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[Iporpammoit nis sx3amena o xumuu B PY JIH aBnsiercs [lepeuenb 31eMEHTOB cofep kaHus
€IMHOTO TOCYIapCTBEHHOT0 3k3ameHa 1o xumuu (Koaudukarop).
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-4

TEOPETUYECKHE OCHOBBI XUMHU

CoBpeMeHHbIE IPeACTABJICHHUS 0 CTPOEHHH CTOMA
CtpoeHue >IEKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB: S-, P- u d-
AJIEMEHTHI. DJIEKTPOHHAsI KOHPUTypalus aToMOB U HOHOB. OCHOBHOE U BO30Y>KIEHHOE COCTOSHUS
aTOMOB
Iepuoauyeckuii 3aK0OH U MEPUOANYECKAS CHCTEMA 3JIEMEHTOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB U UX COSAMHEHUH 110 NTEPHOJaM U rpynnam
O6mas xapakrepuctuka metamioB [A-IIIA rpynn B cBs3u ¢ ux nonoxenuem B Ilepuogmueckoit
cucTeMe XuMuaeckux 3meMeHToB .M. MenaeneeBa u 0COOCHHOCTSIMH CTPOCHUS UX aTOMOB
XapakTepucTUKa IMEepPeXOJHbIX AJIEMEHTOB (MEAM, LWHKA, XpOMa, Kele3a) MO MX IOJOKEHUIO B
[Tepuoanueckoii cucteme xuMmuueckux 31eMenToB J.M. MenneneeBa 1 0COOCHHOCTSAM CTPOSHUS UX
aTOMOB
Oomas xapakrepucTrka HeMeTauioB [VA—VIIA rpynn B CBs3H € MX MOJ0XEHUEM B IIEPHOAMYECKON
cucteMme Xxumuueckux snemeHToB .M. MenzaeneeBa u 0COOEHHOCTSIMH CTPOEHHUS UX aTOMOB
XuMH4YecKas CBf3b M CTPOCHHE BeLeCTBA
KoBanentHast xumudeckas CBs3b, €€ pa3sHOBHIHOCTH U MEXaHU3MbI 00pa3oBaHus. XapaKTePUCTHKU
KOBAJEHTHOM CBSI3U (HOJSAPHOCTH M BHeprusi cBsizu). MoHHas cBsA3b. MeTtaiauueckasl CBSI3b.
Bonoponnas cBsa3b
DneKTpooTpuUATENIbHOCTh. CTENEHb OKUCIIEHUS U BAJIGHTHOCTh XUMHUYECKHUX AJIEMEHTOB
BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIDHOTO CTPOCHMSA. THUIl KPUCTAIIMYECKOM PEIIETKH.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS
XuMHYeCcKas peakuus
Krnaccudukanys XuMHUecKUX peakliiii B HEOPraHMYeCKO U OpraHu4ecKor XUMUU
TennoBoit a¢ ekt xumuueckoit peakuuu. TepMoXUMUYecKue ypaBHEHUS
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
OOpatuMble M HeoOpaTHMble XUMHUYECKHE pEaKIMU. XUMHUecKoe paBHoBecue. CmelieHue
XUMHYECKOT0 paBHOBECHS MO ACHCTBHEM pa3INuHbIX (PaKTOPOB
DNeKTpoIUTHYECKas IUCCOLMAIUSA 3JIEKTPOJIMTOB B BOAHBIX pacTBopax. CuibHbIE U cladble
ANEKTPoNIUThI Peakiiuy nHoHHOro 0OMeHa
I'maponus coneit. Cpena BOOHBIX pacTBOPOB: KHCTasi, HEUTpalIbHAs, IIEJI0YHas
Peakiuu okucnuTenbHO-BOCCTAHOBUTENbHBIE. KOppO3Ust METANIJIOB M CIIOCOOBI 3aIUTHI OT HEE
DEeKTPOIN3 PacIUIaBOB U PACTBOPOB (COJIEH, IIeI04ei, KUCIIOT)
Nonnsiit (mpasuiio B.B. MapkoBHHMKOBa) U paAMKaIbHBIII MEXaHU3Mbl PEAKIUIl B OpraHUYECKON
XUMUU

HEOPI'AHUYECKAS XUMUA
Krnaccudukanus Heoprannyeckux Bemiects. HoMeHk1aTypa HeOpraHM4eCKHX BEIIeCTB (TpUBUAIbHAS
U MEXIyHapO/Has1)
XapakTepHble  XMMHYECKHE  CBOWCTBA  MNPOCTBIX  BEHNIECTB —  METAUIOB:  IIEJIOYHBIX,
1IETOYHO3EMENBHBIX, MArHUS, ATFOMUHUS; IEPEXOJHBIX METAJUIOB (MEU, IIUHKA, XPOMA, JKEJIe3a)
XapakTepHble XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB — HEMETALUIOB: BOJOPOAA, TaJOrEHOB,
KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
XapakTepHble XMMUYECKHE CBOMCTBA OKCU/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX
XapakTepHble XUMHYECKUE CBOMCTBA OCHOBAHUHN M aM()OTEPHBIX THIPOKCHI0B
XapakTepHble XUMUYECKHE CBOMCTBA KUCTIOT


https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-4

XapakTepHble XMMHUYECKHE CBOWCTBA COJIEH: CpEIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIPUMEPE COCMHEHUM aJTFOMUHUS U LIUHKA)
B3anMocCBs3b pa3IMuHbIX KJIACCOB HEOPraHUYECKHX BEILECTB

OPT'AHNYECKASA XUMUSA
Teopus CTpoeHHUSI OpPraHUYECKHX COCIUHEHHI: TOMOJIOTHS U U30Mepusi (CTPYKTypHass H
MPOCTpaHCTBEeHHAsA). B3anMHoe BliMsHKE aTOMOB B MOJIEKYJIax
Tumbl cBsi3elt B MOJIEKYyJIaX OpraHWYECKHUX BemlecTB. [ mOpuan3amnusi aTOMHBIX opOHTaleil yriaepoaa.
Panukan. @yHKIMoHaIbHas rpynmna
Krnaccudukanus opranndeckux BemiecTB. HoMeHKIaTypa OpraHMYeCKHX BEHIECTB (TpUBHATIbHAS U
MEXyHApOIHAS )
XapakTepHble XUMHUYECKUE CBOMCTBA YIJIEBOJIOPOJIOB: AJIKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AMEHOB,
AJIKUHOB, apOMaTHUYECKHX yTIeBOJ0pOI0B (OeH301a U TOMOJIOTOB OeH3011a, CTUPOJIA)
XapakTepHbIe XUMHUYECKHIE CBOMCTBA IPEICITBHBIX OJTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB, )eHOIa
XapakTepHble XUMUYECKUE CBOWCTBA aJIbJIETHI0B, KAPOOHOBBIX KUCIIOT, CIOXKHBIX 3(pUpOB
XapakTepHble XUMHYECKHE CBOMCTBA a30TCOACPKAIIMX OPraHUYECKUX COCIWHECHHUM: aMUHOB U
aMUHOKHCIIOT. BaxkHeiime crnocoObl MOTyYeHUs! aMUHOB U aMHUHOKHCIIOT
buonorudeckn BaKHBIC BEIIECTBA: KHUPHI, OCIKH, YIJIEBOJALI (MOHOCAXapWabl, JIHUCAXAPHUIBI,
MOJIMCAXapHUIbl)
B3anmMocBsI3b OpraHnyeckux CoeAMHEHU I

METO/bI IO3HAHHWSA B XUMUU. XUMUSA U ) KU3Hb
JKCNepUMEHTAIbHbIE OCHOBbI XUMHUH

[IpaBwia pabotel B maboparopuu. Jlaboparopras mocyaa u odopynoBanue. [Ipapuia 6e3omnacHocTr
npu paboTe ¢ eAKUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMU ObITOBOM XMMUU
Hayunple MeTonbl WCCIEeNOBaHWS XMMHYECKMX BEIIECTB W TpeBpameHuid. MeTompl pasleneHus
cMmecelt 1 o4MCTKHU BemiecTB. Jucnepcusie cuctemsl. [lonsaTHE 0 KoMutonaax (301u, renu). MictuHHbIe
pacTBOpHI
Omnpenenenue xapakrepa cpe/ibl BOJHBIX pacTBOPOB BelecTB. IHANKATOPHI.
KagecTBeHHBIE peakiiui Ha HEOPTaHMYECKHIE BEIIECTBA M NOHBI.
KayecTBeHHBIE peakIMM OpraHMYecKuXx coeauHeHuil. KayecTBeHHas peakuus Ha MHOrOaTOMHbIE
CIIUPTHl M €€ TPUMEHEHHWE Uil PACIO3HABAHUS TIHMIIEPHHA B COCTaBE KOCMETHYECKHX CPEICTB.
KayeCTBEHHbIE PpEaKUUMHd Ha KapOOHWIBHYIO TIpynmy (peakius «cepeOpsiHOro 3epkaiay,
B3aumojeiicteue ¢ ruapokcunom Meau(Il)) m ux npumeHenue s OOHapyKEHUS NPEAeSIbHBIX
aJIbJIETU/I0B B IIPOMBIIUIEHHBIX CTOUYHBIX BOJAX.
DKcIepUMEeHTaIbHBIE JTOKAa3aTeIbCTBA HAJTMYMS albJACTHIHOW M CIOUPTOBBIX TPYII B TIIOKO3E.
KavecTBeHHbI€ (LIBETHBIE) PEAKIIUU Ha OENKU
OcHoBHbIE CITOCOOBI TOTYUYeHUS (B J1aOOpaTOPUH) KOHKPETHBIX BELIECTB, OTHOCSIIMXCS K U3YYEHHBIM
KJIaccaM HEOpraHMYECKUX COSAMHEHUI.
OcHOBHBIE CIOCOOBI TOMYYEHHsT YTIIEBOIOPOJOB B jabopartopun. [lomyueHwe amkaHoB. Peakmms
Bropna. Ilosnyuenue aneTuieHa MUPOJIM30M METaHa W KapOWIHBIM MeToaoM. [IpoMblluieHHBIE U
nmabopaTopHbIe CITOCOOBI MoTydeHusl aikeHoB. [lomyuenue ankanueHnosB. [lomyduenue 6eH3oma
OcHOBHBIE  CHOCOOBI  TOJIyYE€HHUS] OPraHUYECKUX  KHCIOPOJCOAEPKAIIMX  COCAMHEHUH (B
naboparopun). [lomydenne sTaHoNa: peakiius OpOKEHUS TIFOKO3bI, THApaTaus dTwieHa. [lomydenue
¢benona.
[TomyyeHne mpenenbHBIX AlBIACTHIOB: OKUCICHHE CIUPTOB, THUApATAalWs ameTwieHa (peakmus
Kyueposa). [lonyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE AJIKaHOB,
QJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbIETUIIOB



OcHoBHBIE NPeICTaBJICHUs 0 IPOMBILIJICHHBIX CIIOCO0aX MOy4YeHUs] BA)KHEHIIINX BelleCTB.
IIpuMeHeHue BelecTs
[lonatue o Mmerauypruu: oOmue crnocoObl Nojay4yeHHs MeTaioB. llodydeHue M npuMeHeHue
MeTauioB. YEpHas U LBETHAs METaJLTyprus
OO1u1re Hay4YHbIe IPUHLUIIBI XUMUYECKOT0 ITPOU3BOJICTBA (Ha IPUMEPE IPOMBIIIICHHOT'O ITOJIy4YeHUs
aMMHaKa, CEpHOM KHCIOTbI, METAHOJA). XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelasl U €ro
IIOCJICACTBUS
[TpupoaHble MCTOYHUKH YTIEBOJOPOIOB, HUX NepepadoTKa. BBICOKOMOJEKYISpHBIE COCIMHEHHS.
Peakuuyu nonumepusannn u nonukoHiaeHcauuu. [lomumepsl. IlnacTmacchbl, BOJIOKHA, KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenne kayuyka u pe3usl. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEPE alleTATHOTO BOJIOKHA
IIpuMeHeHHEe W3y4YEHHBIX HEOPraHWYECKUX M OpraHudeckux BemecTB. llommatunen kak
KPYIHOTOHH@)KHBIM NPOAYKT XMMHYECKOro IpousBojcTBa. IIpumenenue stunena. llpumenenune
oenzona. [I[pumeHeHMEe aleTUIICHA.
IIpumenenne mertaHona W 3TaHoisa. [IpakTuyeckoe NPUMEHEHHE STUJICHIVIMKONSA M INIMLEPHHA.
[Tpumenenne ¢denona. Ilpumenenue ¢opmanpaeruia W amneraibaeruga. lI[puMeHeHue YKCyCHOM
KUCHOTHL. IlpuMeHeHue CIIOKHBIX 3(QHUPOB B NHIIEBOW U Map(rOMEpHONH HPOMBIIIICHHOCTH.
[IpuMeHeHue KnupoB
Pac4ernl no xumnueckuM Gopmy./iamM U YPABHEHHSAIM peaKnui

Pac4€Thl ¢ HcrosIb30BaHUEM MOHATHH «PACTBOPUMOCTBY, «MACCOBAs 10JIsI BEILIECTBA B PACTBOPE»
Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEaKIUIX

Pacuérhl KoIMUECTBa BEIIECTBA, MAacChl BEIeCTBA MM 00bEMa ra30B IO U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WK 00bEMY OIHOTO U3 YUAaCTBYIOIIMX B PEAKIIMU BELIECTB

Pacuétsl TennoBoro s dexra peakuu

Pacuérbr macchl (00bEMa, KOTMYECTBA BEIIECTBA) MIPOAYKTOB PEAaKIIMU, €CIIU OJJHO U3 BEIIECTB JaHO B
M30BITKE (MMEEeT MPUMECH )

Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMU, €CIH OJJHO U3 BEILIECTB JAHO B
BHJIE PACTBOPA C OIPEIEIEHHON MaCCOBOM 10JIEW pacCTBOPEHHOIO BEIIECTBA

YcTaHoBIEHHE MOJIEKYJIIPHON U CTPYKTYpHOU (hopMyI1 BeliecTBa

Pacuérsl MaccoBoOi MM 00BEMHOMN S0 BBIX0J1A MPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3ZMOXKHOTO
Pacuérbl MmaccoBoil 10511 (Macchl)XUMHUYECKOTO COEAMHEHUS B CMECH
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MNOPAJOK NPOBEJIEHUSA U OEHUBAHUSA BCTYIIMTEJIBHOI'O
HNCIBITAHUS IO XUMUUN
B (hopMe KOMIBIOTEPHOTO TeCTa MPH MpUeMe Ha 00ydeHHe 10 porpaMmmamM OakanaBpHara u
crieLManurTeTa



BerynutensHble HenbITaHMS IO 00111€00pa30BaTEeIbHBIM IIpeIMETaM MU pueMe Ha 00ydeHue
o mporpamMmaM OakajaBpuaTa M CIEIHaJuTeTa NpoBOAATCS B (opme Tecra, (popMupyemMoro
AJICKTPOHHOU CUCTEMOM cOnpoBOXKAeHUS dK3aMeHOB (DCCD) MeTo10M CiTydaiiHON BRIOOPKH 3aaHUI
Y3 MOJATrOTOBJICHHOTO OaHKa TECTOBBIX 3aJjaHuM, C aBTOMaThueckoi mpoepkoit DCCD npaBUIBLHOCTH
BBITIOJTHEHHBIX 33/1aHUN (KOMITBIOTEPHBIH TECT).

[Ipr MOATOTOBKE KOMIIBIOTEPHBIX TECTOB IO XUMHUH OBLIM HCHOJIb30BaHbl Crnenndukanuu
KOHTPOJIBHBIX U3MEPUTEIIbHBIX MaTepHasioB 1 npoBeaeHus EI'D no xumun u JleMoHCTpaliMOHHbBIE
BapUaHThl KOHTPOJBHBIX HM3MEPUTENbHBIX MarepuanoB EI'D mo xumun. Takum obpaszom,
KOMITBIOTEPHBIM TECT IO CBOEH CTPYKTYpE M COACPMKAHUIO, KOJIMYECTBY 3aJaHUM, TUITY 3aJaHUA U
KPUTEPHSIM UX OLIEHUBAHMUSA, a TAK)KE KOJIMUECTBY IMEPBUYHBIX 0AJUIOB 10CTATOYHO npuOmmkeH kK EI'D
110 XUMHH.

Komnwrorepusiit Tect mo XMMUWUMU cocrout u3 35 3aganuii. OH CONEPIKUT 3aJaHUS C BBIOOPOM
JBYX MPAaBWIbHBIX OTBETOB W3 MHOYKECTBA, 3aJaHUsl HA COOTBETCTBUS M 3aJaHUSI C OTKPBITHIM
orBeToM. Kaxkoe 3a1anue, B 3aBUCUMOCTH OT THUIIA U YPOBHS CIIOKHOCTH, OLICHUBAETCs OT 1 (0HOTO)
no 5 (matu) 6amioB. B 3agaHusX ¢ MHOXKECTBEHHBIM OTBETOM WJIM 3aJaHUSX HA COOTBETCTBUE
OLICHMBAETCS KaXkK]1asi IPaBUJIbHASI YaCTh OTBETA B IPOLIEHTHOM OTHOILIEHUU OT MOJIHOIO IPAaBUIBHOTO.

3a mojHOe MpaBWJIbHOE BbIOJHEHHE Bcero Tecra no XMMMWMU ycranasnuBaercs 60
IIEPBUYHBIX OAJIIOB, KOTOPBIE MO TAaOJIUIE COOTBETCTBUSA MEX/y IEPBUYHBIMU OAJUIAMU U TECTOBBIMU
6amtamu EI'D nepeBoasTcs B cTOOAIbHYIO CUCTEMY OLICHUBAHMSI.

Ha Beimosinenue Bcero Tecta orBoautces 150 MUHYT.

[Ipy noaroroBke K H3K3aMEHy [0 XHMHHM PEKOMEHIYEM HCIOJb30BaTh JIEMOBEPCUUU
cnenupukaimun EI'D mo xumwuu, pasmemieHHbsie Ha caiite OUITN: https:/fipi.ru/ege/demoversii-
specifikacii-kodifikatory#!/tab/151883967-4
JlonmycTUMO HMCHOJIb30BAaHUE YYaCTHUKAMU 3K3aMEHAa MO0 XUMHHU CIIEAYIOIIUX CPEACTB OOy4YEeHHs U
BOCIIUTAHUS:

HENpOrpaMMUPYEMBIH KaJIbKYJISATOP;

NepUOANYECcKas cucTeMa XuMudeckux aneMenTos [ M. Menneneesa,
TabJnIa pacCTBOPUMOCTH COJIEH, KUCIIOT U OCHOBaHUII B BOJIE,
AIEKTPOXUMHUUECKHUH s/l HAIIPSKEHUN METaIIOB



https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-4
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