECKOro 3jieMeHTa 1o ¢hopMmyiie

coeIUHeHUsI




HaxoxxzpeHue npocreiiiied (popMyJibl

2

9 Bell[eCTBa 10 MaCCOBBIM /I0/ISIM
3/71eMEHTOB

9 Boiuncnenus npocretitieii GopMmy/ib

3 Bell[eCTBa 10 MaCCOBBIM WU
MOJIbHBIM [J0JISIM 3JIEMEHTOB

2

4 KomuecTBo BewjectBa. Mosnb

9 B3anMocBs3b KOonMyecTBa, MacChl U

. yKC/la CTPYKTYPHBIX €/ITMHUL]
Bell|eCTBa

2

6 MovisipHas Macca cMecH BellleCcTB

2 MosnbHas [0/ XUMUYeCKOro

7 3/1eMeHTa B COeZJUHeHUU

9 Haxoxxaenue nipocreiiiiieii hopMyibl

3 Bell[eCTBa 10 MOJIbHBIM JJ0JISIM
3/1eMEHTOB

2 XuMHUYeckue siBjeHus1. XuMUueckas

9 peakuus U e€ rmpru3HaKku

3

3aKoH COXPdaHEHUS MACChI BEIIeCTB




ATOMHO-MOJIEKyIsIDHasi TEOPUSI.
JKusHb U pearensHOCTE M. B.

1
JIoMoHOCOBa

3

9 XUMHUECKHE YPaBHEHHUSI

3 .

3 TUIMbI XUMUUECKUX PeaKIui
PacuéThl IO XUMHUYeCKUM

3 | YypaBHEHHUSIM KOJMUECTBA U MaCChI

4 | WCXO[HBIX BEI[eCTB WU/IH MTPOAYKTOB
peakiuu
BbIuric/ieHust Mo ypaBHEHUSIM

3 XUMUUECKOHW peaki[uu: KOJIMUeCTBa

¢ | BeleCTBa, MACCI MO U3BECTHOMY
KOJINUECTBY BeIl[eCTBa, Macce
peareHTOB WJ/IM TTPOZAYKTOB PeaKI|u
BbIuric/ieHust o ypaBHEHUSIM

3 XUMHUUYECKOW peaki[i1: KOJIMUeCTBa

g | BelLecTBa, MacChl 10 H3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce
peareHTOB WU/ TTPOAYKTOB peakivu

3 O0o00611IeH1Ee ¥ CCTeMaTH3al[1s

3HaHUM




KonrposnbHast pabota Ne 1 o Teme
"BeliectBa U XUMHUUeCcKue peakiuu'

Bo3gyx — cmech raszos. [loudaTue o
rasax.

S ~h|O W o w

3akoH ABorazpo. MossipHbIi 00BEM
rasoB

N

BrruricieHust 00b€Ma, KoMuecTsa
Bell[eCTBa rasa o U3BeCTHOMY ero
KOJINYECTBY BeIIeCTBa, 00bEMY

OTHOCUTe/NbHAas MJI0THOCTh r'a30B

w ~ |IN B

Brrunic/ieHns OTHOCUTE/TbHOH
IIJIOTHOCTH I'a30B

N

OrnipesesieHre OTHOCUTE/IBHOM
MOJIEKYJIIPHOM MacChl ra3000pa3HOTo
BelllecTBa I10 W3BeCTHOU
OTHOCHUTE/IbHOM TJIOTHOCTH

BrbIunciieHrss OTHOCHUTE/TEHON
MOJIEKYJISIPHOM MaccChl rasa rno
M3BeCTHOM OTHOCHTEILHOMN
TVIOTHOCTH




4 OOBEMHBIE OTHOLIIEHHS Ta30B TIPU
6 XMMUYECKUX peakLusax
4 | Bpruncnenust 00bEMOB ra30B 110
7 YPaBHEHHIO XMMHUUYECKOW peakLun
4 Kucnopopg — anemeHT U poctoe
8 BellleCTBO
4
Oxkcuapl
9
5 Crioco0ObI rosiyueHUst KUCI0POAa B
0 nabopaTopuy U NMPOMBILIIEHHOCTH
5 [TpakTrueckasi pabota Ne 3 110 Teme
1 "[TonyueHue u cobupaHue
KHUCJIOPO/ia, U3ydyeHue ero CBOMCTB"
5
9 Kpyrosopor kucnopoga B rpypoze
5 O30H — asoTpornHasi MoAuduKalys
3 KucJjiopoza
TenoBoit 3¢ ekt XUMUUecKoi
5 peakLuy, TepMOXUMHUUeCKre
4 ypaBHeHUs, IK30- U
3HJ0TePMUYECKHe PeakLuu
5 Tonuso. Vcriosib3oBaHue yris v
c MeTaHa B KaueCTBe TOIlIVBA.

3arpsi3HeHUe BO3/yXa.




Brerunic/ieHust 1o ypaBHeHUSIM
XUMHUYeCKOW peakL[iU: KOJTUYecTBa
BellleCTBa, 00bEMa, MacChI 110
W3BECTHOMY KOJIMUECTBY BeIlleCTBa,
00BEMyY, Macce peareHTOB WU
TIPOAYKTOB pPeakiuu

KontponbHas pabora Ne 2 o Teme
"Bozayx. Kucnopoa. Okcupbr”

Bogopog — 31eMeHT 1 ripocToe
BEIL[eCTBO

O Ul oo Ul N Ul

Crioco6blI 1osTyueHust BOZOPO/ia B
nabopaTopyuy ¥ MPOMBILIEHHOCTH

[Tpaktryeckast pabora Ne 4 110 Teme
"TTosyueHue u cobrpaHre BOZOPOAA,
V3yuyeHue ero CBOMCTB"

Vcnonb3oBaHue BOAOPOZA B KaUeCTBe
TOT/TMBA

N _

ITousaTue o kucsorax u consgx. Cocras
KUCJIOT U COJIen




Brrurcienuss 00b€Ma, KoMuecTBa
BeII[eCTBa ra3a o U3BeCTHOMY ero
KOJTMUeCTBY BellleCTBa WA 00BEMY

Bbrurcsienusi 06bEMOB ra3oB 110
yPaBHEHHIO XMMUUeCKOM peakLiin

BbIuKc/ieHust 10 ypaBHEHUSIM
XUMHWYECKON peakLMU: KOJIM4ecTBa
BelleCTBa, 00bEMa, MacChI 110
M3BECTHOMY KOJIMUECTBY BeIlleCTBa,
00bEMY, Macce peareHTOB WA
TIPO/IYKTOB PeaKIuu

®du3nuecKue CBOMCTBa BOZibl. Bosia B
Tpypoje

AHanu3 U cuHTe3 — MeTO/bI
N3y4yeHUs COCTaBad BOJbIL

XrMUUeCKre CBOMCTBA BOAbI

CocTaB OCHOBaHUN

O NG| N | O]

PacTtBopbl. PacTBOPUMOCTD BeEIeCTB B
BOJE




HachIiieHHbIe ¥ HEeHACHIIIEHHBIE,
KOHLIEHTPUPOBAHHBIE U
pa3baB/ieHHbIe PaCTBOPhI

CriocobbI BbIpakKeHHs1 KOHLIEHTPaL[|UU
pPacTBOPOB: MaccoBasi 10J1s
PacTBOPEHHOTO BelllecTBa, MOJISIpHast
KOHL|eHTpaLus

[TpakTtrueckast pabora Ne 5 1o Teme
"[IpurorossieHre pacTBOPOB C
orpezie/IEHHOW MaCCOBOM 0/eN
PacTBOPEHHOTO
BellecTBa.[IpurotoBneHye pacTBOpoB
C orpefie/IéEHHOM MOJISIPHOM
KOHLIeHTpaL1eil paCTBOPEHHOTO
BelljecTBa"

BruncieHus ¢ UCIoab30BaHUEM
TIOHATUS «MacCoBasi [0Jisl BelecTsa B
pactBope»

BbIuric/ieHust ¢ UCIO/Tb30BaHUEM
TIOHSITUST «MOJISIpHAst KOHLIEHTPALUsT
PacTBOPEHHOTO BeIL|eCTBa»




Ponb pacTBOpOB B NpUpO/Je U )KU3HU
yesioBeKa. KpyroBopoT Bo/ibI B

TIpUPO/Ie

3arpsisHeHHe NMPUPOJHBIX BOJ,.
OxpaHa 4 04KCTKa IPUPOJHBIX BOZ,.

BbIuricsieHust € UCTIOMb30BaHUEM
rpadMKOB paCTBOPUMOCTH JIJIs
PacyéToOB paCTBOPUMOCTH BellleCTB

Brruncienus c ycrosib3oBaHueM
TOHATHUA «MaCCOBas [0J/Id BelleCTBa B
pacTBOpe»

Beluncienus ¢ UCoJib30BaHUuEM
TIOHATUSA «MOJIIpHas KOHLIeHTpaLus
PacTBOPEHHOIO BelljecTBa»

BruncieHus ¢ UCIoab30BaHUEM
rpadvKoB paCTBOPUMOCTH [IJIsi
pPacyéToB paCTBOPUMOCTHU BeLLeCTB

O06o011IeHMEe ¥ CUCTeMAaTH3al st
3HaHUM

KonTtponbHast pabora Ne 3 1o Teme
"Bomopog. Boga. PacTBopsl.
OcHoBaHus"




OKcHJBI: COCTaB, KacCU(UKALus,
TpYBUA/IbHbIE Ha3BaHUS

Ul oo ~ 0o

[TonyueHue u XiMHUeCcKue CBOMCTBA
OKCH/I0B

a

[TonaTue o rugpokcuaax —
OCHOBaHUAX U KUCIOPOACOeprKalux
KMC/I0Tax

dusnueckre 1 XMMHUeCKHe CBOMCTBA
KHUCJI0T

ITonyueHue K1UC/IOT

Knaccudukanys ocHoBaHUM

[1]énoun, ©x CBOKCTBA U CITOCOOBI
MOTyYeHUs1

—_ S O |O 0|00 | ®

HepacTBopuMble 0OCHOBaHMS, UX
CBOMCTBA U CTIOCOOBI MOJTyYeHust

[MonsiTrie 06 amdoTepHBIX
TMJPOKCH/Iax: XMMUUeCKre CBOMCTBa
v nosiyuyenue. [Ipumenenue
BaKHEMIINX OCHOBAaHUU

Conu: cocras, K1accudukarys,
TpYBUA/IbHbIE Ha3BaHUS




dusnyeckue U XMMUUeCKHe CBOMCTBa
cosneid. [Tonyuenue cosnen

['eHeTnueckas CBA3b MeXAY
KJ/IaCCaMU HeOpraHuueCcKux
coeZIMHEeHUM

[TpakTuueckasi pabota Ne 6. Perienue
JKCIIepYMeHTaJIbHBIX 33/iau 10 Teme
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX
coeZIMHEeHUI»

BbIunic/ieHust o ypaBHEHUSIM
XUMUUECKOW peaki[uu: KOJIMUeCTBa
BeIecTBa, 00bEMa, MaccChl Mo
M3BECTHOMY KOJIMUECTBY BEIIECTBa,
00bEMy, Macce peareHTOB U/IH
TIPO/IYKTOB peaKLun

Beruncienus Maccel poAyKra
peakLiyy 110 U3BECTHOU Macce OJHOrO
13 UCXOJHBIX BeLeCTB, B3TOr0 B
BH/le pacTBOpa, Cojiep KalLero
orpeJie/IEHHYI0 MacCOBYIO JOJIHO
PacTBOPEHHOIO BellecTBa




KontponbHast pabora Ne 4 o Teme

9

9 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKUx
coelMHeHU"

1

0 [TepBble MOMBITKYU K/1acCU(pUKALIN

0 XUMHUYECKUX 3/IeMEHTOB

1

0 [TonsTHE O rpyNIax CXOLHBIX

1 3/1eMEHTOB

1

0 DJleMeHTbl, KOTOpble 06pasyioT

9 amQoTepHble OKCHU/bI U TU/IPOKCH/IBI

1 .
ITepyopnueckuit 3akKoH. OTKpbITHE

3 ITeproanueckoro 3akoHa
KopoTtkonepuogHas u

1 JJIMHHOTIepUO/iHasi (pOPMBbI
[Teproanueckoi crucTeMbl

4 XUMUUYeCKUX 371emeHToB [I.11.

MengeneeBa

[Tepriogp! 1 rpymIibI

A O = |Ul O =

OcHOBHBIE CBeZleHHA O CTPOEHHN
dTOMOB




CocTaB aTOMHBIX s7iep

M3oTomnsl Kak Pa3HOBHUAHOCTHU aTOMOB
XUMHMYeCKOro sjieMeHTa

OJIeKTPOHBI

OnekTpoHHasi opbuTab

OHepreTuyeckre YpPOBHU U
TIO/lypOBHU aTOMa; S-, p-, d-opbutanu

N R R [P RPR R OFR R OOR|0CORFR|INNO R

OneKTpOHHbIe KOHQUTYpaLMU U
3/1eKTPOHHO-Tpadryeckre GopmyJibl
aTOMOB

I

CrpoeHue 3/1IeKTPOHHBIX 000/10UeK
aTOMOB TepBbIX 20 XUMUYECKUX
snemMeHTOB [leproguuecKoii CUCTeMBI
H.1. Menpeneepa




3aKOHOMEPHOCTU U3MeHeHHUs pajinyca
aTOMOB XMMHUYECKUX 37IeMEHTOB,
MeTalJIMYeCKUX U HeMeTa/VInuecKux
CBOWCTB 10 TPyIINaM U rnepruojam

V3MeHeHHe CBOMCTB COeHEeHUI
XUMHUUECKHUX 3JIEMEHTOB B ITepHO/aX
Y TpyMIax

XapakTeprucTUKa XMMUUeCKOro
37IeMeHTa 10 ero MOJI0KEHUIO B
[Tepuoanueckoii cucteme [.11.

MeHpeneeBa

3nauenue [lepuoyueckoro 3akoHa 1
[Teproanueckoii CUCTeMbI
XUMHUYECKUX 37IeMEHTOB [1JIs1
Pa3BUTUSI HAYKU U TIPAKTUKU

OJIeKTPOOTPHULIATE/IbBHOCTh
XUMHUUYECKUX 37IeMEHTOB

O = = [0 = =

KopanenTtHas MoJIApHas CBA3b

KopanenTtHas HeroJIsApHas CBA3b




HMonHag cBsa3b

O/eKTPOHHbBIE U CTPYKTYPHbIE
(dbopMyibl BelllecTB

Kpucrannuueckue u amopdHbie
Bell|eCTBa

Turbl KPUCTAJIJIMYECKUX pEI_HéTOK n
HX XdPaKTE€PHUCTHUKHU

[TpuurHBEI MHOTO00Opa3ysi BelecTB,
3aBUCUMOCTb CBOWCTB BeLL|eCTB OT
CoCTaBa U CTPOEHUs

CTerneHb OKHC/IEHUSA

OKHC/TUTeTbHO-BOCCTAHOBUTE/TbHBIE
peaKi[uu

NP, INDNPFEFION PR, | UONRPR AN PFPRPIWONRFERIMNDNRFERIFRPNRODN

XumMuueckue 3/1eMeHThbl —
OKUCJ/IUTE/IN U BOCCTAaHOBUTETU




CocraBnieHrie ypaBHeHUM

L OKMCJIUTEeTbHO-BOCCTAaHOBUTE/IbHBIX

9 peakiuii, MeTo/] 3JIeKTPOHHOIO
GanaHca
Bbrunciienus no ypaBHeHUsIM

1 XMMHUYECKON peakLMU: KOJIM4ecTBa
BelecTBa, 00bEMa, Macchl 1o

o | UY3BECTHOMY KO/IMUECTBY BEIIECTBA,
00BbéMY, Macce peareHTOB WA
MPOAYKTOB peakLun

1 Beruucnenus npocrenien
MOJIEKYJ/IIPHOU (hOpMYJIbl BelllecTBa

1 T10 M3BECTHBIM MaCCOBBIM [0JISIM

3/IEMEHTOB

O6o011ieHMEe ¥ CUCTeMaTH3alust
3HaHUM

KontponbHast pabora Ne 5 o Teme
"CTpoeHue aToma. XumMuyeckas
CBA3B"

Pe3epBHbIi1 ypok

Ul W R | WP W WRFRINWR

Pe3epBHbIN ypok




6

Pe3epBHbIi1 ypok

OBLUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

13




9 K/IACC

CBsA3U. MeXXMoJieKy/isipHble
B3aUMOJIENCTBUS

N KomnuecTBO yacoB I D/IeKTPOHHbIE
o aTa
KoHTpob nudpoBbIie
n/ Tema ypoka Bce p ITpakTHYec U3yuyeH
HbIEe oOpa3oBaTe/JbH
n ro KHe pabdoTbl | HA
paboThI ble pecypchl

1 CTtpoeHue aTOMOB 1

[MocnenoBaTenbHOCTD
5 3ar0/THeHUsE 3/1eKTPOHHBIX 1

opbuTaseit aTOMOB MaJTbIX

TIepro/I0B

OcobeHHOCTH 3ari0/THeHUsT
3 3/IeKTPOHHBIX OpOuTaneit 1

aTOMOB OOJIBIIINX TIEPUO/IOB
4 CreneHb OKUC/IEHUSA U 1

BaJIEHTHOCTh
5 Buapl xvimuueckou CBsI3U 1

OOMeHHBIN U JOHOPHO-

aKL[e[ITOPHBIA MeXaHU3M
6 obpa3oBaHUs KOBaJIeHTHOM 1




TUIbI KPUCTA/ITAYECKUX
PeIéToK, 0COOeHHOCTH
CTPOEHUS KPUCTA/ITAYECKIX
peLéTokK

3aBHCHUMOCTb CBOMCTB
BellleCTBa OT TUIIa
KPUCTAJI/TMUeCKOU PelléTKU U
BHJ/la XUMHUUECKOM CBSI3U

Knaccudukanys XuMruueckux
peakLyii 10 pa3IuYHbIM
TIpU3HaKaM

10

OHepreTyka XUMHUUECKUX
peakuuii. TerioBoi 3 pexT
XUMHUYECKON peakLiuu

11

3akoH ['ecca u ero ciefiCTBUSA




12

Brruniciienus no
TePMOXUMHUUECKOMY
yPaBHEHHIO peakL1u:
TerIoBoro 3ddekra
XUMHUUEeCKOH peakiyu T10
KOJIMUeCTBY BellleCTBa, Macce
U 00BEMyY
rpopearyvpoBaBlLIero Uin
o0pa3oBaBIIIerocs BemecTsa

13

[TonsiTue o ckopocTu
XUMHUUECKOM peaklUy. 3aKOH
JIeMCTBYIOIIMX MacC

14

OHeprus akTUBaLuu. [ToHsTHE
0 KaTanu3e. DepMeHTHI.
WHrubuTOophI.

15

(DaKTOpBI, BJ/IMAOLINE Ha
CKOpPOCTb XUMMUUECKOM
peaKuun

16

TTousiTe 0 XUMHUYECKOM
paBHOBECHH, MPUHLMTII Jle
IITaTense




17

@akTopkl, BIUAOLLINE Ha
COCTOsSIHUe XVMUUYeCKOro
paBHOBeCHS.
IIporHosupoBaHue
BO3MOJKHOCTH IIPOTEKaHUs
XMMHUYECKHUX TpeBpallleHn B
Pas/IMUHbIX yC/IOBUSAX

18

OKUCTUTeBHO-
BOCCTaHOBUTEJ/IbHbIE pPeakLu1

19

Ba)xkHbie OKUC/IUTENN U
BOCCTaHOBUTEJIH.
IlepmanraHar Kamus

20

CBOCTBA MPOCTHIX BEIIeCTB
— MeTaJIJIOB U HEMETAJIIOB,
KHUCJIOT U COJieli — B CBETe
Tripe/icTaB/ieHui 00
OKHC/TATEJTbHO-
BOCCTAaHOBUTEJIbHBIX PeaKIUsIX

21

ITpakTrueckast pabora Ne 1.
Pemmenue
3KCTIepUMEeHTAa/IbHBIX 3a/jau o
TeMe «OKHUCIUTe/NbHO-
BOCCTaHOBUTE/ILHLIE
peakuumn»




KonTponbHast pabota Ne 1 1o
TeMe «OCHOBHBIE

22
3aKOHOMEPHOCTH MPOTEeKaHUS
XUMUYECKUX peakiyii»

93 PactBopeHue Kak ¢h13MKO-
XUMHYECKUU MPOLecc

24 DJIEKTPOJIUTHI U
HE3JIeKTPOJIUThI

95 Teopust 3/1eKTPOUTUUECKOU
JIccoLaluu

6 WNonHoe npou3BefieHre BO/bI.
BojiopogHblii mokasaTenb
DJIeKTPOJIUTUUECKast

27 Jccouyanys KAcor,
OCHOBaHMM U cojieit

28 Peakiun MIOHHOTO 0OMeHa
CBOMCTBa KUC/I0T, OCHOBAHUHN
1 COJiel B CBeTe

29 nipe/icTaB/ieHui 00
3J1eKTPOJIUTUYECKOMN
JiccoLyanuu

30 KauecTBeHHbIE peakluK Ha

HMOHBI




31

[MTpakTrueckast pabota Ne 2.
Perienuve
5KCIIepUMeHTabHbIX 3a/au o
TeMe «DJIeKTPOJIUTUUeCKast
JAUccoLMaLys»

32

I'mpponus conen

33

NouHble ypaBHeHUs
TU/PON3a COJen

34

ITpakTrueckast pabora Ne 3.
Pewenue
5KCIIepUMEeHTa/IbHBIX 3a/au 1o
TeMe «['Hposn3 conen»

35

Beruncienus Maccel poAyKTa
peakLu 110 U3BeCTHOUM Macce
OJIHOTO U3 UCXOZHBIX
Bell[eCTB, B3TOr0O B BU/Je
pacTBopa, CofieprKalliero
OIpeie/IEHHYIO
KOHLIEHTpAaL1I0
PacTBOPEHHOIO BellecTBa

36

KontposnbHast pabora Ne 2 o
TeMe "DNeKTpOoIMTUYeCKast
Jucconmanys. XuMuuyeckue
peakLuu B pacTBopax”




37

OO0r1iast XxapaKTeprUCTHKa
HEeMeTaJlJIoB

38

OO6rm1ast XxapakTeprCTHKa
rajioreHoB

39

XUMHUUYeCcKue CBOUCTBA
rajioreHoB. XuMnuueckue
CBOMCTBA XJiopa

40

Xnoposopopog. ConsiHas
KHCJI0Ta

41

[MTpakTrueckas pabota Ne 4 o
TeMe "[lo/iydeHue cOnsTHOM
KUC/IOTBI, U3yUeHue eé
CBOUCTB"

42

IToHgTue o
KUCJIOPOCOAeprKallnuxX
KHCJIOTaxX XJIOpa U UX COJISIX

43

BbIuric/ieHust o ypaBHEHUSIM
XUMHUUYECKHUX PeaKIUH, ec/ii
O/IUH HX PeareHToB JlaH B
M30BITKE

44

Baxxneiive coejuHeHust
XJI0pa ¥ UX HaXOXX/leHue B

nipupo/ie




OO011iast XxapaKTeprUCTHKa

45
371eMeHTOB VIA-rpyrirsl
CTtpoeHue U CBOMCTBA

46 IIPOCTOrO BellleCTBa Cepsl.
AnnotponHble MogudUKaLn
cepbl
CepoBozopoJi, CTpOeHue,

47 ¢bur3nueckre U XMuMHUYeCcKue
CBOWCTBa

48 Okcupp! cepbl

49 CepHucTast KUC/I0Ta U eé COJIH.

50 CepHast KMCJ/IOTa U ee CoJv

£1 [IpompbIiiieHHOe ToyYeHye
CEpHOU KUCJIOThI
HaxoxzneHue cepsl U eé
COeJUHEHUU B MPUPOJeE.

52 XuMHUUeCKoe 3arpsisHeHue

OKpY>Katolllei cpefibl
COeZIMHEeHUSIMU CephbI




53

BbIuricieHust Macchbl TIPO/IyKTa
peakivy 110 U3BeCTHOU
MaccoBoi (00BEMHOIA) 0JTe
(%) ero BbIXOZA OT
TeopPeTUYeCKH BO3MOKHOT'O

54

BbrunciieHust MmaccoBoi
(o6BémHOIN) momu (%) BBIXOJa
TIPO/IYKTa peakivu To
n3BecTHOU Macce (00BEMY)
HCXO/IHOTO BeIlecTBa v
TIPO/IYKTa peaKIvu

55

OO0r1iast XxapaKTepUCTHKA
371eMeHTOB VA - IpyIIIibl

56

A3o0T, pacnipocTpaHeHue B
rpupo/ie, hrsnueckue u
XUMUUeCKHe CBOMCTBA

57

AmMMMak, ero pusnyeckre u
XUMHYecKre CBOMCTBa

58

Co/m1 aMMOHUA




59

[TpakTrueckasi pabota Ne 5 1o
Teme "[losiyueHre aMMuaka,
H3yueHure ero CBOMCTB"

60

Oxkcugpl asota (I, I, III, TV,
V)

61

A3oTtucrag Kucjiora. A3oTHasg
KUCJIOTa

62

[TpoMbIiiyIeHHOE TI0/TyueHre
a30THOU KUC/IOTEI

63

HutpaTel 1 HUTPUTEIL.
XuMHUUeCKoe 3arpsisHeHue
OKpY>Katolllel cpejibl
COeIMHeHUsIMU a30Ta

64

docdop, annoTponHbie
Moaudukamu docdopa

65

Oxkcuapl dhocdopa (111, V) u
docdopHas Kuci0Ta

66

[ToHsATHE 0 MUHEPATBHBIX
yao0OpeHusix. 3arpsisHeHHe
MIPUPOJHBIX BOJOEMOB
COeZIMHEeHUSIMU a30Ta U
docdopa




67

Yrnepop, ero anaoTporHble
MoAubUKaLUM U CBOMCTBA

68

Okcugp! yriepoga, ux
¢busnyeckre U XMMUUECKHe
CBOMCTBA. JDKOJIOTHYECKHe
1po0JieMbl, CBSI3aHHBIE C
okcugom yriepoga (IV)

69

[TpakTHueckue paboTel Ne 6
o teMe "[losmyyeHue okcuzaa
yraepoga (IV) u usyuenue ero
CBOMCTB"

70

YronbHasg KMC/IOTa U eé comu

71

[TepBoHauabHBIE TIOHATHS 00
OpraHMYeCcKHX BeleCcTBax Kak
0 COe/IMHeHUSIX yIyiepoja

72

IIpupoaHbie UCTOUHUKU
YIJIeBOJOPOZIOB U UX POJIb B
OBbITY ¥ TIPOMBIIIIEHHOCTH




73

[MonsiTre 0 GuoIOTUYECKH
Ba)KHBIX OPTaHUUeCKUX
BelllecTBaX — >KHpax, Oeskax
U yT7IeBoJax

74

KpemHnuii, ero gusnueckue u
XUMHUUEeCKHe CBOMCTBA

75

Oxkcug kpemuus (IV),
KpeMHHeBasi KUCJIOTa,
CUJIMKAThI

76

bop. bopHas kucnora

77

Beruncnenust maccol (06b6Mma;
H.y.) IPO/IyKTa peakLUu Io
JaHHOM Macce (00BEMY)
VICXO/IHOTO BelllecTBa,
CcoZieprKalliero orpezeaéHHy
MacCCOBYIO [JOJIFO IPUMecei

78

KonTponbHast pabota Ne 3 1o
TeMe «BakHelive
HeMeTaslTbl U UX
COeZIMHEHUSI».




79

OO011iast XxapaKTepruCTUKa
XUMHUYECKHUX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBaHUU UX
nosioxkenus B [ICXD [1.1.
MengeneeBa

80

Metamisl A- u B-rpynn

81

Mertannueckas CBsi3b U
MeTa/l/InJecKas
KpHUCTa//INyecKas periéTka.
3aBHUCUMOCTh (hH3UUEeCKUX
CBOVICTB MeTa/IJIOB OT
CTPOEHHsI KPUCTAJIJIOB

82

OO011rie XUMHUYECKHe CBOMCTBA
MeTasoB

83

O61mue criocoOb MToTyueHust
MeTaJIJIOB, METaJUTyPIUsl.
CruiaBbl

84

BbIuric/ieHus Mo ypaBHEHUSIM
3/IeKTPOJ/IN3a PaCIlyIaBOB U
PacTBODOB BeIIIeCTB

85

[TonsiTHe 0 KOppo3uy
MeTaJlJIoB




Brruricienusi coctaBa cmeceit

86 C UCII0/Ib30BaHUEM pellleHUs
CUCTeM ypaBHeHM
Pa3nvuHble TUMBI BEIUMCIEHUN

87 0 YpaBHEHUSIM XUMHUeCKUX
peakuun

38 Mertansl A-rpymm.
[IesiouHbIe MeTAIIIBI
HaxoxzneHue B ipupose.

89 CBOIICTBa 111eJI0UHBIX
MeTasioB

90 OKcUbl M TUIPOKCUBI
HaTpus U Kaausi

91 [IlenouHo3eMesibHbIE MeTalIbI
Baxkuetiie coeIMHeHHS

92 KaJbl[ysl, CBOMCTBA,
rpuMeHeHue

93 JKECTKOCTh BO/IbI M CIIOCOOBI
eé ycTpaHeHus

94 AmtoMUHUI
Amd@orepHble cBoOWCTBa

95 OKCHJIa U TUIPOKCUZA

d/IIOMHUHHUA




OO011iast XapaKTepUCTHKA

96 MeTa/ioB B-rpynm (mo6ouyHbIX 1
MO/ICPYIIN)
[lIepBoHauasbHBIE

97 TrpefiCTaB/IeHus O 1
KOMIL/IEKCHBIX COeIMHEHUSIX

98 Meppb u cepebpo 1
[IpexacraBneHus 00

99 aMMHaYHbIX KOMIIJIeKcax 1
cepebpa U Meiu

100 LuHK. AMdoTepHbIe CBOMCTBA 1
OKCH/Ia Y TUPOKCH/A [IUHKa
Kenezo. Okcugpl,

101 TUJPOKCH/IBI U COJTH JKeJle3a 1
(IT) u >xene3a (III)
KontposbHast pabota Ne 4 o

102 TeMe «BakHelillMe MeTasibl U 1
VX COeIMHEHUsI»

OBIIEE KOJIMYECTBO UACOB 102

[10 [TIPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKUWE MATEPUAJIbBI V11 YUUTEJIA

ON®POBbLIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET






