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NOACHUTENBbHAA 3ANMNCKA

MNporpamMma No XUMWMM COCTaBrieHa Ha OCHOBe bedeparibHOro KOMMOHEHTa rocyaap-
CTBEHHOro cTaHgapTa cpefHero obuiero obpasoBaHusa A4S, 1L, NOCTYNaoLWmMX Ha Nporpammei
BbICLLEro 06pa3oBaHus — NporpamMmbl 6akanaepuaTta, nporpammbl crieyuanuTeTa.

MporpaMma KOHKPETU3MPYET coAepXKaHue NMpeaMeTHbIX TeM obpas3oBaTenlbHOro CTaH-
AapTa, AaeT pekoMeHAyeMyk MocnefoBaTeflbHOCTb WU3ydeHUst TeM U pas3fenoB y4ebHoro
npeameTa ¢ y4eTOM MeXNpPeaMeTHbIX U BHYTPUNpeaMETHbIX CBSA3e, Norvku y4ebHoro npouec-
ca. B nporpamme onpegeneH nepeyeHb pacHeTHbIX 3a4au.

OBLLUAA XAPAKTEPUCTUKA YHYEBHOIO NPEAMETA

OCHOBHbIMK MpoGreMaMmm XMMnn SBNSAKOTCA M3YyYEHMe COCTaBa M CTPOEHMS BELLECTB,
3aBMCUMOCTU UX CBOWCTB OT CTPOEHUS, KOHCTPYMpPOBaHWE BELLECTB C 3ad4aHHbIMW CBOMCTBaMMU,
nccrnegoBaHne 3aKOHOMEPHOCTEN XMMUYECKMX MpeBpaLLeHnin U NyTen ynpaBfeHns umn B ue-
NSX NONy4YeHUs BELEeCTB, MaTepuanos, 3HEPrn.

CopaepxaHve nporpamMmmbl CTPYKTYpUpPOBaHO MO nNATh 6rnokam: MeToabl NO3HaHWA B XU-
Mun; TeopeTnyeckne ocHOBbI Xumun; HeopraHmdeckas xumus; OpraHudeckas xumus; XvMums m
XN3Hb.

LUenn

U3yyeHue xumuu Ha 6a3080M ypoeHe HanpaesieHo Ha 0ocmu)XKeHue cnedyrouwux uenel:
* OCBOEHME 3HAHNM O XMMMNYECKOWN COCTaBNSAOLLIEN ECTECTBEHHO-HAYYHOW KapTUHbI M1pa,
BaXXHEMNLLUNX XMMUYECKMNX MOHATUSX, 3aKOHAX N TEOPUSIX;

* OBfageHne YMeHUsIMU NPUMEHATb MOSlyYeHHble 3HaHWS ANs 0O0bACHEHUs pa3HOOOpasHbIX
XUMNYECKNX SIBIIEHUI U CBOWCTB BELLECTB, OLEHKU PO XMMUN B Pa3BUTUM COBPEMEHHbIX TEX-
HOMOrM 1 NONy4YeHUM HOBbIX MaTepuasnos;

* pa3BuTUE NO3HaABATENMbHbIX MHTEPECOB M MHTENNEKTyanbHbIX CNOCOBHOCTEN B Npouecce
CaMOCTOATENbHOro NPUOBPETEHNA XUMUYECKUX 3HAHUI C UCMOSb30BaHNEM Pa3fNYHbIX UCTOY-
HUKOB MHGOPMaLMK, B TOM YNCIIE KOMMbIOTEPHbIX;

* BOCNUTaHMe YOEeXOAEeHHOCTU B NMO3UTMBHOW PO XUMMUU B XXMU3HU COBPEMEHHOro obLuecTsa,
HeoBXoANMOCTN XMMMUYECKM FPAaMOTHOMO OTHOLLIEHUS K CBOEMY 340POBbI0 U OKpYXKatoLLen
cpeae;

* NPMMEeHeHUe NOoJTyYeHHbIX 3HaHUN U YMeHun Ang 6e30nacHoro MCNoNb30BaHWs BELLECTB U
mMaTepuanoB B ObITy, CENbCKOM XO35NCTBE M Ha NMPOU3BOACTBE, PELUEeHNs NPaKTU4eCKMX 3agad
B MOBCEOHEBHOW XW3HW, NpeaynpexaeHns SBneHnin, HaHOCALNX Bpea 300POBbI0 YeroBeka 1
OKpYyXatoLLen cpeae.

YMeHusA, HaBbIKM U CNOCOObI AeATeNbHOCTH

Mporpamma npegycmatpvBaeT opMuMpoBaHMe OOLLMX YMEHUA U HaBbIKOB, YHUBEP-
canbHbIX CNOCOB0B AEATENBHOCTU U KINOYEBBIX KOMNETEHL M.

— YMEHMEe CaMOCTOATESIbHO U MOTUBMPOBAHHO OPraHM30BbiBaTb CBOH MO3HaBATENbHYHO
AEeATENbHOCTb (OT NOCTAHOBKM Lienu A0 NOMyYeHUS 1 OLEHKN pesynbTaTa);

—  MCMOSIb30BaHNE 3NIEMEHTOB NPUYMHHO-CNEOCTBEHHOIO U CTPYKTYPHO-PYHKLMOHANBHOro
aHanmsa;

— onpegeneHne CyLLHOCTHbIX XapaKTepPUCTUK M3y4aemMoro obbekTa; yMEeHMe pPasBepHyTO
0060CHOBbIBaTb CY)XAEHUS, AaBaTb onpeneneHus, NpuBoAMTb OOKa3aTenbCTBa; OLEHNBAHNE U
KOPPEKTMPOBKa CBOEro NMOBEAEHMS B OKPYXKAKOLLEN cpefe, BbIMOSTHEHNE B NMpakTU4EeCKon aes-
TENbHOCTN U B MOBCEOHEBHOM XU3HWU 3KOMOrnyeckmx tpeboBaHuin; NCNonb3oBaHne mMyrbTuMme-
ONNHBIX PECYPCOB M KOMMBIOTEPHbIX TEXHOMNOMMN Ans obpaboTku, nepegaydn, cuctemaTnsauum
nHopmMaumm, cosgaHns 6a3 gaHHbIX, NPe3eHTauun pesynbTaToB Mo3HaBaTENbHOW U NpaKTu-
YyecKoW OeaTenbHOCTH.

TPEBOBAHUA K YPOBHIO NOAITOTOBKU
B pe3ynbTaTte usy4yeHuss XmuMMn Ha 6a30BOM YPOBHE YYE€HUK AOITKEH
3HaTb:



* gaXkHellwlue XumMu4yeckKue FMOHSIMUST. BELLECTBO, XMMUYECKUA dNeMeHT, aToM, MONekyna,
OTHOCUTENbHbIE aTOMHasl U MOJSIEKYNsipHasi Maccbl, MOH, annoTPonuda, U30TOMbl, XMMUYECKas
CBS13b, 3MEKTPOOTPMLUATENBLHOCTb, BaNeHTHOCTb, CTENEHb OKUCIIEHUS, MOfb, MOSSpHaa Macca,
MOSISIPHbIA 06bEeM, BeLecTBa MONEKYNAPHOrO U HEMOSEKYNSIPHONO CTPOEHUS!, paCTBOPbI, ArekK-
TPONUT N HESNEKTPONUT, SMEKTPONUTUYECKAs AMCCOUMaUNA, OKACIUTENb U BOCCTAaHOBUTESb,
OKMCIIEHNE N BOCCTaAHOBIIEHWE, TENMNOBON 3A(PMEKT peakunmn, CKOPOCTb XMMNYECKOW peakunu,
KaTtanus, XMMmMyeckoe paBHOBeECUE, YrnepoaHbIn ckeneT, yHKUMOHanbHas rpynna, usoMepus,
rOMOMOrusi;
* OCHOBHbIEe 3aKOHbl XUMUU. COXPaHEHUs1 MacCbl BELLEeCTB, NOCTOAHCTBA COCTaBa, Nepuoau-
YECKNI 3aKOH;
* OCHOBHbIEe MeopuUu XUMUU. XUMNYECKON CBA3N, SNEKTPONMTUYECKON guccoumaumm, cTpoe-
HUS OPraHNYEeCKNX COEANHEHWI;
* eaXKHellWue sewjecmea U Mamepualsbl. OCHOBHblE METanNMbl N CNNaBbl; CEpHas, consiHas,
a30THasi U YKCYCHasi KMCIOTbI; LWEenovn, aMMnak, MMHeparnbHble yooOpeHusi, MeTaH, 3TUMeH,
aueTuneH, 6eH30, 3TaHoN, XUpbl, Mbina, rMKO3a, caxapo3a, Kpaxman, KrnetyaTka, 6enku, uc-
KYCCTBEHHbIE U CUHTETUYECKME BOJTOKHA, Kay4yKu, NiacTMacchl.
yMeTb:
* Ha3bleamb N3y4eHHbIE BELLECTBA N0 «TPUBMANIBHOM» UMM MEXOYHAPO4HOW HOMEHKATYpeE;
* onpedesisimb. BaNEHTHOCTb U CTEMEHb OKUCNEHUSI XMMUYECKUX SNEMEHTOB, TUM XUMUYECKOWN
CBA3N B COeANHEHUNIX, 3apsii MOHA, XapaKTep cpeabl B BOOAHbLIX pacTBOpax HEOPraHM4eCcKnx co-
€AVNHEHWN, OKUCNNTENb N BOCCTAHOBUTENb, NPUHAANEXHOCTb BELECTB K pas3fn4yHbIM Kraccam
OpraHMYecKnx coeguHEHUN;
* XapakKmepu308amb: 3N1IEMEHTbl MarblX NEPUOLOB MO UX MOMOXEHUIO B NEPUOANYECKON CU-
cteme [.N.MeHgeneeBa; obWMe XMMUYECKME CBOWCTBA MeTamnnoB, HEMeTamnsfioB, OCHOBHbIX
KNacCcoB HEOPraHMYecKMX M OpPraHMYEecKUX COEOVHEHUWN; CTPOEHME U XUMMUYECKME CBOWCTBA
N3y4YEHHbIX OPraHN4YeCcKNX COeANHEHNN;
* 06BSICHSIMb: 3aBNCUMOCTb CBOWCTB BELLECTB OT MX COCTaBa M CTPOEHUS; Npupoay XMMuye-
CKOW CBA3WN (MOHHOW, KOBAlEHTHOW, MeTanMyeckon), 3aBUCUMOCTb CKOPOCTU XMMUYECKON pe-
aKUMK1 1 MONOXEHN XMMUYECKOTO PaBHOBECUS OT pasnnyHbIX hakTopOB;
* 8bINOJIHSIMb XUMUYeCKUU 3KcrepuMeHm no pacrno3HaBaHUIO BaXKHENLLNX HEOPraHNYeCKnX
N OpraHN4ecKnx BELLECTB;
* Npoeodumb CaMOCTOSITENbHbIA MOUCK XMMUYECcKoW MHOopMaLMu C UCMOoNb3oBaHMEM pas-
NINYHBIX UCTOYHUKOB (Hay4HO-NOMYNSAPHbLIX U3OaHWUA, KOMMbIOTEPHbIX 6a3 AaHHbIX, PecypcoB
MHTepHeTa); ncnonb3oBaTh KOMMbIOTEPHbIE TEXHOMOMMK Ang 06paboTkn 1 Nnepenayn
XUMMN4eCKon nHopMauum 1 ee npeacTaBfeHNs B pasfmyHbiX hopmax.
MCNonb30oBaTb NPUOGpPETEHHbIE 3HAHUA U YMEHUA B NPaKTUYECKOW AeATEeNIbHOCTU U Nno-
BCeAHEeBHOMN XN3HW AnA:
0O BACHEHNST XMMUYECKNX SABNEHUIN, NPOUCXOOALLNX B Npupoae, bbITy U Ha NPOU3BOACTBE;
* onpeneneHns BO3MOXHOCTN NPOTEKAHNS XMMUYECKUX NPEBPALLEHMIA B PA3NNYHbIX YCIOBUAX U
OLEHKN X NOCNeaCTBUN;
* 9KOMOrMYeCcKn rPaMoOTHOrO NOBEAEHUS B OKPYXKaloLLEen cpeae;
* OLEHKWN BNUAHNS XMMUYECKOTO 3arpA3HEHNsT OKPYXKatoLLLEN cpedbl Ha OpraHn3m YesioBeka u
ApYyrue XnBble OpraHn3mbl;
» 6e3onacHoro obpalleHns ¢ roptoYnMMmn 1 TOKCUYHLIMK BeLLecTBamu, nabopatopHeim obopyno-
BaHMEM;
* MPUroTOBMEHMSA PACTBOPOB 3aaHHOWN KOHUEHTpaLumm B O6bITy M HA NPOM3BOACTBE;
* KPUTUYECKOM OLIEHKM OOCTOBEPHOCTM XMMUYECKON WHopMauuu, NocTynawLllen U3 pasHblxX
NCTOYHMKOB.
OCHOBHOE COAEPXXAHUE NPOIrPAMMbBI

Ha ak3ameHe no xvMmum NocTynaroLmim B YHUBEPCUTET AOSMKEH:

— MOKa3aTb 3HAHME OCHOBHbIX TEOPETUYECKMX MOMNOXKEHWUN;

—  YMeTb MPUMEHATb TeopeTU4ecKne NoNoXKeHUs XMMUn Npm paccMoTPEHUN KNnaccoB Heop-
raHMYECKNX N OpraHNYEeCcKUX BELLLECTB U NX COEQUHEHUN;

— 3HaTb CBOMWCTBA Ba)XHEMLUNX BELLECTB, MPUMEHSEMbIX B NPOMbILLIIEHHOCTU U ObITY;

— MOHMMaTb OCHOBHbIE HAaY4YHble NPUHLNUMBI BXKHENLLNX XMMUYECKUX MPOU3BOLACTB;

— pewwaTb TUNOoBbIE U KOMOMHMPOBAHHbLIE 3a4a4M MO OCHOBHbLIM pasgesniaMm XUMuK.
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MeToabl NO3HAHUA B XUMUU
HayuyHble meToabl NO3HAHUSA BELLECTB U XMMUYECKNX ABNEHMI. POnb aKCnepmMMeHTa u Teopumn B
xumMmnn. MogenmpoBaHne XMMMYeCcKnx npoLeccoB. AHanNM3 n CMHTE3 XMMNYECKMX BELLLECTB.
OCHOBbI TEOPETUYECKOM XMMUK

1. lNpeameTt n 3agadn xmmun. AsneHnst pusndeckme n xmmmyeckne. Mecto xummn cpegm
€CTeCTBEHHbIX HayK. Xumusa 1 oapmaums, aKonorus.

2. OcHOBbl aTOMHO-MOSEKYNSAPHOro yvyeHus. MNoHATUA aTomMa, MOSekynbl, afeMeHTa, Be-
wectea. OTHOCUTENbHAs aTOMHas M OTHOCUTENbHAsl MornekyndpHasi maccbl. Monb - eguHMua
Konu4yecTtBa BellecTBa. MonsipHaa macca. CTEXMOMETPUS: 3aKOH COXPaHEHUS Macchbl Belle-
CTBa, MOCTOSIHCTBO cOocCTaBa. 3akoH ABoragpo, MonspHeln o6beM, ypaBHeHne MeHpeneesa -
KnanenpoHa. OTHocuTenbHasa NNoTHOCTL rasa.

3. Xvmudeckune anemeHTbl. 3HaKM XMMUYECKUX INTIEMEHTOB, DOPMYITbl XMMUYECKMUX COoenun-
HeHuI. NMpocToe BewecTBo. CnoxHoe BewecTBo. Annotponnsa. BaneHTHOCTb M CTeneHb OKUC-
nexHusa. CoctaBneHne XmuMmyeckmx popmyn no BaneHTHOCTU SEMEHTOB N aTOMHBbIX rpynn.

4. CtpoeHue atoma. AToMHOe 4p0. M3oTonbl - pa3HOBMAHOCTb aTOMOB XMMWYECKUX are-
MEHTOB. foepHble NpeBpaLleHust.

5. CTpoeHne anekTpoHHbIX 060104eK aTOMOB. JNEKTPOHHbIE KOH(Urypauumn aToMoB B OC-
HOBHOM U BO30GY>XOEHHOM COCTOSAHUSIX.

6. Otkpbitne .M. MeHgeneeBbiM NepmoanyecKkoro 3akoHa U co3gaHue Nepuoguyeckon cu-
CTEMbI XMUYeCKNX anemeHToB. CoBpemMeHHas (hopmynmnpoBka nepuogmnyeckoro 3akoHa. Ctpoe-
HWe nepunoanveckon cuctembl: Gonblune 1 Manble Nepuoabl, rpynnbl U NOArpynnbl. 3aBUCUMOCTb
CBOWCTB 3/IEMEHTOB N 0Opa3syeMbIX MU COEOVUHEHUIN OT MOSIOKEHUS 3fIEMEHTA B NEPUOONYECKON
cucTeme.

7. Buabl XMMMYECKOW CBA3W: KOBarneHTHas (nonsipHas U HenongapHasl), MOHHas, MeTannu-
yeckasi, BogopoaHasi. MexaHnambl o06pa3oBaHus 1 npuMmepbl coeguHeHni. MNoHaTue o rmbpunam-
3aumm opbutanen.

8. ArperaTHble COCTOSAHWSI BeELWEeCTB. TuMbl KPUCTANNIMYECKUX peLleToK. 3aBMCUMOCTb
CBOWCTB NPOCTbIX N CIMOXHbIX BELLLECTB OT TUMNa XMMUYECKON CBA3U N KPUCTANNMYECKON peLueT-
Ku.

9. Knaccudukaums XMMUYECKUX peakuun: peakumm COedNHEHUs, Pas3noXeHus, 3amelle-
HnA, obmeHa. Npumepsl 4pyrnx Knaccugukaumi.

10. TennoBble 3P EKTbI XUMUYECKUX peakunii. TepMoXuMmMyYeckue ypaBHeHUS.

11. CKOpOCTb XMMWYECKNX peakuuin. 3aBMCUMOCTb CKOPOCTM peakuun OT Mpupodbl U KOH-
LEeHTpaLumm pearmpyowmx BewecTs, Temnepartypbl. Katanus n katanvsatopsbl.

12. O6paTMMOCTb XMMUYECKMX peakuuin. XMMmMyYeckoe paBHOBECUE U YCIOBUS €ro cmelle-
Hus, npuHumn Jle WaTtense.

13. PactBopbl. PactBopuMoCTb BelwlecTB. 3aBUCMMOCTb PacTBOPUMOCTM BELLECTB OT WX
npupoabl, TemnepaTtypbl U gaBneHunsd. Cnocobbl BbipaXKeHUs1 KOHLEHTpaL MM pacTBopoB (Macco-
Bas JONS, MONsSiPHasi KOHUEeHTpauus).

14. Onektponutnyeckas auccoumauusi. CteneHb amccounaumn. CunbHble N cnabble anek-
TPONUTbI. YCNOBUA NPOTEKAHMSA peakuui B pacTBoOpax 3MEKTPONMTOB. VIOHHbIe ypaBHEHUS pe-
akumin. CBOMCTBA KMUCMOT, COJIEN U OCHOBAHWUI B CBETE TEOPUWN INIEKTPONMTMYECKON auccouma-
uuun AppeHuyca.

15. OkucnuTenbHO-BOCCTAHOBUTENBHBLIE Npouecchl. CocTaBneHne ypaBHEHUIA OKACTIUTENb-
HO-BOCCTAHOBUTENbHbIX PeaKkUuuii. DNEKTPOXMMUYECKNA pad HaNPsKEHUA MeTannoB. OnekTpo-
N3 pacnnaBoB U PpacTBOPOB, 3aKOHbI 3NIEKTPOn3a.

HeopraHu4yeckasa xmmus

1. OCHOBHbIE KIacCbl HEOPraHNYECKMX BELLECTB, X Ha3BaHUs (HOMEHKaTypa), reHeTu4e-
CKas CBSA3b MeXQy HUMM.

2. Okecngpbl. Cnocobbl NonyyYeHns, CBOMCTBa OKCUOOB.

3. OcHoBaHus, cnocobbl nonyyeHns, csoncTtsea. LLenoun, nx nonyveHve, ceBomncTea, Nnpu-
MEHeHue.

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

5. Conu, nx coctas, XMMUYECKNE CBONCTBA, cnocobbl nonyveHus. Mmaponua conen.

6. MeTannbl, nx NnonoxeHue B nepnoguyeckon cmcreme. dPmusmyeckne n XumMmnieckme CBon-
ctBa. OcHOBHbIe cnocobbl nonyyeHna. MeTannbl 1 cnnaebl B TEXHUKE.
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7. OO6Lwwas xapakrepucTmKa LWenoYHbIx meTannos. OKCMAbl U CONK LWENOYHbIX MeTanmnos.
KanuiHble yoobpeHus.

8. OO6Las xapakTepncTmka af1eMEHTOB rnaBHoON noarpynnsl |l rpynnsl nepuognyeckon cu-
CTEMbI XMMNYECKMX anemeHToB. Kanbuun n ero coegnHeHna. >KecTkocTb BOAbI U ee yCTpaHe-
HYe.

9. OO6Lwas xapakTepucTmka aneMeHTOB rnasHon noarpynnel Il rpynnel nepuognyeckon cu-
CTEMbI XUMUYECKUX 3NeMEHTOB. ANOMUHUIA. AMGOTEPHOCTb OKCHMAA 1 TMAPOKCUaa antoMuUHKUS.

10. XXeneso, ero okcuabl 1 rmapokcuabl, 3aBUCMMOCTb CBONCTB OT CTEMNEHU OKUCHIEHNSA XKe-
nesa. XMMmnyeckne peakumu, nexaiime B OCHOBE MO fy4eHns YyryHa u ctanu. Ponb xenesa u
€ro cnnaBoB B TEXHUKE.

11. Bogopoga, ero B3aMmogenctame ¢ MeTtannamu, HemeTtannamm, okcuaamu, opraHn4ecku-
MW COeQUHEHNSIMU.

12. Kucnopog, ero annotponHbie moandunkauun. Ceorctea o3oHa. OKcmabl U Nnepokcuabi.

13. Boga, cTpoeHue Boabl. dusnyeckme n xmmmyeckue ceorcTaa. lNepokeug sogopoaa.
KpuctannormgpaTbl.

14. O6was xapakrepucTuka ranoreHoB. [[anoreHoBogopoabl. ManoreHmabl. Kncnopoaco-
aeprkawue coenHeHns xnopa.

15. O6Lwas xapakrepucTmka afieMEHTOB rMaBHOW MNOArPYNMbl YeTBEPTOW rpynnbl Nnepuoam-
YEeCKoWN cucTeMbl Xxummniecknx anemeHToB. Cepa. CepoBogopoa. Cynbdugbl. Okenabl cepsbl (1V)
n (VI), nonyyeHune, Npon3BOACTBO CEPHON KUCMOThI.

16. O6Lias xapaKkTepucTmka 3afieMeHTOB rmaBHoW noarpynnbl V rpynnbl NepUoaNYECcKon cu-
CTEMbl XMMUYECKNX 3neMeHTOB. A30T. AMMMAK, €ero NPOMbILUMEHHbIN CUHTE3. CONn aMMOHUS.
Hutpuagpbl. Okenapl azoTta. A30THasA M a30TUCTasA KUCMAOTbl U X Conu. A30THblE yaAoOpeHus .

17. ®occpop, ero annoTponHele mogudukauumn. Okena pocdopa (V), opTo-, MeTa- U
andocdopHas KACOoThl U nx conu. PocopHbie yaobpeHust.

18. O0Lwas xapakTep1cTmka 3NIEMEHTOB rMaBHoOW nogrpynnsl 1V rpynnbsl nepuognyeckon cu-
CTEMbI XMMUYECKMX 3NEMEHTOB. Yrneposa, ero annoTponHele mogudukaumm. Okcuabl yrnepoaa.
YronbHas kucnota un ee conu. Kapbugbl Kanbuus 1 antoMmHUS.

19. Kpemuunin. Okeung kpemuus (1V). KpemHneBas kucnorta un ee conu.

OpraHnyeckasa Xumus

1. Teopust XMMUYECKOTO CTPOEHUA OpraHmyeckux coegumHeHmn A.M. bytneposa. 3aBucu-
MOCTb CBOWCTB BELLECTB OT MUX CTpoeHud. Buabl naomepuun. lNpmpoga XMmmnyeckon CBA3N B Mo-
neKynax opraHM4yeckux co eaMHEeHUn, roMo- reTeponnTuyeckne cnocobbl paspbiBa cBasen. [o-
HATWE 0 CBOBOAHLIX pagnkanax u MoHax.

2. lMpepenbHble yrnesogopoabl (ankaHbl U LMKNOankaHbl), X 3MfeKTPOHHOEe U MpOCTpaH-
CTBEHHoe cTpoeHune. HomeHknaTtypa. isomepu4.

3. OTuneHoBble yrneBoaopoab! (ankeHbl), NX ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME
(o - n © - cBaAsn). HomeHknaTypa, nsomepus. Npasmuno MapkosHukoBa. ConpsiXeHHble ANEHO-
Bbl€ YrneBogopoabl, 0COOEHHOCTN NX XUMUYECKNX CBOMCTB.

4. AueTuneHoBble yrneBogopoapbl (ankvHbl), X 3NEKTPOHHOE N NPOCTPaAHCTBEHHOE CTpoe-
Hue (o - 1 - cBs3un). HomeHknaTtypa.

5. Apomatnyeckue yrnesogopoabl (apeHbl). beH3or, aNeKTpoHHOe M NMPOCTPaHCTBEHHOE
cTpoeHue. fomonorn 6eHsona. MNoHATME 0 B3aMMHOM BRMUsSiHAM aTOMOB Ha npumepe Tonyona
(peakumn apomaTUYECKON CUCTEMBI U YINIEBOLOPOLAHOrO pagvkana).

6. lNpupogHble NCTOYHWUKM YrNeBOoAOpPOaoB: HeTb, NPUPOAHLINA 1 MONYTHbLIN HEPTAHON ra-
3bl, yronb. [NeperoHka HedTU. KpekuHr. NpoayKTel, nofiyyaemMble U3 HedTH, UX MPUMEHEHUE.

7. CnupTbl. NepBUYHbIE, BTOPUYHBLIE U TPETUYHbIE CNUPTLI. HOMEHKNaTypa, CTpoeHue, Xu-
MUYecKue CBOMCTBA OQHOATOMHbLIX CINPTOB. [MPOMBILLIEHHBLIN CUHTE3 3TaHona. MHoroaToMHble
CNMpTbI, HOMEHKNaTypa, ocobble CBONCTBA (STUIMEHTNINKOMb, MINLEPUH).

8. ®deHon, ero CTpoeHne, B3auMMHOE BNMsiHUE aTOMOB B Mosiekyrne. XnmMmnudeckne CBOMCTBa
dreHona, cpaBHEHWe CO CBOMCTBaAMUN anudatnyeckmx CnmpToB.

9. Anbaervabl. HomeHknaTypa, CTpoeHue, umandeckme n xmmmndeckue ceornctea, OcobeH-
HOCTW KapboHWMMNBbHON rpynnbl. MypaBbUHbBIA M YKCYCHBIN anbaeruabl, X nonyvyeHue, npumeHe-
Hue.

10. KapboHoBble kucnoTbl. HomeHknaTtypa, CTpoeHue, uU3nyeckne n XMMm4eckue CBOW-
cTtBa. B3anmHoe BnusiHne kapOoKCMIbHOW rpynnbl U yrneBogopoaHoro paguvkana. MNpeapens-
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Hble, HenpeaernbHble N apoMaTnyeckme KUCroTbl. [puMepsbl KUCNOT: MypaBbuHas (ee ocober-
HOCTW), yYKCyCcHasi, cTeapuHoBas, 6eH3onHas. OKcukncnoTol. [prMmepbl OKCUKMCIOT: MOMOYHas,
BMHHas, canuuunosas.

11. CnoxHble adupbl. CTpoeHne, xummudeckne ceomnctea. Peakuua atepudpmkaumm. Kunpsil,
NX ponb B Npupoge, xmmuyeckas nepepabdoTtka xupoB (rmgponus, rmapuposaHme).

12. Yrnesogopogbl. MoHocaxapugbl: ritoko3a n dpyktosa. Onurocaxapuipl: ManbTo3a u
caxapoasa. [Nlonucaxapugbl: kpaxman v uennonosa. VIx ctpoeHne, usndeckne n xmMmmyeckmne
CBOWCTBA, posib B Npupoae.

13. AMuHbI. AnndpaTtndeckme n apomaTMyeckme amuHbl. B3ammHoe BnngHWE aTOMOB Ha
npuMmepe aHunuHa. NepBnyHbIe, BTOPUYHBIE U TPETUYHbBIE aMUHBbI.

14. AMnHokMcnoTbl. CTpoeHne, XMMU4eckne CBonCTBa, usomepus. Anbda-aMmmMHOKUCAOTHI -
CTPYKTYpPHble egnHuubl 6enkoB. MNentngbl. CTpoeHune, bruonornyeckasi ponb 6enkos.

15. Muppon. MupuguH. NMupUMnOnHOBLIE N NMYPUHOBbLIE OCHOBaHWUA, BXOASLIME B COCTaB
HYKNenHOBbIX KUCNOT. [peacTaBneHne o CTPYKType HYyKNeMHOBbIX KACHOT.

16. Peakuun nonvmepusauum un nonukoHgeHcauuun. O6Lme NOHATUA XMMWUWU BbICOKOMOe-
KynsipHbIX coeguHeHun (BMC): moHoMep, nonumep, anemMeHTapHoe 3BEHO, CTENEHb NOSIMMEPHU-
3aumm (nonukoHgeHcauun). MNMpumepbl pasnnyHbix Tunos BMC.

XuMuUsa N Xu3Hb

1. Xvmwusa v 3goposbe. Jlekapctea, hepMeHTbl, BUTaMWUHbI, FOPMOHbI, MUHEparnbHble BOAbI.
Mpobnemsbl, cBA3aHHbIE C NPUMMEHEHNEM JTIEKAPCTBEHHbIX NpenapaTos.

2. Xumusa B noBCeAHEBHOW Xn3HW. Motowwme n Ynctsawme cpeactea. Npasmna 6e3onacHom
paboTbl co cpeacTBamMm GbITOBON XMMUKU. BbITOBas xnmmnyeckas rpaMoTHOCTb.

3. [MpombilwneHHoe nonyyYyeHne XMMMYECKMX BELLECTB Ha NpuMepe Npov3BOACTBa CEPHOM
KMCNOThI.

4. XuMmn4yeckoe 3arpsi3HeHne OKpy>KatoLLen cpeabl U ero NocneacTBus.

TunoBble pacyeTHble 3aaa4u

1. BbluncneHne oTHOCUMTENbHOW MOSEKYNSIPHOW MacChl BeLecTBa no ero oopmyre.

2. Bbluncnenne maccoBbix gonen (NPOUEHTHOro coaepXaHusi) ANIEMEHTOB B CITOXXHOM Be-
LecTBe Mo ero coopmyre.

3. BbluncneHvme maccoBor OONM pacTBOPEHHOrO BellecTBa B pacTBOpe, €Criv M3BECTHA
Macca pacTBOPEHHOrO BeLecTBa U Macca pacTeopa.

4. BblunMcneHme maccbl pacTBOPUTENS U MacCbl PaCTBOPEHHOrO BELLECTBA NO M3BECTHOM
MaccOBOW Jofie pacTBOPEHHOrO BeLecTBa U Macce pacTeopa.

5. BbluncneHue maccebl onpegeneHHoro KonMyecTsa BeLlecTsa.

6. Bbluncnenue konmnyecTBa BellecTBa (B MOMb) MO Macce BeLlecTBa.

7. BbluncneHue oTHOCUTENBLHOW MIIOTHOCTU ra30006pasHbIX BELLECTB.

8. BbluucnenHne obbema onpegeneHHoro KonmMyecTsa razoobpasHoOro BeLecTa npu nto-
ObIX 3ag4aHHbIX YCNOBUSAX.

9. BbluncneHue maccbl razaoobpasHoro BeLLECTBa, 3aHMMatOLLEro onpeaerieHHbln obbem,
npv NoObIX 3a4aHHbIX 3HAYEHUAX TeMnepaTypbl U AaBNeHUs.

10. BbiuncneHme obbema onpeaenieHHoNn Macchl ra3oobpasHOro BellecTBa npu fobbix 3a-
AaHHbIX YCNOBUSX.

11. HaxoxgeHne npocTenlen XuMm4eckon hopmynbl BeLeCcTBa N0 MacCOBbIM AOMSM are-
MEHTOB.

12. BeluncneHne maccbl NpoOAyKTa peakLmm no N3BeCTHbIM MaccaM UCXOOHbIX BELLECTB.

13. BbluncneHne macchbl NpoAaykTa peakumMy no M3BecTHOM Macce O4HOro U3 BCTYMMBLUMX B
peakuuio BeLecTB.

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

15. BeluncneHne maccbl (o6bema) npodykra peakumm no u3BectHon macce (ob6bemy) umc-
XOAHOro BeLLeCcTBa, cogepxallero onpeaeneHHyo Ao npumMecen.

16. BbluncneHne maccoBow 40NN KOMMOHEHTOB CMECK Ha OCHOBE AaHHbIX 3a4auun.

17.YcTtaHoBNeHWe MOMEKYnsipHON hopMynbl ra3006pa3HOro BelecTBa No NpoaykTam Cro-
paHus.



MpumepHbIN 3K3aMeHaUNOHHbIN TeCT
1. Macca (B rpaMmax) nOpLMM a30THOW KUCHOThLI, B KOTOpoii cogepxutca 1.510”° atomos
Kucnopopa, COCTaBUT:
1)5.25 2)15.75 3)47.3 4)84.2 5)215

2. KakoBbl cTeneHn OoKMCIeHUsi aToOMOB a3oTa B aMMMake, a30THOW U a30TUCTOM KuUcno-
Tax?

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

3. Kak nameHsA10TCA cTeneHn OKUCIeHUs 3fIieMeHTOB B peakuun B3aMMoaeNCTBUSA KOH-
LLeHTPMPOBaHHOMN a30THOMN KUCIOThbI C cepon?

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

2) a30T okucnisieTest ot +3 Ao +5, cepa BocctaHaenueaetcs oT 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 go +6

5) a3oT BoccTaHaBnueBaeTcs oT +3 0o -2, cepa okucngaetcsa ot 0 go +4

4. MNMpwn obpa3oBaHUM pacTBOpa MexXxAay MoreKyfiamm pacTBOPEHHOro BelecTsa 1 pac-
TBOPUTENS NPOUCXOOUT:

1) TonbKoO hmsnyeckoe B3aNMoaenCTBNE

2) TONbKO XMMMUYecKoe B3anMoLencTBnNe

3) hmnsnyeckoe 1 xmmudeckoe B3anMoLencTeme

4) obpa3oBaHue 04HOro HOBOMO BELLECTBA

5) HET HMKaKoro B3anMoOLEeNCTBUS

5. ®opMyna BbICLLEro oKChAa 3NieMeHTa C 3MeKTPOHHOM KoHdurypaumen 1s22s?2p°3s?3p?
1)30 2)35,0 3)30, 4)30; 5) 85,03

6. Peakuusa mexay BOAHbIMW pacTBOPaMM Kakux BeLEeCTB COOTBETCTBYET ypaBHEHUE B
cokpatueHHow dopme: Fe*+30H = Fe(OH);?

l) Fe+H,0—> 2) Fe+H,S0,—
3) Fe(OH)3+H20—) 4) Fe2(804)3+Ba(OH)2—)
5) FEQ(SO4)3+ KOH—

7. Okeunp cpocchopa maccomn 11 r cogepxut 6.2 r hocdopa. KakoBa BaneHTHOCTb hoc-
¢opa B aTom okcuae?
Hn1E 201 3 41V 5V

8. YKaxknte B KAKom n3 npuBeOeHHbIX HUXXe pAAOoB codepXaTCcA TOJIbKO Teé OKCUAbl, KOTO-
pble Npu OObIYHbIX ycnoBusXx pearmpyrT C BOOOMN.

1) CaO, SOg, P205, Na,O 2) BaO, SO,, Lizo, S|02

3) CrOs, Fe,03, A1,03, MgO 4) N-O3, CO, CuO, FeO

5) Kzo, Cr03, SiOQ, F6203

9. YKaxXnte B KAKOM U3 paAoB coAepXxaTtcsa TONMbKO Te COJIn, KOTOpbIie CNOCOOHbI 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. Kakue o6beMbl xrioposogopoaa (H.y.) u Boabl NOTpebyloTcA Ans NnpurotToBrieHus 1 Kr
pacTBopa, cogepxaulero 0.08 maccoBbIX foneun xnoposogopona?

1) 8 n HC1 1 0.82n H,0O 2)16 n HC1n 1 n H,O

3)22.4 n HC1n 0.776 n H,O 4) 24 n HC1 1 0.82 n H,O

5)49.1 n HC1 1 0.92 n H,O

11. Kakue npoaykKThbl peakuum ob6pa3yroTca npu B3aumMoaencTemmu cepeodpa
C KOHLeHTPUPOBaHHOM a30THOM KUCNOTON?

1) AgN03 + H2 2) AgN03 + NO + HQO 3) AgN03 + N02 + HZO

4) AgNO3 + N2 + Hzo 5) AgNO3 + NH4NO3 + Hzo

12. YkaxuTe U3 npMBeAeHHbIX MeTans, KOTOpPbIA B NPOMBILLIIEHHOCTMU MOJy4aroT 3neK-
TPONM30OM ero pacnrfaBrneHHON COoMu.
NDCu 2)Ag 3)Sn 4)Ca 5)Fe

13. B KaKkon CTpOKe cofepKaTcsl TONbKO Te COJMIK, KOTOpbIe AAloT WEeSNIOYHYH peakumio B
BOOHOM pacTtBope?

1) KNOg, KzCOg, Na,S 2) NH4C|, Ca(N03)2, NaC|03

3) CH3COOK, Na,S0Oy, (NH,).CO3 4) Na,COs, CH3COONa, K,S

5) CaCl,, MgS, A1PO,

14. Ana nonyyYyeHus N3BeCTKOBOIro TecTa Mmaccom BoAbl 3 Kr obpaboTanu 1kr HeralweHHoOMn
n3BecTuU. Bo CKONbKO 3TO NpeBbIWaeT TO KONIMYEeCTBO BOAbl, KOTOPOE COOTBETCTBYeT
YPaBHEHUIO peakunmn?

1)B2pa3a 2)B3pasa 3)B6pas3 4)B9pa3 5)B12pas

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

16. Kakoe n3 npuBeaeHHbIX HUXe BellecTB obecLuBeunBaeT 6pOoMHyr0 Boay Npu oObiy-
HbIX YCIOBUAX?
1) metaH 2)3taH 3)atuneH 4)6eH3on 5) nponaH

17. CKONbKO N30MepoB umeeT coeanHeHue ¢ amnupuyveckon ¢popmynon C,H,OH?

1)6 2)5 3)2 44 53

18. Nocne nponyckaHua 3TUNOBOro cnupTta maccoun 184r yepes TpyoKy € HarpeTbIM OK-
CMOOM arntoOMUHUA NOSYYUIIN 3TUNEH 06 bEMOM 67.2n (H.y.) U NPaKTU4ECKUM BbIXO-
AOoM...(B npoueHTax).

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

19. Kakue gBa cnoXxHbix achmpa nmeroT odLyto monekynsapHyto coopmyny C;H,0?
1) aTundopmmnat u METUNITUNOBLIN Ahnp

2) meTvnaueTar 1 3TUIIMETUIOBbLIN 3up

3) meTnnaueTaT u aTundopmmnat

4) atundopmunat 1 ANITUNOBbLIN AhUP

5) meTunaueTaT n AN3TUNOBBLIN 3UP

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

Ha 3k3ameHe MOXHO NONb30BaTbLCH:
ma6bnuyamu «lepuoguyeckas cuctema xmmmdeckux anemeHtoB L. . MeHoeneesay; «Pac-
TBOPMMOCTb OCHOBAHWW, KUCMOT U CONen B BoAE»; «DNEKTPOXMMUYECKUA pAL CTaHO4APTHbIX
3NEKTPOHHbIX MOTEHLUMANoBy, NPY peLleHnn 3agay KasbKy1simopomM.
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