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PABOYAS TIPOTPAMMA YYEBHOM JUCIHUILINHBI
Heopranuueckas xumus

cnenuadbHoCcTh 30.05.01 «MequumHCcKasi OHOXHUMMUSD
®opmMa NOAr0OTOBKH — OYHAs
Kypc 1 cemectp 1
nexmuu 36 Jac.
MpaKkTHYecKre 3aHaTrs 18 Jac.
nabopaTopHbIe pabOTHI 54 Jac.
B TOM 4HcIte ¢ ucroms3oBanneM MAO ek. 4 fup. 0 /na6. 8 yac.
BCEro 9acoB ayAUTOpHOM Harpy3ku 108 gac.
B TOM 4HcIe ¢ ucrnoibzopanreM MAO 12 gac.
camocTosTenbHast padora 36 yac.

KypcoBasi paboTa / KypcOBOU IMPOEKT — HE IPEAYCMOTPEHO
3a4eT He MPEeTyCMOTPEH

sk3amet 1 cemectp (36 uac.)

Pabouas mporpamMma cocTaBiieHa B COOTBETCTBHM C TPEeOOBaHUSIMU (peaepalibHOrO rocynapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAAapTa BHICIIEro o0Opa3oBaHWss TO HampaBieHnto mnoarotoBkn 30.05.01
«MenunuHckass OWOXMMHS», YTBEP)KIEHHOTO NpuKa3oM MuHHCTEpcTBa O0pa3oBaHMs M HAyKd
Poccuiickoit @enepanuu Ne 1013 ot «11» aBrycra 2016 r.

Pabouass mporpamma oOcyxaeHa Ha 3acemaHuu JlemaprameHTa (QYHIAMEHTANBHOW W KIMHHYECKOW
MeIUIHHBL, TPOTOKOMI Ne 1 oT «19» cenTsiops 2016 T.

Hupexrop JlenapramenTa: 1.M.H., mpodeccop I'enbuep B.U.

Cocrasurens : A.A Kamyctuna



OobopoTHas cTopoHa TUTYJABHOrO Jucta PITY /]

|. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceqanun JenapramenTa:

IIporokon ot « » 20 1. Ne

Hupexrop Jenapramenta

(monmuce) (N.0. ®amunms)

11. Pagouasi mporpaMma nepecMoTpeHa Ha 3aceqanuu Jemapramenra:

IIpoTokon ot « » 20 1. Ne

Hupexrop Jlemapramenra

(noamuce) (1.0. damunus)



AHHOTAIUSA

Pabouas mporpamma qucuuiiviabl «Heopranuueckass Xumusi » paspadoTaHa
s cryaeHtoB 1 kypca cnenuanbHoct 30.05.01 «MenunuHckass OMOXUMUs» B
cootBeTcTBUM ¢ TpedoBanusiMu GI'OC BO no naHHOM cielUaIbHOCTH .

HNucuumnvaa «Heopranudeckas Xumus» BXOAUT B 0Oa3zoByro yacth OII-
b1.b.15. O6mas Tpyn0eMKOCTh AMCIUIUIMHBI 5 3a4E€THBIX €IUHUIl. YUYeOHBIM
IJIAHOM TIPETYCMOTPEHBI JIEKIIMOHHBIC 3aHITHS (36 4acoB), MPAKTUUECKUE 3aHSATUS
(184acoB), aboparopHbie paboThl (54 yvaca), camocTosTe/IbHAs padoTa CTYACHTA
(36 yaca), 36 yacoB OTBOAMTCS Ha 3K3aMeH. JluciuIuiMHA peanu3yeTcs Ha |
Kypce B 1 cemecrpe.

Hean: ®opMupoBaHue TEOPETUUCCKUX 3HAHUM M TPAKTUUECKUX YMEHUU H
HABBIKOB B 00J1aCTH OOIIel M HEOPTraHUYECKOM XUMUH, HEOOXOIUMBIX B OyAyIIeH
npodeccroHaIbHON JAeATeTbHOCTH.

3apaum:

o ®opMupoBaHUE 3HaAHUN 00 aTOMax, MOJEKYJaX, BEIIECTBE, UX CTPOCHUU U
CBOMCTBaX, OCHOBHBIX 3aKOHaX XUMHUH, TUIIAX XUMUYECKUX PEAKIUNA U OCHOBHBIX
3aKOHOMEPHOCTSIX UX MPOTEKAHMUS;

o ®opMHUpOBaHUE JKCIECPUMEHTAIBHBIX YMEHHM W HABBIKOB OOpaIIeHHs ¢
BEIIECTBAMU U XMMHUYECKUM 000PYAOBaAHUEM.

Juctumuinaa 6a3upyercsi Ha 3HaHUSIX, TTOJIYYCHHBIX B Kypce XHUMHUH CpeaHe
IIKOJIBI, JlaeT 3HaHUSA, HEOOXOAWMBIC JUIsI W3YYEHUS JAPYTHX XUMHUYECKUX
JTUCITUTUIMH, TAaKUX, KaK aHAJTUTHYeCKass XUMUs, (pU3ndecKasi XMMHsl, OpraHuIecKas
XUMHSI, OMOXUMUS U IPYyTHE.

B pesynpraTte wu3ydeHWSs JAaHHOW JAWCHMIUIMHBEI y  OOydYarOmuXcs

bopMuUpPyYIOTCS clieayronue oomenpodeccnoHaaIbHbIe KOMIICTCHITM

Kon n ¢popmysmpoBka Jransl popMUPOBAHUSA KOMIIETEHIIUHN
KOMIIETeHIIMH

TOTOBHOCTBIO K e Teopernueckue OCHOBBI COBPEMEHHBIX
HCIIONE30BAHHIO MPEACTABICHUI O CTPOCHUU aTOMa U

XUMHUYECKOHN CBA3M |
OCHOBHBIX ¢buznko- 3uaer CCKROU CBI3N

e Teopernueckue OCHOBBI COBPEMEHHBIX

XUMHYECKUX, N

MPEJACTABICHUN O KUHETUKE U
MaTEMaTHHCCKIX u HAIPABJIEHHOCTU XUMHUYECKUX PEAKLIHM;




HHBIX L4 TGOpeTI/I‘-IeCKI/Ie OCHOBBI COBPEMCHHBIX

€CTECTBEHHOHAYYHBIX IPE/ICTaBICHUN O TEOPHH PACTBOPOB U

MOHATHH M  METOMIOB DIIEKTPOIUTUYCCKOM TUCCOIHALINN;

npu peirenmn e TeopeTnyeckre OCHOBBI COBPEMEHHOM XUMuH
JJIEMEHTOB U 06paSOBaHHLIX MU COCANHCHUN.

podeccnoHATBHBIX

3a1a4 (OHK_S) ° OpI/IeHTI/IpOBaTI)Cﬂ B ITIOCTABJICHHBIX 3aJadax,

)

IMPUMCHATDH JJIA UX PCIICHUA TCOPECTHICCKUC
3HAHMUS,

Ymeer .
e  OnuChIBaTHL XUMHYCCKUE CBOMCTBA BCIICCTB,

HCXOJS U3 UX COCTAaBa U CTPOECHUS;
e [[maHupoBaTh U MPOBOAUTH XUMHYECKHUIA
AKCIEPUMEHT.

e HaBbikamu 3KcIiepUMEHTANIBHON paboTHI B
XUMHUYECKOH 1adoparopuu;

Buianeer e HaBblkamu HanMcaHUsl ypaBHEHHUU
XUMHUYECKUX PEAKLUH;

e HaBblkaMM XMMHYECKUX PACUYETOB;

e Hapblkamu aHaJIM3a XUMHYECKOTO MPOLECCa.

I[J'ISI (1)OpMI/IpOBaHI/ISI BBIIICYKA3aHHbIX KOMHCTGHHI/Iﬁ B paMKax JUCHHUIIIINHBI
«HGOpFaHI/IquKaﬂ XUMUA»  TPUMCHAKOTCA CIICAYIOOINC MCTOIAbI aKTUBHOTO/
HHTCPAKTUBHOI'O O6y‘ICHI/ISI: JCKIMU — 6CC€I[I>I, HCCJICI[OB&TGJIBCKI/Iﬁ MCTOI

poBeIeHUs TaOOpaTOPHBIX PabOT.

|. CTPYKTYPA U COIEPXKAHUE TEOPETUYECKOM YACTH KYPCA
JIEKIIMHU-36 HACOB.

MOAYJb 1. TEOPETHYECKHUE OCHOBBI XUMHWHU- 24 yaca.

Paznen |. CTpoenne aToMOB 1 MOJIEKY.JI -6 4acoB.
Tema 1. ATOMHO-MOJIeKyJAsIpHOe y4uyeHHe- 2 4yaca. C MCIOJb30BAHUEM
MeTO/1a AKTHBHOI0 00y4YeHus — JieKIuA — Oecesa.

CoOBpeMEHHOE COCTOSIHME MOJIEKYJISIPHO-KUHETUYECKUX MPE/ICTABICHUM.
Pa3zmepsl, Macca U CKOpOCTH ABHXKEHUS aTOMOB W MOJIEKYyJI. ATtoM. Monekyna.
Xumudeckui 35eMeHT. OTHOCUTENIbHAsl ATOMHAsi U OTHOCUTENIbHAsI MOJIEKYJIIpHast
Maccel. [lonsiTne 3neMeHnTa, aTroMa, MOJIEKYJbl, BemecTBa. [IpocTeie U CllOXKHbBIE
BellleCTBAa. XMMHUECKas pPEaKIUs. 3aKOH COXPAHEHHS MacChl BEIIECTBA. 3aKOH
MOCTOSIHCTBAa coctaBa. Monb. MousipHast macca. Monsipablii 00beM. OCHOBHBIE
MOHATUS W OCHOBHBIE 3aKOHbI XuMuH. OmnpeneneHne aTOMHBIX Macc.
CoOTHOLIIEHHE MEXAY AaTOMHOM MAacCOW, 3JKBUBAJICHTOM M BAJIEHTHOCTHIO.
Kucnoponnas enuauna. CoBpeMeHHas yriepojaHas eauHuna. OnpenencHue
MOJEKYJISIPHBIX MacC Tra3000pa3HbIX M JIETYYUX BEHIECTB. 3aKOH U YHUCIO
ABorazpo.



XHAMHUYECKAE OKBHBAJIEHTBI M  METOABI KX ONpPENENICHHs. 3aKOH
DKBUBAJICHTOB. HecTtexuomeTpuueckne cOeTMHEHUS.

Tema 2. UcTopusi pa3BUTHA NPeJCTABJICHUNA 0 CTPOCHMH aTOMA-2 yaca.
PazButue npencraBienuit o ctpoenun atoma. [lnanerapnas monens Pesendopaa.
CnekTp U cTpoeHHe aroMa Bojopojaa. Paamycel aToMHbIX opoOuTaneid. Teopus
bopa.

Tema 3.CoBpeMeHHbIC IPEACTABJICHUA 0 CTPOCHUM aToMa- 2 yaca.

JIBOWICTBEHHass IpUpPOJA DJEKTpOHA. TeopeTudyeckue OCHOBBI
COBPEMEHHON TEOPUM CTPOCHMS aTOMa - KBAaHTOBOW MEXAaHHMKH: KBAaHTOBAaHUE
SHEPI'UM 3JIEKTPOHA B aTOME, IBOMCTBEHHAs MPUPOJAA dJIEKTPOHA, BEPOSITHOCTHBIN
XapakTep 3aKOHOB MuKpomupa. lwumnoreza Jlym ne Dbpoins, npuHOMUI
HeomnpeneneHHoctu ['eitizenOepra. BonHoBas ¢yHKIMS 53JI€KTpoHAa B aToOME.
VpaBuenue  Illpenunrepa.  KBantoBble  uncina.  ATOMHbIE  OpOuUTasH,
DHEPreTUYECKNE YPOBHHU WM TOAYPOBHH, OCHOBHBIE NPHUHIIUIIBI UX 3alOJHEHHUS:
OPUHUMIT ~ HauMeHblIed dHepruu, npuHuun [laynm, npaBuno ['yHza.
MakcumanibHasi €MKOCTh JJIEKTPOHHBIX 000J0YeK.  DIEKTPOHHBIE (POPMYIIbI
aTOMOB, BaJICHTHBIE 3JIEKTPOHBI. DOPMBI AaTOMHBIX OpOUTATIEH.

Pazjnen |l. XuMuueckasi CBA3b M CTPOEHHE BelIeCTBA- 6 4acoB.
Tema 1. Tunsl xuMmnueckou cBa3u. MeToa BAJEHTHBIX CBA3eH- 2 yaca.

PazButue Hpe,ZICTaBJIGHI/Iﬁ O BaJEHTHOCTH M XHUMHUYECKOM CBS3H.
(I)OpMaJILHa}I CTCIICHb OKUCJICHUA 3JICMCHTA B €T'O COCANHCHUAX.

Nonnas (unu snmekTpoBaieHTHas1) cBsi3b. [lonoxkurenbHas U oTpuaTeabHas
AIEKTPOBAJIEHTHOCTh. HeHANpaBIeHHOCTh U HEHACKIIIAEMOCTh 3JIEKTPOBAJIEHTHBIX
ceszeil. KoBaneHtHast cBsizb. COBpEMEHHBIE TEOPUU XMUMHUUYECKOW CBA3U. MeTon
BaJICHTHBIX cBsizeil. Teopus rubpuausanuu. KoopauHaimonHas U JaTUBHAS CBS3b
KaK (GopMbl KoBajeHTHOU cBsi3U. [lonsipHas u HemouyisipHas cBsA3b. BomopoaHas u
MeETaJUIM4ecKast CBS3H.

Tema 2. MeToa MoJIeKyJISIPHBIX opOuUTasieii- 2 yaca.

Meton MOJEKyISIpHbIX OpOuTaneil (OCHOBHBIE TIOJIOKEHUS Ha MPUMEpE
2-aTOMHBIX TOMOHYKJICAPHBIX MOJIEKYJ M TE€TEPOHYKICAPHBIX MOJEKYI. C- H
n-cBs3b. CBsA3BIBAIONME W paspeIxjsionue opOutanu. HecBsizpiBaromiue
AneKTpoHbl. CTpoeHHE MNPOCTEUIINX ABYXAaTOMHBIX MOJIEKYJI C TOUYKH 3pPEHHS
METO/1a MOJIEKYJIAPHBIX OpOuTasei.

Tema 3. Kpucrananueckoe cocrosinue BemiecTBa. Kuakoe m razoodpasHoe
COCTOSIHUA BelecTBa- 2 yaca.

OCHOBHbBIE KPUCTATIMYECKUE CTPYKTYPbI. 3aBUCUMOCTb KPUCTAIMYECKOMN
CTPYKTYpbl OT pa3MepoB HOHOB. Kpucramnumueckas CTpykTypa W pasiauyus B
(¢u3nUecKnX CBOMCTBAX BEIIECTB C WOHHOW, MOJSIPHOM W KOBaJIEHTHOW CBS3BIO
(3HaueHUWe TeMIepaTypbl KWUIECHUSA, IUIABICHUS, BEJIMYMHA PACTBOPUMOCTH B
MOJISIPHBIX U HEMOJSIPHBIX pacTBopuTensix). [Ipupona cun Ban-aep-Baansca.

Paznea |11. 3akoHoMepHOCTH NPOTEeKAHUS XUMUYECKUX NMPOLECCOB- 6 4acoB.
Tema 1. Xumuueckue peaknuu. TUNbl XUMHYECKUX peaKknuii- 2 yaca.



Tunel xumuueckux peakuuii. Konebarenbhbie peakiuu. Krnaccudukanms
XUMUYECKUX PEaKIUN MO TUIY M YUCIAY BCTYMAIOUIUX U TMOJYYarOIIUXCs B
peaKkiuu BelecTB, TeIIOBOMY 3 (eKkTy, 0OpaTUMOCTH, HAJTUYUIO KaTaau3aTopa,
yuciy a3, U3MEHEHUIO CTETICHU OKUCIICHUS.

Tema 2. Xumnueckas kuHeTHKa. CKOPOCTHL XUMMYECKHMX peaKkuuii-2 yaca.

CkopoCTh XMMHMYECKOM pEaklIHH, €€ 3aBUCUMOCTh OT NPHUPOABI H
KOHLEHTpAI[MU PEareHTOB, TEeMIIepaTypbl. DHEPrus akTUBALUHU, €€ (PU3MUECKUI
CMBICJI, METO/bI ONPENEIEHUS U3 ONBITHBIX AaHHBIX. [[OHATHE O TEOPUM aKTUBHBIX
COyJapEHUM.

OOpatumMble peakuuu. XUMUYECKOe paBHOBecHe. J(MHaMHKa paBHOBECHS.
KoncTanTel paBHOBecHs. YcCnoBUsS CABUra XHUMHYECKOTO paBHOBecHs. [IpuHImMn
Jle-1llaTtenbe. Y caoBus NpakTUYECKOW 0OpPATUMOCTH XUMHUYECKUX PEAKIIUA.

Tema 3. XuMnuyeckass TepMOAUHAMHUKA. JHEPreTHKAa XUMHYECKHUX MPOLECCOB-
2 4aca.

OYHKIIMU COCTOSIHUSL (PHTANBIIMSA, €€ UW3MEHEHHE I[P XHUMHUYECKOH
peakiuu). 3akoH ['ecca, ero UCNOAb30BaHUE JISl BBIUYMCIIEHUS TEIUIOT PEAKIUU.
[loHsiTHE O CTaHAAPTHOM COCTOSSHUM M CTAaHIAPTHBIX TEIUIOTaX OOpa3oBaHUS.
Bbrunciienne TemioT peakuuid Mo CTaHJAPTHBIM TEIJIOTaM OOpa3oBaHMS U TIO
TEIJIOTAM CIOpPaHHUsI pEareHTOB, SHEPTUU CBS3EH.

Paznen IV. PacTtBopbl- 6 yacos.
Tema 1./IncnepcHbie cucTemMbl — 2 yaca.

Knaccuduxanus aucnepcusix cucreM. MctunHbie pactBopbl. PactBopenue
Kak (U3MKO-XUMUYECKHM mporecc. Teruiora pacTBopeHusa. XUMHYECKass TEOpHUS
pactBopoB MenneneeBa. ConbBaThl. duznueckas Teopust pactBopoB Bant-I'odda.
Konnenrparusi pactBopoB. CrocoObl BBIpaXKEHUS KOHIIGHTPAIMU PAcTBOPOB:
MaccoBasi 10Js1 PACTBOPEHHOTO BEIIECTBA, MOJSPHAs KOHLIEHTPALMS, MOJISIpHAs
KOHLIEHTpAlLMsl SKBUBAJIEHTA, TUTP, MOJSJIbHAs KOHUEHTpALHUs, MOJIbHBIE JIOJH.
PactBopumocth, 3akoH pacnpeneneHus. KoimowaHsle  pacTBOpbl.  3aKOH
pa3BeICHUS.

Tema 2. ®dusuko-xumuuyeckass Teopusi pacrBopenus. OOmmue cBolicTBa
PAcTBOPOB HEJIEKTPOJIUTOB— 2 Yaca.

OO6mme cBoiicTBa pacTBOpoB. fABieHHss ocMmoca. OcMOTHUECKOE IaBJICHHE.
3akon Bant-T'odpda. Ilonmkenue maBneHuss mapa pacTtBopoB. [loBeimieHne
TEMIIEpaTypbl KUIEHUS W TOHWKEHHE TEMIIepaTypbl 3aMep3aHusi PacTBOPOB.
3akonsl Payns. OnpeaeneHue MOJEKYISIPHBIX MacC BELIECTB B pACTBOPAX.

Tema 3.Teopusi 3j1exkTpouTHYEeCKOl auccounannu. CBoHCTBA PacTBOPOB
3JIEKTPOJUTOB- 2 yaca.

OTKIJIOHEHHE PAaCTBOPOB BJEKTPOIUTOB OT 3akoHOB Payns u Baut-I'odda.
Teopust ANEKTPONUTHUECKON TUCCOLMAIMU. XapaKTep MOHOB, 00pa3yoIIUXCs B
pacTBOpax pa3anWyHbIX 3JIEKTPOJUTOB. CosbBaThl .KUCIOTHI, OCHOBaHHS U COJIH C
TOYKH 3PCHUS JIEKTPOJIUTUYECKON JUCCOLNALINH.

CreneHp 3JIeKTponUTHYECKON nucconuanuu. Ee omnpenenenue. PakTopsl,
BIIUAIONINE HA CTENEHb 3JEKTPOIUTHYECKON mucconuanuu. CuiibHbIE U clla0ble



anektposutsl. [locnenoBarenvHass aucconumanusa. KoHcTaHTa aucconnanvu
c1a0bIX 2JIEKTpoJaUTOB. MoHHOE mpou3BeneHue Bojbl. BogopoaHbIN MOKa3aTenb.
[Ipoussenenue pactBopumMoctu. [loHATHE O COBPEMEHHOW TEOPUM CHIIBHBIX
AIEKTPOJIUTOB. AKTUBHOCTH MOHOB M JJIEKTPOJIUTOB. MIOHHas cuia pacTBopa.

MOAYJb 2. PEAKIHMOHHAA CIIOCOBHOCTh XHMMHUYECKUX
BEHIECTB — 12 yacos.

Paznen |. BaxkHeiiine xuMu4eckue npouecchbi- 4 yaca.
Tema 1.I'uaposu3 coJieit -2 yaca.

[lonsiTe o rugponnse coyie. TUIBI CONEel, MOABEPTAOUIUXCS THAPOIU3Y.
O6patumMocTh mporiecca ruaponnsza. KomuyecTBeHHash XapaKTepUCTUKa Ipoliecca
ruaponnsza. KoHcTanta u crenenp ruaponnsa. PH cpeasl B pacTBoOpax COJEH.

Tema 2. OKHCINTEILHO-BOCCTAHOBUTEJIbHbIE PeaKIuu — 2 yaca.

[TonsiTue 00 okucnuTENle W BOCCTaHOBUTENE. M3MEHEHHE OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHOM CIIOCOOHOCTH. OJIEKTPOAHBIA TmoTeHIMan. CocTaBlieHHE
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI HOHHO- 3JIEKTPOHHBIM
METOJIOM .

Paznen |l. CBoiicTBa HeMeTALJIOB U METAJLJIOB- 8 4acoB.
Tema 1.0030p HeMeTaJIOB — 2 yaca.

[lomoxxenne HEMETaIOB B IEPUOAUYECKON cucteMe siemeHToB [.H.
MenpeneeBa. CTpoeHHE aTOMOB W MOJIEKYJ. AJIIOTPOIHUS, BHIBlI AJJIOTPOIINH,
OPUYMHBL  auioTponuu. @OuU3NYecKue CBOWCTBA HEMETAIOB. XHMHUYECKHE
cBoMcTBa HemeTauioB. OTHOLIEHHE HEMETAJUIOB K IMPOCTHIM BELIECTBAaM, BOJE,
KHUCJIOTaM U LIEJI0YaM.

Tema 2.001ue cBoOMCTBA MeTANI0B. MeTa/iIbI IVIABHBIX MOATPYyNI- 2 yaca.

[lomoxxenne MeTalUIOB B MEPUOAUYECKOM cucteme aineMeHtoB J[.M.
MenpeneeBa. CtpoeHne atomMoB. PU3NUECKHUE CBOMCTBA METAJIOB. XHUMUUYECKHE
cBoiicTBa MeTauioB. OTHOIIEHHE METAJUIOB K MPOCTHIM BEILIECTBaM, BOJE,
KUCJIOTaM U IesioyaM. V3MeHEeHue KHUCIOTHO-LIEIOYHBIX CBOMCTB OKCHUIOB H
TUAPOKCUIOB.

Meramnel rnaBubix noarpynn -1l rpynn. ®dusnueckue um Xxumuyeckue
CBOWCTBA.

Tema 3.00masi XapakTepuCTHKA NepexXoAHbIX jaeMeHTOB. MeTtambl 1V-VII
rpynin no004YHbIX MOATPYNII — 2 yaca.

[Tonoxenne B NEPUOAUMYECKON CHCTEMeE, cTpoeHue aroma. lloarpymma
tutaHa. O0mias xapaktepuctuka. Tutan. Haxoxnenue B nmpupose, Gu3ndecKue u
XUMHUYECKHE CBOWCTBA, nosryueHnue. [loarpynna Banagusa. Banagui. Haxoxnenue
B mnpupoje, (pU3MyYecKHe U XUMHUYECKUE CBOiCTBa, mnonydenwe. . [loarpymma
xpoMma. O6mias xapaktepuctuka. Xpom. Haxoxnenue B mpupoje, puznueckue u
XUMUYECKHE CBOiicTBa, monydeHue. . lloarpynma mapranna. OOmas
xapaktepuctuka. Mapranen. Haxoxaenue B mpupojie, pu3nueckue U XMMUYECKHE
CBOICTBA, MMOJIyYCHHE.

Tema 4. Metaausl |-111,VIII rpynn nodounsix moarpynm — 2 4aca.

[TonoxeHne B MeprOANYECKON CUCTEME, cTpoeHue aroma. [loarpynna menu.

O6mas xapaktepucTtuka. Menb, cepebpo, 3o0n0To.. Haxoxknenue B mnpupope,



¢usznueckre M XUMHUYECKHE CBoOMcTBa, mnonydenue. lloarpynna nunka.lluHK.
Haxoxnenue B mpupone, (GpU3MUYECKHE U XUMUYECKHUE CBOWCTBA, IMOIY4YEHHE.
[Toarpynna xene3za. OOmas xapakrepuctuka. JKeneso. Haxoxknenue B mpupoe,
¢uznueckrue M XUMUYECKHE CBOMCTBA, mnonydeHue. CoeauHeHus Kenesa.
JlaHTaHOMIBI U AKTUHOUBI.
buonoruyeckas pojib METaNIOB U HEMETAJUIOB.
1. CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKOHN YACTH

KYPCA

IIpakTnueckue 3ansatus (18 gac.)

3ansitue 1. ATOMHO-MOJIEKYJISIPHOE Y4eHHe. 3aKOH JKBHUBAJICHTOB — 2 yaca.

Ilnan 3ansTHA

1. OnpeneneHue MOHATUM: AJEMEHT, aTOM, MOJEKYJa, MPOCTOE U CIIOKHOE

BEI[ECTBO, OTHOCUTEIIbHBIC aTOMHAsI U MOJIEKYJIsipHast MacChl, a0COTIOTHBIE MAaCChI

aTOMOB M MOJIEKYJI, ONIPEAEIEHUE TOHATUS ““MOJIb .

2. Kaxkwue BeTMYMHBI Ha3bIBAIOT MOJISIPHOM MAacCOi U MOJISIPHBIM 00BEMOM?

3. Kakue nmapameTpsl onpeaenstor (GU3NIECKoe COCTOSIHUE ra3a U KaKue yCIOBHUS
COCTOSIHMS Ta3a Ha3bIBAIOT HOPMaJIbHBIMU?

4. Yrto Ha3pBaeTcs TMOCTOSSHHOW ABoragpo? Kak wucmoias3yrorT ee s
ONpEeAEICHUS] MacC aTOMOB U MOJICKYJ?

5. Kak u3 ypaBHEHHA COCTOAHMSI Ta3a NOJIYy4YUTh ypaBHeHUE MeHeneena-
Knaneiipona?

6. Kaxkas BenuunHa Ha3bIBaCTCS YHUBEPCATBHON ra30BOM MOCTOSIHHOM, U B KaKHX
€MHUIIaX OHA MOXXET OBITh BhIpa)KEeHA?

7. UYto Ha3bIBaeTCs MNaplyalbHBIM JaBlIeHHMEM rasza? 3akoH MaplHalbHbIX
JTaBJIICHUI.

8. Uto Ha3bIBaeTcs aOCOMIOTHOM M OTHOCHUTEIIBHON IJTIOTHOCTHIO Tra3a’?

KakoBa 3aBUCHMOCTh MEXy MOJEKYISPHON MAacCOM ra3a U €ro IIOTHOCTHIO

0 BOJOPOY, BO3AYXY?

10. 3aKoH PKBHUBAJIECHTOB.

11. laliTe ompeneneHue MOHATHI: SKBUBAJICHT, MOJSpHAas Macca SKBHUBAJICHTA,
SKBUBAJICHTHBIA 00BEM.

12. MeTos! onpeiesieHrs aTOMHBIX U MOJICKYJISIPHBIX Macc.

13. Kak BBIYKCIUTH IKBUBAJICHT M MOJSPHYIO MAacCy JKBHUBAJICEHTa CIIOKHOTO
BelllecTBa (OKCH/Ia, KUCIIOThI, OCHOBaHUS, COJN)?

14. Kak BBIYMCIUTH SKBUBAJICHT BEIECTBA B OKHUCIHMTEIIbHO-BOCCTAHOBHUTEIBHOM
peaxiun?

3ansaTue 2. CtpoeHne aToma. XumMuueckasi CBsi3b — 2 yaca.

Ili1an 3ansTHSA

1. Hcropust pa3BuTHsi TPEACTaBICHUM O CTPOEHUU aToma (TEpBbIE MOJAEIH
aToMa).

2. Ctpoenmne aroma Bogoposa o bopy. [loctymnatst bopa.

3. OObBsicHeHWEe TUHEHYATOrO CIEKTpa aToMa BoAoponaa. TeopeThueckuii pacder
CIIEKTpa aToMa BOJAOPOJA.

4. Pazsutue teopuu bopa 3ommepdenpaom.

©
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10.
11.
12.

13.

OcHoBHbIE HeslocTaTku Teopun bopa- 3ommepdenbaa.
BoJsiHOBBIE CBOMCTBAa MaTepUAJIbHBIX YacTULl. BosnHel ne-bponis.
JIBOMiCTBEHHAs IpUpoOJa CBETA - NIBOMCTBEHHAA NpUpOAa d1eKTpoHa. [IpuHuun

HEOIIPEACIECHHOCTH.
KBanToBast mexanuka u ypaBHenue lllpenunrepa.
KBaHTOMEXaHNUYECKOE 00BSICHEHHE CTPOEHHUS aToma BOZOpOAA.

XapakTepuCcTUKa COCTOSIHUS 2JIEKTpoHa B atome. KBantoBwie uncia (n, 1, my,
ms).

DneKTpOHHbIE CTPYKTYphI aToMOB. [Ipuniun [laynu. IIpasuno Xynna.
ITocnenoBaTENbHOCTD SHEPTETUUECKUX COCTOSTHUN JIEKTPOHA aTOMA.
Ilepuognueckas cucrema J[.M1.MenzaeneeBa u CTpOEHHE ATOMOB AJIEMEHTOB;
3al0JIHEHUE DJJIEKTPOHHBIX CIIOEB COIVIACHO DJHEPreTUYECKOMY COCTOSHUIO
JJIEKTPOHA.

DHepreTuYecKne XapakKTEepUCTHUKA aTOMOB - DHEPTUs MOHU3ALMHU, CPOJICTBO K
ANEKTPOHY M DJIEKTPOOTPULIATENBHOCTh. 3aKOHOMEPHOCTH HW3MEHEHHUS MX
BEJIMYMH B [IEPUOJIAX U IpynIax nepuoandeckou cucremsl .M. Menzaeneena.

XMMHYECKAs CBA3hL

1.
2.

A

10.

11.
12.

13.
14.

15.

16.
17.

[Iprpona KOBaJIEHTHOM CBSI3H.

OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSI3U - JIMHA, HAINPaBICHHOCTD,
IIPOYHOCTb.

Mertop noKkanu30BaHHBIX Map WK BaJeHTHbIX cBsa3el (BC):

a) HaChIIIAEMOCTh ¥ HAIIPaBJIECHHOCTh KOBAJIEHTHOM CBA3H;

0) opIMHApHBIE U KPATHBIE CBSI3H;

B) G-, TT-, O-CBS3b.

[TonsipHOCTH KOBaJICHTHOM CBSI3U (IUMOJBHBIA MOMEHT).

['uOpuanzanus HIEKTPOHHBIX OOJAKOB W TEOMETPHsl MOJEKYNI. Y CIOBHS
YCTOWYMBOCTH THOPUAU3AINY.

KBanToBoMexannyeckoe OOBSCHEHHE KOBAJICHTHOM CBS3M M COMOCTABICHUE
TEOPETHYECKUX U IKCIIEPUMEHTAIbHBIX TaHHBIX.

Meron monekymsipabix opbutaneit (MO). Jluneilinas kKoMOWHAIUS aTOMHBIX
opb6utaneii (JIKAO-MO).

MonekynspHble OpOUTaNH - MOJEKYJsIpHas (DYHKIMS COCTOSIHHSI DJIEKTpOHA
(o, @, @ opOuTamn).

CBs3bIBaIOIINE U PA3PBIXJISIONTNE MOJIEKYyIsapHbIe opoutanu (MO).

CxeMbl 00pa30BaHMs JABYXaTOMHBIX TOMOHYKJIEAPHBIX MOJIEKYJ O METOIY
MO. 3amnper [Maymu. [IpaBuno Xyrna. (Liz, N2, Oz, Clo u ap.).

OObsicHEeHNE TapaMarHUTHBIX CBOMCTB KHCJIOPOJa Ha ocHOBe MeToaa MO.
Cxembl 00pa30BaHus U DJIEKTPOHHBIE (POPMYJIBI IBYXaTOMHBIX T€TEPOSICPHBIX
gactuil 1o metoxy MO (NO, CO, BN, CO*, NO*, CN" u up.).
N3osnextponnbie Mosekyisl (N2, CO, NO*, CN).

OO0bsicuuTh, IOUeMy B Mousiekyne Fo sHeprus cBszu (36 kkan/Moib) MEHbIIE,
yeM B moJiekyse Clp (57 kkan/mMonb).

Nonnast cBa3b. OCHOBHBIE CBOWCTBa, XapaKTEPU3YIOMIME CBs3b (HEHACHI-
IIEHHOCTh, HEHANPABJICHHOCTh). DHEPT Ul KPUCTAIIIUYECKOU PEIIETKH.
JIoHOpHO-akIenTopHas CBs3b.

Bopoponnas cBs3b.



18. Teopuu METAIITUYECKOTO COCTOSIHUSI BEIIECTBA.

3ansitue 3. CKOpPOCTh XHMHMYECKHMX peaKkuuil M XHMHYeCKOe paBHOBecHe-
24aca.

Ilian 3ansaTus

1. Uto Ha3bIBaeTCS CKOPOCTHIO XMMHUYECKUX peakuuii? Kak m3amepstorcsa cko-
POCTH XMMHYECKHX peakumii? llpuBenure mpumepsl peakuui, NPOTEKAIOMMX C
Pa3JINYHBIMU CKOPOCTSIMH.

2. Ot Kakux (HaKTOpOB 3aBUCUT CKOPOCTh XUMHUYECKUX PEAKIIH1?

3. ChopmynupyiiTe 3aKOH IEUCTBUS MacC. 3alUIIUTE €T0 BBIPAXKECHHUE IS
peakiuu N + 3H; <> 2NHs;. M306pasure rpaduyuecku 3aBUCUMOCTh CKOPOCTH
peaKIuy OT KOHLIEHTPALIUH.

4. KaxoB ¢pusndeckuii cMbICT KOHCTaHTBI CKOPOCTH XUMHUYecKoi peakiuu? Ot
KakuX (PaKTOpOB 3aBUCUT BEJIMYUHA KOHCTAHTBI CKOPOCTU?

5. MoXeT I CTEeNeHb U3MEJIbUEHUSI PEareHTOB BIMATH HA CKOPOCTh T€TEpO-
TEHHOTO XMMUYECKOT0 Mpoliecca, nouemy?

6. Kak BiusieT n3aMeHeHue TeMIeparypsl Ha CKOPOCTh XUMUYECKUX PEAKIINIL?
7. UTo Ha3bIBAE€TCS HEPrUel aKTUBALMA XUMUYECKOro mpornecca? Kak MOXKHO
ONPENIENIUTh SHEPTUIO AKTUBAIIMU JAHHON XUMMUYECKOW peakiuu?

8. Kakne peakumm HaswiBaroTcs uenHbiMU? [lpuBenuTe npuMepbl peakiui,

OPOXOASIIMX IO MEXaHU3MY LEMHBIX C HEPAa3BETBICHHOW M pa3BETBICHHOU
LEMBIO.

Q. Kaxkue peaxiuu HazpiBaroTcst oOpatumbiMu? [IpuBenure mpumepsl.

10. Kakoe cocrosiHue st 0OpaTHUMBIX MPOIECCOB HA3bIBAETCS PABHOBECHBIM?
Kpurepuii cocToOSHUSI XUMUYECKOTO PABHOBECHSI.

11. TloyeMy XMMHYECKOE paBHOBECHE HA3bIBACTCS JUHAMUYCCKUM?

12. KonmuecTBeHHass XapaKTEpPHCTHKAa COCTOSHHS paBHOBecus. Duznueckuii
CMBICII KOHCTaHThI paBHOBecHs. CTIOCOOBI €€ BhIpaKEHHUS.

3ansatue 4.0CHOBBI XMMUYECKOH TEPMOAMHAMHUKH — 2 Haca.

Ili1an 3ansaTHsA

1. TepmoauHamMuuecKkre BEIMUYUHBL. BHYTpEHHSs1 SHEpPrusi.

2. DHTaIbIHNS.

3. DHTponus u sHeprus [ udoea.

4. CraHIapTHble TEPMOJAMHAMUYECKUE BEJIMYMUHBI. XHUMHKO-TEPMOJUHAMHYECKUE
pacyeTsl.

3anaTue 5. OOmme cBoiicTBa pacTBopoB KoHumeHTpauusi pacTBOpOB.
Pemienue 3agau. — 2 yaca.

Ili1an 3ansTHSA

1. Crioco0bl BeIpa)KeHUsI KOHIICHTPAIIUN PACTBOPOB.

2. Pemienue 3anau.

3.Pazbop TeopeTHIEeCKUX BOIIPOCOB:

e Knaccudukanus aucnepcHbix cucteMm. VICTUHHBIE PaCTBOPHI.

e PacTBOopeHue kKak (PU3MKO-XUMUUYECKUU Tmpoiiecc. Temnora pacTBOPEHHS.
Xumunueckasg Tteopus pactBopoB MenneneeBa. CoinbBatbl. Pusnyeckas
Teopus pactBopoB Baut-T'odda.



e (OOmue cBoiicTBa pacTBOpoB. SBIeHUS ocMoca. OCMOTHYECKOE TaBJICHHE.
3akon Bant-I'odda.

e JloHwxkeHue [aBiieHMs Iapa pacTBOpoB. lloBelIeHHME TemMmIepaTypsl
KUIIEHUS W TOHWKEHHE TEMIIEpATyphl 3aMep3aHus PacTBOPOB. 3aKOHBI
Payis

3ansaTue 6. 'maposus coJieit — 2 yaca.

Ilnaun 3angTHSA

1.ITonsiTvie TMApPOIIH3A.

2. Tunel coneu, NOABEPrarouXcs THAPOIU3Y. Y paBHEHUS THAPOIU3a.
3. KonnuecTBeHHast XapaKTepUCTUKA THAPOJIN3A.

3ansaTue 7. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIMU — 2 Yaca.
Ilnan 3aHgTHSA

1. [ToHsITHE OKMCIAUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.
2. N3meHeHne OKUCIUTETbHO-BOCCTAHOBUTEIBHON CITOCOOHOCTH.
3. CocTtaBneHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

3ansaTue 8. O0mue cBoiicTBa HeMeTa/L10B. UX OHoJIorHYecKkasi pojib. — 2 yaca.
Ilnan 3aHsTHSA
1.ITosoxxeHue B NEPUOAUYECKOMN CUCTEME, CTPOCHHE aTOMOB HEMETAJLIIOB.
2. Ctpoenue npocThIx BemecTB. du3nueckue cBOMCTBAa HEMETAIIIOB.
3.XuMHyecKre CBOMCTBa HEMETAJIOB.
3ansaTue 9. O0mue cBoiicTBa MeTa/l10B. UX OMosiornyeckasi pojib. — 2 yaca.
Ili1an 3ansaTHsA
|.MeTaJusbl riiaBHbIX HOATPYIII
1.ITonoxkeHue B NepUOIUYECKON CUCTEME, CTPOCHHE aTOMOB METAaJIIOB.
2. ®u3nyecKue CBOMCTBA METAJIIOB.
3.XuMHYecKre CBOMCTBA METAIIIOB.
1. MeTaasbl MOOOYHBIX MOATPYIIT
1.ITosoxeHUE B IEPUOAUYECKON CUCTEME, CTPOSHHUE aToMa.
2. ®u3nuecKue CBOKCTBA.
3.XuMHyecKne CBOMCTBA .
Tembl 1a6opaTopHBIX padoT (54 yaca)

JladopaTopHasi padoTa Ne 1 OnpeneneHrne XUMHIESCKOTO SKBUBAJICHTA -3 Yaca.

OnpeneneHne XUMHUYECKOTO SKBHUBAJICHTA METAJlJIa Ha OCHOBAaHUU HM3MEPEHHUS
o0beMa BOJOpOAA TIPH PEAKIUU €ro B3auMoOACHCTBUS ¢ Kucioro. C
UCNONBL306AHUEM MeMmOo0ad AKMUBHO20 00YUeHUs — ucciedosamenvckuti memoo (3
yaca).

JlabopatopHas pa6ora Ne 2 [IpurotoBineHne pacTBOPOB M OMPECICHHE TOYHOU
KOHIICHTpAITNH -3 Jaca.

[Ipurorosiienne pacTBopa CEpHON WA COJISTHOM KUCJIOTHI C 3aIaHHOW HOPMAJIbHOM
KOHIIEHTpAllME€d W3 pacTBOpa C HU3BECTHOM MAaCCOBOWM JOJIEH KHUCJIOTHI.
Omnpenenenne  KOHLEHTPAUUM  KUCJIOTBI ~ METOJAOM  KUCIOTHO-IIEIOYHOIO
tutpoBanus. C  ucnonv3ogamuem  memooa — AKMUBHO20 — OOVYeHUsT — —
uccnedosamenvckuil memoo (3 uaca).



JlabopaTopuasi padora Ne 3 CkopocTh XMMHYECKHX peakiuid. XUMUYECKOe
paBHOBecHeE -3 yaca.

OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAITUU PEarupyroniux
BEIIECTB U TeMIlepaTypbl. M3yueHne BIUSHUS Pa3IHYHbIX (AKTOPOB HA CMEIICHHUE
XUMHYECKOro paBHoBecusi. C ucnonv3oganuem memooa aKmueHo20 00Y4eHUs —
uccnedosamenvckuil memoo (3 uaca).

JlabopaTopuasi pa6ora Ne 4 OOmiue CBOICTBa PacTBOPOB HEIIEKTPOIUTOB-3
yaca.

N3yuyenue TernoBeIx 3P GEeKToB mpoliecca pacCTBOPEHUS, JaBICHUS BOASHBIX MTApOB
pacTBOPOB pPa3jIWYHONW KOHIIGHTpPAIlMM W Pa3HON NPHUPOJABI PACTBOPECHHOTO
BELIECTBA.

JlabopaTtopnas paGora Ne 5 OOmme cBOICTBa pPacTBOPOB DIIEKTPOJIMUTOB.
['unponus coneit -3 yaca.

[IpoBenenne peaxuuii moHHOro obOmena. M3mepenne pH pacTBOpoB KuCIOT,
OCHOBaHUU M conieil. M3yueHne 3aBUCUMOCTH CTEIICHHU THUAPOJIN3a OT Pa3IMYHBIX
daktopoB. C  ucnonvzoganuem - mMemooa  AKMUBHO20  OOVYeHUs  —
uccinedosamenvckutl memoo (3 uaca).

JlabopaTopHasi pa6ora Ne 6 OKHCIMTEILHO- BOCCTAHOBUTEIBHBIE PEAKIIUU -3
yaca.

[IpoBenenne  OKUCIUTIHOOBOCCTAHOBUTENBHBIX pEAKIUHW TPU  PA3ITHUHBIX
sHaueHusix pH pactBopoB. C ucnonvzosanuem memooa aKmu8Ho20 00OyYeHUs —
uccreoosamenvckuil memoo (3uaca).

JladopaTopHbie padorbl NeNe 7-10 Xumudeckue CBOMCTBa HemeTaioB -12
4acoB.

N3ydeHne B3aMMOJIEMCTBUSI HEKOTOPBIX HEMETAIJIOB JIPYT C APYroM, METalaMu,
pacTBOpaMu KUCIIOT U LIEIIOYEH, BOJIOM.

XUMHYECKUE CBOKMCTBA BOJIOPO/IA, BOJBI, IEPOKCHIA BOIOPO/IA.

XVWMHUYECKHE CBOWCTBA TMPOCTHIX U CIOXKHBIX COCIUHEHUM, O0Opa30BaHHBIX
3JIEMEHTAMH MOATPYIIIBI KUCIOPOaa.

XVWMHUYECKHE CBOWCTBA TMPOCTBIX M CJIOXKHBIX COCAMHEHHH, 00pa30BaHHBIX
3JIEMEHTaMH MOATPYIIIIBI a30Ta.

XUMHYECKHE CBOMCTBA rAJIOTEHOB U UX COEIUHEHUH.

JlabopaTtopHas padora NeNe 11-13. Metammnst [-l1l rpymnm, rmaBasie moarpynm- 9
9JacoB.

HBy‘-IeHI/Ie BBaHMOﬂCﬁCTBHH HaTpud, KajJdblOuA, aJIOMHUHHA C HCMCTAJNIAMH H
BOI[Oﬁ. I/I3y‘-IeHI/IC BO3MOXXHOCTH B3aHMOHeﬁCTBHH KajJlblusa, aJOMHHHUA C
KHMCJIOTaMH U IICJI04YaMU.

JladopaTopHasi padoTa NeNe 14-18 MeTamisl MOOOYHBIX OATPYMH -1549acoB.

N3yyeHne HEKOTOPHIX XHMHUYECKUX CBOMCTB JXeje3a, COCAUHEHHM Maprasia,
Xpoma, BaHausl, THTAHA.

1. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOMI
PABOTbBI OBYYAIOIINXCA



Y4eOHO-METOIUYECKOE

oOecrieueHue

CaMOCTOATENBHOM

paboThI

o6yqa10m1/1xc;1 10 AUCHUIIIINHC «HeOpFaHI/I‘-IeCKaﬂ XUMUA» TPCACTABICHO B

[Ipunoxenuu 1 u BKiItO4aeT B ceOs:

OHHaH-Fpa(l)I/IK BBINIOJIHEHUSI CaMOCTOSITEIbHOMU pa6OT]':>I 10 JUCHUIIJIMHC, B

TOM YHUCJIC IPUMCPHBIC HOPMbI BPEMCHH Ha BBIMMOJIHCHHUEC 110 KAXKI0OMY 3aJlaHUIO,

e XapaKTEpUCTHKA 3aJaHUN [JIsI CaMOCTOSATENbHON paldOThl CTYAEHTOB H

MCTOAUYCCKHC PCKOMCHAAIINH 10 UX BBIIIOJTHCHUIO,

e TpeOOBaHUS

K MMpCaACTAaBJICHUTO )51

CaMOCTOSITETIbHON PadOoTBHI;

0(OpPMIICHUIO

¢ KPpUTCPUHN OLCHKU BBITTOJIHCHHA CaMOCTOSITCIIbLHOU pa6OTBI.

KOHTPOJIb JOCTUKEHUSA IIEJENA KYPCA

pE3yabTaTOB

Ne | Kontposmpye OueHo4YHbIE CpeJICTBA -
/m | Mble MOaynu/ Kopp! 1 aTans! popmupoBanus HaVMEHOBaHUE
paszzaenst / KOMITETCHIINH TEeKYIUI IIPOMEKYTOY
TEMBI KOHTPOJIb Hast
JTUCLUTUTAHBI aTTecranus
1 | MOJVIJIb 1. TFOTOBHOCTBHIO K | 3HAHMe: N3yuenune DK3aMeH.
TEOPETHNYE | ycrionmpzoBanu | ~-OCHOBHEIE MOHSTHUSA | TEOPUU Mo | DK3aMeHaIu
CKUE 10  OCHOBHEIX | XHMHH; 71a00paTOPHOU | OHHBIC
OCHOBBI dmamKo- -OcHOBHBIE 3aKoHBI | pabote Ne 1, | Bompochl
XNUMHUU XHMUHU,; oruer (TIP-6). | NeNe 1-30.
Pasnen . XUMIYCCKHX, -CtpoeHue aroMa u | CobecenoBanu
Crpoenue MaTeMaTUICCK | xyvyyecKas CBA3b. ¢ (YO-1).
aTOMOB U HX MU HHBIX [IpakTnueckue
MOJIEKYI. €CTECTBEHHOHA 3aHsATHS  NeNe
Paznen Il. YUHBIX 1-2  (YO-1),
XuMmuyeckas OHSITHi - caaya
CBSI3b U METOIOB  TIpH KOJUUIOKBUYMOB
CTPOCHHE NeNel-2 (VO-
BEIIECTBA. peIICHIN 2);
npodeccrnoHa TecToBbIit
BHBIX  3aJa4 koHTpoJb (I1P-
(OIIK-5); 1);
JIOMAIIIHSS
pabota Ne 1;
No2.
YMmenue: IToaroroska
-AHanM3upoOBaTh oTueTa 1o
MaTepuai ¥ 000CHOBBIBAThH | Ja00OpaTOPHOI
MOAXONMBI K  pemieHuto | pabore Ne 1,
3a/1ay4,; (ITP-6),
- BriGupars KoHnTponbHbIe
parroHaIbHBINA CIOCO0 paboter  NeNo
pelieHus1, OMupasich Ha 1-2 (TTP-2).
OCHOBHBIE 3aKOHBI XuMuH; | KomtokBuymsl




-OnuceIBaTh CTPOCHUE
aTOMOB U MOJIEKYJI.

NoNel-2  (VO-
2). JlomarHue
3aganusi  NeNe
3-4.

Jlaboparoprast
Baanenmue: 6 P NE:) 1
-HaBbikamu pabota A2 L,
. (TIP-6);
AKCIIEPUMEHTAIILHON KOHTOOIbHAS
paboThl B XMMHUYECKOH 6 p 1
6 ) pabota Ne
naboparopuy; (ITP-2)
-HaBpikaMy  XUMUYECKHX ’
ACUCTOR: KOHTPOJIbHAS
?H ’ pabora Ne 2
aBBIKaMU aHajm3a (ITP-2);
B3aHMMOCBSI3HU cocTaBa, KOMOI’(BH .
CTPOCHMSI M CBONCTB NeNel-2 (ySl\’/IO
BEIIECTB. 2)’ -
-Hapbikamu pacueToB I[(.)MaHIHI/Ie
XUMHYECKHAX
sagagusa NeNe
SKBUBAJICHTOB. 3.1
MO/VIJIb 1. TOTOBHOCTBHIO K | 3HAHHe: N3yyenune DK3aMeH.
TEOPETHUYE | ycriompzoanu | ~OCHOB XUMHUYECKOH | TEOpUH 1o | DK3aMeHalu
CKHUE 0  OCHOBHBIX | KAHCTHKH; 1abopaTopHO | OHHbBIE
OCHOBBI dbusmKo- -OcHoB XUMUYECKOH | paboTe Ne3 | Bompochl
XUMHUMN. TEPMOANHAMHKH. (TIP-6); NeNe 31-33.
Pasnmen 111. XUMIICCKHX, CobecenoBann
3akoHoMepHOC | MATEMAaTHHCCK e (YO-1).
TH IpoTeKaHust | UIX W HHBIX [IpakTnueckue
XUMHUYECKUX €CTECTBEHHOHA 3aHATUS  NelNe
MIPOIIECCOB. VUHBIX 3-4  (YO-1);
MMOHATUH u cnava

KOJUIOKBHYMa
METOJIOB  IIPH N3 (YO-2):

- )
perIcHIn TectoBbIit
npocdeccroHan koHTpob (I1P-

BHBIX 3a71a4 1);
(OIIK-5); Jlomaraue
pabotel  NeNe

5-6.

yMeHue: Brimonnenue u
-AHaIM3upoBaTh MOATOTOBKA
MaTepuan 1 000CHOBBIBATH | OTYETA o
MOAXOJBl K  pelIeHuto | JabopaTtopHoit
3azad4, pabote Ne3
-Onpenensite (TTP-6); cnmaua
HaIpaBlieHUE U | KOJUIOKBUYMa
BO3MOYKHOCTh TIpoTekanus | Ne3  (VO-2);
mpoliecca, OMNUPasCh Ha | IOMalllHEe
OCHOBHBIE 3aKOHBI | 3agaHue Neg.
KUHETUKH u

TCPMOJUHAMUKU.




BJIaJieHHE: Brimonnenue u
-HaBbikamu pacdyeToB mpH | MOJArOTOBKA
pelieHuun oTueTa 1o
TEPMOXMMHUYECKHX 3ajay; | JabopaTopHO
-HaBbikamu pacueTroB | pabote Ne3
CKOPOCTH xumudeckoi | (ITP-6); cmaua
peaKkiuu. KOJUIOKBUYMa
Ne3  (VO-2);
JIOMalllHue
paboter  NeNe
5-6; 8.
MOJVIJIb 1. TOTOBHOCTBHIO K | 3HAHUE: N3yyenune DK3aMeH.
TEOPETHUYE | ycrionpzoBanm | ~PHU3MKO-XUMHYECKOI TEOpUH o | Dx3aMmeHaru
CKUE 0 OCHOBHLIX | TEOPHH PAaCTBOPOB; 71a00paTOPHBIM | OHHbBIE
OCHOBbBI brsmKo- -Teopun pabotam Ned4 u | BOIpocsl
XNMHUMN. ANEKTPOIUTHICCKOM Ne5  (TIP-6); | NeNe 34-46.
Paznen V. XUMIICCKHX, JIUCCOLTMAIINN. CobecenoBann
PacTBOpBHI. MaTEMATHIECK | -KomruecTBEHHBIX e (YO-1).
HX M HHBIX | XapaKTEpPUCTUK IIpakTrnueckoe
€CTECTBEHHOHA | paCTBOPOB, nponeccoB | 3aHsTHe  NoS
YUHBIX pacTBOpEHHUs u | (YO-1); cnmaua
TOHSITHI o1 | QICKTPOITHTHIECKOI KOJUIOKBUYMa
JIACCOLNAIIHH. N4 (VO-2);
METOJIOB  TIpHU .
TecToBbIil
peHICHIH koHTpoIb (ITP-
npodeccruoHan 1);
BHBIX 3aza4 Jomaraue
(OIIK-5); pabotsr  NelNe
7,9,10.
yMeHHue: Beinonnenue
-I'otoBUTH pacTBOpHI | 1a00PATOPHBIX
3aJIaHHON KOHIIEHTpaluu; | paboT Ne No 4-
-IIpoBouTh BBIUMCIEHUSA | 5 (TTIP-6);
MAacchl, o0bema u | Beimosnenue
KOHIIEHTPALIMU PACTBOPA; | KOHTPOJIHHOU
-IIpoBouTH paboTsI
KJ1acCU(PHUKAIHIO Ne2(TTP-2).
JJEKTPOJIUTOB,; TecToBbIit
-Ilucath ypaBHeHus | KOHTpoJb (I1P-
ANEKTPOIUTUYECKOMN 1);

JUCCOLMALUA U PEeaKIui
HMOHHOTO 0OMeHa;
-Berunciare pH pactsopa;
-Bbrunciars CTEIIEHb
JUCCOLUALUN
JJIEKTPOJINTA.

BJIA/IeHHE:

-HaBrpikamu
MPUTOTOBJIEHUSI PACTBOPA;
- HaBpikamu Oe3omacHoi
SKCIIEPUMEHTAIILHON
paboThI € ANEKTPOIUTAMU;
-HaBbikaMu onpeneneHust

Jlomamane
paboThI
NoNe7,9,10.
Cnaua
KOJUIOKBHyMa
Ned4 (VO-2)




u BBIYUCIICHUS pH
pacTBopa, BBIYUCTIATH
CTCTICHb JMCCOLIAAITAN
DIIEKTPOJINTA.
MOAVYJIb TOTOBHOCTBIO K | 3panume: H3zyuenue DK3aMeH.
2.PEAKIIMO | ycnonp3oBanu TEOPHUH TI0 DK3aMeHau
HHAA 10 ocHOBHBIX | ~“OKUCIUTENBHO- 71a00paTOPHBIM | OHHBIE
CIIOCOBHOC usHKo- BOCCTaHOBUTEIBHBIX paboTam Ne5 1 | BOIPOCHI
Th peaKuHﬁ. Hp()uecc()B Ne6 (HP-G); NoNo 46-48.
XUMWAYECK | XHMIHCCKIX, - cnerms u | Cobecenosann
nx MaTeMaTHiCCK | poceTaHOBIICHNS. Ux | e (YO-1).
BEUIECTB. UX W HHBIX | GHOJOTUYECKOMN POJIH. [IpakTnueckoe
Paznen l. | ecrectBennoHa | -Ilpomecca  rumpommza. | 3aHsATHE Nob 1
BaxHenmme | yyppix Ycnosuii ero nporekanus, | Ne7 (YO-1);
XUMHUYCCKUEC MOHSTHI " KOJIMYECTBECHHBIX JAOMaAIIHNuEe
MIPOIIECCHI. MeTONOB  mpH XapaKTepUCTHK, paboThl NeNe
OMOJIOrTYECKOi POIIH. 11-13.
pelIeHIH
npodeccuoHall | yMeHue: Hoaroroska
b 3aau OTYETOB T10
(OTIK-5); -ITucats ypaBHEHUSI gzggg:;oﬁfﬁ?d
OKHCITHTEITHLHO- =N
BOCCTaHOBUTEJIbHBIX 5-6(I1P-6);
peaxiwii, onpenensty | COOSCEN0BANN
OKHUCITUTEITh u | CHa
BOCCTAHOBHUTEIIb, TpaKTHICCKIX
-ITucats ypasHenus | SAHATIAX NoNe
TUAPOJIN3A COJIH; 6-7 (YO-1);
-ITpoBOHTH Brinonnenune
KOJINYECTBEHHYIO KOHTPOJIBHBIX

XapaKTEepUCTHUKY IpoIllecca
TUAPOJIU3A.

pabot NoNe3-4
(TIP-2).

BJIaJIeHHE:

-HaBbikamu mpoBeneHus H
HaIMCcaHus
OKHUCJIUTEILHO-
BOCCTaHOBUTEILHBIX
peaKkIuii;

-HaBbikamMu ycTaHOBIIEHUSA
BO3MOJKHOCTH THJIPOJIN3a

COJIM, MCXOOd M3 €€
MIPUPOIBI;

-HaBbpikamu
KOJIMYECTBCHHBIX
paccyeToB rpouecca

TuapoOJIn3a.

IToaroroBka
OTYETOB I10
71a00paTOPHBIM
pabotam NoeNo
5-6(ITP-6);
Co0OecenoBanu
e Ha
MIPaKTUYECKUX
3aHATHAX NeNeo
6-7 (VO-1);
Breimonnenue
KOHTPOJIBHBIX
pabot NeNe3-4
(TTP-2).




MOJ1YJIb
2.PEAKIIMO
HHASL
CIIOCOBHOC
Tb
XNUMMNYECK
nx
BEILIECTB.
Pazgen 1.
CaolicTBa
HEMETAILUIOB H
METAaJIJIOB.

TOTOBHOCTBIO K
WCIIOJIb30BAHU
10 OCHOBHBIX
¢buzuko-

XUMUYECKHUX,
MaTeMaTHYECK
UX W HHBIX
€CTeCTBEHHOHA
YUHBIX

MOHSTUI u
METOJIOB  TIpH
pereHnH

npodeccruoHan

BbHBIX

(OTIK-5);

3aaa4

N3yyenune

TEOPHUH TIO
SHAHMeE: 1a60paTOPHBIM
~Hopwm rexumxy | Pa00TaM NeNe
Oe3omacHOCTH TIpu paboTe 2-96(1_[1)-6)’
c HEOpTraHH4ecKuMy | — O OCCCAOBAHN
BEIIIECTBAMH,; e (YO-1).
~Hopm rexuuky | [IPAKTHYECKUe
6e30MacHOCTH TIpu paboTe ;argmm;([) Ni"Ng
C XUMUYECKOW TOCYIOH u | © (YO-1);
000py/I0BaHKEM; Chada
- XMMHYECKUX cBojictp | KOWIOKBIYMA

Ne 5. (VO-2);
METaJUIOB U HEMETAJJIOB U .

6 TecToBbIit
00pa3oBaHHBIX UMH | onrposs (TTP-
COCIMHEHUH. 1);

)
Jomarraue
paboThr NeNe
14-16.
yMeHHue: Brinosinenue u
-PaboTaTh ¢ XUMHYECKAMHU | TIOJTOTOBKA
BEIIIECTBAMH C OTYETOB T10
coOII0ICHUEM HOPM 71a60paTOPHBIM
TEXHUKH 0€301MacHOCTH; pabotam NoNo
-YMmenwne xapakrepusosarsb | 7-9 (ITP-6);
CBOMCTBA METAJIJIOB U CobecenoBanu
HEMETAIIJIOB U e Ha
00pa30BaHHBIX UMH MPAKTHYECKUX
COCIUHEHHUH, UCXOIS U3 3aaTusIx NeNe
WX COCTaBa M CTPOCHUS; 89 (YO-1);
-ITucarb ypaBHEHUSA Beinosnnenue
XUMHUYECKUX PEaKIui KOHTPOJIBHOM
Pa3JIMYHBIX THUIIOB. paboter  Ne5
(TIP-2).
TecToBbIit
koHTpoJb (ITP-
1);
BJIa/IeHHe: Brimonnenue u
-HaBpikamu  Ge3omacHOi | MOATOTOBKA
3KCIEPUMEHTAIIbHON OTYCTOB IIO
pPaGOTH; 71a00paTOPHBIM
pabotam NeNe
-HaBpikamu onucanus )
. 7-9 (T1P-6);
CBOMCTB METaJJIOB U
CobecenoBanu
HEMETAIIJIOB U
e Ha
00pa30BaHHBIX MU
. MPAKTHYECKUX
COEIMHEHUH, UCXOIS U3
UX COCTaBa M CTPOCHUS; sanATHAX NoNe
’ 8-9 (YO-1);
-HaBpikamu ~ HamucaHus
. Brinosnnenue
YPaBHEHMH  XUMHYECKHX | oo mepois
peaxiuit Pa3IMYHBIX | paGorer  NeS
THUIIOB. (ITP-2).

OK3aMeH.
Ok3aMeHau
OHHBEIC
BOIPOCHI
NeNe 49-72.




TUnoBbIE KOHTPOJIBHBIE 3a/ITaHNS], METOAUYECKHE MATEPUAIIbl, ONPEACIIAIOIINE
NpOLEAypbl OLICHUBAaHUS 3HAHUM, YMEHUHA MW HABBIKOB U (WJIM) OIbITa
JESATENbHOCTH, a TaKKe KPUTEPUU M IOKa3aTelnH, HEOOXOAMMbIE I OLEHKH
3HAaHWM, YMEHWH, HaBBIKOB U XapaKTepu3ylolue HTanbl (HOPMHUPOBAHUS
KOMIIETEHIMA B  TPOLECCEe  OCBOEHHUA  00pa3oBaTENbHONW  MIPOrpPaMMBbl,
npeacTtasieHbl B [Ipunoxenun 2.

V. YYEBHO-METOJNYECKOE OBECHEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTepartypa:
1. [lepuunpinall.B., AnmapueBA.U., CunuypunaP.E. Heopranudeckast xumus /

- Hoocu6.: HI'TY, 2011. - 107 c.: ISBN 978-5-7782-1574-0 - Pexxum noctyma:
http://znanium.com/catalog/product/546179

2. Makapopa O.B. Heopranmyeckas xumusi [DIeKTpOHHBIN pecypc]: yueOHOe
nocobue/ MakapoBa O.B.— DnekTpoH. TekcToBble naHHbie.— CapatoB: A# [lu

Op Meaua, 2010.— 99 ¢.— Pexwum mocryma: http://www.iprbookshop.ru/730.html

3. bontpomerok B.B. Heoprannueckas xumusi [ DJIEKTPOHHBIN pecypc]:
nocoOue AJig MOATOTOBKHY K LIEHTPAIM30BaHHOMY TecTupoBaHuio/ boaTpomMerok
B.B.— Dnexrpon. TekctoBble qanHble.— Munck: TerpaCucremc, 2013.— 287
c.— Pexxum nocrtyna: http://www.iprbookshop.ru/28139.html.

4, Jlugua P. A. CipaBOYHUK 1O OOIIEH U HEOPTaHUYECKON XUMUU.- 2-€ U31I.,

uctp. u jpoi. - M.: KonocC, 2008.

http://www.studentlibrary.ru/book/ISBN9785953204651.html

JononHuTebHAS JUTEpATypa:

1. lepnunpina JI.B. Heopranmdeckas xumusi [DJIEKTPOHHBIM pecypc]:
31a9d W YNPaOKHCHHWS JJIS  BBIIOJTHEHHUS KOHTPOJBHBIX padoT/
[lleuunpina JI.B., AmapueB A.N., Cunuypuna P.E.— DnekTpoH.
TEKCTOBBIC JTAHHbIE.— HoBocubupck: HoBocubupckmit
rOCy/IapCTBEHHBINH TeXxHHUeckuii yHuBepcuteT, 2011.— 107 c.— Pexum

ngocryna: http://www.iprbookshop.ru/44672.htmil.

2. T'maaka, H.JI. O6mas xumust: yaeOnoe nocooue / H.JL I'muaka. —

Mocksa: KHOPYC, 2011. — 752 c. https://studfiles.net/preview/6128396/



http://znanium.com/catalog/product/546179
http://www.iprbookshop.ru/730.html
http://www.studentlibrary.ru/book/ISBN9785953204651.html
http://www.iprbookshop.ru/44672.html
https://studfiles.net/preview/6128396/

3. Adonuna JLLU. Heopranuueckass Xumus [DIEKTpPOHHBIA pecypc]:
yueOHoe mnocobue/ Adonuna JL.U., AnapueB A.U., KazakoBa A.A—
OnekTpoH. TekcToBble JaHHble.— HoBocuOupck: HoBocubupckuii
roCy/1apCTBEHHbIM TexHUuYecKkuil yHusepcuteT, 2013.— 104 ¢.— Pexum

nocryma: http://www.iprbookshop.ru/47698.html.

HNuTepHer-pecypcebl

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

OnexkTtpoHHass Oubimoreka yueOHBIX MarepuasioB 1o xumuu. Caut
MOCKOBCKOTO rocyagapCTBCHHOI'O YHUBCPCUTCTA M. M.B. JIoMmoHOCOBA:
http://www.chem.msu.su/rus/elibrary/welcome.html

Ok wNPE

HI.METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCIIUITIJIMHBI
CopeprxaHrne METOANYECKUX YKa3aHUI BKIIFOYAET:

e PEKOMEHJAIMY TI0 IUIAHUPOBAHUIO U OPTraHHW3allM¥ BPEMEHHU, OTBEIACHHOTO
Ha W3Y4YEHUE TUCIUIUINHBI,

e OINMCAHWE TIOCJICOBATEIILHOCTH JACHCTBUN CTYAEHTA, WIHW aJlTOPUTM
U3YUYEHUS TUCIUIUTHHBI,

e CIIMCOK METOAUYCCKUX Pa3pab0OTOK U pEKOMEHAAITUI

IV.MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOTUH A
INPOT'PAMMHOI'O OBECIIEHEHUA

Hcnonp3oBanue nporpaMmmuoro ooecneuenus MS Office Power Point, Excel
Hcnonws3oBanue BuaeomMaTepuaios caira http://www.youtube.com

V. METOJAUYECKUE YKA3AHHUS IO OCBOEHMIO
T COUTIITAHBI

Teopernueckas 4acTh JTACIUATUTUHBI «Heoprannueckas XUMUS
PacCKpBIBACTCSl HA JICKIIMOHHBIX 3aHATHAX, TaK KaK JIEKIUS SIBISETCI OCHOBHOM
dbopMoii  00ydeHus, TAe IpernojaBaTesieM JaloTCs OCHOBHBIC  TTOHSTHS

JUCHUITIINHEBIL.


http://www.iprbookshop.ru/47698.html
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html
http://www.youtube.com/

[TocnemoBaTenbHOCTh MBJIOKEHUST MaTepualla Ha JICKIUOHHBIX 3aHSATHUSX,
HampaBjieHa Ha (OpMHpOBaHHE Y CTYIAEHTOB OPUEHTUPOBOYHON OCHOBBI ISt

MOCJIEIYIOIIET0 YCBOCHUS MaTepHaia Ipu caMOCTOSITEbHOM padoTe.

Ha mpaktnuecknx 3aHATHSAX B XOJ€ AUCKYCCHM HAa CEMHHAPCKUX 3aHATUSAX,
npu 00CykKaeHuu pedepaTtoB U Ha 3aHATUAX C TIPUMEHEHUEM METOJI0B aKTHUBHOTO
oOy4eHHMs] CHEUUATUCThl y4yaTCsl aHaJU3UpPOBaTh M NPOTHO3UPOBATH PA3ZBUTHE

HAaYKH XUMUH, PACKPBIBAIOT €€ HAYUYHBIC U COLITUAJIbHBIC Hp06HeMBI.

[IpakTuueckue 3aHATHA Kypca NPOBOISATCA MO BCEM pazjenaM yueOHOH
nporpammbl. [IpakTudeckue paboThl HanpaBlieHbl HA (POPMHUPOBAHUE Y CTYACHTOB
HABBIKOB CaMOCTOSTEIIbHON HCCIeI0BaTeNbCKOW paboThl. B Xome mpakThueckux
3aHATUN CHENUAJIUCT BBIMOJHIET KOMIUIEKC 3aJaHMi, MO3BOJSIOIUN 3aKpPENUTh
JEKIMOHHBIM MaTepual IO H3y4aeMOW TeMe, MOJIyYUTh OCHOBHBIE HABBIKM B
0o0NacTIX  XMMHUU. AKTHBHOMY  3aKpEIUICHUIO  TEOPETUYECKHX  3HAHHM
CIoCcOOCTBYEeT OOCYXIeHHE MPOOJEMHBIX AacCHeKTOB JUCUUILIUHBI B ¢dopme
CEMUHapa W 3aHATUN C MPUMEHEHUEM METOJOB aKTHUBHOro oOyuenus. [Ipu sTtom
OPOUCXOAUT  Pa3BUTHE  HABBIKOB  CAMOCTOATENIBHOW  MCCIEHOBATEIBCKOM
JESTENBHOCTH B TIpollecce paboThl ¢ HAYYHOW JUTEPATypOd, MEPHOTUUYECKUMHU
U3JaHusAMH, (POpMUPOBAHHE YMEHHUS apTryMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY

3peHus, CIIylIaTh IPYIUX, OTBEYATh HA BOIPOCHI, BECTU JTUCKYCCHIO.

OcCHOBHBIE BUIBI CAMOCTOSITENIBHOW PabOTHI CHEIUATMCTOB — 3TO paboTa ¢
JIUTEPATYPHBIMU HCTOYHUKAMU M METOAUYECKUMH PEKOMEHIALMUSAMH 0 XUMUH,
MHTEpPHET—-pecypcaMu [jIsi OoJjiee TIIyOOKOTO O3HAKOMJICHHSI C OTIEIbHBIMH

mpoOieMaMu XHMUH.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJINHBI
VYyeOHple XuMHUecKHE Jabopatopuu. XHUMHUYECKas MOoCcyJa U XUMHUYECKHUE

PEaKTHUBBI JJII TPOBEASCHUS XUMHUUYECKMX OIBITOB. Harmsgaele mocoous:
MepuouUecKas cucrema xumuueckux snemeHtoB JI.M. MenpaeneeBa, Ttabmmia
pPacTBOPUMOCTH, TaOJUIlA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMAIOB.
MynbTUMEUiHOE 000pyA0BaHUE.

| JlaGopaTopust OHOJIOTHYECKON U MUIIEBONH XUMUH: | 690922, Tlpumopckuil Kpaii, r. BrmagmocTok,




7120.CTONBI XUMUY.TIPUCTEHHEIE,

BBITSDKHBIE IIKA(BI - 4 1IT.,

HarpeBaTenbHble MTPUOOPHI 2 IIT.,
XHMHYecKasi mocya,

PEaKTUBBI,

pH - merp. pH - 213 craunonapssiii - C - MmeTp
Konaykromerp

Hacoc Bakyymusiii KomoBckoro
Kon6onaresatens LOIP-LN-250
JIroMuHOCKOI

CrextodoTomeTp

[TpuGop amnst onpeneneHus: TeM-phl TUTABICHUS
Pedpakromerp

MynbTHMeIUHAS Ay IUTOPHSL:

Mono0si0ok HP ProOne 400 G1 AiO 19.5" Intel
Core i3-4130T 4GB DDR3-1600 SODIMM
(1x4GB)500GB; DOkpan mpoekimoHHBINH Projecta
Elpro Electrol, 300x173 cm; MynbTuMeauiHBINA
npoekrop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpe3noii wunHtepdeiic ¢
CHUCTEMOW aBTOMATHYECKOT'O BTSTHBAHUS KabOemei
TLS TAM 201 Stan; /lokymenT-Kamepa Avervision
CP355AF; MuxkpocdonHas MeTINIHAS
pammocucteMa YBY mmamazona Sennheiser EW
122 G3 B cocraBe OeCIPOBOAHOrO MHKPO(GOHA H
MIPUEMHUKA; Kopnexk BUJICOKOH () epEHIICBS3H
LifeSizeExpress 220- Codeconly- Non-AES;
CereBas Buacokamepa Multipix MP-HD718; JIpe
KK-mmanenmn 47", Full HD, LG M4716CCBA;
[loncucrema aynnoOKOMMYTAIIH B 3BYKOYCHIICHHUS,
IeHTpaim30BaHHOe OecrepeboitHoe obecrieueHne
AJIEKTPOITUTAHUEM

octpoB Pycckuii, moimyoctpoB CarnepHblid, TOCETOK
Asxkc, 10, ayn. M 315

690922, Ilpumopckmii Kpaii, r. BraauBoCTOK,
octpoB Pycckwuii, momyoctpoB CarnepHslid, TOCETOK
Asxkc, 10, ayn. M 422

HaumenoBanue 060pya0oBaHHBIX
HOMEIIEHNI U IIOMELIECHUN 11
CaMOCTOSITEIbHOU PaObOThI

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

Yuransssle 3a16l Hayuynou

Mono0Omok HP ProOrme

400 All-in-One 19,5

oubnuoreku [IBOY ¢ oTKpbITHIM
JocTynoM K pouay (kopmyc A -
ypoBeHb 10)

(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopoctb noctyna B Untepuer 500 MOuT/cex.

PaGoune wecta nans moAe ¢ OTpaHUYECHHBIMH
BO3MOJKHOCTSIMU  3JIOPOBbSI OCHAlIEHbl JUCIUIESIMHU U
npuHTepamMu  bpaiinsg; o000pymoBaHBI: MOPTATUBHBIMU
YCTpPOWCTBAMHU [UIsl YTEHUS IUIOCKOIEUYATHBIX TEKCTOB,
CKaHHMPYIOLIUMHU u YUTAIOIUMU MalIuHaMH
BHUJICOYBEIIMUUTEIEM C  BO3MOXHOCTBIO  PErYISLINU
[BETOBBIX CIIEKTPOB; YBEIUYUBAIOIMIMUMHU SJIEKTPOHHBIMHU
JyMaMH U YIbTPa3BYKOBBIMU MAPKUPOBLIMKAMHU

AynuTtopus Uil CaMOCTOSTENbHON
paboTHI CTYJICHTOB

r. BmaguBocTok, 0. Pycckuii .

Mono6mok Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mryk;
IMpoBoanas cers JIBC — Cisco 800 series; OecpoBoaHbIE




Asike 1.10, Kopmyc 25.1,
ayn. M621
[nomans 44.5 m?

JIBC nmns oOydaromuxcsi o0ecriedeHbl CUCTeMOi Ha 0ase
touek noctyna 802.11a/b/g/n 2x2 MIMO(2SS).




[Ipunoxenne 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUMCKOM ®EJEPAIINN
denepanbHOE roCcyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHeBOCTOYHBIN (peepabHbIH YHUBEPCUTET)
(ABDY)

IIKOJA BUOMEJIULHBI

YUYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTBI OBYUAIOLHIUXCSI
no AucuuIuinHe «O0mas 1 HeopraHuveckasi XuMUsD
cnenuagabHocTh 30.05.01 «MeaunuHcKas 0MOXHUM U
dopma NOATrOTOBKH (04YHAA)

BaaauBocTok
2016



Ilnan-rpauk BbINOJHEHUS CAMOCTOATEIbHON Pa0dOThHI 110 JUCHMILINHE

«HeopraaneCKaﬂ XHM U

Ne Jlara/cpokn Buna ) IIpumepHbIe
CaMOCTOSITEJIbHOMI HOPMBI BpemeHn | Popma KOHTpPOJIA
n/n BRITO-THEHI padoTsbI HAa BbINOJIHEHHE
Ompoc nepen
[Toarororka K HayajoM 3aHSTHS.
1 | Hexens nabopaTopHOH 9 wacon [Ipunsatue otuera o
pabote No 1. BBITIOJTHEHU T
JomariHee 3amaHue nabopaTopHOU
Nel paboTHI.
2 Henens
IToaroroBka K
5 MIPaKTHYECKOU 7 qac becena na 3aHsaTHH.
pabote No 1, Pemenue 3amauy.
Jomamnee 3amaHue
No 2.
3 Henens Ompoc nepen
[ToaroroBka K Ha4yaJiOoM 3aHSTHS.
nabopaTopHOH [IpunsiTue otuera o
3. 2 Jaca
pabote No 2. BBITIOJTHEHU T
JoMaiinee 3anaHue nabopaTopHOH
Ne 3 paboTHI.
4 yenens
IMoaroroska K
MPAKTUYECKOU becena Ha 3ansTHH.
4 2 Jaca
pabote No 2 Pemienue 3agau.
Jlomanraee 3amaHue
No 4,
5 Henens
IlonroroBka K Onpoc nepen
11abopPaTOPHON HayaJiOM 3aHSTHS.
5 paboTe No 3. 2 waca [Ipunstue otuera o
Jlomaiinee 3anaHue BBINIOJTHCHUH
Ne 5 nabopaTtopHoit
paboThI.
6 Henmens
HoxroroBka K Becena Ha 3aHATHH.
6 NPaKTHYECKOH 2 uaca Pemenue 3anau.

pabote Ne 3,
JlomalrHee 3aJaHue




Ne 6.

7 "Henenst Ompoc nepesn
[ToaroToBka K HAYaJIOM  3aHATHA.
. nabopaTopHOH 9 waca [Ipunsatue otuera o
pabote Ne 4. BBIIIOJIHEHUH
Jomamnee 3amaHue nabopaTopHOi
Ne 7 paboThI.
8 Henens TToxroroska K
IIPAKTHICCKOMY becena Ha 3aHsATHH.
8 3amsTHIO Nod 2 aca Pemenne 3anau.
Jomaiinee 3anaHue
Ne 8.
9 Henens Omnpoc nepen
[MoaroToBka K HAYaJIOM  3aHATHA.
9 nabopaTopHOH 9 waca [Ipunsatue otuera o
pabote Ne S. BBITIOJTHEHUH
Jomamnee 3anaHue nabopaTtopHoOit
Ne 9. paboTHI.
10 menens
IToaroroska K
MPAKTUYECKOU becena Ha 3amaruu.
10 2 yaca
pabote No 5, Pemenue 3amauy.
JomammHee 3amaHue
Ne 10.
11 nenens Ompoc nepen
[ToaroroBka K HAYaJOM  3aHATHUA.
1 nabopatopHoit 9 waca [TpunsTtre oryera o
pabote No 6. BBITTOJTHEHU T
JlomamiHee 3amaHue nabopaTtopHoit
Ne 11. padoTHI.
12 nenens
[Toaroroska K
MIPAKTUYECKOU becena Ha 3ansaTUH.
12 2 Jaca
pabote Ne 6 Pemenue 3aniau.
JlomamtHee 3amaHue
Ne 12.
13 nenens Omnpoc nepen
[MoarotoBka K HAYaJIOM  3aHATHUA.
13 1ab0paTopHBIM 3 aca [TpunsTHEe OTYETa O

pabotam NeNe 7-10.
JlomamHee 3amaHue

BBITOJTHEHUH
nabopaTopHOI




Ne 13. paboThI.
14 nepens IToaroroBka K
14 NPaKTHYECKOH 2 yaca becena na 3aHsaTHH.
pabote Ne 7, Pemenue 3anau.
JomamHee 3amaHue
Ne 14.
15 nepens
[Toaroroska K Omnpoc nepes
1a00paTOPHBIM HAYaJIOM  3aHSTHS.
15 paboram NeNe 11-13 3 waca [TpunsTHEe OTYETa O
U TPAKTHIECKOMY BBITIOJTHCHHUH
3aHATHIO Nes. nabopaTopHOU
JomamHee 3anaHue paboTHI.
Ne 15
16 nenens
ITonaroToBka K
1a00paTOpPHBIM
pabotam NeNe 14-18, Ompoc nepen
MPAKTHYECKOMY HAYyaJoOM  3aHATHUA.
3aHATHIO No9. [Ipunsatne otuera o
16 4 yacoB
JlomamiHee 3amaHue BBITIOJTHEHUH
Ne 16. nabopaTtopHoOi
paboTHI.
17 uenens
17 [ToaroroBka K 36 yacoB dK3aMeH
JK3aMEHY
Hroro: 72 yaca

Jomawnee 3a0anue Ne 1
Iloozomoeumuca k 1adopamopnoit pabome Ne 1.

IToozomosumubcsa k omeemam no meme «AmMoOMHO-MONEKYNAPHOE YHUEHUE)H:

1.

Jlaiite ompexneneHue

HOHATUN: "XAMUUYECKUUN

DKBHUBAJCHT BellecTna',

"MOJISIpHAsT Macca XHMHUYECKOrO SKBHBAJIIEHTA BellecTBa', "SKBUBaJCHTHBIN

00BeM BerecTBa'.

SBnsiercss M XMMHYECKUMUA SKBHBAJICHT ITOCTOSIHHOM XapaKTEPUCTUKOMN

BelecTna’?

Kak paccuuTpiBalOTCS XHUMHUYECKHE OKBHBAJCHTBI MPOCTHIX W CIOXKHBIX
BCILIECTB: KUCJIOT, OCHOBAHUM, COJIeH, OKCUJIOB?
ChopmynupyiiTe 3aKOH IKBUBAJIECHTOB.
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Cnoco0sI onpeeneHrs XuMUIECKUX IKBUBAJICHTOB BEILIECTB.

6. Uemy paBHa MOJSpHas Macca SKBUBAJIEHTA METaJl1a, €CJIM €ro HaBECKa MAacCOM
20 r BBITECHSIET U3 KUCIOTHI Bogopoa oobemoM 7.5 i mpu 18°C u 101.3 kIla?

7. llpu HarpeBaHUUM OKCHJA MeTauia Maccod 4.3 T MOoJy4eH KUCIOPOJ 00BEMOM
0.58 1 mpu 17°C u 113.3 xlla. Onpenennure MOJSIPHYIO MAacCy 3KBUBAJECHTA
MeTaa.

8. MonsipHass macca 3KkBUBajeHTa Merauia paBHa 23.24 r/monb. C cynbdaTom
aMMOHHUSI OH JaeT KBacilbl, M30Mop(pHBIE XpOMOBBIM KBacuiam. Ompenenure
OTHOCHUTEJIbHYI0 aTOMHYIO MacCy SJIEMEHTa, e€ro CTeNneHb okucieHus. Kax
HA3bIBACTCS ATOT DJIEMEHT?

9. HaiinuTe OTHOCUTENBHYIO aTOMHYIO MacCy MeTaJljla, €r0 CTENEeHb OKUCIICHUS U
dbopmyny XJjopuja, €ClIM H3BECTHO, UTO YJeJbHas TEIJIOEMKOCTh MeETajia
0.238 J>x/r-Tpan., a xsmopua coaepxkut 61.2% metanna u 38.8% xiopa.

10. HaliguTe OTHOCUTEIBHYIO ATOMHYIO MacCy TPEXBaJEHTHOIO 3JIEMEHTa, 3Hasl,

yto u3 1.5 r anemenTta nmonydaercs 3.63 r xmopuma. Kakoa abconroTHas macca

(B KT') aromMa JaHHOTO dJeMeHTa?

Momawinee 3a0anue Ne 2

Iloozomoeumouca Kk 00cyrycoenuro 60npocos no meme «AmMmomMHoO-moeKyaapHoe

YUueHue»:

1. Ornpenenenue MOHATHI: AJIEMEHT, aTOM, MOJIEKYJa, MPOCTOE U CJIO0KHOE

BEIIECTBO, OTHOCUTEJILHBIE aTOMHAS U MOJICKYJISIpHAsE MacChl, a0COTIOTHBIE MacChl

aTOMOB M MOJIEKYJI, ONIPEJCTICHUE TOHATUS “MOJIb .

2. Kakue BeIMUMHBI HA3bIBAIOT MOJISIPHONM MacCOi U MOJIIPHBIM 00BEMOM?

3. Kaxkue mapamerpsl onpeaensoT GU3nIecKoe COCTOSHHUE Ta3a U KaKUe yCIOBUS
COCTOSIHUS a3a Ha3bIBAIOT HOPMAJIbHBIMU ?

4. Yro HazpBaeTCAd TMNOCTOAHHOM ABoraapo? Kak wucnonas3yior ee s
ONpeIeJICHHUs] MACcC aTOMOB U MOJIEKYH?

5. Kak u3 ypaBHEHHsS COCTOSIHMS Ta3a IOJy4YuTh ypaBHeHUE MeHpaeneena-
Knaneiipona?

6. Kakas BennumHa Ha3bIBACTCS] YHUBEPCAIBHON Ta30BOM MOCTOSTHHOM, U B KaKUX
€UMHHULIaX OHA MOXET OBITh BbIpayKeHA?

/. UYto Ha3bIBaeTCs MNaplyaJbHBIM JaBlICHHEM Tra3a? 3aKoH mMapiualibHBIX
JTaBJICHUH.

8. Uro Ha3bIBaeTCs aOCOMOTHON U OTHOCUTEIHHOM IIIOTHOCTHIO Ta3a?

KakoBa 3aBUCHMOCTh MEXIy MOJICKYJISIPHOW MAacCoOM rasa U €ro IJIOTHOCTBIO

10 BOJIOPOJTY, BO3AYXY?

10. 3aKOH SKBUBAJICHTOB.

11. laliTe ompeneneHue MOHATHI: SKBUBAJIEHT, MOJSpHAs Macca SKBHUBAJICHTA,
SKBUBAJICHTHBIN 00BEM.

12. MeTos! onpeiesieHrs aTOMHBIX U MOJISKYJISIPHBIX Macc.

13. Kak BBIYHCIUTH DKBUBAJICHT M MOJSPHYIO MAacCy JKBHBAJICHTA CIOKHOTO
BelllecTBa (OKCH/a, KHUCIOThI, OCHOBAHMS, COJIH)?

14. Kak BBIYMCIUTH SKBUBAJICHT BEIECTBA B OKUCIUTEIHHO-BOCCTAHOBUTEIBHOM
peakuu?

Jomawnee 3a0anue Ne 3

Iloozomoeumuca k 1adopamopnoit pavome Ne 2.

©



Iloozomoeumucsa K peuienuio 3a0au no meme « Pacmeopbl»:

1. Omnpenemure ®(%) (H3PO.) B pactBOpe, monydeHHOM mpu pactBopeHun 20 T
ee B 1 1 BOZBL

2. Kakoit o6beM Boabl Hajo npubaBuTh K 1 1 65%-HOro pactBopa a3oTHOMU

kuciotel (p = 1.4 r/mu), utoObl monyunth 30%-Hblil pacTtBOp? Omnpenenute

MOJISIPHYIO KOHIICHTPAIUIO UCXOHOTO PacTBOpa.

3. B Bome obOwemom 111 pactBopsiercs 4.37 1 cepoBogopona. Ompenenure
IOPOLEHTHOE cojJiepkaHre H>S B cepoBOIOpPOIHON BOJIE, HACBHIILIEHHONW MO
JaBJIeHUEM 95 MM PT.CT.

4. Kakas macca KHCJIOpOJa M a30Ta pacTBOpeHa B 1| J1 BOJBI, HACHIIIEHHOU
BO311yxoM, eciii B 100 o6bemax Bojabl pacTBopsieTcs 4.8 o0beMa Kuciaopoaa u
2.4 o6bema azora?

JMomawnee 3a0anue Ne 4

Botnoanums 3a0anun no meme «Cmpoenue amoma» u « Xumuueckasn cea3on:

1.Hanucate snektponHbie KoHpurypanuu atomos: P, Br, Fe, V, Mn.

2. HanmcaTh KBaHTOBBIE YUCIIA JIJISI BHEITHUX 3JIEKTPOHOB 3TUX aTOMOB.

3.0npenenuth TUN THOpUIM3AIUA OPOUTANICH IEHTPAIbHOTO aToMa B YacTHIIE,

Ha3BaTh U U300pa3uTh ee reomerpudeckyro popmy:BeH,, CHa, MgCly,BFs.

4. OnuimTte TN CBsI3U B MoJiekynax Fz,H20, NaCl.

5. Omummure mo MMO wmosekynsapusie obpasoBanms Hy, Hp', Hy. Kak
U3MEHSIETCS B 3TOM PSAY JUIMHA XUMUYECKOM CBSI3H, SHEPTHs CBS3H U MOYeMy?

JMomawnee 3a0anue Ne 5

Iloozomoeumuca k 1abopamopnoit pabome Ne 3.

Iloozomoeumubca k omeemam no meme «CKopocms Xumuueckux peaxyuil.

Xumuueckoe pasnosecuey:

1. Uto Ha3bIBAETCSI CKOPOCTHIO XUMUYECKUX peakiuii? Kak usmepsrorcs cko-

pOCTH XUMHUYECKUX peakiuii? [IpuBenute nmpuMepsl peakiuii, MPOTEKAIOIINX C

Pa3TUYHBIMU CKOPOCTSIMH.

2. Ot kakux (haKTOPOB 3aBUCUT CKOPOCTh XMMHUUYECKUX peaKIuii?

3. ChopmynupyiiTe 3aKOH NIEUCTBUS MacC. 3alHIIUTE €r0 BhIPAXKEHUE IS

peakuuu Nz + 3Hz < 2NHs;. M3obpasure rpadudeckun 3aBUCHMOCTH CKOPOCTH

peaKIuu OT KOHUEHTPALIUH.

4. KaxoB ¢pusudeckunii cMbICT KOHCTaHTBI CKOPOCTH XUMHYECKOM peakiuu? Ot
KakuX (paKTOpOB 3aBUCUT BEJIMYHMHA KOHCTAHTHI CKOPOCTH?

d. MoxeT I cTeneHb U3MENIbUCHUS] PEareHTOB BIIMATH HA CKOPOCTh Te€Tepo-
T€HHOTO XMMHUYECKOTo mpoliecca, nouemy?

6. Kak BrnusieT u3aMeHeHne TeMIepaTypbl Ha CKOPOCTh XUMUYECKUX pEeaKuii?
7. UTo Ha3bIBaeTCsl SHEPrUel aKTUBALMU XUMUYECKoro rnpoiecca? Kak MOKHO
ONPENIeNIUTh SHEPTUIO0 AKTUBAIIUU JAHHON XMMUYECKOWU peakiuu?

8. Kakue peakumm HazpiBaroTcs 1HenHbIMU? lIpuBenuTe mpuMepbl peakiui,

MPOXOSIIIMX MO MEXAaHU3MYy UEMHBIX C HEPA3BETBICHHOM W Pa3BETBICHHOU
LIETIBIO.

Q. Kakue peakuuu Ha3piBatoTCst oOpatumbiMu? [IpuBenuTe npumepsl.

10. Kakoe cocrosiHue I OOpPaTHMBIX TPOIECCOB HA3BIBACTCS PABHOBECHBIM ?
Kpurepuii cocTosHrsa XUMUYECKOTO PABHOBECHSI.

11. TloueMy XMMHUYECKOE paBHOBECHE HA3bIBACTCS TUHAMUYECKUM ?



12. KonuuecTBeHHas XapaKTEpUCTUKA COCTOSIHUS paBHOBecus. Dusmueckuid
CMBICJI KOHCTaHThI paBHOBecHs. CIIOCOOBI €€ BbIPaXKEHHS.

JMomawnee 3a0anue Ne 6

Pewuums 3a0auu no meme «Ckopocmsv Xumuueckux peakuyuii. Xumuuecxoe
pasHnogecuey:

1. PaccuuTaiite, Kakas W3 YETBIpEX peaklUMi NpPOTEKaeT € HauOOJNbILIEH
CKOPOCTBIO, €CJIH HM3BECTHO, YTO 3a PABHBIM MPOMEXYTOK BPEMEHU B PABHOM
o0beMe mnpu MepBOM peakiuu oOpaszyercs 1 r Bomopoma, mpu BTopod — 30T
XJIOPUCTOTO BOJOPOJA, IPpHU TpeTheld — 92 I cepHOU KUCTIOTHI U MPU YETBEPTOU —
150 r okcuzaa ceunma(lV).

2. B cocyne o6bemoM 1 M® 3a 5 4YacoB BBIKPHCTALIM30BAIOCH 80 KT
rnayoepoBoii  comu  NaSO4-10H,O.  Paccuutaiite  cpeiHIOl0  CKOPOCTh
00pa3oBaHus coNM: a) B Kr/M>-uac; 6) B I/1°CeK; B) B MOJIb/J1°MHUH.

3. IIpu Ttemneparype 510°C u3 50 cm® rpemyuero rasza B TedeHHE 5 MHUHYT
TpeBpalaeTcs B Hapbl Boabl 2.5 cM® rasza. BeMHCINTE, BO CKOIBKO BPEMEHH
HNOJIyYUTCS TOT JKE€ pe3yiapTar peakuuu mpu temneparype 560°C u npu
temneparype 20°C. TemneparypHbsiii KO3)PUIIUEHT paBeH 2.

4, [Ipy HEKOTOpBIX YCIOBUSAX B PAaBHOBECHMU HaxoisaTcs: | Moib a3oTa,
0.5 mounb Bomopoaa u 6 Moib ammuaka. OnpenenuTe UCXOIHbIE KOJMYECTBA a30Ta
1 BOIOPOJA.

5. PaBHoBecue  peakimu  moayderus — ¢ocrera  CO + Cl, <> COCl;
yctanoBuioch mpu KoHuenrpamusx: [Cl,] = 0.6 mons/m; [CO] = 0.3 moub/x;
[COCIly] = =5 monb/n. Beiuncianre KOHCTaHTY paBHOBecHsA. Bo cKoJgbKO pa3

YMEHBIIUJIOCh JIaBJICHWE B PABHOBECHOM CHUCTEME IO OTHOUICHHIO K
NepBOHAYATLHOMY ?

6. Peakuusa mnporekaer mno ypaBHeHuio A+ B« C+J[. Onpenenure
PaBHOBECHBIE KOHIICHTpallMM BElIeCTB B cucrteme, ecaiu K =1, a wucxoaHbie
KOHIICHTpallun [A] = 2 moab/n, [B] = 7 moins/7.

HHomawmnee 3a0arnue Ne 7

Iloozomoeumuca k 1abopamopnoii pabome Ne 4.

Iloozomoeumuvca k omeemam no meme «Obugue ceolicmea pacmeopos He
INNEKMPOIUMO6):

1. PactBopenme Kak (PU3MKO-XMMHUYECKUN TMporecc. TerioTra pacTBOPEHHS.
Xumnueckas Teopusi pactBopoB MenneneeBa. ConbBarbl. Dusnueckas Teopus
pactBopoB Bant-I'odda.

2. OOmme cBoiicTBa pacTBOpoB. fBieHuss ocmoca. OCMOTHYECKOE JaBJICHHE.
3akon Bant-T'odda.

3. IloHmwxkxenue maBieHUs Mmapa pacTBOpoB. IloBEIICHUE TeMITepaTyphl KUTICHUS H
TIOHIKEHUE TeMIIepaTyphl 3aMep3aHus pacTBOPOB. 3aKOHBI Payis

MMomawnee 3a0anueNe 8

Iloozomoeumuvca k omeemam no meme «OCHOBbL MEPMOOUHAMUKU):

1. TepmoanHamMuyecKkue BENMYUHBL. BHYTpEeHHSS SHEprus.

2. DHTAIIBONS.

3. DHTponus u 3HEprus [ mboca.



4. CraHIapTHblE TEPMOJAMHAMUYECKUE BEJIMYUHBI. XHUMHKO-TEPMOJUHAMHYECKUE
pacyeThl.

Jomawnee 3a0anue Ne 9

Iloozomoeumuca k 1abopamopnoii pabome Ne 5.

Iloozomoeumovca Kk  omeemam no meme «Ceoiicmea  pacmeopos

INEKMPOTIUM 06N :

1. Uto Ha3bIBae€TCs MOHHBIM MPOU3BEICHUEM BOAbI? Kakas CBSI3b CYLIECTBYET
MEX1Y KOHCTAHTON AMCCOLUMAIIMY U HOHHBIM MPOU3BEICHUEM BOJIbI?

2. B kakoM COOTHOILIEHMM HAXOAATCA KOHUEHTPAIMM BOJOPOJHBIX U

TUAPOKCWIBHBIX HMOHOB B 4HCTOM Boje? Yemy paBHa BeJIUYMHA HOHHOTO
npousBeieHus BoAwl npu 22°C? Yemy paBHaA BEJIMYMHA BOJIOPOJHOIO MOKA3aTEINs
(pH) aucroii Bonbl mipu 22°C? U3meHseTcs 11 BeTMYUHA BOJIOPOIHOTO MOKa3aTesI
BOJIbI C YBEJIMYEHUEM TEMIIEPaTyphl?

3. Yemy paBHa BelMYMHA BOJOPOAHOro mokazatens (pH) pacTBOpoB,
KOHIIEHTPALMsl HOHOB BOJOPOAa KOTOPBIX paHa 1-107, 1-103, 1-108?

4. KonueHrpaiiuss MOHOB BOJIOpOAa B PacTBOpE 1-108%. KakoBo 3HaueHWe
TUAPOKCUIIBHOTO Toka3atensi(pOH)?

5. B Bone o6veMom 1 11 pacTBopeH ammuak oobemom 5.6 n(H.y.). Onpenenute
pH pacTBOpa, eciii KOHCTaHTa JUCCOLMAIUU dIeKTpoiuTa 1.8- 107,

6. B Bome o6wemom 500 mn pactBopero 10 1 pactBopa ¢ ®(%) HNOs; 10%
(mmoTHOCTH pactBopa paBHa 1 r/mm). Onpenenute pH pacTBopa, cuuTas, YTO
KHCJIOTa TUCCOIMUPYET MOTHOCTBIO.

7. B Bozme o6pemom 200 M pacTBOpeHO 4 T rujipokcuaa Hatpus. Onpenenure
pH pacTBOpa, cuuTasi, 4To MIEI0Yb TUCCOIUUPYET MOTHOCTHIO.

MMomawnee 3a0anue Ne 10

Pewiumps 3a0auu no meme «Obuque ceoiicmea pacmeopoes):

1. Kaxoit 06sem oxcuaa cepoi(1V) cnenyet pactBoputs nipu 17°C u
750 MM pr.cT. g moaydenus 0.01 M pactBopa?
2. JlaBieHure HACBIIIIEHHOTO Mapa BOAHOTO PACTBOPA HEJIEKTPOJIUTA MIPU

100°C paBHo 720 MM prt.cT. Onpeienure, CKOJIbKO MOJIb BOJbI IPUXOIUTCA HA
1 MoJIb pacCTBOPEHHOIO BEIIECTBA B 3TOM PACTBOPE.

3. Omnpenenute MOJIEKYISIpHYIO Maccy kamdapsl, eciau pactBop 0.552 r ee B
17 v a¢upa xkunut Ha 0.451° BbImIe, YeM YUCTHIN ADUP.
4. [Tpu xako¥ TemmiepaType 3aMep3HeT pacTBop 1 T HuUTpoben3ona B 10 r

OcH3071a, €CIIM YUCTBIA O0CeH30II 3amep3aeT npu 6°C?

5. Onpenenute hopMyiy BellecTBa, cojiepxkaiiero 39.56% yriuepona, 7.69%
Bozopoza u 52.75% kucnopona, €Cii OCMOTUYECKOE J1aBICHUE PACTBOPA,
coaepskariero 36 r atoro BemiecTBa B 1 11, paBHo 4.5 at™ nipu 0°C.

Jomawnee 3a0anue Ne 11

Iloozomoeumuca k 1abopamopnoii pabome Ne 6.

Hanucamv ypagnenus caedyiouux OKUCIUMENbHO-60CCIMAHOGUMETbHBIX

peakuyui:
K>Cr,0O7 + KoSO3 + HSOs —

K,SO3 + KMnO4 + KOH —»



K>SOz + KMnO4 + H, O —

JMomawnee 3a0anue Ne 12

Iloozomoeumuca k omeemam no meme «l'uoponus coneiy:

1.ITonsiTvie TMApPOIIH3A.

2. Tunel coneu, NOABEPrarouXcs THAPOIN3Y. Y paBHEHUS THAPOIU3A.

3. KonnuecTBeHHass XapaKTEpUCTUKA THIPOJIA3A.

4. Hammucats ypaBaenue ruapoiusa AlCl; ZnCly KoCOs,

5. Kak u3meHseTcs okpacka WHIUKATOPOB (JIaKMyC) B pacTBopax cyibdara
ATIOMHUHMS, alroMUHaTa HaTpus? Kakoe U3 3TUX COCNMHEHUN THAPOIU3YETCS
CUJIbHEE U TToYeMy?

MMomawnee 3a0anue Ne 13

Iloozomoeumuca k 1abopamopuvim pabomam NeNe 7 - 10.

Iloozomoeumuca k omeemam no meme «Qougue ceoicmea HemMemanioe»:

1. OOBsicHUTE, TOYEMY BOJOpPOJ B MEPUOJUYECKOM CHUCTEME DJIEMEHTOB
MOMEIIIEH KaK B MIEPBOM, TaK U B CEbMOM IpyIIax.
2. Kakoe ctpoeHne aTtoma MMEIOT W30TOMNBI BOAOPOJA: MPOTUN, ACUTEPUH,

Tputuii? Kak MOXHO mMOJNy4yuTh aTOMHBIM Boaopon? Yem ero cBoicTBa
OTJIMYAKOTCS OT CBOMCTB OOBIYHOTO BOJIOpOAa?

3. Kakue cnocoOwl moiyyeHus BOJOpOAa MMEIOT MPOMBIIUIEHHOE 3HaueHue?
OnuimurTe uX ¢ MOMOIIBI XUMUYECKUX ypaBHeHUN. HazoBute Hambosiee BaKHBIC
MPUMEHEHHUS BOJOPO/Ia B TPOMBIIIIIEHHOCTH.

4, Kak Ha3bIBalOTCS COEIMHEHHUsI BOJOpOAAa C MeETaljlaMM W HeMeTajulamu?
[IpuBeauTe mpuMepbl COETUHEHUN, B KOTOPBIX BOJOPO MPOSIBISECT HEMOISPHBINI,
MOJISIPHBIN ¥ MOHHBIN XapaKTep CBA3U.

d. Hanumure »nexkTpoHHBIE ypaBHEHUs pPEaKUUW. YKaXUTe OKHUCIHUTEIND,
BOCCTAHOBHTEIIb:

CaH; + H,O — CuO+H; —»

H,O + Na — Li+H, —»

6. OObsiCHUTE M3MEHEHHE HEMETAINIMYECKUX CBONCTB B 3aBHCHUMOCTH OT

TOJIOXKEHUS DJIEMEHTA B TIEPUOUUECKON CUCTEME XUMUYECKUX JIEMEHTOB.
Jlomawinee 3a0anue Ne 14

Hanumure  35eKTpOHHBIE  ypaBHEHUS  pEakUUd. YKaXHUTE  OKUCIUTEIb,
BOCCTaHOBUTEIIb:

NaCrO:z + Br2 + NaOH.—

Cl; + KOH—(6e3 narpeBanus)

NaCrO2 + H202 + H,SO4 —
KMnOs+ KNO, + H,SO, —

Momawnue 3ad0anuaie 15

Iloozomoeumuca k nabopamopnvim pabomam NeNe 11-13.

Iloozomoeumuvca k omeemam no meme:

no meme «Qoujue ceoiicmea Hememanioey:

1. JlonumuTe ypaBHEHHUS peakuuil u noadepute Kod3(DPUIHUEHTHI, MOJIb3YSICh
3JIEKTPOHHO-MOHHBIMUA CXEMaMHM:

2. FeSO,4 + HO, + HoSOs — Fey(SO4g)s + ...



3. AgNO3 + H,0, + NH/,OH — Ag+. ..

4, KMnOs + H O, —» MnOs, + ...

S. CpaBHUTE BETUYMHBI CTENIEHEN JUCCOLMALIMM raJOr€HBOAOPOIHBIX KUCIOT.
[louemy cuna stux kucinor B pany ot HF k HI ysemnuusaercs? Ilouemy
(TOpOBOIOPOIHAS KUCIIOTA SIBJISETCS Cl1ab0oi KUCIOTON?

6. Kak wm3mensiercs cuna xucinor B psgy HOCI, HOBr, HOI? Hanwmmure
YpaBHEHMsI peakuuid uX Juccouuanuvv. MOXXHO 1M TOJYyYUThb 3TU KUCIOTHI B
cBoOogHOM cocTossHMU? Kak M3MeHSeTCs OKHCIUTEIbHOES ICHCTBUE TUX KHCIIOT,
€CJIM U3BECTHO, YTO PEAKIIUS MEXAY TMIOXJIOPUTOM U TUIIOMOJAUTOM MPOTEKAET MO
cxeme: NaOCI + NaOl + H,SO4 — NaSO4 + NalOs + HCI. Ypasusiite peaxiuio,
UCIOJIb3Ys HOHHO-3JIEKTPOHHYIO CXEMY.

7. Kak wm3mensiercss ycronumBocth B psiny kucior HCIO HCIO, HCIO;
HCIO4? Tlouemy? Kak B 3TOM psily U3MEHSIOTCSI OKUCIIUTEIBHBIC U KUCIOTHBIC
cBolcTBa?

8. [Ipu B3auMoaecTBUM OEPTOJETOBOW COJM C KHCIOTaMH IPOTEKAIOT
CJIEIYIOIINE PEeaKIUu:

Q. KCIO3; + HCl - KCI + Cl; + H.0;

10. KC|03 + H,SOq4 KOHIL, —> KHSO, + HCIO, + CIO, + H,O:

11. KC|03 + H,C,0s » K,CO3+ CO, + H,O + ClO..

12. VYpaBHsiiTe peakliuu ¢ UCIOIb30BAaHUEM HOHHO-JIEKTPOHHBIX CXEM.

no meme «Ceoiicmea memainnoe 21a6HbIX NOOPYNNY:

1. OcobeHHOCTH CTPOCHHUS IIEKTPOHHON 000JI0UYKH aTOMOB METAJLIOB.

2. B uem mposBiseTcs OTAUYUE XUMHH JIUTUSI OT XUMHUHU OCTAJIbHBIX IIETOYHBIX
metasuioB? [IpuBenure npumepsl.

3. MOXHO 1M YUCTO XUMHYECKHUM MyTeM TMOJYYHUTh IIEIOYHbIE METaUIbl B
CBOOOJTHOM COCTOSTHUU M3 UX COCIMHEHUN? 3anuIINTe YPaBHEHUS PEaKIIU.

4. Hanumure ypaBHEHUSI BCEX pEaKUUW, NPOTEKAIIMX MpH XpaHEHUU
METaJUIMYECKUX JIUTHUS U KaJIMs Ha BO3/1yXe IIPU KOMHATHON TEMIIEpaType.

5. TloueMy mIenOYHBIE METAUIBI HE MPUMEHSIIOTCA JJIsI BOCCTAHOBJICHHS MEHEE
AKTUBHBIX METAJJIOB U3 BOAHBIX PACTBOPOB UX COJICH?

6. OxapakTtepusyiiTe 0COOEHHOCTH CTPYKTYpPblI M CBOWCTB THAPHUIOB IIEIOYHBIX
MetaiuioB. [IpuBennTe mpuMepsl XapaKTEPHBIX PEAKIUH.

/. Kak MOXHO MOJIy4YWUTh OKCHJIbI JIUTHUS, HaTpusi U kKanus? B kakom cnydae
MOKHO MCTOJIb30BATh PEAKIUIO NPSIMOTO OKUCIICHHS METAJIJIa KUCIOPOIOM?

8. Ha dem ocHOBaHO HCMOIB30BaHHE MEPOKCUIOB IIEJIOYHBIX METAJUIOB IS
pereHepanum KUCIopoAa B 3aMKHYTBIX CUCTEMax, B KOTOPBIX HAKaIlJIMBAaECTCA
YTIEKUCBIN ra3?

9. 3akoHUWTE ypaBHEHUS PEAKIUI:

Na,O, + Kl + H,SO, — Na,O, + FE(OH)Z + H,O —»
KO; + H,SO4 — KO; + Na;SO3 + H,SO4 —

10. KakoB XMMHYECKH COCTaB COJbl KAayCTHUYECKOW, KPUCTAJUTMYECKOM,
KaJbLIMHUPOBAHHOM, MUTHEBOW?

11. B Bujae KakuxX COCAWHECHUW aIIOMMHUM BceTpedaercss B mpupoae? Kak
MOJYYAr0T METAJUIMYECKUN ATFOMUHUN B TPOMBIIUIEHHOCTH?

12. OxapakTepusyiTe ¢ TOMOIIBI0 YPAaBHEHUN PEAKIMiA OTHOIICHHUE ATIOMHHUS K
BOJIC, KUCTIOTaM, IIEJIOYaM.



13.

14.

16.

Hanumure ypaBHeHMs peakuil MOJIyYeHHUS U3 OKCUAA AIFOMUHUS CIEAYIOLUIUX
COCIMHEHUW: alllOMUHATa HATpus, XJOpUAA aJOMUHUSA, AIIOMOKAJIHEBBIX
KBAacI[OB.

Kakoe wu3 BemectB NH3z-H,O unu NaOH cnemyer B3sATh AJis TOJIHOTO
ocaxkaeHuss rugapokcuaa amomuHuA? Ilouemy? Hanwumure ypaBHeHuUs
peaKuu.

Hanumure ypaBHEHUs peakuuii:

A|C|3 + (N H4)2C03 + H,O0 —»

NaAlO; + NH.Cl + H,O —

A|253 + H,0O >

Momawinue 3ad0anuaNe 16

Iloozomoeumuca k 1adopamopuvim pabomam NeNe 14-18.
Iloozomoeumuca k omeemam no meme:

no meme «Oﬁmue CBOIICMEaA MEMA106):

1.

CocTaBUTh ypaBHEHUS CICAYIONIUX PEAKIUA:

a) Ti+ HCI (koH1) —> r) TI(OH)3 + HNO3; —
6) Ti + HCl (ussy + O2 —> 1) [Ti(H0)e** + S0» —
B) Ti + HF (komm.) —> e) [Ti(HzO)e]C|3 + CuCl, —»

Mosxket nu katuon tutaHa(lll) BzammozeiictBoBath ¢ katuonom skeiesa(lll),
TUXPOMAT-UOHOM U XJI0paT-uoHOM? COCTaBUTh YPAaBHEHHUSI PEaKIIHil.
CocTaBuTh KOOPAMHAIIMOHHBIE (DOPMYIBI TPEX THAPATHBIX U30MEPOB COCTaBA
TiCl3-6H20. TlpennoxuTh XUMHYECKHN METOJ HACHTU(GUKALNN JINTaHIOB,
BXOJSIIMX B COCTaB BHYTPEHHEW cdepbl HM3OMEPHBIX KOMIUIEKCHBIX
COEeIMHEHUH.

CocTaBuTh ypaBHEHHS CIEIYIOUTUX PEAKIIUIA:

a) Ti(SO4)2 + H2SO4 (xonn) —> r) TIO(OH)2 + HF —
6) Tl(SO4)2 + HZO (xom) — I[) TlO(OH)Z + KOH (komm) —>
B) Ti(SO4)2 + H20 (rop) — e) TIO(OH), + HNO3 (xom) —

Kakoit o06bem pactBopa ¢ MaccoBod pgoneld kapOonara Hatpus 10%
(Pppa = 1.05 r/Mmi1) HEOOXOIWUMO TPUTOTOBUTH I PEAKIUH C OKCHIOM
BaHanus(V) maccoit 1 r, ecnu coorHomenue peareHtoB 1.2:1? Kakas macca
BaHaJ[aTa aMMOHHS MOKET OBITH MOJTy4YeHa IPH B3aUMOACHCTBUHU TOTYYSCHHOTO
pacTBOpa C pacTBOPOM XJIOpUAA AaMMOHHUS, €CJIH BBIXOJ HPOIYKTa
peakiuu 60%7?
3aKOHYUTH YPABHEHUS PEAKIIUH:
NHsVO3; + HCI ® —>
NH;VOs + HCI P —
NHsVO3; + NaOH —
NH;VO;s; + H, 0, —
Hanucath ypaBHeHUs peakiuid, COOTBETCTBYIOIIUX U3MEHEHUIO OKPACKU:
NaVO3; —— cuHSIT —> 3eicHas ——> (UOJIETOBas.

2
KpacHas
3aKOHYUTh YPABHEHHUSI PEAKLINAMN:

Vz(SO4)3 + KMnO,4 + H,SOs —



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

VSO3 + Na,SO3 + H,O —

V(OH); + O; + HO —

Hanucate ypaBHeHue peakuuu cruiaBienus: okcuaa xpoma(lll) ¢ ruapokcugiom
HaTpusl.

Hanucate ypaBHeHUs peakuuid, MOATBEPKIAIOMUX aM(pOTEpHbIE CBONCTBA
ruapokcuaa xpoma(lll).

Hcnonb3ys ypaBHEHUS peaklUi, ONUCATh, KAK U3MEHSIOTCS CBOMCTBA OKCHJIOB
B psany: CrO— Cr,03 — CrOs. [louemy?

PaccuutaTth pH 0.1 M pactBopa cynbdata xpoma(lll), yautsiBast €ro ruipoins3
1o | crynenu.

Hanucats ypaBHEHHs peaklUil B3aUMOJACHUCTBUS MOAUIA KAJIUS C JUXPOMATOM
KQJIMS B KUCJIOW U HEMTPAJIbHOU Cpeax.

Hanucate ypaBHeHHE peakiuy B3aUMOJEHCTBUS XpoMmaTa Kajlus ¢ CyiIbGuaIoM
KaJus B LIEJIOYHOU CpeJe.

IIepmaHraHat Kajnusi B CWWIbBHOLEJIOYHOM PAaCTBOPE MOCTEIIEHHO MTPEBPAILACTCS
BHayaJie B MaHTaHaT Kajus, a 3aTeM B okcua maprania(lV) ¢ omHoBpeMeHHBIM
BblAeIeHUEM ra3a. COCTaBUTh YPAaBHEHUS TPOUCXOASAIINX MPU 3TOM PEAKIIUIA.
TpeOyetcst oOecuBETUTH pPaAcTBOpP, COAEpKAUIUN HEOOJBIIOE KOJUYECTBO
NepMaHraHata Kajausi, HO TaK, 4TOObl HE MPOMCXOAMIIO BBINAJEHUE OCAaJKA.
IIpenyokuTh BO3MOXKHBIEC IIyTH PEIICHUSA 3TOW 3ajauyd. Hamucats ypaBHEHUs
peaKIuu.

B onny npobupky nomerieHa HaBecka CTPYXKKU MapraHia, B Jpyryro - peHHs.
B o00e mnpoOupku 100aBlieH KOHUEHTPUPOBAHHBIM pacTBOp MEpOKcHIa
BOoZOpoza. Hanucars ypaBHEHUS POUCXOIAIIMNX PEAKIIU.

OcCy1ecTBUTh psiJi IPEBPALLCHUN

Mn—» MnCl,— Mn(OH), — Mn0O, — K,;MnO, == KMnO,
MnCl,

OtHomenue snemenToB VIl b moArpynmnel K KUCJIOTaM U LIEJI0YaM.

Cnenath BbIBOJ 00 M3MEHEHUM BOCCTAHOBHUTEJIBHOM CHOCOOHOCTH THAPOKCHU-
0B M(OH), nns M =Fe, Co, Ni 1 0 BO3MOXHOCTH HX CaMOIPOH3BOJIBHOTO
OKUCJICHUS KUCIIOPOJIOM BO3/1yXa.

HN3MeHeHne yCTOMYMBOCTH M KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB B PAIY
Fe203 — C0203 e Ni203.

ITogoOpaTth okucIuTenn, moaxoasaIue s nepexoga M(OH), — Me(OH)s, rae
M = Fe, Co, Ni. HartnucaTtp ypaBHEHHUS peaKIuul.

Hanucath ypaBHEHUS peakiuid, MOATBEPKIAONINX aM(OTEPHOCTh OKCHIA U
rugpokcuaa xemnesza(lll).

He mpoBoxns pacuetsl, yka3ars, kakoBa cpeaa 0.1 M pacTtBopoB nepxioparoB
xkenesa(ll), kobanwTa(ll), Hukens(ll). s kakoro m3 pacTBOpoB 3HaueHue pH
Oynert Boie? HanucaTh ypaBHEHUS peaKIIUA.

Hanucath ypaBHEeHHS peakiuii, ¢ TOMOIIbIO KOTOPHIX MUHEPAJl MUPUT MOKHO
MepeBecT B CIeAylouue BellecTBa: a) cyiabdart xkenesza(ll); 0) oxcun
xenesa(lll); B) okcun xenesa(ll); r) cynwsdar xxenesa(lll); x) aurpar xeneza(lll).



26. lIpeasioxkute cnoco® mnosydeHuss Hutpata sxenesa(ll). Ilouemy mnonyuenue
ATOTO BEIIECTBA SIBISIETCS TPYAHOU XUMHUKO-TEXHOJOTUUECKON 3a1aueii?
27. CocTaBUTh ypPABHEHUS CIECAYIOIIUX PEAKIUNA:

a) FeC,04 + KMnOy + H2S04 — r) Fe(NO3)2-6H20 (r)—""—
6) FeS + HNO; (xon) —> )1) Fe(N03)3-9H20 (1) —
B) FesO4 + HCI — e) Fe,0Os ) T Li.CO3 (1) —r s

IIpuMepsl pelieHus 3a1a4
[pumep 1. Peakuus onuckiBaercs ypaBueHueM 2NO + Oz <> 2NOa..
Konnenrparuu pearupyromux pemectB (Moiw/n): [NO] = 0.03; [O2] = 0.05. Kak
U3MEHUTCS CKOPOCTh peakinu, eciu KoHueHTpaus O, Bo3zpacteT A0 0.06 mosb/1,
a xoHuenTpauus NO - 1o 0.05 monb/n?
Pewenue: 3anuceiBaeM Bolpakenue 3/IM 171 JaHHON peakLyu:

v=k- [NOJ* [0]

v1=k-0.032:0.05 = 45-10°5;

V2 =k-0.052:0.06 = 150-10°5;

-6

Y2 _ 150-10 = 3.3, CKOpOCTh peakiiuu Bo3pacteT B 3.3 pasa.

v,  45-107°

[Ipumep 2. Koncranra paBHOBECHSA o0paTuMoro rporuecca
2NO + Oz <> 2NO; npu 494°C paBua 2.2. B cocrosaum paBHoBecus [NO] =
0.02 monw/m; [NO2] = 0.03 monb/n. BeMUCIUTE HayadbHYIO KOHIICHTPAIUIO
KHUCIIOpO/a.

Pewenue: O0603HAUMM HMCXOAHYIO KOHIICHTPALIMIO KHUCJIOpOAAa 4Yepe3 X.
PaBHOBecHast KOHIIEHTpalMs KUCIOpoaa Toraa Beipasurcs kak x-0.015, Tak kak
corjacHo ypaBHeHHIO peakuuu u3 1 mosb Oz ob6pazyercs 2 moinb NO2, TO ecTh Ha
obpazopanue 0.03 monp NO; u3pacxomoBaiioch B 2 pa3za meHsble (0.015) momns Oo.
[loncraBnsiem paBHOBECHBIE KOHIIEHTPAIIMHN B BBIPa)KEHNE KOHCTAHTHI PABHOBECHS

_ [NO,T* . B 0.03?
T [NOT[0,1' =" 0.022(x—0.015)  Pemas ypasuenue, Haxomum x = 1.04.
CrnenmoBatenbHo, wucxomnas [Oz] =
1.04 momb/m.

[Mpumep 3. Kaxoit 06bem 0.1 N pactBopa AgNO3z HE0OX0IUM AJI PEaKInu C
0.3 N pactBopom AICl3 o6semom 0.5 mn?

Pewenue: Tlockoibky BemecTBa B3aUMOACHUCTBYIOT B SKBHUBAJICHTHBIX
KOJIMYECTBAX, TO MOKHO HAITMCATh:

CN(AgNC)g) : V(AgNOg) = CN(A|C|3) : V(AlClg)

CrnemoBaTeabHO:

0.1-Vagnos = 0.3-0.5 Vagno, =

0.1

[Ipumep 4. OnpenenuTs OTHOCUTEIBHYIO MOJICKYISIPHYIO MacCy TJIHIEPHHA,
€CJIM TeEMIEpaTypa KUIICHUs €ro pacTBopa ¢ MaccoBou n1oJieit 4.6% Ha 0.26° Bhile,
YeM TemIlepaTrypa KUIeHHUsS YUCTOU BOJIBI.



Pewenue: CornacHo ypaBHEHHIO:

M:E-m' -1000’
1’1’12 * At
Haxoaum M = (0.52- M = 92 r/MOIb.
100-0.26

MomnsipHasi Macca YUCJIEHHO paBHAa OTHOCUTEIBLHOM MOJIEKYJISAPHOW Macce,
cienoBatenbHOo Mr(rnuuepuna) = 92.
3agaum 1151 CaMOCTOATEILHOIO pelieHus (IpuMepbI)
1.BBIYyucnuTh OCMOTHYECKOE JJaBICHUE PACcTBOpPA C MACCOBOM foieit caxapa 2.5%
npu 27°C (p = 1).
2.B 0.1 N pactBope cynbdar kanus nonusuponad Ha 71%. KakoBo ocmoTruyeckoe
JaBjieHuE JaHHOoro pactBopa npu 0°C?
3. Temneparypa 3amep3aHusi KpoBsiHOM cbiBopoTku -0.55°C. Paccuutath MO-
JISTIBHYIO KOHIIEHTPAIIUIO COJIEH B KPOBH, YCIIOBHO CUMTAsI, YTO BCE COJIM SBIISFOTCS
OMHApHBIMU M TIOJIHOCTBHIO pACMANAOTCd Ha HOHBL. Hanudume B CHIBOPOTKE
HEDJIEKTPOJIMTOB BO BHUMaHUE HE MPUHUMATD.
4.0npenenuts (GopMyny BemiecTBa, coaepxkainiero 94.38% yriepona u 5.62%
BoJOposa, eciu pactBop 2.55 r ero B 100 r sTuioBOro cnupTa KUAMUT MOPU
temnepatype Ha 0.29°C Bblllie, 4YeM YUCTHIN CIIUPT.
5.0mnpenenuth KOHIEHTPAIMIO MOHOB aIOMHUHUS M CYJIb(aT-MOHOB B pPacTBOpPE
cynbdara amomuHus KoHUeHTpammu 0.1 M, ecaum Kaxymascs CTENeHb
nuccorranuu coitm 90%.
6.B pactBope xsopHOBAaTUCTOM KHUCIOTHI KOHIeHTpauuu 0.1 MOJb/T cTeneHb
mucconuannn ee paBHa 0.08%. Ilpum kakoll KOHIIEHTpAalMu pacTBOpa OHA
yBeJIUUYUTCS B 2 pasa, B 10 paz?
7.1Ipp KakoM KOHUEHTpAllMM pPacTBOpA MYPaBbUHOM KHUCIOTBI CTEIICHb €€
Jyccolanuu pasHa 6.7%?
8.BbIUMCINTh MOJISIPHYIO KOHIEHTPALMIO pacTBOpa KHUCIOTHI MO 3HAYEHUIO €€
creriean auccormanyn: a) o(HNO2) = 10%; 6) a(HF) = 0.1; B) a(CH3COOH)
= a(HNO3) B pactBope koureHTpatuu 0.1 MOJIB/II.
9.BpIUHMCINTh KOHCTAaHTY AUCCOIMALMU YKa3aHHBIX HUXE KUCJIOT MO 3HAYEHUIO
CTEINEHU IUCCOLUAIINYI B PACTBOPE JAaHHOW KOHLIEHTPALINH:
a) s HCOOH C = 0.2 monw/7, o = 32%;
0) mist HCIO C = 0.1 mounp/i1, a = 0.07%;
B) mist H2CO3 o mepBoii ctynern C = 0.15 monw/a, o = 0.173%.
10.Yemy paBHa maccoBasi J0Jisi YKCYCHOW KHCJIOTHI B pactBope (p = 1 r/mm), mns
xoTtoporo [H*] = 3.6-10° mons/n, o = 3%?
11.Haiitn xonuentpaimio nonoB H™ m pH B BOAHBIX pacTBOpax, B KOTOPBIX
KOHILIEHTPAIHs THAPOKCHA- MOHA (MoJIb/1) coctapuseT: 10%4; 3.2:10°%; 7.4-101; 10°
12
12.Boruricaute pH pacTBOpOB, B KOTOPBIX KOHIEHTpaius noHoB H™ (Mob/i)
paBHa: 2-107; 8.1-103; 2.7-1071°,
13.0npenenuts pH pactBopa, B 1 1 koroporo coxepxutrcs 0.1 r HNOs.
Jluccomuanuio KUCI0Thl CYUTATh ITOJHOIA.



14.ITpu 716°C KOHCTaHTa CKOpPOCTH OOpa30oBaHMsI MOAKMCTOTO BOJOpPOJa paBHA
1.6:10%a xoHcTanta cKkopoctd muccomuanuu 3.0-10%. Haiitu KoHCTaHTY
paBHOBECHUS JUCCOIMAIIMN HOJUCTOr0 BOJIOPO/Ia TP TaHHOM TEMIEpAType.
15.Peakuus unet no ypaBuenuto 4HCI + O, < 2H,0 + 2Cl,. Uepes HekoTopoe
BpeMs [IOCJI€ Havala peakiuy KOHIEHTPALNKY YYaCTBYIOIINX B HEHM BEIIeCTB ObUIH:
[HCI] = 0.009 monsw/m; [O2] = 0.02 monw/a; [Clz] = 0.003 Moab/n1. BeraucauTs: a)
KOHLEHTPAIMIO BOJSHOIO Mapa B 3TOT MOMEHT; 0O) MCXOJHYI KOHILIEHTPALHUIO
KHCIIOpOJa U XJIOPUCTOTO BOJOPOIA.

16.Ilpy HeKOTOpBIX YCIOBUSX B paBHOBecun peakuuu Nz + 3H; <> 2NH;3
HaxoasaTcs 1 monb azota, 0.5 mMonp Bojopona u 6 mMoiab ammuaka. Onpeaenutb
UCXOJHbIE KOJMYECTBA a30Ta U BOJIOPOA.

17.PaBaoBecue peakuuu 2NO + O, <> 2NO; ycTaHOBUIIOCH MPHU CIEAYIOMIMX
koHneHntparusax Bemects: [NO] = 0.08 momw/i; [O2] = 0.03 mons/n u [NO;] =
0.01 monw/n. Beruncnute ucxoausie  KoHueHTpaumud NO, O, KOHCTaHTY
paBHOBECHS.

CrpykTypa oTuera nmo JadopaTopHoi padore

Otuersl 1O JTA0OPATOPHBIM paboTaM TPEJCTABISAIOTCS B IJICKTPOHHOMN
¢dbopMe, MOATOTOBIICHHBIC KaK TEKCTOBBIC JOKYMEHTHI B peakTope MSWord.

OtyeT 1o paboTte KOMKEH OBITH 000OIIAIOIINM JOKYMEHTOM, BKJIIOUATh BCIO
uH(OpMaLMIO TIO BBITIOJHEHHUIO 3aJaHUN, B TOM 4HCIE, ypaBHEHHUS peaKIui,
TaOJMIBI, METOJUKY TPOBEICHUS JTa0OPATOPHBIX OIBITOB, CIIUCOK JIUTEPATYPHI,
pacyeTsl U T. 1.

CtpyKTypHO OTYET IO JiabopaTopHOW paboTe, KaK TEKCTOBBINM JTOKYMEHT,
KOMILJIEKTYETCS TI0 CJICAYIOIIECH cXeMe:

o TumynvHolll 1ucm — 0osa3amenvHas KOMIIOHEHTA OTYETa, IIepBasi CTPaHUIIA
oTYeTa, 10 MPUHATON I Ja00paTOPHBIX padoT GopMe (TUTYIBHBIN JTUCT OTYETA
JOJDKEH pa3MenaThes B o0mmeM ¢aiiie, r1e mpeacTaBiIeH TEKCT OTUeTa);

e [cxoouwvie oannvle K 6blNOJHEeHUIO 3a0anuill — o0s13aTelIbHas KOMIIOHEHTA
OTYeTa, C HOBOM CTPaHUIIBI, COACPKAT YKa3aHUE BapUaHTa, TEMBI H T.1I.);

e (OcHosHas uacmb — MaTepHUabl BHIIOJHCHUS 3a7aHUi, pa30uBaeTcs IO
pyOpHKaM, COOTBETCTBYIONIUX 3aJaHUSM PAOOTHI, C HEPAPXUICCKON CTPYKTYPOM:
IMTYHKTBI — TIOJAMYHKTHI U T. JI.

PexomeHyeTcsi B OCHOBHOM YacTHU OTYETa 3arojiOBKU pyOpHUK (MOJIpyOpHK)
naBaTh HCXoAs W3 (POpMYyIHpPOBOK 3ajaHuii, B (opMe  OTIIIaroJbHBIX
CYIIECTBUTEIIBHBIX;

® Bwigoovl — o0s3aTenbHas KOMIIOHEHTAa OTYETa, COAEPKUT 0000IIaroIIne
BBIBOJIbI IO paloTe (Kakue 3aJayd PElIeHbI, OLIEHKA PEe3YyJIbTAaTOB, YTO OCBOECHO
IIPU BBITIOJIHEHUU PabOThI);

e Cnucox aumepamypevl — 00s3aTelbHasi KOMIIOHEHTa OTYETa, C HOBOM
CTpPaHUIIbI, COAEPKUT CHUCOK MCTOYHUKOB, MCHOJb30BAHHBIX MPU BBHIMOJTHEHUU



paboThl, BKJIIOYAsl JJEKTPOHHBbIE HCTOYHHUKM (CIHUCOK HYMEPOBAHHBINA, B
COOTBETCTBHH C MPaBUJIAMU ONMHUCAHUs OUOIOrpadum).
Odopmiienune oTuera no 1adopaTopHoii padore
[InaH-KOHCHIEKT ypokKa M OTYET MO Ja0OpaTopHON padoTe OTHOCHUTCS K
KaTeTOPUU «nucbMeHHass paboma», OQOPMISICTCS N0 NpaAsUIaM O@OpMIeHUs
nucvMerHvlx pabom cmyoenmamu [[BDY .
Heo0Oxonumo o0paTtuTh BHUMAaHUE Ha CIEAYIONINE acHeKThl B 0OpMICHUU
OTUYETOB PadoT:
- Habop TeKkcTa;
- CTPYKTYpPUpPOBaHHE PabOTHI;
- odopMIieHHE 3aroJIOBKOB BCEX BHUJOB (pyOpHK-1OApYyOpPUK-ITYHKTOB-
HOJIMTYHKTOB, PUCYHKOB, TaOIHII, MPUIOKEHUN);
- odopmieHHe nepeyuciaeHui (CIIUCKOB ¢ HyMepalue Wi MapKUPOBKOM );
- odopmieHue TabauIL;
- odopmieHue wunoctpauuit (rpaduxu, pucyHku, pororpadun, CXemsl);
- Habop U opopMIIeHUE MATEMATUUYECKUX BhIpaxeHul (hopmymn);
- odopMIieHHE CIHCKOB JUTEepaTypsl (OmMOIHorpaduueckux OMMCaHWil) U
CCBUIOK Ha UCTOYHUKH, IIATUPOBAHUS.
HaGop Ttekcta ocyiecTBisercs Ha KOMIBIOTEPE, B COOTBETCTBHHU CO
CJIeIYIOIIMMU TPEOOBAHUSAMM:
e [ieuaTh — Ha OJHOM CTOpoHe Jiucta Oenoit Oymaru gopmara A4 (pasmep
210 Ha 297 MMm.);
® UHTEpPBAJ MEKCTPOUYHBII — MMOJTYTOPHBIN;

e 1pudt — Times New Roman;

e pasmep mpudra - 14 nT., B TOM YHCIE B 3arojoBKax (B TaOmuIiax
nomyckaerca 10-12 nr.);

® BBIPABHUBAHHE TEKCTA — IO IIUPUHEY;

® [I0JI CTpaHUIIbI - JeBoe — 25-30 MM., nmpaBoe — 10 MM., BepXHEe U HUKHEE
— 20 MM.;

e HyMepauus CTPaHUI] — B IPABOM HHXKHEM YTIy CTPaHULBI (7151 CTPAHUII C
KHIDKHOM OpHeHTanuel), CKBO3HAas, OT THUTYJbHOIO JIUCTA JI0 TOCJIEIHEH
CTpaHHUIIbI, apaOCckuMu 1udpamMu (MEpBON CTpaHUIICH CUUTACTCS THUTYIbHBIN
JUCT, HA KOTOPOM HOMEP HE CTaBUThCSA, Ha CIEIYIOLIEH CTpaHHUIIE
npocTasisieTcs nudpa «2» u T. 1.).

® pEXUM aBTOMATUYECKOTO MEpPEeHOoca CIOB, 3a MCKIIOUYEHHEM THUTYJIBHOIO
JUCTa W 3aroJOBKOB BCEX YPOBHEW (IEPEHOC CIOB ISl OTIENbHOro ad3ana
onokupyetrcs cpeactBamu MSWord ¢ momomipio koMaHabsl «Dopmat»y —
a03a1l mpu BEIOOPE OMINU «3AMPETUTh ABTOMATUUYECKUI TIEPEHOC CIIOBY).

Ecnu pucynok wim tabnuiia pa3MenieHsl Ha qucte ¢popmata Oosnbiie A4, ux
cleAyeT YYUTHhIBaTh Kak OJHY cTpaHully. Homep cTpaHuibl B 3THX CIydasix
JIOTYCKAeTCsl HE IPOCTABIISITh.

Cnucok IUTepaTyphl U BCE NPuUlodHceHusi BKIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HyMEpaIuo CTpaHUIl pabOTHI.



Ouenusanue n1a00pamopHbiX padom NPOBOAUTCS 10 KPUTEPUAM
[TonHOTa ¥ KaY€CTBO BBITIOJHECHHBIX 3a/IaHUM;
TeopeTnueckoe 000CHOBAHME MOTYYEHHOTO PE3YJIbTATA;
KauectBo odopmieHuss oryera, HCHOJIb30BAHME MPABUI U CTaHAAPTOB
0(OpMIICHUS] TEKCTOBBIX U JIEKTPOHHBIX IOKYMEHTOB;
OtcyTrcTBHE (PAKTHYECKUX OIMMOOK, CBSI3aHHBIX C TOHUMAHUEM TEMBI.
Kpurepuu ouieHKH BBINOJIHEHHUS CAMOCTOATEIbHOM PadOThI
Ouenka «OTIMYHO
A) 3agaHue BBITIOJTHEHO MOJHOCTHIO.
b) Otuet/0TBET COCTaBIEH I'PaMOTHO.
B) OTBeThI Ha BONPOCHI MOJIHBIE U TPAMOTHBIE.
I') Marepuai noHAT, 0CO3HAH U YCBOCH.
Ouenka «Xopouio»
A), B) - Te ke , 4o u ipu orieHKe «OTIUIHON.
B) HetounocTu B 0TBETax Ha BOMPOCHI, KOTOPHIE UCIPABISIOTCS MOCIE
YTOUHSIOIIUX BOMPOCOB.
I') Marepuas OHAT, OCO3HAH U YCBOEH.
OueHka «Y 10BJIETBOPUTEIHHOY
A), b - Te xe , yTo U Ipu oleHKe «OTIAUYHOY.
B) Herounoctn B oOTBeTax Ha BOMNPOCHl, KOTOpPbIE HE BCeEraa
UCIIPABIISIFOTCS MOCJIE YTOYHSIOIIUX BOIIPOCOB.
I') Marepuai noHAT, 0CO3HAH, HO YCBOEH HE 10CTaTOYHO IOJIHO.
Ouenka «HeynoBieTBOpUTEIBHOY
A) IIporpaMma He BBINIOJIHEHA TOJHOCTHIO.
b) YcTHBIN OTYET U OTBETHI HA BOIIPOCHI HE MOJHBIE U HE TPAMOTHBIE.
B) Marepuain He IOHSIT, HE OCO3HAH U HE YCBOECH.
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IMacnopr poHAAa OLEHOYHBIX CPEACTB MO0 JMCHHUIIHHE
«Heopranuyeckass XuMus»

Kox u popmynupoBka Jransl popMUpPOBaAHUS KOMIIETEHIIUN
KOMIIeTEeHIIM U
TOTOBHOCTBIO K . .
3Haer TeopeTnueckre 0OCHOBHI 00IIEi 1 HEOPraHHMYECKOH
HCMOJIb30BAHUIO
XHUMHUH.
OCHOBHBIX ¢busuko-
XUMUYECKHUX,
MAaTEMATHUYECKUX u yMeeT HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHWA 10 XUMHU IJISA
— pelICHHS TPAKTUIECKUX U TEOPETUIECKUX
po¢)eCCHOHAIBHBIX 3aJa.
€CTECTBEHHOHAYYHBIX
HOHATHH W METOJO0B
Hpu peleHn Bianeer HaBbIkaMu MpUMEHEHUS MTOJYYSHHBIX 3HAHUH 110
pohecCHOHATBHBIX a HEOPraHWYECKOW XUMUU IS PELICHUs
sagaq (OIIK-5); NPAKTHYECKHX MPOPECCHOHATBHBIX 3a/1a4.

Ne | Kontposmpye OueHo4YHbIE CpeJICTBA -
/m | Mble MOAynu/ Kopp! 1 aTans! popmupoBanus HaVMEHOBaHUE
pasnenst / KOMITETCHIIN I TEeKYIIHI IIPOMEKYTOY
TEMBI KOHTPOJIb Hast
JTUCIUIUTAHBI aTTecTanus
1 | MOJVIJIb 1. TFOTOBHOCTBHIO K | 3HAHMe: N3yyenune DK3aMeH.
TEOPETHNYE | pcenompiosanu | -OCHOBHBIE MOHSTHUSA | TEOPUU mo | DK3aMeHau
CKUE 0  OCHOBHBIX | XAMHH; 71a00paTOPHON | OHHBIC
OCHOBBI dmamKo- -OcHOBHBIE 3aKoHBI | pabote Ne 1, | Bompochl
XNUMHUU XHMUHU,; oruer (TIP-6). | NeNe 1-30.
Pasnen . XUMIYCCKHX, -CtpoeHue aroMa u | CobecenoBanu
Crpoenue MaTeMaTUICCK | xyvyueckas CBA3b. ¢ (YO-1).
aTOMOB U UX W HHBIX [TpakTrueckue
MOJIEKYI. €CTECTBEHHOHA 3aHsATUS  NeNe
Pazpen Il. YUHBIX 1-2  (YO-1),
XuMmuyeckas OHSITHI - caaya
CBSI3b U METOIOB  TIpu KOJUUIOKBUYMOB
CTPOCHHE NeNel-2 (VO-
BEIIECTBA. peIICHIN 2);
npocgeccroHan TectoBbIit
BHBIX  3aJa4 koHTpoJb (I1P-
(OIIK-5); 1);
JOMAIITHSS
pabota Ne 1;
No2.
YMmenue: IToaroroBka
-AHanM3upoOBaTh oTueTa 1o
MaTepuai ¥ 000CHOBBIBAThH | Ja00OPaTOPHOI
NOAXOJIbl K  pemieHuto | pabore Ne 1,
3a/1au4,; (ITP-6),
- BriGupars KoHnTponbHbIe
paIMoHaIbHBINA CIIOCO0 paboTer  NeNo
pelIeHusi, Onupasich Ha 1-2 (TTP-2).




OCHOBHBIE 3aKOHbI XUMHUH;
-OnuchIBaTh CTPOEHHE
aTOMOB U MOJIEKYIL

Kosnoxsuymsl
NoNel-2  (VO-
2). Jlomainue
3amaHuss  NeNe
3-4.

JlaGopaTtopHnas
Baanenmue: patop
pabora Ne 1,
-HaBrikamm (TIP-6);
AKCIEPUMEHTAIBHOMN '
.. | KonrponsHas
paboTel B XUMHUYECKOH
) padora Ne 1
naboparopuy, (ITP-2)
-HaBpikaMy ~ XUMUYECKHX ’
ACUCTOR: KOHTPOJIbHAS
P ’ pabora Ne 2
-HaBpikamMu aHanu3a (TTP-2):
B3aHMMOCBSI3U cocTaBa, '
. Komnoksrymsl
CTPOGHHS M CBOHCTB | \oyet 5 (VO
BEIIECTB. 2)’ -
-HaBbikamu pacyeToB '
Jomarraue
XUMHYECKHAX
sagagusa  NeNe
SKBHBAJICHTOB. 31
MO/VIJIb 1. TOTOBHOCTBHIO K | 3HAHMe: N3yuenune DK3aMeH.
TEOPETHNYE | ycriomp3oBanu | -OcHOB XUMHUYECKOH | TEOpUH o | DK3aMeHaru
CKHUE 0 OCHOBHBIX | KAHCTHKH; § 71a00paTOPHON | OHHBIC
OCHOBbBI -OcHoB XUMHYECKOH | pabote Ne3 | Bompocsl
¢duzuko-
XUMUMN. TEPMOANHAMHKH. (TIP-6); NeNe 31-33.
Paznmen 111. XUMIICCKHX, CobecenoBann
3akoHomepHoc | MaTCMAaTHHUCCK e (VO-1).
TH IPOTEKaHusi | UIX W HHBIX [TpakTrueckue
XUMHUYECKUX €CTECTBEHHOHA 3aHATUS  NeNo
HPOLIECCOB. VUHBIX 34 (VO-1);
MMOHATUH u Clata
METOIOB  TIDH KOJUIOKBHYMa
p N3 (YO-2);
perIcHIH TecToBbIit
npodeccrnoHa koHTpob (I1P-
BHBIX  3ajad4 1);
(OIIK-5); Jomaraue
pabotel  NeNe
5-6.
yMeHue: Brimonnenue u
-AHaIM3upoBaTh MOATOTOBKA
MaTepuan 1 000CHOBBIBATh | OTYETA o
MOAXOJBl K  pelIeHuto | JabopaTtopHoit
3azad4, pabote Ne3
-Onpenensite (TTP-6); cmaua
HaIpaBlieHUE U | KOJUIOKBUYMa
BO3MOXKHOCTh TipoTekanus | Ne3  (VO-2);
mpolrecca, OMUPasch Ha | JOMalllHee
OCHOBHBIE 3aKOHBI | 3aaHue Neg.
KUHETUKH u

TCPMOJUHAMUKU.




BJIaJieHHE: Brimonnenue u
-HaBbikamMu pacdyeToB mpH | MOJATOTOBKA
pelieHuun oT4eTa 1o
TEPMOXUMHUYECKHUX 3a7a4; | JJabopaTopHOI
-HaBbikamu pacueToB | pabote Ne3
CKOPOCTH xumudeckoit | (ITP-6); cmaua
peaxkuuu. KOJUIOKBUYMa
Ne3  (VO-2);
JIOMaITHUE
paboter  NeNe
5-6; 8.
MOJVIJIb 1. TOTOBHOCTBHIO K | 3HAHUE: N3yyenune DK3aMeH.
TEOPETUYE | ycrionp3zoBanm | ~PHU3UKO-XUMHYECKOI TEOpUH o | DK3aMeHaIu
CKUE 0 OCHOBHLIX | TEOPHH PAaCTBOPOB; 71a00paTOPHBIM | OHHbBIE
OCHOBbBI brsmKo- -Teopun pabotam Ne4 u | BOIpocsl
XNMHUMN. ANEKTPOIUTHICCKOM Ne5  (TIP-6); | NeNe 34-46.
Paznen V. XUMIICCKHX, JIUCCOLTMAIINN. CobecenoBann
PacTBOpBHI. MaTEMaTHIECK | -KomruecTBEHHBIX e (YO-1).
HX M HHBIX | XapaKTEpPUCTUK IIpakTrnueckoe
€CTECTBEHHOHA | paCTBOPOB, nponeccoB | 3aHsATHE  NoS
YUHBIX pacTBOpEHHUs u | (YO-1); cnaua
TOHSITHI o | QICKTPOITHTHIECKOI KOJUIOKBAyMa
JIACCOLNAIIHH. N4 (VO-2);
METOJIOB  TIpHU .
TecToBbIil
peHICHIH koHTpoIb (ITP-
npodeccruoHan 1);
BHBIX 3aza4 Jomaraue
(OIIK-5); pabotsr  NelNe
7,9,10.
yMeHHue: Beinonnenue
-'oroBUTH pacTBOpHI | 1a0OPATOPHBIX
3aJIaHHON KOHIIEHTpaluu; | paboT Ne No 4-
-IIpoBouTE BBIUMCIEHUSA | 5 (TTIP-6);
MAacchl, o0bema u | Beimonnenue
KOHIIEHTPALIMU PACTBOPA; | KOHTPOJIBHOU
-IIpoBoauTH paboTsI
KJ1acCU(PHUKAIHIO Ne2(TTP-2).
JJEKTPOJIUTOB; TecToBbIit
-Ilucath ypaBHeHus | KOHTpoJb (I1P-
ANEKTPOIUTUYECKOMN 1);

JUCCOLMALUA U PEeaKIui
HMOHHOTO 0OMeHa;
-Berunciare pH pactsopa;
-Bbrunciars CTEIIEHb
JUCCOLUALUN
JJIEKTPOJINTA.

Jlomamane
paboThI
NeNe7,9,10.
Cnaua
KOJUIOKBUYMA




BJIa/ICHHE:
-HaBbikamu
IIPUTOTOBJIEHUS PACTBOPA;
- HaBbikamu Oe3omacHOi
DKCIIEPUMEHTAIILHON
paboTHI € ANIEKTPOJINTAMU;
-HaBbikamu onpeneneHus

Ned (YO-2)

u BBIYUCIICHUSA pH
pactBopa, BBIYUCIIATH
CTENeHb JIACCOLIMAIAN
AJIEKTPOJIUTA.
MOVYJIb TOTOBHOCTBIO K . H3zyueHne DK3aMeH.
3HAHHUE:
2.PEAKIINO | ycroms3oBanHu TEOPHUH TI0 DK3aMeHaIu
HHAA 10 ocHOBHEIX | ~OKUCIUTEIHHO- 71a00paTOPHBIM | OHHBIE
CIIOCOBHOC busmKo- BOCCTAHOBUTEJIBHBIX paboram N5 1 | BOIPOCHI
Th N peaKuHﬁ. HpOHeCCOB Ne6 (HP-G); NoNo 46-48.
XUMHNYECK i OKHUCJICHUS u | CobecenoBanu
X MaTEeMaTHICCK | poccranoBICHMS. Ux | e (YO-1).
BEIIECTB. HX W HHBIX | Gromgornueckoun poJiu. HpaKTI/I'—IeCKOC
Paznen l. | ecrectBentoHa | -Ilpomecca  rumpommza. | 3aHsATHE Neb 1
Baxneiimme VUHBIX VYcnosuii ero nporekanus, | Ne7 (YO-1);
XUMHUYECKHE MOHSTHIA u | KOJIMYECTBEHHbIX HogamH]I/\IfeN
MPOLIECCHI. a00TBI NeNe
pon METOZIOB  TIpH XapaKTepI/ICTI/IIE, p
OMOJIOTMYECKOH POITH. 11-13.
perieHun
IToaroroska
npogdeccuoHall | yMeHue:
OTYETOB IT10
BHBIX 3a7a4
OIIK-5): -ITucarb ypaBHEHHUS n1abopaToOpHBIM
( -5); pabotam NoNo
OKHUCJINTEILHO- E 6 6 ==
BOCCTaHOBUTEILHBIX -6(I1P-6);
peaKInii, OTIpeIeTIATh Cobecenosann
OKHUCIIUTEND u | € Ha
BOCCTAHOBUTEID; TIPaKTHHICCKIX
-ITucathb ypaBHeHus | SAHATHAX NoNe
THUIPOJIN3a COJIH; 6-7 (YO-1);
-TTpoBOHTH Brinoanenue
KOJIMYECTBEHHYIO KOHTPOJILHBIX

XapaKTCPUCTUKY IIpOoLECCa
ruapoJjisa.

pabot NoNe3-4
(TIP-2).




Iloaroroska

BJIaieHHe: OTYETOB I10
-HaBpikamu mpoBeieHHs U | 7a60paTOPHBIM
HaIMCaHUs pabotam NoNo
OKHCIIUTEIIBHO- 5-6(I1P-6);
BOCCTaHOBUTEIIHHBIX Cobecenopann
pEaKUHii; ©na
MIPAKTHICCKUX
-HaBbIKaMu YCTAHOBIIEHHUS | apomroy NoNo
BO3MOXKHOCTH  THApOIN3a | 6-7 (YO-1);
coind, wucxodsd M3 ee | BeimoagHeHnue
IIPUPOIBIL; KOHTPOJIbHBIX
"HaBBIKAME pabot NoNe3-4
KOJIMYECTBEHHBIX (IIP-2).
paccyeToB npoiecca
TUIPOIIH3A.
MOAVIJIb TOTOBHOCTBIO K N3yuenune DK3aMeH.
2.PEAKIO | pcrnonp3oBanu TEOPUH MO DK3aMeHau
HHAA 10 OCHOBHBIX | 3mamme: 71ab0paTOPHBIM | OHHbBIE
?EOCOBHOC dusmKo- ~Hopwm TeXHIKH gagolT_ﬁl)vl é\&-)Ng ;olr\lrpcic;?z
XUMWUECK | XMMiieckux, Oe3omacHoCTH Tipu padote C-o6gce -oza’a - PN az-le.
X vatemaraeck | © HEOPrAHMICCKAMH | - 1H)
BElIECTBaMH, '
BEILIECTB. X W HHBIX ~Hopm rexuuky | [IPAKTHICCKHE
Pa3IlueJ1 Il. | ecrectBeHHOHA | 50s0macHOCTH npu pabore | 3AHATHA NeNe
CaoiicTea Y4HBIX C XMMHUYECKOW NOCYAOU U 8-9 (VO-1);
HeeMeTaHHOB Y| nonsTwit U | 000pyAOBaHHEM; Chava
METaJLIOB. - XMMHUYECKUX cBoiictp | KO/LIOKBHYMA
e METAJIJIOB U HEMETAIJIOB U Ne 5. (YO-2);
peIICHAH TectoBbIit
HpO(beCCI/IOHaJ'I O6paSOBaHHBIX J%0.%051 KOHTPOJIb (HP'
BHBIX 3ajiay | COCIAMHEHHUH. 1);
(OIIK-5); Jomarraue
paboTel NeNe
14-16.
yMeHue: Brimonnenue u
-PaboTaTh ¢ XMMHUYECKUMHU | TOATOTOBKA
BEIIECTBAMHU C OTYETOB I10
coOmroieHeM HOpM n1abopaTopHBIM
TEXHUKH 0€30MaCHOCTH; paboTtam NoNe
-Ymenue xapakrepuzoatsb | 7-9 (ITP-6);
CBOMCTBa METAJJIOB U CobecenoBanu
HEMETAIIJIOB U e Ha
00pa30BaHHBIX MU MPAKTUYECKUX
COCIMHEHUM, UCXOIs U3 3aHITUIX NoeNe
UX COCTaBa M CTPOCHUS; 8-9 (YO-1),
-ITucars ypaBHEHUSA Brinosnnenue
XUMHYECKUX PeaKIii KOHTPOJIBHOU
pa3IMYHbIX THUIIOB. paGoter  Ne5
(TTP-2).
TecToBbIit

koHTpoJb (I1P-




1);

BJIaJIeHHE:
-HaBbikamMu  Oe30IacHOM
AKCIEPUMEHTAIBHOMN
paboTh;

-HaBpIkaMu oncaHus
CBOMCTB METAJIJIOB U
HEMETAIIJIOB B
00pa3oBaHHBIX UMU
COCOUHCHHUM, NCXOIS U3
WX COCTaBa U CTPOCHHS;

-HaBpikamMu HanMCaHus
YpPaBHEHUN  XUMHUYECKUX
peakuui pa3INYHBIX
THUIIOB.

Brmonaenune n
IIOJATOTOBKA
OTYETOB II0
1a00paTopHBIM
pabotam NoNo
7-9 (T1P-6);
CobecemoBanu
e Ha
MPaKTUYECKUX
3aHATHSIX NoNe
8-9 (YO-1);
Brmoimaenne
KOHTPOJIBHOM
paboter N5
(TTP-2).

IlIkaja oueHUBaHUA YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIUH 11O

AUCIHUIIJINHE «HeopraHquCKaﬂ XHUM U

Kon U | DTansl ¢dopmupoBaHus | KpUTEPUH I0KA3aTeJ !
(¢popmynupoBka KOMIIeTeHI[UH
KOMIIETCHIIMH
TOTOBHOCTBIO K 3HaHue OCHOBHBIX | CIOCOOHOCTB
UCIIOJIF30BAHUIO MMOHATHH U 3aKOHOB C(bOpMan/IpOBaTI) n
OCHOBHEIX XHMHH; OOBSICHUTD
bu3mKO- 3HaHne ) OCHOBHBIE TTOHSITHS H
XHMH9ECKHX, 3aKOHOMEPHOCTEH | 3aKOHBI XHMUH;
MIPOTEKAHMS CnocoOHOCTE
MaTEMAaTUYECKUX
XUMHUIECKUX paccka3aTh 0
1 HHBIX MIPOIIECCOB; CTPOGHHH aToMa H
CCTECTBCHHOHAYY 3HaHUEe CcOCTaBa U | XUMHUYECKOU CBSI3U C
HBIX TIOHATUH U CTPOEHHS YHCTBIX | MTO3UIMI
METOIOB npu BEIIIECTB; COBPEMEHHOU HAYKH;
peleHuu 3HaeT Teopemqecmev 3HaHHe Croco6HOCTh
npoheCCUOHAIbH (oporos OCHOBHI  obmiel XUMHUIECKUX paccka3aTh 0
bIX 3amad (OIK- | . Eeo Ko CBOWCTB  TPOCTBIX | CKOPOCTH,
5): yposern) | XIfMHH u CJIOKHBIX | HaIpaBJIeHUU u
BEIIECTB H WX | BOBMOXKHOCTH
OHMOJIOTHYECKOH MPOTEKaHUS
ponm. XUMHUYIECKUX
3HaHUEe OCHOB | peaKLHii;
TEOPUH CrocoOGHOCTH
pacTBOpeHus, OlHCcaTh  CTPOSHHE
CBOWCTB HW WX | MOJIEKYJ, OOBSCHUTH
KOJIMYECTBEHHOM CBOICTBa BEIIECTBA,
XapaKTEPUCTUKH. UCXOMS U3 CTPOCHUS
MOJIEKYIT;
CrocoOHOCTh
chopMynTupoBaTh H




OOBACHUTH (PU3HUKO-
XUMUYECKYIO
TEOPUIO PACTBOPOB,

TEOPHUIO
AIIEKTPOITUTUYECKOH
JCCOLIUAIIHH,
3akoHbl  Payns  wu
Bant-T'opda JUTS
pacTBOpoOB.
OpuentupoBatrbe | CrocobHOCTH
s B | 3amucartb
MMOCTABJIEHHBIX JIIEKTPOHHYIO
3aJa4ax, dopmyny cTpoeHus
HPUMEHATE  [UIA | atoma 71r000r0
nx PCHICHHA | xpmurgeckoro
TEOPETUUECKHUE IeMEHTA;
SHAHW, CnocoOHOCTh
OnuceiBaTh OKA3aTh
XAMUYECKHE
. oOpa3oBaHUe
CBOWCTBA N
XUMHUYECKON CBSI3U B
BENIECTB, HCXOIS
MOJIEKYyJIaxX;
I A3 UX COCTaBa H C p
UMEHSITh MOCOOHOCTH
p CTPOECHU;
MOJTy9YeHHbIE IMnanupoats  u | OXAPAKTEPH3OBATE
3HAHUSA o KHUHETHYECKH e u
MIPOBOJIUTH
yMmeeT XUMHUH TUTST . TePMOAMHAMUYECKHE
XAUMUYECKUN
(mponmBuH | perieHus XapaKTePUCTUKH
. 3KCIIEPUMEHT. .

YTHI) MIPAKTUIECKUX U mporiecca;
TEOPETHUECKUX CniocoOHOCTh
npodeccruoHas paccunTaTh
HBIX 3a]a4. KOHIIEHTPAIHIO

pacTtBopa u
MPUTOTOBUTH €T0;
CrocoOGHOCTh
WU3MEPUTH u
paccuuTaTh pH
pacTBOpa;
CrocoOGHOCTH
MIPOBECTH
XUMHYECKUE

peakuuu U 3ammcartb
COOTBETCTBYIOIINE
ypaBHEHUS;




Hasbixamu CrocoOHOCTD
HKCIIEPUMEHTAJIBH | POBOJAUTH
oif  paboThl B | AKCIIEPUMEHTAJIbH
XUMHYECKON pile  paboThl B
nabopaTopuu; XUMHUYECKOMN
Haspixkamu naboparopuu B
HaIIMCaHUs COOTBETCTBHUU c
ypaBHEHUH IMOCTaBJICHHBIMU
XUMHYECKUX 3aJa4aMu;
peaKIuii; Cnoco6HOCTh
Hasrikamu OnucaTh
HaBbIkamu XUMHYECKUX XUMUYECKYIO
NpUMeHennst pacyeTosB; peaKInio c
MOy 4 eHHBIX Hasrikamu MOMOIIbIO
SHAH o | aHam3a ypaBHEHUS;
- HEOPraHMIECKo XHMUYECKOr0o CriocoOHOCTB
(BBICOKMI | I XUMUH IS fporecca. TIpOBO/UTE
) pemenms XUMUYECKHE
pacyeTsl CHUCTEM W
npodeCccCroHab POIIECCOB;
HbIX CriocoOHOCTE
TPaKTHICCKHIX IPOBECTH aHAIM3 M
sajad. YCTaHOBUTh
B3aUMOCBSI3U
COCTaBa, CTPOCHUS
u CBOMCTB
BEIIECTB.
CrocoOHOCTh IaTh
KOJINYECTBEHHYIO
XapaKTEPUCTHKY
XHMHUYECKOTO
BEIECTBA u
mpoiiecca.

IIpumepHblii nepevyeHb oueHOYHbIX cpeacTs (OC)
|. Texkymuii KOHTPOJIb

|. YceTHBII onipoc
1. CoGecenoBanue (YO-1) (CpeacTBO KOHTPOJIS,, OpPraHU30BAaHHOE KaK CIICIIHaTbHAS
Oecema mpemojaBaTensi ¢ OOy4arONIMMCS Ha TEMBI, CBSI3aHHBIE C HM3y4aeMOM
JUCUUIUIMHON, U PAaCCYMTAHHOE HA BBIICHEHUE 00beMa 3HaHUI 00ydJaronierocs mno
OTIPEJICIICHHOMY pa3Jiely, TeMe, mpodieme u T.11.) - Bompocsr mo Temam/pasnenam
TV CUUTLIHBI.
2. KonnokBuyM (VO-2) (CpencTBO KOHTPOJISI YCBOSHHUS y4eOHOr0 MaTepuasa TEMBbI,
paszenia WM pas3fesioB IUCIHUIUIMHBI, OPraHM30BAaHHOE KaK ydyeOHOE 3aHSITHE B
BHUJIe coOeceoBaHMsl MpernojaBatesss ¢ oOydaromumucs.)- Bompocsl mo
TeMam/paszziesiaM JTUCIUILIUHBIL.



Bomnpocsl codecenoBanmia

MOAVYJIb 1. TEOPETHYECKHUE OCHOBbI XUMMWMU Pazpnen |I. Ctpoenne

aTomMoB 1 MoJiekyJ. Paznen |1. Xumnueckas cBsi3b 4 CTPOeHUE BellleCTBA.

1. OrnpenenieHue MOHATHI: AJIEMEHT, aTOM, MOJIEKYJa, MPOCTOE U CJIO0KHOE

BEILIECTBO, OTHOCUTEJIbHBIC aTOMHAsI U MOJIEKYJIsipHAst MacChl, a0COTIOTHBIE MAaCChI

aTOMOB M MOJIEKYJI, ONIPEAEIEHUE TOHATHS ““MOJIb .

2. Kakue BeIMYMHBI HA3bIBAIOT MOJISIPHOM MAacCOW U MOJISIPHBIM 00beMOM?

3. Kakue mapametpsl onpeaenstor (GU3NIECKOe COCTOSIHUE ra3a U KaKue yCIOBHUS
COCTOSIHUSI Ta3a Ha3bIBAIOT HOPMAJILHBIMU?

4. Yrto HazpiBaeTcs TMOCTOSSHHOW ABorajapo? Kak wucnoias3yroT ee s
OTIpeJIeJICHUs] MACC aTOMOB U MOJIEKYJI?

5. Kak wu3 ypaBHeHUs] COCTOSHUS Ta3a IMOJy4YuTh YypaBHeHUe MeHpaeneena-
Knaneiipona?

6. Kakas BennunHa Ha3bIBAaCTCS YHUBEPCATBHON ra30BOM MOCTOSIHHOM, U B KaKUX
eJIMHHUIIaX OHA MOXXET OBITh BhIpa)KEeHA?

7. Uto Ha3pIBaeTCs NaplUaJbHBIM JaBJICHUEM Ta3za? 3aKoH NapIuaIbHbIX
JTaBJICHU M.

8. Uto Ha3bIBaeTcs aOCOMOTHOM M OTHOCUTEIIBHON IJIOTHOCTRIO Tra3a’?

KakoBa 3aBUCHMOCTh M@Ky MOJICKYJISIPHON MacCoi raza M ero IjIOTHOCTHIO

10 BOJIOPOAY, BO3AYXY?

10. 3akOH SKBUBAJICHTOB.

11. MaiiTe ompeneneHue MOHATHI: SKBUBAJIEHT, MOJSpHAs Macca 3KBHUBAJICHTA,
HKBUBAJICHTHBIA 00BEM.

12. MeTob1 onpeiesieHrs aTOMHBIX U MOJIEKYJISIPHBIX Macc.

13. Kak BBIYHMCIUTH IKBHBAJICHT M MOJSIPHYIO MAacCy 3KBHUBAJIEHTA CIIOKHOTO
BellleCTBa (OKCH/Ia, KUCIOThI, OCHOBAaHMS, COJIN)?

14. Kak BBIYMCIUTH SKBUBAJIEHT BEIIECTBA B OKHCIHMTEIHHO-BOCCTAHOBHUTEIBHOM
peaxkuun?

15 Hcropus pa3BUTHS TPEICTABICHUN O CTPOCHUH aToma (MEpPBBIE MOJICIIH

atoma, Mogaens Tomcona, moaens Pesepdopraa).

16. Crpoenne aroma Bogoposa o bopy. [loctymnatst bopa.

17. OOpscHeHHE JIMHEWYaToro CIIeKTpa aToMa BOJOpOJaa. TeopeTHuecKuid

pacyeT CreKTpa aToMa BOJOPOa.

18. PasButue Teopuu bopa 3ommepdensbaom.

19.  OcuoBubie HemoCcTaTKU Teopun bopa-3ommepdenba.

20. BoxHOBBIE CBOMCTBa MaTepuaTbHBIX YacThll. Bomusr ne-bpoiins.

21. JIBOWCTBEHHass TIpUpOJIa CBETa — JBOMCTBEHHAs IMPUPOAA DJICKTPOHA.

[IpuHIMIT HEONPEAETEHHOCTH.

22. KsantoBas mexanuka u ypaBHenue lllpenunrepa.

23. KBanTomexaHmdeckoe  OOBSICHECHHE  CTPOCHHS  aToMa  BOJOPOJA.

XapaKTepUCTHKA COCTOSIHHS JICKTpoHa B aToMe. KBaHTOBBIC uncia (n, 1, m, ms).

24.  DnexktpoHHBIC CTPYKTYphl aToMOB. [IpuaTun [aymu. [Ipasuno Xynaa.

25. TlocrnemoBaTeTbHOCTh SHEPTETHUCCKUX COCTOSIHUH 3JIEKTPOHA aTOMa.

©



26. Ilepuonuueckas cuctema [[.1. MenzaeneeBa u cTpoeHHE aTOMOB AJIEMEHTOB;
3aM0JHEHUE AJIEKTPOHHBIX CJIOEB COIJIAaCHO JHEPreTHYECKOMY COCTOSHUIO
ANEKTPOHA.
27. DHepreTMYECKHe XapaKTePUCTUKU aTOMOB — YHEPTHs] HOHU3ALUU, CPOJICTBO
K DJIEKTPOHY M 3JIEKTPOOTPULATEIBHOCTh. 3aKOHOMEPHOCTH HW3MEHEHUs HUX
BEJIMYMH B [IEPUOJAX U IpyIIax nepuoanyeckon cucremsl .M. Menneneesa.
28. Ilpupona KOBaJIeHTHOU CBS3H.
29. OcCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOUN CBS3U — JIJIMHA, HAMPABICHHOCTD,
MIPOYHOCTb.
30. Metox BaneHTHBIX cBs3eit (BC):

a)  HACBIIAEMOCTb U HANpPABICHHOCTh KOBAJICHTHON CBS3U;

0)  OpIMHApHBIC U KPATHBIC CBS3H;

B) O-, -, O-CB3b.
31. TlonspHOCTH KOBAJECHTHOMW CBS3H (JIUMOIBLHBIA MOMEHT).
32. T'uOpuauzanusi 3JIEKTPOHHBIX OOJIAKOB M TEOMETPHUS MOJEKYN. Y CIOBHS
YCTOMYUBOCTHU THOPUTU3AIINH.
33. MHonnas cBa3b. OCHOBHBIE CBOWCTBA, XapaKTepU3YIOIIHE  CBS3b
(HEeHACHIIIEHHOCTh, HEHANPABIECHHOCTh). DHEPTHUsl KPUCTATIIMUYECKON PEIIETKH.
34.  JIOHOpHO-aKIIENTOPHASI CBS3b.
35. Bogopoanas cBsi3b.
36. Merammueckoe COCTOSHUS BEIIECTB.
MOAYJb 1. TEOPETUYECKHUE OCHOBbI XHUMWHNU. Pazgea |Ill.
3aKOHOMEPHOCTH MPOTEKAHUA XMMHYECKHUX MPOILECCOB
1. Urto Ha3bIBaeTCs CKOPOCTHIO XMMHUYECKUX peakiuii? Kak nsmepstorcs cko-
pocT XuMHYeCKUX peakuuii? IlpuBeaute mpuMepbl peakiivii, TPOTEKAIOMMNX C
Pa3TUYHBIMU CKOPOCTSIMH.
2. Ot kakux (haKTOPOB 3aBUCUT CKOPOCTh XMMUUYECKUX peaKIuii?
3. ChopmynupyiiTe 3aKOH JEUCTBUS MacC. 3alHIIUTE €ro BhIpAXKEHUE IS
peakuu Nz + 3H; « 2NHs;. M3o0pasute rpadudeckd 3aBUCUMOCTh CKOPOCTH
peaKIuu OT KOHUEHTPALIUH.

4. KaxoB (pusudecknii cMbICT KOHCTAHTBI CKOPOCTH XUMHYECKOM peakiuu? Ot
KakuX (paKTOpOB 3aBUCUT BEJIMYMHA KOHCTAHTHI CKOPOCTH?

d. Moxer 1 CTeneHb U3MENIBYEHUs] PEAareHTOB BIIMATH HA CKOPOCTh I'eTepo-
T€HHOTO XMMUYECKOTo mpoliecca, mouemy?

6. Kak BrnusieT u3aMeHeHue TeMIepaTypbl Ha CKOPOCTh XUMUYECKUX PEAKIUN?
7. UTo Ha3bIBaeTCsl SHEPruel akKTUBALMU XUMUYECKoro mnpoiecca? Kak MOKHO
ONPENIeNIUTh SHEPTUIO0 AKTUBAIIUU JAHHON XMMUYECKOWU peakiuu?

8. Kakue peakumm HazpiBaloTCs MenHbIMU? [IpuBeauTe mpuMepbl peakiiui,

MPOXOSIIIMX IO MEXAHU3MYy LENMHBIX C HEPA3BETBIECHHOW W Pa3BETBICHHOU
LIETIBIO.

Q. Kaxkue peaxuuu Ha3piBatoTCsi oOpatumbiMu? [IpuBenuTe npumepsl.

10. Kakoe cocrossHue I OOpPaTHMBIX TPOIECCOB HA3BIBACTCS PABHOBECHBIM?
Kpurepuii coctosHusa XUMUYECKOTO PABHOBECHSL.

11. TloueMy XMMHUYECKOE paBHOBECHE HA3bIBACTCS JMHAMUYECKUM ?

12. KonudecTBeHHas XapaKTEPUCTHUKA COCTOSHUS paBHOBecHs. Du3ndeckuid
CMBICJI KOHCTaHThI paBHOBecUsI. CIIOCOOBI €€ BhIPAXKEHUS.



13. TepmoamHamuueckue BeIMUYMHBI. BHYTpEeHHSAS SHEPTHSs.

14. Dwuranbnus.

15.  DOurponus u 3ueprus ['ndoca.

16. CrannmaptHble TEPMOANHAMHUYECKHE BEJIMYMHBI. XUMUKO-
TEPMOJAMHAMUYECKUE PACUCTHI.

MOAYJIb 1. TEOPETHUYECKHE OCHOBbBI XUMHWHU. Pazgea IV.

PactBOpHBI.

1. Cnoco0bI BeIpaKEHUST KOHIIEHTPAIIUU PACTBOPOB.

2. Knaccuduxanus nucnepcHsix cucteM. VICTUHHBIE pacTBOPHI.

3. PactBopenue kak GpU3MKO-XUMHUUECKUH TTpolecc. TernaoTa pacTBOPEHHUS.

Xumuueckas Teopust pactBopoB Menneneea. ConbBatbl. duznueckas Teopust
pactBopoB Bant-I'odda.

4, OG6mue cBolicTBa pacTBOPOB. SBIeHUst ocMoca. OCMOTHYECKOE JIaBJICHUE.
3akon Bant-T'odda.

5. [TonmkeHnue napyieHus mnapa pacTBOpoB. [oBEIIIEHHE TEMITEPATYPHI
KUTICHUS Y TIOHWYKEHHUE TeMIIepaTyphl 3aMep3aHusi pacTBOPOB. 3aKoHbI Payisi.

6. Teopust 3IEKTPOTUTUUECKON TUCCOLMAITUN. DIICKTPOIUTHI U HE
anekTposiuThl. KonuecTBeHHas XapaKTepUCTHKA.

MOAYJIb 2. PEAKIHHUOHHASI CIIOCOBHOCTHh XHMMHUYECKHUX
BEIHIECTB. Paznea |. Baxkneiinmue xumMu4ecKne Mpouecchl.

1.ITonsiTHE THAPOTU3A.

2. Tunsl conelt, moABEPTAOIIUXCS THAPOIU3Y. Y paBHEHUS THAPOIIU3A.

3. KonnuecTBeHHass XapaKTepUCTHKA THIPOJINA3A.

4, [ToHsiTHE OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.
5. 3MeHeHne OKUCIIUTEIILHO-BOCCTAHOBUTEILHOU CITIOCOOHOCTH.
6. CocTtaBneHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

MOAYJIb 2.PEAKIHMOHHASI CIIOCOBHOCTH XHMUMHMNYECKHUX
BEIHIECTB. Pazaea |l. CBoiicTBa HeMeTaJlJIOB U METAJUIOB

1.ITosio’)keHUME HEMETAJJIOB B IEPUOJUYECKOM CHUCTEME, CTPOEHHUE aTOMOB
HEMETAaJIJIOB.

2. CTpoeHHe IMpOCTHIX BemecTB. PU3NYECKUE CBONCTBA HEMETAIIOB.

3. XuMHUyecKkrue CBOMCTBA HEMETAIIOB.

4.Tlono)xeHre MEeTajIoOB B MEPUOJUUYECKON CUCTEME, CTPOCHUE aTOMOB METAJIJIOB.
5. ®usnyeckue cBOMCTBA METAJIJIOB.

6. XUMHYECKHE CBOMCTBA METAJIOB.

7. Paznuunie B U3MEHEHUH CBOMCTB METAJJIOB TJIABHBIX M MTOOOYHBIX MOATPYIIIL.

Bonpocsl KOJIJIOKBUYMOB

Inan koamoxkBuyma Nel
Bomnpocsl 1o teme “OCHOBbI aTOMHO-MOJICKYJISIPHOTO YUYeHUA”

1. .3aKOH COXpPaHEHHS MaCChl BEIIECTB.
2. 3aKO0H IIOCTOSHCTBA COCTaBA.
3. Jlaiite ompenesieHWe TOHSATHM: 3JEMEHT, aToM, MOJIEKYJIa, IMPOCTOE H

CIIOKHO€ BEILECTBO, OTHOCUTEJIBHBIE AaTOMHAs W MOJIEKYJIIpHas Macchl,
a0COJIIOTHBIE Mac- Cbl aTOMOB U MOJIEKYJI.
4, JlaiiTe onpeneneHue MOHITUSA ““MOJb .



S. Kakue BenuuMHbBI HAa3bIBAIOT MOJIIPHOM MAaCCOM U MOJISIPHBIM 00beMOM?

6. Kakue mnapamerpsl ompenensitor (U3UYECKOE COCTOSHUE Ta3a W Kakue
YCJIOBHS COCTOSIHUA ra3a Ha3bIBAlOT HOPMAJIbHBIMU?

7. 3akoH AsBoragpo. Yrto HaspiBaeTcsa NoOcTOSsHHOW  ABoranpo? Kak
UCIIOJIB3YIOT €€ ISl ONPEIEICHUS MacC aTOMOB U MOJIEKYJI?

8. Kak wu3 ypaBHEHMS COCTOAHUMS Ta3a IOJNYYWUTHh ypaBHEHHE MeHpaeneeBa-
Knaneii- pona?

Q. Kakass BenmumHa Ha3bIBAE€TCS YHUBEPCAJIBHOW Tra30BOM INOCTOSHHOM, U B

KaKUX €JMHUIIaX OHA MOXKET OBITh BhIpAXKEHA?

10. UYto Ha3wiBaeTCs MapIUaIbHBIM JaBlieHHEM Ta3a? 3akoH MapliHaIbHBIX
JIaBJICHUM.

11. Yto Ha3biBaeTcst aOCOMOTHOM M OTHOCUTENBHON IJIOTHOCTHIO ra3a’?

12. KakoBa 3aBUCUMOCTb MEXJ1y MOJIEKYJISIPHON MAacCOM rasa u ero rioTHOCTBIO
10 BOJOPOY, BO3AYXY?

13. Jlaiite ompeneneHue MOHATUN: YKBUBAJIEHT, MOJIIpHAs Macca HDKBUBAJICHTA,
9K- BUBAJICHTHBIH 00beM. 3aKOH YKBUBAJICHTOB.

14. Metoap! onpeiesieHns] aTOMHBIX U MOJIEKYJISIPHBIX Macc.

15. Kak BBIYUCIUTH DKBHBAJEHT M MOJSIPHYIO MacCy DKBUBAJIEHTa CJIOKHOTO
BelecTBa (OKCUIa, KUCIIOThI, OCHOBAHUS, COJIN)?

16. Kak BBIYHUCIIUTh SKBUBAJICHT BEILIECTBA B OKHCIIUTEIbHO-
BOCCTAHOBHUTEJIBHOW peakuuu?

ILnan kostokByma Ne2

Bonpocsl mo teme "Ctpoenue atoma'

1. ctopus pa3BuUTHA NPEICTABICHUN O CTPOCHHH aTOMa (TIEpBbIE MOJIENIA aTOMA).

2. Ctpoenue aroMa Bogopoja o bopy. Iloctynarst bopa.

3. BorHOBBIE CBOMCTBA MaTepHuaibHbIX YacTull. Bomaubl ne-bpoitns.

4. JIBolicTBEHHAas MPUPOJA CBETAa — JBOMCTBEHHAs MpuUpoja 3JiekTpoHa. [IpuHuun

HEONPEAECICHHOCTH.
5. KBanToBas Mexanuka u ypaBHeHue [lIpenunrepa.
6. KBanToMexaHumdyeckoe  OOBSICHEHHWE  CTPOSHUS  aTOMa  BOJOPOJA.

XapaKTepUCTHKA COCTOSIHHS JICKTpoHa B aToMe. KBaHTOBBIC uHcna (n, 1, my, ms).
7. DnexTpoHHble CTPYKTYphl aTOMOB. [IpuHiuun [Taynu. [Ipasuno XyHna.

8. IlocinenoBaTenbHOCTh YHEPTETUUECKUX COCTOSTHUN 3JIEKTPOHA aTOMa.

9. [lepunoguueckas cucrema J[.11. MenaeneeBa u cTpoeHHE aTOMOB 3JIEMEHTOB; 3a-
MOJIHEHHWE JJIEKTPOHHBIX CIIOEB COTJIACHO JHEPIETHYECKOMY COCTOSHHIO DJICK-
TpPOHa.

10. DHepreTuueckue XapakTepUCTUKA aTOMOB — SHEPIUsl HOHU3AIUHU, CPOJICTBO K
ANEKTPOHY U AJEKTPOOTPULATEIbHOCTh. 3aKOHOMEPHOCTH U3MEHEHUS UX BEIUYUH
B IEpUOJAX U rpymnnax nepuoanyeckout cucremsl .M. Menaeneena.

11. Crpoenue sapa. PannoakTMBHOCTB. SI€pHBIE peakLyu.

Bonpocsl no teme " Xumnueckasi CBA3b "

1. ITpupoa KOBAJIEHTHOM CBSI3H.

2. OCHOBHBIE XapaKTEPUCTUKA XUMHUYECKOW CBSI3M — JJIMHA, HAIPABICHHOCTb,
MPOYHOCTb.

3. MeTo noKanM30BaHHBIX Map uiau BaleHTHBIX cBsa3el (BCO):

a) HACKIIIAEMOCTh ¥ HAIIPaBJIECHHOCTb KOBAJIEHTHOM CBA3H;



0) opIMHAapHBIE U KPATHBIE CBS3H; T -, T-, CBA3b.

4. T'ubpunu3anus 3JIeKTPOHHBIX 00JAKOB U TEOMETPHUS MOJIEKYJI.

5. MoHHas cBsA3b. OCHOBHBIE CBOMCTBA, XapaKTEpHU3YIOUIUE CBsI3b (HEHACHIIICH-
HOCTb, HEHAIIPABJIEHHOCTb).

6. JlIoHOpHO-aKLIeNTOpHAs CBSA3b.

/. BonoponHasi CBSI3b.

8. Mertannunyeckas CBA3b.

ILnan ko/tokBUyMa Ne3

Bonpocst mo Teme '"CkopocTh XMMHYECKMX peakuuid. XHMHYeCKoe

paBHOBecue'

1. UYro Ha3pIBaeTCsl CKOPOCTHIO XHMHUYECKHX peakiuii? Kakx wuzMepsroTcs
CKOPOCTH XUMHUYECKHX peakuuii? [lpuBenure mpumepsl peakiui, MpoTeka-
IOIUX C Pa3TUYHBIMU CKOPOCTSIMH.

2. IloueMy CKOpPOCTh XUMHYECKUX PEAKIIMM ¢ TEUEHUEM BPEMEHU YMEHBIIACTCS?

N3o0pasute rpaduyeckn H3MEHEHUE CKOPOCTH XHUMUYECKUX pEeaKIUid BO

BPEMCHH.

Ot kakux (haKTOpOB 3aBUCUT CKOPOCTh XMMUYECKUX PeaKIuii?

ChopmynupyiiTe 3aKkoH JIEUCTBUS MacC. 3alMIIUTE €ro BbIpaX€HUE s

peakiuu Ny + 3Hz <> 2NH3;. M3o0pasute rpadudecky 3aBUCUMOCTb CKOPOCTH

peaKkIuu OT KOHUEHTPALIHH.
5. KaxoB ¢usnueckuii cMbICI KOHCTAHTHI CKOPOCTH XUMHYecKoW peakuuu? Ot
KakuX (PaKTOpOB 3aBUCUT BEJIMYMHA KOHCTAHTHI CKOPOCTH?
6. OT 4ero 3aBUCUT CKOPOCTb I€TEPOT€HHOI0 XUMHUUYECKOTO Mpoliecca, moyemy?
/. Kak BiMseT M3MEHEHHE TeMIepaTypbl Ha CKOPOCTh XUMHUUYECKUX pPEAKLIUN?
[TpaBunio Bant-I'odda.

. Kakue peaxiuu HazpiBarotcst oopatumbiMu? [IpuBenure mpumepsl.

9. Kakoe cocrtostHue nisi 0OpaTUMBIX MPOIIECCOB HA3bIBACTCS PABHOBECHBIM?
Kpurepuit cocTosiHUSA XUMUYECKOTO PABHOBECHS.

10. KonmuecTBeHHass XapaKTepHCTHKAa COCTOSHHS paBHOBecus. Duznueckuii
CMBICII KOHCTaHThI paBHOBecHs. CIIOCOOBI €€ BHIPaKCHHSI.

11. Cmemenue xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Bonpocsl 1o teme «XuMHUYECKasi TEPMOJIUHAMHUKA»

1.BHyTpeHHSq HEPrusl.

2. Dnanbnus. TermoBoit a3 ekt peakuuu.

3.OHTponus.

4.3akoH I'ecca.

5. DOueprus ['nbcca.

ILnan koasmoxkBuyma Ned
Bonpocsl no remam «PactBopbi» U «['uaposn3 cosei»

B w

o

1. DU3UKO-XUMUYECKAsA TEOPUS PACTBOPOB.

2. HucneHHOE BBIpaXEHHUE COCTaBa pACTBOPOB. BU/IbI KOHIIEHTpaLIUK.

3. CaoiicTBa pa30aBiIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3aKOHBI Payis.
OcMmoc. OcMOTHYECKOE TaBIEHUE.

4, CBolicTBa pacTBOPOB JIEKTPOIUTOB. T€OpHS CHIIBHBIX 3JIEKTPOJIUTOB.
S. Peakiuu noHHOTO OOMEHA.

6. HNounoe npousseneHne Boabl. BomopoaHsiil moka3arensb.



7. [IponsBenenue pacTBOPUMOCTH.
8. I'maponus conen.
Q. KonnuecTBeHHas XxapakTepuUCTHKA ITPOLIECCa TUAPOIU3A.
Bonpocs! no teme «OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIUN»
1.TIoHATHS «OKHCIUTETh U BOCCTAHOBUTEI Y, OKUCIEHUE U BOCCTAHOBIICHUEY.
2. VI3MeHeHHne OKHUCIUTENbHO-BOCCTAHOBUTEIBHOM CHOCOOHOCTH B 3aBUCHUMOCTHU
OT CTPOEHUS aTOMA.
3. OnpeneneHre OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA.
4. HanpaBieHre OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.
5. CocTaBneHne ypaBHEHUIN OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI HOHHO-
AJIEKTPOHHBIM METOAOM B KHCJIOW, HIEJIOYHON U HEUTPAJIBbHOU Cpeliax.
ILnan ko/utokBUyMa Ne 5
Bonpocs! no teMam «CBOMCTBA HEMETANIOB» U «CBOMCTBA METAJLJIOB)
1. IlonoxeHne HEMETAVIOB B IEPUOANYECKON CHCTEME XUMHUYECKUX
aneMeHToB. CTpOEeHHE aTOMOB.
2. Ctpoenue npocThIX BemecTB. du3nyueckue cBOMCTBAa HEMETAIIOB.
3.0011me XMMHYECKHe CBOMCTBA HEMETAIIIIOB:

° OTHOILIIEHUE K TPOCTHIM BEILIECTBAM;

° OTHOIIIEHUE K BOJE,

° OTHoOILIIEHHE K KUCIIOTaM U IISJI0YaM.

4. Bonopon:

° CtpoeHue MOJIEKYJIbl;

° ®du3nYecKue CBOMCTBa, HAX0XKJAECHUE B IPUPOJIE;
° XHUMHUYECKHE CBOMCTRBA;

° [Tomyuenue.

5. Bona. ®u3znueckne 1 XUMHYECKHUE CBOMCTBA.
6. Ilepexucey Bomopoaa. PU3nyeckrue U XUMUYECKHUE CBOMCTRA.
7. I'anorexsl.
o [TonoxeHue B epUOIUIECKON CUCTEME XMMHUUYECKHUX 3JIeMeHTOB. CTpoeHue
aTOMOB.
CtpoeHue MOJIeKyI;
du3nYeCcKue CBOMCTBA, HAXOXKJICHUE B IPUPOJIE;
XHUMHUYECKHE CBOMCTBA;
[Tonyuenue.
Baxneitmue kucnopoacoaepxaniue coegunenus. Coctas. CBoMCTBa.
. Kucnopon.
[TonoxeHue B MEpUOIUIECKON CUCTEME XMMHYECKHUX 3JIeMeHTOB. CTpoeHue
aTtoma.
CtpoeHue MOJIEKYIIbI;
du3nYeCcKue CBOMCTBA, HAXOXKJICHUE B PUPOJIE;
XUMHUYECKHE CBOMCTBA;
[Tonyuenwue.
. Cepa.
[Tonmoxxenre B NEPUOJUIECKON CUCTEME XUMUUECKUX AIEMEHTOB. CTpoeHHE
aToma.
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o Ctpoenue MOJEeKy;

° Du3nvecKue CBOMCTBA, HAXOXKICHUE B IPUPOJE;

° XHUMHYECKHE CBOMCTRBA;

o ITonyuenue.

o CepoBoaopon. [Tonyuenue. CBoiicTBa.

o Kucnopoaconepxanue kucnotsl. [lomyyenne. CBoiicTBa.

8. PacnonoxkeHue MeTalIoB B mepuoanueckoi cucreme. Knaccudukanms

MeTtaioB. Metamnnyeckoe coctosinue. MoHM3alnoOHHbIE MOTEHIUATbl METAJUIOB.
9. Cnioco6s! nostydenust. usnueckue CBOMCTBAa METAIIOB

10. Xumudeckue cBOMCTBa METAIIOB.

11. Meroabl MOJTy4YEHHUS METANIOB BBICOKOM CTENEHH YHUCTOTHI (TepMHUYecKas
JUCCOLIMALIMS TaJIOTEHUI0B, 30HHAS TUIaBKa, BBITSTMBAaHUE MOHOKPHUCTAIIA.
12.CpoiicTBa S- METAJIOB.

13. CBoiicTBa p-MeTaJIOB.

14.CpoiicTBa 371€eMEHTOB MOOOYHBIX MOATPYIII:

Mertamnst |-l mobounsix moarpymi;

Mertamnsl V-V rpynn no604HBIX MOATPYII;

Mertamnst VI rpynmel mo604HO#M TOATPYTIIIHL.

Il. ITucbMenHbIe paboOTHI

1. Tecr (IIP-1) (Cucrema craHZapTU3UPOBAHHBIX 3aJaHUN, TTO3BOJISIOIIAS
aBTOMAaTU3UPOBaTh MPOLEAYPY H3MEPEHHs] YPOBHA 3HAHUM M yYMEHHM
oOyuarorierocsi) - oH/ TECTOBBIX 3a1aHUM.

2.. Kontponwnas pabora (I1P-2)(CpenctBo mnpoBepKH YMEHHH MPUMEHATH
NOJIYYEHHbIE 3HAHUA ISl PELICHUs 3aJad OINPEIEJICHHOr0 TUIA MO TEME WIH
pazaeny) - KoMIiekT KOHTPOJIbHBIX 3a/IaHUl 110 BapUaHTaM.

4. Jlaboparopnast padora (IIP -6).(CpenctBo juis 3aKpeIUIeHHs] U TPAKTUYECKOTO
OCBOEHUSI MaTepHalia 1o ONpeaeICHHOMY pa3eiy).

TecToBblIe 3a1aHMS ISl TEKYIIEH MPOBEPKHU

IIpoBepka ymeHusi pemarthb 3aJ1a4u:

1. Cmemamu 100 M 30%-H0T0 pacTBopa xiopHoit kucinoTsl (p = 1,11 r/min) u
300 ma 20%-HorO pactBopa rHapokcuaa Hatpus (p = 1,10 r/mm). Kakoit o6bem
BOJIBI CIIEyeT 100aBUTH K MOJIYYCHHONW CMECH, YTOOBI MaccoBas IO IepxiopaTa
HaTpus B Heil cocTaBuia Ob1 8%?

Bri6epuTe npaBUIbHBINA OTBET: a). 65,3 mi; 0). 34,6 mit; B). 76,8 Mi1.

2. K pactBopy ruapokcuaa Hatpust maccoil 1200 r mpubaBunu 490 r 40%-
HOI'0 PacTBOpPA CEPHOW KHUCIOTHL. sl HEMTpanu3auuy NOJTYyYHBLIETOCS pacTBOpa
notpeboBasiock 143 1 kpucrammmdeckord coasl NapCOs-10H2O. Paccuuraiite
MacCOBYIO JOJTI0 THAPOKCH/IA HATPHS B UCXOTHOM PacTBOPE.

Bri6epute npaBuiibHbii 0TBET: a) 20,5%:; 6). 10,0%; B) 30,0%.

3. Kapbua xanpuus maccoit 6,4 r pactBopuiu B 87 mMil OpOMOBOJAOPOAHOM
kucinotel (P = 1,12 r/min) ¢ maccoBoit moneit 20%. KakoBa maccoBasi 10is
OpoMoOBOOPO/Ia B 00pa30BaBIIEMCS PaCTBOpE?

BriGepute npaBuibHbIN OTBET: a). 3,2 %; 0). 5,4%; B). 4,7%.



4. Okcun meau (II) maccoit 16 T odpabotanu 40 ma 5,0%-HOro pactBopa
cepuoii kmcunotel (p = 1,03 r/cm®). IlomydeHHBIH pacTBOpP OT(UILTPOBAJIH,
dbunpTpaT ynapuiu. Onpenennure Maccy MOAy4eHHOTO KPUCTAIIOTHIpaTa.

BriGepute npaBuiibHbINA OTBET: a). 4,78r; 0). 5,251; B). 10,45T.

5. B 120 mu pacTBOpa a30THOM KUCJIOTHI ¢ MacCOBOM J1oseit 7% (MIIOTHOCTHIO
1,03 r/mn) Buecnu 12,8 r xapOuna kanbuus. Kakoit oobem 20%-HOU comnsiHOU
KUCJIOTHI (T10THOCTRIO 1,10 1/Mi) cneayeT 100aBUTh K MOJYYEHHON cMecH s €€
MOJTHOM HEeUTpanu3anuu?

BriGepute npaBuiibHbIN OTBET: a). 43,1mi; 6). 54,6 mit; B). 34,8MuL.

6. IIpu B3auMoaelcTBUM B CEPHOKUCION cpeae 17,4 r nuokcuma maprasua ¢
58 r 6pomuna kanus npu 77%-HoM BbIXxoJie Bbiaenuscs o6pom. Kakoit 00bEM (H.y.)
pOMeHa MOXET MPOB3aUMOJEHCTBOBATh C TOJIYYEHHBIM KOJHMYECTBOM Opoma?

BriGepute npaBuiibHbBIN OTBET: a). 3,45 11; 6). 5,67 11; B). 4,50 1.

7. B pactBOp, coaepxkamuii 51 T HuTpata cepedbpa, npuwawin 18,25 r 20%-
HOTO pacTBopa coJissHOM KucioThl. Kakas macca 26%-HOro pacTBOpa XJIopuaa
HATpPUSl TMOTPEOYyeTCs Il TOJHOTO OCaXKICHUSI cepedpa U3 TOJYYHBIIETOCS
pactBopa?

BriGepure npaBuiibHbBIN OTBET: a). 32,91; 0). 45,0r; B). 56,7 T.

8. Ilpu B3auMOACHCTBUM COJSTHON KHCJIOTHI CO CMEChIO MarHus M KapOoHaTa
Maraus Beienwiock 11,2 1 cmecu razoB (H.y.). Ilocne cxkuranus raza u
KOHJCHCAIIMN BOJISHBIX MapoB 00bEM rasza ymensinmics ao 4,48 n. Ompenenure
MacCOBYIO JIOJII0 MarHus (Kak 3JeMeHTa) B UICXOJHOU CMECH.

Bri6epute npaBumibHbIi 0TBET: a). 40%); 0). 53,55; B). 50,0%.

9. Kakyro maccy oxcuaa xpoma (VI) ciaemgyer no6aButh k 275 r 10%-ro
pacTBOpa XpOMOBOW KHCJIOTHI, YTOOBI YBEIWYUTh €€ MACCOBYIO JIOJII0 B MOJTOpa
paza?

Bri6epuTe npaBmibHBIN OTBET: a). 13,41; 6). 17,8 ; B). 16,8T.

10.CMech JKeNme3HBIX M CEpeOpSHBIX ONMUIIOK 00paboTamu U30BITKOM
pa30aBICHHON COJITHOW KHCJIOTHI, PHU 3TOM BhIAETIIOCH 4,48 11 (H.y.) BoJoOpo/a.
Kaxoit 00b&M 20%-H0#1 cepHON KHUCIOTHI INIOTHOCTHIO 1,14 1/Mi1 moHamo6wmics Ob1
ISl PACTBOPEHUS BCETO Keje3a, COAEPKallerocss B ICXOAHOM cmecu?

BriGepute npaBuiibHBIN O0TBET: a). 67,0Mmi1; 6). 86,0 mi; B). 56,0MI1.
IIpoBepouHbIie TECTHI 110 TEME KATOMHO-MOJIEKYJISIPHOE YUEeHHe
1-3. B nopuuu mpocToro BENIECTBA ¢ YKa3aHHOW Maccoil (B rpaMmax)

1) Oy, 4; 2) Cly, 35.5; 3) N2, 56 "rci0 MOJIEKYJT paBHO
a) 7.5-10%; 0) 1.2-10%; ) 3-10%; r) 6:10%,
4-6. Jlns TOpIMH TIPOCTOTO  BEIIECTBA, COJACpXKaIleld yKa3aHHOE YHCIIO
(bOpMYITBHBIX €THHHII
4) Zn,1.2-10%; 5) Fp, 3-10%; 6) Mg, 2-10%® macca B rpaMMax paBHa
a) 8; 0) 13; B) 19; r) 40.
7-10. B 1.25 mounb BeliecTBa
7) P2Os; 8) HNOs3; 9) CloO7; 10) H2SO4 macca kuciopoza (B rpaMMax) paBHa

a) 60; 0) 80; B) 100; r) 140.
11-16. B mopiium yka3aHHOTO Ta3a ¢ JaHHBIM 00BeMOM (B JTUTpax MpH H.Y.)
11) SO,, 16.8; 12) NO, 67.2; 13) Oy, 3.73; 14) NO,, 33.6;

15) O3, 1.49; 16) CO, 33.6 YKCIIO ATOMOB KHCIIOPOJ1a PABHO



a) 1.2:10% 0) 2-10%; B) 9-10%3; r) 1.8-10%,
17-20. [Ins cmecu ABYX ra3oB, coJepikaiied o 1 Moib Kaxaoro rasa

17) N2 + HS; 18) SiH4 + Ar; 19) O, + SO; 20) CO + H;
cpeaHsisi abCOII0THASI TUIOTHOCTS (T/11, H.y.) paBHA
a) 1.34; 0) 1.38; B) 1.61; r) 2.14.

21-22. JIns HEKOTOPOTo Ta3a ¢ aOCOMOTHOM MIIOTHOCTHIO (T/11, H.Y.)
21) 1.629; 22) 0.089 wmomspHas macca (I/MOJb) paBHA
a) 2; 0) 4, B) 22.4; r) 36.5.
23-24. JIns cMecH IBYX Ta30B, cojepikaiieit mo 22.4 11 (H.y.) KaXa0ro rasa
23) NH3 + SiHg; 24) HpSe + Kr cpenusis  MojsipHass Macca M CPEJIHss
OTHOCHUTEIbHAS TUIOTHOCTH TI0 apTOHY PaBHBI COOTBETCTBECHHO
a) 82.5, 2.0625; 6) 165, 4.125; B) 49, 1.225; 1) 24.5; 0.6125.
25. MonspHas Macca SKBUBaJICHTa POCPOPHOI KUCIOTHI B pEaKITUU
HsPO4 + 2NaOH <> Na;HPO4 + 2H,0O paBna (1/mM011b)

a) 98.0; 0) 49.0; B) 32.7.
26. MonsipHasi Macca PKBUBajieHTa a3oTa B okcuje azora(lV) paBHa (r/mMob)
a) 3.5; 0) 7, B) 14.
27. MonsapHbIii 00beM SKBUBAJICHTa a30Ta IMPU HOPMAIBHBIX YCJIOBHUSAX paBEH
(J1/M0JTB)
a) 22.4 m; 0) 11.2 x; B) 5.6 1.
28. MonsipHas Macca SKBUBaJIeHTa HUTpaTa Maruusi paBHa (T/MOJIb)
a) 148; 0) 74, B) 37.

IIpoBepounbie TecThl MO TeMe«Cmpoenue amomay
1.ATOM ¢ 3/1eKTPOHHOIi KOH(HUrypanueii BHEIIHEro KBAaHTOBOIo caos 3S23P2-
3TO

A) Vi b) Mg ; B) Si 5 )  Cu
IIpoBepouHbIe TECThI 0 TeMe «XUMUUECKAA CBA3bY
1. Tun rubpuau3aiiuy 3JeKTPOHHBIX 001aKOB KPeMHHUS B MoJIeKyie SiHa

a) SP 6) SP? B)SP3
IIpoBepouHbIie TecTHI 10 TeMe «CKopocmb Xumuueckux peakyui. Xumuueckoe
pasnosecuey
1. T'omoreHHbl€ peakiu — 3TO
a) N2 + 0, —» 2NO; B) COs% + 2H* — CO,T + H,0;
6) Pb?* + S* — PbSI; r) OH + H" — H0 (.
2. T'ereporeHHbIe peaKIK — 3TO
a)Ha+ oy — 2HI; B) Zn + H,SO4 — ZnSO4 + H,T;
6) Fez(SO4)3 — Fe,O3 + SO3 @), F) CO,+H, —» CO + H,0.

3. Cxopocts mpoTekanusi peakuuu A + B — ... yBenuuuBaetcst npu (BeIOEpHUTE
JIBa MPABUJIbHBIX OTBETA)
a) MOHM>XEHUU KOHIIEHTpaluu BemectBa A u B Ha 1 monb/i;
0) MOBBILIEHUH KOHIIEHTpaluu BemecTBa A u B Ha 1 monb/m;
B) MOHWXEHUU TemnepaTypsl Ha 20°C;
I') NOBbIIIEHUH TemnepaTypbl Ha 20°C.

4. Cxopoctb mpotexanus peakuun Fe + HaSOj pass) — FeSOs + HoT Beime mpu
WCIIOJIb30BaHUU (BBIOEPUTE ABA MPABWIBHBIX OTBETA)



10.

a) MOPOILIKA JKeJe3a, a HE CTPYKEK;

0) ’KeJNe3HbIX CTPYKEK, & HE MOPOIIIKA;

B) 15%-nHor0 pactBopa, a He 1.5%-Horo;

r) 1.5%-Horo pactBopa, a He 15%-Horo.

Ckopoctb npotekanus peakuuu 2H,O0; — 2H,0 + O, Oyzaert Boile (BoiOepuTe
7IBa IPABUJIbHBIX OTBETA)

a) ecJiM UCcoJib30BaTh 3%-HbIi pactBOop H202 BMecTo 30%-HorO;

0) eciiu ucnonb3oBaTh 30%-Hb1i pacTBOpH202 BMecTo 3%-HOTO;

B) 06e3 npuMmeHeHus kataiuzaropa MnOy;

') ¢ mpuMeHeHueM karanuzaropa MnOo.

CkopocTh mpoTekanust peakuuu Mn + kucnora — conb + HyT Gyner Boimre
IpU UCTIONB30BaHUHU (BbIOEpUTE J1BA MPABUIBHBIX OTBETA)

a) kucnotsl HCI () BMecTo HF (); B) XOJIOJIHOTO pacTBOpPa KUCIIOTHI;

0) xucnotel HF () BMecTo HCI (), I') TOPSIYEro pacTBOPa KUCIOTHI.
[Iporekanue npsmoit peakiuu N2 + 3H2 <> 2NH3z MmoxkHO yckopuTth (BeIOEpuUTE
JIBa TIPABWJIbHBIX OTBETA)

a) 1o0aBIIeHNEM a30Ta; B) BBEJICHHEM KaTaan3aTopa;
0) nobaBiieHEM aMMHAaKa; I') OXJIaXKICHUEM.
PaBHOBecHe cMmemaeTcsi BIpaBo MpU HarpeBaHUH

a) 2CO + 0, <> 2C0O; + Q; B) N2 + O2 <> 2NO - Q;
6)2H|(—>H2+|2-Q; F)2H2+02(—)2H20+Q.

["'oMoreHHbIe peakilui, B KOTOPBIX MOBBIIICHUE JaBICHHUS CMECTUT PABHOBECHE
BIIPAaBO

a) PCl; + Cl, & PCls; B) 2H> + Oy <> 2H,0;

6) N2 + O, <> 2NO; F) H, + |, & 2HI.

PaBHoBecue B rereporeHHoit cucteme aA )+ bB — cCry+ dD ) He
CMEIIAeTCs P U3MEHEHUHN

a) maBjeHus, ecama+b=c+d B) coaepxanus A niu C;

0) maBieHus, eciau a = C; r) coaepxxanusa B nnu D.

IIpoBepouHbIe TECTHI IO TeMe« Pacmeopwl 21eKkmponumoe»
1-4. B COOTBETCTBMM C YypaBHEHUEM OJJICKTPOJUTHUYECKOM JUCCOLMAIUM B

paz0aBICHHOM PACcCTBOPE CHIIBHOM KHUCIOTHI

1) HNO3 (0.62); 2) HCIO4 (0.48);  3) H2SO4 (0.32);  4) HCI (0.55).

U3 YyKa3aHHOTO B CKOOKaxX KOJMYECTBa BeEIIecTBa (MOJb) oOpaszyercs
KOJINYECTBO KaTHOHOB (MOJIb), paBHOE

a) 0.48; 6) 0.55: B) 0.62, r) 0.64.

5-8. [Ilocne >neKTPONUTUYECKOW TUCCOIMAIMU CIab0N KHCIOTHI C yKa3aHHOU

CTENEHBIO AUCCOUNAIN
5) HCIO (0.053%); 6) HF (8.2%); 7) HNO; (7.2%); 8) HBrO (0.014%)
u3 0.25 MOJIb KUCTIOTBI 00pa3yeTcsi YUCI0 KATUOHOB BOJOPOJIa, PABHOE

a) 2.2-10% 0) 8-10%; B) 1-10%, r) 1.2-10%.

HaGop menoueii - 3to

a) KOH, CsOH, Cu(OH);; B) NaOH, Ca(OH),, Al(OH)s;

0) KOH, LiOH, Zn(OH);; r) NaOH, Ba(OH),, Rb(OH).

10-13. 13 ypaBHEHHSI TUCCOIUAIIAN TIETOYN

10) Ca(OH); (0.25); 11) NaOH (0.75): 12) KOH (1.25); 13) Ba(OH), (1.75)



CeAyeT, YTO U3 YKAa3aHHOTO KOJIMYECTBAa OCHOBaHMS (MOJIb) 00pa3yeTcsi YUCIIO
THUAPOKCHI-MOHOB, PaBHOE
a) 23-10%; 0)4.5-10%; B)7.5-10%, 71)2.1-10%

14. KoHueHTpanus HOHOB Bojopoaa B pacteope 1-10”° pH pactsopa paBna

a)9; 0) 14; B) 5, r) 7.

15. KoH1eHTpanus ruIpoKCHA-HOHOB B pactBope 1-10° pH pactBopa paBHa
a) 5; 0) 14; B) 9, r) 7.

16. KoHueHTpaius HoHOB Bojopoaa B pacteope 1-10™* pOH pactsopa paBHa
a) 4; 0) 10; B) 14, r) 7.

17-20. becuBeTHBIN pacTBOpP COJIU
17) Ba(NO3)2; 18) AICl3; 19) K,CO3; 20) K3POy4
OKpPACHUTCSI JIJAKMYCOM B LIBET
a) KpacHbIf;  0) 3€JIeHbI; B) CUHHIA, ) pUOJICTOBBIN.

21-24. Jlns ruaponnsa cojiy o KaTUOHY
21) AlBrs3; 22) CuSQOy; 23) Pb(NO3)2; 24) Cr(NOg3)3
cyMMa K03(pPHUIIMEHTOB B YpAaBHEHUHU COCTABUT
a) 7, 0) 8; B) 9, r) 10.

25. MeTtannudyeckuii MarHui pacTBOPSETCS B pacCTBOPE COJU
a) Na,COgs; 0) AICl3; B) NaCl, r) K3PO..

26. Ocanok oOpa3yeTcst Ipu CIUBAHUU PACTBOPOB JIBYX COJIEH
a) Mg(NO3),;  0) Na;COsg; B) KNOs, r) K3PO4
NaCl AIClI; AICl; RbNO:.
IIpoBepounbie TecThl O TeMe «Ceolicmea Memanioe
1. Jlns s1eMeHTOB MOATrPYIIBI MapraHia NpH Mepexojie OT MapraHiia K peHHIO
YCTOMYUBOCTh COCITUHEHUN B BBICILIEU CTEIIEHU OKUCIICHUSA:
a) yBEIIMUMUBACTCS;
0) YMCHBIIIACTCS;
B) HE U3MEHSECTCH.
2. Mertamudyeckuii MapraHel] pacTBOPSIETCS
a) TOJBKO B @30THOM KHUCJIOTE;
0) B JIFOOBIX KMCIIOTAX;
B) B BOJIC U JIOOBIX KHCIOTaX, KPOME a30THOM.
3. C kucnoramu | Thma B3auMoeCTBYET C BBIJICTICHUEM BOJIOPOIA:
a) MapraHer;
0) TeXHeIMHii;
B) pEHUII.
4, Mapranery XUMHYECKM B3aUMOJIEHCTBYET CO BCeMU 0€3 HCKIIYCHUS
HEMETAJIJIaMU B PANY:
a) N>, C|2, S, P, 02;
6) Hz, N2, Cly, S, P;
B) Hz, N2, Cly, S, Oo.
5. Ilpu pedicTBuM M30BITKA BOJHOTO pacTBOpa aMMHaka Ha PACTBOPHI COJIEH
mapranua(ll) o6pazyercs:
a) aMMuakaTHbIid koMiuieke Mapraamia(ll);
0) runpokcun mapranmna(ll);
B) okcu Mapranma(ll).



10.

11.

12.

13.

14.

15.

16.

IMuapokcua mapranna(ll) pactBopsiercs B:

a) XJIOpUJe HaTpus;

0) xJopuae Kanus;

B) XJIOpUJE aMMOHHUSI.

I'uapokcua mapranna(ll) e pearupyer c:

a) IeJ09aMu;

0) KHCIIOTaMu;

B) COJISIMHU.

N3 snementoB VI rpynmnbl 1moOOYHOM MOArpYNHIbl CTENEHb OKHUCIEHUS +6
HauOosiee cTabWIbHA IS

a) XxpoMma;

0) Bosb(ppama;

B) MOJIMO IcHA.

[Ipu pacTBOpeHMH XpoMa B COJITHOM KuCIOTe ©O€3 JocTyma BO3JyXa
HaO0II0JaeMbIi [IBET pacTBOpA:

a) 3CJICHBIN;

0) roy6oii;

B) YKEITHIN.

HauGonbmas OKUCIIUTEIIbHO-BOCCTAHOBUTETbHAS CTaOUIBLHOCTH y
COEIMHEHUM:

a) Cr(ll);

0) Cr(VI);

B) Cr(l11).

Jlns monmyuenust 6e3BoaHoro xmmopuzga Cr(l11) ciemxyeT ucmonb30BaTh peakiuio
B3aNMOJICHCTBUS XpOMa C:

a) KOHIICHTPUPOBAHHOM COJISTHOM KHUCIJIOTOM;

0) XJI0OpPOBOIOPOIOM;

B) XJIOPOM.

Jlns mepeBoaa CroO3 B pacTBOp ClieIyeT UCIOIB30BaTh PEAKIIHIO:
a) paCTBOPEHHUSI B KUCIOTAX U IIEJI0YaX;

0) criaBJeHUs CO MIEJI0YaMy U KapOOHATOM HATPHS;

B) CIUIaBIICHUS C MUPOCYITH(HATOM KaJIHs WIH CO IIEI0YaMH.

[Tpu pasznoxeHnn TUXpoMara aMMOHHUSL 00Pa3yrOTCS:

a) ammuak, Boga u okcua xpoma(lll);

0) azot, Boga u okcu xpoma(lll);

B) aMMHaK, Boja u okcu xpoma(Vl).

JluxpomaT-uOHBI 00Pa3yIOTCs U3 XPOMAT-HOHOB B CPEJIE:

a) IIEJTOYHOM;

0) HEUTpaIbHOM;

B) KHUCJIOH.

Cons VOSO4 Ha3bIBaeTCA:

a) cynbdaT BaHaIUNA;

0) cynb(at BaHAUHA;

B) cyJib(aT BaHaaaTa.

Oxcun V205 HE MOXKET OBITh HA3BaH:

a) BaHaJaT BaHAJMHA;



17.

18.

19.

20.

21.

22.

23.

24,

1.

0) 3aKHCh BaHAIUA;

B) IEHTOKCH/I BaHA U

CambpiMu  paclpOCTPAHEHHBIMU KOOPJMHAIIMOHHBIMH ~ COCAUHEHUSIMU ISt
BaHausi(V) SIBASIOTCS:

a) TaJIOTCHUIBI,

0) TUIPOKCOKOMILICKCHI;

B) reTepo- U U30MOJIUCOETUHEHUS.

Banaauesas kucnoTta oOpasyeT B paCTBOPE UOHBI:

a) VOs;

0) VO,

B) VO3 u VO,".

[Ipu noakucnenun wiu pa3OaBICHUU W3 PACTBOPOB HUOOATOB M TAaHTAJIATOB
BBITIQJIAI0T OCAJIKH COCTaBA:

a) NasTaOg; Na3Nb04;

6) Nb205'yH20; Ta205-yH20;

B) be205'H20; yTa205-H20.

VY snementoB Vb noarpynmnsl BasieHTHBIE OpOUTAIIN:

a) (n-1)dns;

0) nsnp;

B) (n-2)f(n-1)dns.

Pannyc atoma y sanemenToB VB noarpynnel cBepxy BHU3:

a) YBEJIMUNUBAETCS;

0) HEe U3MEeHsIeTCS;

B) OT TUTaHa K LIMPKOHUIO YBEJINYMBAETCS, a JAJEE - MEHSAETCS HE3HAUUTEIIBHO.
Camoii yCTOMYMBOM JJ1s1 TUTAHA SIBJISIETCA CTENEHb OKUCIICHUSA
a) +4;

0) +2;

B) +3.

J171s1 pa3nokeHusi TATAHOBBIX Py MPUMEHSIOT:

a) BOCCTAHOBJICHUE YTJIEPOOM;

0) XJIOpHpPOBaHHUE;

B) DJIEKTPOJIU3.

Jlyunie pacTBOPSIIOTCS TUTaH, ITUPKOHUM, TadHUIA:

a) B koIl HCI;

0) B xoH1. HNOs3;

B) B cmecu HF+HNO3.

KonTposbHbie padoThbI

IIpuMepbI KOHTPOJIBHBIX padoT

KonTpoabHast pabora Ne 1
buner Nel

HapI_II/IaJIBHBIe AaBJICHUA I'a30B, COCTABJIAIOIINX BO3AYX, HMCIOT CICAYIOIINUC

3HaueHus B nackausix: P(N2) = 79034; P(02) = 21279; P(Ar) =983; P(CO2) = 30.
Haiitn 00beMHBIC 1071 3TUX Ta30B (B MPOIIEHTAX).



2. OrnpenenuTs HOPMAJIBHOCTh PACTBOPA C MACCOBOM J0JIEN CEPHOM KUCIOTHI
8% (= 1.06 r/mmn).

buner Ne2
1. HeusBectneiii raz3 OH3 maccoit 0.855 r npu temneparype 260C u naBieHun

98.45 xIla 3anumaer o0beM, paBHbId 0.277 1. BBIYMCIUTH 3HAYEHHWE MAacCCOBOM
JIOJIA DJIEMEHTA O B rase.

2. [I10THOCTH BOAHOTO pacTBOpa ¢ MaccoBou noner ximopuaa Hatpus 30% paBHa
1.18 r/mn. Beipa3uth cocTaB pacTBOpa B MOJIBHBIX J0JIIX, B MoJisix Ha 1000 r BojabI

U B MOJIsIX Ha | 11 pacTBOpa.

buer Ne3
1. Ilpu HarpeBanuu B Kucnopoae metamia maccoit 0.477 r moimy4eH OKCHUJI MacCou
0.597 r. OnpenenuTs OTHOCUTENBHYIO aTOMHYIO MacCy METalIa, €CIIN €ro
BaJICHTHOCTb paBHa 2.
2. PactBop comepxut 250 r xnopuna kanust B 1000 r BoAbl 1 UMEET MIIOTHOCTH
paBHyto 1.133 r/mi1. Beipa3uts coctaB pacTBopa B:
a) MOJIsIX coyii Ha 1 71 pacTBOpa;
0) MacCOBBIX JOJIAX;

buiet Ne 4

1. Kakas wmacca OKCHIa IIOJIYUYUTCA IIpU OKHCIICHUMU MCTAJlJIa Maccoit 3 T,
MOJIAApHAasA MacCCa 5KBUBAJICHTA KOTOPOTO paBHA 9 r/MOmB?

2. IInoTHOCTBH pacTBOpa ¢ MaccoBoil noneit ammuaka 2.3% pasna 0.99 r/mi. Beipa-
3UTh COCTaB PacTBOpA B:

a) MOJISIX aMMUaka Ha 1 11 pacTBopa;

0) MOJIBHBIX JIOJISIX.

KonTpoabHasi pabGora Ne 2
bunet Nel

1. OnpenenuTs TN THOPUAU3AIUN OPOUTATICH IIEHTPATBLHOTO aTOMa B MOJIEKYJIE,
Ha3BaTh U N300pa3uTh ee reomerpudeckyro Gopmy: AlBrs.
2.006psacauTh 00pazoBaHue CBs3u B Moiiekylie O, UCMONB3ysT METOJ BaJICHTHBIX

cBsa3eid. 1300pa3uTh CBsI3b, yKa3aTh €€ THIL.
3.Hamucarp ayieKTpoHHYIO KOH(pHrypamuto atomMa Sbh, oxapakTepu3oBaTh €ro

BAJICHTHBIE 3JICKTPOHBI KBAHTOBBIMH YUCIIAMU.
bunet No2

1. OnpenenuTs TUI THOPUAN3ALUKA OPOUTATIEH IEHTPATILHOIO aTOMa B MOJIEKYJIE,
Ha3BaTh U U300pa3uTh ee reomerpuueckyio hopmy: SnCly .
2. O0BpsacHUTD 00pa3oBaHue cBsi3u B Mosiekyse HoO, ucnonb3yss METOI BaTCHTHBIX

cBs3eid. 1300pa3uTh cBsI3b, yKa3aTh €€ THIL.
3. Hamucate anektpoHHyto KoHpuryparnuio aroma Ni.Oxapakrepu3oBaTh €ro

BAJICHTHBIE 3JIEKTPOHBI KBAHTOBBIMHU YHCIAMH.
buer Ne3



1. Onpenenuts THI THOPUAM3ALUU OpOUTAJIEH LIEHTPAIBLHOIO aTOMa B MOJIEKYJIE,
Ha3BaTh U U300pa3UTh €€ reoMeTpuyeckyro hopmy: BeBr; .
2. O0bsicHUTH 00pa3zoBaHMEe CBA3U B Mosiekysie H»S, ncnons3ys MeTo BaJleHTHBIX

cBs3eil. M300pa3uth cBs3b, yKa3aTh €€ THII.
3. Hamwmcarbp s3nekTpoHHYI0 KOH(pUrypauuio atoma V, 0XapaKTepu3oBaTh €ro
BaJICHTHBIE 3JIEKTPOHBI KBAHTOBBIMH YHCIIAMHU.

busner Ne4

1. Onpenenuts THI THOPUAM3ALUU OpOUTAJIEH LIEHTPAIBLHOTO aTOMa B MOJIEKYJIE,
Ha3BaTh U U300pa3uTh ee reomeTpuieckyro popmy: GeH4
2. O0bsicHUTh 0Opa3zoBaHue CBSI3M B MoJieKyne Ny, HCTonb3ysi METOl BaJICHTHBIX

cBsizeil. M300pa3uth cBs3b, yKa3aTh €€ THII.
3. Hamucatp 3neKTpoHHYIO KOH(pHrypamui atoma Ti, oXapakTepu3oBaTh €ro
BaJICHTHBIE AJIEKTPOHBI KBAHTOBBIMU YUCIIAMHU.

KontposbHas padora Ne 3

bunet Nel
1. Hartucatp ypaBHeHue Tuapoinsa ZnCly,
2. Beraucnuth creneHb ruaponusa ZnCly mo mepBoW CTYNEHHW B pacTBOpE, IS
koroporo Cy = 0.5 Monb/1. Kopee (ZN(OH)7) =2.04-10°8.
3. Beraucauts pH pactBopa ZNnCly , miis kotoporo C,, = 0.5 Mob/J1.

buner Ne2
1. Hanmucars ypaBuenue ruaposnsza AlCl;
2. Beruncaute crenenb rugposimuza AlCl3 mo mepBoit cTynmeHu B pactBope, IS
koToporo Cy = 0.1 mons/n. Kiee (AI(OH)3)= K3=9.55-107.
3. Beruucauts pH pactsopa AlCI; , mius koroporo Cy = 0.1 mos/m.

buner Ne3
1. Harmucatp ypaBHeHue rumaponuza KoS.
2. Beraucnute creneHb ruaponn3a K>S mo mepBoil cTynmeHu B pacTtBope, IS
koToporo Cy = 0.1 Monb/i. Kayee (H2S)=1.23-1078,
3. Beruuciuts pH pactBopa KsS, nns kotoporo Cy = 0.1 Monb/m.

buner Ne4
1. Harmucate ypaBHenue ruaponusa KoSOs,
2. Beruncnouts crenens ruaponusza KoSOs mo mepBoi CTymeHW B pacTBOpe, IS
kotoporo Cy = 0.5 mons/i.  Kogee. ( H2503)=6.20-108,
3. Berauciuts pH pactBopa K2SOs, mist koroporo Cy, = 0.5 mons/m.

KonTpoabHas padora Ne 4
Bapuant Nel

1. Honucate ypaBHeHusl. PacctaButh KOA(DPUIMEHTHI, HCMONB3Ys] HOHHO-

3JIEKTPOHHBIN METO[:
KMnOs+ SO2+ KOH _—
KNO2+ Kl + H2SO4 —



2. YKa3aTb OKHCIUTEIb W BOCCTAHOBMTEIIb.
BOCCTAHOBJICHUS.
Bapuant Ne2

1. Jlonucate ypaBHeHus. PaccraBuTh KO3((UIMEHTHI, HCHOJb3YS HOHHO-

BJIEKTPOHHBIN METOJ:
KCIOs3+ MnSO4+ KOH .—
KMnOs + H202+ H2SO04 . —
2. YkazaThb OKHUCIIMTE]Ib W BOCCTAaHOBUTEIb.
BOCCTAHOBJICHUS.
BapuanTt Ne3

1. Jlonucate ypaBHeHusi. PaccraButh KO3(G(UIMEHTHI, HCHOJb3YS HOHHO-

JJIEKTPOHHBIN METON:
NaBrOs + NaBr + H2SO04.—
NaCrO2 + H202+ NaOH.—

[Ipoueccor

[Ipoueccor

2.YKka3aTb OKHCJIHTEIbL M BOCCTAaHOBHUTECIIb. HpOIIGCCBI

BOCCTAHOBJICHUS.
Bapuant Ne4

1. Honucate ypaBHeHusi. PaccraButh K03(G(UIMEHTHI, HCHOJIb3YS HOHHO-

AJIEKTPOHHBIN METOJ:
NaOH + SO2 + H2S . —Na2520s3
K,Cr,07 + FeSO,4 + H,SO4.—

2.YKa3aTh OKHCJIHTEIIh W BOCCTAaHOBUTEIb. HpOHGCCBI

BOCCTaHOBJICHHAI.

KonTposabHasi pabGora Ne 5

buiet Nel

3aKOHUYUThH YpaBHEHUS, pACCTaBUTh KOI(PPUIIUEHTHI:

CO + K,Cr,07 + HSO4—
Br, + SO, + H, O—
buner No2

3aKOHUYNTPH YpaBHEHUS, PACCTaBUTH KOI(PDUIIUEHTHI: .

KCIO3 + K,S + H,SO4—
Zn + NoHs + NaOH —NH;3
bunet Ne3

3aKOHUYUTH YpaBHEHUS, pACCTaBUTh KOI(PPUIINEHTHI:

NaClO + Na,S + H,O—
NaVOs3+ Zn + HCl—
bumner Ne4

3aKOHUYNTH YpaBHEHUS, PACCTaBUTh KOI(PPUIIUEHTHI:

Na,SOs; + Na,Cr,07 + H,SO,—
KCIO3; + MnO, + KOH—

Il. IIpoMekyTOo4HBIII KOHTPOJIb

OKHCJICHUA U

OKHCJICHUA U

OKHCJICHUA

OKUCJICHUA

u

151

Ixk3amen (CpeacTBO MPOMEKYTOYHOTO KOHTPOJisi) — Bompocsl K 3K3aMeny,

00pa3ipl OUIIETOB.



Bomnpocsl k 3k3ameHy

1 Ucrtopust pa3BuTUS TPEACTABICHUNA O CTpOCHUM aToma (TIEpBbIE MOJEIU
atoma, Moaens ToMcona, monens Pesepdopna).

2. Crpoenne aroma Bogopoja no bopy. [loctynatel bopa.

3. OObsicHEeHHE JHMHEMYaToro CreKTpa aToMa Bojaopoja. TeopeTuyeckuid
pacyer CIeKTpa aTomMa BOJI0poJa.

4, Pazsutue Teopun bopa 3ommepdenbaom.

5. OcHoBHbIE HenlocTaTku Teopun bopa-3ommepdenna.

6. BosnHoBBIE CBOMCTBA MaTEpUAIBLHBIX YacTULl. BosHbl ne-bpons.

7. JIBOMCTBEHHass MpuUpoaa CBETa — JBOMCTBEHHAs MPUPOAA IJIEKTPOHA.
[TpuHIMT HEOTIPEIETIEHHOCTH.

8. KBanrtoBast mexanuka u ypaBaenue Illpenunrepa.

Q. KBantomexannueckoe  OOBSICHEHHME  CTPOEHHUS  aroMa  BOJOpoOja.

XapaKTepuCTHKaA COCTOSIHHS dJIeKTpoHa B aToMe. KBanToBbIe uncia (n, 1, m, ms).
10. DnextponHble cTPYKTYphl aToMOB. [Ipuniun [Maynu. [Ipasuno Xynaa.
11. TlocnenoBaTenbHOCTh SHEPTETUUECKUX COCTOSIHUM 2JIEKTPOHA aTOMa.
12. Tlepuoauueckas cuctema JI.1. MenpaeneeBa u cTpoeHUE aTOMOB DJIECMEHTOB;
3allOJTHEHUE DJIEKTPOHHBIX CJIOEB COIVIACHO DJHEPreTUHYECKOMY COCTOSTHUIO
AIEKTPOHA.
13. DHeprernueckue XapakTEPUCTHKUA aTOMOB — YHEPTUsl HOHU3AIUHU, CPOJICTBO
K DJIEKTPOHY H D3JIEKTPOOTPULATEIBHOCTh. 3aKOHOMEPHOCTH W3MEHEHUSI UX
BEJIMYUH B MIEpUOJAX U rpynnax nepuoanueckoit cucremsl JI.11. Menneneesa.
14. Tlpupona KOBaJE€HTHOU CBA3HU.
15.  OcCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBA3U — JJIMHA, HAIIPABIECHHOCTD,
IPOYHOCTb.
16. Meton BasieHTHBIX cBs3ei (BC):

a) HACBIIIAEMOCTh U HAIIPaBJICHHOCTh KOBAJIEHTHOM CBSI3U;

0)  OpAMHApHBIC U KPATHHIE CBS3H;

B) G-, T-, O-CBS3b.
17. TlonsipHOCTH KOBaJICHTHOM CBS3U (AUMOJIBHBIII MOMEHT).
18. T'mOpuamzanus SJIEKTPOHHBIX OOJAKOB W TEOMETPHUS MOJEKYJ. YCIOBUS
YCTOMYUBOCTH THOPUIU3AIINH.
24. Wonnas  cBsa3b. OCHOBHBIE CBOWCTBA, XapaKTEPU3YIOIIHNE  CBS3b
(HEeHACHIIIEHHOCTh, HEHANIPABIEHHOCTh). DHEPIUsl KPUCTAIIMYECKOU PEUIETKH.
25.  JIoHOpHO-aKIeNTOpPHAs CBS3b.
26. Bomopomnast cBsI3b.
27. MeramyecKkoe COCTOSHUS BEIIECTB.
28. X¥UMHUYECKHUE SKBUBAJIICHTHI U METOJbl UX ONpEe/IeNICHUs. 3aKOH SKBUBAJIICHTOB.
Hecrexnomerpruuecknue coe JMHEHUS.
29.AToMHO-MOJIEKysipHOE yuyeHue. AToM. Monekyna. XUMHYECKUN 3JIEMEHT.
Monb. OTHOCUTENbHAS aTOMHAsl, MOJIEKYJIIpHAsi U MOJIIPHAsl MaccChl, CIOCOOBI UX
ONpeACIICHHUS.
30.I"'a3oBbIe 3akoHbI. [lapimanbHOE naBIEHKUE Ta30B.
31.CxopoCcTh XUMHUYECKUX PEAKITUU.
32. X¥UMHAYECKOE paBHOBECHE.



33. OCHOBBI XMMHMYECKOM TEpPMOJAWHAMHUKH. BHYTpEHHss JHeprus. DHTaIbTHS.
Outponus. DHeprus ['nud6ca. 3akonsl ['ecca.

34. Knaccudukanus AucnepcHbIX cucteM. VICTUHHBIE pacTBOPBI.

35. PactBopenune kak (Qu3MKO-XMMUYECKHI mporecc. Temnora pacTBOpeHHS.
Xumuueckas Teopus pactBopoB MenneneeBa. CoisbBaTbl. dusznyeckass Teopus
pactBopoB Bant-I'odda.

36.00mue cBoicTBa pacTBOpoB. SBiaeHust ocMmoca. OcMOTHYECKOE JaBJICHUE.
3akon Bant-I'odda.

37 IlonwxkeHnue naBieHus mapa pacTBOpoB. [loBwilIeHHE TeMIIEpaTyphl KUTICHUS U
MOHMKEHUE TEMIIEPATYPhl 3aMep3aHusl paCTBOPOB. 3aKOHBI Payiis.
38.D5IeKTpOAUTHI U HEANEKTPOJIUTH. OTKIOHEHHE PACTBOPOB JJIEKTPOJIUTOB OT
3akoHOB Payns u Baut-I'odda.

39. Teopus >7E€KTPOIUTUUECKON AUCCOLMAIIMHI. XapaKTep UOHOB, 00pa3yroIMUXCs
B pacTBOpax pazIM4HbIX MEKTPoJUTOB. ConbBaThl HOHOB (KabmykoB).
40.KucnoTel, OCHOBaHMSI M COJM C TOYKH 3PEHHUS DJICKTPOJIUTHUECKOMN
JUCCOIIMAIINH.

41. CunpHble U cnabble AMeKTponuThl. [locnenoBatenbHas aucconuanus. 3aKoH
pa3Beaenus. KoncranTa guccornuanuu ciadbiX dJEKTPOIUTOB.

42. TloHsiTue 0 COBPEMEHHOM TEOPUH CUIIBHBIX AJIEKTPOJIUTOB. AKTUBHOCTA MOHOB
U DJIEKTPOJUTOB. MIOHHAs cuia pacTBopa.

43.OnexTpoiuTHYecKas Iuccounanus Boabl. IoHHOE pon3BeIeHNE BOBI.

44. KoHieHTpaluss BOJOPOJHBIX HOHOB U BOJOPOJHBIN Tokazarenb. [loHsitue 06
UHIUKATOpax.

45.00MeHHbIe peakiuu Mexay uoHamu. CoKpallleHHble HOHHBIE YpaBHEHUS
pEaAKIIUH.

46.1TpousBeieHrE PAaCTBOPUMOCTH.

47. I'maponus. KoHCTaHTa U CTENEeHb TUAPOJIN3A.
48.0OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. KOHCTaHTa  paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIHH.

49. O6mme cBOMCTBA HEMETAIIJIOB.

50. Bonopon. ITonyyenue. CBoiicTBa.

51. I'anorensl. [lonyuenune. CBoiicTBa.

52. Kucnopoacoaepxamiue CoeAMHEHUS rajJoreHoB.

53. Kucnopoa. Ilonyuenne. CBolicTBa.

54. Cepa. [lonyuenue. CBOMCTBA.

55. CepoBonopoa. Ilonyuenue. CBoiicTBa.

56. Ammuak. [Tonyuenne. CBolicTBa.

57. ®ochop. Ctpoenne atroma. CBOMUCTBA.

58.¥Yraepoa. Ctpoenue aroma. CBoOMCTBA.

59 . Kpemuuit.Ctpoenue aroma. CBOMCTBA.

60. bop. Ctpoenue aroma CBoiicTBa. bopHbIe KHUCIOTHI.

61. Bona. ®u3snyeckue U XMUMHUYECKUE CBOMCTBA.

62. Ilepokcun Bogopona. [Tonyuenue. CBolicTBa.

63.PacnionoxkxeHue MeTalioB B nepuoaudeckod cucreme. Kiaccuduxanus
MeTaiioB. MeTtamnueckoe cocTossHue. oHu3aIlmoHHbIe TOTEHITUATbl METAJIIOB.



64.IlonoxxeHne MeTauioB B Iepuoaudeckord cucrteme. CTpOoeHHME HX aTOMOB.
OO6mue pusnyeckre 1 XUMUYECKHUE CBOMCTBA METAJLTIOB.

65.CBOICTBA S- METAJIIOB.

66. CBoliCTBa p-METANIOB. AJTFOMUHUIA.

67. CpoiictBa p-MeTauioB. OnoBo. CBUHEL.

68.CBOIICTBA 2JIEMEHTOB MOJArPYIIbI TUTAHA.

69. CBOIICTBa PJIEMEHTOB MOATPYIIIIBI BAHAIU.

70. CBOMCTBA 2JIEMEHTOB MOJArPYIIIBI XPOMa.

71. CpoiicTBa 311€MEHTOB MOATrPYIIIbI MapraHia.

72. CBOMCTBA 3JIEMEHTOB MOATPYIIIHI Kele3a



OO0pa3ubl 3K3aMeHALMOHHBIX OMJIETOB

MUHUCTEPCTBO OBPA30BAHUS 1 HAVKH POCCUNCKON
OEJIEPALIMN
®denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
«/lanbHeBOCTOUYHBIN (peaepabHbIH YHUBEPCUTET)
[ITxona ecTeCTBEHHBIX HAYK
OOII 30.05.01-MeaunuHckas OuoxumMus
HNucunmnnaa Heopranudeckas XuMus
®dopma 00yueHus] _o4Has
Cemectp 1 2013 -2014  yueGHoro roaa
Peanusyromas xadenpa_OOriel ,HEOPraHMYECKOW U DJIEMEHTOOPTaHUYECKOM
XUMHH

JK3aMeHAlMOHHBIN Omter Ne 1
1. Ucropus pa3BuTHS NPEICTABICHUN O CTPOSHHUH aToMa (TIEPBbIE MOJICIIN
aToMma).
2. KucnoTsl, OCHOBaHUS M COJIA C TOUYKHU 3PEHUS DIECKTPOTUTHICCKON
JTUCCOITHAIIHH.
3. PaccraBuTh KO3 PUITUEHTH HOHHO-3JIEKTPOHHBIM METOOM:
NaCrO2+ Br2+ NaOH.—

3aBeyronuii kadeapoit Tanxun H.II.

MUHNUCTEPCTBO OBPA30BAHUS Y HAYKH POCCUNCKON
OEJNEPALINN
denepanbHOE TOCYIApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESHKICHUE
BBICIIIETO 00pa30BaHUs
«/lanbHeBOCTOUHBIN (eepabHbIH YHUBEPCUTET
[[Ixona ecTeCTBEHHBIX HAYK
OOII 30.05.01- MeaunuHckass OMOXUMUS
Jucuunnuaa Heopranuwdeckas Xumust
dopma 00ydeHHsT _OYHAs
Cemectp 1 2013 -2014  yyeGHoOro roma
Peammsyromas xadeapa_OOrell ,HEOPraHMIECKOW M 3JIEMEHTOOPTaHUYSCKOM
XUMUH

JK3aMeHALMOHHBbIH Oumter Ne 2
1. Crpoenune atoma Bogopoaa no bopy. [loctynatst bopa.
2. Tlepoxcun Bomopona. [lomyuenne. CBoiicTBa.
3. PaccraBuTh K03 HUIHEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
KMnOs+ K,SO3 + H,O—

3aBenyromnuii kadeapoi TankwnHa H.II.



MUHUCTEPCTBO OBPA30BAHUS U HAVKH POCCUMCKON
OEJ[EPAIIMN
denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET)
[[Txona ecTeCTBEHHBIX HAYK
OOII 30.05.01- MeaunnuHckas OuOXuMHs
JNucunmmaa Heopranudeckas XuMus
®dopma 00ydyeHHs] _Oo4Has
Cemectp 1 2013 -2014  yueGHoOro roaa
Peanusyromas kadenpa_OOiiel ,HEOPraHMYECKONW U DJIEMEHTOOPTaHUYECKOM
XUMUU

JK3aMeHAlMOHHBIN Omiter Ne 3

=

BosiHOBBIE CBOMCTBA MaTEpUAIBLHBIX YacTULl. BosHbl ne-bpous.
Bonopona. Ilonyuenue. CBolicTaa.

3. PaccraButh KO3 PUIUEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

Cly, + KOH—(6e3 HarpeBanusi)

N

3aBeayronuii kadeapoit Tanxun H.II.

MUHHUCTEPCTBO OBPA30BAHUS Y HAYKH POCCUMCKON
OEJIEPALIMN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa30BaHUs
«JlaJIbHEeBOCTOYHBIH (pegepaibHbIM YHUBEPCUTET)
[[Tkosa ecTeCTBEHHBIX HAYK
OOII 30.05.01- MenunmHcKast OMOXUMHUS
Jucuunnuaa Heopranuwyeckas Xumus
dopma 00ydeHHsT _OYHAs
Cemectp 1 2013 -2014  yyeGHoOro roma
Peammsyromas kadenpa_OOrell ,HEOPraHMIECKOH M 3JIEMEHTOOPTaHUYECKOM
XUMUU

JK3aMeHAIMOHHBIN Omiter Ne 4
1. KBanTOoMexaHnueckoe 0OObICHEHUE CTPOCHUSI aTOMa. XapaKTEPUCTHKA
COCTOSIHHSI 3JICKTpOoHa B atoMe. KBaHTOBBIC 9rcna (n, 1, m, ms).
2. T'anorensl. [lonmyuenne. CBoiicTBa.
3. PacctraBuTh K03 HUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
Cl; + KOH—(mipu HarpeBanum)

3aBenyromnuii kadeapoi TanknHa H.II.



MUHUCTEPCTBO OBPA30BAHUS U HAVKH POCCUMCKON
OEJIEPALIMN
denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIECHUE
BBICILIETO 00pa30BaHUs
«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET)
[[Txona ecTeCTBEHHBIX HAYK
OOII 30.05.01- MeaunuHckast OMOXUMHUS
Hucuumnna Heopranudeckass XUMUs
®dopma 00ydyeHHs] _Oo4Has
Cemectp 1 2013 -2014  yueGHoOro roaa

Peanusyromas kadenpa_OOiiel ,HEOPraHMYECKONW U DJIEMEHTOOPTaHUYECKOM

XUMUU
JK3aMeHAlMOHHBIN OmiteT Ne 5
1. Dnexrponnsie cTpykTypbl atoMoOB. [Tpuniun [aynu. [Ipasuno Xynaa.
2. CBoiicTBa 3JIEMEHTOB MOJATPYIIIBI TUTAHA.
3. PaccraButh K03 UIHEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:

NaCrO2 + H202 + H,SO,4.—

3aBeyronuii kadeapoit Tanxun H.II.

MUHHUCTEPCTBO OBPA30BAHUS Y HAYKH POCCUNCKON
OEJIEPALIIN
denepanbHOE TOCYAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICITIIETO 00pa30BaHMUs
«JlaJIbHeBOCTOYHBIH (pegepasibHbIM YHUBEPCUTET)
[[Tkosa ecTeCTBEHHBIX HAYK
OOII 30.05.01- MenunmHcKast OMOXUMHUS
Hucuumimaa Heopranudeckass XuMust
dopma 00ydeHHsT _OYHAs
Cemectp 1 2013 -2014  yyeGHoOro roma

Peammsyromas kadenpa_OOrell ,HEOPraHMIECKOH M 3JIEMEHTOOPTaHUYECKOM

XUMHUHU
JK3aMeHAlMOHHbIH Ouiter Ne 6
1. OcHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBSI3U — JIJIMHA,
HAIPaBJIE€HHOCTb, IPOYHOCTb.
CBoiicTBa METAJIJIOB S-2JIEMEHTOB.
3. PaccraBuTh K03 HUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
K,CrO4 + FeSO,4 + H,SO4.—

no



