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NOACHUTENBbHAA 3ANMNCKA

MporpamMmma MO XWMWUM COCTaBfieHa Ha OCHOBe (pedepanbHOro  KOMMOHEHTa
rocyqapCTBEHHOro cTaHgapTa cpegHero obuiero obpasoBaHus Ans, NWL, MOCTyNawwWwmMx Ha
NporpamMmsbl BbiCLLIEro 06pa3oBaHnsa — NnporpaMMbl 6akanaepuara, nporpaMMbl creyuanuTeTa.

MnporpaMmMa KOHKPETU3MPYET COoAepXKaHue npeaMeTHbiXx Tem o6pasoBaTefibHOro
cTaHOapTa, AaeT peKkoMeHOyeMylo MocrneoBaTenbHOCTb M3YYeHUs TeM M pasfdenoB y4ebHoro
npegMetTa C Y4eTOM MEXNPeAMETHbIX W BHYTPUNPEeOMETHbIX CBA3ei, NOrvkM yyebHoro
npouecca. B nporpamme onpeaeneH nepeyeHb pacyeTHbIX 3aaau.

OBLLUAA XAPAKTEPUCTUKA YHYEBHOIO NPEAMETA

OCHOBHbIMK MpoGreMaMn XMMUK SBNSAKOTCA U3YYEeHWe COCTaBa U CTPOEHMS BELLEeCTB,
3aBUCMMOCTM UX CBONCTB OT CTPOEHMS, KOHCTPYUPOBaHME BeLlecTB C 3aaHHbIMU CBOMCTBaAMU,
nccnefoBaHUe 3aKOHOMEPHOCTENW XMMWUYECKUX MNpeBpalleHuid U nyTern ynpasneHus MMn B
Lensax nonyvyeHns BewecTs, MaTepmarnos, SHEPTUW.

CoaepxaHvne nporpamMmbl CTPYKTYpMpoBaHO no nAtv 6Gnokam: MeToabl no3HaHus B
Xumum; TeopeTnyeckme OCHOBbI XMMnUK; HeopraHudeckas xmmng; OpraHmyeckas Xumus; Xumums
N XN3Hb.

LUenn

U3yyeHue xumuu Ha 6a3080M ypo8He HarnpaesieHo Ha docmu)kKeHue crnedyrouwux yeneu:

* OCBOEHME 3HAHNM O XMMMNYECKOWN COCTaBNAOLLIEN ECTECTBEHHO-HAYYHOW KapTUHbI MMpa,
BaXXHEMNLUMX XMMUYECKMX MOHATUSX, 3aKOHAX N TEOPUSX;

* OBfageHne yMeHUSIMU NMPUMEHATb MOSyYeHHble 3HaHUS Ans 0ObACHEHUs pa3HOOOpasHbIX
XUMUYECKUX SBMIEHWIA U CBOMWCTB BELLECTB, OLEHKM POMN XUMUU B PasBUTUM COBPEMEHHbIX
TEXHOMOrMN 1 NOMy4YeHUN HOBbIX MaTepuarnos;

* pa3BuTUE NO3HaABATENMbHbIX MHTEPECOB M MHTENNEKTyanbHbIX CNOCOBHOCTEN B Npouecce
CaMOCTOATENbHOrO NPUOOPETEHNA XUMWYECKUX 3HAHWMA C  MCMONb30BaHUEM  Pa3NNYHbIX
MCTOYHUKOB MH(pOpMaLMK, B TOM YMCIE KOMMNbIOTEPHBIX;

* BOCNUTaHMe YOeXOEeHHOCTU B NMO3UTMBHOW PO XMMUU B XXM3HU COBPEMEHHOro obLuecTsa,
HEeo6XOANMOCTUN XMMMUYECKN TPAMOTHOIO OTHOLLEHNS K CBOEMY 340POBLIO U OKpYKatoLLen
cpene;

* NPMMEeHeHUe NOoJTyYeHHbIX 3HaHUN U YMeHun Ang 6e30nacHoro MCNonb30BaHNs BELLECTB U
MaTepuranoB B ObITy, CENTbCKOM XO39MCTBE M Ha NPOU3BOACTBE, PeLLUEeHUs NPaKTUYeCKUX 3aday
B NMOBCEOHEBHOWN XWU3HW, NPeaynpexneHns sBMeHn, HaHOCALMX Bpen 340POBbI0 YeroBeka U
OKpy>KatoLLen cpege.

YMeHusA, HaBbIKM U CNOCOObI AeATeNbHOCTH

Mporpamma npegycmatpuBaeT OPMUMpPOBaHME  OOLWIMX YMEHUMA U HaBbIKOB,
yHMBepCasbHbIX CMOCOO0B AEATENBbHOCTU N KIMOYEBbLIX KOMMNETEHLMNA.

— YMEHVEe CaMOCTOATENbHO M MOTMBUPOBAHHO OPraHM3OBbIBaTb CBOK MO3HaBATENbHYHO
AeATeNbHOCTb (OT NOCTAHOBKM LIENU A0 NOMTyYEHUS U OLEHKN pesyrnbTaTa);

—  WCNOSIb30BaHME 3NIEMEHTOB MPUYNHHO-CIIEACTBEHHOIO U CTPYKTYPHO-(PYHKLNOHANBHOMO
aHanusa;

— onpeaeneHne CyLLHOCTHbIX XapakTePUCTUK M3ydaemoro obbekTa; yMeHue pasBepHyTO
oboCHOBbIBaTL CyXXAEHWS, faBaTb onpeaeneHnsi, NpuBOAUTb AOKa3aTeNbCTBa; OLEeHUBaHME U
KOPPEKTMPOBKA CBOEr0 MNOBEOEHUS B OKPYXXalLWEenW cpede, BbINOIHEHWE B MNPaKTUYECKON
AEATENbHOCTU U B MNOBCEAHEBHOW >KM3HW 3JKOMOrMYeckux TpeboBaHui; WCNONb3oBaHWE
MYyNbTUMEOUNHBIX PECYPCOB UK KOMMbIOTEPHbIX TexHonormn ana obpaboTtkn, nepegaun,
cuctematmsaumm  uHdopmMaumm, cosgaHms  6a3  gaHHbIX, Npe3eHTauum  pesynbTaToB
no3HaBaTenbHOM MU NPaKTU4EeCKON AeATENbLHOCTH.

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



* gaXKHelwue XuMu4YecKue MOHSIMUST. BELLECTBO, XMMUYECKUA 3NeMeHT, aToM, MOekyna,
OTHOCUTENbHbIE aTOMHas U MONeKynapHasi Maccbl, UOH, annoTponud, N30TOorMbl, XUMU4eckas
CBSI3b, 9NIEKTPOOTPMLATENBHOCTb, BANIEHTHOCTb, CTENEHb OKUCINEHUS, MOMb, MOMSpHas macca,
MOMSIPHbIA OObeM, BELLECTBA MOJEKYSAPHOIO M HEMONEKYNSIPHOrO CTPOEHMs, pacTBOpbI,
MEKTPONUT N HE3NEKTPONUT, 3NEeKTponuTMyeckasa  auccoumaums, OKUCNUTENb MU
BOCCTAHOBMUTENMb, OKUCINEHWE U BOCCTaHOBIEHWE, TennoBon 3deKkT peakumn, CKopocCTb
XUMWUYECKON  peakuuu, KaTanms, XMMWYECKOe  paBHOBECUE,  YIMepoaHbl  CKener,
dyHKUMOHanNbHas rpynna, M3oMepus, roMosiorus;
* OCHOBHbI€ 3aKOHbl XUMUU. COXPaHEHUA MacCbl BeLLeCTB, MOCTOSIHCTBA COCTaBa,
nepuoanyecKknin 3aKoH;
* OCHOBHbI€é mMeopuu XUMUU. XUMWUYECKON CBA3W, SNEKTPONUTUYECKON [uccoumaumm,
CTPOEHMUSI OpPraHNYeCKNX CoeanHEHNI;
* saXKHellWlUe seuwjecmea U Mamepuarsbl. OCHOBHbIE METansbl U CNIiaBbl; CEpHas, consiHas,
a30THas M YKCyCHasl KUCMOTbI; LWernovm, ammMuak, MMHeparbHble yoobpeHus, MeTaH, 3TUIIEH,
aueTuneH, 6eH3on, 3aTaHOM, XWUPbl, Mbina, FMOKO3a, caxapos3a, kpaxman, knetdyaTtka, 6enknm,
NCKYCCTBEHHbIE N CUHTETUYECKME BOMOKHA, KaydyKu, nnacTmacces.
yMeTb:
* Ha3bleamb V3Yy4YEHHbIE BELLECTBA MO «TPUBMANbHOM» UINN MEXAYHAaPOLHON HOMEHKNATYpE;
* onpedensimb. BaNeHTHOCTb U CTEMNEHb OKUCNEHUSI XUMUYECKUX SNEMEHTOB, TUM XUMUYECKOWN
CBSI3M B COEOWHEHUSsIX, 3apsih MOHA, XapakTep cpedbl B BOOHbIX pacTBOpPax HeOpraHM4ecKux
COEOVHEHUN, OKUCNUTENlb WM BOCCTAHOBUTESb, MNPUHALMEXHOCTb BELLECTB K Pa3fMYHbIM
Knaccam opraHm4eckux coeanHeHui;
* Xapakmepu3oeamb. 3NIEMEHTblI MarblX NEepuodoB MO WX MOSIOKEHUIO B MNEPUOgNYeECKom
cucteme [..MeHgeneeBa; oOLLMe XMMUYECKME CBOWCTBA MeTannoB, HEMEeTasnoB, OCHOBHbIX
KNaccoB HEOPraHMYeCKUX U OpraHUYecKUxX COeOUHEHUN; CTPOEHMEe U XUMWUYECKME CBOWCTBA
N3YyYEeHHbIX OpPraHN4YeCcKNX CoOeaANHEHNN;
* 06BLSICHAMbL. 3aBMCMMOCTb CBOWCTB BELLUECTB OT WX COCTaBa M CTPOEHUs; npupoay
XUMUYECKON CBSA3UM  (MOHHOW, KOBAIEHTHOW, MeEeTasnfiM4eckon), 3aBUCMMOCTb CKOPOCTU
XUMNYECKOW peakLnmn 1 NONOXEHNA XMMNUYECKOro paBHOBECUS OT pasnnyHbIX akTOpOB;
* 8bIMOJIHSIMb XUMUYECKUU 3KCMepuMeHm Mo pacrno3HaBaHMO BaXXKHENLLMX HEOPraHUYECKMX
N OpraHN4YecKnNx BELLIECTB;
* npoeodumb CaMOCTOSITENMbHbIA MOUCK XUMUYECKOW WHAOPMaLUUN C WCMOMNb30BaHUEM
pasnnYHbIX UCTOYHMKOB (Hay4YHO-MONYNAPHbBIX M30aHWUA, KOMMNbIOTEPHBLIX 6a3 AaHHbIX, PeCypcoB
MHTepHeTa); ncnonb3oBaTb KOMMbIOTEPHbIE TEXHONOrMM Ans obpaboTku n nepegayn
XUMn4eckon nHopmauum 1 ee npeacTaBneHns B pasnmyHbix opmax.
MCNONb30BaTb MPUOOPETEHHbIEe 3HAHWA U YMEHUS B MPaKTU4YEeCKOW AeATEeNbHOCTU WU
noBceAHEeBHOW XWU3HU ANS:
0O BACHEHNS XMMUYECKNX ABIIEHUIN, MPOUCXOAALLMX B NpUpoAe, ObITy U Ha NPOU3BOACTBE;
* onpegeneHnsi BO3MOXHOCTW NPOTEKAHUS XUMUYECKNX NPEBPALLEHNI B PasfinYHbIX YCIOBUAX U
OLEHKN UX NOCNeaCcTBUNA;
* 9KONOrMYECKM rPAaMOTHOIO NMOBEAEHUS B OKPYKAKOLLEN cpeae;
* OLEHKWN BAUAHNSA XMMUYECKOTO 3arpA3HEHMST OKpYXKatoLLen cpefbl Ha OpraHn3m YernoBeka u
ApYrue XuBble OpraHn3mbl;
» ©Oe3onacHoro o6palweHnss C TOpPHYMMM W TOKCMYHBbIMK BelecTBamu, JlabopaTopHbIM
obopynoBaHuem;
* NPUrOTOBIIEHNS] PaCTBOPOB 3a4aHHOM KOHLUEHTpaLuumM B ObITY U Ha NPOU3BOACTBE;
* KPUTUYECKOWN OLEHKM OOCTOBEPHOCTU XMMWYECKOW WH(OpMaLMK, NOCTynawLen M3 pasHbiX
NCTOYHMKOB.
OCHOBHOE COAEPXXAHUE NPOIrPAMMBI

Ha ak3ameHe no xMmum NOCTynatoLWwnin B YHUBEPCUTET AOSKEH:

— MOKas3aTb 3HAHME OCHOBHbLIX TEOPETUYECKMX MOSNOXKEHUN;

—  YMEeTb MPUMEHATb TEOPETUYECKNE MONOXKEHUS XMMUN NMPU PACCMOTPEHNN KNacCcoB
HEeOopraHN4YeCKNX N OpPraHNYECKNX BELLLECTB N NX COEANHEHNI;

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

— MOHMMaTb OCHOBHbIE HaY4YHble MPUHLNMBI BXKHENLLNX XUMUYECKNX NPON3BOACTB;

— pelwaTb TUMNOBLIE N KOMOMHMPOBAHHbLIE 3a4a4M MO OCHOBHbLIM pasaeriaMm XUMUK.
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MeToabl NO3HAHMA B XUMUMN
Hay4Hble MeToabl MO3HAHWS BELLECTB Y XMMUYECKUX ABNEeHnn. Ponb akcnepMMmeHTa n Teopun B
xumun. MogenupoBaHne XMMUYECKMX MPOLLECCOB. AHANN3 N CUHTE3 XMMNYECKNX BELLIECTB.
OCHOBbI TEOPETUYECKOM XUMUKN

1. MpegmeT n 3agadun xumnn. Aenenunsa usndeckme n xmmmyeckme. MecTo xumumn cpeam
€CTECTBEHHbIX HayK. XumMmunst n doapmauusi, SKomnorusi.

2. OcHOBbl aTOMHO-MOMEKYNAPHOro y4yeHusi. [MoHsATMS aTtoma, MOrneKkysbl, 3f1eMEHTa,
BewectBa. OTHOCUTENbHAA aToMHaaA W OTHOCUTENbHas MonekynsapHaa Maccbl. Monb -
eanHuua konuyectsa BewecTBa. MonspHasa macca. CTeXMoMeTpus: 3aKoH COXpPaHEHUSA MacChl
BELLECTBA, MOCTOSHCTBO CcocTaBa. 3akoH ABoragpo, MoONSpHbli 00beM, ypaBHEHME
MengeneeBa - KnanernpoHa. OTHocuTenbHas NioTHOCTb rasa.

3. Xvmudeckne anemMeHTbl. 3HaKM XUMUYECKUX 3SNEMEHTOB, (OPMyIbl  XUMUYECKNX
coeguHeHun. MNMpoctoe BelecTBo. CrnoxHoe BellecTBo. AnnoTponus. BaneHTHOCTb 1 cTeneHb
okucnenund. CoctaBrneHne Xxummyeckmx oopmys nNo BaneHTHOCTU 3fIEMEHTOB M aTOMHbIX Fpynmn.

4. CtpoeHue atoma. AToMHOe aapo. M3oTonbl - pasHOBMAHOCTb aTOMOB XMMMWUYECKUX
3NEMEHTOB. AnepHble NpeBpaLleHus.

5. CTpoeHune 3neKTpOHHbIX 0D0O0MoYEK aTOMOB. JJIEKTPOHHbLIE KOHUrypauMm aTtomMoB B
OCHOBHOM ¥ BO30Y>KAEHHOM COCTOSIHUSIX.

6. OtkpbiTve [O.A. MeHgeneeBbiM nepuoan{eckoro 3akoHa M co3gaHve Nnepuoamnyveckon
CUCTEMbI XMMWYECKNX 3anemMeHToB. CoBpemeHHas (OopMynvMpoBKa MNEPUOONYECKOrO  3aKoHa.
CTpoeHne nepuognyeckon cuctembl: OonbluivMe M Manble nepuoabl, rpynnbl M NOArpynnbl.
3aBMCUMOCTb CBOWCTB 3N1EMEHTOB M 0bpasyemMbiX UMW COedMHEHMWIA OT MOMOXEHMUSI arieMeHTa B
nepuoanyeckon cucteme.

7. Bugbl XMMW4YECKOW CBSI3WM: KOBarneHTHas (nonsipHasi W HenonsipHasi), WOHHas,
MeTannu4yeckasi, BogopoaHasi. MexaHnambl 00pa3oBaHus U Npumepbl coeanHeHuin. MNoHaTne o
rmbpuamsaunmn opbutanen.

8. ArperaTtHble COCTOsIHUSI BELIECTB. TuWMbl KPUCTaN/IMYECKUX pPeELLUETOK. 3aBMCUMOCTb
CBOWCTB MPOCTbIX W CIIOXHbIX BELWECTB OT TUMa XMMWUYECKOW CBSA3U M KPUCTANIMYECKON
peLleTKu.

9. Knaccudumkaums  XMMWYECKMX  peakuuin: peakumm  COeOMHEHUd,  PasfnoXeHus,
3aMelleHns, obmeHa. MNpumepbl Opyrnx Knaccndmkaumn.

10. TennoBble 3(pPeKTbI XUMNYECKMX peakunin. TepMOXMMMYECKME YPaBHEHMS.

11. CKOpOCTb XMMUYECKMX peakuuin. 3aBUCUMOCTb CKOPOCTU peakuun oT npupodbl Wn
KOHLIEHTpaLUun pearnpyromx BeWEeCTB, TeMnepatypbl. Katanua n katanusartopbi.

12. O6paTMMOCTb XMMWUYECKUX peakumi. XMMU4eckoe paBHOBECME U YCINOBUS €ro
cMmellenuns, npuHumn Jle LWatenbe.

13. PactBopbl. PacTtBOpMMOCTb BeELLECTB. 3aBMCUMOCTb PacTBOPMMOCTU BELLECTB OT UX
npupoabl, Temnepatypbl U gaereHusi. CnocoObl BhbIPaXEHMSI KOHLEHTpauuMM pacTBOpPOB
(maccoBag gons, MondapHasi KOHUEHTpaums).

14. OnektponuTtuyeckaa pguccoumaumsi. CrteneHb auccoumauuun. CunbHble n  cnabble
3NEKTPONUTLI. YCNOBUSA NMPOTEKAHUSA pPeakumii B pacTBOpax 3MeKTPOnnToB. VIOHHbIE ypaBHEHMS
peakumn. CBOWCTBa KUCIOT, COMEN M OCHOBAHUM B CBETE TEOpuUM ISNEKTPOUTUYECKON
anccounaumm AppeHuyca.

15. OKncnnTenbHO-BOCCTAaHOBUTENbHbIE npoLecchl. CocraBneHue ypaBHEHWUI
OKUCIIUTENbHO-BOCCTAHOBUTENbBHbIX  peakunin.  ONEKTPOXUMUYECKUA  PSA HanpsbKeHUn
MEeTannoB. AMNEKTPONnN3 pacnsiaBoB N PpacTBOPOB, 3aKOHbI ANEKTPONM3a.

HeopraHu4yeckasa xumus

1. OcCHOBHbIE KNaccbl HEOPraHNYeCcKNx BELWECTB, NX Ha3BaHust (HOMeEHKaTypa),
reHeTm4eckas CBA3b MeXay HUMMW.

2. Okcugpl. Cnocobbl NOnyyYyeHns, CBOMCTBA OKCUAOB.

3. OcHoBaHus, cnocoObl nony4veHusi, ceoncTea. Lenoun, nx nonyyeHue, cBOMCTBA,
NpUMeEHeHMe.

4. Kncnotebl, nx knaccudmkauus, obLine cBoMCTBa, Cnocobbl NOnyyYeHns.

5. Conu, nx cocTtaB, XMMUYECKNE CBOMUCTBA, CNocobbl nonyyeHuns. Mmaponus conen.

6. MeTannbl, UX NONOXEHNE B Nepuogndeckon cucteme. PnUanyeckme n XMMm4eckme
csonctBa. OCHOBHble cnocobbl nonyveHnsi. MeTannbl 1 CnaBbl B TEXHUKE.
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7. OO6Lwas xapakrep1cTmKa LWenoYHbiX MeTannoB. OKCMAbl U CONK LWENOYHbIX MeTasnos.
KanunHble ynobpeHus.

8. OOb6Las xapakTepucTmKka afieMeHTOB rnaBHon noarpynnel |l rpynnel nepuognyeckon
CUCTEMbl XMUYECKUX arieMeHToB. Kanbuumi n ero coeguHeHus. XKecTkocTb BOAbl U ee
yCTpaHeHue.

9. OO6uwasg xapaKkTep1cTmKka aneMeHTOB rnasHon noarpynnsl Il rpynnbl nepunognyeckon
CUCTEMbI XMMUYECKNX 3NIEMEHTOB. ANOMUHUIA. AMCOTEPHOCTL OKCUAA N rmapokenaa
antoMuHus.

10.>Keneso0, ero okcuabl U rMAPOKCUabI, 3aBUCUMOCTb CBOMCTB OT CTEMNEHN OKUCINEHUS
Xenesa. XmMMuyeckne peakumum, nexaiime B OCHOBE MO NyYyeHns YyryHa u ctanu. Ponb xenesa
N ero CnnaBoB B TEXHUKE.

11. Bogopoga, ero B3aMmogenctane ¢ meTtannamu, HemeTannamu, okcugamu,
OpraHN4YeCcKUMN CoegUHEHNSIMU.

12. Kucnopog, ero annotponHble mogudukauun. Ceonctea o3oHa. Okeuabl U nepokcubi.

13. Boga, cTpoeHue Boabl. dusnyeckme n xmmmyeckue ceoncTea. lNepokeug sogopoaa.
Kpuctannorngpartbl.

14. O6was xapakrepucTuka ranoreHoB. ["anoreHoBogopoabl. [anoreHnabi.
Kucnopogcoaepkalwine coeanHeHns xnopa.

15. O6Lias xapaKkrepucTmka 35ieMeHTOB rMaBHOW NoArpynbl YHETBEPTOW rpynnbl
nepnognyeckon cMCTembl XuMmnyeckmx anemenToB. Cepa. CepoBogopoa. Cynbduabl. Okcmabl
cepsbl (1V) n (VI), nonyvyeHne, npom3BogCTBO CEPHOM KUCMOTHI.

16. O6Las xapaKkTepucTmka 3afieMeHTOB rnmaBHoW noarpynnbl V rpynnbl Nepunoanyeckomn
CUCTEMbI XMUYECKNX deMeHTOB. A30T. AMMMAK, ero NPOMbILUSIEHHbIN CUHTE3. COoNn amMOHKS.
Hutpugbl. Okenagpl azoTta. A30THasA M a30TUCTasA KUCNOTbI U X CONWU. A30THblE yO0OpeHus .

17. ®occpop, ero annoTponHele mogudukauumn. Okeng pocdopa (V), opTo-, MeTa- U
AandocdopHas KUCNoTbl 1 Ux conn. docgopHble yaobpeHus.

18. O0Lwas xapakTep1CcTmKa 3NIEMEHTOB rMaBHOW nogrpynnsl 1V rpynnbl nepruogmuyeckon
CUCTEMbI XMUYECKUX 91EMEHTOB. Yrnepoa, ero annoTponHbie moandukaumnmn. Okenabl
yrnepoga. YronbHas kucnota u ee conu. Kapbuapl kanbumsi n antoMmHus.

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

OpraHnyeckasa Xumus

1. Teopns XUMMYECKOrO CTPOEHUA OpraHudeckux coeguHeHun A.M. bByTtneposa.
3aBNCUMOCTb CBOWCTB BELLECTB OT UX CTpoeHus. Buabl nsomepun. MNpupoga Xmmm4eckom ceasm
B MOJSIEKyNaxX OpraHN4ecknx co eAMHEHNn, rOMO- reTeponiMTu4eckme cnocodbl paspbiBa CBA3EW.
MoHsaTMe 0 cBOBOAHbIX paguKanax n noHax.

2. lNpepenbHble yrnesogopoAbl (ankaHbl W UMKNOAnkKaHbl), WX 3MEKTPOHHOE M
NPOCTpaHCTBEHHOE CTPOeHNe. HomeHknatypa. N3omepus.

3. OTuneHoBble yrneBoaopoab! (ankeHbl), UX ANEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHMEe
(o0 - n m - cBasn). HomeHknatypa, unsomepus. lNNpasuno MapkoBHukoBa. CoOnpsiKeHHble
ANEeHoBbIE YrNeBoaopoabl, 0COBEHHOCTN UX XUMUYECKNX CBOMCTB.

4. AueTuneHosble YrneBoAopoAabl (ankuHbl), WX 3NEKTPOHHOE U MNPOCTPaHCTBEHHOE
CTpoeHue (o - 1 &t - cBA3mn). HomeHknartypa.

5. Apomatnyeckue yrnesogopoabl (apeHbl). BeH30r, aNeKTpoHHOEe M MPOCTPaHCTBEHHOE
cTpoeHune. N'omonorn 6eH3ona. MNoHATHME O B3aMMHOM BNUSHMM aTOMOB Ha NpuMepe Tonyona
(peakumn apomaTUYECKON CUCTEMbI U YIIIEBOLOPOAHOIO paaunkana).

6. [MpupogHble WUCTOYHWKM YrneBogopoaoB: HedTb, NPUPOAHBLIN U MOMYTHBLIN HedTAHOM
rasbl, yronb. lNeperoHka HedpTU. KpekuHr. MNMpoaykTel, nony4aemsie n3 HeTn, X NpUMeHeHe.

7. CnupTbl. lMepBuYHbIE, BTOPUYHbIE M TPETUYHbIE CnMpTbl. HOMeHknaTypa, CTpoeHwue,
XUMUYECKME  CBOMCTBA OOHOATOMHbLIX  CNUPTOB. [MPOMBIWSEHHBIA  CUMHTE3  3TaHona.
MHoroaTomHble CNMPTLI, HOMEHKNaTypa, 0cobble CBONCTBA (STUIMEHINNKOMb, FNLEPUH).

8. ®eHon, ero cTpoeHve, B3aMMHOE BMSIHUE aTOMOB B MOrieKkyre. XumMu4eckme CBOMCTBa
dreHona, cpaBHEHWe CO CBOMCTBaMM anudaTuyeckmx CnmpToB.

9. Anbgernabl. HomeHknaTypa, CcTpoeHue, u3Myeckue U XUMUYECKUe CBOWUCTBA,
OcobeHHocTn kapboHWbHOM rpynnbl. MypaBbUHBLIN U YKCYCHbIA anbaerngbl, UX NonyyvyeHue,
NpUMeHeHMe.



10. KapboHoBble KMCNOTbl. HoMmeHknaTypa, CTpoeHue, usmMdeckne u XumMudeckme
cBoncteBa. BsammHoe BnusHME kapOOKCUNBHOM rPynNnbl W YrNeBOAOPOAHOro pagvkana.
MpenenbHble, HenpeaenbHble N apoMaTuyeckne KMCroTbl. MNpumepsbl KUCNOT: MypaBbuHas (ee
0COBEHHOCTM), YKCyCHasi, cTeapuHoBasi, GeH3onHad. OkcUKMCNOTbI. [lpumepbl OKCMKMCNOT:
MOJI0YHas, BUHHAsA, canuuunnosas.

11. CnoxHble adupbl. CTpoeHne, xumudeckne ceonctea. Peakuua atepudpmkaumm. XKupsbl,
NX ponb B Npupoae, xmmmuyeckas nepepabdoTtka XxupoB (rmgponus, rmapuposaHme).

12. Yrnesogoponbl. MoHOcaxapuabl: rmnoko3a n dpykrosa. Onurocaxapuipbl: Manbto3a u
caxapoasa. Nonucaxapuabl: Kpaxman u uenmnonosa. Nx cTpoeHne, usndeckne n xmmmdeckme
CBOWCTBA, posib B Npupoae.

13. AMuHbI. AnundpaTtndeckme n apomaTMyeckme amuHbl. B3anmHoe BnngHWe aTOMOB Ha
npuMmepe aHunuHa. NepBryHbIe, BTOPUYHbBIE U TPETUYHbBIE aMUHbI.

14. AMnHokMcnoTbl. CTpoeHne, XMMUYeckne CBONCTBa, naomepus. Anbda-aMmmHOKUCAOTHI -
CTPYKTYpPHble egnHuubl 6enkoB. MNentnagbl. CTpoeHune, bruonornyeckasi ponb 6enkos.

15. Muppon. MupugunH. MNpUMUONHOBLIE N NYPUHOBbLIE OCHOBAHWUA, BXOASLIME B COCTaB
HYKNenHOBbIX KMCNOT. [peacTaBneHne o CTPYKType HYyKNeMHOBbIX KACHOT.

16. Peakuun  nonumepmsaumMm 1M nonukoHaeHcaumn.  O6wme  NOHATUA  XUMUK
BbICOKOMONEKYNApHbIX coeguHeHun (BMC): MoHomep, nonumep, 3SrnemMeHTapHoe 3BeEHO,
cTeneHb nonmMmepusauun (nonukoHaeHcaumm). MNMpumepsl pasnuyHelix Tmnos BMC.

XMMMA N XKU3Hb

1. Xvmwusa v 3goposbe. Jlekapctea, hepMeHTbl, BUTaMWUHbI, TOPMOHbI, MUHEpParnbHble BOAbI.
Mpobnemsbl, cBA3aHHbIE C NPUMMEHEHNEM JTIEKaPCTBEHHbIX NpenapaTos.

2. XvMmus B NOBCEAHEBHOM XM3HU. Motowme 1 unctswme cpeactea. lNpasmna 6e3onacHon
paboTbl co cpeacTBamMm GbITOBON XMMUKU. BbITOBas xnmmnyeckas rpaMoTHOCTb.

3. [MpombiwneHHoe nonyyYyeHne XMMUYECKUX BELLECTB Ha npumepe npou3BoaCcTBa CEPHOW
KMCNOThI.

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

TunoBble pacyeTHble 3aaa4un

1. BblyMcrieHne OTHOCUTENbHOM MOSEKYNSPHON Macchl BELLLECTBA MO ero popmyne.

2. BblumucneHne maccoBbix gonen (NPOUEHTHOro coaepXaHusi) 3NEMEHTOB B CIOXHOM
BeLlecTBe Mo ero opmyrne.

3. BbluucneHve maccoBov OonM pacTBOPEHHOrO BellecTBa B pacTBOpe, €Criv U3BECTHa
Macca pacTBOPEHHOro BeLecTBa U Macca pacTeopa.

4. BbluMcneHne mMaccbl pacTBOPUTENS M MacChbl PaCTBOPEHHOro BeLLecTBa MO M3BECTHOW
MacCOBOW Jone pacTBOPEHHOro BeLecTBa U Macce pacTeopa.

5. BbluncneHue maccebl onpegeneHHoro KonMyecTsa BeLlecTsa.

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

7. BbluMcneHne oTHOCUTENBHOW NIIOTHOCTU ra300bpasHbIX BELLECTB.

8. BblumucneHne  obbema onpegeneHHoro konmuvyectsa ra3oobpasHoro BellectBa npu
nobbIX 3a4aHHbIX YCIOBUSAX.

9. BbluucrieHne macchl razaoobpasHoro BeLLecTBa, 3aHMMaroLero onpegerieHHbln obbem,
npu NobbiX 3agaHHbIX 3HAYEHNAX TemnepaTypbl U AaBNEHUS.

10. BbiuncrneHme obbema onpenenieHHoW Macchl ra3oobpasHoro BellecTBa Mpu JoObIxX
3aaHHbIX YCNOBUSX.

11. HaxoxaeHne npocTenwen XumMu4eckorm OopMyrbl BeLlecTBa MO MacCOBbIM OOMAM
9N1EMEHTOB.

12. BbluncneHne maccbl NpOAyKTa peakLumm no N3BeCTHbIM MaccaM UCXOOHbIX BELLECTB.

13. BbluncneHne Maccbl NpoayKTa peakumm no M3BECTHOW Macce O4HOro U3 BCTYNMBLUMX B
peakumio BELEeCTB.

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

15. BeluncneHne maccbl (o6bema) npogykta peakumm no m3BecTHon Macce (obbemy)
MCXOOHOro BELeCTBa, CoAepXaLlero onpegeneHHyo 4O NpuMecen.

16. BbluncneHne maccoBow 40NN KOMMOHEHTOB CMECK Ha OCHOBE AaHHbIX 3a4ayM.

17.YcTaHoBNEHNE MONEKynspHoOM dopMynbl ra3oobpasHoro BewecTBa MO NpoayKTaMm
cropaHus.



MpumMepHbIN 3K3aMeHaLUOHHbIN TeCT
1. Macca (B rpammax) nopuum asoTHOM KUCNOTbI, B KOTOpou cogepxutca 1.5*10° atomoB
Kucnopopa, COCTaBUT:
1)5.25 2)15.75 3)47.3 4)84.2 5)21.5

2. KakoBbl cTeneHM OKWUCIIeHUA aTOMOB a3oTa B aMMuaKke, a3OTHOM U a3oTUCTOM
Kucnortax?

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

3. Kak N3aMeHAI0TCA CTeneHn OKUCNeHUs 3N1IeMeHTOB B peakuun B3aumMoaencTBus
KOHLIeHTPUPOBAHHOW a30THOM KUCNOThbI C cepomn?

1) a3oT BoccTtaHaBnmBaeTcsa oT +3 o 0, cepa okucnsietcsa ot 0 go +4

2) a3oT okucrnisieTest oT +3 Ao +5, cepa BoccTaHaenueaetcs oT 0 oo -6

3) a3oT BoccTaHaBnuBaeTcsa oT +5 fo +2, cepa okucnsietcd ot 0 4o +6

4) a30T okucnsieTcs ot +5 0o -2, cepa BocctaHasnmBaeTcs ot 0 ao +6

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

4. NMpun o6pasoBaHUM pacTBOpa MeXAy MOJieKyrlaMuM pacTBOPEHHOro BellecTsa 1
pacTBOpUTens NPOUCXoauT:

1) TonbKoO hmsnyeckoe B3aNMoaencTBmNe

2) TONbKO XMMMYeckoe B3anMoLenCcTBnNe

3) dbursmyeckoe n xmmmyeckoe BzanmoaencTemne

4) obpa3oBaHue 04HOro HOBOMO BELLECTBA

5) HET HMKaKoro B3anMoLencTBUS

5. ®opmyna BbICLIEro oKkcuaa afieMeHTa C 35IeKTPOHHOMN KoHdurypaumen 1s22s?2p®3s23p?
1)30 2)35,0 3)30: 4) 303 5) 3203

6. Peakuusa Mexay BooHbIMU pacTBOPaMM KakMxX BeLeCcTB COOTBETCTBYET ypaBHeHue B
cokpalieHHon dpopme: Fe*3+30H = Fe(OH)3?

l) Fe+H.O— 2) Fe+H,SO.—~
3) Fe(OH)s+H,0—> 4) Fex(S04)s+Ba(OH),—
5) Fey(S04)3;+tKOH—

7. Okeung cbocdopa maccon 11 r cogepxmt 6.2 r hocchopa. KakoBa BaneHTHOCTb
¢occopa B atom okcuae?
DI 2101 3)HU 4)IV 5V

8. YKaxute B KaKom u3 npuBegeHHbIX HNXe paaoB coAepXaTcs TONIbKO Te OKCuabl,
KOTOpbIle npu 0ObIYHbIX yCcnoBusax pearvpyrorT C BOOOMN.

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

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

5) Kzo, CI’Os, SiOz, Fe,O3

9. YKaxute B KAKOM U3 pPAAO0B coaepXxaTcd TONMbKO Te COJINn, KOTOopble CNOCOOHbI
rmaponunM3oBaTbCA.

1) FeSOy, FeS, ZnClz, Na;CO3

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

3) KzSO4, NaH2PO4, NazHPO4, N3PO4,

4) Ba(OH)CI, Ba(HSO4), Ba(HS),, Ba(OH)NO;

5) Ca(CHsCOO),, (CH:COO0),Mg, (HCOO),Ba, BaSOs4
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10. Kakue 06beMbl xnoposogopoaa (H.y.) u Bogbl NoTpebyroTcA AnA npurotoBrieHus 1 Kr
pacTtBopa, cogepxawero 0.08 maccoBbIx goneun xnoposogopoaa?

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

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

5)49.1 n HC11n 0.92 n H,O

11. Kakme npoayKTbl peakuum obpa3yroTca npyu B3auMoaencTBmum cepedpa
C KOHLeHTPUPOBaHHOM a30THOM KUCNOTON?

1) AgN03 + H, 2) AgN03 + NO + H>,O 3) AgN03 + NO, + H,0O

4) AgN03 + N> + H.O 5) AgN03 + NH4sNO3; + H,O

12. YkaxuTe n3 npuBeAeHHbIX MeTarn, KOTOpbI B NPOMbILLINIEHHOCTU NonyyatoT
3MEeKTPONM30M ero pacniaBfieHHOW COnM.
NDCu 2)Ag 3)Sn 4)Ca 5)Fe

13. B Kkakomn CTpoKe coaepKaTCA TONMbKO Te CONMU, KOTOPbIe AAKT LEeNOYHYI peakuuio B
BOAHOM pacTBope?

1) KNOs3, K>2CO3, NaxS 2) NH4C|, Ca(N03)2, NaClOs

3) CH3COOK, NazS0O4, (NH4)2CO3 4) Na>CO3, CH3COONa, K>S

5) CaCly, MgS, A1PO,

14. Ona nony4yeHns N3BeCTKOBOro Tecta maccou Boabl 3 Kr o6paboTanu 1Kr HerawleHHOMN
n3BecTtu. Bo ckonbKko 3TO npeBbIWaeT TO KONIMYECTBO BOAbI, KOTOPOE COOTBETCTBYET
ypaBHEHUIO peakuumn?

1)B2pasa 2)B3pasa 3)B6pas3 4)B9pa3 5)B12pa3

15. YrneBogopoa, B KOTOPOM op6uTanu Bcex aTOMOB yrrnepoaa umeror sp?
rmépuaunsaumio:
1) nponmneH 2)6eH3on  3)nponaH  4)nponuH

16. Kakoe u3 npuBeeHHbIX HUXe BelecTB o6ecuBeYnBaeT 6poMHYI0 Boay npu
OObIYHbIX YCNOBUAX?
1) metaH 2)ataH 3)atuneH 4)6eH3on 5) nponaH

17. CKONbKO N30MepoB umeeT coeanHeHue ¢ amnupuyeckon cpopmynon C.H,OH?
1)6 2)5 3)2 44 53

18. Mocne nponyckaHMA 3TUNOBOro cnupTta maccoun 184r yepes TpyoOKy ¢ HarpeTbim
OKCMAOM antoMUHUSA NONY4YUnm 3TUNeH o6 LeéMom 67.2n (H.y.) U NpakTUYeCKUM
BbIXOAOM...(B NpoLeHTax).

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

19. Kakue gBa cnoXxHbix achupa nmeroT odLyto monekynsapHyto coopmyny C;HsO?
1) sTundopmmaT 1 METUNSTUNOBLIN 3P

2) meTvnaueTaT 1 3TUIIMETUIOBbLIN 3up

3) MeTunaueTaT u aTundopmmat

4) aTundopmunat 1 AN3TUNOBbLIN 3PUpP

5) meTunaueTaT n AN3TUNOBLIN 3UP

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

Ha ak3ameHe MOXXHO Nonb30BaThCA:
ma6bnuyamu «lepuoanyeckas cuctema xuMmmdeckux anemeHtoB . . MeHgeneesav;
«PacTtBopMMOCTb OCHOBaHWA, KUCNOT W CONMe’ B BOAEY», «ONMEKTPOXUMUYECKUNA psid
CTaHOaPTHbIX 9NEKTPOHHbLIX MOTEHLMAN0BY, NPU PELLEHUN 3a0auY KaJIbKy/1SmOpPOM.
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