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IIporpamma 0011e00pa30BaTEJILHOTO

BCTYIIMTC/JIbHOI'O HCIIBITAHUA IO XUMHUH
nia nocrynawimux B TAOY AO BO «AT'ACY»
1o o0pa3oBaTebHBIM POrPaMMaM BbICIIECT0 00Pa30BAHMS —
nporpamMMam O0aKajlaBpuaTa u nporpaMmMam cnenuaaurera B 2024 roay

ACTPAXAHD



1.  JloxkymeHTBI, onipeaessiionue coaepKanue
IK3aMEHAIMOHHOM padoThI

HporpaMMa BCTYIIMUTCIILHOI'O HMCIIBITAHUSA 110 AWCHUIIIIMHEC «XUMHUS
COACPIKHUT 3alaHUA 110 pasaciiaM: «OCHOBHBIC TIOHATHS XUMHUN», «HCOpFaHI/I‘-IeCKaH
XUMMUI», ((OpFaHI/I‘ICCKa}I XUMUD).

2. Oprann3anMoOHHO-MeTOAUYECKHE YKA3AHNUS K MPOBEJICHNI0
BCTYNHUTEJIbHOI0 UCIIBITAHUS MO JTUCHUILIUHE « XHUMUD)

BerynurenbHble  MCOBITAHUS 1O JUCHUIUIMHE «XHUMHS» MPOBOASTCS
nucbMeHHOU opme. J[muTenpHOCTh SK3ameHa - 2 yaca (120 mun).

PaboTa cocTouT u3 AByX 4acTeil.

UYacts 1 Brirouaet 15 3amanuii (Nel-15). K kaxxnomy u3 HUX AaHbl 4 BapraHTa
OTBETA, U3 KOTOPBIX TOJBKO OJWH NpaBWIbHbIM. KakIplii MpaBUIIbHBIM OTBET
orieHMBaeTcsa B 4 Oayia, TaKUM 00pa3oM, MaKCHMaJIbHOE KOJWYECTBO OalioB 3a
9TOT BHJ paboTHI - 60.

Yacts 2 coctout m3 5 3aganuid (Nel6-20). OTBeT HEOOXOIUMO JIaBaTh B BHJIC
udp 6e3 nmpoodenoB. Kaxkaplil mpaBUIIbHBINA OTBET OIIEHUBACTCS B 8 OAJIOB, TAKUM
00pa3zoM, MaKCUMaJIbHOE KOJUYECTBO 0AJUIOB 3a 3TOT BUJ paboThI - 40.

bannbl, mosydeHHbIEe 3a BCE BBINOJHEHHBIE 3a/laHUS, CYMMHUPYIOTCS.
MakcumanbHoe KoiudecTBo 0amuioB — 100.

3. CoaeprkaHue NporpamMmbl

OcCHOBHBIC IOHATUA XUMUH

I. Ilpenmer xumuu. OCHOBHbIE MOHATUS XUMHHU. BemectBo. Monekyna.
AtoMm. OnektpoH. HWoH. Xumudeckuil siaeMeHT. Xumudeckas ¢dopmyia.
OTHOCUTENBHAS aTOMHAs U MOJIEKYJIsipHasa macca. Moub. MossipHas macca.

2. XHAMHYECKHUE MPEBPALLECHHS. 3aKOH COXPAaHEHUSI MAacChl M SHEPTHH. 3aKOH
NOCTOSIHCTBA cocTaBa. CTEXHOMETPHSL.

3. Ctpoenne artoma. AtTomHOe siapo. HM3orombel. CraOunbHble H
HECTAaOWIbHBIC sA/pa. PagnoakTUBHBIE TIPEBpPAICHUS, NEJCHUE SAEP W SIACPHBIN
CUHTE3.

4. JIBoiicTBEeHHas mpupoja 3MeKTpoHa. CTpoeHne 3IEKTPOHHBIX 000I04YEK
aTomoB. KBaHTOBBIC unca. ATOMHBIE OPOUTAIIH.

5. Ilepuomnueckuit 3akoH J[.M.MennaeneeBa u ero o060CHOBaHUE C TOUYKH
3pEHUS AIEKTPOHHOTO CTpOEHUs aTOMOB. [lepronueckas cucrema 3JIEMEHTOB.

6. Xwumuyeckas CBs3b. THIIBI XUMHUUYECKUX CBSI3€M: KOBaJEHTHAs, HOHHa,
MeTajuinyeckasi, BOAOpOJHAas. MexaHu3Mbl OOpa30BaHMS KOBAJEHTHOM CBS3H.
Oueprusi cBs3u. [lomsipHOCTh CBsI3u, MHAYKTUBHBIA 3ddext. KpaTHbie cBs3u.



Monens rubpuanszanun opouraneil. Jlenokanusanus 3J€KTPOHOB B COMPSIKEHHBIX
cucTtemMax, Me3oMepHbIN A PeKT.

7. BaneHTHOCTb M creneHb OKHUciIeHus. CTpyKTypHble (OPMYJIBI.
N3omepus. Buasl H30MepHM, CTPYKTYypHas W IIPOCTPAHCTBEHHAs H30MEpHS.
8.ArperaTHble COCTOSIHUSI BEIECTBA M IIEPEXOJbl MEXAy HUMU. ['a3bl. I'a3oBbIe
3aKOHBL. JKuakoctu. Acconuanus U AUCCOLUALINS MOJIEKYJI B )KUIKOCTAX. TBepabIe
Tena.

9. HWupuBuayanpHbIE BELIECTBA, CMecCH, pacTBOphl. [IpocTeie BemiecTna,
ajmotponus. Meramisl 1 HemeTawibl. CroxxHble BemiecTBa. OCHOBHBIE KJIACChI
HEOPTaHUYECKUX BEIIECTB: OKCHJbI, OCHOBAHUsS, KUCIOTHI, coau. KomruiekcHbIe
coenrHeHMs. OCHOBHBIE KJIACCHI OPTrAaHUYECKUX BELIECTB: YIJIEBOIOPO/bI, TAIOT€H-
, KHCJIOPOJI- ¥ a30TOocoiepkaniue Bemecta. Kap6o- u rereporukist. [Tommmeps! u
MAaKpPOMOJIEKYJIBI.

10. Xummnueckue peakuuu M uX Kiaccupukauug. Tumbsl  paspeiBa
XUMHYECKUX CBsA3ed. ['oMO- M rerepoiautuyeckue peakuuu. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKLINH.

11. TermoBble 3PGhEKTHl XUMUYECKUX peaknuil. TepMoXuMUYecKue
ypaBHeHus. TemnoTa 00pa3oBaHus XMMUUYECKHUX COEAMHEHUH.

12. Cxopocte xumuuecko peakuuu. [IpeacraBieHue o MexaHU3Max
XUMHUYECKUX PEaKIHUi. 3aBUCUMOCTb CKOPOCTHM T'OMOTEHHBIX PpEaKUUd OT
KOHLIEHTpauuu (3aKOH AEHCTBYHOUIMX Macc). SIBneHue karanusa. Karamuzatopsl.
[Tpumepsl kaTanmuTUueckux mpoueccoB. 13.00paTumbie peakiuu. XUMHYECKOE
paBHOBecue. CreneHp npeBpaiieHus. CMEEeHHe XUMUYECKOIO PAaBHOBECUS TOJT
JNENUCTBUEM TEMIIEpaTyphl U aBiieHus (KoHueHTpauun). [Ipuanun Jle arense.

14. PactBopel. Mexanusm oOpa3oBaHusi pacTBOpoB. PacTtBOoprMOCTh
BEIIECTB M €€ 3aBUCUMOCTb OT TEMIEPATYphl U MPUPObl pacTBopuTest. CriocoObl
BBIPAKECHUSI KOHLIEHTPALMU PAaCTBOPOB: MAacCOBas J10JIs1, MOJIBHASL JOJIsA, MOJISIpHAst
KOHIEHTpauus, oobeMHas noist. Ominune (U3MYECKUX CBOWCTB pacTBOpa OT
CBOMCTB PaCTBOPUTEIIS.

15. Dnexktpomutel.  PacTBOpBI  2JEKTPOJIMTOB.  ODJIEKTPOJUTHYECKAS
JUCCOLMALUS KACIIOT, OCHOBAaHUM U coJiel. KHCIIOTHO-OCHOBHBIE B3aUMOIEUCTBUSA
B pactBopax. IIpoToHHbIE KUCIOTHI, KUCIOTH JIptonca. AmgporepHocTh. CTeneHb
nucconuanuu. Monnoe nmpoussenenue Boasl. Bogopoauslii nokasarens. ['uaponus
cosiel. loHHbIE ypaBHEHUS PEAKIUN.

16. OKHCIUTENBEHO-BOCCTAHOBHUTEIbHBIE peakuu B pacTBOpax.
OmnpeneneHve  CTEXUOMETPUYECKUX  KOI(DPUIMEHTOB B ypaBHEHUSX
OKHCJIMTEIbHOBOCCTAHOBUTENBHBIX  peakuuii.  CTaHgapTHbIE  MOTEHIMAJIbI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX pEakUuid. Psi cTaHIapTHBIX 3JIEKTPOIAHBIX
ITOTEHLIUAJIOB.

Heoprannueckasi xummus
1. Bonopoa. N3otonsl Bomopoaa. CoequHeHUss BOJAOPOJia C METalaMUd M
Hemetaimamu. Bogaa. [Tepokcua Bogopoa.
2. I'anorensl. ['anorenoBo1opoAsl. ['amoreHuIbl.
3. Kucnopoa. Oxcunpl 1 nepokcuibl. O30H.



4. Cepa. CepoBomopon,  cynmbbuasl. Oxcumet  cepol (IV)  u (VI).

CepHucras 1 cepHasi KUCIOTBI U UX COJIH.

5. A30T. AMMUaK, CoJIi aMMOHHS, aMHJIbl METAJIOB, HUTpHUAbL. OKCUIBI
a30Ta. A30THCTasi M a30THAsI KUCJIOTHI U UX COJIH.

6. ®ochop. Dochun, dochuasl. Oxcun dochopa (V). DochopHbie
KuCIoThl. OpTodocdatsl.

7. ¥Yranepon. W3oronwl yraepoma. Ilpocreimue yriaeBogoOpoOAbl: METaH,
ITWIIEH, arleTrieH. Kapoumbl kanbmws, amroMuaus U xkene3a. Oxcuast yraepoza (1)
u (IV). YronpHas Kuciora v €e CoJiu.

8. Kpemuuii. Cunan. Cumunuasl. Okcupg kpemuusi (IV). Kpemuuebie
KHUCJIOTHI, CUJIUKATBHI.

9. bop. Kucnotsi 6opa. Terpabopart HaTpus.

10. bnaroponnsie rassl. [IpuMepsl coeAMHEHNN KPUNITOHA U KCEHOHA.

11. [lenounble meTamwibl. OKCHABI, MEPOKCHUJIBI, THUAPOKCHUIBI U COJIU
HIEJIOYHBIX METAIJIOB.

12. [lleno4yHO3eMeNbHbIE METAJJIbl, MarHuii: UX OKCHUbI, TUIAPOKCHUIBI U
COJIU.

13. Anmromunnii. OKCU, TUAPOKCHUI U cosiu amtoMuHus. [IpeacraBnenus o6
amroMocunikatax. 14.Menp, cepedbpo. Oxcuabsl Mmenu (1) u (I1), okenn cepedpa (1).
I'uapoxcua meau (I11). Conu cepebpa u meau.

15. uHK, pTyTh. OKCUABI HIMHKA U PTYTH. [ MAPOKCHI IMHKA U €T0 COJH.

16. Xpom. Oxkcuabl xpoma (II), (IIT) u (VI). I'unpokcunst u conu xpoma (11)
u (III). XpomaTtsel u quxpomatsl (VI).

17. Maprauneu. Okcuasl mapranna (I1) u (IV). I'ugpoxcun v conu maprasia
(IT). MaHranar u nepMaHraHaT KaJus.

18. XKeme3o, kobampr, HuKenb. Oxcunbl sxeme3a (II), (ID)-(III) u (D).
I'uapoxkcuast u comu xenesa (II) u (III). deppater (111) u (VI).

Oprannyeckasi XumMust

1. AJkaHbl ¥ [TUKII0aIKaHbl. KoHpopmepsl.
2. AJIKEHBI U HUKJIOAJIKEHBI. CONPSKEHHBIE TUCHBI.
3. Ankunbl.  Kucnotrheie cBoilcTBa  ankuHOB. 4.ApoMaTHUYECKUE

yraeBojgopoasl  (apeHbl). benszon u ero romosoru. Crupon. Peakuun
apOMaTUYECKOM CUCTEMBI M YINIEBOAOPOLHOro panukana. OpueHTupyromee
JeiicTBre 3aMecTuTenel B 0eH301bHOM KoJiblle (opuenTanTsl [ u Il pona). Ilonsarue
0 KOHJCHCHUPOBAHHBIX aPOMATUYECKUX YIJIEBOAOPOAAX.

5. ["asioreHonpoOn3BOAHBIE YIIEBOJOPOIOB:  AJKHII-, apui-,

Y BUHWITAJIOT€HUIbl. Peakiyu 3aMenieHus ¥ OTILEIICHUS.

6. CrnupTel MpOCTBIE M MHOIOaroMHble. IlepBHYHBIE, BTOPUYHBIE H
TpeTuuHble cnupThl. @eHosl. [IpocTeie 3¢upsl.

7. KapOoHuIbHBIE COENMHEHUS: aNpAeruibl U KeToHbI. IIpenenbHble,
HENpeJeNbHbIE W apoMaThyecKue anpaeruabl. [loHsATHE O KETOEHOIbHON
TayTOMEPHUH.

8.  KapOonoBbie  kucnotel.  llpenenbHble,  HempeneiabHbIE U

ApOMAaTHYCCKHUEC KHUCIIOTHI. MoHno- u ,Z[I/IKap6OHOBBIC KHCJIOTEI. HpOI/ISBOI[HLIC



KapOOHOBBIX KHCJIOT: COJH, aHTHAPHUIBI, TAJTOTEHAHTUIAPUIIBI, CIIOKHBIE d(PUPHI,
aMuibl. JKUpBhI.

0. HuTtpocoenunenus: HUTpoMeTaH, HUTPOOEH30II.

10.  Amwunbl. Ammudarhueckue U apoMaTHUUYeCKWe amuHbl. [lepBuuHBbIE,
BTOPHUYHBIE U TPETUYHBbIE aMUHbI. OCHOBHOCTH AMUHOB.

YeTBepTUUHBIE aMMOHHUEBBIE COJIM U OCHOBAHUSI.

11. OKCHUKHUCIOTBHI: MOJOYHAs, BUHHAs M CaJUIUIOBAas KHUCIOTHI.
AMWHOKHCIIOTHI: TJIMIIWH, aJlaHWH, [HUCTEWH, CEpWH, (EHWIAJIAaHWH, THUPO3HUH,
JIM3UH, TIIyTaMuHOBas kucioTa. [lentuasl. [IpencraBnenne o CTpykType OEIKOB.

12.  VYraerompl. MoHocaxapuapl: pubo3a, JAe30KcHpru003a, TIIFOK03a,
dpykro3a. [{uknmnueckue popmbl MOHOCaxapuaoB. [loHATHE O MPOCTPAHCTBEHHBIX
M30Mepax yriieBoAoB. [{ucaxapuasl.

[Tomucaxapunsl.

13.  Tluppon. Ilupuaun. [lupuMHIWHOBBIE W TYPUHOBBIE OCHOBaHWSI,
BXOJSIIME B COCTAaB HYKJIEMHOBBIX KHCIOT. [IpeacTtaBieHue o CTpyKType
HYKJIEMHOBBIX KHCIIOT.

14.  Peakuuu noauMepu3allud W TOJUKOHJeHcauuu. OTIeabHbIE THUIIbI
BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOJMATUIIEH, MOJUIIPONMUIIEH, MOJIUCTUPOIL,
MOJIUBUHWIXJIOPU, MOJUTETPAPTOPITUIICH, KayuyyKH, COMOJUMEPHI, (EHOII-
dbopmalibIeruAHbIE CMOJIbI, ICKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA.

4. CnMcoK JUTEepaTyphbl

OcHoBHas JuTEpaTypa

l. Kysemenko H.E., Epemun B.B., IlonkoB B.A. Hauvama xumwumu.
CoBpeMeHHBII Kypc JUIsl HOCTyNarIuX B By3bl. - M.: Ok3ameH, 1998-2006.

2. Kysemenko H.E., Epemun B.B., [lonkoB B.A. Xumus misi MIKOJIbHUKOB
CTapIIMX KJIAaCCOB M MOCTyHawIux B By3bl. - M.: Jlpoda, 1995-2000; Mup u
obpazoBanue, 2004.

3. Ky3emenko H.E., Epemun B.B. 2500 3a1a4 no XuMuu JJis IIKOJILHUKOB U
abutypueHToB. - M.: Mup u o6pazoBanue, 2004.

4. Xumus. @opMynbl ycrnexa Ha BCTYNUTENbHbIX dk3ameHax /Ilox pen.
H.E.Ky3bmenko u B.N.Tepenuna. — M.: 3n-Bo Mock.yauBepcuteta, 2006.

5. Xumus: CrpaBounsie Matepuansl / [lon pen. FO.Jl.Tperwssikosa. - M.:
Actpens, 2002.

JlonoJiHUTEIbHAA JTUTEPATypa

6. Epemuna E.A., PeokoBa O.H. Kparkuii cnpaBOYHMK IO XUMHUHU IS
HIKOJILHUKOB. - M.: Mup u o6pa3zosanue, 2002-2006.

7. Xumud. boOnplIOW COPaBOYHHMK JUISI IIKOJBHUKOB M MOCTYHAOIIUX
B BY 351 - M.: Jlpoda, 1999-2001.

8. Kysemenko H.E., Epemun B.B., UypanoB C.C. CO0OpHHUK KOHKYPCHBIX
3aja4d no xuMun. - M.: Dk3amen, 2001, 2002, 2005.

9. ®pumanta M. Xumus B aerictBuu. B 2-x 4. - M.: Mup, 1991, 1998.



10. Epemun B.B., /Ipo3nos A.A., Ky3ssmenko H.E., Jlynun B.B. YueGuuk
no xumun s 8-9 kiaccoB o0OmeoOpa3oBaTeNbHBIX IIKOA. - M.: Mup u
obpazosanue, 2004-2006.



