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NOACHUTENBbHAA 3ANMNCKA

MNporpamMmma No XumMmMM COCTaBrieHa Ha OcHoBe deaeparibHOro KOMMOHEHTa rocyaap-
CTBEHHOro cTaHaapTa cpefHero obuiero obpasoBaHusa A4S, Ny, NOCTYNaLWmMX Ha Nporpammei
BbICLLEro 06pa3oBaHus — NporpamMmbl 6akanaepuaTta, nporpammbl crieyuanuTeTa.

MporpaMmma KOHKPETU3MPYET codepxaHue npeaMeTHbIX TeM obpa3oBaTenibHOro CTaH-
AapTa, AaeT pekoMeHOyeMyk MocrnefoBaTeNlbHOCTb WM3ydYeHUss TeM U pas3genoB y4ebHoro
npeameTa ¢ y4eTOM MeXNpPeaMeTHbIX U BHYTPUNpeaMETHbIX CBSA3eW, Norvku y4ebHoro npowec-
ca. B nporpamme onpegeneH nepeyeHb pacHeTHbIX 3a4au.

OBLLUAA XAPAKTEPUCTUKA YHYEBHOIO NPEAMETA

OcHoBHbIMM NpobnemMamMn XMMnn SABASIOTCA M3yYeHWe COCTaBa U CTPOEHMS BELLeCTB,
3aBMCUMOCTU UX CBONCTB OT CTPOEHUS, KOHCTPYMpOBaHWE BELECTB C 3adaHHbIMWU CBOMCTBaMMU,
nccrnegoBaHne 3aKOHOMEPHOCTEN XUMUYECKUX MpeBpaLleHuin U NyTen ynpaBfieHns umun B Le-
NSAX NONy4YeHUs BeLeCTB, MaTepuanos, 3HEPrmn.

CopaepxaHve nporpamMmmbl CTPYKTYpPUPOBaHO Mo naTu 6rokam: MeTtoabl NO3HaHWSA B Xu-
Mun; TeopeTnyeckne ocHOBbI Xumun; HeopraHmyeckas xumus; OpraHmdeckas Xumus; XvMns n
XN3Hb.

LUenn

U3yyeHue xumuu Ha 6a3080M ypoeHe HanpaesieHo Ha 0ocmu)XKeHue crnedyrouwux uyenel:

* OCBOEHME 3HAHMNM O XMMMNYECKOWN COCTaBNAOLLIEN ECTECTBEHHO-HAYYHOW KapTUHbI M1pa,
BaXXHEMNLLUNX XMMUYECKMNX MOHATUSX, 3aKOHAX N TEOPUSIX;

* OBfnageHne yMeHUsIMU NMPUMEHATb MOSyYeHHble 3HaHWUs Ans 0ObACHEHUs pa3HOOOpasHbIX
XUMNYECKNX ABIIEHUIN U CBOWCTB BELLECTB, OLEHKN PONM XUMUKN B Pa3BUTUM COBPEMEHHbIX TEX-
HOMOrM 1 NONy4YeHUM HOBbIX MaTepuasnos;

* pa3BuTUE NO3HaABATENMbHbIX MHTEPECOB M MHTENNEKTyanbHbIX CNOCOBHOCTEN B Npouecce
CaMOCTOATENbHOro NPUOBpeTEHNA XUMUYECKMUX 3HAHUIN C UCMOSIb30BAHNEM PA3MNYHbIX UCTOY-
HWKOB MHGOPMaLMK, B TOM YUCIIE KOMMbIOTEPHbIX;

* BOCNUTaHMe YOEeXOEHHOCTU B NMO3UTMBHOW PO XMMUM B XM3HM COBpPEMEHHOro obLuecTsa,
HeoBXoANMOCTN XMMMUYECKM FPaMOTHOMO 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 sBneHnn, HaHOCALNX Bpea 3400POBbI0 YeroBeka u
OoKpyXxatoLen cpeae.

YMeHusA, HaBbIKM U CNOCOObI AeATeNbHOCTH

Mporpamma npegycmatpvBaeT opMuvpoBaHMe OOLLMX YMEHUM U HaBbIKOB, YHUBEP-
canbHbIX CNOCOB0B AEATENBHOCTU U KINOYEBBIX KOMNETEHL M.

— YMEHVe CaMOCTOATENbHO M MOTMBUPOBAHHO OPraHM3oBbiBaTb CBOK MO3HaBATENbHYHO
AEeATENbHOCTb (OT NOCTAHOBKM Lienu A0 NOMyYeHUS 1 OLEHKN pesynbTaTa);

—  MCMOSIb30BaHNE 3NIEMEHTOB NPUYMHHO-CNEACTBEHHOIO U CTPYKTYPHO-YHKLMOHANBHOro
aHanusa;

— onpegeneHve CYLLHOCTHbIX XapakTepUCTUK M3ydaemoro obbekTa; yMeHue pasBepHYTO
0060CHOBbIBaTb CYXXAEHUS, AaBaTb onpefeneHus, NpuBoAMTb OOKa3aTenbCTBa; OLEHNBaAHNE U
KOPPEKTMPOBKa CBOEro NMOBEAEHUS B OKPYXKaKLLEeW cpefe, BbIMONHEHNE B NMPakTU4eCKon aes-
TENbHOCTN N B NOBCEAHEBHOWN XW3HWU 3KONOrM4yeckmx TpeboBaHu; NCNOrb30BaHNE MyrbTUME-
ANAHBIX PECYPCOB M KOMMbIOTEPHbLIX TEXHONOrMM Ang obpaboTtku, nepegayn, cuctemaTusaumm
nHopmMaumm, cosgaHns 6a3 gaHHbIX, NpPe3eHTauun pes3ynbTaToB MO3HaBaTENbHOW U NpaKTu-
YyecKoW OeaTenbHOCTH.

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



* gaXKHellwlue XumMu4YeckKue FMOHSIMUST. BELLECTBO, XMMUYECKNA 3NeMeHT, aToM, MOJekyna,
OTHOCUTENbHbIE aTOMHasi U MOJNEKYNsApHasi Maccbl, MOH, annoTPONud, N30TOMbl, XUMUYECKas
CBS3b, 3MEKTPOOTPMUATENBLHOCTb, BaNeHTHOCTb, CTENEHb OKUCIIEHNS, MOflb, MOSSpHaa Macca,
MOSISIPHbIA 06bEeM, BeLecTBa MONEKYNAPHOrO U HEMOSEKYNSIPHOIO CTPOEHWSI, paCcTBOPbI, ArekK-
TPONUT N HESNEKTPONUT, SMEKTPONUTUYECKAs AMCCOoUMaUNS, OKACIUTENb U BOCCTAHOBUTESb,
OKMCIIEHNE N BOCCTaAHOBIIEHWE, TENMNOBON 3A(PMEKT peakunmn, CKOPOCTb XMMNYECKOW peakunu,
KaTtanus, XMMnyeckoe paBHOBeECUE, YrNepoaHbIn ckeneT, yHKLMOHanbHas rpynna, nusoMmepus,
rOMOMOrusi;
* OCHOBHbIe 3aKOHbI XUMUU. COXPaHEHUs1 MacCbl BeLLeCTB, NOCTOAHCTBA COCTaBa, Nepuoau-
YECKNI 3aKOH;
* OCHOBHbIEe Meopuu XUMUU. XMMNYECKOWN CBSA3N, SNEKTPONMTUYECKON guccoumaumm, cTpoe-
HUS OPraHNYEeCKNX COEANHEHWI;
* eaXKHellWUe sewjecmea U Mamepualsbl. OCHOBHblE METanNbl U CMNNaebl; CEpHas, consiHas,
a30THasi M YKCYCHasi KMCMOTbI; LEenovn, aMmMmuak, MmHepanbHble yaoOpeHusi, MeTaH, 3TUMEH,
aueTuneH, 6eH30, 3TaHoN, XUpbl, Mbina, rMKo3a, caxapo3a, Kpaxmar, krnetyaTka, 6enku, uc-
KYCCTBEHHbIE U CUHTETUYECKME BOJTOKHA, Kay4yKu, NiacTMacchl.
yMeTb:
* Ha3bleamb N3y4YeHHbIE BELLECTBA N0 «TPUBMANIBHOM» UM MEXOYHAPO4HOW HOMEHKNAType;
* onpedesisimb. BaNEHTHOCTb U CTEMEHb OKUCNEHUSI XMMUYECKUX SNEMEHTOB, TUM XUMUYECKOWN
CBSI3N B COEANHEHUSIX, 3apsi MOHA, XapaKTep cpeabl B BOAHbLIX pacTBOpPax HeopraHM4eckux co-
€AVNHEHWN, OKUCNNTENb N BOCCTAHOBUTENb, NPUHAANEXHOCTb BELECTB K pas3fn4yHbIM Kraccam
OpraHMYecKnx coeguHEHUN;
* XapaKkmepu308amb: 35IEMEHTbI MarslbiX NEPUOOOB MO UX MOSIOKEHNIO B NEPUOLNYECKON CU-
cteme [J.N.MeHgeneeBa; obLWue XMMUYECKME CBOWCTBaA MeTannoB, HEMeTannoB, OCHOBHbIX
KNaccoB HEOPraHMYeckMX M OpraHMYEecKUX COEOMHEHUWN; CTPOEHME U XUMMUYECKME CBOMCTBA
N3y4YEHHbIX OPraHN4YeCcKNX COeANHEHNN;
* 06BSICHSIMb: 3aBNCUMOCTb CBOWCTB BELLECTB OT MX COCTaBa M CTPOEHUS; Npupoay XuMmuye-
CKOW CBA3WN (MOHHOW, KOBArEHTHOMW, MeTannmMyeckon), 3aBUCUMOCTb CKOPOCTU XMMUYECKOW pe-
aKUMK1 1 MONOXEHN XMMUYECKOTO PaBHOBECUS OT pasnnyHbIX hakTopOB;
* 8bINOJIHSIMb XUMUYeCKUU 3KcriepuMeHm no pacno3HaBaHUIO BaXKHENMLLNX HEOPraHNYeCcKmnx
N oOpraHn4ecKnx BELLECTB;
* Npoeodumb CaMOCTOSITENbHbIA MOUCK XMMUYECKoW MHOopMaLMn C UCMONb3oBaHMEM pas-
NINYHBIX UCTOYHWUKOB (Hay4YHO-NOMYNSAPHbLIX U3OaHWUA, KOMMbIOTEPHbIX 6a3 OaHHbIX, pPecypcoB
MHTepHeTa); ncnonb3oBaTh KOMMbIOTEPHbIE TEXHOMOMMK Ang 06paboTkn 1 Nnepenayn
XUMMN4eCKon nHopMauum 1 ee npeacTaBfeHNs B pasfmyHbiX hopmax.
MCNonb30BaTb NPUOOGpPETEHHbIE 3HAHMA U YMEHUA B NPaKTUYECKON 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 obpatleHns ¢ roptoYMMmn 1 TOKCUYHLIMK BeLLecTBamu, nabopatopHeim obopyno-
BaHMEM;
* NMPUrOTOBJIEHNS] PACTBOPOB 3a4aHHOW KOHLEHTpaLUmMK B ObITY U Ha NPOM3BOACTBE;
* KPUTUYECKOWN OLEHKM OOCTOBEPHOCTU XMMWUYECKOW WHOpMaLMK, NOCTynawLwen M3 pasHbiX
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 TUNoBbIE 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 XMMMYEeCKNX nNpoLeccoB. AHaNM3 1 CUHTE3 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 OTHOCUTENbHAasl MorekyndpHasi maccbl. Monb - egnHuiua
Konu4yecTtBa BellecTBa. MonsipHaa macca. CTeEXMoMeTpusi: 3aKOH COXPaHEHWs Maccbl Belle-
CTBa, MOCTOSIHCTBO cOcCTaBa. 3akoH ABoragpo, MonspHeln o6beM, ypaBHeHne MeHpeneesa -
KnanenpoHa. OTHocuTenbHasa NNoTHOCTL rasa.

3. XvMundeckne arnemeHTbl. 3HaKM XUMUYECKMX INTIEMEHTOB, POPMYITbl XUMUYECKNX COean-
HeHuI. lNMpocToe BewecTBo. CnoxHoe BewecTBo. Annotponusa. BaneHTHOCTb M CTeneHb OKUC-
nexHusa. CoctaBneHne XmuMmyeckmx popmyn no BaneHTHOCTU SEMEHTOB N aTOMHBbIX rpynn.

4. CtpoeHue atoma. ATOMHOE s4p0. M3oTonbl - pa3HOBMAHOCTb aTOMOB XMMWYECKNX arle-
MEHTOB. foepHble NpeBpaLleHust.

5. CTpoeHne aneKTpoHHbIX 060M04YeK aTOMOB. JNEKTPOHHbIE KOH(Urypauun atoMoB B OC-
HOBHOM U BO30GY>XOEHHOM COCTOSAHUSIX.

6. Otkpbitne .M. MeHgeneeBbiM NepmoanyecKkoro 3akoHa U co3gaHue Nepuoguyeckon cu-
CTEMbI XMMMYECKUX anemeHToB. CoBpeMeHHas (hopmynmnpoBka nepuoamnyeckoro 3akoHa. Ctpoe-
HWe nepunoanveckon cuctembl: Gonblune 1 Manble Nepuoabl, rpynnbl U NOArpynnbl. 3aBUCUMOCTb
CBOWCTB 3IEMEHTOB N 0Opa3yeMbIX MU COEOVUHEHUIN OT MOSIOXKEHUS 3NIEMEHTA B NEPUOONYECKON
cucTeme.

7. Buabl XMMMYECKOW CBA3W: KOBarneHTHas (nonsipHas U HenongapHasl), MOHHas, MeTannu-
yeckasi, BogopoaHasi. MexaHnambl o6pa3oBaHus 1 npuMmepbl coeguHeHni. NoHaTue o rmbpungm-
3aumm opbutanen.

8. ArperatHble COCTOSHMSI BeLWEeCTB. Tunbl KPUCTaANNIMYECKNX pPeLLUEeTOK. 3aBMCUMOCTb
CBOWCTB NPOCTbIX N CIMOXHbIX BELLLECTB OT TUMNa XUMUYECKON CBA3N N KPUCTaANNMYECKON peLueT-
Ku.

9. Knaccudukaums XMMUYECKUX peakuui: peakunnm COeAMHEHUs, pasnoXeHusl, 3amelle-
HWs1, o6MeHa. Mpumepbl apyrmx Knaccmgukaumm.

10. TennoBble 3dEKTbI XUMUYECKNX peakunin. TepMOXMMUYECKUE YPaBHEHNS.

11. CKOpOCTb XMMUYECKUX peakuuin. 3aBUCUMOCTb CKOPOCTM peakuuu OT Npupodbl N KOH-
LEeHTpaLumm pearmpyowmx BewecTs, Temnepartypbl. Katanus n katanvsatopsbl.

12. O6paTMMOCTbL XMMUYECKUX peakunin. XMMNUYECKOe paBHOBECUE U YCITOBUSA €ro cMeLle-
Hus, npuHumn Jle WaTtense.

13. PactBopbl. PactBopuMocCTb BelwlecTB. 3aBUCMMOCTb PacTBOPUMOCTM BELLECTB OT WX
npupoabl, TemnepaTtypbl U AaBneHunsd. Cnocobbl BbipaXKeHUs1 KOHLEHTpaLmMmM pacTBopoB (Macco-
Bas JONS, MONsSiPHasi KOHUEeHTpauus).

14. Onektponutnyeckas auccoumauus. CteneHb amccounaumn. CunbHble N cnadble anek-
TPONUTbI. YCNOBUA NPOTEKAHUSA peakuui B pacTBoOpax 3MEKTPONMTOB. VIOHHbIe ypaBHEHUS pe-
akumin. CBOMCTBA KMUCMOT, COSEN U OCHOBAHUIN B CBETE TEOPUUN 3MEKTPONMTUYECKON OMccouma-
uuun AppeHuyca.

15. OkucnuTenbHO-BOCCTAHOBUTENBHBLIE Npouecchl. CocTaBneHne ypaBHEHUIA OKUCTIUTENb-
HO-BOCCTAHOBUTENbHbLIX PeaKUMii. DNEKTPOXMMUYECKUA psad HaNpPsKEHUA MeTannoB. OnekTpo-
N3 pacnnaBoB U pacTBOPOB, 3aKOHbI 3fIEKTPOIn3a.

HeopraHu4yeckasa xumus

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 MeTannos.
KanuiHble yoobpeHus.

8. OO6Lag xapakTepucTmka aNeMeHTOB 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 CTEMEHU OKUCIIEHNSA 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-
aeprkaliue coeMHeHNs xnopa.

15. ObLwas xapakTepucTmka arIeMEeHTOB rMaBHOWM MNOArPYNMbl YeTBEPTOW rpynnbl Nnepruoau-
YECKoW cucTeMbl Xummniecknx 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. Teopusst XMMUYECKOTO CTPOEHUSA opraHmyeckux coegumHeHmn A.M. bBytneposa. 3aBucu-
MOCTb CBOWCTB BELLECTB OT UX CTPOEHUSA. Buabl nsomepun. MNprpoga Xmmmyeckomn CBA3N B Mo-
neKynax opraHM4eckux co eaMHEeHUn, roMo- reTeponuTuyeckne cnocobsl paspbiBa ceasen. [o-
HATWE 0 CBOBOAHLIX pagnkanax u MoHax.

2. lMpepenbHble yrnesogopoabl (ankaHbl U LMKNoankaHbl), X 3feKTPOHHOE U MpPOCTpaH-
CTBEHHoe cTpoeHune. HomeHknaTtypa. isomepu4.

3. OTuneHoBble yrneBoaopoab! (ankeHbl), NX ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME
(o - n &t - cBasn). HomeHknaTypa, nsomepus. Npasuno MapkosHukoBa. ConpsiKeHHble ANEHO-
Bbl€ YrneBogopoabl, 0COOEHHOCTN NX XUMUYECKNX CBOMCTB.

4. AueTuneHoBble yrneBogopoapbl (ankvHbl), UX 3NeKTPOHHOE N NPOCTPaHCTBEHHOE 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 pagukana).

6. [lNpupogHble NCTOYHWUKK YrneBOoAopOoaoB: HETb, NPUPOAHBLIA U MOMYTHLIN HEPTAHON ra-
3bl, yronb. [leperoHka HedTU. KpekuHr. MNpoaykTbl, nofiydaemMble N3 HedTH, UX NPUMEHEHME.

7. CnupTbl. [NepBuYHbIE, BTOPUYHbIE M TPETUYHbIE CNUPTbl. 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, umsundeckme n xmmmndeckue ceornctea, OcobeH-
HOCTW KapboHWMMNBbHOWM rpynnbl. MypaBbUHbBIA M YKCYCHBIN anbaeruabl, X nonyvyeHue, npumMmeHe-
Hue.

10. KapboHoBble KkucnoTbl. HomeHknatypa, CTpoeHue, usnyeckne n XMMmyeckue CBOWN-
cTtBa. B3anmHoe BnusiHne kap©OOKCMMbHOW rpynnbl U yrneBogopoaHoro paavkana. Npepens-
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Hble, HenpeaernbHble N apoMaTnyeckme KUCroTbl. [puMepsbl KUCNOT: MypaBbuHas (ee ocober-
HOCTW), yKCyCcHasi, cTeapuHoBas, 6eH3onHas. OKcukncnoTol. [prMmepbl OKCUKMCIOT: MOMOYHas,
BMHHas, canuuunosas.

11. CnoxHble adupbl. CTpoeHne, xumudeckne ceonctea. Peakuua atepudpmkaumm. XKupsbl,
NX ponb B Npupoge, xmmuyeckas nepepabdoTtka xupoB (rmgponus, rmapuposaHme).

12. Yrnesogopogbl. MoHocaxapugbl: rmoko3a n dppyktosa. Onurocaxapuipl: ManbTo3a U
caxapoasa. Nonucaxapuabl: Kpaxman u uennonosa. Mx ctpoeHune, usndeckne n xmmmyeckmne
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 OCHOBaHWUSA, BXOAsLIME B COCTaB
HYKNenHOBbIX KUCNOT. [peacTaBneHne o CTPYKType HYyKNeMHOBbIX KACHOT.

16. Peakuun nonvmepusauum un nonukoHgeHcauuun. O6Lme nNOHATUA XMMWUW BbICOKOMOe-
KynsipHbIX coegmHeHuin (BMC): MoHOMep, nonumep, afemMeHTapHoe 3BEHO, CTENEHb NOSIMMEpPHU-
3aumm (nonukoHgeHcauun). Mpumepbl pasnuyHbix Tunos BMC.

XuMuUs N XXuU3Hb

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. [MpombiwneHHoe nonyyYyeHne XMMUYECKMX 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 codepXaHusi) afIieMEHTOB B CITOXXHOM Be-
LecTBe Mo ero coopmyre.

3. BblunMcneHne maccoBon ONM pacTBOPEHHOroO BelwlecTBa B pacTBOpe, €Criv M3BecCTHa
Macca pacTBOPEHHOro BeLecTBa U Macca pacTeopa.

4. BblunMcneHme maccbl pacTBOPUTENS M MacCbl PAaCTBOPEHHOrO BELLECTBA NO M3BECTHOM
MacCcoOBOW Jone pacTBOPEHHOro BeLlecTBa 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. BbluucneHne obGbema onpegeneHHoro KonmyecTea razoobpasHoro BelecTsa npu no-
ObIX 3ag4aHHbIX YCNOBUSAX.

9. BbluncneHne maccbl razoobpasHoro BellecTBa, 3aHUMAlOLEro onpeaeneHHbin 0obeMm,
npv NoObIX 3a4aHHbIX 3HAYEHUAX TeMnepaTypbl U AaBNeHUs.

10. BbiuncneHme obbema onpegeneHHoNn Macchl ra3oobpas3Horo BellecTea nNpu niobbix 3a-
AaHHbIX YCNOBUSX.

11. HaxoxageHne npocTenlen XMMmn4eckon hopmMysbl BeLeCcTBa N0 MacCOBbIM OMSM are-
MEHTOB.

12. BeluncneHne maccbl NpoOAyKTa peakLumm no N3BeCTHbIM MaccaM UCXOOHbIX BELECTB.

13. BbluncneHne macchbl NpoAayKTa peakumm no M3BeCTHOW Macce O4HOro U3 BCTYMMBLUMX B
peakumnio BeLwecTB.

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.YcTaHoBNeHMEe MONEKYNsSipHON hopMyIbl ra3006pa3HOro BelecTsa nNno NpoAaykram Cro-
paHus.



MpumepHbIN 3K3aMeHaUNOHHbIN TeCT
1. Macca (B rpaMmmax) nopuMm a3oTHOW KUCIOTbI, B KOTOpoi cogepxutcs 1.5*10% atomoB
Knucnopopa, 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 oo +6

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

4. Mpwn obpasoBaHMK pacTBOpa Mexay MoneKyramMmm pacTBOPEHHOro BelecTBa M pac-
TBOPUTENA 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 BbICLIEro okcuaa afieMeHTa C 35IeKTPOHHOMN KoHdurypaumen 1s22s?2p®3s23p?
1)30 2)35,0 3)30., 4) 303 5) 3203

6. Peakumsa mexay BOAHbIMU pacTBOPaMM KakKux BelecTB COOTBETCTBYeT ypaBHEHMUE B
cokpaulieHHon hopme: Fe™3+30H = Fe(OH);?

l) Fe+H.O— 2) Fe+H;SO4—
3) Fe(OH);+H.0— 4) Fey(S04)3+Ba(OH)—
5) Fey(S04)3;+tKOH—

7. Okeunp cpocchopa maccomn 11 r cogepxut 6.2 r hocdopa. KakoBa BaneHTHOCTb hoc-
¢opa B aTom okcuae?
Hn1E 2101 3 41V 5V

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

1) CaO, SOg, P205, Na,O 2) BaO, SOz, Lizo, SiOz

3) Cl’Os, F6203, A1203, MgO 4) N203, CO, CUO, FeO

5) Kzo, CI’Os, SiOz, Fe,O3

9. YKaxXnte B KAKOM U3 paAoB coAepXxaTtcsa TONMbKO Te COJIn, KOTOpbIie CNOCOOHbI rmgpo-
JIN30BaTbCHA.

1) FeSOa, FeS, ZnCl,, Na,COs

2) NaHSO., KHNOs, Ca(OH)CI, CuS

3) KzSO4, NaH2PO4, NazHPO4, N3PO4,

4) Ba(OH)CI, Ba(HSO4)2, Ba(HS)2, Ba(OH)NOs

5) Ca(CH3COO)2, (CHsCOO),Mg, (HCOO),Ba, BaSOs4



10. Kakne o6beMbl xroposoaopoaa (H.y.) U Boabl NOTpedyroTcAa AnA NpUroTosneHus 1 kr
pacTBopa, coaepxauiero 0.08 maccoBbIx Aonen xnoposogopoaa?

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

3)22.4 n HC1 1 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 ob6pasyroTca npum B3aumoagencTemm cepeodpa
C KOHLeHTPUPOBaHHOM a30THOM KUCNOTON?

1) AgN03 + H, 2) AgN03 + NO + H>,O 3) AgN03 + NO, + H,.O

4) AgNOs + N2 + H20 5) AgNO3 + NHsNO3 + H,0

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 cofepKaTcs TONbKO Te COJMIK, KOTOpbIe AAloT LWEeSNIOYHYH peakumio B
BOAHOM pacTtBope?

1) KNO?,, KzCOs, Nazs 2) NH4C|, Ca(N03)2, NaCI03

3) CH3COOK, NazS0s4, (NH4).COs3 4) Na,COs, CH3COONa, K>S

5) CaCl,, MgS, A1PO,4

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. YrneBogopon, B KOTOPOM op6uTanu Bcex aToOMOB yrrepoa umerT sp® ruébpmuausa-
Lu1Io:
1) nponuneH  2)6eH3on  3)nponaH  4)nponuH

16. Kakoe u3 npuBeaeHHbIX HNXKe BellecTB obecuBeuMBaeT 6pOMHYIO0 BoAy npu obbly-
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 achmupa nmeroT oodLyto monekynsapHyto coopmyny C;HsO?
1) aTundopmmnat u METUNITUNOBLIN Ahnp

2) meTunaueTart n 3TUIMEeTUNOBbIN 3hunp

3) meTunaueTaT u aTundopmmnat

4) atundopmunat 1 AN3TUNOBLIN 3PUpP

5) meTunaueTtaTt n AnaTUNoBLIN 3chmp

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 anemeHTtoB L. . MeHoeneesay; «Pac-
TBOPMMOCTb OCHOBAHWW, KUCMOT U CONen B BoAE»; «DNEKTPOXMMUYECKUA pAL CTaHO4APTHbIX
3NEKTPOHHbIX MOTEHUMANoBy, NpY peLleHnn 3aaay KasabKy1simopomM.
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