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NOACHUTENBbHAA 3ANMNCKA

MpymepHasa nporpammMa No XMMUKM COCTaBrieHa Ha OCHOBe (hbedeparnibHOr0 KOMMOHEHTa
rocygapcTBEHHOro cTaHgapTa cpegHero obuiero obpasoBaHus.

MpumMepHasa nporpaMma KOHKpeTU3upyeT coaepxaHue npegMeTHbIX Tem obpasoBaTerib-
HOro cTaHgapTa, JaeT npuMmepHoe pacnpegeneHne y4yebHbIX 4acoB MO pasgenam Kypca u pe-
KOMeHAyeMylo NocneaoBaTeribHOCTb U3yveHUs TeM 1 pasgenoB y4ebHoro npegmerta ¢ y4eTom
MeXnpeaMeTHbIX U BHYTPUNpPeaMETHbIX CBA3eRn, Norvkn y4ebHoro npouecca, BO3pacTHbIX OCO-
GeHHocTen yyawmxcs. B npyumepHon nporpamme onpeaeneH nepevyeHb AeMOHCTpaumi, nabo-
paTOPHbIX OMNbITOB, NPAKTUYECKMUX 3aHATUIA U pacveTHbIX 3aauy.

MpumepHasa nporpamma BbINOSIHAET ABE OCHOBHbIE (PYHKLMK:

NHdopmaunoHHo-meToanYeckaa QyHKUMA MNo3BONsieT BCEM YyyacTHMkaMm obpasoBa-
TeNnbHOro npouecca NonyyYnTb NpeAcTaBneHne o uensax, coaepxaHumn, obuwen ctparerum oby-
YeHWsi, BOCMIUTaHUSA 1 pa3BUTUS yyalLmMxcsa cpeactBaMm AaHHOro ydebHoro npegmerTa.

OpraHunsaumoHHo-NnaHupywas yHKUMS npegycMaTpuBaeT BblgeneHve atanos oby-
YeHusi, CTPYKTypupoBaHne y4ebHOoro matepuana, onpefeneHne ero KorM4YeCcTBEHHbIX U Kade-
CTBEHHbIX XapakKTePUCTUK Ha KaXKAOM U3 3TanoB, B TOM YUCIe AN cogepXaTenbHOro HanomnHe-
HUS1 NPOMEXYTOYHOM aTTecTaumnm yyalumxcs.

MpumepHasa nporpaMmma SBASIETCA OPUEHTUPOM Af1si COCTaBMEHMS aBTOPCKMX y4eOHbIX
nporpamm n y4yebHukoB. MNMpumepHasa nporpamma onpeaenseT MHBapMaHTHY (06a3aTenbHyHo)
YyacTb y4ebHOro Kypca xMmmnn B cTapLuen wkone Ha 6a3oBoM ypoBHe, 3a npegenamm KoToporo
OCTaeTCsi BO3MOXHOCTb aBTOPCKOro BblIbOpa BapvaTUBHOW COCTaBNSALLEN coaepxaHusa obpa-
3oBaHusA. CoctaButenu y4ebHbix NporpaMm 1 y4eOGHUKOB XMMUU MOTYT NPEAnoXnTb CO6CTBEH-
HbI NOAXOA B YaCTU CTPYKTYPUPOBaHUSA U onpeaeneHus nocrnenoBaTenbHOCTU U3ydeHus yyeo-
HOro mMartepuana, a Takke nyten dopMmMpoBaHUsl CUCTEMbI 3HAHUIN, YMEHUIN U cnocoboB aes-
TENbHOCTW, PasBUTUSA N coumnanmsaumm yyawmxca. Tem cambiM nNpumMepHas nporpamMmma cogemn-
CTBYET COXpaHEeHuo efuHoro obpasoBaTeribHOro MPOCTPaHCTBa WM NMpeaocTaBnseT LUMPOKUe
BO3MOXHOCTM A5 peanu3aunm pasnmyHbiX NOAXOA0B K NOCTPOEHMIO Kypca XMMUW B CTapLuen
LKone Ha 6a30BOM ypOBHE.



OBLLUAA XAPAKTEPUCTUKA YHYEBHOIO NPEAMETA

OCHOBHbIMK MpoGreMaMm XMMnn SBNSAKOTCA M3YYEHWe COCTaBa M CTPOEHMS BELLECTB,
3aBUCMMOCTM NX CBOWCTB OT CTPOEHMUS, KOHCTPYUPOBaHME BeLecTB C 3aaHHbIMU CBOMCTBaAMU,
nccrnegoBaHne 3aKOHOMEPHOCTEN XMMUYECKMX MpeBpaLLeHnin U NyTen ynpaBreHns umn B Le-
nax

nosly4yeHus BELLLECTB, MaTepuasnos, SHEPruu.

CogaepxaHve NpMMepHON NporpamMmmbl, KOTOPOE CTPYKTYpUpPOBaHO no nAty 6rokam: Me-
TOoAbl MO3HaHUA B XuMuUK; TeopeTnyeckne OCHOBbI xuMun; HeopraHudeckas xumus; OpraHuye-
CKasi XMMUS; XUMUSA N XKN3Hb.

LUenn

U3yyeHue xumuu Ha 6a3080M ypoeHe HanpaesieHo Ha 0ocmu)XKeHue crnedyrouwux uyeneu:
* OCBOEHME 3HAHNIN O XMMMNYECKON COCTaBNAOLLIEN ECTECTBEHHO-HAYYHOW KapTUHbI M1pa,
BaXXHEMNLLUMX XMMUYECKMX MOHATUSX, 3aKOHAX N TEOPUSX;

* OBNnageHne YMeHUsIMU NMPUMEHATb MOSyYeHHble 3HaHWS ANs 0ObACHEHUs pa3HOOOpa3HbIX
XUMNYECKUX SIBIIEHUI U CBOWCTB BELLECTB, OLEHKN POSIM XUMUWN B PA3BUTUN COBPEMEHHbIX TEX-
HOMOrM 1 NONy4YeHUM HOBbIX MaTepuasnos;

* pa3BuTMeE No3HaABATENMbHbBIX MHTEPECOB U MHTENNEKTyanbHbIX COCOOHOCTEN B Npouecce
CaMOCTOATENbHOro NPUOBPETEHNA XUMUYECKUX 3HAHUI C UCMOSb30BaHNEM Pa3fNYHbIX UCTOY-
HWKOB MHGOPMaLMK, B TOM YUCIIE KOMMbIOTEPHbIX;

* BOCNUTaHMe YOeXOAEeHHOCTU B NMO3UTMBHOW PO XUMMUU B XXMU3HU COBPEMEHHOro obLiecTsa,
HeobXoANMOCTN XMMUYECKM FPaMOTHOMO OTHOLLIEHUS K CBOEMY 340POBbI0 U OKpYXKatoLLen
cpene;

* NPMMEeHeHUe NOoJSyYeHHbIX 3HaHMN U YMeHUN aAnga 6e30nacHoOro MCnosib30BaHNs BELLECTB U
mMaTepuanoB B ObITy, CENbCKOM XO35INCTBE M Ha NMPOU3BOACTBE, PELLEeHNs NPpakTU4eCcKMxX 3agad
B MOBCEOHEBHOW XWU3HW, NpeaynpexaeHns sBneHnn, HaHoCALWNX Bpea 300POBbi0 YernoBeka u
OKpyXxatoLen cpeae.

YMeHusA, HaBbIKM U CNOCOObI AeATeNbHOCTU

MpumepHasa nporpamma npegycMmatpuBaeT (oOpMUPOBaHUE OBLLMX YMEHWUA N HABbLIKOB,
YHMBEpCasbHbIX CNOCOO0B AEATENBHOCTU U KMOYEBBIX KOMNETEHL M.

— YMEHME CaMOCTOATESIbHO U MOTUBMPOBAHHO OPraHM30BbIBaTb CBOH) MO3HABATENbHYHO
AEeATEeNbHOCTb (OT NOCTAHOBKM Lienu A0 NOMyYeHUs 1 OLEHKN pesynbTaTa);

—  MCMOSIb30BaHNE 3NIEMEHTOB NPUYMHHO-CNEACTBEHHOIO U CTPYKTYPHO-(PYHKLMOHANBHOro
aHanusa;

— onpeaeneHne CyLLHOCTHbIX XapaKTepUCTUK M3ydaemMoro obbekTa; yMeHue pasBepHyTo
0060CHOBbIBaTb CYXXAEHUS, AaBaTb onpeneneHus, NpuBoAMTb OOKa3aTenbCTBa; OLEHNBaHNE U
KOPPEKTMPOBKa CBOEro NMOBEAEHWS B OKPYXKaloLLen cpefe, BbIMONHEHNE B NMpakTU4eCKon aes-
TENbHOCTN U B MOBCEOHEBHOW XU3HW 3KOMOrnyeckmx TpebosaHunin; Mcnonb3oBaHne mMynbTume-
ONNHBIX PECYPCOB M KOMMBIOTEPHLIX TEXHOMNOMMN Ansg obpaboTku, nepenaydn, cuctemaTnsauum
nHopmMaumm, cosgaHns 6a3 gaHHbIX, Npe3eHTauun pesynbTaToB No3HaBaTENbHOW U NpaKTu-
YyecKoWn OesaTenbHOCTH.

Pe3synbTaTbl 00y4yeHus

Pe3ynbTaTbl ndyveHus Kypca « XvMusi» HanpasfeHbl Ha peanu3aunto 4eAaTenbHOCTHOrO,
NPaKTUKOOPUEHTUPOBAHHOIO N FINYHOCTHO OPUMEHTUPOBAHHOIO NOAXOO0B; OCBOEHNE MHTENNEeK-
TyanbHOW N NPaKTUYECKON OEATENbHOCTU; OBMaAEHNE 3HaHMAMU U yMEHUsMKU, BOCTpeboBaH-
HbIMW B NOBCEAHEBHOWN XU3HW, MO3BOMSAOLWNMM OPUEHTMPOBATLCS B OKpYXatlowem Mupe, 3Ha-
YUMbBIMW OS99 COXPaAHEHUST OKpyXKatoLLen cpeabl U COBCTBEHHOIO 300POBbA.

TPEBOBAHUA K YPOBHIO NOANOTOBKU BbINMYCKHUKOB

B pesynbTaTte U3y4yeHust XMMUM Ha 6a30BOM YPOBHE YYEHUK AOJIKEH

3HaTb:

* saXHeliwue XUMUYeCKUe MOHSIMUSI: BELlEeCTBO, XMMWUYECKUN 3feMeHT, aToM, Morlekyna,
OTHOCUTEINbHbIE aTOMHAsi U MOMEeKynsipHasi Maccbl, MOH, annoTpPonusl, M30TOMbl, XUMMUYEcKas
CBSI3b, 3NIEKTPOOTPULIATENBHOCTb, BANeHTHOCTb, CTEeMNeHb OKUCIEHUS, MOfb, MOMNsSipHas macca,
MOMNSAPHbIA 06beM, BeLLeCTBa MOMEKYNSIPHOrO U HEMOJEKYISIPHOIO CTPOEHUS!, PaCcTBOPbI, 3MekK-
TPONMUT U HE3NEKTPOSINT, ANEKTPONUTUYECKas AMCCOUMALNS, OKACIUTENb M BOCCTAHOBUTEND,
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OKMCIIEHNEe W BOCCTaHOBIIEHWE, TennoBon aPeKT peakuumn, CKOPOCTb XMMUYECKOW peakunu,
KaTtanua, XMMM4YecKoe paBHOBECMKE, YINepoaHbIn cKeneT, yHKUMOHabHas rpynna, n3oMepus,
rOMOJIOMUS;
* OCHOBHbIE€ 3aKOHbI XUMUU:. COXPaHEHUs1 MacCbl BELLECTB, NOCTOSIHCTBA COCTaBa, nepuoau-
YeCKUN 3aKOH;
* OCHOBHbIe meopuu XUMuu. XMMNUYECKOW CBS3W, SNEKTPONNTUYECKON auccounaumm, cTpoe-
HUS1 OpraHNYEeCKNX COEANHEHWI;
* gaXHellllue sewecmea u MamepuaJsibl. OCHOBHblE MeTansbl U CrfaBbl; cepHas, condaHas,
a30THas M YKCYyCHasi KUCMOTbI; LWenoYn, aMmmuak, MMHepanbHble yOoOpeHusl, MeTaH, 3TWIIEH,
aueTuneH, 6eH30m, 3TaHoNM, XUpbl, MbiNa, rMOKo3a, caxapo3a, Kpaxman, krnetyaTka, 6enku, uc-
KYCCTBEHHbIE U CUHTETUYECKUE BOSTOKHA, Kay4yKu, NnacTMacchl.
yMeTb:
* Ha3bleampb N3y4YeHHbIEe BeLLecTBa No «TPUBMANbHOM» UMM MEXAyHapo4HON HOMEHKNaType;
* onpedesssmb. BaneHTHOCTb U CTENEHb OKUCMEHUSI XMMNYECKUX 3NTIEMEHTOB, TUM XUMNYECKON
CBSI3M B COeOMHEHMSAX, 3apsia UOHA, XapakTep cpebl B BOAHLIX pacTBOpax HEOPraHUYeCcKmx co-
€OVHEHNI, OKUCITUTENb U BOCCTAHOBUTESb, MPUHAANEXHOCTb BELECTB K pasnnyHbIM Knaccam
OpraHU4yeckmMx coegnHeHun;
* Xapakmepu3oeamsb:. 3NEMEHTbl MarbIX NepMoaoB MO MX NOMOXEHUIO B Nepnoanvyeckon cu-
cteme [..MeHpeneeBa; obLiMe XMMUYECKME CBOWCTBA MeTarnrfoB, HEMETannoB, OCHOBHbIX
KNaccoB HEOPraHMYeCcKUX WU OpraHUYeckux COeAUHEHUN; CTPOEHMEe U XUMWUYECKMe CBOWCTBA
N3YyYEeHHbIX OpPraHN4YeCcKNX CoOeaANHEHUN;
* 06BSICHAAMb: 3aBNCUMOCTb CBOWMCTB BELLECTB OT MX COCTaBa M CTPOEHUS; NpMpoay XMMmuye-
CKOW CBA3WN (MOHHOW, KOBAriEHTHOW, MeTannmMyeckon), 3aBUCUMOCTb CKOPOCTU XUMUYECKOWN pe-
aKkUMn N NONOXKEHNST XMMNYECKOro paBHOBECUS OT pa3nUYHbIX aKTOpPOB;
* 8bIMOJIHSIMb XUMUYECKUU 3KCMepuMeHm 1o pacrno3HaBaHMO BaXXKHENLLMX HEOPraHNYeCKMX
N OpraHN4YecKnNX BELLIECTB;
* npoeodumb CaMOCTOATENbHbIA MOUCK XUMUYECKON WMHOPMaLMM C UCMONb30BaHMEM pas-
NNYHBIX UCTOYHMKOB (Hay4HO-NOMNYMSAPHbLIX WU34aHWK, KOMMbIOTEPHbIX 6a3 OaHHbIX, pecypcoB
MHTepHeTa); ncnonb3oBaTb KOMMbIOTEPHbIE TEXHONOrMKN Ans obpaboTku n nepegayn
XUMmn4eckon nHopmauum 1 ee npeacTaBneHns B pasnmyHbix opmax.

MCcnonb30BaTb NPUOOPETEHHbIE 3HAHUA U YMEHUSA B NPaKTU4ECKON AeATENbHOCTH
M NnoBCceAHEeBHOW XXWU3HU ANA:

0O BACHEHNST XMMUYECKNX SABNEHUI, NPOUCXOOALLNX B Npupoae, bbITy U Ha NPOU3BOACTBE;
* onpeaeneHns BO3MOXHOCTN NPOTEKAHNS XMMNYECKUX NPEBPALLEHMIA B PA3NNYHbIX YCIOBUAX U
OL€HKM X NOCNeaACTBuUM;
* 9KONOrMYecKn rPaMOTHOrO NOBEAEHUS B OKpY>XKaloLLEN cpeae;
* OLEHKWN BAUAHNSA XMMUYECKOTO 3arpA3HEHMST OKpYXKatoLLLEN cpeabl Ha OpraHn3m YesioBeka u
ApYyrue XnBble OpraHn3mbl;
» 6e3onacHoro obpatleHns ¢ roptoYMMmn 1 TOKCUYHLIMK BeLLecTBamu, nabopatopHeim 06opyno-
BaHWEM;
* MPUroTOBMEHMSA PACTBOPOB 3aaHHOW KOHLUEHTpaLummn B ObITy U HA NPOM3BOACTBE;
* KPUTUYECKOM OLIEHKN OOCTOBEPHOCTU XUMMUYECKOW uHdopmauuu, noctynarollen us
pa3HbIX NCTOYHUKOB.
OCHOBHOE COOEPXAHUE NMPOIrPAMMbI

Ha ak3ameHe no xvMmum NocTynaroLmi B YHUBEPCUTET JOMKEH:

— MOKa3aTb 3HAHME OCHOBHbIX TEOPETUYECKMX MOSOKEHUN;

—  YMeTb MPUMEHATb TEOPETUYECKNE MNONOXKEHUS XMMUN NPY PACCMOTPEHNN KNaccoB HEop-
raHWYECKNX N OPraHNYEeCKUX BELLLECTB U UX COeOUHEHWI;

— 3HaTb CBOWCTBA Ba)KHEWLLNX BELLECTB, MPUMEHSEMbIX B MPOMbILLFIEHHOCTU U BbITY;

— MOHMMaTb OCHOBHbIE HAaY4YHble NPUHLNUMBI BXKHENLLNX XUMUYECKNX NPON3BOACTB;

— pewaTb TUNOBbIE N KOMOMHMPOBAHHbIE 3a4a4M MO OCHOBHbLIM pasdesniaMm XuMun.

MeToabl NO3HaHUA B XMMUK
Hay4yHble MeToAbl NO3HAHUA BELLECTB U XUMUYECKNX ABNEHUIA. POnb aKcnepMMeHTa u Teopumn B
xvuMmnn. MogenvpoBaHue XMMUYECKNX NpoLeccoB. AHamNM3 U CUHTE3 XMMNYECKUX BELLECTB.
OCHOBbI TEOPETUYECKON XUMUKN
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1. lNpeamet n 3agadn xmmun. AsneHnst pusndeckme n xmmmyeckne. Mecto xummn cpegm
€CTeCTBEHHbIX HayK. Xumusa 1 doapmaums, aKkonorus.

2. OcHOBbl aTOMHO-MOSEKYNSAPHOro yvyeHus. MNoHATUA aTomMa, Mosfekynbl, 3feMeHTa, Be-
wectBa. OTHOCUTENbHAs aTOMHasa M OTHOCUTENbHas MorekyndpHas maccel. Monb - egMHuua
Konu4yecTtea BellecTBa. MonsipHaa macca. CTEXMOMETPUs: 3aKOH COXPaHEHWS MaccChbl Belle-
CTBa, NOCTOSIHCTBO cocTaBa. 3akoH ABoragpo, MOndApHbIi 06beMm, ypaBHeHne MeHnpeneesa -
KnanenpoHa. OTHocuTenbHasa NNOTHOCTL rasa.

3. Xvmundeckune anemeHTbl. 3HaKNM XMMUYECKUX INIEMEHTOB, DOPMYITbl XMMUYECKUX COoeaun-
HeHun. MNMpocToe BewecTBo. CrnoxHoe BewecTBo. AnnoTponud. BaneHTHOCTb 1 CTeneHb OKMC-
neHuna. CoctaBneHne XuMmMyeckmx oopmyn no BaneHTHOCTU 3N1IEMEHTOB M aTOMHBbIX rpynmn.

4. CtpoeHune atoma. ATomHoe sapo. MN3oTonbl - pasHOBUAHOCTL aTOMOB XMMUYECKUX 3re-
MEHTOB. SloepHble NpeBpaLleHust.

5. CTpoeHue anekTpoHHbIX 060104YeK aTOMOB. JNEKTPOHHbIE KOH(UIypauumn aToMoB B OC-
HOBHOM N BO30YXAEHHOM COCTOSHUSAX.

6. Otkpbitne [.WN. MeHgeneesbiM NepnoanyecKkoro 3akoHa M co3gaHue nepuogudeckon cu-
CTEMbI XMUYECKNX anemeHToB. CoBpeMeHHas hopmynmnpoBka nepuoanyeckoro 3akoHa. CTpoe-
HWe nepuoanyveckon cuctembl: Gonblune 1 Manbie Nepuoabl, rpynnbl U NOArpynnbl. 3aBUCUMOCTb
CBOWCTB 3/IEMEHTOB N 06pa3syeMbiX MU COEOVUHEHUIN OT MOSIOXKEHUS 3NIEMEHTA B NEPUOONYECKON
cucteme.

7. Buabl XMMMYECKOW CBA3W: KOBarneHTHas (nonsipHas U HenondpHasl), MOHHas, MeTannu-
yeckasi, BogopoaHasi. MexaHn3ambl 06pa3oBaHus U NpuMepbl coeanHeHni. MNoHaTue o rmbpunau-
3aumm opbutanen.

8. ArperatHble COCTOSAHMSI BeLWEeCTB. Tunbl KPUCTANNMYECKUX peLlleToK. 3aBMCUMOCTb
CBOWCTB NPOCTbIX N CIMOXHbIX BELLLECTB OT TUMNa XUMUYECKON CBA3N N KPUCTANNMYECKON peLleT-
Ku.

9. Knaccudukaums XMMUYECKUX peakuun: peakumm COedNHEHUs, pasrnoXeHus, 3amelle-
HWs1, o6MeHa. Mpumepsbl apyrux Knaccudmkaumi.

10. TennoBble a(pPeKTbI XUMNYECKUX peakunin. TepMOXUMMYECKME YPaBHEHMS.

11. CKOpOCTb XMMWYECKNX peakuuin. 3aBMCUMOCTb CKOPOCTM peakuun OT Mpupodbl U KOH-
LEeHTpaumm pearmpyoLmx BewecTs, Temnepatypbl. Katanus n katanvsatopsbl.

12. O6paTMMOCTb XMMUYECKUX peakumin. XMMU4ecKoe paBHOBECKE W YCIOBUSA €ro cMmeLle-
Hus, npuHumn Jle WaTtense.

13. PactBopbl. PactBOpMMOCTL BeLlecTB. 3aBMCUMOCTbL PacTBOPMMOCTM BELLECTB OT UX
npupoabl, TemnepaTtypbl U gaBneHunsd. Cnocobbl Bbipa)XKeHUs1 KOHLEHTpaL MM pacTBopoB (Macco-
Bas 4ONS, MONsSipPHasi KOHUEeHTpauus).

14. OnekTtponuTtudeckasa guccoumaums. CteneHb anccoumauun. CunbHble U criabble anek-
TPONUTbI. YCNOBUA NPOTEKAHMS peakuui B pacTBoOpax 3MEKTPONMTOB. VIOHHbIe ypaBHEHUS pe-
akumn. CBOMCTBA KUCNOT, COMEN U OCHOBAHWIM B CBETE TEOPUN INEKTPONUTUYECKON Anccouma-
uuun AppeHuyca.

15. OknucnuTenbHO-BOCCTAHOBUTENBHBLIE Npouecchl. CocTaBneHne ypaBHEHUI OKUCIUTENb-
HO-BOCCTAHOBUTESNbHbLIX peakumi. DNEKTPOXUMUYECKUA PAL, HANPSXKEHUA MeTansnoB. OnekTpo-
N3 pacnnaBoB U PpacTBOPOB, 3aKOHbI 3NIEKTPOn3a.

HeopraHu4yeckas xumusa

1. OcCHOBHbIE KIacCbl HEOPraHNYECKMX BELLECTB, UX Ha3BaHUs (HOMEHKNaTypa), reHeTude-
CKas CBSA3b MeXQy HUMM.

2. Okcugpl. Cnocobbl NOnyyYyeHns, CBOMCTBA OKCUAOB.

3. OcHoBaHus, cnocobbl nonyyeHns, csoncTtsea. LLenoun, nx nonyveHve, ceBoncTea, Nnpu-
MeHeHue.

4. Kucnotbl, nx knaccudgukauus, obime cBoncTea, cnocobbl NonyvyeHus.

5. Conu, nx coctas, XMMUYECKNE CBONCTBA, cnocobbl nonydeHns. M'Maponua conen.

6. MeTtannbl, nx NnonoxeHue B nepnoguyeckon cucreme. Prusmyeckne n XuMmmnieckme CBon-
ctBa. OcHOBHbIEe cnocobbl nonyyeHna. MeTannbl 1 cnnaebl B TEXHUKE.

7. O6Las xapakTepucTuka WenoYvHbix meTtannoB. Okcnabl 1 COMNMY WENOYHbLIX METANIIOB.
KanuiHble yoobpeHus.

8. O6Las xapakTepuCcTuka afieMeHToB rnaBHoM nogrpynnel |l rpynnel nepuogmMyeckon cu-
CTEMbI XMMNYECKMX anemeHToB. Kanbuun n ero coegnHeHnd. >KecTkocTb BOAbI U ee yCTpaHe-
Hue.
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9. OO6Las xapakTepucTmka aneMeHTOB rnasHon noarpynnel Il rpynnel nepuognyeckon cu-
CTeMbl XMMNYECKNX 31eMEHTOB. ANOMUHNI. AMIOTEPHOCTL OKCKAa U ruapokcmaa antoMUHKUS.

10. >Kene3so, ero okcuabl U rMapoKCHabl, 3aBUCUMOCTbL CBOMCTB OT CTEMEHW OKUCTIEHNS XKe-
nesa. XuMmnyeckme peakuuu, rnexaiime B OCHOBE Mo NyvyeHus YyryHa u ctanu. Ponb xxenesa n
€ro CrnfiaBoB B TEXHUKE.

11. Bogopoa, ero B3aMMoAencTeue ¢ Metannamu, HemeTannamm, okcngamm, opraHmyeckn-
MU COEOUHEHNAMM.

12. Kucnopog, ero annotponHbeie mogndukauun. Ceonctea o3oHa. Okeugbl n nepokcuabi.

13. Boga, ctpoeHue Boabl. dusnyeckme n xummyeckume ceoncTea. lNepokema Bogopoaa.
Kpuctannorugparhl.

14. Obwas xapakrepucTumka ranoreHoB. [anoreHoBogopoabl. ManoreHnapl. Kncnopogaco-
Aepxawue coeguHeHus xnopa.

15. O6Lias xapaKkTepucTmka afIeMEHTOB rMaBHOWM NOArPYNMbl YeTBEPTOW rpynnbl Nepruoam-
Yeckon cucTemMbl xummndecknx anemeHToB. Cepa. Ceposogopoa. Cynbduasl. Okenabl cepbl (1V)
n (VI), nony4yeHme, npom3BogCcTBO CEPHOM KACNOTHI.

16. ObLias xapaKkTepucTmka 3afieMeHTOB rmaBHoW noarpynnel V rpynnbl NepUoanYeckon cu-
CTEMbI XUMNYECKMX 3NeMeHTOB. A30T. AMMMAK, €ro NPOMbILLIEHHbIN cMHTE3. ConM aMMOHKS.
Hutpugel. Okenapl azoTta. A30THasA M a30TUCTaA KUCNOTbI 1 X CONU. A30THbIE yO0OpeHus .

17. ®docdop, ero annotponHelie mogudukauun. Okeng docdopa (V), opTo-, MeTa- n
andocdopHas KUCNoTbl 1 nx conn. docopHble yaobpeHus.

18. O6Las xapaKkTepucTmka afieMeHTOB rnaBHow nogrpynnsl 1V rpynnbl Nepruoanyeckon cu-
CTEMbl XMMUYECKNX 3NIEMEHTOB. YTnepos, ero anfnoTponHble moandukaumm. Okecuabl yrinepoaa.
YronbHas kucnota un ee conu. Kapbugbl Kanbuus 1 antoMmHUS.

19. KpemHuir. Okena kpemHus (1V). KpemHnesas kucnoTa u ee conu.

OpraHnyeckasa xumus

1. Teopusi XNMUYECKOTO CTPOEHUS opraHm4eckux coegmHeHmn A.M. bytneposa. 3aBucu-
MOCTb CBOWCTB BELLECTB OT UX CTpoeHus. Bugsl nsomepun. NMpupoga XMMn4eckon CBa3mM B Mo-
nekynax opraHM4yeckux co eguMHEHWI, roMOo- reTeponuTnieckme cnocobbl paspbiBa cessen. lNo-
HSATME 0 CBOBOAHBIX paguKanax n MoHax.

2. [lpepenbHble yrneBoaopoabl (ankaHbl 1 LMKIOankaHbl), UX 9MNeKTPOHHOE U NPOCTpaH-
CTBEHHOE CTpoeHne. HomeHknatypa. Msomepus.

3. OTuneHoBble yrneBogopoab! (ankeHbl), UX ANEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHME
(o - n 7 - cBaaun). HomeHknatypa, nsomepus. Npasuno MapkosHukoBa. ConpskeHHblIe OUEHO-
Bble YrneBoAopoabl, 0COBGEHHOCTN NX XMMUYECKMUX CBOMCTB.

4. AueTuneHosble YyrneBoAopoabl (ankuHbl), X ANEKTPOHHOE 1 NPOCTPAHCTBEHHOE CTpOe-
Hue (o - 1 «t - cBA3n). HomeHknaTypa.

5. ApomaTtunyeckune yrnesogopodbl (apeHbl). beH3omn, aneKTpoHHOE U MPOCTPaHCTBEHHOE
cTpoeHune. N'omonorn 6eH3ona. MNoHATHME O B3aMMHOM BNUSHMM aTOMOB Ha NpuMMepe Tonyona
(peakuun apomaTMyecKon CUCTEMbI U YINeBO4OPOAHOro pagukana).

6. lNpupogHble NCTOUHWKM YrNeBOAOPOA0B: HEPTb, NPUPOLHLINA N MOMYTHLIA HEPTAHON ra-
3bl, yronb. [eperoHka HedTn. KpekuHr. MNpoaykTel, nonyyaemble U3 HeTH, X NPUMEHEHME.

7. CnupTbl. [epBuYHbIE, BTOPUYHbIE U TPETUYHbIE CNUPTbl. HOMEeHKNaTypa, CTpoeHue, Xu-
MMUYECKME CBOMCTBA OOQHOATOMHbIX CANPTOB. [MPOMBILLNIEHHBIN CUHTE3 3TaHosa. MHOroaToMHbIE
CnnpTbl, HOMEHKMNaTypa, ocobble CBOMCTBA (STUMNEHININKONb, MNLEPUH).

8. ®deHon, ero CTpoeHue, B3auUMHOE BIiYsiHUE aTOMOB B Moriekyrne. XumMuyeckne cBoOMCTBa
deHona, cpaBHEHME CO CBOMCTBaMU annugaTnyeckmx CnupToB.

9. Anbgermngbl. HomeHknatypa, cTpoeHune, msmyeckme n xmummyeckme caorncrtea, OcobeH-
HOCTW kap6OoHWMNBHON rpynnbl. MypaBbUHbBIA U YKCYCHbIN anbaeruabl, X nonyvyeHne, npumeHe-
Hue.

10. KapboHoBble kucrnoTthl. HomeHknaTtypa, CTpoeHue, (pmsmyeckme m XMMmudeckne CBOMK-
ctBa. BaanmHoe BnnsaHuMe kapOOKCUNbHOW rpynnbl U YrNeBogopoSaHOro pagukana. lNpepens-
Hble, HenpeaernbHble N apoMaTudeckme KUCnoTbl. MprMmMepbl KUCNOT: MypaBbuHasA (ee ocobeH-
HOCTM), YKCYCHas, cTeapuHoBas, 6eH3onHasa. OKCUKNCNOTEI. [pumMepbl OKCUKUCIIOT: MOMOYHas,
BMHHas, canuuunosas.

11. CnoxHble adupbl. CTpoeHne, xummdeckme ceoncTBa. Peakuusa atepudmkauunn. XXnpebl,
NX ponb B NPUPOAE, XMMmyeckas nepepaboTka X1poB (rMaponus, rmapupoBaHue).
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12. Yrnesogopogbl. MoHocaxapugbl: ritoko3a n dpyktosa. Onurocaxapuipl: ManbTo3a u
caxapo3sa. [Nonucaxapugbl: Kpaxman u uennonosa. MIx ctpoeHne, omsndeckne n xmmmyeckme
CBOWCTBA, pofb B Npupoae.

13. AMyHbI. AnudpaTndeckne n apomatuvyeckue amuHbl. B3aumHoe BnMsiHME aTOMOB Ha
npumMmepe aHunuHa. NepBryHbIe, BTOPUYHbBIE U TPETUYHbIE aMUHBI.

14. AMnHokMcnoTbl. CTpoeHne, XMMUYecKkne CBONCTBa, nomepus. Anbda-aMmmMHOKUCAOTHI -
CTPYKTYpHble eanHuLbl 6enkoB. MNMentuapl. CTpoeHne, Guonornyeckasa ponb 6enkos.

15. Muppon. MupuguH. MNupuMnanHOBLIE M MYPUHOBbLIE OCHOBaHWUSA, BXOAsWME B COCTaB
HYKNenHOBbIX KUCNOT. [peacTaBneHne o CTPYKType HYyKNenHOBbIX KACHOT.

16. Peakuun nonvmepusauum m nonukoHgeHcauumn. ObLime noHATUS XUMUWU BbICOKOMOME-
KynapHbIX coegnHeHunt (BMC): MoHOMep, nonumep, anemMeHTapHoe 3BeHO, cTeneHb Nonmvepu-
3aumm (nonmkoHgeHcaumn). MNpumepbl pasnnyHbix Tunos BMC.

XMMMA N XKU3Hb

1. Xumunsa n 3goposbe. JlekapcTtsa, hepMeHTbI, BATaAMWUHbI, FOPMOHbI, MUHEpasibHble BOAbI.
[Mpobnembl, cBA3aHHbIE C MPUMEHEHNEM JIeKapCTBEHHbIX NpenapaTos.

2. XvMmus B NOBCEAHEBHOM XM3HU. Motowme 1 ynctswme cpeactea. Npasmna 6e3onacHon
paboTbl co cpeacTBamMm GbITOBON XMMUK. BbITOBas xummnyeckasi rpaMoTHOCTb.

3. [MpombiwneHHOe NonyyYyeHne XMMMYECKUX BELLECTB Ha Npumepe npov3BOACTBa CEPHOM
KUCNOThI.

4. Xnmudeckoe 3arpsa3HeHne OKpyXatoLLlen cpeibl U ero nocrneacTeus.

TunoBble pacyeTHble 3aaa4un

1. BbluncneHne oTHOCUMTENbHOW MOSEKYSIPHON MacChl BELLECTBa No ero hopmyne.

2. Bbluncnenune maccoBbix gonen (NPOUEHTHOro coaepkaHusi) afIeMEHTOB B CITOXXHOM Be-
LecTBe No ero gopmyre.

3. BblunucneHve maccoBor onm pacTBOPEHHOrO BellecTBa B pacTBOpe, €Criv MU3BECTHa
Macca pacTBOPEHHOro BelllecTBa U Macca pacTBopa.

4. BbluMcneHme macchbl pacTBOPUTENSI U MacCbl PaCTBOPEHHOrO BELLECTBA NO M3BECTHOM
MacCOBOW Jone pacTBOPEHHOro BeLLeCcTBa U Macce pacTBopa.

5. BbluncneHue macchbl onpeaeneHHoro KonMyecTsa BeLLecTBa.

6. Bbluncnenue konmnyecTBa BellecTBa (B MOSb) MO Macce BeLLEeCTBa.

7. BbluucneHne oTHOCUTENBHOW MIIOTHOCTU ra30006pa3HbIX BELLECTB.

8. BbluucnenHne obbema onpegeneHHoOro KommyectBa rasoobpas3Horo BellecTBa npu
nobbIX 3a4aHHbIX YCIOBUSX.

9. BbluucneHne maccbl razaoobpasHoro BeLLecTBa, 3aHMMaloLero onpeaerieHHbli oobem,
npuv NobbiX 3a4aHHbIX 3HAYEHUAX TeMnepaTypbl U AaBNEHUS.

10. BbluncneHne obbema onpegeneHHon Macchl ra3oobpasHoro BewecTea npu nwobbix 3a-
AaHHbIX YCNOBUSAX.

11. HaxoxgeHne npocTenwlen xmmmieckon dbopmyrbl BELLECTBA NO MacCOBbLIM AONSM ane-
MEHTOB.

12. BbluncneHne maccbl NpoAyKTa peakumm no n3BeCTHbIM Maccam UCXOOHbIX BELLECTB.

13. BeluncneHne maccbl NpoAayKTa peakumm no M3BeCcTHOM mMacce O4HOro U3 BCTYMMBLUMX B
peakumio BELEeCTB.

14. BeluncneHune Bbixoga NpoAyKTa peakumm B NpoLeHTax OT TEOPETUYECKM BO3MOXHOrO.

15. Beluncnenne maccbl (06bema) npodykra peakumm no mM3BecTHOM Macce (o06bemy) mc-
XOOHOrO BeLLeCTBa, CoOAepKaLLero onpeaeneHHyo Ao NnpuMMecen.

16. BbluncneHne maccoBow 40NN KOMMOHEHTOB CMECH Ha OCHOBE [AaHHbIX 3adayu.

17.YcTaHoBNEeHNEe MONeKynsapHon opMysibl ra3oobpasHoro Bewlectsa no nNpogykram cro-
paHus.

MpumepHbIN 3K3aMeHaLMOHHbIN TeCT

1. Macca (B rpaMmax) nopL1M a3oTHOW KUCNOThI, B KOTopon copepxutca 1.5*10%° atomos
Kucnopopa, COCTaBuT:
1)5.25 2)15.75 3)47.3 4)84.2 5)215

2. KakoBbl cTeneHn OoKMCNeHUss aToOMOB a3oTa B aMMMake, a30THOM U a30TUCTOM KUcho-
Tax?



1) -3,#3 n+5 2)+3,#3n-3  3)-3,+3u +4
4)-3,+51n +3 5) +3, +5 1 -3

3. Kak nameHsA0TCA cTeneHn OKUCIeHUs 35IeMeHTOB B peakuun B3aMMoaeNCTBUSA KOH-
LLeHTPMPOBaHHOM a30THOM KUCIOThbI C cepon?

1) a3oT BoccTaHaBnuBaeTcs oT +3 o 0, cepa okucnsetcs ot 0 go +4

2) a3oT okucnisieTes oT +3 go +5, cepa BoccTaHaenueaetcsa o1 0 oo -6

3) a3oT BoccTaHaBnueBaeTcs oT +5 go +2, cepa okncnsietes ot 0 go +6

4) a3oT okucnsieTca ot +5 fo -2, cepa BocctaHasnmaeTcsa ot 0 oo +6

5) a3oT BoccTaHaBnmBaeTcs oT +3 Ao -2, cepa okucnsaetca ot 0 oo +4

4. MNMpwn obpa3oBaHUM pacTBOpa MexAay MorieKyflamm pacTBOPEHHOro BellecTsa 1 pac-
TBOPUTESNS NPOUCXOOUT:

1) TonbKO hmsmyeckoe B3aNMoLgenCcTBNE

2) TONbKO XMMMYECKOE B3aNMOLENCTBNE

3) hmnsnyeckoe 1 xmmmudeckoe B3anMoLencTeme

4) obpa3oBaHue 0gHOro HOBOMO BELLECTBA

5) HET HMKaKoro B3anMoLenCcTBUS

5. ®opMyna BbICLLEro oKChAa 3fieMeHTa C 3MeKTPOHHOM KoHdurypaumen 1s22s?2p°3s?3p?
1)30 2)3,0 3)30, 4)30; 5)3,0;

6. Peakumsa mexay BOAHbIMU pacTBOPaMM KakKuxX BeleCcTB COOTBETCTBYeT ypaBHEHMUE B
cokpatleHHow dopme: Fe*+30H = Fe(OH);?

l) Fe+H,O0— 2) Fe+H,SO,—~
3) Fe(OH)3+H20—) 4) Fez(SO4)3+Ba(OH)2—)
5) FEQ(SO4)3+ KOH—

7. Okeunp cpocchopa maccom 11 r cogepxut 6.2 r hpocdopa. KakoBa BaneHTHOCTb ¢doc-
¢opa B aTom okcuae?
Hn1Eo201 3 41V 5V

8. YKaxknte B KAKom n3 npuBeOeHHbIX HUXXe pAAOoOB codepXXaTCcA TOJIbKO Teé OKCUAbl, KOTO-
pble Npu OObIYHbIX ycnoBusx pearmpyrT C BOOOMN.

l) CaO, 803, P205, Na,O 2) BaO, SO, Li20, S|02

3) CrOs, Fe,03, A1,03, MgO 4) N,Os3, CO, CuO, FeO

5) Kzo, Cr03, SiOQ, F9203

9. YKaxXnte B KAKOM U3 paAoB coAepXxaTtcs TONMbKO Te COJiIn, KOTOpbIie CMNOCOOHbI rmgpo-
JIN30BaTbCHA.

1) FeSO,, FeS, ZnCl,, Na,CO;

2) NaHSO,, KHNO,, Ca(OH)Cl, CuS

3) KzSO4, NaHQPO4, NaQHPO4, N3PO4,

4) Ba(OH)CI, Ba(HSO,),, Ba(HS),, Ba(OH)NOs

5) Ca(CHsCOO),, (CH,CO0),Mg. (HCOO),Ba, BaSO,

10. Kakne o6bembl xnoposogopoaa (H.y.) u Boabl NOTpPeOyoTCA ANA NnpuroToBneHuns 1 kr
pactBopa, copepxawero 0.08 maccoBbIX gonen xnoposogopoaa?

1) 8 n HC1 1 0.82n H,0 2)16 n HC1 1 1 n H,O

3)22.4 n HC1 1 0.776 n H,O 4)24 n HC1 1 0.82 n H,0O

5)49.1 n HC1 1 0.92 n H,O

11. Kakue npoAyKTbl peakuuu obpasyloTca npu B3aumogencTemm cepebpa



C KOHLeHTPUPOBaHHOM a30THOM KUCINOTON?
l) AgN03 + Hz 2) AgN03 + NO + Hzo 3) AgN03 + N02 + Hzo
4) AgN03 + N2 + Hzo 5) AgN03 + NH4NO3 + Hzo

12. YkaxuTe U3 npMBeAeHHbIX MeTans, KOTOPbIA B NPOMBILLIIEHHOCTMU MOJy4aroT 3neK-
TPONMU30OM ero pacnnasneHHON COnu.
NDCu 2)Ag 3)Sn 4)Ca 5)Fe

13. B kakon CTPOKe cogepxaTtcsa TONMbKO Te COJIN, KOTOopble AaloT Werno4yHyr peakuuio B
BOAHOM pacTtBope?

1) KNOg, KzCOg, Nazs 2) NH4C|, Ca(N03)2, NaCIOg

3) CHgCOOK, Nast4, (NH4)2C03 4) Na2C03, CH3COONa, KZS

5) CaCl,, MgS, A1PO,

14. AnAa nony4YyeHus N3BeCTKOBOIro TecTa Maccom BoAbl 3 Kr obpabotanu 1kr HeralweHHoOMn
n3BecTtu. Bo ckonbko 3To npeBbIWaeT TO KONIMYECTBO BOAbI, KOTOPOE COOTBEeTCTBYeT
YPaBHEHUIO peakunmn?

1)B2pa3a 2)B3pasza 3)B6pas3 4)B9pa3 5)B12pas3

15. YrneBoaopoa, B KOTOPOM op6uTanu Bcex aTomMoB yrnepoga umeroT sp® ruépuamsa-
Lu1Io:
1) nponuneH 2)6eH3on  3)nponaH  4)nponuH

16. Kakoe u3 npuBeaeHHbIX HNXKe BellecTB obecuBeuMBaeT 6pOMHYI0 BoAay npu obbly-
HbIX YCNOBUAX?
1) metaH 2)ataH 3)atuneH 4)6eH3on 5) nponaH

17. CKONbKO N30MepoB nmeeT coegnHeHune ¢ amnupuyveckon ¢popmynon C,H,OH?

1)6 2)5 3)2 44 53

18. Nocne nponyckaHua 3TUNOBOro cnupTta maccon 184r yepes TpyoKy € HarpeTbIM OK-
CMOOM arntoOMUHUA NOSNYYUIIN 3TUNEH 06 bEMOM 67.21 (H.y.) U NPaKTUYeCKUM BbIXO-
AOoM...(B npoueHTax).

1)75 2)93 3)66 4)82 5)30

19. Kakue gBa cnoXxHbix achmupa nmeroT odLyto monekynsapHyto coopmyny C;H;0?
1) saTundopmmnat n METUNITUNOBLIN Ahmp

2) meTunaueTart n aTUIMeTUNoBbIN ahunp

3) meTunaueTar n atundgopmmat

4) atundopmunat 1 AN3TUMNOBLIN 3PUP

5) meTunaueTtaTt n AnaTUNoBLIN 3chmp

20. KakoBa maccoBas gons yrnepoaa B aMMHOYKCYCHOW Kucnorte?
1)14% 2)24% 3)32% 4)41%  5)36%

Ha ak3ameHe MOXHO Nofib30BaTbCA:
ma6bnuyamu «lepunoguyeckas cuctema xmmmndeckux anemeHTtoB [. V. MeHoeneesay; «Pac-
TBOPUMOCTb OCHOBAHWI, KUCMOT U CONen B BOAEY»; «ANEKTPOXUMUYECKUA psa CTaHOapPTHbIX
3NEKTPOHHbIX MOTEHLUMANoBy, NPy peLleHnn 3agay KasbKyisimopom.
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