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Pabouyas nporpamma paspaboTaHa B COOTBETCTBUM C PekOMeHJauusMu no peanvsauum
nporpaMm cpeaHero obuero obpasoBaHus B Npefenax 0CBOEHM 06pa3oBaTe/lbHON NPorpaMmbl
cpefHero  npogeccroHasbHOro  06pa3oBaHus,  YTBEPXKAEHHONA [enapTameHTOM
rocyfapCTBEHHON MNOAUTUKN B Cdepe CpefHero npoeccMoHasIbHOro 06pa3oBaHUs U
npoeccnoHanbHoro obyyveHns ot 01.03.2023 Ne 05-592
Paboyass nporpaMma Y4eOHOW AUCUMNAUHBI «XUMUS» MpeAHa3HayeHa [Ana  M3y4yeHus
JInTepatypbl B YUpeXAEHWAX HavyalbHOTO W CpeaHero npodeccMoHanbHOIro 06pa3oBaHms,
peanu3yrolmMx 0bpas3oBaTeNlbHYH0 NporpaMMy CpefHero o6uwero o6pa3oBaHus, no
cneunanbHOCTAM ryMaHuTapHoro npotuns: 44.02.01 [lowkonsHoe o6pa3oBaHme

OpraHuzaumsi-paspabotunk: SreOY BO «OMCKuiA  rocyfapCTBEHHbIN  nefarornyeckuii
YHVBEPCUTET. YHUBEPCUTETCKNIA KOMINEMK

Pa3paboTumK:
OcuneHko O. — cT. MeToANCT YHNBEPCUTETCKOr0 Konnemoxa
Owmaposa [..- npenogasarte/ib YHUBEPCUTETCKOrO Ko/nemka
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1.MACMOPT MPOIrPAMMbIl YYEBEHOW ANCUNTTMHDI
«XNMUNA»

1.1. O6bnactb NPUMEHEHNSA NPOrPaMmbl

Paboyas nporpamma AUCUMUMNINHBI «XUMUSA»  peasu3yeTcs B COOTBETCTBUWN C
TpeboBaHMAMN PIOC K cofiep>kaHNIO 1 YPOBHIO MOAFOTOBKM MO CneunaibHOCTAM
rymMaHuTapHOro npouns.

1.2. MeCTO AMCUMM/IVHBLI B CTPYKTYpe OCHOBHOW NpofeccroHaibHO
obpasoBaTeilbHOW NPOrpaMmb:
YuebHad gucuMnIMHA «XUMUS»  SBNAETCS  ydebHbIM npeaMeToM  6a30BOM
nogrotoekn ®IrOC cpegHero 06LLero o6pasoBaHus.
YuebHas agucumnanHa «Xumus» GopmupyeTt 6a30Bble  3HaHUS, YMEHUS U
KOMMETEHUMWN, HEOOX0AMMble ANA AanbHENLLEro HenpepbIBHOro 06pa3oBaHus.

1.3. Uenu u 3agaun AMCUMNAINHBLI — TpeboBaHMS K pesy/ibTaTaM OCBOEHMS
ANCUMNNVHbI:

OcCBOeHME  cofepXaHusi  Yy4yeOHOW  AMCUMNIMHBL - «XUMUS»  0becneymsaet
AOCTUXKEHME CTY[leHTaMu Ceayowmx pesynbTaTos:

* JINYHOCTHbIX:

— YyBCTBO FOPAOCTUN N YBAXKEHUSA K UCTOPUM M JOCTUXKEHUAM OTEUECTBEHHOM
XUMUYECKON HayKW; XUMWUYECKM TpaMOTHOe MoBeAeHVe B NPOGecCroHabHOM
[EeATeNbHOCTM M B ObITY Npy  06paweHUn € XUMUYECKMMU  BELLIECTBaMW,
martepvianamm u

npoueccamu;

— rOTOBHOCTb K NPOAO/MKEHNIO 06pa30BaHNs 1 MOBbILLEHNSA KBaIM(UKaLMK B
N36paHHON NPOGECCUOHANNbHOW [AeATENbHOCTM U OObEKTUBHOE OCO3HAHWE PO/K
XUMMNYECKNX KOMMETEHLMIA B 3TOM;

— YMEHMEe MCMOoMb30BaTb AOCTVIKEHUS COBPEMEHHON XMMWYECKOM HayKu U
XUMMUYECKNX TEXHOMOIMIN ANA MNOBbIWEHWS COOCTBEHHOIO WHTENEKTYa/IbHOro
pasBUTKS

B BbIOpaHHOI NPodeccMoHaIbHON AeATeNbHOCTH;

o MeTanpeaMeTHbIX:

— MCMNONb30BaHME pPa3/NINYHbIX BWAOB MO3HaBATE/IbHON [AEATENIbHOCTU U
OCHOBHbIX

NHTENNEKTYa/lbHbIX —orepaunii - (NOCTaHOBKWM  3agayn, (HopMy/MpoBaHUs
rmnoTes, aHaaM3a W CUHTe3a, CpaBHEHUS,, 00006LLIeHNs, CcucTemaTU3auun,
BbISIBNEHNS

NMPUYNHHO-CNEACTBEHHBLIX CBSI3€i, MNOMCKa aHasoros, (HOpPMYIMPOBaHNS
BbIBOAO0B)

AN PeLleHns MOCTaB/IEHHOW 3afayn, NPUMEHEHMe OCHOBHbLIX METOAOB
MO3HaHWS



(HabnoaeHWs, HayYHOro 3KCMepUMeHTa) AN U3Y4YeHUs Pas/INYHbIX CTOPOH
XUMUYECKMX OOBLEKTOB M MPOLECCOB, C KOTOPbIMM BO3HWKAET He0OXOAMMOCTb
CTa/IKMBaTbCA B MPOQeCCMOHaNIbHON Ccepe;

— MCMNOMb30BaHWE Pas3/IMYHbIX WCTOYHWKOB [ANS MOMYYEHUS XUMUYECKOM
NH(OpMaL KN, YMEHVE OLEHUTb ee AOCTOBEPHOCTb ANS AOCTMXKEHUS XOPOLUMX

pe3y/bTaToB
B MPOMECCUOHABHOI Chepe;
. NpeaMETHbIX:

— chopmMMpPOBaHHOCTb NPeACTaBNEHUIA O MECTE XMUMUM B COBPEMEHHOW Hay4HOM
KapTVHe Mupa; MOHMMaHue pPoan XUMMM B  (HOPMMPOBAHWUM Kpyrosopa U
(hYHKLMOHA/IbHOM rPaMOTHOCTW Ye/OBEKa 18 PeLleHns NPaKTUYeCKuX 3ajad;

— B/lafieHNe OCHOBOMOMAralWmMMM  XUMUYECKUMU  MOHATUAMKU,  Teopusmu,
3aKOHaMu

1 3aKOHOMEPHOCTAMM; YBEPEHHOE M0/1b30BaHME XMMUYECKOW TEPMUHOOTNEN 1
CUMBO/IMKOW;

— B/ageHne OCHOBHbIMM MeTOdaMWi Hay4yHOro MO3HaHWs, MCMOMb3yeMbIMUA B
XUMUWN:

HabnMogeHnem,  ONMCaHWeEM,  W3MEPEHWEM,  IKCMEPUMEHTOM;  YMeHue
obpabatbIBath,

06BACHATL pPe3ybTaTbl NPOBEAEHHBIX OMNbITOB U eNaTb BbIBOAbI; FOTOBHOCTb U
CMOCOGHOCTb MPUMEHATbL METO/AbI NO3HAHUA NPY PELUEHNM NPAKTUYECKUX 33[av;

— C(hOPMUPOBAHHOCTb YMEHUS faBaTb KOJIMYECTBEHHbIE OLIEHKM 1 NPON3BOANTD
pacyeTbl M0 XMMUYECKUM (POPMYIaM N ypaBHEHUSM,;

— BflafileHne npasuiamm TeEXHNKN 6e30NacHOCTU MPY UCMO/b30BaHUN XMMUYECKMX
BELLeCTB;

— C(hOPMMPOBAHHOCTb COOCTBEHHON MO3ULUUM MO OTHOLUEHWUIO K XUMUYECKOW
MHhopMaLmK, NonyyYaeMon 13 pasHbIX UCTOYHWNKOB.

BbIMyCKHMK, 0CBOMBLUWIA 06pa30BaTe/lbHYO MPOrpamMmmy no Keanvukaumm
""BocnuTaTesnb AeTen A0LWLKOIbHOIo Bo3pacta', Ao/mkeH obnagats 06LWmmm
KOMMNeTeHUNsAMM

OK 01. BblbupaTtb cnocobbl peLleHns 3aga4 NpogecCnoHabHOM AeATeNIbHOCTY
NPUMEHNTENIbHO K Pa3/IMYHbIM KOHTEKCTaM,

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CpefCTBa NOUCKa, aHaIM3a U UHTepnpeTaLmm
NH(OopMaLnN 1 MHOPMaLMOHHbIE TEXHO/IOTMW A9 BbINOHEHNA 3a4au
npogeccrMoHanbHON AesTeIbHOCTH

OK 04. 3th(heKTNBHO B3aMMOAENCTBOBATb M paboTaTb B KOJIEKTMBE M KOMAHUE;
OK 07. CofiericTBOBaTb COXPaHEHUIO OKPY>KatoLLIEW Cpefibl, PECYPCOCOepexXeHnto,
MPUMEHSATb 3HAHUA 00 M3MEHEHUW KiMmarTa, MPUHLMIMbI 6epeXXIMBOro NpPon3Bo-
CTBa, 3P(eKTNBHO AeNCTBOBATb B Ype3BblHaHbIX CUTYaUUsX;



14. PeKomMeHAyemMoe KOJ/INYeCTBO 4YacOB Ha OCBOeHME Mporpammbl
AVCUMMNINHBL:

MaKcUMasibHas yyebHas Harpyska oby4arowerocs 74 4., B TOM YACHe:
06s3aTeNbHas ayanTopHas yyebHasa Harpyska obydatoulerocs - 70 yaca,
KOHCY/bTaLma- 2 4
NMPOMEXYTOYHas atTectaums (auddepeHUMpPOBaHHbIN 3a46T) 2 Yaca.

2. CTPYKTYPA VI COAEP>XAHUE YUYEBHOW ANCLINMNNHBI

Buabl y4ebHo paboThl O6bem
4acoB
MakcrmasibHasa yyebHas Harpyska 46 74
Obs3aTenbHasa ayaMTopHasa yyebHasa Harpyska (Bcero) 44 70
B TOM YuCne:
- NIeKumn 38 54
— NpaKTUYecKme 3aHATUS 6 16
KOHCYy/bTauunsa 2
NMpomexxyTouHas arttectaumsa B opme AnddepeHUMpPoBaHHOrO | 2
3a4éTa




2.2. TemaTun4yecKuii nNnaH v cogepxxaHune y4ebHom gucUmMnInHbl XUMns
O6bemM, akag. | Kogbl
4Y/BTOM KOMMeTeHUM
uncne B 7,
CopgepxaHuve y4yebHOro matepmana, NnpakTUYecKune 3aHATUSA, CaMOCTOSATe/IbHasA thopme ﬁ’;p“"”pOBaH
HanmeHoBaHMe pa3aenos 1 Tem paboTa 06yyaroLmxcs NPaKTU4ECKo KOTOPbIX
n
noaroToBKMH, _(I:_HOCO6CTBye
akaj ANEMEHT
nporpaMmmeil
Tema 1 Obuwas u
HeopraHnyeckas Xumns
Tema 1.1 OCHOBHbIE NOHATUA U OCHOBHble MOHATMSA XumuK. BewectBo. AToM. Monekyna. XWMWUYECKUIA 3NEMEHT. 4 OK 01
3aKOHbI XMun. Mepurognyecknini | Annotponus. pocTble U CMOXKHble BeulecTBa. KayeCTBEHHbIA U KOMMYECTBEHHBIN OK 02
3aKOH MeHpeneeBa COCTaB BewlecTB. XMMUYeCKMe 3HaknM W opmynbl. OTHOCUTE/bHbIE aTOMHas |
MOMIEKyNsApHas  maccbl. KonnyectBo  BewlectBa. OCHOBHblE  3aKOHbl  XUMMUM. OK 04
CrexmomeTpus. 3aKOH COXpaHeHWUs MacCbl BeLlecTB. 3aKOH MOCTOSAAHCTBA COCTaBa OK 07

BELLECTB MOJEKY/NAPHON CTPYKTYpbl. 3akoH ABOragpo u CrneacTsms U3 HEro.
Mepnoanyeckunii 3aKOH [O.N.MeHpeneesa. OTKpbITHE O..MeHpeneeBbiM
Meproanyeckoro 3akoHa. Mepuroamnyeckunii 3akoH B hoopmynuposke . . MeHaeneesa.
Mepnognyeckasd Tabnmua XMMUYECKUX 3/1EMEHTOB — rpagMyeckoe OTO6paxKeHme
NepuoaMYecKoro 3akoHa. CTpyKTypa Mepuofuyeckoin Tabnuubl: nepuogbl (Manble u
6onblumne), rpynnbl (rnagHas u noboyHas). CTpoeHve atoma U Mepruognyecknii 3aKoH
O.N.MeHgeneeBa. ATOM — CnoxHast vactuua. Fapo (MPOTOHbI UM HEMTPOHbI) W
3NIeKTPOHHasa 060n0uka. WM3otonbl. CTpoeHMe 3NeKTPOHHbIX 000/I04eK aTOMOB
3/IEMEHTOB Ma/lbIX NneprofoB. OCOOGEHHOCTY CTPOEHUS 3/IEKTPOHHbIX 060/104EK aTOMOB
3/1IEMEHTOB 60/IbLUNX NepuoaoB (NepexoiHbIX 3/1eMeHTOB). oHATME 06 opbuTansx. s-,
p- n d-opbutanv. ONEKTPOHHbIE KOH(Urypauum aTtoMOB XUMWYECKUX 3/1eMEHTOB.
CoBpemeHHasa opmynvMpoBka [lepnoanyeckoro 3akoHa. 3HaueHue [lepnogmyeckoro
3aKoHa 1 [MepnoanyecKon CUCTEMbl XMMUYEeCKMX anemeHToB [. V. MeHpgeneesa A1




pa3BnUTUA HayKn n NnOHNMaHKnA XNUMUYECKOM KapTUHbI MUpa.

Tema 1.2. CTpoeHMe BeLlecTBa

MoHHad xummuyeckas cBA3b. KaTuoOHbI, MX 06pa3oBaHMe K3 aTOMOB B pe3y/ibTare
npowecca OKUCNeHUs. AHUOHbI, X 06pa3oBaHMe M3 aTOMOB B pe3y/bTaTe npouecca
BOCCTaHOB/EHUA. IOHHAA CBA3b KakK CBA3b MeX[y KaTMOHamMW W aHWMOHaMK 3a CYeT
3N1EKTPOCTAaTMYECKOro NpUTSHXeHns. Knaccumkaums NOHOB: NO COCTaBy, 3HaKY 3apsafa,
Ha/IMYMKO  rMApaTHOM 060/104KN. VIOHHbIE KpuCTaniuueckue peleTkn. CBolCTBa
BELLECTB C MOHHbLIM TUMOM KPUCTa/INIMYECKOW pelleTKn. KoBaneHTHas XMMUYecKas
cBA3b. MexaHu3am 006pa3oBaHMSi  KOBa/eHTHON CBS3M  (OOMEHHbIA 1 [LOHOPHO-
aKLENTOPHbIA). INEKTPOOTPULIATENIbHOCTb. KOBaneHTHbIE MNOMSPHas M HENoNsipHas
cBsi3n. KpaTHOCTb KOBaNeHTHOWM CBA3WM. MONEKynsipHble U aTOMHbIE KPUCTaNINYeCcKue
peweTkn. CBOWCTBA BELWECTB C MOJMEKYNSPHbIMA U aTOMHbIMU  KPUCTaNIMYECKUMU
peweTkamn. MeTannndeckasa cBA3b. MeTaIMyeckas KpUCTa/lIMyecKkaa peLleTka W
MeTa/l/IMYecKasi XMMuYeckas cBA3b. Pu3nyeckme CBOINCTBA MeTaloB. ArperarHble
COCTOSIHMS BELLECTB 1 BOAOPOAHAs CBA3b. TBEPAOE, XMUAKOE N ra3006pa3HOe COCTOSHUS
BeLecTB. [lepexos BeLlecTBa U3 O4HOro arperatHoro CoCTosHMA B apyroe. BogopoaHas
CBA3b. YuCTble Bewectsa WU cmecu. [loHATME O CMecu BellecTB. [OMOreHHole U
reteporeHHble cmecu. CoctaB CMeceli: 06bemMHas M MaccoBas [A0/N KOMMOHEHTOB
cMecu, MaccoBast [onsi Mpumecein. [umcnepcHble cucTteMbl. MOHATME O AUCMEPCHON
cucteme. [OucnepcHas asa M AMCMEPCUOHHas cpefa. Knaccudukaums AMCHepcHbIX
cucTeM. INoHATME 0 KONNMOUAHBIX CUCTEMaX.

OK 01
OK 02
OK 04
OK 07

Tewma 1.3. Bopga. PacTBopbl.
ANeKTpoNUTMYeCKas amccounaums

HacbileHHble,  HEHaCbILEHHbIE,  MEepeCbieHHblE  PacTBOPbl.  3aBUCUMOCTb
pacTBOPUMOCTM Tra3oB, XXWAKOCTEA W TBepAbIX BELLECTB OT pPa3NyHbIX (DaKTOPOB.
MaccoBasi 0Nl pacTBOPEHHOrO BELUECTBA. JNEKTPONMUTMYECKas — AuccoLmauus.
OCHOBHble  MOMOXEHWUS  TEOPUM  3NEKTPONUTMYECKOW  auccoumaumn.  CTeneHb
3NEKTPONMTNYECKON Anccoumaumn. MexaHn3Mbl 3NeKTPONMTUYECKON AnccoLmalum ans
BELECTB C Pa3NMYHbIMKA  TWMaMU  XUMWUYECKON CBS3W. [MapaTMpOBaHHble W
HermapaTMpoBaHHble WOHbI. DNEKTPONMUTbI U HE3NEKTPONUTbl. CunbHble U Ccnabble
3NeKTPONMTbI. KNCNOTbI, 0CHOBAHUSA 1 COMM KaK 3MEKTPONNTBI.

OK 01
OK 02
OK 04
OK 07

Tema 1.4. Knaccmmkaums

Okcmapl 1 nx ceoiicTBa. Coneo6pasytoLme 1 HeconeobpasytoLme okenapl. OCHOBHbIE,

OK 01




HeopraHNYecKnx COeaNHEHNIA N NX
CBOWCTBa

am(oTePHbIE W KUC/IOTHbIE OKCUAbl. 3aBUCUMOCTb XapakTepa OKcufa OT CTeneHu
OKMCNEHNA 00pa3yloLLlero ero metasna. XvMUYecKne CBOMCTBa OKCMAOB. lMonyyeHume
OKCMAo0B. KncnoTbl U MX CBOMCTBA. KMCOTbI Kak 3M1EKTPOINTLI, UX Knaccugukaums no
pas/inyHbIM  Mpu3HakaM.  XMMUYEeCKMe CBOWCTBA  KWC/IOT B CBETe  Teopuu
3NEKTPONIUTNYECKON anccoumawmn. Oco6eHHOCTH B3aMMOAENCTBMS
KOHLEHTPMPOBaHHOW CEPHOA M a30THOW KMUCNOT ¢ MeTaiamu. OCHOBHblE CMOCOObI
noslyvyeHnst KUCnoTbl. OCHOBaHWA M MX CBOMCTBA. OCHOBaHUA KaK 3MEKTPOSIUTLI, KX
Knaccugurkaums no pasnnyHbIM Npu3Hakam. Xummnyeckue CBOMCTBA OCHOBAHWI B CBETE
TEOPUW  3NEKTPONIUTUYECKON AMccoumaummn. PasnodxeHWe HepacTBOPUMbIX B BOje
OCHOBaHWiA. OCHOBHble CNOCO6bI NOyYeHUs OCHOBaHWMA. Conn u nx cBolicTea. Conm
KakK 3nekTponuTbl. CoMn cpefHue, KUC/ble Y OCHOBHbIE. XMMUYeCKMe CBOCTBA COJeil B
CBETe TeopuW 3NEeKTPOIUTUYECKON Aauccoumaumn. Cnocobbl MOMyYeHWUs  COMeid.
"'maponus conei.

OK 02
OK 04
OK 07

Tema 1.5. Xumunyeckue peakumm

Knaccndmkayms  XMMWUYECKMX — peakuuii. Peakuuym  COEAMHEHWs,  Pa3noXeHus,
3amelLeHns, 0bMeHa. KatanuTuyeckne peakumm. Obpatumble N HeobpaTMble peakLui.
OMOreHHble W TETEpPOreHHbIE peakumn. IK30TEPMUYECKME W 3HAOTEPMUYECKME
peakumn. TennoBoi 3(eKT XMMUYECKMX peakuuii. TepMOXMMUYECKME YpPaBHEHWS.
MOHATME O CKOPOCTUM XMMMUYECKUX peakuuid. 3aBUCUMOCTb CKOPOCTM XUMMYECKUX
peakuMini 0T pasnuHbIX (JaKTOPOB: MPUPOAbI  pearvpyrolyx BeLecTB, UX
KOHLeHTpauun, TemnepaTypbl, MOBEPXHOCTM COMPUKOCHOBEHWS W  UCMO/b30BaHUSA
KaTa/m3aTopoB. XUMUYECKOe PaBHOBECME W CMOCOObI ero CMeLLeHnsi. OKUCINTENbHO-
BOCCTAHOBWTE/bHble peakumn. CTeneHb okucneHus. OKUCIUTENb M BOCCTaHOB/IEHME.
BoccTtaHoBMTENb M OKUCNEHWE. MeTOA 3NMEeKTPOHHOrO 6GanaHca Ans COCTaBNEHWS
YPaBHEHWIA  OKUCNNTENbHO-BOCCTAHOBUTE/bHBIX  peakuyuii. CKOpOCTb  XMMMWYECKMX
peakuuii.

OK 01
OK 02
OK 04
OK 07

Tema 1.6.MeTannsl U HeMeTaNNbI

MeTtannbl. OCOBEHHOCTM CTPOEHUS aTOMOB W KPUCTa/IoB. PU3NYECKME CBOMCTBA
mMeTannoB. Knaccugpukaums MeTa/ioB MO Pas/IMyHbIM - Npu3HakaMm. XUMUYecKue
CBOMCTBA  META/NIOB.  ONEKTPOXMMUYECKUIA  pAf  HanpsHKeHUWA  MeTasos.
Metannotepmusa. O6Lme Cnocobbl MosyyeHUs MeTaioB. MOHATME O MeTayprumn.
MupomeTannyprus, ruapoMeTanyprus U anekTpoMetannyprus. Cnniasbl YepHble U

OK 01
OK 02
OK 04




LBeTHble. HemeTannbl. OCO6EHHOCTU CTPOEHMSt aTOMOB. HemeTannibl — MpOCTble
BelllecTBa. 3aBMCUMOCTb CBOMCTB Fa/lOTEHOB OT WX MOMOXEHMS B NepuoaMyecKoii
cucteme. OKMCNTENbHbIE U BOCCTAHOBUTE/IbHbIE CBOCTBA HEMETA/INIOB B 3aBUCMMOCTH
OT WX MONOXEHUS B PAAY 3NEKTPOOTPULLATENIbHOCTY.

OK 07

MpakTuyeckas paboTa 1 -2-3 «PelleHre 3KCNePUMEHTabHbIX 3aaqu»

OK 01
OK 02
OK 04
OK 07

Pasgen 2 OpraHu4yeckas Xmumus

2.1. OCHOBHbIe NOHATUSA
OpraHMYecKon XUMmnn 1 Teopus
CTPOEHMA OpraHN4ecKmnx
COEANHEHWN

MpeameT opraHMYeckord Xumun. [pUpogHble, WMCKYCCTBEHHbIE W CUHTETUYECKME
opraHuyeckue BewlectBa. CpaBHeHME OpraHWYecKMX BeLLeCTB C HeopraHWYecKUMMU.
BaneHTHOCTL. XMMMYeCcKoe CTPOEHME KakK NopsaLoK CoeIMHEHUA aTOMOB B MO/EKY/ibl N0
Ba/IEHTHOCTW. Teopusi CTPOEHWA  OpraHM4Yeckux coegumHeHwu  A.M.byTneposa.
OCHOBHble TMOMOXEHNS TEOpUU XUMWUYECKOTro CTPOeHus. l3omepusa ©  U30MeEpbI.
Xunmunyeckume ¢Gopmysbl U1 MOAENM MOSIEKYNT B OpraHMyeckon xmmmnn. Knaccugukayms
OpraHunyeckunx BelecTB. Knaccugukaums BewwecTs Mo CTPOEHWIO YI/IEPOLHOr0 CKefeTa
N HAMYMI0 (DYHKLMOHAIbHBIX rpynmn. FoMonoru n romonorus. Hayana HOMeHKIaTypbl
IUPAC. Knaccumkaumsi peakumii B OpraHMY4ecKon xvMun. Peakumm npucoeamHeHns
(rnapupoBaHuns, rasloreHNpPoBaHNs, TUAPOrasioreHNPoBaHnsA, rugparaumun). Peakuuu
OTLLEeNIEHNA (OernapupoBaHuns, LernaporasioreHnpoBaHns, aerngparaumm). Peakuum
3ameLleHns. Peakunn nsomepunsalmn.

OK 01
OK 02
OK 04
OK 07

2.2. YTNeBoaopoabl U nx
NPUPOAHbLIE UCTOUHWNKM

AKaHbl. ANKaHbl: TOMOJIOTMYECKUIA paf, W30MepUs W HOMEHK/aTypa aJIkaHoB.
XVMUYeckme CBOMCTBA a/lKaHOB (MeTaHa, 3TaHa): ropeHue, 3aMelleHune, pas/ioXeHue,
perngpviposaHve. NpuMeHeHVe ankaHOB Ha OCHOBE CBOMCTB. AJIKEHbl. JTW/EH, €ro
nonydyeHve  (dervgpupoeaHMeM — 3TaHa,  AenonnmMepusauuennt  MOANITUIIEHA).
FOMONOrMYecknin  psig, W30Mepusi, HOMEHK/aTypa aJikeHOB. XUMWUYeCKue CBOMCTBA
3TW/EHA: TOpeHWe, KayeCTBEHHble peakuuy (obecuBeyrBaHMe OPOMHOM BOAbl U

OK 01
OK 02
OK 04
OK 07
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pacTBopa nepmaHraHarta Kaaus), rugparauus, nonvumepusauus. MNMpuMeHeHWe aTuneHa
Ha OCHOBE CBOMCTB. [MeHbl U KayyyKu. IMOHATUE O AMeHax Kak yrneBofoposax ¢ ABYMs
[BONHbIMU CBA3AMU. COMNPsHKEHHbIE AMeHbl. XMMUYecKne CBOWMCTBa byTagmeHa-1,3 u
n3onpeHa: obecugeymBaHve OPOMHOM BOAbl W MNOMMMEpPU3aUUA B Kay4dyKw.
HaTypanbHbId 1 CUHTETUYECKME KayuyKu. Pe3nHa. ANKuHbl. AueTuneH. XuMmnyeckue
CBOMCTBa aueTwuieHa: ropeHue, obecugeymBaHve OPOMHOW BOAbl, MPUCOEAVHEHWIA
xnoposogopoga W rugpatauns. [MpvMeHeHMe aueTwieHa Ha OCHOBE CBOWCTB.
MexknaccoBas M3oMmepusi C akagveHamu. ApeHbl. beH30/1. Xumuyeckue CBOIMCTBa
6eH30na: ropeHne, peakumn 3ameLleHuns (ra1oreHMpoBaHne, HUTpoBaHue). MNMprMeHeHne
GeH30/1a Ha OCHOBe CBOMCTB. MpPUPOAHbIE UCTOUYHUKN YT1eBOAOPOA0B. MPUPOAHLINA ras:
cocTaB, NpuMMeHeHWe B KadvecTee Toramea. Hedptb. CoctaB M nepepaboTka HeqTu.
[MeperoHka HedhT. HedpTenpoayKTbl.

2.3. Knucnopoacoepxatme
opraHmyecKkue coegnHeHns

CrnupTbl. [onyyeHne 3TaHoNMa GPOXKEHWEM T/IOKO3bl W rUApaTalmein aTuneHa.
MapoKcunbHas rpynna Kak (QyHKUMOHanbHast. MoHATUE O npeaebHbIX OAHOATOMHbIX
cnupTax. XMMUYecKne CBOMCTBA 3TaHONa: B3aMMOJEWCTBME C HATpMeM, 06pasoBaHue
MPOCTbIX W CNOXHbIX 3(MPOB, OKWUCNEHNE B anbierni. MpuMeHeHne 3TaHoMa Ha OCHOBE
CBOIACTB. ANKOro/sIM3M, ero nocneAcTBms s opraHM3ma YenoBeka v npeaynpeXxmaeHue.
[MMUEPUH Kak NpeAcTaBuTeNlb MHOFOATOMHbIX CMMPTOB. KauecTBeHHas peakuus Ha
MHOFOaTOMHbIe CNMPTbI. MprMeHeHVe ranLeprHa. deHon. PUNYECKUe U XUMUYECKUE
cBoiicTBa (heHona. B3anMHOe BNSHME aTOMOB B MOJEKY/ie (eHOMA: B3aMMOAENCTBME C
TMAPOKCUAOM HaTpWsi U a30THOM KMUCNOTOI. MpuMeHeHWe (heHoNa Ha OCHOBE CBOWCTB.
Anbperngpl. MoHaTe 06 anbaernpax. AnbAerngHas rpynna Kak (yHKUMOHabHas.
dopmanbierng W ero CBOICTBA: OKUCNEHME B  COOTBETCTBYHOLLYH — KUCNOTY,
BOCCTAHOB/IEHE B COOTBETCTBYOLUMIA CMMPT. [MonyyeHue anbAerngoB OKWUCIEHWEM
COOTBETCTBYIOLMX CMMPTOB. MpuMeHeHMe (opMasnbaernga Ha OCHOBE €ro CBOIACTB.
Kap6oHoBble K1CMOTbI. MOHATUE 0 KapBOHOBBIX KucnoTax. KapboKcunbHas rpynna Kak
(hyHKUMOHanbHas. [TomMonornyeckuii psg npefenbHbIX OAHOOCHOBHBIX KapBOHOBbIX
KucnoT. [lonyyeHne KapGOHOBbLIX KMCMOT OKWCNEHWEM anbfernaoB. XUMUYecKue
CBOIACTBA YKCYCHOI KNCNOTbI: 06LLMe CBOMCTBA C MUHEPaNIbHBIMU KUCNOTaMK 1 peakLms
aTepumKaummn. MprUMeHeHNe YKCYCHOW KUCOTbI Ha OCHOBE CBOWCTB. BbICLLME XUPHbIe
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KMUCNOTbI Ha Npumepe NaJibMUTUHOBOM U CTeapuHOBON. CNOXHbIE 3MPbl U XKPbI.
MonyyeHne CNOXHbLIX 3UPOB peakume aTepumkaumm. CnoxHble agupbl B Npupose,
NX 3HaYeHue. NpuMeHeHNe CNOXHbIX 3PUPOB HA OCHOBE CBOMCTB. XXMpPbl Kak C/OXHbIe
aupbl.  Knaccumkaums KMpoB. XUMUYECKME CBOMCTBA XXMPOB: TUAPOAN3 U
rMAPVPOBaHME XXMAKUX XKMPOB. [pMMeEHEHWe >KMPOB Ha OCHOBE CBOWCTB. Mblna.
Yrnesofbl. Yrneeofbl, WX Knaccudukauyms: moHocaxapuibl (rnokos3a, (pykrosa),
Amcaxapugbl (caxaposa) W nonucaxapugbl (Kpaxman u uenntonosa). nwokosa —
BELLECTBO C [BOMCTBEHHOM (DYHKUMEN — anbaernpocnupT. XUMUYECKne CBOMCTBA
I/IIOKO3bl: OKUCNEHWE B T/IFOKOHOBYHO KUC/IOTY, BOCCTaHOB/IEHVE B COPOUT, CNUPTOBOE
OpoxkeHue. puMeHeHNe rNOKO3bl Ha OCHOBE CBOWCTB. 3HaYeHWe Yr1eBOJ0B B XXMBOM
MPUPOAE M XXU3HW Yenoseka. NoHATVE 0 peakumax MNONMKOHAEHCALUN WU TMAPOM3a Ha
npvMepe B3anMOMNpPeBPALLEHWIA: TNI0K03a « Monncaxapus,.

2.4. A3oTcofepxaluune
OpraHn4ecKme CoeauHeHus.
Monumepsl

AMUHBI. TloHATME 06 ammHax. Anudatuyeckume ammHbl, WX  Kiaccupukaums u
HOMeHKnaTypa. AHWIVH KakK OpraHuM4yeckoe ocHoBaHue. [lonyyeHne aHWAUHA U3
HUTPoGeH30Ma. [pMMeHeHMe aHWIMHA Ha OCHOBE CBOWCTB. 14 AMWHOKUCNOTHI.
AMUWHOKNCNOTBI Kak am(oTepHble ANPYHKLUUOHA/IbHbIE OPraHNYeckue COeLVHEeHUs.
XMMnYecKme CBOMCTBA aMUHOKUCOT: B3aMOZENCTBIE C Le/loyaMm, KcnoTammn u apyr
c pgpyrom (peakuus nonMKOHAeHcauumu). [lenTugHas CBA3b W MOAMNENTUAbI.
[MpUMeHEHNe aMWUHOKUCNOT Ha OCHOBE CBOWCTB. benku. [lepBuyHas, BTOpPMUHAS,
TPeTUYHas CTPYKTYpbl 6e/ikoB. XMMMYECKMe CBOWCTBa Oe/IKOB: ropeHune, feHaTypaums,
rMAPONN3, LBETHbIE peakuun. bronornyeckne yHKUMM 6enkoB. Tonvmepsl. Benku v
nonncaxapuibl kak oGuononumepsl. nactmaccsl. MonyyeHve MOAMMEPOB peakLuyein
nonnumepusaumMm 1 MNONMKOHAEHcaUUW. TepmonnacTuyHble U TepMOPEaKTUBHbIE
nnactmaccel. lNpeactasuteny nnactmacc. BonokHa, vx Knaccugukaums. onyyeHue
BOJIOKOH. OTAe/NbHble NPeACTaBUTENN XUMNYECKNX BOJIOKOH.

OK 01
OK 02
OK 04
OK 07

MpakTunyeckas paboTta 4-5-6 «PelleHNe 3KCNEPUMEHTa/IbHbIX 3aay Ha pacro3HaBaHue
OpraHnyecKnx BeLLecTs»
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OK 07

2.5. XUMUA U XUN3Hb XUMUA N opraHnsm 4yesioBeKa. XMMUYECKME 3/1EMEHTbLI B OpraHM3Me 4YesioBeKa. 2 OK 01
OpraHuyeckre u HeopraHuyeckue BellecTBa. OCHOBHbIE >XM3HEHHO He0obXOoAMMbIe OK 02
COeUHEHNS: BeNikun, YrneBoLbl, XWpPbl, BUTaMUHbI. YTN1eBOAbl — [/1aBHbIA UCTOYHMK
3Hepruu opraHunsma. Ponb >KMPOB B opraHu3me. XonecTepuH 1 ero posib B 340P0BbLE OK 04
yesioBeka. MwuHepasibHble BeLECTBA B MPOAYKTax nNUTaHUA, nuLieBble [00aBKK.

CbanaHcnpoBaHHOe NuTaHue. OK 07
Xumuns B 6bITy. Boga. KauectBo Bogbl. Motowme v unctawme cpefcrsa. MNpasuna
6e30nacHoi paboTbl CO CpeAcTBaMU ObITOBO XMMUWN. POMb XMMUYECKMX 3/1EMEHTOB B
YKW3HW pacTeHniA. Y obpeHns. XUMUYecKre CpeacTBa 3auTbl pacTeHWi.
MpakTnyeckas paboTta 3 CeMuHap «XMMUYECKOE 3arps3HEHNe OKPYXKatoLLEel cpefbl» 4
NTOroBblin KOHTPO/b: 3a4eT AnddepeHUMPOBaHHbIN 2
NToro: Makc- 74 y
704 ayn:
94 y-
neKuumn
16 4- INP.
2 U-
KOHCY/bT.
2 4Y.3a4eT
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3. YC/N10BNA PEATSALUNU IMNMPOTIPAMMDbI ANCLNTTTIMHDI
«XNMUA»

3.1. TpeboBaHMA K  MWHUMa/IbHOMY  MaTepuasibHO-TEXHUYECKOMY
obecneyeHuto

[ns peanusauumn nporpammbl ANCUMMNIUHBLI TPEOYETCA B HA/IMUUKN YUEOHbIN
KaOMHET XMMum

O6opyaoBaHMe y4ebHOro KabmHeTa:

- Paboyee mMecTo npenojgasartens;

- 30 y4ebHbIX MECT A1 00yuyatoLLMXCS;

- [locka mapkepHaa — 1 en.;

- [poekTop cTaynoHapHbIi — 1 ef.;

- DKpaH cTauuoHapHbIi — 1 ef.;

- Komnbtotep — 1 eg.;

- nakatbl, CXeMbl, y4ebHO-MH(OPMaLMOHHbIE MaTepuaibl;

- du3nyeckre Npubopbl N 4EMOHCTPALMOHHBIE MaTepPUasbI.
NnueHsnoHHoenporpammHoeobecneyeHne: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, Kaspersky Endpoint Security 10,
KoHcynbTaHTI/110C.

3.2. HdopmaLMoHHOe 06ecneyeHme 00y4HeHNS

[MepeyeHb peKOMeHAyeMbIX  Y4ebHbIX  W3gaHwuii, VIHTepHEeT-pecypcos,

AOMNOSTHATETbHOW NUTepaTypbl

OCHOBHbIE UCTOYHUKN:
1. BpbiTKOBa, A. [l. O6LWas 1 HeopraHn4yeckas Xumus : npaktukym gna Cro /
A. [. BpbiTkoBa. — Capartos : NpodobpasosaHue, 2020. — 124 ¢c. — ISBN 978-5-
4488-0687-2. — TeKCT : aNeKTPOHHbIN // LindpoBoin 06pasoBaTenbHblin pecypc IPR
SMART : [canT]. — URL: https://www.iprbookshop.ru/92126.html (gata obpatte-
HUA: 27.10.2023). — Pexxum gocTyna: Ans aBTopu3np. rnosb3oBaTenei
2. Nyneiko T.I". Xumus : yuebHuk gna Cro / Jlyneiiko T.IM., Aa6n0 O.B.,
PeweTHnKoBa E.A.. — CapatoB, Mockga : [NpodobpasosaHue, Al Mn Ap Meaua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekKcT :
anekTpoHHbIN // IPR SMART : [cainT]. — URL.:
https://www.iprbookshop.ru/94217.html— Pexxum goctyna: 4ns aBTopusmp.
nonb3osaresnieit. - DOI: https://doi.org/10.23682/94217
3. [MeHuHa, B. V. OpraHnyeckas xmmus : y4yebHoe nocobue gng CMo / B. .
MeHunHa, O. KO. AthaHackeBa, O. B. JlaBpeHTbeBa. — CapaTos : [poobpa3oBaHue,
2021. — 136 c. — ISBN 978-5-4488-1241-5. — TeKCT : 3/IEKTPOHHbIN //
LinthpoBoitr obpazoBatesnbHbIin pecypc IPR SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/106839.html (nata obpatyeHus: 27.10.2023). —
Pexxum focTyna: ans asTopusup. nosnb3osarenei. - DOI:
https://doi.org/10.23682/106839
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4.KOHTPOJIb U OLIEHKA PE3Y/IbTATOB OCBOEHUS
ANCUMMNVHDBI

KOHTpo/lb 1 OueHKa pe3ynbTaTOB OCBOEHUS AUCLMMAMHBI  OCYLLECTBNAETCS
npenojaeatesieM B MNPOLECCe MPOBEAEHNs YCTHbIX OMPOCOB, MNPaKTUYECKMX
3aHATUIA, BbINOMHEHUA OOYYaOLMMWUCA MHAMBMAYaANbHbIX 3afaHuii, a Takke B

X0/ie 3a4eTa.

Koabl PopMbIl N METOAbI
Pe3ynbTaTbl 00yyeHuUs
hopMUpPYyeMBbIX KOHTPONA 1 OLEHKMN
(oCcBOEHHbIe YMeHUA,
06X pe3ynbLTaToB
YCBOEHHbIe 3HaHWA) o
KOMMNETEHLU MW 06y4yeHUs
PerynatueHble  yHuBepcasibHble | OK 01 Bbi6rpaTb cnocobb!
yuyebHble [encTBuA peLleHmns 3a4ay
(uenenonaraHve, naHWpPOBaHWe, NpogeccroHanbHoW
PYKOBOACTBO, KOHTPO/Ib, LeaTeNnbHOCTH,
KOppeKLms, MOCTPOEHMe NMPUMEHUTESIHO K
VHAVBULYASTbHOW Pa3NNYHbIM KOHTEKCTaM
06pa3oBaTe/ibHON TPaeKTOpUM)
KOMMYHWMKaTVBHbIE OK 02 OcyLLecTBNATL NOUCK,
YHMBepCa/ibHble y4yebHble aHann3 n
penctems  (KONNeKTUBHas U NHTEpnpeTauunio
NHAVBUAYaNbHAA  [eATeNIbHOCTb NH(opmaLmn,
ans peLLeHuns Y4YeOHbIX, HeobXxoanMon ons
Mo3HaBaTe/bHbIX, BbINO/IHEHUA 3a4au
nccnefoBaTe/IbCKUX, MNPOEKTHbIX, npogeccroHabHOIA
npodgeccnoHabHbIX 3a4ay) [eATeNbHOCTH
Mo3HaBaTenbHble yHMBepcaibHble | OK 3
o lMnaHnpoBaTh U
y4yebHble [ecTBuS
o peasiv3oBbIBaTh
(hopmmpoBaHue CO6CTBEHHOM
o CO6CTBEHHOE
06pazoBaresibHOM cTparermu,
NMPOeCCUOHA/IbHOE Y
Co3HaTeflbHoe (hopmupoBaHue
JMYHOCTHOE pas3BuUTHe
06pa3oBaTe/ibHOro 3anpoca)
OK4 PaboTatb B KONEKTMBE
N KoMaHze, sPPeKTUBHO
B3aVIMOAENCTBOBATb C
Konneramu,
KoMMyHMKaTUBHbIE PYKOBOACTBOM,
YHMBepCa/ibHble y4yebHble K/IMEeHTaMW.
AenicTBus (KonnekTuBHas niOK5 OcyLLecTBNATb YCTHYIO U
NHAMBUAYaNbHAA  [eATeNIbHOCTb NMUCbMEHHYHO
ans peLleHuns Y4YeOHbIX, KOMMYHUVKaLMIO Ha
Mo3HaBaTe/bHbIX, rocyflapCTBEHHOM A3bIKe
nccnefoBaTe/IbCKUX, MNPOEKTHbIX, C Y4eTOM OCOBEHHOCTEM
npodeccoHabHbIX 3a4ay) counanbHoOro m
KYNbTYPHOI0 KOHTEKCTa.
OK7 CopeiicTBoBaThb
COXpaHeHuto
OKpy>KatoLLen cpefpl,
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PECYPCOCOEPEXEHNIO,
3 heKTUBHO
[elicTBoBaThb B
Upe3BblYaNHbIX
CUTYaUmsX
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NTOroBblin KOHTPO/Ib MO AUCUUMNIMHE XNMUSA
BAPNAHT 1
Hactb A
Al.YncnoatomoB B (POPMYNbHOM eAnHULE CynbdaTa MarH1s paBHo:
1)2;2)4;3)6;4)8.
A2. YKaXNTe YNC0 Ba/IEHTHbIX 3/1EKTPOHOB B aTOMe XpoMa:
1)2;2)3;3)6;4)8.

A3HanMeHbLLIYH 3HEPTUHO /11 OTPbIBA Ba/IEHTHbIX 3/1EKTPOHOB TPEOYeTCs 3aTpaTUThb
ONs aToMa:

1)Mg;2)Ca;3)Sr;4) Ba.

A4. KpaTHOCTb CBA3W paBHa ABYM B MOJIEKY/E:
1)Bofopopaa; 2) a3oTa; 3) Kucnopoga; 4)xnopa.

A5. CTeneHb OKMCNEHMS a30Ta B Cy/bhaTe aMMOHUSA paBHa:
1)-3;2)-1;3)+1;4)+3.

A6. 6,02 * 10%* MoneKyn yrnekUcnoro rasa 3aHMmaroT 06bemM (/1) NPU HOPMaslbHbIX
YCNOBUAX, PaBHbIA:

1)2,24 n;2) 4,48 n;3) 22,4 n;4) 224 n.

AT. YKaXUTe YNC/I0 MOHOB B KPaTKOM MOHHOM YpPaBHEHWUM B3aUMOAENCTBUS Cy b(da-
Ta HaTpusi N HATpaTa cepebpa:

1)1;2)2;3)3;4)4.

A8. B Bogy 419 OTONUTENbHbIX CUCTEM L06aBNAKOT COAy. ITO CBA3AHO C:
Ae3VH(eKLMEN;3) YMArYeHNeM BOAbl;

3alMTOM OT KOPPOo3un;4) yaaneHnem yrieKncioro rasa.

A9. B 80 r Boabl pactsopunn 20 r BelllecTBa. KoHLEHTpaUms noyyeHHOro pacTeopa:

1)20%:2)25%:3) 0,25 M:4) 0,25 H.
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A10. XXene3o npu 06bIYHbIX YCNOBUAX B3aMMOAENCTBYET C.
X/I0POM; 3) KOHLIEHTPUPOBAHHbLIM PacTBOPOM CEPHOW KUC/NOTbI;
BOAOMW; 4) XN0pUAOM MarHums.

All. BellecTBo, pacTBOP KOTOPOro Ha3blBalOT JOpMasIMHOM, OTHOCAT K Kaccy Co-
eANHEHWIA:

anbfernibl;3) kKapboHOBbIE KNUCMOThI;

MHOr0aTOMHbIe CMUPTbI; 4) KETOHBI.

Al12. KayeCTBeHHas peakuns Ha NONMBUHWUIXIOPUA:

pacTBOp B NPUCYTCTBUM KOHUEHTpUpoBaHHOM HNO3 XenTeerT;

pacTBop 06ecLBeYMBaeT BOAHbIN pacTBop 6poma;

NP PasnoXeHNN BbIAENAETCA ras, OKpalMBaroLLMiA NakKMyC B KPacHbI LBET,
peakUms «CepedbpssHOro 3epKanax.

A13.YKcyCHas K1cnota B3anMoAenCTBYET C X/I0POM C Pa3pbiBOM CBA3N:
1)C=0;2) O-H;3) C-C;4) C-H.

Al4. BpomHas Bofa obecLBeUnBaeTCs Npu AenCTBUN:

1) aTuneHa; 2) ataHa;3) ataHoNa; 4) YKCYCHOW KNC/OTbI.

A 15. KUCNOTHbIN XapaKTep UMEHT OKCU/bl, 06pa3oBaHHble MeTa/laMu:
rNaBHbIX MNOArpynmn;

CO CTerneHbi OKWUCNEeHNSA HUXe +4;

CO CTerneHbH OKMC/IEHUS PaBHOMW U/ Bbille +4;

C OO0 CTENeHbI0 OKUCTIEHNS.

Al16. MaccoBast ons »enesa HauboblLUas B COeMHEHNN:

I)FeO; 2)Fe203;3) Fe304;4) FeS2.

Al7.Y 31eMeHTOB rlaBHOM 1 MOGOYHOW NoArpynn oanHakoBoe(ble):

UNCNO IHEPTreTUYECKNX ypOBHeﬁ;
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4MC/I0 NPOTOHOB B AApe atoma,

YMCO BaSIEHTHbIX 3/1eKTPOHOB;

XMMUYECKME CBOMCTBA.

A18 Hanbonee aKoM0OrMyeckn YMCcToe ToNIMBO - 3T0:
1) meTaH;2)Bogopos; 3)aTaHon; 4)KepoCuH.

A19 NHamBnayanbHbIM BELLLECTBOM SB/IAETCA:
4yryH;3) CONsiHasA KUC/OTa;

cynbug Hatpus; 4) BO3LyX.

YacTb B

B1. Bo CKO/IbKO pa3 yBeNMUYnMBaeTca CKOPOCTb NpsMon peakumum2CO + 02 2CO2 npu
YBe/IMYEHUN aBNeHnsa B 2 pas3a?

B2. YKaXuTe YAC/O HeCMapeHHbIX 3/1eKTPOHOB B aTOMe TUTaHa.

B3 CocTaBbTe ypaBHeHWE B3aMOAENCTBUA LUMHKA C a30THOW KNC/IOTOR, eCN OAVH U3
NPOAYKTOB peakuymn - HUTPAT aMMOHMS. YKaXMTe KOIW(DULEHTBI.

B4. Kapbug kanbumsa 06pabaTtbiBatOT BOJOW, BbIAENAKOLMIACA ra3 NPONyCcKaroT Hag,
pacKkanieHHbIM aKTVBMPOBaHHbLIM YT /ieM. Mony4YeHHYH XMAKOCTb HarpesatoT 4o 60°C
B MPUCYTCTBMM CMECU KOHLEHTPMPOBaAHHOW CEPHOI 1 a30THOM KNCNOT A0 06pa3oBa-
HWS BELLECTBA C 3anaxoM ropbKoro MMHAans. YKaxuTe Y1cno aToMoB B (hopMy/ib-
HOWN eANHMLLE KOHEYHOrO OPraHMYecKoro NpoaykKra.

BS5. BoccTaHOBUTE YpaBHEHWE peakuum ... ... N2 + Cr203 + H20.

B6. CognepxxaHuve yrnepoga B Buge uemeHTtuta (Fe3C) B 6en1o0m vyryHe coctaBnset
4%. YKaK1Te MaccoByto 0/1t0 (B %) LieMEHTUTA B YyTyHe.

B7. MNMpu npokannsaHum 1,56 r cmecn KapboHaTa LMHKA C OKCUAO0M LMHKA MOTYyUnsIuv
1,34 r oKcua LMHKa. YKaXUTe MaccoBYHO [0/ KapboHaTta LMHKa B NepBOHaYalib-
HOW cmecK (B %).

BAPUVAHT 2
YacTtb A
Al.Yvrcno aneMeHTOB, 06pa3yoLLMX MOMEKY/y 030Ha, PaBHO:

1) 1; 2)2:3)3:4)4.
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A2. YKaXXNTe 3/1eMEHT C 3/IEKTPOHHOI KOHUIypaLueit

..1522522p83523p°:

1) docdhop; 2) xnop; 3) 6pom; 4) dTop.

A3. C yBennyeHveM 3apsja sfpa aToma B Nnepuoje MeTa/iMyeckme CBOMCTBa:
ocnabesatoT;; 3) He U3MEHAOTCH;

YCUINBAtOTCA;4) HET 3aKOHOMEPHOCTM.,

A4. Hanbonee BbIpaXXeH XapaKTep MOHHOM CBS3N B COEANHEHNN:

) NaCl; , 2) LiCl; 3) KC1; 4) HCI.

A5. CTeneHb OKUC/EHNSA aTOMa XpoMa +3 B COeANHEHUN:

1) CrO; 2) Cr203; 3) CrOs; 4) H2CrOa.

A6. OnpesennTe 3apsag otpuuatesnibHoro noHa B (NH4)2Cr207:

1) 1-; 2) 2-; 3) 3-; 4) 4-.

AT7. lakmycoBas 6yMaxkka KpacHeeT B BOLHOM pacTBOpe:

1) KCI; 2) CuSOyg; 3) CH3COONHg4; 4) Na2SOs.

A8. CepHas KucnoTa pearmpyeT HeobpaTUMO C pacTBOpamu:

1) NazS; 2) NaCl; 3) NaNOs; 4) Fez(SOa)s.

A9.B 80 r Boabl pactsopunu 20 1 BellecTBa. KOHLEHTpaLmsa nosyyeHHOro pacTeopa:
1)20%; 2)25%; 3) 0,25 M; 4) 0,25 H.

A10. MNpw B3aMogecTBnM 1 MONA CEPHOIN KMCNOTbI U 1 MONSA rMApOKCHaa HaTpus
obpasyeTcs:

I) NaHSO3; 2) Na>SO0s; 3) NaHSO4; 4) NaxSOa.

All. Peakumto aMMmaka ¢ a30THOW KUC/IOTOM OTHOCAT K TUNY:

1) obmeHa; 2) pa3noxeHus; 3) coeAnHEHUS; 4) 3aMeLLeHNS.

Al2. 2-MeTUNPOMNeH MoJyyatoT BHYTPUMOSIEKYIAPHOM Jervaparaument BeLwecTsa:

CH3s
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1) HO-CH2-C-CH32)H3C-CH-CH3s

OH OH

3) CH34)CHs

CH3-CH-CH2-OHCH3-CH2-CH-OH

A13. KayecTBeHHas peakuma Ha Kayuyk:

1) pactBop cexenpurotosnieHHoro Cu(OH)2 npnobpeTaeT CUHWIA LBET;
pacTBop 06ecLBeYMBaeT BOAHbIN pacTBop 6poma;

MpW Pa3NoXXeHUN BbI4eNAeTCA ra3, OKpaLLMBaKOLLMA NaKMYC BKPaCHbIN LiBET;
peakLusa «cepebpsHOro sepkana.

Al4. dopmyna METUILMKNOOYTaHa COOTBETCTBYET 00LLei hopMmyre:
1)CnHan+2; 2)CnH2n;3) CnHon-2; 4) ChH2n0.

A15. KNCNOTHBbIN XapaKTep MMetoT OKCu/bl, 06pa3oBaHHble MeTasilaMu:
rnaBHbIX MNOArpynn;

CO CTENeHbH OKUCNIEHNS HIKe +4;

CO CTEMNeHbH OKUCIEHWS PaBHON U Bbille +4;

C /1060 CTENeHbo OKUCNEHNS.

A16. Kakori 06beM (H. y.) HC1 nornotutcs pactsopoM, cogepxawimm 0,8 r NaOH:
1)1 n; 2) 2,24 n;3) 0,448 n; 4) 22,4 n?

Al7. SHeprus OTpblBa 3/1EKTPOHA HAMMEHbLLIAs y aToOMa C 3/1eKTPOHHOW KOH(Mrypa-
LINEN:

1) 3s23p?; 2) 4s2;3) 3s23pb; 4)4s'3d?0,

A18.AnAnpOMbILLNEHHOI0 NOMYYEHNS 0C0B0 YMCTbIX META//IOB U30KCUIO0B NCMO/b-
3yIOT:

1) Bogopof; 2) HaTpwid; 3) atOMUHWIA; 4) MarHum.
A19. IHanBMaYyanbHbIM BELLLECTBOM AB/IAETCA:

1) uyryH; 2) cynbuna HaTpus; 3) consHas KACNoTa; 4) BO3ayX.
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Yactb B

B1. Yepe3 HEKOTOPBIA NPOMEXYTOK BPEMeHM Moc/e Havana peakummn 3A+B 2C KoH-
LIeHTpaLun BeWeCcTB OKasanch pasHbl: [A] = 1,8 monb/n; [B] = 1 mons/n; [C] = 0,8
Mosb/n. OnpeaennTe NCXOLHYHO KOHLUEHTpaLMIO BelecTsa A.

B2. PactBop 1 monst NazSO4 B 1 nuTpe Bofbl coaepXuT 6,02 *1022MoHOB HaTpus.
PaccunTaiiTe CTeneHb 3/IEKTPONIMTUYECKOW AnUccoLmaLmm Conun.

B3. Tskenast MacnsiHUCTas XXUAKOCTb (X1) B3aMMOAENCTBYET C Mefibt0, BblAENA0-
wminca ras (X2) obnagaet 0T6eIMBAIOLLMMUN CBOMCTBAMM W MOT/OLLAETCA MMAPOKCK-
[0M Ka/lbLns. Y KaXKUTE MOMAPHYHO Maccy 3TOro rasa.

B4. BocctaHosuTe ypasHeHue peakunun KOH+Cly.....+H0+ KCI

B5.Pacnonoxure B nopsAaKe yMeHbLUeHWs paCTBOPUMOCTY B BOLE:

1) BanepnaHoBas KACNOTa;3) NEHTaANEH;

2) 1-neHTaHoN;4) yKCyCcHas KucnoTa.

B6. AnkeH maccoi 2,1 r npucoeamHseT 6 1 6pomMa. YKaxXnTe MOJISIPHYHO Maccy anke-
Ha.

B7. Onpegennte maccy (r) aTnioBoro aupa yKCyCHOM KUCNOTbl, KOTOPbIA MOXHO
NonyyYnTb B3auMoAencTemnem 18 r ykcycHoi kucnotel ¢ 0,4 Monb aTaHona, (n = 75%).

BAPVAHT 3

Hactb A

Al. YKaunTe BeLLLeCTBO CO CBOMCTBAMM LLIENOUN

rMAPOKCUA aMMOHMA3) XN0pug rmapokKcnaa Meau

FMAPOKCUA LUMHKa4) OKCUA Kanns

A2. DNEKTPOHHYH KOH(UIypaL Mo MHEPTHOIO rasa NMeeT:

Fe 3+2) CI3) Cu?*4) COs*

A3. Hanbonee BbIpaXXeHbl KACNOTHbIE CBONCTBA B COEANHEHNN:

HF2) HCI3) HBr4)HI

A4, Sp2-rnbpunamsaumsa 3aneKTPOHHbIX 06/1aK0B Yriepoga B MOJeKYy/e:

BeH30/51a2) meTaHa3) aueTuneHas) anvasa
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Ab5. B KakoMm BeLLecTBe pasHble aTOMbl CEPbl UMEHT PasIMUYHYHO CTeneHb OKMUCIEHNS
FeS:2) NaxS2033) NaxS20s84) AlS3

A6. CnabblaNeKTponT — 370

BaS042)HCI3)CH30H4)CH3:COOH

A7. MannHoBas oKpacka heHonMTanenHa B pacTBope

Ca(OH)22) HNO33) Cl24) NaCl

AB8. CocTaBbTe KpaTKoe MOHHOE YpaBHEHWE B3aMMO/eCTBMS OKCUAA LIMHKA C CEPHOIA
KUCMOTOW. YKaXKNTe YNCNO MOHOB B YPaBHEHWU

12) 23) 34) 4
A9. B 80 r. Bogbl pacteopunun 20 r BellecTBa. KOHLEHTpaUma nosyyeHHOro pactsopa
20%2) 25%3) 0,25M4) 0,25H

A10. YKaxXnTe 4nc/io aToMOB B (hOPMY/IbHOIN eIMHULE BeLLleCTBa, 06pa3yHoLlerocs B
peakymm P205 + 3H20=

52) 83) 74) 4

All. PacTBOp MeHOr0 Kynopoca MOXXHO NPUroToBUTL B Nocyae
OUWHKOBaHHOI3) YyryHHOW

YKenesHoii4) cepebpsHoi

Al2. YKaxnTte coefJuHeHne, cooTBeTCcTBYOLLEE hopmyrne CnHan-2
YKCYCHbIn anbaernal) LUMKnorekcaH

ByTaaneH — 1,34) Tonyon

A13. CxoAcTBO MeXAy aHWIMHOM 1 aMMUaKoM NPOSIBNSETCS BO B3aVIMOLENCTBUN C
Xnoposoaopoaom3) ¢ rugpokemaom meaum (1)

C rngpokcnaom kKanms4) 6pomom

Al4. Peakumsi «cepebpsiHOro 3epKana» BO3MOXHa C

MypaBbNHON KUCNOTOMN3) ANMETUIOBLIM 3MPOM

MeTnnoBbIM cnMpToM4) 6eH30/10M
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A15. KUCNOTHbIV XapaKTep MMEKOT OKCU/bl, 06pa3oBaHHbIE MeTas1laMu
["naBHoOWM noarpynnbi

Co CcTeneHb OKMUCNEHNS HUXe +4

Co CcTeneHbO OKUC/IEHNSA PaBHOWN UK Bbllle +4

C no60oM CTeneHbH OKUCNEHUS

A16. YKaXnTe MacCy CEPHOI KNCNOTbI, HEOBXOANMYHO ANt HEATPaNM3aLmMmn 2 Moneld
rMapoKcnaa Kaams

49r2) 98 r3) 56r4) 112r

Al7. TpoiiHas CBA3b B MONEKY/e

NH32) CaCl23) 034) CO

A18. Yuncno anemeHTOB, 06pa3ytoLLMX MOMEKYY 030Ha, PaBHO:
1) 1; 2)2;3)3;4)4.

A19. IHanBMaYyanbHbIM BELLLECTBOM ABNSAETCA

UyryH2) cynbtug HaTpusald) consiHas KucnoTad) Bo3ayx

Yactb B

B1. B paBHoBecHoW cucteme 3A+B=2C+/1 KoHueHTpaums C =1 mons/n, A=1,5
MOb/N. YKaXNTe NCXOAHYH KOHLEHTpaLMIo BellecTBa A

B2. BewectBo X1 nony4yaroT B3anMOAeNCTBIE alIFOMUHNA C MOPOLLIKOM XXeNTOro
useta. Mpn aeincTemm Boasl Ha X1 BblAenseTcs S40BUTbIN ra3, KOTOPbIA FopuT, 0bpa-
3yA BELLeCTBO X2 C pe3KnM 3anaxoM. YKaXmnTe MONAPHYH Maccy Bellectsa X2

B3. Mpwv pacTBOpeHUM antoMUHUSA B M30bITKe PacTBOPA LLEN0UN 06pasyeTcs KOM-
MAeKCcHas coNb C KOOPAMHALMOHHBIM YncnioM 4. CocTaBbTe YpaBHEHME peakLymn 1
YKaXXWTe CYyMMY KO3(D(ULMEHTOB B HEM.

B4. BocctaHosuTe ypasHeHue peakunun KOH+Cly.....+H20+ KCI
B5. PacnonoxuTe BeLlecTBa B NOPALKe YCUNEHUSA KACIOTHOCTU

H-OH2) C;HsOH3) CHsCOOH4) CeHsOH

24



B6. 115 BHeceHms 14r. a30Ta Ha 1 M? NMouBbl B KaUeCTBE Y/0OPEHNs 1CMO/b30BaM
HUTPAT aMMOHMSA. YKaXMUTe Maccy HUTpaTa aMMOHUA HEOOXO0AMMOTO A/19 BHECEHMS
Ha 1 m?

B7. MNpwn pactBopeHnn 10 r. obpasya Meamn ¢ NPUMeCAMN OKCuaa Mean B N30bITKe
CEepPHOM KMCNoTbl Bblaenunnock 0,125Mo/b rasa. Bbluncnnte maccoByto 400 Mean B
B3ATOM 06pasLe.

BAPUNAHT 4

Hactb A

Al. CTeneHb OKMCNEHNA aTOMa Xpoma +3 B COEAUHEHUN:

1) CrO; 2) Cr203; 3) CrOs; 4) H2CrOa.

A2. KayecTBeHHasa peakuma Ha Kay4yK:

1) pacteop cexenpurotossieHHoro Cu(OH)2 npnobpeTaeT CUHWIA LBET;
pacTBop 06ecLBeYMBaeT BOAHbIN pacTBop 6poma;

Mpwv pasnoXKeHUN BbIAENAETCS ra3, OKpaLlMBaroLWMiA TaKMYC BKPaCHbIN LIBET;
peakLmnsa «cepebpsHOro epkana.

A3. IMpn B3auMoencTBumn 1 Mons CEPHOM KACNOTbI U 1 MoNsa rmapokcmnaa HaTpus
obpasyeTcs:

I) NaHSO3; 2) Na>S0s; 3) NaHSO4; 4) NaxSOa.

Ad. YKaXXNTe 3/1eMEHT C 3/IEKTPOHHOI KOHUTypaLueit

...18225%22p®3s23p°:

1) docdhop; 2) xnop; 3) 6pom; 4) dTop.

A5.4Uncno anemeHTOB, 06pasyoLmnX MOJIEKY Y 030Ha, PaBHO:

1) 1; 2)2;3)3;4)4.

A6. Hanbonee BbipaXkeH XapakKTep MOHHOW CBA3M B COEANHEHWUN:

I) NaCl; , 2) LiCl; 3) KC1; 4) HCI.

A7. C yBennueHvem 3apsga sgpa aToma B Nepuoje MeTaiIMyeckme CBOMCTBa:

ocnabesatoT;; 3) HEe U3MEHSAIOTCH;
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YyCUNNBaKOTCA;4) HET 3aKOHOMEPHOCTY.

A8. OnipesennTe 3apsag otpuuatesibHoro noHa B (NH4)2Cr207:
1) 1-; 2) 2-; 3) 3-; 4) 4-.

A9. lakmycoBas byMaxkka KpacHeeT B BOLHOM pacTBOpe:

1) KCI; 2) CuSOs; 3) CH3COONHy4; 4) NazS0:s.

A10. CepHas Ku1cnoTta pearmpyeT HeobpaTUMO C pacTBOpamMu:
1) NazS; 2) NaCl; 3) NaNOs; 4) Fez(SOa)a.

A11.B 80 r Bogbl pactBopunm 20 1 BellecTBa. KOHLEHTpaLma nosyyeHHOro pacTso-
pa:

1)20%; 2)25%; 3) 0,25 M; 4) 0,25 H.

Al2. Peakumto aMMmaka ¢ a30THOM KUC/TOTON OTHOCAT K TUNY:

1) obmeHa; 2) pa3noxeHus; 3) coeVHEHUS; 4) 3aMELLIEHNS.

A13. nponeH nony4yatoT BHYTPUMONEKY/IPHON Aernapartaumeil BelecTsa:

CHs

1) HO-CH2-C-CH32)H3sC-CH-CH3

OH OH

3) CH34)CHs

CH3s-CH-CH2-OHCH3-CH2-CH-OH

Al4. dopmyna METUNLMKNOOYTaHa COOTBETCTBYET 00LLEn popmyne:

1)CnHan+2; 2)CnH2n;3) CnHan-2; 4) CnH2n0.

Al5. "HanBMayanbHbLIM BELLLECTBOM AB/IAETCA:

1) uyryH; 2) cynbna HaTpus; 3) consHas KMCNoTa; 4) BO3ayX.

A16. Kakoli 06beM (H. y.) HC1 nornotutcs pactsopoM, cogepxatimm 0,8 r NaOH:
1)1 n; 2) 2,24 n;3) 0,448 n; 4) 22,4 n?

Al7. DHeprus 0TpbIBa 3/1EKTPOHA HaVMeHbLLas Y aToMa C 3/1EKTPOHHOW KOH(Urypa-

LINEN:
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1) 3s23p?; 2) 4s2;3) 3s23pb; 4)4s'3d?0,

A18. KNCNOTHBIN XapaKTep MMEKT OKCU/bl, 06pa3oBaHHble MeTalaMu:
rnaBHbIX NOArpynnm;

CO CTEMEHbIO OKUCNEHUS HUXKe +4;

CO CTEMNeHbH OKNCNEHNS PaBHON UMW BbiLLe +4;

C NtO6OI CTENEHbH OKUCNIEHUS.

A19.An4MpPOMbILLNEHHOr0 NOMYYEHNS 0CO00 YMCTLIX META//IOB U30KCULOB UCMOSb-
3YI0T:

1) Bogopof; 2) HaTpwid; 3) atOMUHWIA; 4) MarHum.
Uactb B

B2. PactBop 1 monst Na;SO4 B 1 nnTpe Bofbl cofiepXkuT 6,02 *10%21MoHOB HaTpus.
PaccunTaiiTe cTeneHb 3MEKTPONMUTUYECKOI ANCCOLMALN COMN.

B1. Yepe3 HEKOTOPbIA MPOMEXYTOK BPpeEMeHU nocse Havana peakuum 3A+B 2C KoH-
LieHTpauun BewecTB okasaimch pasHbl: [A] = 1,8 mons/n; [B] = 1 mons/n; [C] =0,8
Mosb/n. OnpeaennTe NCXOAHYHO KOHLEHTPaLMIO BeLlecTBa A.

B4. BocctaHoBUTe ypaBHeHMe peakumn KOH+Cls.....+H2O+ KCI

B3. Taxenasa macnsHucTas XXnakocTb (X1) B3aMOAENCTBYET C MefiblO, BbleNsto-
Wwminca ras (X2) obnagaet 0T6eIMBAIOLLMMUN CBOMCTBAMM W MOT/OLLAETCA MMAPOKCK-
A0M Ka/bLsi. YKaXKNTE MONSAPHYHO Maccy 3Toro rasa.

B6. AnkeH maccor 2,1 1 npncoeamHseT 6 1 6poma. YKaxXnTe MONAPHYHO Maccy asnke-
Ha.

B5.Pacnonoxnte B nopsaake yMeHbLUEHNS PaCTBOPMMOCTU B BOE:
1) BasiepnaHoBast K1CNoTa;3) NeHTa4neH;
2) 1-neHTaHoM;4) yKCyCHas KucoTa.

B7. Onpegennte maccy (r) aTnioBoro aupa yKCyCHOM KUCNOTbl, KOTOPbIA MOXHO
NnonyyYnTb B3auMoAencTemnem 18 r ykcycHoi kucnotel ¢ 0,4 Monb aTaHona, (N = 75%).

OTBeTbl K 3aaHNAM.

YacTb A.
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BapnaHt1234567891011121314151617 1819

1 344114331113 4131322
2 1213224113 3 3 2233212
3 1241241313 4 2 113 2 422
4 223213124113 3222331

UacTtb B

BapnaHtl 2 3 4 5 6 7

1 8 2 101419 60 40
2 3 50645 412356 20
3 3 64158 214340 80
4 503 5 6456 412320
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