MWHOBPHAYKN POCCUN
depepanibHOE rocygapcTBEHHOE OIOMKETHOE OO6pa3oBaTesibHOE yupexaeHme
BbiCcLUero 06pasoBava
«AATECTAHCKUIN FOCYAAPCTBEHHbIA YHUBEPCUTET»

«YTBEPXAAHO»

PexTop AryY
M.X. Pa6apaHoB
17 auBapsna 2025r.

NMPOIrPAMMA BCTYINMUTE/IbHOIO 3K3AMEHA
no Xxmvmn
[N NOCTynatoLLmMX Ha OCHOBHble 06pa3oBaTes/ibHble NporpaMMbl 6akanaspuata
1 cneupanuTeTa no pesysibTatam BCTYNUTESbHbIX UCTbITAHUIA,
NPOBOAUMBIX YHUBEPCUTETOM

MAXAYKATJA 2025



NMOACHUTE/IbHAA 3ATINCKA

MporpaMMa N0 XUMWM COCTaB/ieHA Ha OCHOBE (DefepasibHOr0  KOMMOHEHTa
rocyAapCTBEHHOIO CTaHgapTa cpegHero o6liero o6pasoBaHus Ans, NWL, NOCTynallmX Ha
nporpamMmsbl BbICLLIEr0 06pa3oBaHnsa — NporpaMmbl 6akanaepuara, NporpaMMbl creypanuTeTa.

MporpaMmMa KOHKPETU3MPYET cofepXaHue npeaMeTHbIX TeM o6pa3oBaTesibHOro
cTaHfapTa, JaeT peKoOMeHAyeMyt Noc/ef0BaTeIbHOCTb U3yYeHUst TEM U pa3fenoB yuebHoro
npeaMeTa C yyeToM MEXNpPeAMETHbIX W BHYTPUNPeAMETHbIX CBS3eld, NOrMK1 y4e6Horo
npouecca. B nporpamMme onpefeneH nepeyeHb pacyeTHbIX 3a4au.

OBLAA XAPAKTEPNCTUKA YHYEBHOIO NPEAMETA

OCHOBHbIMW Mpob6neMaMn XUMUN ABAISKOTCHA U3YyYeHMe cocTaBa M CTPOEHUA BELLECTB,
3aBMICUMOCTUN MX CBOWCTB OT CTPOEHWUS, KOHCTPYMPOBaHMEe BELECTB C 3aZaHHbIMIN CBONCTBaMU,
nccrnefoBaHne 3aKOHOMEPHOCTEN XMMUYECKUX MNpeBpalleHuin 1 nyTein ynpasfieHuss MMU B
Lenax nosyyeHns BeLecTs, MaTepuasioB, 3HEPTUN.

CopgepxaHue nporpammbl CTPYKTYpUpOBaHO Mo MATWM 6s10kaM: MeTofgbl MO3HaHuA B
Xumumn; TeopeTmnyeckme oCHOBbI XMMnK; HeopraHnyeckas xmmusa; OpraHmnyeckas XMmMma; XnmMmns
N KN3Hb.

Llenn

N3yyeHue xumuu Ha 6a3080M ypoBHe Harnpas/ieHoO Ha 0oCcmu)XKeHue c/iedyrowux yesnaeu:

* OCBOEHME 3HaHUA 0O XMNYECKO COCTaB/AOLLEN eCTECTBEHHO-HAaYYHOW KapTUHbI Mupa,
BaXKHENLLUNX XUMUYECKNX NMOHATUAX, 3aKOHaX N TEOPUSIX;

* OBNlagieHne yMEeHUAAMMU NPUMEHSATb MOJIyUYeHHble 3HaHUA A8 06bACHEHUA pasHooOpasHbIX
XUMNYECKNX SABJIEHUI N CBOWCTB BELLECTB, OLEHKU POaN XMMWUW B PasBUTUM COBPEMEHHbIX
TEXHOJ/I0TMNIA 1 NOJTyHEeHUN HOBbIX MaTepuasios;

* pa3BuTUE NO3HaBATE/IbHbIX MHTEPECOB U MHTENNEKTYyasIbHbIX CNOCOGHOCTEN B npoLecce
CaMOCTOATENIbHOTO MPUOBPETEHNS XMMUYECKMX 3HaHUM C UCNONb30BaHWEM  Pas/iMyHbIX
NCTOYHUKOB UHpopMaL MK, B TOM YUC/Ie KOMMbIOTEPHbIX;

e BOCNUTaHMe yO6eXAeHHOCTU B MO3UTMBHOM PON XUMUUN B XWU3HN COBPEMEHHOIO O6LLECTBA,
Heob6X0ANMOCTN XMMMUYECKM TPaMOTHOrO OTHOLLEHUS K CBOEMY 3[,0POBbLI0 U OKpYXatoLein
cpepe;

* NPUMEHEHUE NOJTYYEHHbIX 3HaHWA U YMEeHUIA 419 6e30NacHOro UCNob30BaHWsA BELLECTB U
mMaTeprasioB B ObITy, CENIbCKOM XO3ANCTBE M HA NPON3BOACTBE, PELUEHNs NPakTUYecKux 3agau
B MOBCEAHEBHOM XW3HWN, NpeaynpexaeHns ABAeHui, HaHOCALWMX Bpes, 340POBb0 YenoBeka u
oKpyXatoLen cpege.

YMeHus, HaBbIKU U CNOCOObI AeATeNIbHOCTU

Mporpamma npegycmaTpuBaeT (OpMUMpOBaHMe OOWMX YMEHUA U HaBbIKOB,
YH/BEpPCasibHbIX CNOCO60B AeATEIbHOCTU N K/THOUYEBbLIX KOMMNETEHL WA,

- YMEHMe caMOCTOATENIbHO WU MOTMBMPOBAHHO OPraHW30BbIBATbL CBOK MO3HABATESNbHYIO
[eATeNbHOCTb (OT NOCTAHOBKM LieNIn 40 NOJTyYEeHUs U OLLEHKU pesysibTaTa);

- WCMNOJIb30BaHMe 3/1eMEHTOB NPUYUHHO-CNEACTBEHHOIO N CTPYKTYPHO-(RYHKLMOHA/IBHOIO
aHanmsa,

- onpegesieHNe CYLHOCTHbIX XapakKTepUCTUK M3yvyaeMoro obbekTa; yMeHue pa3BepHyTo
000CHOBbLIBaTh CYXAEHUA, AaBaTb OnpefeneHus, nNpMBoAMTb AOKa3aTes/ibCTBa; OUeHUBaHue U
KOPPEKTMPOBKa CBOEro MOBeAeHUs B OKpyXatwllei cpefe, BbINOSIHEHWE B MNPaKTUYECKOM
[eATeNbHOCTM M B MOBCEOHEBHOM XM3HW 3KOSIOTMYECKMX TpeboBaHWiA; MCnosib3oBaHue
MY/bTUMEAUAHLIX PECYPCOB U  KOMMbIOTEPHbIX TEXHOMAOrMin Ans 06paboTkv, nepepayn,
cuctematmsaumm  mHdopmauun, co3gaHns  6a3 daHHbIX, npe3eHTauumM  pes3ynbTaToB
no3HaBartesibHOW 1 NpakTUYecKon AeAaTeNbHOCTHU.

TPEBOBAHUA K YPOBHIO MOAIOTOBKN
B pe3synbraTte U3yyeHuss XMMUn Ha 6a30BOM YPOBHE YUEHUK AO/DKEH
3HaTb:
s BaXHeliWwue XUMUYECKUEe MOHSIMUSI: BELLECTBO, XMMWUYECKUI 3MEMEHT, aToM, MOMEKyna,
OTHOCUTE/IbHbIE aTOMHAs U MOJIEKY/IipHAst MAcChl, VOH, anioTPONUsl, N30TOMbI, XMMUYEcKas
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CBSI3b, 3/1EKTPOOTPULATENBHOCTb, BA/IEHTHOCTb, CTEMNEHb OKWUC/IEHUS, MOJIb, MOMIAPHAsA Macca,
MO/SIPHbI 06BbEM, BellecTBa MOEKYNSPHOTO M HEMOEKYNSPHOrO CTPOEHUsl, PacTBOPbI,
ANEKTPONUT U HEJNIEKTPONNUT,  IMEKTPONIUTMYECKas — guccouunaumsi, OKUCAUTENb U
BOCCTAHOBUTE/b, OKUC/IEHWE W BOCCTAHOB/IEHME, TEMNA0BOi 3(deKkT peakuyun, CKOpoCTb
XMMUYECKON  peakuun,  KaTanus, XUMUYECKoe  paBHOBECUe,  YrNepoAHblii  ckener,
oyHKUMOHa/bHasA rpynna, n3omepus, roMos0rus;
* OCHOBHbl€ 3aKOHbl XUMUU: COXpPaHEHMsi MacCbl BeLWEeCTB, MOCTOSHCTBA COCTaBa,
NepuoanNyeCcKnii 3aK0H;
* OCHOBHbIE Meopuu XUuMuu: XUMWYECKON CBSI3WN, 3MIEKTPOINTUYECKON AMccoumalmm,
CTPOEHNSI OPraHNYecKnx coeNHEHNIA;
* BXHeliWwue sewecmsa U Mamepuasibl: OCHOBHblE METas/1bl U CM1aBbl; CEPHAs, COMsIHas,
a30THas N yKCycHas KACNOThI; LWenoyn, amMuak, MUHepasibHble yaobpeHus, MeTaH, 3TU/EH,
aueTuneH, 6eH30/, 3TaHOo/, XUpbl, Mblfa, FMOKO3a, caxapo3a, Kpaxmasl, KietyaTka, Oesku,
NCKYCCTBEHHbIE N CUHTETMYECKME BOIOKHA, Kay4yKu, naacTMacchl.
yMeTb:
* Ha3blBamb V3y4eHHbIE BELLLECTBA N0 «TPUBMAIBHON» UMM MEXAYHAPOAHON HOMEHKNATYpE;
 onpeodesiIimb: Ba/IeHTHOCTb U CTENEHb OKUC/IEHUS XUMNYECKUX 3/IEMEHTOB, TUM XMMUYECKO
CBSA3M B COEAMHEHWSIX, 3apsaf WOHa, XapakTep cpefbl B BOAHbLIX pacTBOpax HeopraHN4eckux
COENHEHNA, OKUCNUTENb W BOCCTAHOBUTENb, MNPUHAANEXHOCTb BELLECTB K Pa3/INYHbIM
Knaccam opraHM4ecKnx coeanHeHuiA;
e XapaKkmepu3osamb: 3N1EMEHTbl MasibIX NEPUOAOB MO WX MOMIOXEHNIO B MNEPUOAMNYECKON
cucteme O.M.MeHaeneesa; o6LIME XMMUYECKNE CBOWNCTBA METa/I/IOB, HEMETa/1/10B, OCHOBHbIX
KNaccoB HEOpraHMYeckux M OpraHMYecKUX COEAUHEHWI; CTPOEHMEe U XMMU4YEeCcKMe CBOWCTBA
N3YYEHHbIX OPraHNYeCcKMX COeANHEHMNIA;
* 0OBSACHAMb: 3aBUCMMOCTb CBOICTB BELLECTB OT MX COCTaBa W CTPOEHUS; Npupoay
XUMMYECKON CBSA3N  (MOHHOW, KOB&/IEHTHOW, METa/I/INYECKONR), 3aBUCMMOCTb CKOPOCTM
XUMMNYECKON peakummn 1 NoN0XKEHUA XMMNYECKOro paBHOBECUS OT pPasfiNyHbIX (hakTOpoB;
* BbIMOJ/IHAMb XUMUY€eCKUl 3KCriepumMeHm No pacno3HaBaHWM0 BaXKHEMLLNX HEOPraHNYeCcKnX
N OpraHN4yecknx BeLLecCTB;
* nposoduMb CaMOCTOATESbHbIA MOUCK XUMUYECKON MHGopMauum C UCMO/1b30BaHNEM
Pas3NYHbIX NCTOYHMKOB (Hay4YHO-NOMYNSAPHbIX U34aHW, KOMNbIOTEPHbLIX 6a3 AaHHbIX, PECYPCOB
NHTepHeTa); NCnosib30BaTb KOMMbIOTEPHbLIE TEXHONOMMN AN 06paboTkM 1 Nnepeaayn
XUMMYECKOIN MHpopMaLMK 1 ee npeacTaBNeHNs B pa3/inyHbIX oopmMax.
MCNoNb30BaTb NPUOGpPETEHHble 3HAHWA U YMEHUA B MPAKTUUYECKOW [eATeNIbHOCTU U
noBceaHEeBHOW XU3HU ANA:
06 BACHEHUA XUMUYECKMX SABNEHWIA, MPOUCXOAALLNX B NPUpoAe, ObITY 1 HA NPOM3BOACTBE;
* ONpeaeneHns BO3MOXHOCTN NPOTEKAHNA XUMUYECKNX NPEBPALLEHNI B PA3/IMUHbIX YCNOBUAX W
OLEHKM X NOCNeaAcTBUiA;
* 9KOJ1I0rMYECKM FPaMOTHOTO MOBEAEHNS B OKPYXaloLein cpeae;
* OLEHKN BANSAHUS XMMMUYECKOT0 3arpsA3HEHNsT OKPYXatoLLel cpeflbl Ha OpraHn3m YenoBeka u
ApYyrue XuBble opraHn3msl;
» 6e3onacHoOro o6palleHMs C TOPHYMMM M TOKCUYHbIMW BellecTBamu, nabopaTopHbIM
060pyAoBaHNEM;
* NPUroTOB/EHNSI PACTBOPOB 3aaHHO KOHLEHTPaLUuKn B ObITY U HA NPOU3BOACTBE;
* KPUTMYECKOI OLEHKM AOCTOBEPHOCTU XMMMUYECKOW MHGIOPMauun, NOCTynarwen 13 pasHbiX
NCTOYHMKOB.
OCHOBHOE COAEP>XAHME NPOrPAMMBbI

Ha ak3ameHe no XxvMuu NOCTynatoLnii B YHUBEPCUTET AO/DKEH:

- nokasaTb 3HaHME OCHOBHbIX TEOPETMNYECKMX MOSTOXEHUA;

- YMETb NPUMEHSTb TEOPETUYECKME MOOKEHNSA XUMUX MPUN PACCMOTPEHMM K1accoB
HeopraHM4yecknx 1N opraHNYeCcKnx BELECTB U UX COeANHEHWIA;

- 3HaTb CBOICTBA BaXXHEWNLLMX BELLECTB, NPUMEHSIEMbIX B MPOMbILLSIEHHOCTM U BbITY;

- MOHUMAaTb OCHOBHbIE Hay4Hble NPUHLMMNbI BXKHENLLNX XUMUYECKNX NPOU3BOACTB;

- pelwartb TUNOBbIE 1 KOMOMHMPOBaHHbIE 3a[a4n N0 OCHOBHbLIM pasgenaMm XUMUN.

MeToAbl NO3HAHUA B XUMUN

HayuHble MeTobl NO3HaHUA BELWECTB U XMMUYECKUX ABEHNIA. POsib aKCnepuMeHTa 1 Teopun B
Xummn. MogennpoBaHne XMMUYECKUX NPOLLECCOB. AHa/IU3 U CUHTE3 XMMMUYECKUX BELLECTB.
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OCHOBbI TEOPETUYECKO XUMUKN

1. MpegmeT 1 3agavn XUMUW. ABNEHUS hU3NYeckrue N Xxmmuyeckme. Mecto xmmmm cpeau
€CTeCTBEHHbIX HayK. XUMus 1 dpapmaunsi, 3Kos10rus.

2. OcCHOBbl aTOMHO-MOJIEKYNSAPHOrO YyyeHus. [loHATUA artoma, MONeKy/bl, 3fIeEMeHTa,
BewlectBa. OTHOcUTENbHasAs aToMHas W OTHOCUTENbHass MOJiekynspHaa maccbl. Monb -
efivHuLa KonmyecTBa BellecTBa. MonapHaa macca. CTexnomeTpus: 3aK0OH COXpaHeHUs Macchl
BellecTBa, MOCTOAHCTBO coOcCTaBa. 3akoH ABOragpo, MOMAPHbIA 06beM, ypaBHeHWe
MeHgeneesa - KnaneipoHa. OTHocUTe IbHas MN/I0THOCTL rasa.

3. Xumuuyeckne 3fieMeHTbl. 3Hakm XUMWYECKUX SNEeMEHTOB, opMyNbl XUMUYECKMX
coeanHeHwuii. MpocToe BewecTBo. CNOXHOE BewecTBO. AN0TPONUSA. BasleHTHOCTb U CTeneHb
okucneHns. CocTtaB/ieHne XMMUYECKUX POPMY/1 MO BaJIEHTHOCTM 3/1IEMEHTOB 1 aTOMHbIX TPYIM.

4. CrtpoeHue atoma. ATOMHOe Aapo. M3oTonbl - pasHOBUAHOCTbL aroOMOB XUMWUYECKUX
3/1eMEHTOB. AfepHble npeBpaLleHus.

5. CTpoeHue 3/1eKTPOHHbIX 060/104eK aTOMOB. JJIEKTPOHHbIE KOHIMUrypauuy aTtoMoB B
OCHOBHOM ¥ BO30Y>X[JEHHOM COCTOSHUSIX.

6. OTtkpbiTne A.N. MeHgeneeBbiM NEPUOAMYECKOTO 3akOHaA W CO3[aHMEe Nepuoanyveckoi
CUCTEMbl XUMMYECKMX 3nemeHToB. CoBpemeHHas (opMynnpoBKa NepuoaMYecKoro  3akoHa.
CTpoeHve nepuoanMyeckoin cuctembl: 60MblUME W Masible Nepuobl, rpynnbl W MNOATPYNMbI.
3aBUCUMMOCTb CBOMCTB 3/1EMEHTOB M 06pasyemMbiX UMW COeAMHEHWUI OT MOJIOKEHUSA 3NeMeHTa B
nepuoamnyeckol cucteme.

7. Buabl XUMWYECKON CBSA3M: KOBasleHTHas (MonspHas W HenonsipHas), MWOHHas,
MeTasI/imyeckas, BogopoaHas. MexaHu3mbl 06pa3oBaHus U NpUMepbl CoeMHeHWR. MNoHATne o
rmépuamsaumm opbutanei.

8. ArperaTHble COCTOSHMA BeLWecTB. TUNbl KPUCTA/I/IMYECKUX peLleTok. 3aBUCUMMOCTb
CBOWCTB MPOCTbIX W C/IOXKHbIX BELEeCTB OT TuMa XWMWUYECKON CBA3N W KPUCTaI/INYECKON
peLueTku.

9. Knaccudmkaumss  XMMUYECKMX  peakuuin:  peakuun  COefUHEHUs,  pas3foXeHus,
3ameLLeHns, obmeHa. Mpumepsl Apyrux knaccuukaumii.

10. TennoBble ahdeKTbI XUMUYECKUX peakunin. TepMOXMMUYECKNE YPaBHEHNS.

11. CKOpOCTb XMMMUYECKUX peakumin. 3aBUCMMOCTb CKOPOCTW peakumm OT Nnpupoabl ©
KOHLIeHTpauun pearnpyroLmnx BeLwecTs, TeMmnepaTypbl. Katanns n katanmsaropsi.

12. O6paTMMOCTb XMMWUYECKMX peakuuin. XuMMuyeckoe paBHOBECME U YC/NOBUSA  €ro
cMelleHusa, npuHuun fle Wartenee.

13. PacTtBOpbl. PacTBOpMMOCTbL BellecTB. 3aBUCMMOCTb PacTBOPMMOCTM BELLECTB OT WX
npvpoAbl, TemnepaTtypbl W pfasneHus. Crnocobbl BbIpaXXEHUS KOHUEHTpauuu pacTBOPOB
(maccoBas fon4, MoApHaa KOHLEeHTpauns).

14. Snektponutnyeckas Aauccoumaumsi. CreneHb auccoumaumn. CunbHble U criabble
3M1eKTPOINTbI. YCNOBUS NPOTEKaHWA peakLunil B pacTBopax 3N1eKTPOAUTOB. VIOHHbIE ypaBHEHUS
peakuuii. CBOWCTBa KWC/OT, COJSIel U OCHOBaHW B CBETE TeOopUW 3NEKTPOSIUTUYECKON
auccoumaumn AppeHuyca.

15. OKucnnTenbHO-BOCCTAHOBUTE IbHbIE npoLecchl. CocraBneHue ypaBHeHwu
OKMC/ITENIbHO-BOCCTAHOBUTESbHLIX  peakuuil.  DNeKTPOXMMUYECKUA  psf  HanpsKeHui
MEeTaU1/10B. D/IEKTPO/IU3 pacniaBoB U pacTBOPOB, 3aKOHbI 3/1EKTPON3A.

HeopraHu4yeckas xumus

1. OCHOBHbIE K/1acCbl HEOPraHMYecKnx BeLWEeCTB, X Ha3BaHus (HOMeHKaTypa),
reHeTn4eckas CBA3b Mexay HUMMU.

2. Okcngpl. Cnocobbl NoAyyYeHNs, CBOMCTBA OKCUAOB.

3. OcHoBaHus, cnocobbl NonyyeHus, ceoicTaea. LLlenoun, nx nonyyeHve, cBOICTBA,
NPUMeEHeHMe.

4. Kncnotbl, ux Knaccudgmkauus, obLimne cBOMNCTBa, Cnocobbl NOyUYEHNS.

5. Conu, nx cocrtas, XMMUYECK/E CBONCTBA, Cnocobbl NonyyeHus. M'aponms conen.

6. MeTansbl, X NONOXEHNE B Nepuoanyeckoin cucteme. Pusnyeckme n xuMmmyeckme
cBoicTBa. OCHOBHbIE CMOCOObLI NoyYeHus. MeTasi/ibl U CniaBbl B TEXHUKE.

7. O6LWas xapakTepucTmKa LWesIoYHbIX MeTas110B. OKCUAbl U COMN LWENOYHbIX METasI/10B.
KanwiiHble yaobpeHus.



8. OO6Lwas xapakTepucTmkKa 3/1IeMeHTOB rNaBHOW noArpynnbi |l rpynnbi nepuoamnyeckon
CUCTEMbI XMMUYECKNX 3/1EMEHTOB. KasbLmii 1 ero coegnHeHuns. XXecTkoCTb BOAbl U ee
yCTpaHeHue.

9. OO6was xapakTepucTmKa 3/1IeMeHTOB rnasHol noarpynnsi I rpynnbl nepuoanyeckoi
CUCTEMbI XMMUYECKNX 3/1IEMEHTOB. AMIOMUHKIA. AMCOOTEPHOCTL OKCUAaa 1 rmapokcuga
aTIOMUHNA.

10. XXeneso, ero okcuAbl 1 rMapoKcuabl, 3aBUCUMOCTb CBOMCTB OT CTENEHN OKUCNEHMUSA
Xenesa. XMMNYeckue peakumu, nexatine B OCHOBE Mo /ly4eHus YyryHa un ctanun. Posb xenesa
N ero CnjaBoB B TEXHUKE.

11. Bogopoga, ero B3aMMoencTeune ¢ Metasisilamu, HemeTasniaMmu, okcuaamu,
OpraHVyecKMn CoOeaNHEHNAMMN.

12. Knucnopog, ero annotponHblie Mmogudnkalmmn. Ceoinctea 030Ha. OKcuapbl U NepPOKCUabI.

13. Boga, cTpoeHne Boabl. PUsnHeckme 1 Xmmudeckmne cBoincTtea. Mepokecung sogopoaa.
Kpuctannorngparsl.

14. O6Lan xapakrepucTmka rasioreHoB. ManoreHoBogopoAbl. FanoreHnabl.
Kucnopogcogepxative coeMHeHnA xopa.

15. O6uias xapakTepucTUKa 3/1IeMEeHTOB [1aBHO NOArpYnMbl YeTBEPTON rpynnbl
nepuoanyeckoin cucTteMbl XMMnyecknx anemeHToB. Cepa. Ceposogopos. Cynbtuabl. Okcuapl
cepsbl (IV) n (VI), nonyyeHne, Nnpon3BoACTBO CEPHOM KNCIOThI.

16. O6Lwan xapakTepucTmKa 3/ieMeHTOB [/1aBHOW noArpynnbl V rpynnbsl Neprnoanyeckoi
CUCTEMbI XUMUYECKNX 3/1IEMEHTOB. A30T. AMMMUaK, ero NPOMbILLIEHHbIN CUHTE3. CONMN aMMOHUS.
HuTtpngpl. Okcmabl a3ota. A30THas U a3oTUCTast KUCNOTbl M UX COMN. A30THbIE YA00peHns .

17. docdhop, ero annotponHbie Mmogndunkaumn. Okena cdocdopa (V), opTo-, MeTa- 1
AndpocdopHas KUCNOTbl N nX conn. PocthopHble yao6peHns.

18. O6Lias xapakTepucTmka 3/ieMeHTOB /1aBHOV noArpynnsi 1V rpynnbi Nepnoanyeckoil
CUCTEMbI XUMUYECKUX 3/1IEMEHTOB. YTepos, ero a/iyioTpornHblie Mogndurkaumm. Okenabl
yrnepoga. YronbHas kucnota v ee conn. Kapouapl kanbums n aitoMUHUA.

19. KpemHuii. Okeng kpemuus (1V). KpemHreBas kucnoTa v ee Conw.

OpraHu4yeckass xumusi

1. Teopuss XMMUYECKOTO CTPOEHUS OpraHMyYeckmx coeamHeHnii A.M. bBytneposa.
3aBNCUMOCTb CBOICTB BELLECTB OT UX CTPOeHus. Buasl nsomepun. MNpupoga XMMn4eckor cBsA3un
B MOJIEKy/laX OpraHn4yecknx co eUHEHNn, roMo- reTeposInTUYeckne cnocobbl paspbiBa CBA3EN.
MoHATME 0 CBOGOAHBLIX pajvkaniax N NOHax.

2. lMpepenbHble yrneBodopoAbl (asikaHbl M UMKIO&U/IKaHbl), WX 3/IEKTPOHHOE U
NpOCTpaHCTBEHHOE CTpoeHne. HomeHknatypa. isomepus.

3. 3TuneHosble yrneBoAopoabl (a/IKeHbl), X 3/1IEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHME
(o - n m - cBa3n). HomeHknatypa, usomepus. MpaBuno MapkoBHUKOBa.  ConpshkeHHble
[AVEeHOoBble YrN1eBoAopoabl, 0CO6EHHOCTU UX XMMUYECKNX CBONCTB.

4. AueTuneHoBble Yr1eBogopoabl (&/1KUHbI), WX 3/IEKTPOHHOE U MNPOCTPaHCTBEHHOE
CTpoeHue (o - 1 it - cBA3N). HomeHknartypa.

5. Apomartunyeckue yrnesofoposbl (apeHbl). BeH30/, 3NEeKTPOHHOE U MPOCTPaHCTBEHHOE
cTpoeHue. F'omonoru 6eH3ona. NMoHATME O B3aMMHOM B/IUSSHUM aTOMOB Ha npumepe Tosyona
(peakumn apomaTn4eckoi CUCTEMbI U YINEBOAOPOAHOIO paankana).

6. TpupoaHble UCTOYHWUKWM YIN1eBOAOPOAOB: HedTb, NPUPOAHLIA WU NOMNYTHLIA HETAHOWM
rasbl, yronb. NeperoxHka Hedtn. KpekunHr. MpoaykTel, Noslyyaemble U3 Heptu, X NPUMEHeHVe.

7. CnupTbl. MepBrYHbLIE, BTOPUYHLIE N TPETUYHbIE CnMPTbl. HOMeHKnartypa, CTpOoeHwue,
XMMUYECKMe CBOWCTBA OOHOATOMHbLIX  CMMPTOB. [IPOMBbIL/IEHHbIA  CUHTE3  3TaHona.
MHOroaToMHble CNMPTbI, HOMEHKNaTypa, 0CO6ble CBOMCTBA (3TUNEHI/INKO/b, [NTMLEPVIH).

8. deHon, ero cTpoeHne, B3aMMHOE B/ISHNE aTOMOB B MOJiekysie. XvMuyeckue cCBOKCTBa
oeHona, cpaBHeHME COo cBoMCTBaMU animdpaTMyeckmux CNMpToB.

9. Anbgervabl. HomeHknaTtypa, CTpoeHue, u3nyeckme ©n XMMUYEeCcKne CBOWCTBA,
OCc06eHHOCTN KapOOHW/IBLHOM Tpynnbl. MypaBbUHBIA U YKCYCHbIA anbAeruibl, Ux nosayyveHve,
npuMeHeHue.

10. KapboHoBble  KUC/OTbl. HOMeHknaTypa, CTpoeHue, u3nyeckme u XUMUYecKue
cBolicTBa. B3aumHOoe BAUsiHME KapOOKCUMLHOW Trpynnbl W Yr1eBOAOPOAHOrO pagukana.
MpepenbHble, HenpeaesbHble Y apoMaTUYeckmne KUCNOoTbl. [prMepbl KUCIOT: MypaBbuHasa (ee
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OCOGEHHOCTN), YKCyCHas, cTeapuHoBasi, 6eH30iHasi. OKCUMKUCIOTbI. [MpuMepbl OKCUKMUCAOT:
MOJIOYHas, BUHHas, canuumioBas.

11. CnoxHble acpupbl. CTpoeHMe, XMMUYecKne cBoicTBa. Peakums atepudomkaymmn. XXupbl,
NX POJib B MPUPOAE, XMMUYecKas nepepaboTka X1pos (rMaposiv3, rmapupoBaHne).

12. Yrnesogopoabl. MoHOocaxapubl: r/oko3a 1 dpykTosza. Onurocaxapuipl: Masnbto3a U
caxapo3sa. MNMonvucaxapuabl: kpaxMas 1 Lennnosa. Nx ctpoeHne, usmnyeckne n xmmmyeckume
CBOIiCTBa, po/ib B Npupose.

13. AMuHbI. AnvdpaTnyeckne M apomartmyeckMe amuHbl. B3avMHOe BiMsiHME aToOMOB Ha
npumepe aHuvHa. NepsuyHble, BTOPUYHBbIE U TPETUYHBbIE aMUHbI.

14. AMMHOKMCNOTbI. CTPOEHME, XMMUYECKME CBONCTBA, M3omMepus. Anbda-aMMHOKUCNOTbI -
CTPYKTYpHble eanHuupbl 6enkoB. MNentuabl. CTpoeHue, 6uonornyeckass posib 6eskos.

15. NMuppon. MupuanH. MNMupUMnaMHOBbLIE U MYPUHOBLIE OCHOBAHWA, BXOAALIME B COCTaB
HYKMEeWHOBbIX KNC/OT. [peacTaB/ieHne 0 CTPYKTYPE HYKIENHOBLIX KACMOT.

16. Peakuun  nonvMmepusaumMm 1 NOMUKOHAeHcauun.  O6wue  NOoHATUA  XUMUK
BbICOKOMOJIEKYNIAPHBbIX coefuHeHuin (BMC): MoHOMmep, nonumep, 3/1eMeHTapHoe 3BEeHO,
cTeneHb nonmmepusaunn (NnoniMkoHaeHcauun). NMpumepsl pasnnyHbix TMnos BMC.

XUMUA U XU3Hb

1. Xvmwus v 300poBbe. flekapcTtea, PepMeHTbl, BUTaMUHbI, TOPMOHbI, MUHEPasIbHbIE BOAbI.
Mpo6s1embl, CBA3@HHbIE C MPUMEHEHNEM NIEKapCTBEHHbIX NpenapaTos.

2. Xnmus B NOBCEAHEBHOW XN3HW. MotoLme 1 yuctawme cpeacrsa. Npasuia 6e3onacHom
paboTbl CO cpeacTBamMun O6bITOBON XMMUK. BbITOBasA XxnMmuyeckas rpaMoTHOCTb.

3. TpOoMbIW/IEHHOE NONyYEHNE XMMUYECKMX BELLECTB Ha npumepe Npov3BOACTBA CEPHON
KNC/OThI.

4. XvMunyeckoe 3arpsi3HeHMe OKpyXXatoLei cpefbl U ero nocneacTBus.

TunoBble pacyeTHbIe 3aja4uun

1. BbluncneHne OTHOCUTENbHON MOJIEKY/IAPHOM Macchl BeLecTsa no ero oopmyre.

2. BbluncneHne maccoBbIX [o0eil (NMPOLEHTHOTO COAEPXaHWUs) 3/1EMEHTOB B C/IOXKHOM
BeLLecTBe Mo ero goopmyne.

3. BbluncneHne maccoBoil [0/M PacTBOPEHHOIO BeLLeCcTBa B pacTBoOpe, ec/v U3BecTHa
Macca pacTBOPEHHOro BellecTBa U Macca pactsopa.

4. BbluMcneHne maccbl pacTBOpUTENSA U MacCbl PacTBOPEHHOIO BeLLeCcTBa N0 U3BECTHOM
MacCOBOW [o/1e paCTBOPEHHOr0 BeLLecTBa 1 Mmacce pacTsopa.

5. BbluncneHne maccol onpefesieHHoro KosimyecTsa BeLecTBa.

6. BbluncrieHve KosiMyecTBa BellecTBa (B MOJIb) MO Macce BeLecTsa.

7. BbluncneHne OTHOCUTESIbHOM NJIOTHOCTM ra3006pa3HbIX BELLECTB.

8. BbluucneHne  obbema onpefesieHHOro KosvyecTBa rasoobpasHoOro BellecTsa npu
No6bIX 3alaHHbIX YCIOBUSIX.

9. BbluncrieHne macchl ra3oobpa3Horo BelecTBa, 3aHVMalolWero onpefesieHHbIn 06bem,
npv Mo6bIX 3afaHHbIX 3HAYEHMAX TemnepaTtypbl U faBEHUS.

10. BbluncneHve ob6bema onpefenieHHol Mmacchbl ra3oobpas3Horo Bellectsa Mpu Jto6bIX
3a/1aHHbIX YC/TIOBUSIX.

11. HaxoxaeHne npocTellein XMMn4eckoi ¢opmy/bl BeLecTBa MO MacCOBbIM A0MSM
3/1EMEHTOB.

12. BbluncneHne maccbl NpoAayKTa peakumm no N3BeCTHbIM MaccaM MCXOAHbIX BELLECTB.

13. BbluncneHve maccbl NpoAyKTa peakuun no U3BeCTHOW Macce OfHOro M3 BCTYNUBLUMUX B
peakumnio BeLwecTB.

14. BbluncneHue BbIxoga NpoAyKTa peakumm B NpoLeHTax oT TeEopeTUYeCcKn BO3MOXHOTO.

15. Bbluncnenne maccbl (06bema) npoaykTa peakuuMm Mo M3BECTHOW macce (06bemy)
NCXOLHOro BELEeCTBa, CoAepXallero onpeaesieHHyo 40110 NpUMeCceil.

16. BbluncneHne mMaccoBoi 40711 KOMMNOHEHTOB CMECK Ha OCHOBE [laHHbIX 3aJauu.

17. YcTaHOBNEeHNe MOMeKynsspHo dopMysbl razoobpas3Horo BellectBa MO NpPoAyKTam
cropaHus.

MpuMepHbIiA 3K3aMeHaLUOHHbI TeCcT
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1. Macca (B rpaMmax) NopLuy a30THOI KUCNOTbI, B KOTOpPOW cogepxurtca 1.5*10%° atomoB
Kucnopopa, COCTaBMT:
1)5.25 2)15.75 3)47.3 4)84.2 5)215

2. KakoBbl CTeneHu OKWUC/IEHUSA aTOMOB a30Ta B aMMUaKe, a30THOM WU a30TUCTOI
Kucnortax?

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

3. Kak n3ameHsIl0TCA CTENEeHN OKUC/IEHUSA 3/1IEMEHTOB B peakuun B3aumogencTBus
KOHLEHTPUPOBAaHHOW a30THOW KUC/IOTbI C CEPOA?

1) a3oT BOoccTaHaBnmBaeTcd o1 +3 o 0, cepa okucnsaetcsa ot 0 go +4

2) a30T okucnseTtca ot +3 o +5, cepa BoccTtaHaBnmeaeTcs oT 0 Ao -6

3) a30T BocCTaHaBnuBaeTcs o1 +5 o +2, cepa okucnsetcd ot 0 go +6

4) a30T okucnseTcsa oT +5 o -2, cepa BoccTtaHas/mBaeTcs ot 0 4o +6

5) a3oT BoccTaHaBnuBaeTcs oT +3 A0 -2, cepa okucnsaetcs o1 0 o +4

4. Mpn o6pa3oBaHUM pacTBOpa MeXAay MoJieKyslaMmn pacTBOPEHHOro BellecTsa 1
pacTBOpUTENA NPOUCXOAUT:

1) ToNbKO hr3nyeckoe B3anmoaenicTene

2) TO/IbKO XMMUYeCcKoe B3auMoencTeme

3) hmsnueckoe n xMmmyeckoe B3aMmMoaencTeme

4) obpasoBaHne 04HOr0 HOBOrO BelllecTBa

5) HeT HMKaKoro B3anmMoelncTBus

5. ®opmya BbICLLIETO OKCUAA 3/IEMEHTA C 3/IEKTPOHHO KoHdurypauuein 1s°2s?2p°3s?3p?
1)30 2)3,0 3)30. 4)30s; 5) 3,05

6. Peakyums Mexay BOAHbIMU pacTBOPaMu KakMx BELECTB COOTBETCTBYET ypaBHEHUE B
cokpalyeHHoi hopme: Fe+30H = Fe(OH);?

l) Fe+H,0— 2) Fe+H,SO.—
3) Fe(OH):+H.0— 4) Fey(S0.):+Ba(OH).—
5) Fex(S04);+KOH—-

7. Okcup, cpocchpopa maccon 11 r cogepxut 6.2 r chocchopa. KakoBa BaneHTHOCTb
c¢occpopa B aTOM okcupe?
D121 31 41V 5V

8. YKaKute B KAaKOM 13 npuBepeHHbIX HWXXe pA[oB cogepXartcd TOJIbKO Te OKCuabl,
KOTOpbIie npu OObIYHbIX yCcnoBusx pearupyroTt C BO,D.OI7I.

1) CaO, SOs;, P,0s, Na,O 2) BaO, SO,, Li;0, SiO,

3) CrOs, Fe;03, A1,03, MgO 4) N.Os, CO, CuO0, FeO

5) Kzo, Cr03, SiOz, Fe,Os

9. YKaXute B KAKOM U3 pAafoB cogepxartca TOJ/IbKO Te COJIN, KOTOpPble CMOCOOGHbI
rmaponn3oBaTbCH.

1) FeSO4, FeS, ZnCl;, Na,CO;

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

3) K2SO4, NaH:PO4, NasHPO4, N3POy,

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

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

10. Kakue 06bemMbI xs10poBogopoaa (H.y.) u Boabl NOTPeOyoTCA A1 NPUroToBneHnsa 1 kr
pacTBOpa, cogepxauwero 0.08 maccoBbIX gonei xnoposogopopa?
1) 8 n HC1 1 0.82n HO 2)16 nHC1un 1 nHO
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3) 22.4 1 HC1 1 0.776 11 H,0 4) 24 1HC1 1 0.82 n H,0
5) 49.1 1 HC1 1 0.92 n1 H,O

11. Kakne npoAyKTbl peakumn o6pasyloTcs nNpu B3aumopeiictBum cepeépa
C KOHLUEHTPUPOBAHHOW a30THOW KUC/IOTOW?

1) AgNO; + H; 2) AgNO3; + NO + H.O  3) AgNOs + NO- + H.0

4) AgNO3 + N2 + H.O 5) AgN03 + NH4NO;3; + H,O

12. YKaxute s npuBegeHHbIX MeTasl/1, KOTOPbIA B NPOMbILLSIEHHOCTU NOoMy4atoT
3/1eKTPO/IN30M €ro pacrnjiaB/ieHHOW Conu.
NCu 2)Ag 3)Sn 4)Ca 5)Fe

13. B KaKoii CTpOKe cofep)XaTcsi TO/IbKO Te CO/U, KOTOpPble AaloT LEeSIOYHYI0 peakLuuio B
BOAHOM pacTtBope?

1) KNOs, K,COs3, NaxS 2) NH.CI, Ca(NO3),, NaClOs

3) CHzCOOK, Na;SOs, (NH4).COs 4) Na,COg3, CHsCOONa, K-S

5) CaCl,, MgS, A1PO,

14. Ana nosly4yeHUs N3BECTKOBOIO TeCTAa MAaccol BoAbl 3 K 06padoTaniv 1Kr HeraleHHoM
n3BecTu. Bo CKONbLKO 3TO NpeBbIlaeT TO KOJINYEeCTBO BOAbl, KOTOPOE COOTBETCTBYET
ypaBHEHUIO peakumnmn?

1)B2pa3a 2)B3pasza 3)B6pa3 4)B9pa3 5)B12pa3

15. YrneBogopos, B KOTOPOM op6GuTasiv BCEX aTOMOB yriepoaa umerot sp®
rméepunausayuio:
1) nponuneH  2)6eH3on 3)nponaH  4)NponuH

16. Kakoe n3 npuBefeHHbIX HWKe BelecTB o6ecuBeunBaeT 6pOMHYI0 BOo4y nNpu
OObIUYHbIX YCNOBUAX?
1) metaH 2)ataH 3)atuneH 4) 6eH3on 5) nponaH

17. CKONIbKO U30MepPOB UMeeT coeanHeHne ¢ amnupuyeckon popmynoii C;H,OH?
1)6 2)5 3)2 4)4 5)3

18. Mocne nponyckaHus 3TUNOBOro cnupTa Maccoii 184r uepes TpyOKy C HarpeTbim
OKCUAOM aJTIOMUHUSA NONYUYUSIA IATUJIEH OGBEMOM 67.2/1 (H.y.) U MPAKTUYECKUM
BbIXOA0M...(B npoLeHTax).

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

19. Kakue gBa CNnoXHbIX ahmpa nMmeroT o6LLYI0 MOSIeKyNApHYIo chopmyny C:H:O?
1) sTundpopmumat n MeETUNITUNOBBIN achnp

2) MeTunaueTart n 3aTUIMETWUIOBLIN 3dmp

3) meTunaueTart n aTungopmmar

4) atundopmmnaTt u AM3TUNOBLIA 3dnp

5) meTunauetar 1 AN3TUIOBbLIN 3dmp

20. KakoBa maccoBas [0 yrnepoga B aMMHOYKCYCHOI Kucnorte?
1)14% 2)24%  3)32% 4)41%  5)36%

Ha 3k3ameHe MOXXHO NOJ/ib30BaTbCA:
maénuyamu «llepnognyeckasl cuctema Xumuyeckmx anemeHtos L. WN. MeHaeneesax;
«PacTBOPMMOCTb OCHOBaHWA, KUC/IOT W CONMEe B BOAE», «DNEKTPOXUMUYECKUN pag,
CTaHOAPTHbIX 3NEKTPOHHbIX NMOTEHLMAN0B», NPU PELLUEHUN 3aaY KasIbKY/ISIMOpPOM.

PEKOMEHAYEMAA NATEPATYPA

OcHoOBHas
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