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1. Henu u 3a0auu oucyuniunul

[easasMu OCBOCHUS JUCLMIUIUHBI «XUMUSD) ABJISIOTCS:

- IOATOTOBKA CTYJIEHTOB K JESITEIbHOCTH B COOTBETCTBHM C KBaTHM(PUKAUOHHON
XapaKkTEepUCTHKONW OakanmaBpa 1o HampaBieHHI0 «TexHomorus XyJnoKecTBeHHOW o00paboTku
METaJIJIOBY;

- (hopMupoBaHue O0IIETEXHUYECKUX 3HAHUN M YMEHUH 110 TaHHOMY HalpaBJICHUIO;

- LIeJICHANpaBJICHHOE NpUMEHEHHE O0a30BbIX 3HaHWM B 00JACTM XUMUU B
po(hecCHOHANTLHOM e TEIIbHOCTH,

OcHoBHbIE 3aJa4U JUCUUIUIMHBI «XHUMHS» - U3YYEHHE U PA3BUTHE MPAKTUYECKUX
HaBBIKOB 110 BOTIPOCAM, CBSI3aHHBIM C ONpe/eiIeHUEM (PU3MKO-XUMUYECKUX, TEXHOJIOTHYECKUX U
OpPraHOJIENTUYECKUX CBOMCTB MaTepuaioB, BHIOMPAEMbIX IJISi M3TOTOBICHHS XYHAOXKECTBEHHO-
IIPOMBIIIIEHHON NPOAYKLIHH.

2. Mecto mucuumiauHbl B cTpyktype OOII 6akanaBpuara B npogeccCMoOHAIbLHOM
nukJe (0azoBas o0menpogeccuOHAIbHAS YACTh).

JucrunamHa «XUMHS»  OTHOCUTCA K oOs3artenpHo yactu  (b.1) ocHOBHOI
00pa3oBaTeNbHON IPOTPaMMBbI OaKalaBpHara.

JucuunnuHa «XuMUsS» B3aMMOCBSI3aHA JIOTHYECKH M COAEPKATEIbHO-METOJAMYECKU CO
CIIEYIOIIKUMHU JUCHMIUIMHAMU U nnpakTukamu OOIT:

B obsazamenvhoti uacmu: Qusuka, WHPOPMAIMOHHBIE TEXHOJOTHUH, METPOJIOTHS,
CTaHJAPTHU3AIMS U CEPTHPHUKALINS;

B uyacmu ¢opmupyemoti yuacmuuxamu o00pazo8amenbHuIX OMHOUICHUL: KOHTPOJb
TEXHOJIOTHYECKHUX IIPOLIECCOB;

B oOucyunnunmax no ewibopy cmyodewma: IJWATEHHBIE CIUIaBBl IS XYJOXKECTBEHHBIX
N30SI,

MOKPBITUSI MATEPUAIIOB; TEOPHS U MPAKTUKA IKCIIEPUMEHTA.

2. Ilepeuens naanupyemulx pe3yibmanmoe 00yuenus no oucyuniune (MooyJio),
CcOOmHeceHHble ¢ NIAHUPYEMBIMU Pe3YIbMaAmamu 0C80eHUs 00PaA308amebHOl NPOZPAMMEDL.

B pesynmbraTe OCBOGHHS MUCHUIUIMHBI (MOAYMsS) y oOydarommxcs (OpMUPYIOTCS
CICAYIOMUEC KOMIICTCHIUN U TOJIKHBI OBITH AOCTHUTHYTHI CJICAYIOINIUC PE3YIbTATHI 06y‘I€HI/I$[ KaK
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIHIA:

B pesyabTare
OCBOCHHS
Kon o0pa3oBaTe/ibHOI Ilepeyenb mIaHNUpPyeMbIX Pe3yJbTATOB
KOMIIETeHIH U NPOrpamMMbl o0yueHHsl O JUCIUILJIMHE
00yYaroLIUiicsl 10J1KeH
001a1aTh
OIIK-1 Cnioco6eH peniaTb 3HATh:
BONPOCHI e 0COOEHHOCTU CTPOEHUS aToMa
npodeccruoHaIbHOU AIIEMEHTOB, UCXOJIS U3 UX MOJIOKEHUS B
JlesITe/IbHOCTY Ha OCHOBE NEPUOANYECKON CUCTEME;
eCTeCTBEHHOHAYYHbIX U ® TIPUPOSY XUMUUYECKON CBS3U B
00I1IeMHXKEeHEPHBIX Pa3IMYHBIX TUIIAX MaTEPHUAIIOB, CBA3b
3HAHUM, METO/IOB XUMHYECKOI'0 COCTaBa €
MaTeMaTU4YeCKOro MEXaHUYECKUMH, TEXHOJIOTUUECKUMU U
aHa/IM3a v JIp. CBOMCTBaMU,;
MO/IeJIMPOBaHUS yMeTh:
® TOTOBUTBH PACTBOPHI XUMHUYECKUX
BEIIIECTB 3aJJaHHON KOHIIEHTPALIHNH;




e  OMNpenensITh U3MEHEHUE KOHIICHTPALINH
BEILECTB MPU MPOTEKAHUU XUMUYECKUX
MIPOLIECCOB;

BJIA/I€Th:

® METOJaMHU ONpeesieHUs] KOHIEHTPAuU

u pH pacTBOpOB BelecTs;

4. CTpyKTYypa M coepKaHue TUCHUILTHHBI

OOmass  TPYAOEMKOCTh  JUCIMILIAHBI COCTABJISIET S 3a4ETHBIX €AMHUILBI
(180 axamemmyeckux 4YacoB) (u3 Hux 108 yacoB — camocrosiTesbHas padOTa CTYICHTOB).
CtpykTypa M colep’kaHue AUCHMUILIUHBI «XUMUS» MO CPOKaM M BUAAM pabOThl OTPa’KeHbI B
[Tpunoxxenun 1.

BBenenue

XuUMHS KaK 4acTh €CTeCTBO3HAHHUSI — HayKa O BEIIECTBAX W WX MpEeBpalleHusx. Bubl
XUMHYECKHUX peakiuil. CBsA3b XUMUU C APYrUMH HayKamu. 3HaUE€HUE XMUMHUU B (OPMHUPOBAHUU
MBIIUICHUS B U3YYCHUH MPUPOJIBI U Pa3BUTHUU TEXHUKUA. XHUMHUS U POOIJIEMBI DKOJIOTHH.

JI-1, BBenmenue, ri. |; JI-3, BBeacHME

Pa3nes 1. OcHOBBI CTpOEHUSI BeliecTBa

1.1. Crpoenue aroma. Ilepuogudecknii 3axoH u cucrema JI.U. Menaeseea.

DNEeKTPOHHOE CTPOEHUE aToMa M CHCTEMaTHKa XUMHUYECKHUX 3JIeMEHTOB. KBaHTOBO-
MeXaHW4YecKass Teopusi cTpoeHusi aToma. KBaHTOBble umcna. THUIBI 3JEKTPOHHBIX OpOUTANICH.
[IpaBumna onucanus JIEKTPOHHOTO CTPOCHUS MHOTOJIEKTPOHHBIX aTOMOB.

[lepuonnueckuii 3akoH U nepuoandeckas cucrema snemeHToB J[.M. Menneneesa.
Metamisl 1 HEMETaJUIbl, U3MEHEHUE CBOMCTB SJIEMEHTOB (PHEPTrMU HOHU3AIMH, CPOJICTBA K
AJIEKTPOHY U AJNEKTPOOTPHUIATEIFHOCTH) B COOTBETCTBUH C JIEKTPOHHOM CTPYKTYPOH aTOMOB.
OKHUCIUTENbHO-BOCTAHOBUTEIHHBIE CBOMCTBA METAJIJIOB M HEMETAILIIOB.

JI-1, oo 1, 1, I JI-3, oo 1

1.2. Xumuueckas CB3b

OcHoBHbIe TUIbI CBsI3U. KoBasieHTHas CcBsA3b. OCHOBHBIE XapaKTEPUCTUKU KOBAJIEHTHOU
CBSI3U. DHeprusi U JuiMHa cBsi3U. KpaTHOCTh CBsi3U. [lOJApHOCTH M TOJAPU3YEMOCTH CBSI3H.
JlunonpHBI MOMEHT cBsi3u. [ mOpuamsanusi aToMHBIX opOutaneid. KpatHocTh cBS3M, G U T-
cBsa3u. HMonHHast cBs3b. JIOHOpPHO-aKUENTOpPHBI W OOMEHHBIH MEXaHU3Mbl 00pa3oBaHUs
KOBaJeHTHON cBsi3u. MeTon BaneHTHBIX cBszeil (MBC) u mMeTon MONeKyspHbIX opOHuTaneit
(MOJIKAO). Ctpoenue u cBONCTBA MPOCTEUILIUX MOJIEKYI.

MexmonekynspHoe B3aumojencteue. [Ipupona mexmonexkynspubix cuil. Cuibl Ban-
nep-Baanbca. BogopoiHas cBs3b.

XuMH4YecKkasi CBsI3b B MeTajulax. 30HHAsl TEOpUsl METAUIMYecKou cBs3u. lIpoBogHuUKH,
MOJIYITPOBOJTHUKH, TUDJIEKTPUKH.

ArperaTHoe COCTOSTHUE BEIecTBa: TBEPI0E, KUAKOE, ra3oo0pasHoe. Kpucrammmdeckoe u
amop¢Hoe coctosiHue. Kpucrammueckue pemetku. JleeKkTsl CTpyKTYpBhl.

JI-1, rn. IV, V, XVIII; JI-3, . 1

Paszgea 2. BzaumojeiicTBue BenecTs

2.1. D1eMeHThI XUMHYECKOH TePMOINHAMUKH

TennoBoii 3 ekt xumuueckon peakuu. 3akoH ['ecca. [TousTue 06 >HTpONTUN. DHEPTUS
['u66ca (kputepwii CcaMOMPOU3BOJIBHOTO TPOTEKAHUS XHUMHUYECKOW peaknuu). OCHOBHBIC
(hakTOpBI, ONIPEAEIISAIONINE HAPABICHUE PEAKIINMA, TEMITEpaTypa paBHOBECHS.

JI-1, . VI, §6.1; JI-3, ri. V

2.2. XuMHYecKasi KHHEeTUKA. XHMH4YeCKOe paBHOBeCHe

CkopocTh XMMHMUYECKOM peakuuu. ['OMOTeHHbIE M TEeTEpPOre€HHBIE CHUCTEMBI. 3aKOH
JIEUCTBUA MacC. ODHEpPrusi aKTUBAIMM. XUMHUYECKOE pPAaBHOBECHE, KOHCTAHTa pPaBHOBECHS.
OOpatuMbie U HEOOpaTUMBIE peakiiuu, XuMudeckoe pasHoBecue. [Ipunnumn Jle-1llarense.



KaranuzaTopsl, cBOIICTBa U MEXaHU3M AEUCTBUA. | OMOTE€HHBIN U TeTepOreHHbIN KaTalus.
Hcnonp30BaHne KaTanU3aToOPOB Ul JOKUTAHMS POLYKTOB CrOpaHUsl MOTOPHOTO TOILIMBA.

Konebarenbubie peakuuu benoycosa-XXabotunckoro.

®dazoBble paBHOBECHUS. TepMUUECKUN aHAIIH3.

JI-1, rn. VI, §6.2; JI-3, ron. VI, VII

2.3. PacTBOpBI

Omnpenenenne u KiaccUpUKAIMs PacTBOPOB. PacTBopeHHe Kak (GH3MKO-XUMHUYECKHUMA
nponecc. M3MeHeHne HSHTANBIMM W SHTPONUU HpU pacTBOpeHHH. CrnocoObl BbIpaKEHUS
KOHIIGHTpaluu pacTBOpoB. CBOICTBA pa30aBICHHBIX MOJICKYJSPHBIX PacTBOPOB. 3aKkoH Payss.
BiusiHus KOHLEHTpanuy pacTBOPOB Ha TEMIIEPATYpPhbl MX KHUIIEHUS U 3aMep3aHus (aHTU(PU3BI).
[TossipHBIE U HEMOJISIPHBIE PACTBOPUTEIH.

OcoOeHHOCTH BOJBI KAaK PACTBOPUTENS. DJIEKTPOJUTHUYECKAss AMCCOLMALMS B BOIHBIX
pactBopax. CuibHBIE M ClHa0ble SJIEKTPOJUTHL. AKTHBHOCTH M KOI()(UIIMEHT aKTUBHOCTH.
KoHcTanTa M creneHp aucconuanuu ciaaboro 3JeKTpoiuTa. 3akoH pa3dasineHus OcTBajibia.
HNonnoe mnpoussBenaeHue Boabl. Bonopoanslii mokasarens. lIponsBeneHue pacTBOpUMOCTH
MaJIOpacCTBOPUMBIX BELLIECTB.

JI-1, ro. VI, VI JI-3, ton. VI, cTp. 204-24.

2.4. JIucniepcHbIe CHCTEMBI

Knaccudukarnus nucnepcHbix cucreM. Koyutonmabie cucTeMbl (3011, TEelH, CYCICH3HH,
smyibeun). [lomyyeHne KOIOMIOHBIX pacTBOpoB. IloBepXHOCTHBIE SBIEHUA: aACOPOLMS,
aare3us. [lonsTue 0 MOBEpXHOCTHO-aKTUBHBIX BellecTBax (IIAB) u moBepXHOCTHO-MHAKTUBHBIX
BemectBax (IIMB). Ctpoenue KOUIOMAHOM YacTUIBl U MULEIUIBI. Y CTOMYMBOCTh KOJUIOMIHBIX
CUCTEM, ONTUYECKUE U DJIEKTPUUYECKHE CBOMCTBA. METOAbI MOITYYEHUsI, OUUCTKHU, pa3pyLICHUs
KOJUTOUAHBIX cucteM. KosulonaHbele pacTBOpbI B NPUPOAE M TEXHHUKE (YyryH, CTallb, MacThl,
JIAKOKpacOYHbIE MaTepHallbl: TPYHTOBKH, IINAKJIEBKH, KPACKH).

JI-1, . X; JI-3, v VI, cTp. 243-251

2.5. KommuiekcHbIe cOeIMHEeHHS.

CrpoeHne KOMIUIEKCHBIX coeauHeHui. KommekcooOpas3oBaTenu, JUraHjbl, 3apsjn U
KOOPJIMHALIMOHHOE YMCIIO KOMIUIEKCOB. Jlucconnanus KOMIUIEKCHBIX coeauHeHui. KoHcraHTa
HecToikocTH KoMmIiekca. OOpa3oBaHHE KOMIUICKCHBIX COEIMHEHMH C TO3MIUM METoJa
BaJICHTHBIX CBsI3€i. THUITBI XUMUUECKOHN CBS3U B KOMIUIEKCHBIX COSMHEHUSIX.

JI-1, ra. X1, Ul ctp. 71-76; JI-3, ra. XII.

2.6. DJIEeKTPOXUMHYECKHE MPOIECChI

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHl U HAIIPaBJIEHUE UX NpoTekaHus. CTeneHb
okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN SKBUBAJICHT.

[TonstTue 00 DSIEKTPOAHBIX MOTEHLUMATAX M MEXaHW3M UX BO3HMKHOBEHHS.
["anpBannyeckue 3nemMeHThl. CTaHAapTHBIE IEKTPOAHbIE OTEHIIMANB. BOIOpOAHBIN 37IEKTPOT
cpaBHeHMs. YpaBHeHue Hepacra. IloTeHnmansl MeTalNIM4eCKUX, Ta30BBIX M OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX AJIEKTPOJIOB. TepMoaMHAaMUKa 3JIeKTpoaHbIX mnpoueccoB. IJAC u eé
u3MepeHue. Buipl rabBaHMUECKUX U TOIUIMBHBIX YJIEMEHTOB.

ONEKTPOAHBIM TpOoLEcC MOJX TOKOM. JSIBIIeHHWE mepeHaNpsyKEeHUs. OJEKTPOJIM3 Kak
OKHCJINTEIBbHO-BOCCTAHOBUTENBHBIN INpoliecc. KMHeTHKa 37€KTPOAHBIX MPOLECCOB. DIEKTPOIN3
pacIuIaBOB M BOJHBIX pacTBOPOB cotieid. [loTeHnuan pasznoxeHus.

3axonbl Dapanes. Beixon o Toky.

["anpBaHnMYECKUE METO/Abl HAHECEHUS METAINTNYECKUX MOKPBITUH.

JI-1, ra. IX; JI-3, . IX

2.7. Koppo3us 4 3a1IUTa METAJLJIOB H CILIABOB

OcHoBHbIE BU/BI KOPPO3UHU U KOPPO3UOHHBIX NOpakeHUH. ['a3oBast kopposusa. Mexannsm
AIIEKTPOXMMHUYECKOM Koppo3uu, paboTra MukporaigbBaHomap. Koppos3uss mnoj naelcTBueM
OMy)KIaloIMX TOKOB. MeTonbl 3allUThl OT KOppo3uH. JlermpoBaHue, 3alIUTHBIE MOKPHITHUS
(oxkcuampoBaHue, BOpoHEHHE, (GochaTHpoBaHUE), DIEKTPOXHUMHUYECKas 3ammuTa. VMHruOuTOops!
KOpPpO3HH.



JI-1, ri. XV, VII, XIX; JI-3, . X

2.8. O0masi XxapakTepuCcTHKA MeTAJIJIOB

3aBUCUMOCTh CBOMCTB METAJUIOB OT HX IIOJIOXKEHUS B TEPUOAUYECKON cucreMe
.. MenneneeBa. Kpucraimmmyeckoe CTpoe€HHME METAUIOB U CILIaBOB. PU3MUECKUE CBOMCTBA.
OO6mue xumuueckue cpoiicTBa. [IMpo-, rUAPO- U BIIEKTPOMETAIUIYPrusi. DJIEKTPOJUTUUECKOE
MoJlyueHUuEe U paQUHUpPOBAHME METAJUIOB. 30HHAs IJIaBKa. XHMMHUYECKUN COCTaB U CTPYKTypa
criaBoB. TepMuyeckuil aHanus, AMarpaMmbl COCTOSIHUS CILIABOB.

Meramibl S- U pP-ceMeiicTB. OCOOECHHOCTH 3JIEKTPOHHOrO cTpoeHms. HaxoxkaeHwe B
npupone, nosydeHue. Dusnyeckue U XMMHYECKME CBOMCTBA. IlpuMeHeHMe, CIUIABBL.
CoenvHEeHHS METAJUIOB 3THUX CEMEHCTB (TUAPHIbBI, OKCHJbI, THAPOKCHJBI, COJH), CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHHUE.

Meraubl d-cemenTcTa. DIEKTPOHHOE CTPOCHHE, MOJOKEHUE B IEPUOHUSCKOI CUCTEME.
XapakTepucTHKA COSIUHEHHH (-METaJIIOB B Pa3IHMUHBIX CTEICHIX OKHUCIICHUSI.

Mertamnel Ib, 1Ib, VIIIb rpynn. Haxoxaenue B mpupose, noaydeHue. CBOWCTBA MPOCTHIX
BELIECTB U COEIMHEHUH, npuMeHeHue. CIiaBbl MEH, JKeje3a.

JI-3 . X, X1, JI-4 von. |, o 1, oon. 1L

2.8. O0masi XapaKTepuCTHKA HEMETAJLIOB

[TonoxeHue B MEpUOAUYECKON CUCTEME U 3JIEKTPOHHOE CTPOEHUE aTOMOB HEMETAJIOB
VIIA, VIA, VA, IVA rpynn. OcobeHHOCTH (PU3HUECKUX M XUMHUYECKHX CBOMCTB IPOCTHIX
BEIIECTB: BOJIOPO/IA, TaJIOTEHOB, KUCIOPOAa, Cephl, a3oTa, Gocdopa, yriaepoaa, kpemHus, dopa.
CBolicTBa BOJOPOJHBIX, KHCIOPOACOAEPKAIIUX COCAUHEHUM HEMETaJsIOB, KHUCIJIOT, COJIEH.
[Tony4yeHnue u npuMEeHEHUE NPOCTHIX BEIIECTB U COSAUHEHUM.

Pa3nes 3. DiieMeHTHI OpraHnyeckoil XuMHuH.

3.1. Ctpoenue, kiaccupukanus U CBOMCTBA OPraHMYeCKHUX COeJUHEHUI

XuMmHu4deckasi CBSI3b B OpraHMYeCKUX coeluHeHUsX. OCHOBHBIE KJIACCHI OPTraHUYECKHUX
coenmuHeHUH. THUMBl peaknuii B OpraHUYecKOW XWMHH. [omoinuTuyeckue (paguKajibHBIE) H
reTepOIMTHYCCKIE (HYKICOPWIBHBIE, JJICKTPOPIIBHBIC) peakIuHh. YTJIEBOIOPOIbI W HX
MPOU3BOHBIE. MOTOPHOE TOIUIMBO, OKTAHOBOE UMCIIO. BUBI M OMydyeHUe TOTUIHBa (TIePEeroHKa,
pextudukanys HeTH, KPEKUHT YIIEBOIOPOIOB).

JI-1, ra. XXIX, XXXVI; JI-3, ra. X1l

3.2. Opranuyeckue noJJMMepHbIe MATEPHAJIBI.

Metoabl moJlydeHHs] TOJMMEPOB, MOJUMEpHU3alMs, NOoJuKoHAeHcauus. CTpykTypa u
(UBUKO-XMMHYECKHUE CBOMCTBA TOJMMEPOB. IJacTOMEpbl M IUIACTUKU. KOHCTpyKIIMOHHBIE
MOJIMMEPHBIE MaTEPHAJIbI U UX IPUMEHEHHE.

JI-1, tin. XXXI; JI-3, rin. XIV.

4.1. XuMnueckasi HAeHTH(UKALMSA BellecTB

BemiecTBo 1 cTaHIapThl €70 YUCTOTHI. METOIbI OUYUCTKH BEIIECTB (MEPEKPUCTAIITU3AIINS,
neperonka,  xpomarorpadusi). OCHOBBI ~ BOJOMOATOTOBKH.  KadecTBEHHBI  aHamu3.
Anamntnueckuii curaan. KonnuectBeHHBIN aHann3. PU3NKO-XUMUYECKUE METOBI aHAIN3A.

JI-3, rim. XV.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Mertoanka mpenogaBaHus JUCIUIUTHHBI «XHMHS» W pealu3alis KOMIIETEHTHOCTHOTO
MOJIX0/Ja B U3JIOKCHWU HM BOCIPUATHHA Marepuajga IpelyCMaTpUBacT HCIOJIb30BaHUE
CIIEAYIONIMX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM TPOBEACHHUS TPYIIOBBIX, HHIUBHIYaIbHBIX,
ayJIMTOPHBIX ¥ BHEAYUTOPHBIX 3aHITHN:

- UYTeHHE JIEKIUHA C HCIOJb30BAaHWEM HHTCPAKTUBHBIX CPEACTB  HATIIAIHOCTH
(mpe3eHTaIuu, BUACOPUIBMBI C IEMOHCTPAIIUEH XUMHUYECKOTO IKCTICPUMEHTA),

- BBINOJHEHHE CTYACHTAMH WHAWBUIYAIbHBIX CaMOCTOSTEIbHBIX paboT u pabor
71a00paTOPHOTO MPAKTHKYMA;

- MPOBEICHWE HMHTEPAKTUBHBIX 3aHATHH 110 MPOLEAYpPE IOATOTOBKA K HHTEPHET-
TECTUPOBAHUIO Ha caiitax: i-exam.ru, fepo.ru;



- CTIOJIH30BAHNE MHTEPAKTUBHBIX (DOPM TEKYILEro KOHTpPOJi B (popMe ayIAUTOPHOTO H
BHEAYAUTOPHOT'O TECTUPOBAHMSL.

6. OneHoYHBIE CPeICTBA A TEKYLIero KOHTPOJIsI yCIIeBaeMOCTH, IPOMEeKYyTOYHOH
aTTeCcTallMd MO WTOraM OCBOCHMS AMCHUILUIMHBI U y4eOHO-MeToAauueckKoe odecrevyeHue
CAMOCTOSITEJILHOM pa0doThI CTY/ICHTOB.

6.1.1. IlepeyeHp KOMIETEHIMI C YKa3aHHWEM STanoB UX (OPMHUPOBaHHSA B MpoIiecce
OCBOCHMSI 00pa30BaTEIbHON TPOrpaMMBbl.

B pesymprare OCBOGHHUS JUCHUIUIMHBI (MOAyNsi) (OPMHUPYIOTCS — CIEAYIONTHE
KOMIIETEHLIMU:

Kon B pe3yabTare ocBOeHUs 00pa30BaTEeIbLHON MPOrpaMMbl 00y4aI0IIHIiCA
KOMIeTEeHIHH HA0JIZKEeH
OIIK-1 06u1a1aTh CIOCOGHOCTBIO PelaTh BOMPOCHI PO EeCCHOHATBHON

AeATe/IbHOCTH Ha OCHOBE €CTECTBEHHOHAYYHbIX 1 06H.[€I/IH>KeHeprIX
3HaHPII>i, MeTOA0B MATEMATHUYE€CKOI'0 dHaJ/IM3a U MOAEJIMPOBAHHA

B mpouecce ocBoeHMss 00pa3oBaTeIbHOW IpPOrpaMMbl  JaHHbIE KOMIIETEHLIUU
(GopMUpPYIOTCS B X0JI€ OCBOEHHUS O0YYaIOIIMMHUCA TUCUUILUIMHBI, JAOOPAaTOPHOIO MPaKTUKyMa B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U KaJeHJIapHBIM IpaduKkoM ydeOHOro mporecca.



OIIK-1 - CniocoOeH peliaTh BONpockl NpodeccHOHATBbHOM JIeITe/IbHOCTH Ha OCHOBE eCTECTBEHHOHAYYHbBIX U 0611IeMHKeHePHbIX 3HAaHUH, METO/I0B
MaTeMaTHYECKOT0 aHAJIM3a U MO/Ie/TUPOBAHUS

Iloka3aTean

Kpurepum oneHuBaHus

2

3

4

5

3HATb:
CTPOCHHUE BEUICCTBA,

B3aNMOJICHCTBHE BEIISCTB.

OOyuaromutics
JEMOHCTPUPYET MOJHOE
OTCYTCTBUE 3HaHUU: O
CTPOCHHHU BCUICCTB U UX
B3aMMO/ICHCTBHUH.

OOyuaromuiicst JeMOHCTPUPYET
HETIOJTHOE 3HAHWE O CTPOCHUHU
BEIIECTB M UX B3aUMOJICHCTBHH.
HonyckaroTcsa 3HaYUTENbHBIE
OIINOKH, MPOSIBIISETCS
HEJIOCTAaTOYHOCTh 3HAHUM 110
pAy TeM, 00ydaroIHICs
UCTIBITHIBACT 3HAYMTEIILHBIC
3aTpyAHCHHS TPU
OTICPUPOBAHUH 3HAHUSMU MPU
WX MIEpPEeHOCe Ha HOBBIE
CHCTEMBI.

OOyyarormuiics 1eMOHCTPUPYET
YaCTHYHOE 3HAHUE O CTPOCHUH
BEIIECTB M UX B3aMMOICHCTBHUH,
MaTeMaTHYECKOM OIMCAHHE
KMHETHUKU U TCPMOJUHAMUKHA
XUMHUYECKHX,
JIIEKTPOXUMHUYECKHUX ITPOIIECCOB,
(ha30BBIX PAaBHOBECHIA.

OO0yyaroImuiicss JIEMOHCTPUPYET
JIOCTATOYHO ITOJTHOC 3HAHUE O
CTPOEHHUH BEIIECTB U UX
B3aHMO/ICHCTBHU.

YMeTh:
IIPOBOJUTB PACYETHI 110
TEPMOJAUHAMHKE U KHHETHKE
XUMUYECKHUX U
JJEKTPOXUMHUYECKHUX
MIPOLIECCOB.

OOy4aroIuiics He yMeeT
MW B HEJIOCTATOYHOM
CTEIIEHU YMEET BBINIOJIHATD
pacuersl 1o
TEPMOJIMHAMUKE U
KHHETUKE XUMHUUECKUX
MPOLIECCOB.

OOy4aroIuics JeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE
CIIETYIOIINX YMEHUI:
BBITOJIHSITH PACYETHI IO OLICHKE
CKOpOCTH PEaKIIUH, TETIIOBOTO
addekra peakiun, BHIX0/1a
BEILIECTB I10 TOKY,
KOHIIEHTPAIH PACTBOPOB.
JlommyckaroTcs 3HaYUTENTbHbIC
OLIMOKH, MIPOSIBIIETCS
HEJOCTATOYHOCTh YMEHUH, U
WX TIepEeHOCE HA HOBBIE YCIIOBHS
3aj1ad.

OOy4JaroIIUics IeMOHCTPUPYET
YaCTHYHOE COOTBETCTBUC
CJICAYIOIIUX YMEHHIA: BBITTOTHSITh
pacyeTshl 1o OIIEHKE CKOPOCTH
peakuuu, TeroBoro 3ddexra
peaKIu, BhIXOIa BEMIECTB 110
TOKY, KOHIICHTPAIIUH PACTBOPOB.
‘YMeHus: OCBOCHBI, HO
JIOMYCKAIOTCS] HE3HAYUTEILHBIC
OIIMOKY, HETOYHOCTH,
3aTpyAHEHHS TIPH
AHAJIMTUYECKUX OIEPALIUAX,
MIEPEHOCE YMEHHIA HA HOBBIC
YCIIOBHSI 3a/1a4.

OO0yyJaroIuiics JeMOHCTPUPYET
MOJIHOE COOTBETCTBUE
CIIEIYIOIIMX YMEHHUH:
MPOBOJUTD PACUETHI 110
TEPMOJNHAMUKE ¥ KMHETHKE
XUMHUYECKUX U
AIEKTPOXUMHIECKUX
MPOILIECCOB, COCTABY PacTBOPOB,
BBIXO/1y MIPOYKTOB TI0 TOKY.




BJIA/IeTh:
HaBBIKAMH paOOTEHI C
nabopaTopHBIMU
U3MEPUTENHLHBIMY TPUOOPaMHU,
BBITTOJTHEHHST OCHOBHBIX
XUMHUYECKHUX U (PU3UKO-
XMMHUYECKHX OTIepaIH.

OO0yuaromuiics HE BIaJceT
WY B HEZOCTATOYHOM
CTCTICHHU BJIaJICCT HABBIKAMU
paboTHI C TA0OPaTOPHBIMHU
M3MEPUTETHEHBIMA
pruOOpaMu, BBITIOTHCHHSI
OCHOBHBIX XUMUYECKUX U
(hM3UKO-XUMHYIECKHAX
onepamuu.

OO0yuaromuiicss 9aCTUIHO
BJIaZICeT METOJIaMU M HaBBIKAMH
paboThl ¢ 1abopaTOPHEIMU
N3MEPHUTEILHBIMA TIPHOOPAMH,
BBITIOJTHEHHST OCHOBHBIX
XUMHYECKUX U (PU3UKO-
XMMHYECKUX OTepaluii, HO He
YMeEET JeJaTh BEIBOJIBI 10
pe3yspTaTaM XUMHYECKOTO
IKCIIEPUMEHTA.

OO0ygaromuiicss 9aCTUIHO

BJIAJIEET METOIAMH U METOLAMU U

HaBBIKaMU pa0OThI C
1a00opaTOPHBIMHU
M3MEPUTETFHBIMHA TPHOOpaMH,
BBITIOJTHCHHSI OCHOBHBIX
XUMHYECKUX U (U3UKO-
XHMHMUYECKHX OTepaluii, HO
JIOITYCKAIOTCSI HE3HAYNTEIbHBIC
OIIMOKYU, HETOYHOCTH,
3aTpyJHEHWUS TIPH IPOBEICHUH
AHAIMTUYECKHUX OTEPaITUsIX.

OO0y4YaroIIHUKCs B TIOJTHOM
o0beMe BIIazieeT METOIaMHt 1
HaBBIKaMU PabOThI C
J1ab0opaTOPHBEIMHU
WU3MEPUTENHHBIME TPHOOPaMHU,
BBIMOJIHEHHST OCHOBHBIX
XMUMHYECKUX U (PHU3HUKO-
XMMHUYECKUX OTEPaIuii, yMeeT
JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
XMUMHYECKOTO IKCIICPUMEHTA.




B mnpomecce oOydeHUs HCHOIB3YIOTCSA CIEAYIOIIME OICHOYHBIE (OPMBI CaMOCTOSITEIBHOMN
paboThl CTYJIEHTOB, OIICHOYHBIE CPEICTBA TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHBIX
aTTeCTalui:

1) KOHTPOJIbHBIE BOIIPOCHI,

2) UHIMBUIYAJIbHBIC 3a/1aHMUS,

3) MOATOTOBKA U 3aIlIUTa JAOOPATOPHBIX padoT.

Bce mepeuncieHHble OIEHOYHBICE (DOPMBI TPEACTABICHHBI B MPAKTUKYME, KOTOPBIM
COMPOBOXKIACTCS KakKaas riiaBa yuyeOHuKa «Xumus» moj penaknueit MapteinoBoi T.B. (J1.2). Tlo
pe3ylnbraTaM  BBINOJHCHUS  WHIUBUAYAIBHBIX  CAMOCTOSITENIBHBIX ~ paboT,  MpOBEpsSEeMBIX
npernojaBaTesieM, CTyJeHT HabupaeT HEKOTOPYIO CyMMY 0ajioB, KOTOpas SBJIETCS COCTABIISAIONIEH €ro
peiitunara. Kpome 5T0il cymmbl 0ajgoB B PEHTHHIE YYMTHIBACTCS BBINIOJHEHHWE M 3allUTa BCEX
naboparopubix padot. [To pe3ynpTaTam pelTHHra CTyIEHT MOXET ObITh aTTecToBaH. CTYIEHT MOXKET
OTKa3aThCs OT aTTECTALMU 110 PEUTUHTY U CAATh dK3aMEH, €CJIM OH CUUTAET, YTO MOXKET IIPETEHI0BATh
Ha OoJiee BBICOKYIO OLIEHKY. OCHOBaHHMEM [UJIsl TaKOTO PEUICHHS MOXET ObITh CaMOKOHTPOJb IO
TecTaM, HMMEIOIIMMCS B KaXJIOW IJIaBe MpaKTUKymMa, K KaXJOMy U3 KOTOpbIX JaHa Talnuna
MPaBWIBHBIX OTBETOB, Ojarogapsi 4emy CTYIEHT MOXKET caM ce0sl OLIEHUThb. DTO MO3BOJIAET CHATH
(bakTop CyOBEKTHMBHOCTH B OIICHKE 3HAHHH, KaK CO CTOPOHBI MPENOoJaBaTeis, TAK U CO CTOPOHBI
cTyneHTa. Huke mpuBOIUTCS OAMH U3 BapUAHTOB 3a/IaHU ISl CAMOCTOSITENIFHOTO PELICHUS U TECT
JUIsL CAMOKOHTPOJISI C OTBETaMH.

Konmponvnas paboma (OIIK-1)

Bapuanr 3.
1. Menbyaiiinas XAMUYIECKH HEACTMMAas YacTHUIIA JICMEHTA — 3TO:
1) MOJICKYJIa,
2) aToM;
3) SKBHMBAJICHT.

2.MonsipHast Macca skBuBajieHTa H3PO4 B r/mMoib-3KB paBHa. ..

1) 98; 2)49; 3)32,7

3. OnoBo u3 pacteopa SnCl, MOKET BHITECHUT. . .

1) Fe,

2) Cu,

3) Na.

4. Homep nepuona cucreMbl MeHJeneeBa, B KOTOPOM HaXOJUTCS DJIEMEHT, YKa3bIBaeT Ha

1) KOMMYECTBO BaJICHTHBIX 3JICKTPOHOB B aTOME JTAHHOTO JJIECMEHTA,

2) KOIMYECTBO YHEPreTHUECKUX YPOBHEH B aTOME, 3aIOTHEHHBIX JICKTPOHAMHU;

3) KOIMYECTBO BAJICHTHBIX 3JICKTPOHOB Ha BHEIIIHEM YPOBHE aTOMa dJICMEHTA.

5. BaJIeHTHBIN AJIEKTPOHHBIN YPOBEHb 5825p10 HMMEET aToM ...

1) kagmus;

2) WHIHUS;

3) urTpus.

6. I'mOpumu3anus BaJICHTHBIX opOuTaieir atoma hochopa B Mosekyne HzPO, -

1) sp;

2) sp%

3) sp’.

7. BOKOBBIM TepeKpbIBAHUEM aTOMHBIX OpOHUTaiel 0 00€e CTOPOHBI TUHUH, COSAUHSIONMIEN Aapa
aTOMOB, 00pa3yercs ...

1) o —cBs3b;

2) T — CBs3b;

3) A —cBs3b.

8. Ilpu abcomOTHOM HyJle SHTPOMUS Beex Tei paBHa 0 -

1) mepBbIii 3aKOH TEPMOTUHAMUKH;

2) BTOpOH 3aKOH TEPMOIMHAMUKH;

3) TpeTHii 3aKOH TEPMOAUHAMHUKH;
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9. PaBrHoBecue peakuuun: 2NOgy + Oyp) =2NOy); - AH cmecTuTcss mpu a) MOBBILIEHUU
JaBiieHUs, 0) TOHWKCHUH TEMIICPaTyphI:

1) a) —, 6) —;

2) a)«, 6)«;

3) a) —, 0) «.

10. Peaknmst, ais KOTOpOM AHpo=230 k/Ix, ASpO=262 JLx/K, Temmepatypa paBHOBECHS
COCTaBIISIET ...

1) 878 K;

2) 87 K;
3) 0,878 K
HHnousuoyanvHvle 3a0anust 051 CAMOCMOSAMeENbHOU pabombl
Bapuanm 15

1. Paccunraiite crangaptHyro oHTamemuio peakmun  3NiO( + 2Alg = 3Ni) + Al,Os3(.
VYKaxuTe, 9K30- HITH SHAOTCPMHUUCCKON SBISCTCS JaHHAS PEaKIusl.

2.0npeaenuTe TEIUIOTY rujaparanuu 6e3Boanoro cyiabdpara mean (CuSO4; — CuSOy4-5H,0),
€CIIM TIPH PACTBOPCHHU OJHOTO MOJIsi 0e3BOJHOrO cynbdara memau Beimensercs 66,5 kJbk, a mnpu
pactBopeHuu 1 Mo Kpuctamioruapara norjomaercs 11,7 kJx.

3. PaccraBbTe KOX(QQHUIMEHTH M, HE MPOU3BOJS PACUYETOB, MPEIACKAKUTE 3HAK HW3MCHCHHS
SHTPOIUHM IPH CTaHAAPTHBIX ycioBusaX A npouecca: Fe03q + Hory — Fe304n + Ha2O.

4. CpenaiiTe BBIBOJL O BO3MOYXHOCTH CaMOIPOHM3BOJBHOIO MPOTEKAHHS MPU CTAHIAPTHBIX
yenoBusx peakuu  HaSy + Oypy) = HoO(y + SOy(y.  Paccumraiite TemmepaTypy, BblllIE KOTOPOH
peaKIyst MPOTEKACT CaMOIIPOU3BOJILHO.

5. PaccuuTaiiTe CTaHIAPTHYIO SHTPONHIO CyIb(UTA HATPHS, €CJIM 3HAYCHHE CTaHIAPTHOM
SHTPOINU peaKIuu 4Na2803(K) = 3Na2804(K) + NaZS(K) paBHo —60 JIx/K.

Tecm 0nsa camoxonmpons

1. DHeprus JBM)KCHHS M B3aMMOJCHCTBHS BCEX 4YaCTHI[ CHCTEMbBI, 3a HCKIIOYCHUEM
KUHETHYECKOW DHEPTUU JIBUKCHHUS CUCTEMBI U MIOTCHIIMAIBHOM SHEPTHHU €€ B TOJIE TATOTCHHS —

1) osHTanbmus;

2) BHYTPEHHSS SHEPTHUS;

3) mnotenmman ['m60ca.

2. OYHKIUS COCTOSHMUSI, XapaKTepU3yoIas H3MCHEHNE SHEPTUH CUCTEMBI TIPH p = const —

1) osHTanbmus;
2) osueprus ['ub0ca;
3) sHTpomHSL.
3. IIpu abconroTHOM HyJIe SHTPOIHS BCeX Ted paBHa 0 — 370 ...

4) TlepBblii 3aKOH TEPMOINHAMUKHY;
5) Bropoii 3aKOH TepMOANHAMHKH;
6) TpeTwuii 3aKOH TEPMOJIUHAMHUKH.
4. He mpuberasg k pacueraM, OIpeJeNuTe 3HaK HM3MEHEHHUS SHTPONHMM MNpPU CTaHJAPTHBIX
YCIIOBUAX T peaKHHﬁZ a) 2802@) + Oz(r) = 2803(r); b) NH3(F) + HBr(r) = NH4Br(K).
1) a)AS>0; b) AS<Q0;
2) a)AS>0; b) AS>0;
3) a) AS<0; b)AS<O.
5. PaccuuraiiTe TeMneparypy paBHOBecHs Ul 0OpaTuMmoi peakumu, ecniu AH®p =260,3 kJIx,
AS°, =282 IIx/K.
1) 0,92K;
2) 923 K;
3) 1,08 K.
6. Peakiuu, mpoTeKarolye ¢ BbIeICHUEM TeTia —
1) rereporeHHbIC;
2) 3K30TEPMHYCCKHC;
3) sHIOTEpMUYECKHE.
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7. [lonBoaumast K cucTeMe PHEepPrusi pacXoyeTcsl Ha yBeIHMUEeHUE BHYTPEHHEH SHEPTUU U
COBEpIICHHE PAOOTHI POTHB CUJI BHEUTHETO AABICHHS — 3TO ...

1) TlepBblii 3aKOH TEPMOANHAMHKH,
2) Bropoii 3aK0OH TepMOIUHAMUKH;
3) Tperwii 3aKOH TEPMOAMHAMHKH.
8. Kpurepuii caMonpon3BOJIBHOTO IPOTEKAHUS PEAKIH MTPH MOCTOSTHHOM JIABICHUHU —

1) oHTambIUSs;
2) »sHeprus ['nb06ca;
3) osHTpOIHS.
9. OyHKIHUS COCTOSHHUS, XaPAKTEPHU3YIOIIask CTEIIEHb HEYIOPSIOYCHHOCTH CUCTEMBbI —

1) sHTaIBMIHS,
2) osueprus ['n60ca;
3) sHTpOmHUA
10. KakoBa crangapTHas SHTaIbIUs 0Opa3oBaHus okcua 6apus — BaO B k/[»x/Moutb, ecim mipu
okucaenuu 0,2 mosb 6apus Beienuiaoch 111,62 kJx tera?

1) 1116,2;
2) 2232,4;
3) 558,1.

Omeemwi k mecmy

Ne Bompoca 1 |2 |3 4 5 6 7 8 9 10

Ne oTBeTa 2 1 3 3 2 2 1 2 3 3

IIpomexyTouHas aTTecTalMs - MUCbMEHHBINA IK3aMEH IO Keiicam
1. Haznauyenue: Mcrionb3yroTcst [utst IPOBEACHUS IPOMEKYTOUYHON aTTECTAllUU 110 AUCIUILTHHE
"Xumus"
2. B Ouiiet BKIIIOYECHBI:

1) TecToBOE 3a1aHue U3 12 BONPOCOB I MPOBEPKH TEOPETUUECKUX 3HAHUM;

2) xeiic-3aa4a JIsl MPOBEPKU YMEHHS TPUMEHSTh TEOPETHUECKIE 3HAHUS;
3. KoMmuiekT sk3aMeHaIMOHHbBIX OueToB BKIo4aeT 30 OuieToB (mpuiararrcs).
4. PernaMmeHT 3K3aMeHa: - Bpemst Ha moAroToBKY OTBETOB - 10 60 MUH.

- Crioco6 KOHTPOJIS: TUCbMEHHBIN OTBET.

5. llIkana ouenuBanwus. [IpaBUIIBHEII OTBET MO BOTIPOCY TECTOBOTO 33aJaHHsI OIICHUBAETCS OJTHUM
0ajoM, perieHre Kelc-3a1a4uu MAThI0 OailaMH.
"O1anuyHo'" - ecnu cryneHt Habupaet 16-17 6anos.
"Xopomo'" - ecnu cTyaeHT HaOpan 13-15 Ganos.
"VYaoBiaerBoputeabHo' — npu Habope 9-12 6anos.
"HeynoBJieTBopuTesibHO" - nipu Habope MeHee 9 Oanos.
Huxe nan npumep keiic-Ouera.

MHUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUNCKON ®EJIEPALINA
®EJIEPAJILHOE TOCYIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30OBAHU S
«MOCKOBCKHUI MOJTUTEXHUYECKNN YHUBEPCUTET»
Hanpasnenve noaroToBku:

27.03.04. «TexHoNmorus Xya0KEeCTBEHHONH 00pabOTKN METaJIOBY
HOII Xumbuotex
Jucrunnuna: " Xumus
Ok3ameH, 1 cemectp, 20119/20 yu. rox, ( rpynma: 161-241)

SK3AMEHAIIMOHHBII BUJIET Ne 1
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1. He mpuberas k pacueram, OmpelIeiuTe 3HAK W3MEHEHMs SHTPOINUU MPH CTaHIAPTHBIX
YCIIOBUAX IJIA peaKqu/i: a)ZSOQ(r)+02(F):2803(F); b)NH3(r)+H Br(r)=N H4Br(K).

4) a) AS>0, b) AS<O,

5) a) AS>0, b) AS>0,

6) a) AS<0, b) AS>0,

a) A AS<0, b) AS<0.

2. PaBuoBecue B cucreme Hyry+Cly=2HCI (1y; -AH cmectutcs a) npu yBelMdeHHN JaBiIeHHs, 0)
YMEHBIIICHUN TEMIIEPATYPHI ...

1) a) BmpaBo, 6) Brpaso,

2) a) He CMeCTHUTCs, 0) BIICBO,

3) a) He cmecTuTCs, O ) BIIpaBo,

4) a) BieBo, 0) BIIPaBo.

3. Kakas cpena u kakoBo 3HaueHue pH pactBopa, comeprxaiiero 3-10"° Mo/ nonos H*?

1) xwucnas cpena, pH=5,477,

2) kwucias cpena, pp=4,52,

3) menounas cpena, pH=4,52,

4) menoyHas cpena, pH=9,52.

4. Cpenu puBEIECHHBIX HUKE BEIECTB AUCIIEPCHON CUCTEMOM SBISETCS:

1) pacrtBOp caxapa;

2) MUHEpalbHas BOJA;

3) MoJI0KO;

4) GeHsol.

5. B ypasnenun nonypeakuuu ClOz +6H"...<Cl" +3H,0 ornano (mpuHATO) 31€KTPOHOB —

1) +6¢

2) —6¢

3) +4e

4) —4e

6. CocTtaBpTe ypaBHEHHUS dnekTponnsa pactBopa Nal, ykaxkure npogyKThl.

1) Na, Iy,

2) NaOH, Hj, Oy, HI,

3) Na, O,, HI,

4) NaOH, Hy, .

7. B xaKoii U3 cojeii 3apsaa KOMILIEKCHOTO HOHA paBeH -37

1) Ku[Fe(CN)ql;

2) [CU(NH3)4]SO4;

3) Kz[Pb(OH)4];

4) Naz[Co(NOy)s].

8. Kakoe u3 nmpuBeIeHHBIX COSMHEHUI OTHOCUTCS K aln(aTHIecKuM CIupTam?

1) CH3-CH,-CH,-CH,0OH

2) CHs3-CH;-CH,-CHjs

3) CHj3;-CH,-CH,-COOH

4)  Hy;N-CH,-CH,-CHO.

9. BynkaHu3a1usi HATYpajJbHOTO KaydyKa COCTOHUT B €r0 B3aMMOJICHCTBHH C:

1) cepHOl KUCIIOTOM;

2) okcumaom cepsi (1V);

3) cepoii;

4) cynbHUIOM KaJbIIUs.

10. Merox aHanM3a, OCHOBAaHHBIM Ha U3MEPEHHH OJEKTPONPOBOAHOCTH PacTBOPOB,
WU3MCHSIOIICHCS B PE3y/IbTaTe XUMHUYCCKHX PEaKIIMi, Ha3bIBACTCS:

1) KyJmoOHOMETpHEii;

2) KOHIYKTOMETpHEH;

3) TOTCHLIUOMETPHS;

4) monsporpadus.
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11. BaneHTHBII 3JIEKTPOHHBIHN CIION aToMa TeJulypa UMeeT KOH(UTYpaIIHIo:
1) 5s°p?

2) 6s%p*

3) 5d*6s’

4) 4d*5s?

Bompoc 12 . ®opmy TeTpasipa UMEET MOJIEKYIIA. . .

1) PCl;

2) CyH4

3) H3PO,

4) SFg

3amaua. Hambonee TEeXHOJIOrMYHBIM U I(PQPEKTHUBHBIM CIIOCOOOM BBIIEICHHUS METAIIOB W3
PacTBOPOB SIBJISETCSI AIEKTPOIIH3.
U3 pacrBopa AUCl; B Teuenue 1 vaca npu cuiie Toka 2 A BbLIETHIOCH 4,5 T 3070Ta. Beruncaute
BBIXO/J] 30JI0Ta 110 TOKY.

3aB. kapenpoit «Xumbuorex» Apramonona I.B.

(CocraBurens MaptsiHoBa T.B.)

7. Y4edoHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecneyeHue JUCIUIIMHBI

a) Ocnoenan aumepamypa:

JI-1: 'muaka H.JI. O6mas xumus. M. Unrerpain-Ilpecc, 2013.

JI-2: MapteinoBa T.B., Apramonosa U.B., I'ogynoB E.b. Xumusa. YueOHUK U TPAKTHKYM.
M. Opaiir , 2015.

JI-3: MapteinoBa T.B., Cynonunxkas W.U., ®@reesa }0.C. Heoprannueckas Xumus. YueOHUK.
NH®PA-M 2017.

0) /lonoanumenvnan rumepamypa:

JI-3: Koposun H.B. O6mas xumus. M. Beicmras mkosta, 2009.

JI-5: Apremenko A.M. Oprannyeckas xumus. M. Beiciias mkomna, 2005.

JI-6: ApramonoBa 1.B. u ap. KonuvectBennsiit ananuz. M. MI'TY «MAMM», 2009, Ne2128.

JI-7: Topuue U.I'. u ap. Komnounnas xumus. M. MI'TY «MAMMN», 2010, Ne2304.

JI-8: ApramonoBa WM.B. m np. Kopposus meramioB u 3amura oT kKopposuu. M. MI'TY
«MAMMN», 2010, No2278.

JI-9: MapteinoBa T.B. 3aganus mist camocrositensHoi padotel. MMMI'TY «MAMN» 2011.

B) IpPOrpaMMHOe o0ecriedeHre U HHTEPHET-PecypChl

[IporpamMmmHoe oOecnieueHne He NpeaycMOTpeHo. HHTepHeT-pecypchl BKIIOYAOT y4eOHO-
METOJIMYECKUE MaTepHallbl B 3JIEKTPOHHOM BHJIE, IPEICTABICHHbIE Ha caiiTe: kadeapa «Xumbuorex»

(http://mami.ru/index.php?id=182),

B pazzaene: oubnanoreka MI'TY «MAMMUN»

(http://lib.mami.ru/ebooks/)/

BapuaHTbl KOHTPOJIBHBIX 3aJaHUM MO JUCLUHUILTMHE IPEICTABIICHBI Ha cailTax:

http://i-exam.ru, http://fepo.ru

[Tone3npie yueOHO-METOAMYECKHE U MHPOPMAITHOHHBIE MaTePHAIIbI IPEICTABICHBI HA CalTax:

http://xumuk.ru/

http://www.chem.ac.ru/

http://www.himiinet.ru/

http://chemistry.narod.ru/

8. MarepuaibHO-TEXHH4YECKOe O0ecneyeHne I CUUIITUHbI


http://i-exam.ru/
http://fepo.ru/
http://xumuk.ru/
http://www.chem.ac.ru/
http://www.himiinet.ru/
http://chemistry.narod.ru/
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Aymutopun u nabopatopun kadeapbl «Xumbuortex» I[IK-411, TIK-433 o6opymoBaHbl
KOMIIBIOTEPHOU U NIPOEKTHON TEXHUKOM.

Jlns mpoBeneHusi 1abopaTOPHOrO MPAKTUKyMa Ha COBPEMEHHOM YpPOBHE IPU BBINOJHEHHUH
1abopaTopHBIX PaboT MPEAYCMOTPEHO HCIIOJIb30BAHUE CIICTYIOIIEr0o 000PYA0BAHHUS:
AKBaJIUCTUILIATOD.

AHaIIMTUYECKHUE BECHI.
TexHUYECKUE BECHI.
DNEKTPUUECKUNA MOJTYTIPOBOIHUKOBBII BBITPSIMUTEI.
MunnmuamMnepMeTpabl.
CymubHbIH mKad.
DTOPOIIACTOBBIE KAJIOPUMETPBHI.
TepmomeTpsl.
DJIEKTPOJIU3EPHI.
10. pH-mMeTp-nOHOMETPBHI.
11. Cnextpodoromerp CD-56.
12. UK-®Dypbe CieKTpoMeTp C MMPECCOM PYUHBIM THAPABINYCCKHIM.
13. ®oromerp KOK-3-01 dhoTosnekrpuyeckmii.
14. YcraHOBKa ¢ BpalarOIUMCs TUCKOBBIM 3j1ekTpoaom (BD/1-06).
15. [MorpyxkHoii Tepmoctat-umpkyasitop LOIP LT-208 u TepMocTar mUpKYISIIMOHHBIH
BT3-2.
16. AsromaTtrueckuii Tutparop TitroLine Alpha.
17. llorenunocrat mapku [IPC PRO-M.
18. HoytOyk ¢ ycranosnenubsiMu cpeactsamu MS Office PowerPoint.
19. MynbTUMEIUHHBINA TPOEKTOP C IIEPEHOCHBIM SKPAHOM.
20. CnektpomeTp aromMHO-abcopOunonubiit «KKBAHT-2A»
21. I'azoBsrit xpomarorpad Shimadzu GC-14B.
22. BBITSOKHBIC IIKA(BI.

9. MeToauyeckne peKOMeH AU JJI CAMOCTOSATEILHOH padoThl CTY1eHTOB

VYcenemHoe u3ydeHMe Kypca  «XHMMHYECKME OCHOBBI  TEXHOJIOTMYECKUX  IPOLECCOB
MaIIMHOCTPOEHUS» TpeOyeT OT CTyAieHTa paboThl 10 KOHCIEKTHPOBAHUIO MaTepHalla, U3J1araéMoro Ha
TIEKIUAX, BBIMOJTHEHUS JTAOOPATOPHBIX M WHAMBHAYAIBHBIX pabOT MO Kaxaod u3ydaemoil teme. B
yueOnukax JI-1, JI-2, JI-3 oOywaromuiics AOJKEH HAWUTH OTBETHI HA BOIPOCHI, MOCTABIICHHBIC B
paznenax «[Ipaktuxkym» JI-2, JI-3. B Tex jxe pazaenax cielyeT O3HAKOMHUTBCA C MpPUMEpaMu
BBITIOJIHEHUSI CaMOCTOSITENIFHOW padOTHl 1O W3y4aeMoll Teme, W ONUpasCh Ha HUX BBITIOJIHUTH
WH/IMBUyaJIbHOE 3a/1aHUE, OLICHUTh CBOI YPOBEHb MOJATOTOBKH, UCIIOIb3Ys TECT JAJIsI CAMOKOHTPOJIS ¢
yKa3aHHEeM OTBETOB. B cilyuae HempaBWJIBHOTO OTBETAa HA TECTOBBIM BONPOC CIEAYET BEPHYThCS K
cTaThe yueOHHKA 110 JTaHHOH TeMe.

JlaGoparopHble paOOThl HamNpaBi€Hbl Ha OSKCIEPUMEHTAIBHOE HW3YYEHHE TEOPETHUECKUX
MOJIOKEHUH U POPMUPOBAHUE MPAKTHUECKUX YMEHHM M HaBBIKOB. [Ipu MOATOTOBKE K MpEACTOSIICH
nmabopaTopHO paboTe CTYEHT JOKEH OOPMHUTH KOHCTIEKT:

- HamucaTh 3arjiaBue J1adopaTopHOU paboThI U €€ MOPSIKOBBIN HOMED;

- yKa3atb 1eb paboThl, 000pyI0BaHUE U PEAKTUBBI;

- U3JIOKHTH MOCIIEIOBATEILHOCTD BHITIOTHEHHS paOOTHI;

- HAYEePTUTH TAOJHITY IJIs1 3aHECEHUS TIOJTYICHHBIX PE3yIbTaTOB;

- IpU HEOOXOAUMOCTH CJIEJIaTh PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKH.

- 03HAKOMHUTKCS C IPABUIIAMU TEXHUKH 0€30TTaCHOCTH TIPH BBHITIOJTHEHUH pabOTHI.

ITo pe3ynbTaTaM paboOThI CTYIEHT JOJDKEH cIeNaTh BBIBOABI M OOCYAUTH UX C MpernoaaBaTeieM
IIpH 3aIIKTe pabOTHI.

10. MeToanyeckue peKoMeHIAIUH IJIs1 PenoaBaTeis

Jleknust — TpaAWIIMOHHBIA BUJ y4Ye€OHBIX 3aHATHUH B BBICHICH MmIKojie. B Havame nexmuu
IpernojiaBaTeslb JIOJDKEH Ha3BaTh TeMy, CQOPMYIHMpOBaTh MpoOJIEeMy M BOINPOCH, Ha KOTOpBIE
coJiep’KaHue JIeKIIMM JacT OTBET. B Xoje W3JI0KEeHHs JEeKIUH CJIeAyeT HCIOJIb30BaTh CpPEICTBa
MaTepHabHO-TEXHUYECKOT0 00eCreueHUs] — KOMIBIOTEp, MPOEKTOP C AKPAHOM Ui JI€MOHCTpaIuu

Co~NoO~wN =
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Ipe3eHTalui, BUACOPHILMOB, IPUOOPBI U PEAKTUBBI JJIs IPOBEIECHUS HEKOTOPBIX ONBITOB. Takue
JIEMOHCTPALUU CIIOCOOCTBYIOT aKTHBH3AIIMHU MBICITUTEIBHON JESITEIbHOCTH CTYJEHTOB, MOBBIIICHUIO
UX BHUMAaHHS U UHTEpECca K COAEPIKAHUIO JICKIUU.

[Ipe3enTanus JEKIUU JOJKHA COACPKATH OCHOBHBIC MOJIOKEHHS U3JIaraeMou TeMbI B yJI0OHOM
IUI1 KOHCIIEKTUPOBaHMUs (opMe, HaryIgJHbIE CXeMbl, TAOJIMIbI, PUCYHKH, OOJErdarouiye CTYIEHTY
yCBOEHHE MarepHuaia. BuaeopuibMbl MO3BOJIAIOT MPOJEMOHCTPUPOBATh XHMHYECKHUE OIBITHI,
KOTOpPbIE HEJb35 MPOBOAUTH B JIEKLIMOHHOM ayTUTOPUU IO NMPUYMHE OTCYTCTBUS BBITSDKHOTO LIKada.
[To xony nekuuMu TOJE3HO 3a7aBaTh ayAUTOpuu Bompockl. Ilomywass oOpaTHyro HH(pOpPMAIUIO OT
ayJAUTOPUH, JEKTOP KOHTPOIMPYET YCBOEHHE M3JIaraéMoro marepuaia, HpH HEOOXOIMMOCTH JelaeT
JIOTIOJIHUTENbHBIE TIOSCHEHUSI.

B 3aknrounTenbHOW yacTH JIEKUUMM MOXHO c(opMyaupoBaTh OOIIME BBIBOJBI 10 TEME,
HCIOJIb3YSl OIIOPHBIE CXEMBI, PACKPBIBAIOIIME COJEP/KAHUE OCHOBHBIX BOIIPOCOB, W3JI0XKEHHBIX B
JIEKLIUU, O3HAKOMUTH CTYJIEHTOB C IIEPEUYHEM OCHOBHOU U JOMOJIHUTENBHOM JINTEPATYPHI 110 TEME.

Lenp 1a00paTOPHBIX 3aHATHIA - TpUOOpETEHHE HaBBIKOB PadOThI B 1TaOOpaTOPUH C IpHOOpaMH,
XMMUYECKMMHU BELECTBAMH, AKTyaJIM3allus TEOPETUUECKUX 3HAHHWH, (OpMUpOBaHHE MPAKTHYECKUX
3HaHUI O BEIIECTBaX M WX MpeBpamieHusx. [loBbimeHne >PQEKTHBHOCTH 3aHATHUH JTOCTUTAETCS
IIOCPEJICTBOM CO3/IaHUsI TBOPYECKOM OOCTAaHOBKH, pacloJIaralollel CTYJEHTOB K BBICKAa3bIBAaHUIO
CYXJIEHUI M BBIBOJIOB IO U3y4aeMbIM BOIpOCaM, 3ajJa4yaM U JabopaTtopHbIM onbiTaM. Ilepen Havanom
BBINOJIHEHUS J1a00OPATOPHBIX ONBITOB HEOOXOAMMO HPOBEPUTh HAIWYME Y CTYACHTOB KOHCIIEKTa,
COJIEpIKaIlero XoJ padboThl, U1 0OCYIUTh C HUMHU BOIPOCHI TEXHUKH O€30MacHOCTH. B xoxe 3amurhl
nabopaTopHOil paboOTHI cienyeT oOCYyIuTh CO CTYIEHTOM CHAEJIaHHble MM IO pe3ylbTaTaM OIBITOB
BBIBO/JIBI.
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[Tpunoxenue 1.

CrpyKTypa U cofiepKaHue TUCHUTTUHBI « XMMHS» 110 HAMPABIICHUIO MOJTOTOBKHU
29.03.04. «TexHosi0rusi Xy/105K€CTBEHHOH 00PadOTKH METALIIOB»

(bakamasp)
ouHas popmMa 00ydeHUs

Buabl yueOHo# padoThl,

g g § BKJIIOYASl CAMOCTOSITEJILHYIO Buabl camocTosiTe/IbHON padoThI ®opMmbI
n/n Pa3nen g % 2 padoTy CTY1eHTOB, CTY/IEeHTOB aTrecTanuu
S | = § U TPYA0EMKOCTh B Yacax
J | II/C | JJa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 9 3
1 OCHOBBI CTPOEHMSI BelleCTBA
1.1 | DnexTpoHHOE CTPOEHHUE aToMa. 4
[Tepunoanueckuii 3aKoH U 2 1-2 4
MIEPHONYECKasi CHCTEMA.
JLp. Texnuxa 6ezonacnocmu npu 5 2 4
pabome 8 XUMU4ecKol 1a6opamopuu.
1.2 | Xumudeckas cBsi3b. THUIIBI XUMUYECKOM
2 2-3 4 4
cBA3U. MeTtajumnyeckast CBs3b.
JLp. Pacuem Onunbl XumMuyecKoul cessu 2 2 4
2 B3anmopeiicTBue BenecTs
2.1 | Tepmoxumusi. DHEPTrEeTHKA XUMHUECKUX 2 45 4 4
MIPOIIECCOB.
JLp. Onpedenenue mennosozo sgpgpekma 2 5 4
peaxkyuu Heumpaiuzayuu
2.2 | Xumuueckas kuHeTHKa. Katamus n
KaTaJanu3aTopbl. XUMHUYECKOE 2 5-6 4 4
paBHOBECHE
JLp. Ckopocmb xumuueckux peakyuii. 2 5 4
Kamanuz
2.3 | PacTBOpBl. MoONeKynsipHbIe pacTBOPHI. 2 7.8 4 4 +
Teopus 2IEKTPOIIUTHYECKON
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JUuccouranuu.

JLp. CunvHvie u crnabvie 21exkmpoaumol

2.4

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC
peakuuu. DNEeKTPOXUMUYECKUE
rpouecchl. [ aJlbBAHMYECKHI IIEMEHT.

8-9

JL.p. Oxucnumenvho-
80CCMAHOBUMENbHBLE PEAKYUU

11

2.5

TomIuBHBIEC 37IEMEHTHI. DIIEKTPOIHU3.
Kopposus u 3amura MeTaiios.
3alMTHBIC TOKPBITHS.

JLp. Onekmponus. Pagunuposanue
Memannos.

11-
12

JL.p. Dnekmpoxumuyeckas Kopposusi.
Hamnecenue canveanuueckux nokpsvimutl

CBoiicTBa HEOPraHMYECKHUX BELIECTB

3.1

JLp. Obwue xumuuecxkue ceoticmea
MEManos.

3.2

JLp. Ceoiicmea coedunenuti d-
Memarnos.

3.3

JLp. Komnaexchule coedunenus d-
Memannos.

3.4

JLp. Booopoo.

JLp. ['anocenwi.

3.5

JLp. Ceoticmea kuciopooa, cepbi.
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3.6 | JLp. Ceoticmea azoma u gpocghopa. 5 4
3.6. | JLp. Yenepoo, kpemnuii, bop— ceoticmea 5 4
NPOCMbIX eUecms U UX COeOUHEHUII.
4 Oprannyeckue coeiHeHUs
4.1 | Ctpoenue, knaccuukanus 1 CBOicTBa 15- 4 4
OPraHUYECKUX COCITMHCHUM. 16
JL.p. Xumuueckue ceoucmea Hekomopwvix 5 4
K1ACCO8 OP2AHUYECKUX COeOUHEHUI.
4.2 | IlonumepHbIE MaTEPHAIIBL. 17-
4 4
18
JLp. [lonyuenue cunmemuyeckux 5 4
NOUMEDO8.
dopMma arTecTaluu
Bcero yacos no aucuunnHe
A 36 36 | 108

B nepBom cemectpe 108 yacos

3aB. kajeapoii «Xumbuorex»

PykoBoauTesib 00pa3oBare/ibHBIX IPOrPaMM

/A.B. ApramoHoBa /

/Bypues J1.C./
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AHHOTAIUS nporpaMmsbl THCHHUILJIMHBI: «XHUMMUD»

1. Iesu u 3202494 AU CHUILIMHBI

- IOJITOTOBKAa  CTYJIGHTOB K  JIESITEJIBbHOCTH B  COOTBETCTBUH  C
KBATM(PUKALMOHHON XapaKTEpUCTUKON OakanaBpa o HarpaBlieHUI0 « TexHoorus
XYJ05KECTBEHHOU 00pabOTKH METaIOBY;

- opmupoBaHue OOIIETEXHUYECKUX 3HAHUW M YMEHUH MO JaHHOMY
HaIpaBJICHUIO;

- LIeJICHANPaBJICHHOE MpPUMEHEHUE 0a30BBIX 3HAHMM B 00JIACTU XUMHUU B
npodeccCuoHaNbHOM eI TeIbHOCTH;

- U3y4YECHUE U PA3BUTHUE NMPAKTUYECKUX HABBIKOB 10 BOIPOCAM, CBA3AHHBIM C
onpenesieHneM (PU3UKO-XUMUYECKUX, TEXHOJOTHMUYECKUX U OPraHOJICNTHYECKUX
CBOMCTB MaTepuaioB, BbIOUpPAEMbIX JJISI H3TOTOBJICHHUS  XYJ0KECTBEHHO-
MPOMBIILICHHON MPOAYKITUH.

2. Mecto aucuuninHbl B cTpykrype OIl

Hucruminaa  «XuMHs» OTHOCUTCS K oOs3aTeNbHOW 4acTu  Oioka
b1locHoBHOI 00pa3oBaTeIbHON TPOrPAMMEBL..

HucrumnHa «XuUMHs) B3aUMOCBS3aHa JIOTHUECKHM M COJEPIKATEIbHO-
METOJMYECKH CO CICAYIOMUMU TUCIUIUIMHaMu U npakTukamu OOIT:

B o6a3amenvhoii  wacmu: Qusznuka, WHGOPMAIIMOHHBIE TEXHOJOTHH,
METPOJIOTHS, CTAaHJAPTU3AIMS U CEPTU(PUKALINS;

B uacmu ¢hopmupyemou yuacmuuxamu o00pazo8amenvbHbiX OMHOUWEHUI:
KOHTPOJIb TEXHOJOTHICCKUX TPOIIECCOB;

B Oucyunaunax no ewibopy cmyoenma: JIUTEUHBIE CIUIaBBI IS
XYI0KECTBEHHBIX W3ICTTUH;
MOKPBITHS MAaTEPUAJIOB; TEOPHUS U TIPAKTHUKA SKCIICPUMECHTA.

3. TpeOoBaHus K pe3yjbTaTaM OCBOCHHS JUCUUIINHbBI

B pe3ynbTaTte u3ydeHus IUCUUILIMHBI " XUMHUS" CTyIEHTHI TOJKHBIL:

3HATh:

— OCOOCHHOCTH CTPOCHUS aTOMOB U XMMHUYECKUX CBOWCTB METAJJIOB PA3IUYHbIX
CEMEICTB, a TAKXXe CIJIaBOB HAa UX OCHOBE;

— NPUPOY XMMUYECKON CBA3U B PA3IMYHbBIX TUIIAX MAaTEPUATIOB;

— CBSI3b XMMHYECKOTO COCTaBa pAa3JIMYHBIX MAaTEPUAJIOB C MEXaHUYECKHUMH,
TEXHOJIOTUYECKUMHU U JIp. CBOMCTBAMHU.

yMeTh:

— FOTOBUTH PACTBOPHI XUMUYECKUX BEIIECTB 33JaHHON KOHIIEHTPALIUH;
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— BbIOpaThb TEXHOJIOTHIO OOpabOTKM TMOBEPXHOCTH, MCXOJs U3 COCTaBa
MaTepuana H3AeIus.

BJIA/IETh:

— METOJIaMHM OIIpEJIeNICHNs KOHLEHTpaunu U pH pacTBOpoB BelIECTB;

— HAaBBIKAMM DJIEKTPOXMMHYECKOM TOJUPOBKM WM HAHECEHHS TaJbBaHUYECKHUX
ITOKPBITHH.

4. O0béM NMCHUIIMHBI M BUJbI Y4eOHOH padoThbl

Bun yueO6Hoii padoThI Bcero yacos Cemectp
O0mas Tpy10eMKOCTh 180 (5 3.e.) 2
AyAUTOpPHBIE 3aHATHUSA 72 72
(Bcero)
B Tom uucIe
JIEKIMH 36 36
IIpakTuyeckue
3aHATHA
JlabopaTopHbie 36 36
3aHATHA
CamocrosiTesibHasI 108 108
padora
Kypcosasi padora HeT
KypcoBoii npoekT HET
Bua npomexyroyHoit IK3aMeH
arrecTalum
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[Tpunoxenue 3
MMHUCTEPCTBO OFPASOBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMNA
OEJIEPAJIBHOE I'OCY AAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICIHIET'O OBPA3OBAHUMA
«MOCKOBCKHWM MOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
Hanpasnenue noaroroku: 29.03.04. «TexHoa0rus Xya0:kecTBeHHON 00padOTKU MeTAJJIOB)
(bakamasp)
ouHas popMa 00ydeHUs
Bua npodeccronanbhoit nesrensHoctr: (B coorBercTBun ¢ ®I'OC 3++)

Kadenpa «Xumbuorex»

®OH/I OHEHOYHbLIX CPEACTB
IO AUCHUIIVIMHE «XUMMS»
Cocrag: 1. [lactiopt oH1a OIIEHOUHBIX CPEICTB
2. OnucaHue OIEHOYHBIX CPEJICTB:

Cocrasuresn: Maprbinosa T.B.

Mocksa, 2022 rox
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IOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIMIA

XUMMUA

DOI'OC BO 29.03.04 «TexHosi0orusi Xy/105keCTBEHHOH 00padOTKH MeTAJLJIOB)

B mporiecce 0cBOCHUS JAHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET CIEAYIONINE KOMIeTEeHIHH:

eCTeCTBEHHOHAYYHbIX
1 001l eMH>KEeHEPHbIX
3HAHMH, METO/IOB
MaTeEMaTHYECKOTO
aHa/IM3a U
MO/1eJTMPOBAHMUS

0COOEHHOCTH XUMHUYECKUX CBOMCTB
METAJIJIOB Pa3IUYHbBIX CEMEHCTB U
CIIJIABOB Ha UX OCHOBE.
MPUPOTY XUMUYECKOU CBSI3U B
paSJ'II/ILIHI)IX THUIIaX MaTepI/IaJ'IOB, CBA3b
XHUMHUYECKOI'0 COCTaBa C
MEXAaHNYCCKUMHU, TCXHOJIOI'MYCCKUMU
U J1p.
YMEThb:

TOTOBUTH PACTBOPHI XUMUYECKUX
BEIIECTB 33/1aHHOM KOHIIEHTPAIUU
OTIpEICIISATh U3MECHEHUE
KOHI[CHTPAI[UHU BEIIECTB MPH
HpOTeKaHI/II/I XUMHUYCCKUX HpOHeCCOB
J1aJ1eTh:
METOJIAMH OITPEICTICHIS
KOHIIeHTpaluu 1 pH pacTBopoB
BEILIECTB.

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHoorus Dopma CreneHu ypoBHeii 0CBOCHHMS KOMIIeTeHIU I

Nupexc [ @opmyupoBKa (popMupoOBaHUS |OLIEHOYHOI'O

C KOMITeTEeH I cpeacrBa**

OIIK-1 |CriocoGeH pemaThb 3HATD: ITeKIIHS, P33, VO, T, |ba3oBblii ypoBeHb
BOIIPOCHI 0COOEHHOCTH CTPOEHMSI aToMa camocrositenbHast K-3, K/P - CIIOCOOEH ONucaTh XUMUYECKHE CBOMCTBA
NPoPECCHOHATLHOM  [PIIEMEHTOB, UCXOMS U3 UX pabora, PIIEMEHTA Ha OCHOBE €r0 MOJIOKEHHUS B
NeATeJIbHOCTH Ha [10JIO’KEHUS B IEPUOUUECKON imabopaTtopHbIe MEepUOANYECKON CUCTEME U CTPOCHUSI aTOMa;
OCHOBE CUCTEME. 3aHATHS ONPEAEIINTh IPUPOLY XUMUYECKOM CBS3H B €T0

COC/IMHCHUSX C IPYTHMHU aTOMaMH,
00YCIIaBIMBAIOILYI0O MEXaHHYECKUE U JIp. CBONCTBA
BEILICCTBA.

IloBBIIICEHHbIN YPOBEHD

- CIIOCOOCH penaTh TEXHOJIOTHUSCKHE 33/1a4H1 T10
00paboTKe MOBEPXHOCTH TOTOBBIX U3/IETHI Ha
OCHOBE 3HAHUI1 CBOWCTB METAJJIOB, TCOPHH
DIIEKTPOIUTUIECKON IUCCOIHAINH,
DIICKTPOXMUMUYECKUX TPOIIECCOB.
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Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «XUMHUS»

OC

HanMeHnoBanue
OILICHOYHOTO CPEeJICTBA

Kpatkast XxapaKTepUCTHKA OIICHOYHOTO
cpeicTBa

[IpencraBieHre OLIEHOYHOTO
cpencta B ®OC

Kelic-3amaua
(K-3)

[TpoOnemHOe 3a/1aHKEe, B KOTOPOM
00yyJaroeMycs peaaraloT OCMbICIUTh
peanbHYI0 PO ecCHOHATHHO-
OpHUEHTUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO
IUIsT pelICHUsT JAHHOW TIPOOJIeMBI.

3agaHus 171 pelIeHus Keic-
3amaun

KonTponbHas pabota

(K/P)

CpencTBo IpOBEPKU YMEHUN IPUMEHATH
[MOJIyYCHHBIC 3HAHUSA JUI pELICHUS 3a1a4
OIPEICIIEHHOrO THIIA 110 TEME WK Pa3leily

KoMIIeKT KOHTPOJIBbHBIX
3a/IaHMI 110 BApUaHTaM

PazHoypoBHEBBIE
3ajiaud U 3a/IaHust
(P33)

PaznuyaroT 3a1a4u ¥ 3a/1aHUSA:
) PETPOJYKTUBHOTO YPOBHSI, TO3BOJISIOIINE
OILICHUBATh u
TMarHOCTUPOBATh 3HAHHE (PAKTUIECKOTO
Marepuana (6azoBbIe MOHSATHS,
QITOPUTMBI, ()aKThI) M YMEHHE TIPABUIIBHO
MCIIOJIb30BATh CIEIHATbHBIE TEPMUHBI U
MOHATHS, Y3HABaHUE O0OBEKTOB H3yUYCHHUS B
paMKax OMpeIeICHHOTO pa3iena
TV CIIUTLTHHEI,
0) PEeKOHCTPYKTUBHOTO YPOBHSI, O3BOJISIOIINE
OILICHUBATh u
TMarHOCTUPOBATh YMEHUSI CHHTE3UPOBATh,
QHAIM3UPOBATh, 00001aTh (PaKTUYECKUN U
TEOPETUYECKHUI MaTepHall C
(hopMyITUpOBaHHEM KOHKPETHBIX
BHIBOJIOB, YCTAHOBJIICHUEM ITPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIOIINE OLEHUBATH u
MIarHOCTUPOBATH YMEHUS, HHTETPUPOBATH
BHAHUS pa3IUYHbIX obuacTei,
ApPTYMEHTHPOBATh COOCTBEHHYIO TOUKY
BPEHMSL.

KoMIuIeKkT pa3HOypOBHEBBIX
3ajgad U 3aJaHui

'Y cTHBIN o1poc,
cobecemoBanue,
(YO)

CpeacTBO KOHTPOJISI, OpPTaHH30BaHHOE KaK
crienaiabHas Oecena meaaroruyeckoro
paboTHUKA C 00yYarOIINMCS Ha TEMBI,
CBSI3aHHBIE C U3yYaeMOW TUCIUIIIIMHOMN, U
[paccuMTaHHOE Ha BBIICHEHHE 00BbeMa 3HAHUI
00ydJaromerocs 1o onpeaeIeHHOMY pa3aeny,

reme, npobJeme u T.11.

Bormpocsl 1o
reMam/paszenam
NTUCIIUTINHBI




25

Cucrema CTaHJapTU3MPOBAHHBIX 33J[aHUH,
Tect MI03BOJISIONIAS aBTOMAaTH3HPOBATh
(T) [IPOLEAYPY U3MEPEHMSI YPOBHS 3HAHUN U
YMEHHIA 00y4aromerocs.

DoHI TECTOBLIX 3aJaHUN

1. 3apanus as peleHus Keiic-3agaun

Useneuennvie u3 gopm omaueku ¢ npueapom  GOpMOBOUHOU cMecu, Yeemamu
nobesxcarocmu npu HAIUYuUyu NPoOOYKMOE KOppOo3uu HA NOGEPXHOCMU Memanld nooeepearom
OmOenUBaHUI0 8 KUCIOMAX U Wel0Yax onpeoeieHHOU KOHYEeHMPayuu.

1. Onpenenute HOpMalibHyIO0 KoHIIeHTpauuio 80%-Horo pactBopa KOH, ecnu mioTtHOCTh
ero paBHa 1,065 r/em’.

2. Onpenenure MOJIIPHYIO KOHIEHTpaiuioo 60%-HOro pactBopa TuapoKcuia Hatpus (p
=1,643 1/mi).

3. Kakoit 00bemM 96%-HOH CepHON KHCIOTHI ¢ IUIOTHOCTHIO 1,84 r/mu motpebyercst uis
npurotosienus 1 10,2 M pactBopa?

4. Onpenenute maccy 15%-Horo pacTBopa kKapboHaTa HATPUS HEOOXOAMMOTO IS IIOJTHOTO
ocaxaenus kapoonara 6apus uz 400 r 10%-Horo pacTBopa xjopuaa Oapus.

5. Omnpenenure MOJsIpHYIO KOHIeHTpamuio 10%-HOTo pacTBOpa CEpHOM KHCIOTHI C
mioTHocThio 1,069 /e’

6. IlnotHoctes 14%-HOro pactBopa HuTpata kanus paBHa 1,090 r/em®. Paccumraiite
MOJIIPHYIO KOHLIEHTPALIUIO 3TOM COJM B PacTBOPE.

7. PaccumTaiiTe Maccy THApPOKCHIA HATpHs, TPeOyeMyro IJisl HMPUTOTOBIEHUS 5 1 2 H
pacTBopa.

8. OmnpenenuTe MOJISPHYIO KOHIIEHTPALIUIO pacTBopa, B 400 MII KOTOPOTO conepkutTcs 16 T
A30THOU KHUCIIOTHI.

9. IlmotHOCTL 16%-HOTO pacTBOpa COJITHOM KHCIOTHI paBHa 1,079 r/em®. Paccunraiire
MOJISIPHYIO U HOPMaJTbHYIO KOHIIEHTPALIUK 3TOTO PacTBOpA.

10. K pactBOpy, coxepxameMy | monb xyopoBojgopoxda, modaswiu 200 T 15%-HOTO
pacTtBopa Tuapokcujaa HaTpus. Kakyro peakiuio Ha JakMycC MOKaXET MOJyYeHHBIH pacTBop?
OTBeT NOATBEPIUTE PACUETOM.

I ouucmru Xy0oxcecmeeHHbiX Uz0eiuti. 0m npooyKmos8 KOpposuu, CO30aHusi 21a0Kou
bnecmawell NOBePXHOCMU NPUMEHSIOM 3IeKMPONOIUPOBKY, Ol 3AWUmbl OM KOpPpO3uU  Ha
usoenusi HaHOCAM 2a1b8aAHUYeCKUue NOKPbIMUSL.

1. U3 pactBopa AuCl; B Teyenue 1 vaca mpu cuie Toka 2 A Beiaeawiocs 4,5 T 300Ta.
BreruncinTe BbIX01 30J10Ta MO TOKY.

2. U3 pactBopa CdSO, 3a 40 MmunyT TOK cuiaoi 1,5 A Bbimenun 2 T kaamus. Beraucinte
BBIXO/I TIO TOKY.

3. PaccumTaiite Maccy cepeOpa BBIISISIIONIETOCS PU MPOIMYCKaHUU TOKa CUJoi 3 A uepe3
pactBop AgNO3 B Teuenue 30 MHHYT, €CJTH BBIXOJT TIO TOKY cocTaBisieT 98%?

4. PaccuuTaiiTe Maccy MeId BBIICITUBIIEICS TPH AIIEKTPOIIM3E pacTBopa cyibdara menu
TOKOM 4 A B TeueHUH 15 MUHYT, €CJIM BBIXOJ] 10 TOKY cocTaBisieT 95%.

5. Ilpu snekTponrse pacTBopa CoJid cepedpa BBIACTIIOCH ST MeTalia, Kakoe KOJTHYeCTBO
ANIEKTPUYECTBA MPOIIIO YepPe3 pacTBOP, €CIIM BBIXOI IO TOKY cocTaBisut 98%7

6. CKoNbKO Menu BBIACIUTCS HAa KaTOJE, MPU MPOIMYCKAHWU Yepe3 pacTBOP COJH TOKa
cuioit 1,5 A B TeueHune 3 4acoB, €CIIM BBIXOJ 110 TOKY cocTaBiseT 95%?

7. Tox cunoir 1,5 A BblenseT U3 pacTBOpa COJM KagMmus 3a JBa 4yaca 6 I MeTrasia.
PaccuuTaiiTe BBIXOJ IO TOKY.

8. Ilpy HaHECEHMU HUKEJIEBOr0 MOKPBITUS Ha M3JEINE TOK CUIION 2A mpoIycKanu yepe3
ANEKTPOJIUT B TeueHuu 1,5 4. PaccuurtaiiTe TONIMHY HUKENS, €CIU BBIXOJ MO TOKY COCTaBHII
75%, momaas moBepxHocTH u3aenus 300 oM, p(N1)=8,96 r/em’,
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9. Ilpn HaHeceHNM MOKPHITHS U3 cepedpa Tok cwiio 1,5 A mpomyckanu 2 yaca. Kakosa

TOJIIIMHA TIOKPBITHS, €CIIH MOBEPXHOCTH m3xemus 200 cm’, mroTHOCTH cepebpa 10, 49 r/em®, a
BBIXOJI IO TOKY 99%7?

10. Paccuuraiite BpeMs 3J1E€KTposin3a HEOOXOAMMOE JUIsl CHATHS C U3JeNus IIomaaso 150

cM? crtost menu TonmuHoi 0,001 cm, mpwu cuie Toka 0,3 A, miIoTHOCTH Meau 8,92 r/em®, Brrxon
110 TOKY NpUHATH paBHbIM 100%.

9TO:

2. KonrpoasHasi padora
KonTpoabHasi no o6meii xumuu (OITK-1)
Bapmuanr 1
1.BemecTBa B3aMMOJICHCTBYIOT APYT C APYTOM B CTPOTO SKBUBAJICHTHBIX KOJUYECTBAX —

1) 3aKOH MTPOCTHIX 0OBEMHBIX OTHOIICHUN;

2) 3akoH ABOrajpo;

3) 3aKOH PKBUBAJICHTOB.

2.0THOcUTENbHASA IUIOTHOCTh Traza 1o Bojopoay paBHa 14. MouspHas macca rasa B

I/MOJIb paBHa...

1) 28,
2) 14;
3) 7.

3. Al(OH)3 e Oyzaer B3anMOI€iiCTBOBATH C...
1) Na SOy, 2) H,SO4, 3) NaOH.
4. KBaHTOBOE YKCIIO, ONKMCHIBAKOLIHE GOpMY OpOUTATIH —

1) 1
2) n;
3) m.
5. BajleHTHBIN 3JIEKTPOHHBIN YPOBEHb 4d"95s? mmeer atom ...
1) KaJIMUS,
2) UH/INS;
3) UTTPHSL.
Bapuanr 2
1. Menpuaiiias XuMU4YECKH HEJEINMasl YaCTHULIA DJIEMEHTA — JTO:
4) Mosekyna;
5) arowm;

6) SKBHBAJICHT.

2.MonspHas macca 3kBuBasieHTa H3PO, B r/Monb-3KB paBHa...

1) 98; 2)49; 3)32,7

3. OnoBo u3 pactBopa SnCly MOXKET BBITECHUTb. . .

1) Fe,

2) Cu,

3) Na.

4. Homep nepuona cucreMsl MeHieneeBa, B KOTOPOM HaXOJUTCS JIEMEHT, yKa3bIBaeT Ha

4) KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB B aTOME JJAHHOTO JJIECMEHTA,

5) KOJMYECTBO PHEPrETUYECKUX YPOBHEH B aTOME, 3aIIOJTHEHHBIX JICKTPOHAMH;
6) KOIMYECTBO BAJICHTHBIX JIEKTPOHOB HA BHELTHEM YPOBHE aTOMa 3JIEMEHTA.
5. BasleHTHBIN 3JIEKTPOHHBIN YPOBEHB 5325p10 HAMEET aToM ...

1) KaJIMUs;

2) WH]INS;

3) UTTPHSL.
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Bapuant 3
1. Monspnas macca 3xBuBasieHTa Cr(OH)3; B r/MOIb-3KB paBHa...
1) 103;
2) 51,5;
3) 34,3.

2. YcoBHas WM pealibHasi 4yacTUlla, PaBHOLIEHHAs B PeakLUsAX OOMEHa OJAHOMY aToMy
WIHM HOHY BOJIOPOJA UM B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMSIX OJTHOMY 3JIEKTPOHY —

1) womH;

2) DKBUBAJICHT;

3) Mouekya.

3. CpenHeil conbIO ABISAETC. ..

1) NaHCOg;

2) MgOHCl,

3) NH4NOs.

4. Howmep rpyIiibl, B KOTOPOI HAXOIUTCS 3JIEMEHT, YKa3bIBAET HA ...

1) KOJINYECTBO BAJICHTHBIX 3JEKTPOHOB B aTOME JAHHOT'O JIEMEHTA;

2) KOJIMYECTBO SHEPreTUUYECKUX YPOBHEN B aTOME, 3alI0JTHEHHBIX 3JI€KTPOHAMU;

3) KOJMYECTBO BAJICHTHBIX JJIEKTPOHOB Ha BHEIIHEM YPOBHE aTOMa 3JIEMCHTA.

5. BaneHTHBIH 371€KTPOHHBIN YpOBEHb 3d’4s” umeer aTom ...

1) Kelesa,
2) Maprasia;
3) K0OasbTa.

Bapuanr 4

1. OtHomeHne Macchl ONPEAEIeHHOT0 00beMa OJIHOrO ra3a K Macce Takoro ke oobema
JPYroro Tra3a MpH OJWHAKOBBIX YCIOBHAX —

1)rI0THOCTH rasa;

2)oTHOCUTENbHASI IJIOTHOCTD ra3a;

3)MonekysipHas Macca rasa.

2. Monsipaast macca skBuBanienta Fe(OH); B r/Moib-3KB paBHa...

1)107; 2) 53,5; 3) 35,7.

3. Paz0aBneHHas cepHasi KUCI0Ta He Oy1eT B3auMO/IeHCTBOBATH C...

1) Cu,

2) CuO,

3) (CuOH),SO0;.

4. AHanoramu 3nemMeHTa Fe sBistoTcs:

1) Co, Ni;

2) Kr, Ru, Xe, Os, Rn;

3) Ru, Os.

S. BaneHTHBIN 3JIEKTPOHHBIN YPOBEHb 3d°4s” nmeer aToM ...

1) sxene3a;

2) Maprasia;

3) Opoma.

Bapmuanr S
1.V1Bepxknenne: «B paBHBIX 00BEMax pa3IMYHBIX Ta30B MPH OJMHAKOBBIX YCIOBHSIX
COJICPKUTCS OJJUHAKOBOE YHCIIO MOJIEKYII» COJEPHKHT 3aKOH. ..
1) mpocThIX 0OBEMHBIX OTHOIIICHHIA,
2) Asgoranpo;
3) mocTOsIHCTBA COCTaBa.
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2.MousipHasi Macca ra3a, UMEIOUIEr0 OTHOCUTEIbHYIO IUIOTHOCTHh MO Bo3nyxy 1,03,
paBHA B I/MOJIb. ..

1)30; 2)15; 3)2.

3. Conb CaCly Henb3s MOMyYHTh JEHCTBHEM MeTaslia KalbIus Ha ...

1) HCl,

2) CuCly,

3) Cl..

4. ObnacTh MPOCTPAHCTBA, B KOTOPOM HambOOJee BEPOSITHO HAXOXKIEHUE SJICKTPOHA —
3TO:

1) opOwura; 2) opOutank; 3) MOAYpPOBEHbD.

5. BajleHTHBIH 3J€KTPOHHBIN ypoBeHb 3d 4s® umeer atoM ...

1)  ammus;

2) TepMaHus;

3) ckamams.

Bapuanr 6

1.Menpuaiiias 4acTHIIa BEIIECTBA, 00JIa1at0IIast €r0 XUMHUYECKUMHU CBOHCTBAMHU — 3TO:

1) wmonekyna;

2) aToM;

3) SKBHBAJICHT.

2.MonspHass Macca 3kBUBaJIeHTa (ocdopHoi kucioTel B peakuun H3zPO, + 2KOH =
K2HPO, + 2H,0 pasHna...r/M0Jb-9KB:

1)98; 2)49; 3)32,7.

3. HCI 6yzer B3aumMoieiicTBOBaTH C...

1) Na,SOq,

2) AgNOs,

3) KNO:s.

4. DHepruio u Gpopmy opOUTanelt onpenesser. ..

1) rmaBHOE KBAHTOBOE YHCIIO;

2) opOuTaIbHOE KBAHTOBOE YHCJIO;

3) cmUHOBOE KBaHTOBOE YHCIIO.

5.BasieHTHBII 2JIeKTPOHHEIHA ypoBerb 4d°5s? mMeer aTom ...

1)Hnobus;

2)CypbMBbl;

3)MBIIIBSKA.

Bapuanr 7

1. ABtop 3akoHa: «Macca BEUIeCTB, BCTYNHUBIINX B PEAKIUIO, paBHA MAacce BEIIECTB,
00pa30BaBIUIMXCS B pe3yJIbTaTe PEaKLUm -

1)JIomonocoB M.B.;

2)l'eii-JIroccak;

3)IIpycr.

2. Monspnas macca skBuBanieHTa Cry(SO4)3 B T/MOJIB-3KB paBHa. ..

2) 392;2)130,7; 3) 65,3.

3. NaOH ne Gyner B3auMo1eliCTBOBATE C...

1) COy,

2) Al(OH)s,

3) N2O.

4. CoOCTBEHHBII MEXaHUYECKUI MOMEHT JIBM)KEHUS DJICKTPOHA XapaKTepU3yer ...

1) rIaBHOE KBAaHTOBOE YHCIIO;

2) opOuTasbHOE KBAaHTOBOE YHCJIO;

3) CIUHOBOE KBAaHTOBOE YHCIIO.
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5. BasieHTHBIH 2JIEKTPOHHBIN YPOBEHB 4524p1 HMEET aToM ...
1) amnus;

2)repmaHus;

3) amus.

Bapuanr 8

1. «O0beMbl BCTYMAIOIIUX B PEAKIMIO T'a30B OTHOCATCS APYr K OPYry U K oObeMam
00pa3yIoIIMXCs ra30B, KaK HEOOIBIINE LENIbIe YHCIIa) - 3aKOH. ..

1) Asoranpo;

2) Teii-Jlroccaka;

3) M.B.JlomoHocOBa.

2. MonsipHasi Macca rasa, MUMEIOIIETO OTHOCHUTEIbHYIO IIOTHOCTH MO BO3AYXYy 1,52,
paBHA B I/MOJTb. ..

1)44; 2)15; 3)22.

3. ZnO He OyzeT B3aMMOJIEICTBOBATS C...

1)H,0; 2)HNO3; 3)KOH.

4. B artome He MOXKET OBITh JABYX OJJICKTPOHOB C OJMHAKOBBIM 3HAYCHHEM BCEX
KBAHTOBBIX YHCEI —

1) TpHHIUI HAMMEHbBIICH YHEPIHH;

2) npunnun [aymm;

3) npasuio I'yHza.

5. BaJleHTHBIiT 2IeKTPOHHBIT ypoBerb 30°4s” nmeer atoM ...

1 )MBITIIBSIKA;

2)repMaHus;

3)BaHaaus.

Bapuant 9

1.ABTOD 3aKoHa: «Bcsikoe uncToe BemecTBo, HE3aBUCUMO OT CIIOCOOOB €ro MOIY4YeHHs U
HaXO0XXJICHUS B IPUPO/IE, UIMEET MOCTOSHHBIN KaueCTBEHHbBIN U KOJMYECTBEHHBIH COCTaB -

1) HanbToH;

2)l'eit-Jlroccak;

3)Ipycr.

2. MonspHas mMacca 3kBHUBajieHTa ¢ochopHoi Kucinotsl B peakuuun HzPO, + 3KOH =
K3PQO4 + 3H,0 pasHna...1/MOJB-9KB:

1)98; 2)49; 3)32,7.

3. K ampoTepHbIM OKCH1aM OTHOCHUTCHA. . .

1) CaO,

2) MoOs3,

3) Cr,0s.

4. 3aroTHEeHHE AIEKTPOHHBIX OpOUTAIIEH B aTOMax C YBEITHYSHHEM MOPSIKOBOTO HOMEpPa
IPOUCXOUT MOCIIEA0BATEIBHO, B MOPSAKE BO3pacTaHus CyMMBI N + | —

1 )IpyHLIMIT HAUMEHBIIEH YHEPTUH;

2)npunuun [Taynu;

3)nepsoe npasuiio KieukoBckoro.

5. BaneHTHBI 371eKTPOHHBIN YPOBEHb 3d%4s? umeer atom ...

1) amnus;

2) repMaHus;

3) TuTana.

Bapuant 10

1. YcnoBHas unm peanpHas 4acTHIA, PABHOIEHHAS B PEAKIHUSIX OOMEHa OJTHOMY aToMY
WM MOHY BOJIOPO/Ia UM B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSAX OJJHOMY JIEKTPOHY —

1)uon;
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2)3KBUBAJICHT;

3)Mouekyna.

2. MonsipHas Macca ra3a, OTHOCUTEJIbHAs! INIOTHOCTh KOTOPOTO IO BOAOPOIY 8, paBHA...

1) 16;

2) 8;

3) 4.

3. K KHCIIOTHBIM OKCHJIaM OTHOCHUTCH. ..

1) Cr20s,

2) Mn,07

3) CO.

4. Tlpu omuHAKOBBIX 3HadYeHHAX cymMMm (n + |) cHauama 3amonHseTCs OpOWTANbL C
MEHBIIIUM 3HAUYE€HHEM TJIaBHOT'O KBAHTOBOTO YHUCIIA —

1) mepBoe npaBuiio KieukoBckoro,

2) Bropoe KneukoBckoro,

3) mpUHIMIT HAUMEHBIIEH SHEPTHH.

5. BaneHTHBII 37€KTPOHHBIN YpOBEHb 432p2 HMMEET aToM ...

1) ammus;

2) repMmaHus;

3) turaHa.

KourposabHasi mo Heopranuveckoit xumun (OITK-1)
Bapuanr 1

1. Tun rubpuauszanuu opOuTaneii aroma 6epuiUIMs B MOJIEKYJe XJIopuaa Oepunius . ..

1) sp, 2) sp?, 3) sp°, 4) sp°d®.

2. Mexay npenoxKeHHbIMH BEIIeCTBAaMH He MeT 10 KOHIIA PeaKLusl. . .

1)KHCO3;+NaOH—; 2)K3S04+Nay;CO3—; 3)Na,CO3+CH3COOH—; 4)MgOHCI +HCl—.

3. CyMma cTexuoMeTpuiecknx ko3 GuunueHToB B ypaBHeHun peakuuu: Al+O,— paBHa...

1) 6;2) 8; 3) 9; 4) 11.

4. Tpex3apsiIHEINA KATHOH METAJINA ... MIMeeT KOH(QUrypawuio BaneHTHoro cios 3d°4s’ .

1) Al,2)Sc,3) Ti,4) Y.

5. 'mapokcu1 HUKENs B CTENEHU OKUCICHUS +2 B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax 1 peakuusx oOMeHa MposBIIsIET COOTBETCTBEHHO CBOMCTBA ...

1)BoccTaHOBUTENIBHBIE, OCHOBHBIE; 2) OKUCIUTENIbHBIE, OCHOBHBIE; 3) BOCCTAHOBHUTENbHBIE,
am(oTepHbI€; 4) OKUCIUTENbHBIE U BOCCTAHOBUTENbHbBIE, OCHOBHBIE.

6. B pesynbrare peakiuu Cl,+H,0— nomydaeres. ..

1) cuibHas KuCIOTa, 2) ciabas KUCaoTa, 3) cuiibHasg U ciabast KUCIIoTa, 4) IBE CHUIIBHBIX
KHCJIOTHI.

7. Cyns(ut HaTpus B pacTBOpaXx...

1) monBepraercs HOJHOMY THAPOIM3Y; 2) MOJABEPraercs THAPOIM3Y IO KaTUOHY; 3)
THIIPOJIM3YETCS TI0 aHUOHY; 4) He IMOIBEPTaeTcs THIPOIH3Y.

8. CTemneHb OKHUCIIEHHs a30Ta B a30TCOJEPKAIEeM MPOAYKTE TEPMHUYECKOTO Pa3lIoKEeHUs
HUTpaTa cepedpa.

1)0; 2)+2; 3)+4; 4) +5.

9. B ypaBuenun peakmun: P+HNO3+H,O—NO+... CymMma CcTeXHOMETPHYECKUX
K03(pPHIIMEHTOB paBHa. ..

1) 15, 2)16, 3)17, 4)18.

Bapmuanr 2
1. He BO3MOKHA peaKIyst MEXIY. ..
1) K+Br,—; 2) Na+S—; 3) HCI+2K—; 4) Li+Ar—
2. B cocraB nepokcua HaTpHsi BXOAUT HOH.
1)05; 2) 0,%; 3) 057 4) 0%,
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3. Cymma cTexHOMETpUYEeCKHUX  KO3(PPUIMEHTOB B  ypaBHEHHUU  pEaKIUH:
Sn(OH),+NaOH— ... paBHa...

1)4; 2)5; 3)7; 4)8.

4. YeThIpex3aps/HbIil KATHOH METAIUIA. .. MMeeT KoH(Hrypariio BasenTHoro cios 3d%4s’.

DAL, 2)Sc; 3)Ti; 4)Y.

5. Teomerpuueckas Koupuryparus anrona [Co(CN)s]*—

1) nuneiinas; 2) mockas; 3) terpa’ap; 4) oKTasiap.

6. B pesynbrare peakuuu ClO,+H,0— nomnydaercs. . .

1) cuiibHas kucnora; 2) cimabas KUCI0oTa; 3) CHIIbHAS U ciiabas KuciaoTa; 4) I1Be CHIIbHBIX
KHCJIOTHI.

7. 1lpyn B3aUMOJIEMCTBUM ITMHKA C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOW IEHTPaIbHbIN
aTOM Ccepbl BOCCTAHABIUBACTCS /10 CTEIICHH OKUCIICHHS. . .

1)-2; 2)0; 3) +2; 4) +4.

8. B pesynbrare okucieHum ammuaka kuciopomoM mnpu 800°K Ha maTHHOBOM
Karajau3aTope oopasyercs...

1) No; 2) Nzo; 3) NO; 4) NOz.

9. ®ocdar uHKa B pacTBOpE. . .

1) moaBepraeTcst MOJIHOMY TUIPOJIN3Y; 2) FHAPOIU3YETCS M0 KaTUOHY; 3) I'MJIPOJIU3YeTCs
10 aHHUOHY; 4) He TUAPOIU3YETCS.

Bapuant 3

1. Metannnueckast CBSI3b SIBISETCS. ..
1) HeHampaBlIeHHOH, [EJOKAJIM30BaHHOW; 2) HEHAINPaBJICHHOH, JIOKAJU30BaHHOW; 3)
HaIpaBJICHHOM, JIOKAJTU30BaHHOMW; 4) HAMPABIICHHOH, JICTOKATN30BAaHHOM.
2. CymMma cTexuoMeTpudecknx Kod((UIIMEHTOB B YpaBHEHUU PEAKIINH:
Ca+HNO3=Ny+ ... +...
1) 20, 2)29, 3)30, 4)32.

3. Tun rubpuausany aTOMHBIX OpOMTAJICH HEHTPAIBLHOTO aToMa B MoJeKyse ¢ropuia
onoga (IV).

1)sp, 2)sp% 3)sp’, 4)sp’d?

4. Tpex3apsaHbII KAaTHOH METAJUIA ... UMEET KOH(UTYPALIUIO BAJIEHTHOI'O CJI05 3d4s°.

1)Al, 2)Sc, 3)Ti, 4)V.

5. Oxcun xpoma(VI) B OKUCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX U peaKkIUsaXx oOMeHa
IIPOSIBIISIET COOTBETCTBEHHO CBOWCTBA ...

1) oxucnutens, amM(OTEpHOro OKCHIA; 2) OKUCIUTENSA, KUCIOTHOTO OKcuaa;  3)
BOCCTAHOBUTEIISI, KUCIIOTHOTO OKCH/1a; 4) OKUCIINUTENS, OCHOBHOI'O OKCH/IA.

6. Peakuiyst He BO3MOKHA MEXY BEIIECTBAMM ...

1) HCI+Mn(OH),—; 2) HCI+Fe;O3—; 3) HCI+CuSOs—; 4) HCI+AgNO3;—

7. CreneHb OKHCIICHHS CEpbl B CEPOCOJEpKAIEM MPOAYKTE PEaKUUU MEKIY MarHueM U
pa30aBIEHHON CEPHOM KUCIOTOM.

1)-2, 2)+4, 3)+6, 4)0.

8. Cymma ko3¢ dunmeHToB B ypaBHeHun peakiu No+Li —... paBHa...

7, 2)8, 3)9, 4) 11

9. Hutpar 6apus B pactBope...

l)noxaBepraercst MOJHOMY THIPOJIN3Y; 2)FHIPOIU3YETCS IO KaTHOHY; 3)TUAPOIU3YETCs 0
aHUOHY; 4)HE TUAPOIIU3YETCS.

Bapmuanr 4
1. Cymma crexuomeTpuueckux kos¢pduuueHToB B ypaBHeHuu peakiuu: Na + H — paBHa

1)5; 2)7; 3)8; 4)10.
2. MCTOI[ H3BJICUCHUS MCTAJIJIOB U3 pyA BOAHBIMU PACTBOPAMHA PCAarcHTOB € MOCIICAYOIIUM
BBIZICIICHUEM U3 pacTBOpa 00J1ee aKTUBHBIM METAJUIOM HA3BLIBAETCH ...
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1) nupomerammyprus, 2) MeTauIoTepMus, 3) THIpPOMETAILTYprus, 4)
AIIEKTPOMETAILTYPI U

3. ITlpu B3aMMOJEHCTBUM CBUHIIA C KOHIICHTPUPOBAHHOW a30THOW KHCIOTOW Oymer
BBIJIETISATHCS Ia3. ..

1) N2; 2) NO; 3) NOy; 4) Ha.

4. Tpex3apsuIHbIiA KATHOH METAJINIA ... HMeeT KOH(HTYpAIHIo BaeHTHOTO ciosi 3045,

1)V, 2)Cr, 3)Mn, 4) Mo.

5. Teomerpuueckas Koupuryparms katinona [Pt(NHz)s]* -

1) nuneiinas, 2) miockas, 3) TeTpa’ap, 4) okradp.

6. Cymma crexuomerpudeckux ko3¢ ¢unmentoB B ypasHenun: HCl+MnO,— pasHa...

1)6, 2)9, 3) 10, 4)20.

7. Peakuust H,S+H,SO3— ... OTHOCUTCS K THITY XMMUYECKUX PEAKIIUHM. . .

1)obmeHa; 2)MEeXKMOJIEKYJIIPHOTO OKHCJICHUS-BOCCTAHOBJICHHUS,
3)aucnponopuOHUpPOBaHUs; 4) BHYTPUMOJEKYISIPHOTO OKUCIICHHUS-BOCCTAHOBJICHHUS.

8. Hucio aToMOB B MOJIEKYJe IPOAYKTa B3auMOeicTBHS Gochopa ¢ u30BITKOM XJI0pa.

1)5; 2)6; 3)7; 4)8.

9. Hutpar cBuHIIa B pacTBOpE. ..

1) nmozxBepraercs MOJIHOMY THAPOJU3Y; 2) THAPOJIU3YETCS 10 KaTUOHY; 3) FUAPOIU3YETCS
10 aHUOHY; 4) HE TUIPOTUIYETCS.

Bapmuanr S

1. Peakiiis He BO3MOXKHA MEX]Y. ..

1) Cat+MgCl,—; 2) Sr+H,0—; 3) BatHCl—; 4) Mg+CuSQO,—.

2. VloHbl Kanmusi OKpalIuBaroT IJIaMs Ta30BOU TOPEIIKH B...IIBET.

1) sxentorif, 2) ¢puoneToBblid, 3) KUPIMYHO-KPACHBIH, 4) MaTHHOBBIM.

3. Cymma crexuoMeTprueckux koaddurirentos B ypaBuenuu peakuuu: Pb(OH),+HBr —
paBHa...

1)4, 2)5, 3)6, 4)8.

4. JIByx3apsAHbI KaTHOH METaJJIA ... UMEET KOH(UTYpaIMIO BaJIEHTHOTO CIIOSI 3d°4s°.

1)V, 2)Cr, 3)Mn, 4) Mo.

5. B KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTE U B TUAPOKCHUAE HATPUS [TACCUBUPYETCS
METal ...

1) Fe, 2) Al, 3) Sn, 4) Mg.

6. Xumuueckas peakiust ClO,+H,0— oTHOCHTCS K THITY peakiuii .. ..

1) nucnponopuuoHupoBanusi; 2) MexmonekyasapHeix OBP; 3) BHyrpumosnekymnsipHoro
OKHCIICHUSI-BOCCTAHOBJIEHUS; 4) OOMEHa.

7. Cynb(dar-uoH uMeeT reoMeTpHuIo. ..

1) nuneiinyto, 2) TpeyroibHy0, 3) TeTpadapa, 4) okTadapa.

8. Cymma k03(phUIIMEHTOB B YpaBHEHUHU PEAKIIMUA MEXKY a30TOM U KHCIOPOJIOM. ..

14, 2)5, 3)6, 4)7.

9. ®ocdar kanus B pacTBOpE. ..

1) moxBepraercs MOJHOMY TUAPONIN3Y; 2) THIPOIU3YETCs MO KAaTUOHY; 3) FHAPOIU3YeTCs
10 aHHWOHY; 4) He TUAPOIU3YETCS.

Bapmuanr 6

1. C runpokcuaoM Kanus ¥ pa30aBlieHHON a30THOM KHMCIOTOW OyleT B3auMoOJeHCTBOBAThH
MeTall. ..

1)K, 2)Ag, 3) Mg, 4)Be.

2. CymMMa CTEXHOMETPUYECKHX KOI(DPHUIUEHTOB B ypaBHeHUU peakiuu: Bat+H>SO4pass—
paBHa...

14, 2)5 3)7, 4)8.

3. TerparupokcocTaHaT HOH UMEET FEOMETPHIO. ..

1) muiockuii TpeyronbHUK, 2) TeTpa’ap, 3) okTaxap, 4) ukoca’ip.
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4. DNEKTPOHHOE CTPOCHHE 3d%4s” umeer noH ¢ 3apsAIoM +3 MeTaia ...

1) Fe, 2)Co, 3)Mn, 4) Mo.

5. Mertaju1 Maprasell He B3aUMOJAEeHCTBYET C PaCTBOPOM ...

l) HC', 2) MgC|2, 3) CUC|2, 4) HNOs.

6. CymMMa crexHOMETpHUeCKUX Kod(pduuueHToB B ypaBHeHuu peakuuu: Cly+HS—
paBHa...

1)3, 2)4, 3)5, 4)6.

7. Ilpu npoIyCKaHuM 030HA Yepe3 pacTBOP MOAMIA KAJIUS.

1) BeIgENsieTcs: OECIBETHBIN ra3, 2) pacTBOp mpuoOpeTaeT Oypyro OKpacky, 3) BbIIagacT
JKENTHIN 0CalioK, 4) BBIIEISIETCS OCCIBETHBIN Ta3, pacTBOP MpUoOpeTaeT Oypyro OKpPacKy.

8. 'eomerpus docdar-noHa...

1) nunelinas, 2) tpeyrojpHas, 3) TeTpasapuyeckas, 4) oKTasapudeckas.

9. IIpu B3auMOICHCTBUY KaJIHsI C OY€Hb Pa30aBICHHOMN a30THOM KUCIOTON BBIJIEISIETCS ra3:

1) NH3, 2) N2, 3) NO, 4) NO,.

Bapuanr 7

1. K ocagxy BaCQOg3, 4T0OBI pacCTBOPHUTH €0 HAJ0 JO0OABUTH ...

1) H,O, 2) pacteop HCI, 3) pactBop NaOH, 4) pactBop NaNOs.

2. Cymma  CTEXMOMETPHYECKMX  KOX(PQHUIMEHTOB B  YpPaBHEHHUH  PEaKIHH:
Be+NaOH+H,O0—... paBHa...

14, 2)5 3)6, 4)7.

3. TerparuapoaatoMUHAT JTUTUS UMEET T€OMETPHUIO. ..

1) muiockuii TpeyronbHUK, 2) TeTpa’ap, 3) oKTa’ap, 4) ukoca’Jp.

4. JIByx3apsAHbIA KaTHOH METAIIA ... UMEET KOH(UTYpAIHIO BAJIGHTHOTO CIIOS 3d%4s°.

1)Fe, 2)Ni, 3)Mn, 4)Co.

5. CymMMa CTeXHOMETPUYECKHX KO3 PHUIINEHTOB B ypaBHeHHHU peakimu: Fe+Cl,— pasHa...

1)3, 2)5 3)7, 4)8.

6. Cymma crexuomeTpudeckux Kod(h(GUIUEHTOB B YpaBHEHHH PEAKIMU B3aHUMOJCHCTBUS
XJIopa C pacTBOPOM THIIPOKCHIA KaJIHsl Ha XOJIOTy PaBHA. ..

16, 2)7, 3)8, 4)9.

7. Ilpu neficTBUU HA pacTBOP CYJIb(UA HATPUsI COJITHON KUCIOTOM HabIt01aeTcs. ..

1) BbeIIETEHHE OECIIBETHOTO Trasa, 2) BblgeNeHHE (HUOJETOBBIX TAapoB, 3)
obeciBeunBaHue pacTBopa, 4) oOpa3oBaHME OCAKa KEITOrO IIBETA.

8. Xumnueckas peaxius P+NaOH— oTHOCHTCS K THUIY peakiuii ....

1) aucniponiopuoHupoBanust; 2) MexmoneKkynsapHeix OBP;  3) BHyTpuMoeKynspHOro
OKHUCJICHUSA-BOCCTaHOBJEeHUs; 4) oOMeHa.

9. Ilpu B3auMOAEHCTBUM CBUHIA C KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTOW BbIAEISAETCS

ras:
1)NHs, 2) N, 3)NO, 4) NO,.

Bapuant 8

1. T'mapoxcun 6apust HeNb3sl MOYYUTh C TIOMOIIBIO PEaKIUH:

1) Ba+tH,O —; 2) BaO+H,0—; 3) BaH;+H;0—; 4) BaNO3+NaOH—.

2. Ob1u1ee yKrcao aTOMOB B MOJIEKYJIe MPOIyKTa peakuuu Li+No—-...

1)2, 2)3, 3)4, 4)5.

3. Cymma  crexuoMeTpHyeckMX  KOd()(UIMEHTOB B  ypaBHEHHU  peaKiUu
Sn+HNO;,=NO,+... + ... paBHa...

)7, 2)9, 3)10, 4)11.

4. Tpex3apsyIHbIHA KaTHOH METAJINIA ... HMeeT KoHQHUTypaIuio BaeHTHOro ciosi 4d°5s°.

1) Fe, 2)Co, 3)Mn, 4)Rh.

5. CyMMa  CTEXMOMETpPHUYECKUX  KOI((UIMEHTOB B  YpPaBHEHMHM  pPEaKIHUU:
Zn(OH),+NaOH— paBHa...

1)6, 2)7, 3)8, 4)4.
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6. CterneHu OKHUCIIEHHUS XJI0pa B XJIOPCOIEPKALINX MPOJYKTAX PEAKIMH XJI0pa C
TOPSYMM THAPOKCUAOM HATPUS PABHBL. . .

1)-1,+1, 2)-1,+5, 3)+1,+3, 4)-1,+3

7. llpu neficTBuM Ha Cynb(UT HATPUS COISTHON KUCIOTOW HAOIIOAaeTCs. ..

1) BbIENEHHE OECIBETHOTO Trasa, 2) BbICIICHHE (DUOJIETOBBIX I1ApPOB, 3)
oOeciBeurBaHUE pacTBopa, 4) oOpazoBaHUE OCaIKa )KEITOTO IIBETA.

8. Crenenb okucienus pocdopa B npoaykre peakuuu: P+HNO;3oumy— paBHa...

1)-3, 2)+3, 3)+4, 4)+5.

9. ®ocdar Gapust B pacTBope. ..

1) moaBepraercs MOJHOMY FMAPOIN3Y; 2) TMAPOIU3YETCS 110 KaTUOHY; 3) FMAPOJIU3YETCS
[0 aHHUOHY; 4) HE THIPOIU3YETCS.

Bapuanr 9

1. ITpu B3auMOJEHCTBUHU HATPHUS C KOHIEHTPUPOBAHHON CEPHOM KUCIOTON BBICTUTCS ...

1)H;, 2)H,S, 3)S, 4)S0,.

2. Tun rubpuau3anuy BaJeHTHBIX OpOUTaliell B MOJIEKYJIE XJIOpUIa MarHusl. . .

1)sp, 2)sp?  3)sp’, 4)spd:

3. Cymma ctexuomerpudeckux kodpduuuenton B ypaBHeHUH peakiuu: Sn+H,O+KOH—
paBHa...

14, 2)5, 3)6, 4)7.

4. JIByX3apsyIHBIA KaTHOH METAJINIA ... HMeeT KoH(HUryparmio BaxeHTHOro ciost 4d*5s’.

1V, 2)Cr, 3)Mn, 4)Mo.

5. Teomerprueckas KoHpuryparus karnona [Cu(NHs)s]* —

1) nuuelinas, 2) miockas, 3) TeTpa’qp, 4) oKTadp.

6. CyMMa cTEXHOMETPHUYECKHX KOX(pHUIMEHTOB B ypaBHeHUH peakmuu: HpO; +KOH—
paBHa...

1)4, 2)5, 3)6, 4)7.

7. CyMmMa CTEXHUOMETPUYECKUX KOIPPHUIIMEHTOB B YPAaBHEHUU PEAKIIUU MEXY pacTBOpPaMU
H,S+AgNO3—... paBHa...

1)4, 2)5, 3)6, 4)8.

8.@ocdar HaTpus B pacTBOPE. ..

1) moxBepraercss MOJHOMY THAPOJIH3Y; 2) ruapoNM3yeTcs IO KaTHOHY; 3)
TUAPOJIU3YETCS 110 aHUOHY;  4) HEe TUAPOIIU3YETCS.

9. Peakuysi HEeBO3MOKHA MEX/ly BELIIECTBAMH ...

1) HNO3+S—; 2) HNOs+Al—; 3) HNO3+Co(OH)3—; 4) HNO3;+ZnO—.

Bapuant 10

1. Peakiysi HeBO3MOKHA MEX/1y BELIECTBAMU ...

1) NatS—;  2) Li+Np—; 3) K+Ne—;  4) Sr+Hy—.

2. CymmMa crexuoMeTpudeckux Kod(p¢UIMEeHTOB B ypaBHeHMH peakuuun Mg+CO—
paBHa...

1) 4, 2)5  3)6, 4)7.

3. OOr1iee 4KciI0 aTOMOB B MOJICKYJIE MPOAYKTa peakiuu Bi+0,— ...

1)5, 2)4, 3)3, 4)2

4. YeThipex3apsIHblii KATHOH METAIUTA ... HMeeT KOH(HUTypammio BaneHTHoro ciosi 4d?5s’,

1V, 2)Cr, 3)Mn, 4)Mo.

5. Ilpu mo0GaBiIeHNH K pacTBOPY XJIOPHIA MEIH PACTBOPA ... OCAIOK BHINIAIaTh He Oy/IeT.

1) NaOH, 2) Na,S, 3) Na;SO4, 4) AgNOs.

6. Tun rubpuau3zanuu opoburaneit xiopa B annone ClOy ...

1)sp, 2)sp®, 3)sp®, 4)sp’d>.

7. CTeneHb OKUCJIEHUSI aTOMOB CEpbl B MPOJYKTE peakuuu Mexay okcunom cepbi(1V) u
CEpOBOJOPOIHOM BOJIOM. ..

1)-2, 2)+0, 3)+6, 4)+4
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8. Hutpat meau B pactBope ...

1) moxaBepraercs IOJHOMY THAPOJIU3Y; 2) ruaponusyercss IO KaTHOHY; 3)
THJIPOJIM3YETCS [0 aHUOHY;  4) He TUAPOIU3YeTCsl.

9. Ilpu B3aMMOAEMCTBUM LIMHKA C KOHUEHTPUPOBAHHON a30THOM KHUCIOTOM BBIAEISAETCS
ras:

1) NH;, 2) Nz, 3)NO, 4)NO..
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