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I. CocraBurenu: 3aB. KadeApoil XUMHH, JOKTOP OMOJIOTHYECKUX HayK, mpodeccop 3ybapesa .M.,

KaH/IUAaT XUMUIECKUX HayK, norieHT CoboneB A.E., accucrent kadenps! xumun Mcexpuuaze H.I1.

O6pa303aTeana>1 IporpaMma pacCMOTpE€Ha 1 01[06peHa Ha 3accJaHuu MCTOI[I/ILIGCKOFO COBCTa II0

JIOBY30BCKOMY 0OpazoBaHmto 29.12.2022 r. (mpotokos Ne3)

OOpasoBarenbHas MporpaMmMa pacCMOTpeHa M OI00peHa Ha 3acelaHhM YYCHOro COBETa

yauBepcureta 17.01.2023 r. (mporokoi Nel)



1. IosicHUTEILHASA 3AIMUCKA

OOpazoBarenbHas MporpaMMa JUCHUILIMHBL «XUMHUs» pa3paboTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEILHOTO CTaHIapPTa CPEeIHEro 001ero oopa3oBaHus
(®I'OC) (mpuka3 MunuctepcTBa oOpazoBanust 1 Hayku Poccuiickoit @enepanuu ot 17.05.2012
No 413 ¢ wu3MeHeHUSAMH, BHECEHHBIMH IIpHKa3aMud MMUHHCTEpCTBa 00pa3OBaHHS M HAyKH
Poccuiickoit @eaepaunu ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613,
npukazamu MunuctepctBa npocenienus Poccuiickoit @enepannu ot 24.09.2020 Ne 519, ot
11.12.2020 Ne 712) ¢ y4érom NmpHMEpHOH OCHOBHOHW 0Opa30BaTENbHON MPOTpaMMbI CPEIHEro
obmero oOpazoBanus (omoOpeHa pemieHHEM — (eaepaabHOTO  Y4eOHO-METOIUYECKOTO
o0BeMHEHUS 10 001IeMy 00pa3zoBaHuio (TIpoTokoid oT 28.06.2016 Ne 2/163)).

ObecnieueHa TPEEeMCTBEHHOCTh Mexay mnojoxkeHusMu PI'OC u  denepanbHOTrO
KOMIIOHEHTa TOCYIapCTBEHHOIO 0O0pa30oBaTEIbHOTO CTaHIApTa CpeaHero (TMOJHOTO) OoO0Imero
obpazoBanus (nmpuka3 MunoopazoBanus Poccutiickoit @enepanuu ot 05.03.2004 Ne 1089 «O6
YTBEpXKACHUH (DeepalbHOTO KOMITOHEHTa TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTaH/IAPTOB
Ha4YaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro M cpeaHero (MojgHOro) oOmiero oOpa3oBaHHS» C
U3MEHEHHUSMH, BHECEHHBIMU NpHKa3aMu MUHHCTEpCTBAa 00pa3oBaHHMs W HayKu Poccuiickoit
®enepanun ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011
Ne 2643, o1 24.01.2012 Ne 39, o1 31.01.2012 Ne 69, ot 23.06.2015 Ne 609, ot 07.06.2017 Ne 506).

1. lean 1 3a7a9u TN CHUTLIAHBI

LensMu mnpenogaBaHusl OUCUUIUIMHBI «XUMHS» Ha JOBY30BCKOM JTame SBISETCS
MOATOTOBKAa OOYyYaroImMUXCAd K TOCYAapCTBEHHOM HWTOroBOM arrectanuu B ¢opmare Enunoro
rocynapctBeHHoro osk3amena (EI'D), nocTtuxeHue COOTBETCTBUS PE3YyIbTaTOB OCBOCHUS
oOyyarormmMucs 00pa30BaTENIbHBIX MPOTPaMM CPEIHEro oOmero oOpa3oBaHUs TPEOOBAHUSM
deneparbHOro roCyAapCcTBEHHOT0 00pPa30BaTEILHOTO CTaHIapTa.

3aauaMu OCBOEHUS JTUCIUTITUHBI SIBIISTIOTCS
- CUCTeMAaTH3aIusl 3HaHUH, MPUOOPETEHHBIX Ha IIKOJIHHOM dTare 00y4eHus;

- BOCIIOJTHEHUE TTPOOEIIOB, UMEIOIINXCS B MX 00pa30BaHUU;

- aJanTanus 3HaHUK caymareneil K CUCTeMe BY30BCKOTO 00pa3oBaHMUS;

- yrayOjeHrue 3HaHWM TeX pa3/ieJloB Kypca XUMHH, KOTOPbIe HEOOXOIUMBI VISl TOCIEAYIOMIEH
yCTENHOW yueObl B YHUBEPCUTETE.

2. [lnanupyemble pe3yJabTaThl 00yYeHHs U CLMILIHHbI

®opmupyeMble KOMIIETCHIIUH Ilepeyenb muIaHNPYyeMbIX

pe3yJabTaTOB 00y4eHus!

a) IIEHHOCTHO-CMBEICJIOBEIC. 3namo:

CIMOCOOHOCTD BUJIETh U IIOHUMATh a) GadicHeuwiue XUMUYECKUe MNOHAMUA. BEUIECTBO, XUMHUCCKUM

OKPY’KAIOIIHil MUD, OPHEHTUPOBAThC | MIEMEHT,  aTOM,  MOJIEKYJa, ~ OTHOCHTENbHbIE —ATOMHbIC M
MOJIEKYJIIPHBIE MAacChl, HOH, MW30TONbl, XUMHUYECKAs CBS3b,

B HEM, OCO3HABaTh CBOIO POJIb U
npeIHa3HaYeHNe, yMETb BEIOMPATh
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH JJISI
CBOUX JICUCTBUU U IOCTYIIKOB;

0) yueOHO-TI03HABATEIIbHBIE.
COBOKYITHOCTh YMEHHUI M HABBIKOB
MO03HABATEJILHOM JICSITEIbHOCTH;
BJIaJICHHE MEXaHU3MaMH
TeJIenoIaraHus, IIAHUPOBAHHUS,
aHanm3a, pedIeKCun, CaMOOIICHKH;

3IEKTPOOTPULIATEILHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsT Macca, MOJIAPHBI OOBEM, BEIIECTBa MOJIEKYJSIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHUS, pacTBOPEHI, pacTBOPUMOCTb,
AIEKTPOIUTHI U HEANEKTPOIUTHI, ANEKTPOIUTHUECKAST TUCCOLIUALIMS,
TUAPOIN3, OKUCIUTENIb U  BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTAHOBJICHHE, ODJICKTPOJIHN3, CKOPOCTh XHMHUYECKOH pEeaKIu,
XUMHYECKOE PaBHOBECHE, TEIUIOBOU A (DEeKT peakiuu;

0) ocHoBHBLE 3aKOHBL U MeOpUL XUMUU. CTPOCHHUS aTOMAa, XUMHYECKOM
CBSI3U, AJIEKTPOJIMTHYECKON AUCCOIMALMU, KHUCIOT U OCHOBAaHWH,
XUMUYECKON KWHETUKH, TOHAMATh TPAHHUIBI MPUMEHUMOCTH
W3YYEHHBIX TeOpuil; moHuMaTh cMbich [lepuoaunyeckoro 3axona JI.1.
MenpgeneeBa ¥ WCIIONB30BaTh €ro I Ka4SeCTBCHHOI'O aHaanW3a M




BJIaJICHUE IPUEMAMHU JICCTBUI B
HECTAaHAAPTHBIX CUTYaLIMSX,
ABPUCTUYECKHUMU METOJAMH PELICHUS
npo0JeM u ap.;

B) HH(MOpPMAIIMOHHBIE:
CaMOCTOSTCIbHBIN MOKCK, aHAIIH3,
00paboTka u nepenaya nHGOpMaInu;

I') KOMMYHUKATHBHBIC. BIIa/ICHHE
HaBBIKAMU B3aUMOJICHCTBUS C
OKPYXXAIOLIMMHU JIFOAbMH, YMEHHE
paboThI B IpymIIE;

1) 3JI0pOBbecOeperaroIme:
9KOJIOTHYECKHE MTPOOIIEMBI 1
OTHOIIIEHNE K HUM; Oe30I1acHoe
NPUMEHCHHE BEIECTB; TEXHUKA
0€30I1aCHOCTH,

e) KOMIICTCHIIMH HDOd)CCCI/IOHaJ'IBHOFO

000CHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS aTOMOB,
CBOMCTB XMMHYCCKHUX DJICMCHTOB M UX COCOUHCHMI;

B) GadiCHelwue Gewjecmed U Mamepuaibl. KIACCUPHUIMPOBATH
HEOpTraHUYECKUe BEIIIECTBA 50} BCEM HW3BECTHBIM
KJTacCH(PUKAITMOHHBIM TIPU3HAKaM; TIOHHMATh, YTO MPAKTHICCKOE
MIPUMEHEHUE BEIIeCTB OOYCIOBIEHO HMX COCTaBOM, CTPOCHHEM H
CBOMCTBaMM; UMETh MPEACTABICHUE O POJIM U 3HAYCHUH JAHHOTO
BEIICCTBA B TPAKTUKE; OOBSICHATH OOIIHUE CIIOCOOBI M TPHUHIUIIBI
MOJTydeHMs] HanOoJiee BAKHBIX BEIIECTB.

camoorpesienenus: GopMHpOBaHNE
IICHHOCTHOT'O OTHOIIICHUS K TPYIy U
€ro pe3yabTaTam, OnpeaeieHIe
COOCTBEHHBIX HHTEPECOB B chepe
pohecCuOHATILHON e TENbHOCTH.

Ymemon:
a) Hazvleamb W3YyYEHHBIC BEIIECTBA 110
MEKIYHApOJIHON HOMEHKIIATYPE;
0) onpedensms: BANICHTHOCTh, CTEHEHb OKHCICHHS XHMHUYCCKHUX
3JIEMEHTOB, 3apsiibl HOHOB; BUJI XUMUYECKHUX CBSI3CH B COCIUHEHUIX
U TUN KPUCTAUIMYECKOW pEHIETKU; XapakTep Cpelasl BOJIHBIX
pacTBOpPOB BEIIECTB; OKHUCIIUTENh i BOCCTaHOBUTEIIb;
MPUHAIICKHOCTH BEILIECTB
K pa3IM4HbIM KJIacCaM HEOPTaHWIECKUX U OPTaHUYECKUX COCIMHEHHUIA;
TOMOJIOTH W M30MEPHI; KIAaCCH(PHUIIMPOBATh XUMHUECKUE PEAKIINH B
HEOPTaHWYECKOW W OpPraHMYecKod XWMHU (TI0 BCEM W3BECTHBIM
KJIacCU(UKAIIMOHHBIM TIPU3HAKAM),
B) xapakmepuzoeéamv: S-, P- ¥ 0-3IEMEHTHI M0 UX IOJIOKCHUIO B
[lepuomgmueckoit cucreme J[.M. MenneneeBa; o0mue XUMHYECKHE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCAMHCHHUM,
CBOIMCTBa OTJIENBHBIX MPEIACTABUTENIEN 3THUX KIIACCOB; CTPOEHUE U
XUMUYECKHAE CBOMCTBA U3YUCHHBIX OPIraHUYECKUX COCTUHEHUN;
) 00bACHAMb: 3aBUCUMOCTh CBONMCTB XUMHUYECKHUX 3JICMEHTOB U MX
COEJIMHEHUI OT TOJ0XKEHUs 31eMeHTa B llepuoandeckoi cucreme
AWM. MeHnneneeBa; TmNpUPOAY XUMHYECKOW CBSI3M (MOHHOM,
KOBaJICHTHOM, METAILTYECKOH, BOJOPOIHOMN); 3aBUCUIMOCTh CBOWMCTB
HEOPTaHWYECKUX BEIIECTB OT MX COCTaBa U CTPOCHUS; CYITHOCTH
W3YYEeHHBIX BHJIOB XHMHYECKHUX peaKIui (INMEKTPOIUTUIESCKON
JIUCCOLMAINA, WOHHOIO OOMEHA, OKHCIUTECIHHO-BOCCTAHOBHUTEIIb-
HBIX) U COCTABJISATh UX YPABHCHHMS, BIIMSIHUE PA3IUUHBIX (DAKTOPOB Ha
CKOPOCTh XHMHYECKOW pEaKiMd M Ha CMEIICHHE XHMHYECKOTO
paBHOBECHS.

TPUBUAIBHOU U

Bnaoempy: HaBbIKaMy TUITAHUPOBAHHS U TIPOBE/ICHUS:

a) SKCHEPUMEHTOB IO MOIYYEHHIO U PACIO3HABAaHMIO BaKHEHILINX
HEOPraHMYECKUX COENUHEHUH ¢ Y9ETOM NMPUOOPETEHHBIX 3HAHUH O
npaBuiax 0e30MacHO paboThl ¢ BEIIECTBAMHU B J1A0OPAaTOPHH U B
OBITY; 0) BEIYHCIICHHI TT0 XUMHYECKUM (POPMYJIaM U ypaBHEHHSIM.

3. MecTO AUCHUINIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI POrpaMMbl

JucrunnmHa «XHUMHS» OTHOCHUTCS K OCHOBHOW YacTH Y4eOHOTO IIjlaHa JIOBY30BCKOM
MOATOTOBKU oOyuaromerocs (cuymarens). OHa He TpeOyeT H3Y4YeHHs MPEAIIeCTBYIOIINX

qucnurnH.  Crirymarens,

3aBepUIMBIINKA  OOydeHHE II0

o0Opa3oBaTeNpHON Mporpamme

JIOBY30BCKOM MOATOTOBKH, JIOJDKEH OBITH CIIOCOOEH MPO0HKAaTh 00y4YeHHEe Ha PYCCKOM SI3BIKE B
By3ax Poccuiickoit denepamuu, TO €cThb BiIaNeTh XWMHUEH B oOBeMe, 00OecTeuHMBaIOIEM
BO3MOXXHOCTH OCYILIECTBIISITh YIEOHYIO JIEATEITHHOCTb.

4. Oobem AUCHUIIJIMHBI COCTAaBJIACT 60 AKaACMHNYCCKUX YaCOB.




5. Odpa3oBare/ibHbIe TEXHOJIOTHI

B mporecce mpernonaBaHus TUCIMILIMHBI HCIIONB3YIOTCS CIEAYIONUEe 00pa3oBaTeIbHbIE
TEXHOJIOTHH: 3aHSTHE-BU3yalu3alysi, MpoOJIeMHOE 3aHSTHE, METOJ MallbIX TPYI, 3aHsATHe-
KOH(epeHIIHS.

DJeMEeHTbI, BXOJALINE B CAMOCTOATENBbHYIO pabOTy CIIyIIATeNsl: U3yu4eHHe TEOPETUYECKOrO
Marepuaia, MoJroToBKa K MPaKTUYECKUM 3aHATUSAM U UTOTOBOMY KOHTPOJIIO 3HAHU.

JucuumnnuHa «XUMHUs» TPOBOAUTCS B OUHOM (popMaTe ¢ UCIOJIb30BAHUEM COBPEMEHHBIX
TEXHUYECKHUX CPENICTB 00y4eHUs (KOMIBIOTEDP, MMPOEKTOP, rpadyuyecKuii IUTaHIIeT U Jp.)

6. ®opMBI UTOTOBOI aTTECTALMM
ITo okoHYaHMM U3yYEHUS TUCHUTLTAHBI «XHAMH TPOBOJIUTCS K3aMEH.

1. Yuebnas nporpaMma AuCHUATLTHHBI

1. Conep:xkanne TUCHMIIIHHBI

Moayas 1. O0mas xumus

1.1. [Ipeamer u 3amayun XxuUMUH. MeCTO XMMHUU CPEIU E€CTECTBEHHBIX HayK. ATOMHO-
MoJIeKyJIsipHOe ydeHue. Mouekynbl. AToMsl. [locTostHCTBO cocTtaBa BemecTBa. OTHOCUTEIbHAS
aTOMHas U OTHOCHUTEJIbHAs MOJIEKYJsipHas Macca. 3aKOH COXPaHEHMs MacChl, €r0 3HA4Y€HUE B
XUMUUd. Moab — eIuHMIA KojuuyecTBa BewiecTBa. MomsipHas Macca. Ywucino ABoraipo.
XVUMHUYECKUH 3JIEMEHT, POCTOE BELIECTBO, CI0)KHOE BELIECTBO. 3HAKH XUMHUECKUX 3JIEMEHTOB
U xumudeckue Gopmyiel. Pacuer MaccoBO# 10/ XMMHUYECKOIO 3JIEMEHTA B BEILECTBE IO €ro
dbopmyre.

1.2. Ctpoenue siiep aTOMOB XUMHYECKUX 3JIEMEHTOB U JIEKTPOHHBIX 000J04YEK aTOMOB Ha
npuMepe 37eMeHToB 1, 2, 3 u 4-ro nepuo10B NepuoaAnYecKoil cucteMsl. 30Tombl. DneKkTpoHHas
KOHpUrypanus aroMoB M HOHOB. OCHOBHOE U BO30YXIEHHOE COCTOSIHUS AaTOMOB.
[Tepuoanueckuii 3akoH xuMuueckux 3neMeHToB [[.M. Menaeneesa. Pacnipenenenue 31€KTpOHOB
B aTOMax 3JIEMEHTOB IEPBBIX YEThIpeX MepHOAO0B. Mayible M OOJbIINE MEPUOAbI, TPYNIBI U
HNOATPYIIBL.  XapaKTepUCTUKA OTIENbHBIX XHUMHMYECKHX JJIEMEHTOB TIJIaBHBIX MOJTPYII Ha
OCHOBAHMH TOJIOKEHHS B IEPUOIUUECKOM CUCTEME U CTPOEHHSI aTOMa. 3HAYEHUE NTEPUOANYECKOTO
3aKOHa JUIsl TIOHUMaHUs HAyYHOU KapTUHBI MUPA, Pa3BUTHUS HAYKH U TEXHUKHU.

1.3. DOmnekrpoorpunarenbHocTb. CTENEeHb OKHUCIEHHS U BaJEHTHOCTh XHMHYECKHX
aneMeHTOB. Tumbl XumMuueckux cBsas3eil. KoBaneHTHas cBs3b, €€ pa3HOBUIHOCTH M MEXAHU3MBbI
00pa30BaHus, XapaKTEePUCTUKH (TIOJIAPHOCTH U dHEeprus cBszn). MoHHas cBa3b. MeTaminyeckas
cBs3b. BomoponHas cBs3b. BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. Tum
KPUCTAIJIMYECKON PEIIETKU. 3aBUCUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa U CTPOEHUS.
[Ipumepsl coeTMHEHUH CO CBSA3SIMHM Pa3HBIX TUIIOB.

1.4. TemnoBoil »PQexT XUMHUECKHX peakuuil. PacdeTsl MO TEPMOXMMHYECKHM
ypaBHeHUAM. CKOpOCTh peaklMH, €€ 3aBUCUMOCTh OT Pa3NUyHbIX (axTopoB. OOpaTtumbie U
HEoOpaTHMble XUMHUYECKHE peakIMu. XUMHYeckoe paBHoBecue. CMelleHHe XHUMHYECKOTro
paBHOBECHsI IO/ IEHCTBUEM PA3IUYHbBIX (PAKTOPOB.

1.5. Tumbl XUMHUYECKUX pEaKIMi: pEeaKIMU COEAMHEHUS, PaA3I0XKEHUs, 3aMelICHHS,
oOMeHa. DJEeKTpOIUTUYECKass JUCCOLMAIUS AJIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHBIE U
ciabble ANMeKTpoauThl. Peakiuu nonHoro oomena. ['miaponus coneit. Cpesa BOIHBIX pacTBOPOB:
KHCJIass, HEeUTpajbHas, IIETOYHAs. DJEKTPOJU3 pacIljlaBOB W PACTBOPOB (COJICH, MIEIOUYeH,
KUCIOT). OKUCITUTENHbHO-BOCCTAHOBUTENbHBIE peakiiu. Koppo3us MeTasioB U CiocoObl 3aIUThI
OT Heé.



1.6. Oxkcupapl. Knaccuduxarnusa. CriocoObl MoaydyeHUs W CBOMCTBA OKCHAOB. Pemienue
3aga4. PacueT MaccoBOM J0JIM paCTBOPEHHOI'0 BEUIECTBA B pacTBope. MI3MeHeHne MaccoBOM 10N
pacTBOopeHHOro BemiecTBa. OCHOBaHHMS, CIIOCOOBI MX TMOJyYEHHUS W CBOMCTBa. XapaKTepHbIE
XMMHUYECKHE CBOMCTBA OCHOBaHMUA M aM(oTepHBIX TUApokcHaoB. Lllemoun, mx momydeHue,
CBOMCTBA U IPUMEHEHHUE.

1.7. Kucnotel, cBOHCTBa, cIocoObl TonydeHus. Peakmus HeWrpanu3aruu. CBOWCTBa
A30THOW M KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT. OCHOBBI XMMHYECKOI'O MPOU3BOJICTBA CEPHOM
kucinoTel. Comu. CocraB. Kitaccudukanus. XapakrepHble XAMUYECKIE CBOMCTBA COJICH: CPEIHMX,
KHCIIBIX, OCHOBHBIX; KOMITJIEKCHBIX (Ha MpUMepe COCIUHEHUN amtoMUHMS U 1uHKa). ['uaponus
couieil. B3auMocCBA3b pa3IMuHbIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUMN.

Monyab 2. Heopranuueckast XuMust

2.1. Bopopoa. XapakrepucTuKka Ha OCHOBE IoJjioxkeHMs B llepmonuueckoil cucreme u
¢usnueckue cBoiicTBa. XUMHUYECKHE CBOMCTBa. [IpuMeHeHMe BOJOpOJa KaK 3KOJIOTMYECKH
YKMCTOT'O TOIJIMBA U ChIPHS Ul XUMUYECKON IPOMBILIEHHOCTH.

Kucnopon. XapakrepucTuka Ha OCHOBE MOJOXKEHHMs B Ilepumonnueckon cucreMe.
®usnueckue cBoilcTBa. AiuoTponusa. XuUMHUYECKHe CBoWcTBa. [lpuMeHeHume Kuciopona.
KpyroBopot kucinoposa B mpupoie.

Boga. ®usnyeckue u xumuueckue coiictBa. Kpucramnoruapartel. 3HadeHHE BOABI B
IIPOMBIIIIIEHHOCTH, CETLCKOM XO035HCTBE, OBbITY, pupoje. OXpaHa BOAOEMOB OT 3arps3HEHMUSL.

2.2. llonrpynna xucnopona. O01mas xapakTepUCTHKA 3JIEMEHTOB INIaBHOU noarpynms! VI
rpynnsl. Cepa, ee (u3nyeckue CBOMCTBAa. XapaKTEpUCTHKA CEpbl Ha OCHOBE IIOJIOKEHUS B
Ilepuognueckoit cucreme. XuMHUYecKue CBOMcTBa cepbl. (CepoBOLOpOXA, OKCUABI CEPBI
(usmueckne m xummyeckue cpoiicTBa). CepHas KHCIOTa, €€ (U3NYECKHE U XUMHYECKUE
CBOMCTBA. XMMUYECKUE OCHOBBI ITPOU3BOJICTBA CEPHOM KUCIIOTHI.

2.3. OOmas XxapakTepHCTUKAa OJJIEMEHTOB TJIABHOW MOATpyNmbl V Tpymmbl. A3OT.
XapakTepuCcTHKa a30Ta Ha OCHOBe mojoxkeHus B Ilepuoguueckoil cucreme M (huznyeckue
cBoiicTBa. XuMHMYecKUe cBoMcTBa a30oTa. CoelMHEHHUS a30Ta: aMMHAK, COJIM aMMOHMS, OKCHJIBI
a30Ta, a30THas KHUCIOTa, COJMM a30THOW KHUCIOTHI ((PU3MYECKHEe M XUMHUYECKHE CBOMICTBA).
[TpousBoacTBo ammuaka. Coiau aMMOHUSA, UX XUMHUYECKHUe cBoicTBa. [IpuMeHeHne ammuaka,
A30THOM KHCIIOTBI U €€ COJIEN.

®docdop, xapakrepuctuka Gochopa Ha ocHOBe moJoxkeHus B [lepruoauueckoit cucteme.
dusnueckue CBOMCTBA M ayuIOTponHble (Gopmbl. Xumuueckue cBoiictBa. Oxcun dochopa(V),
docdopHas kucinora, xumudeckue cpoiictBa. Comu (ochopHON KHUCIOTHI, UX OOpa3OBaHHUE.
®docdopHble yaoOpeHuUs.

2.4. O61mas xapakTeprucTUKa 3JIEMEHTOB I1aBHoU noArpymnisl IV rpynmns! [lepuoauueckoit
CUCTEMBI. YTJIEPOJ: aJUIOTPOINUs, PaCIPOCTPAHEHUE B IPUPOJIE, NTOIYYEHHE, CBOWCTBA. OKCHUIBI
yriaepoja. YrojbHas KUCIIOTa U €€ COJIU: KapOoHaThl U THpokapOoHaThl. KauecTBeHHBIE peakiun
Ha KapOoHaT- M TuapokapOoHaT-aHuoHbl. Kpemuuii. Pacnpoctpanenue B mpupozpe. Oxcun
kpemuusA(IV). Kpemuuenas kucnora. CUITUKATHI.

I'anorensl. OOmas XapakTepUCTHKA TallOTEHOB. XJIOp. XapaKTepUCTHKa Ha OCHOBE
nosnoxenuss B Ilepmoanueckoin cucreme. Pu3nyeckue, XUMUYECKHE CBOWcTBa. Peakmuum ¢
HEOPraHMYECKMMU U OpPraHWYecKMMH BellecTBaMu. lIprMeHeHue Xjopa M €ro COeIMHEHUI.
[Tonyuenue xyopa B mpoMblinuieHHOCTH. CoemuHeHus xjopa. KucnopoaHsle coequHEHHs
rasioreHoB. [Ipumenenue ranoreHoB. CoeIMHEHNS TAJIOTEHOB B IIPUPO/IE.

2.5. Meramnel. [Tonoxenne B Ilepumomnmyeckoit cucrteme. OCOOCHHOCTH CTPOCHHS HX
aToMOB. MeTajunueckas cBs3b. XapakTepHble (pru3nueckue U xuMudeckue cBoiicrsa. Kopposus
METAaJIJIOB.

[Ienounsie MeTaybl. OOMIas XapaKTepUCTUKA HA OCHOBE MOJIOKeHus B [leproanueckoit
cucreMe J[.1. MenneneeBa. Xumnueckue cBorctBa. CoeIMHEHUST HATPUS, KaIUs B IPUPOJIE, UX
npumMeHenue. Kanuitasie ynoopeHus.



OO6mrast xapakTepucTUKa 37eMeHTOB riaaBHOW moarpymmbl |l rpynmer Tlepuogundeckoit
cucrembl J[.MI. Menneneesa. Kambumii, €ro XapakTepUCTHKa Ha OCHOBE IIOJIOKCHUS B
Ilepuonnueckoin cucteMe. XMMUYECKHAE CBOMCTBA IIEIIOYHO3EMEIBHBIX METANIOB Ha MpUMEpe
kanplus. CoelMHEeHUs Kanblys B Ipupoe. KecTKoCcTb BOJbI U CLIOCOOBI €€ YCTpaHEHUS!.

2.6. Mertamnyprus. MeTtaimibl B cOBpeMeHHOM TexHHMKE. (OCHOBHBIC CIIOCOOBI
MPOMBILIUICHHOTO TOJy4eHus MeTauioB. JlomeHHoe mnpou3BoAcTBO uyryHa. (CrnocoObl
Mpou3BOJCTBA cTanu. [IpoGnemMa ManoOOTXOAHBIX MPOWU3BOACTB B METALIYPrUd U OXpaHe
OKpy’Karole cpenpl. Pa3BuTHe OTEUYECTBEHHON METAaUIypruu U €€ 3Hau€Hue A pa3BUTUSA
JPYrUX OTpaciiei MPOMBIIIIIEHHOCTH.

AmoMuHui. XapakTepUCTUKa AJIIOMHHMS Ha OCHOBE IoJjokeHus B llepumonnueckoit
cucTteme, ero (pusnveckre cBOMCTBa. XMMUYECKHE CBOMCTBA allOMUHUA. AM(OTEPHOCTh OKCHJIA
Y TUIPOKCHA altoMUHUSA. [IpMeHeHne altoMUHMSI U €r0 CIUIaBOB.

Kenezo. XapakTepucTuka keae3a Ha OCHOBE IOJIOKEHUS B IEPUOJUUECKOIN CUCTEME, €T0
¢du3nueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA JKeje3a. XapaKTepUCTUKA U XUMHUECKUE CBOMCTBA
OKCHJIOB, TUIpOKcUaoB, conert xeneza (II) u (III). IIpuponubie coemuuenus sxenesa. CruiaBbl
JKelle3a — Uyr'yH U craib. [I[puMeHeHue criiaBoB U COeIMHEHUH Kele3a.

2. Y4eOHO-TeMaTHYeCKH i MJIaH MOAYJIsl (B aKaIleMUYeCKUX Yacax)

KoauuecTBo yacoB Hcnoansyembie ®opMmbI
Homepa Tem NPaKTHYECKHX 06211‘:;?:;1;:“6 KOHTPOJISA
JUCHHUIIJINHBI 3AHATUHN CIHOCOGBI ’ ycnneBaeMoCcTu
U MeTO/bl 00yUYeHUsI
1
1.1 45 K, 3B T, K3
1.2 4,5 K, I13 T, K3
1.3 45 K, MI' T, K3
14 4,5 K, 3B T, K3
15 4,5 K, I13 T, K3
1.6 45 K, MI' T, K3
1.7 4,5 K, 3B, 113 T, K3
2
2.1 4,5 K, 3B T, K3
2.2 45 K, I13 T, K3
2.3 45 K, MI' T, K3
2.4 5 K, 3B T, K3
2.5 5 K, I13 T, K3
2.6 5 K, MI' T, K3
DK3aMeH
UTOTI'O 60

Cnucok cokpamenmii: zauamue-euzyaruzayus (3B), npoonemnoe zausmue (I13), memoo manvix
epynn (MT'), 3anamue-xongepenyus (K), memoo manvix epynn (MI'), T — mecmuposanue, KP —
KoHmpoavHas paboma, K3 — konmponvhoe 3adanue.



IV. ®oHx OLEHOYHBIX CpPeIcTB Il KOHTPOJsE YPOBHSI C(HOPMHPOBAHHOCTH
KOMIIeTeHIN I

1. OueHoyHble cpeacTBA JJIsl TEKYIIEro KOHTPOJIA

I[IpuMepsl 3a1aHUI B TECTOBOU (hopme

HHcmp)/KI/;I/W.' Vxaorcume ooun unu neckonvro 6APUARIMO6 NPABUIbHBLIX OMEENIOE.

1. KoBajieHTHasi OJISIPHAs CBSI3b XapaKTepHA /ISt
1) KI
2) CH4
3) CaO
4) NagS

2. K amdoTepHbIM OKCHIAM OTHOCSITCS BellecTBa, GopMyiabl KOTOPHIX 0003HAYEHBI
OykBamMm:
A) CO2; B) Fe;03; B) Zn0O; I') CaO; JI) Cl,07; E) Al,O3
1) AJE
2) BIE
3) BBl
4) BBE

3. K kjaccy KMCJI0T OTHOCSITCS BelllecTBa, (OpMYJibl KOTOPbIX 0003HAYEHBI OyKBaAMM:
A) CHgy; B) H2S; B) CH3COOH; I') NHs; 1) HNOs; E) KoHPO4
1) ABB
2) BB/]
3)BI'A
4) BAE

4, K OKHCIUTEILHO-BOCCTAHOBHTEILHBIM pPe€aknusIM OTHOCAT pPE€aKIUI0, YPABHCHUEC
KOTOpoOit
1) SO3 + H,0 — H2SO04
2) 2NaHCO3 — Na,CO3 + CO2 + H,0
3) 2Na>S03 +H202 — 2Na>SO4 + H20
4) CaCOs + SiO2 — CaSiOz + CO2

5. B3aumojeiicTBHe MarHusi U CePHON KHCJIOTHI OTHOCHTCSI K peakusiM
1) npucoeanHEeHUs
2) 3aMeleHHs
3) obmeHa
4) runpaTanuu

6. Jas cMelieHusi paBHOBECHSI B CTOPOHY MPOAYKTA peakuHd B cHcTeMe Heo0X0IHuMO
C2H2(r) + Ha(r) > C2Ha(r) + Q
1) yBeIMYHTH TEMIIEPATYPY
2) YMCHBIIIUTH JTaBICHUE
3) YMEHBIIUTH KOHIIEHTPAIMIO BOAOPO/Ia
4) yMEHBIIIUTh TEMIEPATYPY

7. CokpauieHnoe uonHoe ypasuenue Ba?* + CO3>~ — BaCOs oTBeuaer B3auMoAeiicTBHIO
1) BaClz u CaCOs



2) Ba(NOz3)2 u CO2
3) BaSO4 u K2COs3
4) Ba(NOz3)2 u NaxCO3

8. Bogopoa He BbIIe/IsAAETCS MPH B3aUMO/1€ii CTBUH
1) Zn + H2SO04 (pa3zb6.)
2) Al + NaOH (komir.)
3) Cu + HNO3 (koHir.)
4) Zn + NaOH (xomuir.)

9. IIpu B3auMo/IeiicTBUM MeIH C KOHIEHTPUPOBAHHON CEPHOM KUCJIO0TOI 00pa3yroTcs
1) CuSOq4, SOz, H.0
2) CuSOq4, H20
3) CuO, SO4, H20
4) Cu2S04, H20, SO4

10. AM¢poTepHOCTH THAPOKCH/IA IUHKA MOATBEPKIAETCH B3aHMOIEICTBHEM €ro
1) KCI, NaOH
2) HNOs, KBr
3) H2S04, NaOH
4) HCIO4, NH4sNO3

ITAJIOHBI OTBETOB
Bonpoc | OrBer | Bommpoc | OtBer
1 2 6 4
2 4 7 4
3 2 8 3
4 3 9 1
5 2 10 3

2. OI.IGHO‘IHBIG cpeacTBa Ajist pY6C)KHOFO KOHTPOJIS BKJIIFOYAKOT B cels KOHTPOJIbHBIC BOIIPOCHI
JUIA CO6CCGHOB3HI/I$I, TCCTOBLIC 3a/laHUA U PpaCUYCTHBIC 3a/la4n

HDI/IMGDI)I KOHTPOJIBHBIX BOIMPOCOB AJIA CO6CC€I[OB3HI/I$I:

1. KakoBbI npaBuIia 3aloIHEHHs] aTOMHBIX OpOUTasiel 2JIeKTpoOHaAMH?

2. Kak U3MEHSIOTCS CBOMCTBA JIIEMEHTOB B MIEPUOJIE C POCTOM MOPSIKOBOTO HOMEpa?

3. Kak u3MeHs0TCs CBOMCTBA 2JICMEHTOB B TPYIIIE C POCTOM MOPSIKOBOTO HOMepa?

4. loHHast 1 KOBaJICHTHBIE CBS3U. B 4eM OTINYMS HOHHOM CBSI3U OT KOBAJICHTHOM MOJISPHOI?
5. OT Kakux (aKkTOPOB 3aBUCUT CKOPOCTh XUMHUUECKON peaKinu?

Kpurepun onenkn npu codbeceoBaHNN:

Onenka «OTJIMYHO» BeicTaBnseTcss 3a IMOJHBIA M IPABWIBHBIM OTBET Ha BOIPOC.
JonycTrMoe 4nuciao He3HAYUTENbHBIX 3aMEeYaHtil U HeZJ0YETOB — He 0oJiee OJTHOTO.

Onenka «XOPOIIO» BeICTaBiIs€TCS 3a NPAaBUIIBHBIN, HO HEIOCTATOYHO MOJIHBIM OTBET Ha
BOIPOC, MPU HATMYUU JIBYX HE3HAYUTEIbHBIX 3aME€YaHUM (HET0UYETOB).

Ouenka «YAOBJETBOPUTEJIBHO» BricTaBisieTcs 3a HEMOJIHBINA, HETOUHBIA OTBET Ha
BOIPOC, IPHU HAIUYUH OJHOM rpy0oit ommOKy min 3-4 He3HAYUTENbHBIX 3aMeUYaHNu (HEJOUETOB).

Ouenka «<HEYJOBJIETBOPUTEJIBHO» BhicTaBnsieTcs:



1) 3a moyHOE OTCYTCTBHE OTBETA Ha BOIPOC;

2) TpU HATMYUM JIByX TPYObIX OIIMOOK MM OoJiee MATH HE3HAYMTENILHBIX 3aMeYaHHid
(Hemo4eToB);

3) 1pu OOHAPYKEHUU IIITAPTAIIOK.

IIpumepsl 3axa4 11 py0e:KHOTO KOHTPOJIS

3ANAYA. Ha 24 r metamumnueckoro maraus nojeiictsoBanu 100 r 30%-ro pacTBopa COsTHOM
kucinoThl. Haligure Maccy oOpa3oBaBiierocs XJIopuaa MarHusi.

JMano: m(Mg) =24r,
m(p-p HC1) =100,
®(HCI) = 30%.
Haiimu: m(MgClp) =?
Pewenue
PaccuntaeM oTHOCHTENbHBIE MOJIEKYJISIPHBIE MACChl HHTEPECYIOIIUX HAC BEIIECTB:
Mr(HCI) = 1A(H) + 1A(Cl) =1 + 35,5 = 36,5,
Mr(MgCl2) = 1A/(Mg) + 2Ar(Cl) = 24 + 2+35,5 = 95.

24r 30r (x1r) XT
Mg + 2HCl = MgCl;+H,

v 1Mmosib 2MoJIb 1moub
M 24 r/monas 36,5 r/mMoab 95 r/mMonb
m 24r 7,3r 95r

Jlns ynoberBa pacuera 3a x1 IPUMEM MaccCy COJSTHOM KHCIIOTHI M HalJIeM, KaKoe U3 BEILECTB,
BCTYMHUBILUX B PEAKIINIO, JaHO B U30BITKE, KAKOE — B HEJIOCTATKE.

241 Mg — x, r HCI
247 Mg —73r HCI

24124 = x1/73, x1=73 1.

N3 pacuera BUAHO, UTO COJISIHASI KMCIIOTA JJaHA B HEJOCTATKE, T. K. I10 YCJIIOBHIO 33/1a4y €€ JaHO
30 r, a s peakuuu TpeOyercs 73 r. CregoBarenbHO, pacyeT BeJIeM 0 COJITHON KUCIIOTE:

AWrHC —xr :'"«"Ig(_'l:
73 r HCl — 95 r MgCl,
30/73 =x/95, x =39 .

Omeem. m(MgCly) =39 .



IlepeyeHb NPaKTHYECKUX HABBIKOB (YMEHHI1), KOTOPbIe HEOOXO0AMMO OCBOUTH CJIYIIATEI0:

B mponecce u3yueHus] TUCHMIUIMHBI «XUMHS» Y CIyIIATeNeH MODKHBI OBITH COPMHPOBAHBI

CJIEIYIOIE HAaBBIKU:

® CaMOCTOSITeNIbHO paboTaTh C y4eOHOM U CIIPaBOYHON JIUTEPATYPOH;

e pelieHsI KOMOMHUPOBAHHBIX 33/1a4 B HEOPTaHUUECKON XUMUH;

e pelIeHHs 33/1a4 Ha CocTaBlieHHEe POPMYIIbI OPraHMYECKOTO COSTUHEHHS;

® COCTaBJICHUS YpPAaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM, HCIOIb3YyS METOJ
3JIEKTPOHHOr0 OajaHca;

® COCTaBJICHHSI MOJIEKYJISIPHBIX, HIOHHBIX ¥ COKPAILCHHBIX MOHHBIX PEaKIIMii HOHHOrO OOMEHa,;

® COCTaBJICHUS YPAaBHEHUN peaKUil THIPOJIN3a U AJIEKTPOJIN3a COJIEH.

V. YueGHo-MeToAnYecKoe U HH(OPMAIIMOHHOE 00ecnedeHNe TN CITUTLTHHbI
1. IlepeyeHb OCHOBHOI M JONOJHUTEIHLHOH Y4eOHOW JIUTEpPATypPhl, HEOOXOAMMOM /JIs1
OCBOEHMSI JUCIUILINHBI:
a) OcHOBHas1 JIUTEpaTypa:

Xumus 10 kiacc (yrnyonenunsiii yposenb) / B.B. Epémun, H.E. Ky3smenko, B.W. Tepenus,
A.A. [Ipoznos, B.B. JIyaun; mox pexn. B.B. Jlyauna. — M.: JIPO®A, 2021.

Xumus 11 kiacc (yrnyonenunsiii yposenb) / B.B. Epémun, H.E. Ky3smenko, B.U. Tepenus,
A.A. Ipo3nos, B.B. Jlynun; nog pexn. B.B. Jlynuna. — M.: JIPO®A, 2021.

EI'D. Xumus : TuUHOBblE 53K3aMEHallMOHHble BapuaHThl : 30 BapuaHTOB / TOA pE.
J.YO. NoGpotuna. — M.: U3n-Bo «Hammonansnoe obpazoanuer, 2022. — 368 c. — (EI'D. ®UTIA
— IIIKOJIC)

0) JlonotHuTeILHAS JIMTEPaTypA:

Pymsuruc I'.E., ®enpaman @.I". Xumusi-10 (6a3oBsiii yposens). — M.: TIpocBeienue, 2021.
Pynzutuc I'.E., ®enpaman @.I'. Xumus-11 (0a3oBblit ypoBens). — M.: IIpocsemienue, 2021.
Taopuensa O.C., OctpoymoB W.I'., CrnamkoB C.A, Xumus 10 (6a3oBblii ypoBeHb). — M.:
[Tpoceemienwne, 2021.

['abpuensn O.C., Octpoymo WN.I'., CnagkoB C.A, Xumus 11 (6a30Bblii ypoBeHb). — M.:
[Tpocsemienue, 2021.

[TyzakoB C.A., Mamnuna H.B., [Tonkos B.A. Xumus 10 knacc (yrinyOneHHbIH ypoBeHb). — M.:
[Tpocsemienue, 2021.

[TyzakoB C.A., Mamnuna H.B., [Tonkos B.A. Xumus 11 knacc (yrinyOneHHBIH ypoBeHb). — M.:
[Tpocsemienue, 2021.

2. IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecreyeHHs] ISl CAMOCTOSITEIbHOH PadoThI
00y4AKOIIUXCH 10 JUCHUILIHHE

CamocrosiTenibHast paboTa 00YJaArOIIUXCS MPEACTABISIET OTHY M3 BKHEHUIIUX (opM yaeOHOTo
nporecca. OHa noAipazymMeBaeT CriocOOHOCTh 00YYAIOIIMXCSI K CAMOCTOSITENTbHOMY ITOUCKY U YCBOSHHUIO
HE00X0IMMOM HH(OPMAITHH.

Pazpaboran KOMIUTEKT Tipe3eHTaInii Mo BceM TeMaM Kypca. Pecypchbl, pekoMeHIyeMbIe Jis
CaMOCTOSITENILHOM PaObOThI 00YYAIOIINXCS:
A) Xumus. Efusblil TOCYIapcTBEHHBIH JK3aMeH. ['OTOBHMCS K HMTOrOBO# arrectaimu: [ydeOHOe
nocobue] / A.A. Kaepuna, FO.H. Mengenes, I'.H. Monuanosa, H.B. Ceupuaenkora, M.I'. CHacTuHa,
C.B. CraxanoBa. — M.: U3a-Bo «MuaTemnext-Llentp», 2022. — 296 c.
B) https://fipi.ru/ege
B) https://stepenin.ru/tasks



https://fipi.ru/ege
https://stepenin.ru/tasks

[Tpunoxenue Ne 1
DoHABI OLICHOYHBIX CPEICTB

IJIsA HpOMe)ICYTO‘IHOﬁ aTTecTallMy 10 MTOraM OCBOCHMSI JUCIUILIMHBI « XHMMSD)

Yacts 1

Omeemom K 3a0anuam 1-26 agnsemca nociedosamenbHOCMy YUPp. 3anuuwiume omeem 6
BbJIAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyouie2o 3a0anus, Ha4uHasn ¢ nepeoil
knemouku. Ilocnedosamenvnocms yugp 3anucvigaiime 6e3 npodenog, 3anamovix U Opyux
00NOJIHUMEIbHBIX _CUMB0108. Kadicovlii cumeon nuwiume 6 o0moeabHOU Kilemouke 6
coomeemcmeuu ¢ npugedéHHviMu 6 d1anke oopasyamu. Lugppor 6 omeemax na 3adanusa 5, 10—
12,18, 19, 22-26 mocym nosmopamocs.

Jlis BeIOSTHEHUS 3a0aHUi 1-3 UCONb3yHTE CIEAYIOMUN Pl XUMUYECKHUX 3JIEMEHTOB.
OTtBetoM B 3aiaHusIX 1—3 ABJIsSIETCS MOCIIEA0BATENbHOCTD LU (P, 101 KOTOPHIMU YKa3aHbI
XUMUYECKHE JIEMEHTHI B JAHHOM PsAdY.

1) Cs 2)C 3)0 4) Cr 5N

1.  Ompenenute, aTOMBl KaKMX M3 YKa3aHHBIX B Psly 3JIEMEHTOB B OCHOBHOM COCTOSTHUM
HMMEIOT OJJMHAKOBOE YUCJIO HECIIAPEHHBIX 3JICKTPOHOB.

2. V3 yka3aHHBIX B Psly XUMHUYECKHX SJIEMEHTOB BBIOEPUTE TPH p-dyieMeHTa. Pacmonoxure
BBIOpAHHBIC AJIEMEHTHI B MOPSAAKE YMEHBIICHHUS X aTOMHOTO pajiyca.

3. U3 uucia yka3aHHBIX B psiAy DJEMEHTOB BBIOCPHTE JBa SJIEMEHTA, KOTOPHIE UMEIOT
OJIMHAKOBYIO PA3HOCTh MEXKY 3HAUYECHUSMH UX BBICIIEH M HU3LIEH CTETIEHEN OKUCIICHMUS.

4. W3 mnpemioXeHHOTro MepedHsl BBHIOEpUTE JBa BEIECTBA, KOTOPbIE HMEIOT HOHHYIO
KPUCTAIUIMYECKYIO PELIETKY.

1) a3ot 4) XJI0puI Kaaus
2) renuit 5) okcup 1e3ust
3) amMuak

5. YcraHOBHTE COOTBETCTBHE MEXAY (OpMyII0if BelecTBa U KJIacCoOM/TpyHIoi, K KOTOpOMY
(-oif) 9TO BelIECTBO MPHUHAUICKHUT: K KaKIOH MO3UIUK, 0003HAUYCHHOW OYKBOH, momdbepute
COOTBETCTBYIOLIYIO MO3UIIHI0, 0003HAUCHHYIO LI (POH.

®OPMVIJIA BEHIECTBA KIIACC/TPVIIITA
A) HPOs3 1) ocHOBaHuE

b) Na2COs 2) KucIoTa

B) Cu(OH)2 3) coub Kucas

4) conb cpenHss

6. V3 mpennoXeHHOro MepeyHs BEIIECTB BHIOEPUTE J1BA BEIIECTBA, C KAXKABIM U3 KOTOPBIX
B3alMOJIEUCTBYET cepa.
1) xsmopu HaTpus 3) xucioposa
2) comnsiHas KACIOTa 4) uuHK

7. W3 npemioxeHHOTO MepedHs BEIOEPUTE J1Ba BEIIECTBA, C KAXKIBIM U3 KOTOPBIX pearupyer
BOJIA.



1) NO, 2) CuO 3) N2O 4) CO 5)Naz0

8. B mpobupky c pactBopoMm mienoun X 100aBUIIM pacTBOp BeulectBa Y. B pesynbrate

Impou3sonjia peakurda, KOTOPYIO OIMMMCBIBACT CICAYIONICC COKPALICHHOC HOHHOC YPABHCHUC!

OH +H" — H0
W3 npeanoxxeHHOro nepedns Bpioepute BemecTBa X U Y, KOTOpble MOTYT BCTYIATh B ONMKUCAHHYIO

pEaKIuIo.

1)ammuak

2) yrojabHasi KUCIOTa

3) a3oTHas KUCIOTa

4) TuapoKcH T Oapust

5) rUIPOKCHT ATFOMUHHSI

9.  3apnana criegyromias cxema MpeBpalieHIi BelecTB:
FeO -X — Y— Fe (OH)3
Ornpenenure, Kakvue U3 YKa3aHHBIX BEIIECTB SBJISIIOTCS BemecTBaMu X U Y.

1) FeCls
2) FeCO3
3) FeCl;
4) FeS

5) FePO4

10. YcraHoBuTE COOTBETCTBHE MEKAY (HOPMYJIION BEIIECTBA M CTEIICHBIO OKUCIICHHS yTIIIepoaa
B HEM: K KaXJOW IMO3UIIMH, 0003HAYCHHOW OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMIO,
0003Ha4YeHHYIO LI POH.

CXEMA PEAKIINN OOPMVIJIA BEIIECTBA
A) S + HNO3xomr) — ... + NO2 + H20 1) SO;
b) H:S + Clo— ... + HCI 2) H2S04
B)S+02— ... 3) SO3
I') Cu + H2SO4(xomy) — CuSO4+ ... + H20 4)S

5) H2SO3

11. VYcraHoBUTE COOTBETCTBHE MEXIY (DOPMYIIOH BElIECTBA U peareHTaMu, ¢ KOTOPBIMU 3TO
BEIIECTBO MOXET B3aUMOJEHCTBOBATH: K KaXKIOW MO3UIMU, 0003HAYEHHOH OYKBOH, moadepure
COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYIO IIU(PPOH.

®OPMVIJIA BEHIECTBA PEATEHTBI

A) Zn 1) SiO2, K3POg4, B2

b) CuO 2) NaOH, SOg, Cu

B) Ca(OH): 3) H20, HCI, CuSO4

I') K2SO4 4) H2SOq4, H2, CO
5) BaCl,, (CH3COO):Ba,
H2SO4

12. VYcraHoBUTE COOTBETCTBME MeEXIy (opMynoil BemiecTBa H  KIACCOM/TPYIITON
OpPraHMYECKUX COCAMHEHHH, K KOTOpPOMY(-OH) OHO MPHHAIICKHUT: K KaKIOH MO3HIUH,
0003HaueHHOH OyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO LU POIi.



KJIACC/TPYIIIA BEIIIECTB HA3BAHMUE ITPEJICTABUTEJIA

A) 0IHOATOMHBIE CIIUPTHI 1) anunuH
b) aMHHOKHCIIOTHI 2) OyraHoi-2
B) amunbl 3) aslaHuH

4) rmunepuH

13. W3 mnpemioXeHHOro TMepedHs BbIOEpUTE JIBA COEAMHEHUS, B MOJEKyJaX KOTOPBIX
IIPUCYTCTBYET T-CBA3b.

1) aTanon

2) nukiIo0yTaH
3) sTaHanb

4) areToH

5) nponan

14. W3 mnpemsioKEHHOTO TEpeyHs BBIOEPUTE JBa BELIECTBA, C KOTOPBIMH pearupyer

UUKI00yTaH, B OTIUYKE OT OyTaHa.
1) H2S 2) O2 3) HBr 4) Cl, 5) H2

15. W3 mnpemiokeHHOrO TepedHsi BbIOEpUTE JiBa BEINECTBA, C KaXIbIM U3 KOTOPBIX
B3aMMOJICHCTBYET MypaBbUHAs KHCIIOTA.

1) xnopua HaTpus

2) ruapocynbdar HaTpHs

3) aMMHaYHBIi PacTBOp OKCHIa cepebpa

4) oxcup azora(ll)

5) aTaHon

16. M3 mpemiokeHHOTO TepeyHs BbIOEpPHUTE JBa BEIIECTBA, C KaXABIM W3 KOTOPBIX
B3aUMOJICVICTBYET AMMHOYKCYCHasl KUCJIOTA.

1) runpokcun Oapus 3) Tomyon 5) consHas KucioTa
2) oTaH 4) xnopuja HaTpus

17. 3agana cnenyroias cxeMa mpeBpaIieHnil BEIeCTB:
>tuH — X — Y — dTHIaleTar
Omnpenenure, Kakue U3 YKa3aHHBIX BEIIECTB SIBISIFOTCS BeIecTBaMU X U Y.

1) STHJICHTIHUKOIb 4) >THIIaT HATPHS
2) JSTaHallb 5) yKcycHast KUCJIoTa
3) oran

18. YcTaHOBHTE COOTBETCTBHE MEXKTY CXEMOH IpoIiecca U CTauei EeIMHOW PeaKIiuy, Ha KOTOPOM
MPOUCXOAUT OTOT TpoOIecc: K KaKIOM TMO3UIUU, O0003HaueHHOW OyKBOW moadepute
COOTBETCTBYIOIIYIO MO3UIIHI0, 0003HAUECHHYIO [IU(PPOI.

CXEMA INPOLIECCA CTAJIMS LIEITHOM PEAKIIH
A) CHz+ Cle — CHs+ + HCI 1) 3apoxxaeHue menu

b) *CH3+ « CH3 — CH3-CHs 2) pa3BuTHE LIENHU

B) Clo — 2Cl. 3) oOpbIB enH

T) «CCls+ Cle — CCly



19. VYcraHoBUTE COOTBETCTBHE MEXKAY CXEMOW pEaKIMU U BEIIECTBOM X, KOTOPOE SIBIISETCS
OIHUM W3 PEarcHTOB B HEH: K KaXJOH Mo3unuu, O0O3HAUYeHHOW OYKBOW, mOa0epuTe
COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAYEHHYIO ITU(PPOA.

CXEMA PEAKIIMN BEHIECTBO X
A) dbenon +X— (eHomAT Kanus 1) NaOH
b) ykcycnas kuciora + X— anerat meau(ll) 2) KOH
B) stanans+ X —yKkcycHas KUCIIOTa 3)Cu
') atanon + X— »TUnar HaTpus 4) KNOs
5) Na
6) Cu(OH):

20. V3 mpennoXeHHOTO IepeyHs ypaBHEHHWH peakUuii BhIOEpUTE JiBa ypaBHEHHS, KOTOPHIE
COOTBETCTBYIOT PEAKLIUN HEUTPAIU3ALIUN.

1)  2KOH + FeCl, = Fe(OH)s| + 2KClI
2) H3PO4+ 3NaOH = NazPOs + 3H.0
3) MgCl, +2NaOH = Mg(OH)2| +2NaCl
4) BaCl, + Na:SO4 = BaSO4|+ 2NaCl
5)  AI(OH)3 + 3HNO3 = AI(NO3)3 +3H,0

21. VI3 npeuioKeHHOTO TIePeYHsl BHEITHUX BO3JACHCTBUI BBHIOCPUTE J1Ba BO3JACHCTBUS, KOTOPHIE
MPUBOJIAT K YMEHBIIEHUIO CKOPOCTH PEAKIIUU XJI0pa C BOJOPOJIOM.

1) [MOHW)KEHUE TaBIICHUS

2) MOHMKCHUE TEMITEPATYPBI

3) yBenuuenue konteHrparmu Clp
4) yBeJIWYEHNE KOHIIeHTpauuu Hz
5) MCIOJIb30BaHNE KaTaIu3aTopa

22. YCTaHOBHUTE COOTBETCTBHE MEXAy (HOPMYIOil COMM M MPOAYKTAMHU 3JIEKTPOJIM3a BOIHOTO
pacTBOpa STOH COJIM, KOTOPBIC BBIACIWIIMCE HAa MHCPTHBLIX IJJICKTPOAAX: K Ka)K}IOﬁ II03UITUH,
0003HaueHHOH OyKBOH, MOA0EPUTE COOTBETCTBYIOIILYIO MMO3UIIUI0, 0003HAYEHHYIO LU(DPOH.

OOPMVIJIA COJIAN I[MPOAYKTBI DJIEKTPOJIM3A
A) Rb2SO4 1) MeTaH u Kauii

b) CH3COOK 2) CepHUCTHIN Ta3 U ME/Ib

B) BaBr2 3) KUCIOPO ¥ Melb

') CuSO4 4) BOJOPOJ M KHCITOPOJT

5) 6pom u BOAOPOJ
6) sTaH, YIIeKHUCIbIH T'a3 U BOJIOPOT
Wik
22. YCTaHOBHTE COOTBETCTBHE MEXKIY BEIIECTBOM W BO3MOXKHBIM CIIOCOOOM €ro IOIYYCHHS
MyTEM DJIEKTPOIIN3A: K KaXkKI0H MO3uIHH, 0003HaYeHHON OYKBOM, TOJOEPUTE COOTBETCTB YIOIIYIO
MO3UIINIO, 0003HAYEHHYIO T (POii.

BEIIECTBO [TOJIYYEHUME DJIEKTPOJIN30M

A) anmoMHHHHA 1) pactBopa Al,O3 B paciiiaBjieHHOM KPUOJIHUTE
b) Bogopon 2) BogHoro pactBopa AgF

B) xanmit 3) BonHoro pactBopa AlCI3

4) pacrutaBa KF



23. YCTaHOBHUTE COOTBETCTBUE MEXKTY HA3BAHHEM COJIM U CTIOCOOHOCTHIO 3TOM COJIU K TUIPOITU3Y:
K KaXIOW TMO3WIUH, OOO3HAYEHHOW OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO TO3HIIHUIO,
0003HauEHHYIO [T (PPOTA.

HA3BAHMUE COJIN CIIOCOBHOCTbD K I'MZIPOJIN3Y

A) anerat Kanus 1) ruaponu3y He moJiBepraeTcs

b) xnopun nmutus 2) TUAPOIU3YETCS IO KATHOHY

B) cynbdun anmroMuHus 3) runpoau3yercs 1o aHUOHY

I') auTpuT Kanbuus 4) rugposinzyercs N0 KaTUOHY U AaHUOHY
WIH

Jns BemiecTB, NpUBEAEHHBIX B MEPEUHE, OMPENEIUTE XapaKTep CpeAbl UX BOJHBIX PACTBOPOB,
UMEIONINX OJMHAKOBYIO KOHIIEHTPALMI0 (MOJIB/J). 3alMIIUTe HOMEpa BEMIECTB B TOPSIKE
BO3pacTaHus 3HaueHusi pH ux BOJHBIX pacTBOPOB.

1) Na2SO4

2) Fe(NO3)2

3) K2SO3

4) HCIOs3

24. YCTaHOBUTE COOTBETCTBUE MCKIY Q)aKTOpOM, HeﬁCTBYIOMHM Ha PAaBHOBCCHYIO CUCTEMY

CH3COOH ) + CH30H ) 2 CH3COOCH;3¢) + H20
Y CMEIICHUEM XUMHUYECKOTO PABHOBECHSI B 3TOM CHCTEME: K KOKIOH MO3UIUH, 0003HAYCHHOM
OyKBOH, MOJIOEPUTE COOTBETCTBYIOLIYIO MO3UIINIO, 0003HAYEHHYIO ITU(POI COCTOSTHUEM
XUMHYECKOTO PAaBHOBECHUS B CHCTEME: K KOKIOW MO3UIIMHU, 0003HAUCHHO!N OyKBOM, moadepute
COOTBETCTBYIOIIYIO MO3UIIHIO0, 0003HAUCHHYIO ITH(PPOTA.

OAKTOP CMELEHNE XUMUYECKOI'O PABHOBECH A
A) noGaBieHue MeTaHoa 1) cmemaercst B CTOPOHY NPSMOM peakliuu
b) nosbllieHne qaBneHus 2) cMeriaeTcs B CTOPOHY OOpaTHOM peakiuu
B) noBeienne KoHIeHTpauu 3¢pupa 3) HE IPOMCXOANUT CMEIECHUS PABHOBECHS

') yMeHbllIeHNE KOHLIEHTPALlUU METaHoJIa

25. YcTaHOBHTE COOTBETCTBHE MEXKIY JABYMS BEIIECTBAMHU U PEAKTHBOM, C IIOMOMIIBIO KOTOPOTO
MOXXHO Pa3JIMYUTh PACTBOPHI ITHX BEMIECTB: K KaXJOW MO3UIIMHM, OO0O3HAYEHHOM OYKBOH,
no10epUTe COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAYEHHYIO LU(POA.

BEIIECTBA PEAKTUB

A) xapOoHaT HATpUs U CyabdaT HATPUS 1) runpoxcun meau(I1)
b) xytopun amoMHUHUS U XJTOPUA Kalus 2) menp

B) cynbdat maruus u cyiabpaT IuTus 3) consiHas KUCIOTa
') nomua xanusi ¥ XJIOpUA HATPHS 4) xopHast Bojia

5) TUIPOKCHU]T KaTUs
WIN
25. YcraHOBHTE COOTBETCTBHE MEXAY HCIOJIB3yeMBIM B OBITY BEIIECTBOM M CIOCOOOM €ro
OPUMEHEHHS: K KaXJO0M MO3MIuHM, 00O03HAaueHHOW OyKBOH, MOAOEpPHTE COOTBETCTBYIOIIYIO
MO3UIINIO, 0003HAYEHHYIO T (POii.

BEIIECTBO [TPUMEHEHUE

A) runpokapOoHaT HaTpUs 1) ucnonp3yercst 1y1s1 KOHCEPBUPOBAHUS OBOLIEN
b) sranoBas kucnora 2) nora0TUTENb IPUMecel B pUIbTpax At BOJbI
B) axTuBHpOBaHHBIN Yroib 3) pa3phIXJIUTENh TECTA

I') aTanon 4) ne3uHUIMPYIOIIEe CPEICTBO B METUIIUHE

5) B aBTOMOOMIIbHBIX KHCIOTHBIX aKKYMYJISITOpax



WJIH
25. YcTaHOBUTE COOTBETCTBHE MEXK]y Ha3BaHHMEM MOHOMEpa M (OPMYJIOH COOTBETCTBYIOIIETO
eMy MOJMMepa: K KaXIOW MO3UIMH, 0003HAYEHHON OYKBOM, MOJOEPHUTE COOTBETCTBYIOILYIO
MO3UINI0, 0003HAYCHHYIO IIHU(PPOI.

HA3BAHWE MOHOMEPA ®OPMYVIJIA IIOJIMMEPA

A) sTen 1) (<CH—CH(CH3)-)n

B) mporen 2) (—CH2—-CH2-)n

B) quBuHMI 3) (-CH2>—-C(CH3)=CH-CH>-)n

4) (-CH2-CH=CH-CH>-)n
win
25. VcTaHOBHTE COOTBETCTBUE MEKY allapaToM XMMHYECKOIO IPOM3BOJCTBA M IIPOLIECCOM,
IPOTEKAIOIIUM B 3TOM aimapare: K KaXIOH MO3UIMH, O003HAYE€HHOW OYKBOM, Moa0epuTe
COOTBETCTBYIOILYIO MO3UIIHIO, 0003HAUEHHYIO [IH(PPOI.

AIIITAPAT [MTPOLIECC

A) KOHTaKTHBIN arrmapar 1) meperonka HedTH

b) pextudukannonHas KoJoOHHa 2) nornouienue okcuaa cepoi(VI)
B) mornorurensHas GanHs 3) OKHUCIICHHE CEPHUCTOTO Ta3a

4) 0YMCTKa CEpHUCTOTO Ta3a

Omeemom K 3a0anusam 26—28 aensemcsa uucno. 3anumiume 3mo 4uUcio, coo1100as yKa3aHHyo
cmenenv mounocmu, 6 bJIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouieco
3a0aHusA, HAYUHAA ¢ nepeoil Kiemoyuku. Kaxcowvlii cumeon numiume ¢ omoeavbHoll K1enoyKe 6
coomeemcmeuu ¢ npueeOéHHvIMu 6 oaanke oopazyamu. Eounuyvl uzmepenus gpuzuyeckux
6eIUYUH RUCAMD HE HYIHCHO.

26. Bpramcnute mMaccy HHTpaTa Kanmus (B rpamMmax), KOTOPYIO ClIeIyeT pacTBOpuTh B 150 T
pacTBopa ¢ MaccoBoit goJieit 3toi comu 10% mss mosydeHust pacTBOpa ¢ MaccoBou joneit 12%.
(3anummTe YMCI0 ¢ TOYHOCTHIO IO JECATHIX.)

27. B COOTBETCTBUU C TEPMOXUMHUECKUM YpaBHEHUEM

C(TB) + OZ(r) Ad COZ(F) + 394 KI[)K
i noinydenus 1970 kJx HeoOX0qMMO 3aTPaTUTh KUCIOPOL OOBEMOM ... 1 (H.Y.)
(3anmummMTe 4MCI0 ¢ TOYHOCTBIO JI0 LIETIBIX.)

28. U3 150 Kr mpUpOJHOTO U3BECTHSKA MPH B3aMMOICHCTBUH C a30THOM KHCIOTOMW OBLT MOJTydeH
HUTpAT Kaibiusi Maccoil 196,8 kr. Beruncnure maccoByro nomto (%) mpumeceil B ykazaHHOM
U3BECTHsIKE. (3alUIINTE YUCIO C TOYHOCTBIO JIO IEIBIX.)

Yactb 2

Jlna 3anucu omeemos na 3aoanusn 29-34 ucnonvszyiume bJIAHK OTBETOB N 2. 3anuwiume
cnauana Homep 3adanusa (30, 31 u m.o0.), a 3amem e2o nodpoonoe peutenue. Omeemul
3anucwleaiime 4émKo u pazoopyuso.

Jns BeInoHeHus 3a1anuil 29 u 30 ucnonb3yruTe CIeAYIOIINN TepeyeHb BEIIECTB:
MepMaHraHaT Kajus, TUApoKapOoOHAT HaTpusl, CylIbGUT HATpHs, cyabdar Oapus, THAPOKCU
KaJusi, IEPOKCU BOJOPOA.

ﬂOl’lyCWZMMO UCNOIb308AHUE B00bL 8 KAYeCcmee cpedbz npomexKaHusl peakyuu




29. U3 mnpeanokeHHOro NepeyHs BbIOEpUTE BEIIECTBA, MEXKAY KOTOPBIMHU OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHASI peaKlUsl IPOTEKAET C U3MEHEHHUEM LIBETA pacTBOpa. Beinenenue ocaaka uiun
ra3a B XOJIe 9TOW peakuuu He Habmromaercs. B oTBere 3anmuimuTe ypaBHEHHE TOJIBKO OJHOW U3
BO3MOXHBIX OKHCIUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIMA C Y4acTHEM BbIODAHHBIX BEILECTB.
CocTtaBbTe 3JEKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENh 1 BOCCTAHOBHUTEb.

30. U3 MIPpEATO0KEHHOI'O NEPECYHS BEIICCTB BI)I6CpI/IT€ KHCIIYIO COJIb K BEIIECTBO, KOTOPOEC BCTYIIACT
C DTOM KHCJIOH COJIBIO B PE€AKIIMIO HOHHOI'O oOMeHa. 3amuiinTe MOJICKYJIAPHOEC, IIOJTHOEC H
COKpaH_IéHHOC HOHHOC YpaBHCHHA PCAKIHUHA C YUaCTUEM BI:I6paHHBIX BCIICCTB.

31. Meramuyeckyro Menp oOpaboTanu npu HarpeBaHuu HoaoM. IlomydeHHBIM HDPOAYKT
pacTBOPWIIN B KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTE NpU HarpeBaHuu. OOpa3oBaBIINIiCs pacTBOP
o0paboTanyu THAPOKCUAOM Kaius. BblnaBmuii ocalok NpoKaawid. 3anMIIUTe ypaBHEHUS
YETBIPEX PEAKLHUN.

32. HanmmuTe ypaBHEHHS PEaKUUi, C MOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHUTH CIIEAYIOIINE

[IPEBPALCHMUS:

Al;03,400°C  KMnO4H,0  HBr(us6)
C,H;0H X4 X, X3 = atun - C,H,0

[Ipy HanmucaHUM ypaBHEHHUH pPEAKIMM HCHOJB3YHTE CTPYKTYpHbIE (OPMYJIbl OpraHMYECKHX
BELIECTB.

33. Cmech Kanblys U KapOoHaTa Kalblus, B KOTOPOH MaccoBasi J0JIsl aTOMOB KaJbIIHs COCTABISET
50%, pactBopuiu B 300 r CONSHOM KHCIOTHI, B3sTOU B M30bITKE. [Ip1 3TOM 00pa3oBaiics pacTBop
maccoi 330r. OmuH u3 BbIIeAMBIIMXCSA Ta3oB Obu1 mormoméH 200r 8%-Horo pacTtBOpa
TUAPOKCUA HaTpus. BerarcnuTe MaccoByro JOJII0 COJIM B 00pa30BaBLIEMCS TOCIIE MOTJIOMIEHUS
ra3a pactsope. B oTBeTe 3anuimTe ypaBHEHUS peakliiii, KOTOpPbIE yKa3aHbl B YCIOBUU 334, U
MIPUBEIUTE BCE HEOOXOAMMBIC BBIUMCICHUS (yKa3bIBalTe €IWHUIIBI U3MEPEHHUS U 0003HAYCHUS
HCKOMBIX (PM3NYECKUX BETUYMH).

34. Ilpu cxxurannm o0pasia HEKOTOPOTO OPTaHUYECKOTO COSTUHEHHS Maccoil 2,55 T moryueHo
3,36 1 (. y.) yriekucnoro raza u 3,15 r Boabl. M3BecTHO, 4TO TaHHOE COeIMHEHUE HE BCTYIAET B
peakuuoo 3TepuuKalui0 U HE B3aUMOJIEHCTBYET C METAIMYECKHMM HaTpueM. Ero moxHo
IIOJIyYUTh B OJIHY CTAJHIO U3 U30MpPONaHoa.

Ha ocHoBaHuM 1aHHBIX yCIIOBUS 3aJaHUS:

1) npousBenuTe HEOOXOAUMBIE BEIYUCIICHHUS;

2) ycTaHOBUTE MPOCTENUIITYIO MOJIEKYIISPHYIO (DOPMYITYy HCXOJHOTO OpraHMYECKOro BEIIECTBa;

3) cocraBbTe CTPYKTYpHYIO (DOpPMYIy HCXOJHOTO BELIECTBA, KOTOpas OJHO3HAYHO OTpa)kaeT
MOPSAZIOK CBSI3U ATOMOB B €TI0 MOJIEKYJIE;

4) HanMIINTE ypaBHEHUE PEAKIIMH [TOJIyYE€HUs JAaHHOTO COEIMHEHUS U3 N30IIPOIIaHOJIa.

Kpunrepun onenox:

3a mpaBWJIBHBIN OTBET Ha Kak10€ u3 3aaanuil 1-6, 11-15, 19-21, 2628 craButcs 1 6amn. 3ananue
CUMTAETCS BBHIMIOJIHEHHBIM BEPHO, €CIM DJK3aMEHYEeMbIH Jaj TpaBWIBHBIA OTBET B BHJE
MOCJIEI0BATENBHOCTH IIU(P MM YUCIIa C 3a/JaHHON CTENEHbIO TOUHOCTH.



3amanms 7-10, 16-18, 22-25 cuumTaroTcsl BBHIMOJHEHHBIMH BEPHO, €CJIM TMPaBUJIBHO YyKa3aHa
MOCIIEA0BATEIHHOCTE UG P. 3a MOTHBINA MPABWIBHBIN OTBET Ha Kaxaoe u3 3agannii 7—10, 16-18,
22-25 craButcs 2 Oamta; eciy JOMyIIeHa ogHa ommbka — 1 6aii; 3a HEeBEpHBIA OTBET (OoJiee
OJTHOM OIIMOKM) MU ero oTcyTcTBHE — () OaoB.

3adanusa yacmu 2 (c pa3zeépuymuim omeemom) NpelyCMaTpUBAIOT POBEPKY OT JABYX O MATH
9JIEMEHTOB OTBETa. 3a/laHHs C Pa3BEPHYTHIM OTBETOM MOTYT OBITH BBIIOJIHEHBI BHITYCKHUKAMH
pa3IMYHBIME CIIOCOOAMHU.

Hamnume xaxgoro TpeOyeMoro sieMeHTa OTBeTa OLeHuBaercs | Oamaom, mO3TOMY
MaKCHUMajbHasi OLEHKAa BEPHO BBIIOJHEHHOTO 33JaHus COCTaBisgeT OT 2 10 5 OamwioB B
3aBUCUMOCTH OT CTENIEHM CIOXHOCTHU 3aJaHUs: 3aJaHUS.

3aganusa 29-30 opHeHTUPOBaHbI HA NPOBEPKY YMEHUI COCTaBIIATh YPAaBHEHUS OKUCIIUTEIIBHO-
BOCCTAHOBUTENIbHBIX peakuuid. Ilpu BbIONHEHMM 3a7aHUs SK3aMEHYeMOMY HEOO0XOAMMO
OCYIIECTBUTH psiJi IOCIEAOBATENbHBIX JCHCTBUN: INPOAHATU3UPOBATH INPEIJIOKEHHYIO CXEMY
peakuuu, BbIOpaTh BEILECTBA, KOTOpble OyAyT MpOSABIATH CBOWCTBA OKUCIUTENS W
BOCCTAaHOBUTEJIS, OIPEACIUTh MPOIYKTbl peakiuuu (IO XapakTepy H3MEHEHMs CTereHel
OKHCJIEHHS 3JIEMEHTOB); COCTAaBUTh JIEKTPOHHBIN OalaHC peakUu U Ha €ro OCHOBE pPacCTaBUTh
KO3(PULIUEHTHI B ypaBHEHUH PEAKIIMH.

OTBeT NpaBUIIBHBINA U TOJIHBIN, €CIIU COJIEPIKUT CIIETYIOIINE DIEMEHTHI:

a) IPaBUIIBHO COCTABJICHHOE YPaBHEHUE PEAKIINH;

0) IpaBUIIBHO COCTABJICHHBIE YPAaBHEHHSI SJIEKTPOHHOTO OalaHca;

B) NPaBWJIBHO yKa3aHbl OKUCIUTENb U BOCCTAHOBUTEIIb.

3a KaxAbli AeMEHT pemienus — 1 6am.

B ycnoBuu 3amanus 31, mpoBepsitoiero 3HaHNE reHeTUYECKON B3aUMOCBSI3H Pa3JIMUHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB, MPEIOKEHO OMUCAHUE KOHKPETHOTO XUMUYECKOTO SKCIIEPUMEHTA,
XO0Jl KOTOPOTO IK3aMEHYEeMbIe JTOJKHBI OyIyT MPOWLIIOCTPHPOBATH MOCPEICTBOM ypaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKHX peakuuii. [1Ikana oriennBanus 3a1aHus paBHa 4 OannaM: Kaxa0e
BEPHO 3aIMlMCaHHOE YPAaBHEHHE PEaKIMu OlleHUBaeTCs B 1 Oast.

3amanus 32 TPOBEPSIIOT YCBOGHWE 3HAHWA O B3aWMOCBS3M OPraHMYECKUX BEUIECTB U
IPEIyCMAaTPUBAIOT HAJUMYME IIATH DJEMEHTOB OTBETa — IIATH YPAaBHEHMM PpEaKLMi,
COOTBETCTBYIOIINX CXeMe («IEMOYKe») MPEBPAIICHUN OpraHU4YecKuX BeliecTB. B npuBenéHHoM
CXEME YKa3bIBAIOTCS TAKXKE M YCIIOBHUS OCYILECTBIICHHMS JTHUX IMPEBPALLIEHUN, YTO OKa3bIBAET
BJIMSTHUE Ha COCTaB 00pa3yrouuxcs npoaykToB. [1pu 3anucu ypaBHeHUH peakiuii 3k3aMeHyeMble
JIOJDKHBI  MICTIOJIB30BaTh CTPYKTYpHbIE (DOPMYJIBI OpPraHMYECKHMX BELIECTB Pa3HOro BHUJAA
(pa3BEpHYTOM, COKpaIIEHHOW, CKEJIETHOM), KOTOPhIE OJHO3HAYHO OTPAXaIOT TMOPSIOK CBSI3U
aTOMOB M B3aMMHOE€ DAaCIIOJIOKEHHE 3aMecTHTeded W (YHKIHMOHAIBHBIX TPYNI B MOJEKYJe
OpraHNYeCcKOro BemecTBa. Hanuuue kaxx10ro mpoBepseMoro 3JIeMeHTa OTBETAa OLIECHUBAeTCs B 1
6ayu1. MakcuManbHOE KOJIMYECTBO OAJJIOB 32 BHINOJIHEHUE TaKUX 3aJaHuid — 5 OaioB.

3aganusa 33 — 3TO pacyeTHble 3a7a4u. VX BbIMoNHEHHE TpeOyeT 3HaHUS XMMHUYECKHUX CBOWCTB
BEIIECTB W  NPEANoiaraer  OCYIIECTBIECHWE  HEKOTOPOM  COBOKYIIHOCTH  JACHCTBUH,
oOecreynBamIUX IOJyuYeHHE TMPaBUIBHOTO OTBeTa. B uMcie Takux JAEHCTBHIM Ha3oBeM
CJIEMYIOININE: COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKIMi, HEOOXOAUMBIX Uil BBIMOJTHEHUS
CTEXHOMETPUYECKHUX PACUETOB; BHINOJIHEHUE PACUETOB, HEOOXOJUMBIX JJIsi HAXOXKACHUS OTBETOB
Ha MOCTAaBJICHHbIE B YCIIOBUHU 3aJlaud BOMPOCHI; (GOPMYJIMPOBAHUE JIOTMUECKH OOOCHOBAHHOTO
OTBETA Ha BCE IOCTABJICHHBIE B YCIIOBUH 3aJJaHHsI BOTIPOCHI (HaIIpUMeEp, ONPEAeIUTh (PU3UYECKYIO
BEJIMYMHY — Maccy, 00bEM, MaccoByro J0Jt0 BemecTsa). Cieayer uMeTh B BUAY, YTO HE BCe
Ha3BaHHbBIC JCUCTBUS 005M3aTENBHO JOJDKHBI MPUCYTCTBOBATh MPHU PELICHUHU 000 pacueTHOM



3aJa4d, a B OTACIBHBIX CIy4yasX HEKOTOPbIE M3 HHUX MOTYT HCIIOJIb30BaThCS HEONHOKPATHO.
MakcumaipHas OLIeHKa 32 BBIIOJIHEHHUE 3aaHuUsl COCTaBIseT 4 Oaa.

OTBeT NpaBUIBHBINA U TIOJIHBIN, COAEPKUT CIEAYIOIIUE DJIEMEHTBHI:

* IPAaBUJIBHO 3aIIMCaHbl YPaBHEHUS PEAKIUI, COOTBETCTBYIOIIMX YCIOBHIO 3aaHMs;

* IPaBUJIbHO ITPOU3BECHBI BEIUUCIEHHS, B KOTOPBIX UCIOJIB3YIOTCSI HEOOX0AUMBIE (PU3NUECKUE
BEJIMYMHBI, 3a/laHHbIE B YCIIOBUU 3aJJaHUS;

* MPOJEMOHCTPUPOBAHA JIOTMUECKH OOOCHOBAaHHAs B3aUMOCBA3b (PU3MUECKMX BEIMYUH, Ha
OCHOBaHUU KOTOPBIX MPOBOJSATCS pacyEThI;

* B COOTBETCTBUU C YCIOBHEM 3aJIaHUs OIIpe/ieieHa HcKoMas (pu3nuecKkas BelmunHa — 4 6asia.
[IpaBUIBHO 3amKCaHbl TPU 3JIEMEHTA OTBETa — 3 Oaa.

[TpaBuibHO 3amKcaHBbl Ba JI€MEHTa OTBeTa — 2 Oasuia.

[IpaBuIBHO 3amKCcaH OJUH AJIEMEHT OTBeTa — 1 Gas.

Bce anemenTs! oTBeTa 3anucaHbl HeBepHO — () GaioB.

3aganus 34 mnpeaycMaTpUBAIOT ONpEAETICHHE MOJEKYISIPHOW U CTPYKTYpHOH (OpMyIbl
OpraHMYECKOr0  BEUIeCTBa.  BBINONHEHHME  ATOro  3aJaHMsl  BKJIIOYAET  CICAYIOLIUE
[0CJIEI0BATENbHbIE ICHCTBUS: ONpe/ieeHne MOJIEKYIIPHOM (hopMyJIbl BElleCTBa HA OCHOBAHUU
BBIUUCIICHUH C WCIOJb30BaHUEM (H3MUECKUX BEIMYMH, 3aJaHHBIX B YCIOBHH 3aJ1a4H;
YCTAHOBJICHHE CTPYKTYpPBI BEILIECTBA 110 YKa3aHHBIM CBOMCTBAM HJIM CIIOCOOAM MOJyYEHHsI 3TOrO
BEIIECTBA; COCTABJICHUE YPAaBHEHUs pEeakllu, yKa3aHHOro B YCJIOBUHU 3ajiaHus. C ydyeToMm 3THX
JecTBUH 1IKaja OLICHUBAHU BBIIIOJIHEHUS 33/1aHUS COCTABIISIET MAaKCUMAJIbHO 3 Oaia.

OTBeT NpaBUIIBHBINA U TOJIHBINA, COAEPKUT CIAEAYIOLIUE JIEMEHTHI:

* IPaBUJIBHO IPOU3BEJCHBI BBIUUCIEHHS, HEOOXOIUMBIE Ul YCTAaHOBJICHUS MOJIEKYJIIPHON
(opMyJibl BELIECTBA U 3allCaHa MOJIEKYJIsIpHas (hopMyIia BELEeCTBa;

* 3amKcaHa CTPYKTypHas (opMysia OpraHMYeCKOro BELIECTBA, KOTOpasi OTPaXkaeT MOPSIOK CBSI3U
U B3alMHOE pacloJOXKEeHHe 3aMecTuTeNell U (YHKUUMOHAJIBHBIX TIpYyNIl B MOJIEKYJIE B
COOTBETCTBUH C YCIOBUEM 33/1aHUS;

* C HCIIOJIb30BAHMEM CTPYKTYpPHOH (OPMYJIbI OPTraHUYECKOTO BEIIECTBA 3alHCAHO YPABHEHHE
peakIMu, Ha KOTOPYIo 1aéTcsl yKa3aHUe B YCJIOBHMH 3afjaHus — 3 Oaia.

[TpaBuiibHO 3amucaHbl ABa 3JIEMEHTa OTBETa — 2 Oasia.

[TpaBuibHO 3amKcaH OMH AJIEMEHT oTBeTa — 1 Gas.

Bce aneMenThI oTBeTa 3anucanbl HeBepHO — () 6amioB.



