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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienpto AMCUUIUIMHBL sBiIAETCS  (OpMUpOBaHHE AMATIEKTHKO-MATEPHATUCTUYECKOTO
MHUPOBO33PEHUS, BRIpaOOTKa HAYYHOTO B3TJIs11a HA MUP, (POPMHPOBAHNE COBPEMEHHOTO HAyYHOTO
IpEeACTaBIeHUs O Marepuu U (Gopmax ee JBMKEHHs, O BEIIeCTBE Kak OJHOM U3 BHJIOB
JBIDKYILEHCS MaTepuu, O MEXaHU3ME MPEBPALICHUS XUMUYECKUX COSAMHEHHH, (hOpMUPOBAHUS
3HAHUM, yCMEHUH U HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs TPO(GECCUOHATBHBIX 3a1a4

OcHoOBHBbIE 337]aul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (pyH/ITaMEHTaIbHBIX OCHOB XUMHUYECKON HAYKH;

JIaGopaTopHBIif MPAKTUKYM NIPUBUBAET HABBIKK AKCIIEPUMEHTAIBHON pabOThI U yUYHT:

- O0BACHATH XUMUYECKHE CBOIICTBAa aTOMOB B 3aBUCUMOCTH OT CTPOEHUS UX JIEKTPOHHBIX
000J104CK;

- IpuMeHATh npuHuun Jle-IlaTense kK XUMUYECKUM PaBHOBECHSM;

- HCIIOJIb30BAaTh BEIMYMHBI KOHCTAaHT JMCCOLMALMU JJI XapaKTEPUCTUKHU CHIIbI
JJIEKTPOJINTA;

- UCIIOJIb30BaTh BEJIMYMHBI CTAHAAPTHBIX AJIEKTPOJHBIX IMOTEHLMAIOB JUIsl ONPEAEICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb IIOJIb30BaThCSl 3HAUYEHUSMU TEPMOJMHAMUYECKUX MOTEHIHUAIOB JUISl OLICHKU
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BO/IUTH AHAIIUTUYECKHE PACUETHI

[TnanupyeMbIMH pe3ysibTaTaMyd 0OY4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHb IIaHupyeMbIX pe3yibTaToB OOyYEHUs 0 AUCLHUIUIMHE (MOMYIIIO),
COOTHECEHHBIX C IUJIAaHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTEIbHONW MPOrpPaMMBI,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

PesynbraTbl 00y4YeHUs [0 AUCIUIUINHE
Konu Kox u
Hazsanue OITOII (dhopMmyIrpoBKa
BO, (bopmynuposka WHIUKATOpa Koz
COKpAlICHHOC KOMIIETCHIINHU JAOCTUIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETEHIINN
TaTa
08.03.01 OIIK-1 : Criocoben | OITK-1.2k : P/1 3nanue | QyHIaMEHTaIbHBIX
«CTpouTeNBCTBOY | pemars 3a1auu Hcnonms3yer pa3/ieoB XUMHH B
(b-CT) po(eCCHOHATIBHOMN | ecTeCTBeHHOHAYYHBIE o0beMe, He0OX0AUMOM
JeATeIbHOCTH Ha METO/Ibl ¥ MOZIETIH B JUISL OCBOCHUS
OCHOBE TEXHUYECKUX XMMHYECKHX OCHOB IIPH
UCTIONIb30BAHUS MPWIOKEHUSIX, pemeHnu
TEOPETHYECKUX U BBIJICTISIET PO eCcCHOHANBHBIX?
MIPAKTUIECKUX KOHKpPETHOE 3a1a4
OCHOB COZEpKaHNE B P2 | YMeHue | nenath npocteiiuue
C€CTCCTBCHHbLIX U MPUKJIaJHBIX 3ajla4ax OLICHKU U PACUYCThI AJIs1
TEXHUYCCKUX HaAYK, aHaJIn3a XUMHUYECKUX
a TaKxe SBJICHUH B
MaTeMaTH4eCKOTO UCIIOJIb3YyEeMOI
anmapara amnmaparype u
TEXHOJIOTHYECKUX
mpoueccax
P13 HaBpik | BBINOJHEHWS OCHOBHBIX
XUMHYECKHX
J1a00paTOPHBIX
onepanuit

B mporecce ocBoeHWS JTUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHMTAHUS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBIICHHBIC
B Tabmume 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMeE TPAKIAHCKONH MO3MLMH U IATPUOTH3MA

Bocnuranue YBaXXCHUA K UCTOPUU U

I'paxxnaHCTBEHHOCTD KynbTypHas uA€HTHUHOCTh
kynsType Poccuun P YARTYP A

®opMHrpoBaHHe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

BocnmTanue 3K0noruueckoil KyJIbTypsl 1 OTBETCTBEHHOE OTHOIIIECHHE K
LIEHHOCTHOT'O OTHOLIEHUS K OKpyxatomeld | JKuznb OKpYyXarouieu cpene u
cpene 001IeCTBY

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

PasBurne no3naBaTeIbHOTO HWHTEPECA U

COSI/II[aTeJ'IBHHﬁ TPyA AXTUBHAS KU3HESHHAS TTO3HUITHS
CTPCMJICHUS K 3HAHUSIM

®opmMupoBaHHEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

Pa3Butne ymenus apdextuBHo 00maThHCs B3aumonomonts u

JII/ICHI/IHJ'II/IHI/IpOBaHHOCTI)
" COTpYAHUYATDH B3aMOYBAKCHUE

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JucuumnnuHa «XUMHUS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHsl
(Momynu). HducturiauHa Oa3upyercss Ha KOMIIETCHLHSX, C(OPMUPOBAHHBIX Ha MPEIbIIYIIEM
ypOBHE 00pa30BaHMUsI.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) M HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
eMKOCTb
Cemectp
Haspanne ?))60 Pl\f_‘ Hacrs I/I(J'IOI/IqI)(O)C AynuropHas Bueaynu- CpC TTOTIZ:?
OIIOIT BO e VII P yAuTop TOpHast
HUS (3P0, (.E) Beer Taluu
0300) - cero
nek. | mpak. | ma6. | [TA | KCP
08.03.01 0300 | BLb 1 2 9 a | o | a 1] o] e3 3
CTpOHTENHCTBO




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTrypa aucuunjanHbl (MoayJs) nist 0390

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
TeKkymero KouTpoJs st O3P0

Kon pe- Kou-Bo 4acoB, 0TBeJICHHOE HA
dopma
Ne Hazanue Tembt 3yJIbTaTa
Jlex [pakr JIab CPC TEKyIIEero KOHTPOJIS
00yJeHHUs
BBenenue B qucHUIUIMHY.
1 | Kiacchl HEOpraHHIEeCKHX PAL, P13 2 0 0 10 CamocrosTenbHast paboTta
COCAMHEHUI
ATOMHO-MOJIEKYJISIPH
2 OMHO-MOJICKYIAPHOC Pl 0 0 0 10 CobecenoBanue.
yaeHHE
CtpoeHue aToMa U
3 | mepuoauueckas cucrema JI.1. Pl 0 0 0 10 CobecenoBanue.
Menneneena
Teopus pacTBOpOB.
HOBHBIC 3aKOHOMEPHOCTH PJI1
4 OCHOBHEIC 3aKOHOMEPHOC Al 0 0 2 10 CobecenoBanue.
MIPOTEKAHUS XUMHUECKIX P12, P13
MPOIIECCOB
OKHCITUTETBHO-
BOCCTaHOBHTEJbHBIE K
5 P1, P12 2 0 2 23 CobecenoBanue.
3NEKTPOXUMUICCKUE
MPOIIECCHI
Hroro mo Tadune 4 0 4 63

4.2 Conep:xaHue pa3aejioB U TeM JUCHUILIUHBI (Moay.st) nisa O3DO

Tema 1 Bseoenue 6 oucyuniuny. Knaccol Heopeanuueckux coeouneHutl.

Conepxanne Tembl: Benenwe B mucnmmuinHy. IIpenmer, 3amaum ¥ METOABI XUMUHU.
[Ipocteie u cnoxHble BemiecTBa. Kiaccudukanus MpoCThIX W CIOXKHBIX BemecTB. OKCHUIBL
Knaccudukanust okcuno. HeconeoOpazyromue u coneobpasyromue okcuanl. Kinaccudukanus
cojeoOpa3yromux oxkcujoB. [lomyueHne M XuMHYeckHe CBOMCTBa OKCcHIOB. OCHOBaHHS.
Knaccudukanust ocunoBanuid. [lomydyeHwe ocHoBaHU. XHWMHUYECKHE CBOWCTBA IIEJIOYEH,
HEPacTBOPUMBIX M amdoTepHbIXx ocHOBaHui. Kucnorel. Knaccudukanus xucnor. Ilonydenue
KUCIOT. Xumudeckue cpoiictBa kucior. Comm. Knaccudukanus coneit. Cpemnue, Kucibie,
ocHOBHBbIE coi. CrocoObl UX MONYYEHUs U XUMUYECKUE CBOICTBa. KOMILIeKCHbBIE COeTMHEHUSI.
Wx obpa3zoBanue u cTpoeHre. BHyTpeHHSs 1 BHEITHSISA c(hephl KOMIUIEKCHOTO coeanHeHHsI. CBsI3b
XUMHH C JPYTUMU HAyKaMH.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TexHoJoruu: JIeKIMOHHOE 3aHsITHE: aKTUBHAs JIEKIMs C HCIOJIb30BAHUEM TIPE3CHTALUM.
CamocTosTenbHas pabora.

Bunsr camocTosTenbHON MOJTOTOBKY CTYAEHTOB M0 TeMe: PaboTta ¢ nurepatypoi.

Tema 2 Amommuo-monexkynsaproe yueHue.

Conepxxanne tembl: BemectBo. Buabl xumudeckux peakuuid. OCHOBHBIE TMOHSTUSA U
3aKOHBI XHUMHHU. ATOMHO-MOJIEKYJSIPHOE yYeHHE. ATOMHAas M MOJEKYIsIpHas macca. Moib,
MOJISIpHAsl Macca BELIECTBA, B3aUMOCBS3b MAaCChl, KOJIMYECTBA M MOJIIPHOM MacChl BELIECTBA.
XUMHUYECKUN SKBUBAJICHT, (DAKTOp DKBUBAJICHTHOCTH, YHCJIO DKBHBAJICHTHOCTU. DKBUBAJICHT U
MOJISIpHAsl Macca 3KBUBAJIEHTA MPOCTHIX U CIIOKHBIX BEIECTB. 3aKOH YKBUBAJICHTOB.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHbIE
texHojoruu: CamocrosTenbHas paboTa.



Bunsr caMocTosiTenbHON OJTOTOBKY CTYACHTOB 10 TeMe: Pabora ¢ muteparypoil.

Tema 3 Cmpoenue amoma u nepuoouyeckas cucmema /1. Menoeneesa.

Conepxanne Tembl: OCHOBHBIE 3Tamnbl M JAMAJEKTHKA Pa3BUTHS MPEICTABICHUN O
CYILIECTBOBAaHUM U CTPOEHUU aTOMOB. CTpoeHHE aTOMOB: PO, 3JIEKTPOHBI, UX 3apsii U Macca.
KBaHTOBBIN XapakTep U3Iy4EHHUs U MOJIOIIEeHHS SHeprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOHM Jyanu3M MuKpouacTHl. Jlyanusm 53JI€KTPOHOB M IPHUHIMI HEONPEIEIEHHOCTH.
[Tonsitue opOutanu. DiekTpoHHOE oOsiako. KBaHTOBBIE uuCla: TJIABHOE KBAaHTOBOE YHUCIIO,
opOuTaIbHOE, MArHUTHOE, CIIMHOBOE KBAaHTOBOE 4yKci0. Dopma s-, p-, d-opOuTtaneit. DieKTpoHHasI
U DJEKTpOHHO-rpaduueckas (opmbl cTpoeHus aroma. [lopsgok 3amoHEHUS AaTOMHBIX
opoutanei. [Ipunuun IMaynu. ITpuHuun HammeHslel 3Hepruu (1Ba npasuia KiedukoBckoro).
[Mpunmun I'yapa. [lepuoanueckuid 3akon [[.M. MenzgeneeBa m e€ro TpakTOBKa Ha OCHOBaHUHU
COBPEMEHHOM TEOpPUM CTPOEHHUS aToMa. ATOMHO-MOJIEKYJISIPHOE ydyeHue. XUMUYecKas CBA3b U
cTpoeHue BeniecTtBa. OCHOBHbIE BUIBI XMMHYECKOUW cBs3u. KoBaneHTHas cBs3b. llossgpHas,
HETOoJIsSIpHast, IpUMepbI. JJOHOpHO-aKIIETITOPHBIN MEXaHU3M 00pa3oBaHMs CBsA3H. HacklaeMocTh
KOBAJICHTHOM CBSI3U, HAINPABIECHHOCTb. MlOHHAs CBSI3b KaK NpPENEbHBIN Cily4yall MOJISIpU3aluu
KOBAJEHTHOM  cBsi3u. ['mOpunmsauus  aTtoMHbIX — opOutaneid. Tumbl  rubpuanuzanuu.
[IpocTpaHCTBEHHOE PACcOIOKEHUE aTOMOB B MOJIEKYJIaxX.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
texHojoruu: CamocrosTenbHas padoTa.

Buapl camocTosTenbHON TOATOTOBKU CTYIEHTOB 110 TeMe: PaboTa ¢ mutepaTypoil.

Tema 4 Teopus pacmeopos. OcHOGHblE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Copepxanne Tembl: PactBopbl. OCHOBHBIE OINpEAENEHUs: PacTBOP, PaCTBOPUTEIID,
pacTBOpeHHOe BeulecTBo. PactBopumMocTh BemiecTB. HacblmenHsiii  pactBop. CrocoOsbl
BBIPDAKECHMSI KOHUEHTpAaLMU pacTtBopoB. ['mapartHas teopus pactBopoB /[[.MI. Menneneesa.
OHepreTuka mpouecca pacTBOpeHHs. OCHOBHBIE IOJIOXKEHUS TEOPUU 3JIEKTPOIUTHUYECKON
auccouyanuu. PaBHoBecue B pacTBOpax AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS BOIBL.
Bydepnbie cucremsl (kapboHar-ruapokapOoHaTHast OydepHass cucrema MHpPOBOro OKeaHa,
nouBeHHbIe OydepHble cucteMbl). ' naponus conei. Xumuueckas KMHETUKA U KaTtanu3. CKopocTh
XUMHUYecKol peakuuu. MctuHHasg u cpenssis. PakTopbl, BIUSIONIME HAa CKOPOCTh PEaKIUH.
Kunernueckas knaccupukauusa peakuuid. [loHsTHe O mopsiike MOJEKYISPHOCTU pEaKIMHU.
KoHcTaHTa CKOpPOCTM peakuMHM NEepBOTO MOpSAIKA. 3aBUCHUMOCTb CKOPOCTH pPEaKLIHU OT
TeMneparypbl. AKTUBHbIE MOJIeKYJIbl. [IoHsATHE 00 SHEpruM aKTUBAaUHU. YpaBHEHUE AppeHuyca.
[TonsTHe 0 KaTanu3e. MexaHu3M AeHCTBUS KaTain3aTopoB. [IoHsATHE 0 XMMUYECKOM PaBHOBECHH.
CwMernieHue paBHOBECHSI TPU M3MEHEHU U KOHIICHTPALIUH, TEMITEPATyphl, naBieHus. [Ipuanumn Jle—
[latense. OCHOBBI XUMHYECKOM TEPMOJMHAMUKU. 3aKOH COXpPAHEHHUs SHEpruu. BHyTpeHHss
SHeprus, Temiora u pabora. MaremaTHueckoe BbIpaK€HHE MEPBOr0 Hadajga TEPMOJWHAMUKH B
pasubix ycnoBusx (V=Const, p=Const). TemnoBoit s¢dpdext peakumu. 3akon ['ecca u ero
cnenctBus. CraHIapTHbIE TEIUIOTHI 0Opa3oBaHus U cropaHus. OOpaTumble U HeoOpaTUMBbIE
nporeccel. DopMyITupOBKa U MaTEeMaTHYECKOE BBIPAKEHHE BTOPOrO Hayayla TEPMOIMHAMUKH.
[Tonsitue 06 suTponuu. [loHsTue 0 TepMoIMHAMUYECKUX TOTEHIMANIax. JHeprus [ enbmronpla.
Oueprus ['n66ca. Mcnonp30BaHue STUX 3HEPTHI IS ONIpe/IeIeHus] HallpaBJI€HHOCTH Mpoliecca.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
texHonorun: Teopuss pacTtBopoB. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUYECKUX
IPOLIECCOB.

Buasl camocTosTensHOW MOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaGoTta ¢ nuTepaTypoi.
[TonroroBka k nabopatopHoil pabore "Peakunn MOHHOrO oOMeHa" - OTBETHl HAa KOHTPOJbHBIE
BOINPOCH (HAaNMCaHUE TEOPETUYECKOM YacTH OTYEeTa) METOIMYECKHUX YKa3aHUM; MOATrOTOBKA K
AKCIIEPUMEHTAJIbHON YacTu padoThl. BrinonHeHne KOHTPOJIbHOM paboThI.



Tema 5 OxkucaumenbHo-60CCMAHOBUMENbHbIE U INEKMPOXUMULECKUE NPOYECChl.

Conepxanne Tembl: OKHCIUTETLHO-BOCCTaHOBUTENBbHBIC peakiiuu (OBP). YpaBuuBanue
OBP. Tumet OBP. O6mmue cBoiictBa MeTaymioB. DOpMBbI HAXOXKJIEHUS METAUIOB B MPHUPOJIC.
®duznyeckue cBoiicTBa MeTaiyioB. Kpucraminueckas perierka MetayioB. OCOOEHHOCTH CTPOEHUS
aTOMOB MeTaJlIoB. Pa3nuuue B CTPOEHUM BHEIIHErO HYHEPreTHUECKOIO YPOBHS y METAJUIOB U
HEMETAJUIOB. ATOMBI METaJUIOB TJaBHBIX M MOOOYHBIX noarpynm.llomyyenue meramioB U3 ux
coequHEHUN. XHMMHUYECKUE CBOWCTBA METAJUIOB. OJIEKTPOXUMHYECKMHM psijie HaIpsKEHUN
METAJUIOB. 3HAYEHUE METAUIOB B JKM3HMU YEJIOBEKA. DJIEKTPOAHBbIE MOTEHUHANIbl. MexaHusm
BO3HMKHOBEHHs DJIEKTPOJHOIO IOTeHuuana. Boxmopomubil siekrtpon. Psax  cranpgapTHBIX
3JIEKTPOJHBIX IOTEHUMAIOB MeTayyioB. [anpBaHumueckuii snemeHT. Omnpenenenue JJ1C
raJibBaHu4eckoro siementa Jlanmans-Axkoou. Konmenrpamwonusie memu, pacder IAC mo
dopmyne Hepuera. Kopposus meramioB. Buabl koppo3un. AHOAHBIE U KAaTOAHbBIE MPOIIECCHI,
IIPOTEKAIOIIME IIPU JIEKTPOXUMHUUECKON KOPPO3UU METAJIIOB. Bompockl aKos1oruu, cBA3aHHbIE C
KOppo3uel MeTauioB. Mepsl 60pbObI ¢ KOppO3Uei: aHOJHOE OKPHITHE (OLIMHKOBAHHOE KEJe30),
KaTOJHOE TOKpBhITHE (Jy>KeHoe jkene30). [IporekTopHas 3amurta. Onektposin3. CylHOCTh
3JIEKTPOJIN3a. DJIEKTPOJIM3 PACIIaBOB M PACTBOPOB. DIJIEKTPOJIU3 C HEPACTBOPHUMBIM AHOJOM.
3axonbl Dapanes. [IpakTuueckoe npUMeHEHNE 3IIEKTPOIN3A.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEeXHOJOruM: JIEKIIMOHHBbIE 3aHATUS: AaKTHBHAsl JIEKIMS C HCIOJb30BAaHUEM IIpPE3CHTALUU.
CamoctosrenbHas padbot. JlabopatopHoe 3ansaTue - m1aboparopHas padoTa.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k nabopatopHoil pabore "DnekTponus3" - OTBETHl Ha KOHTPOJIbHBIE BOMPOCHI
(HamyMcaHUE TEOPETUYECKOW YacTH OT4YeTa) METOJUMYECKMX YKa3aHHWM; MOArOTOBKAa K
SKCIIEPUMEHTANILHOM YyacT paboT. BrinoiHeHne KOHTPOIbHOM pabOTHI.

5 Meroauyeckne YyKazaHUsl AJds1 OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

CamocrosTrenbHas paboTa BKIOYaeT paboTy ¢ yueOHOH M HaydHOIl JuTeparypoil mpu
MOJArOTOBKE K JIabopaTOpHBIM paboTam, JeKIMsIM M K 3k3aMmeHy. CamocrosiTenbHas pabota
OPOBOJIUTCS C 1eNbI0: CHCTEMaTH3allud M 3aKpeIUIeHus, YIayOJlIeHus U paclIupeHus
TEOPETUYECKUX 3HAHUM U MPaKTUYECKHMX YMEHHUH, NpuoOpeTaeMblX CTYJEHTaMH B XOJ€
ayJUTOPHBIX 3aHATHH; (OpPMUPOBAHMS YMEHMH HCHOJIb30BATh CIELUANBHYIO JIUTEpaTypy;
pa3BUTHS [O3HABATEJIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH oOOydaromuxcs; (OpMHUPOBAHUSA
CaMOCTOSITENIbHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHHUIO U
camopeald3allii; pa3BUTHUS HCCleqoBaTeNbCcKkuX yMeHud. CamocrosiTenbHas paboTa Ipu
U3yYEHHUH JUCIUILTMHBI OJIpa3/ieNseTcsl Ha TpU BUJA: 1) ayauTOpHas caMoCTosATeNbHas paboTa
(BeIMOSTHEHUE  JTAOOpATOPHBIX paboT); 2) camocTosATeNbHas padoTa TOA  KOHTPOJEM
npernojiaBaTess (IUIaHOBbIE KOHCYNbTAIUM, 3a4eT); 3) BHEAyIMTOPHAsl cCaMOCTOsTeNIbHAs paboTa
IpU BBHINOJHEHUHM CTYACHTOM JIOMAIlHUX 3aJaHUil y4eOHOro M TBOPYECKOIO XapakTepa
(moAroTOBKa K JIEKUUSAM, HHIMBUAyalbHbIE paOOTHI MO OTAEIBHBIM pa3/ielaM COJAep>KaHUs
JTUCIUIIMHBL, TOJTOTOBKA K 3a4ETYy).

JUist TOATOTOBKY K JIAOOPAaTOPHBIM 3aHATUSAM HEOOXOIMMO MCHOJIb30BATH METOUUECKUE
yKa3aHUsl K BBIMTOJIHCHUIO JTA0OpaTOpHBIX paboT. Kaxkmprii pasznen METOAMYECKUX yKa3aHHUM
3aKaHYMBAETCs MEPEeYHEM KOHTPOJBHBIX BOMNPOCOB, Ha KOTOPbIE HEOOXOAMMO OTBETHTH
MUCBMEHHO M OQOPMUTH B OTYET B BHJIE TEOPETUYECKOM TJIaBbl K KOHKPETHOH Jab0opaTopHOI
pabote (I'maBa 1 Teoperuueckas 4acTb).

CTyneHT 3aluiaeT OT4YeT HHANBUIYAIbHO.



JIoITyCKOM K BBITIOJTHEHHSI Ta00paTOPHBIX padOT SBISIETCS IPOXO0KACHUE HHCTPYKTAXKA 110
TEeXHUKEe Oe30macHOCTH (1-e 3aHsATHEe) U 3HAHKE TEOPHH U X0Ja dKcrepuMeHTa. CTyIEeHT TOJKEeH
OBITH TOTOB K KaXKJIOMY 3aHSATHIO - BBIMOJHSICT TCOPETHUECKYIO YacTh W 3alHINAeT €€ Mepel
NPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JIaGoparopHas paboTa BBIMOIHAETCS CTYIEHTOM B ayAUTOpUH. Pe3ynbrarel 1abopaTopHOi
paboTbl oopMISIOTCS B BHIE OTHENbHOM TnaBbl ([maBa 2 DKcrepuMeHTalbHAS 4YacTh).
DKCTepUMEHTAIbHAS YacTh BKIIIOYAET XOJ pPa0dOTHI, pe3yiabTaThl OMbITAa (MIOJTBEPIKIAIOTCS
XUMHYECKHUMH PEAKIUsIMU, PacyeTaMu ), HAOJIFOICHUS ¥ BHIBO/IBI.

JlaboparopHasi paboTa pa30uBaeTCs Ha HECKOIBKO TAIOB:

| - KamepanbHbiii oTan 1 (TuraHupoBaHKe) - a) TOCTAHOBKA II€JICH U 3a71a4 paboThI, TOA00p
JUTEpaTyphl W HAMHCAHWE TEOPETUYECKOW YacTH OTYeTa, C MCIOJIh30BAaHHMEM KOHTPOJIBHBIX
BOIIPOCOB 110 TeMe; ©O) COCTaBJICHHE IUIaHA PaldOThl (MPEIYCMOTPEHHOTO METOJIUKOW); B)
MOJTyYEHUE JIONMYCKa K BBIMOJIHCHUIO Ta00PaTOPHOH pabOTHI.

Il — Kamepanpubiii 3tanm 2 (3KCIIEPUMEHTAIbHBIM) — a) BBINOJHEHHWE pPaboT
(MpeayCMOTPEHHBIX METOJIUKOMN); 0) 00paboTka pe3yabTaTOB AHAIUTHYECKOTO OIPEACTICHUS
(BBIpaXKCHHE PE3yJIbTaTOB Yepe3 KOJ-BO, MACCy, KOHIIGHTPAIIUIO, MAaCCOBYIO JIOJIO BEIIECTBA U
np., COTJIACHO METOJWKE); B) MPOTOKOJIMPOBAHWE HAOIIOJCHUHN, (HOPMYIHPOBKA BBIBOJOB; T)
MOJIrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUIYAIBHO).

KoHTpoJibHBbIE BONIPOCHI JIS1 CAMOCTOSITE/ILHOI OLIEHKN Ka4eCTBa OCBOCHH S Y4eOHOi
AUCHUTLTHHBI

Uro takoe okcuapl? Kak ux kiaccupuuupyroT Mo XUMHUECKUM CBOMCTBaM?

Yro Takoe ruIpoOKCUabI?

Knaccudukanus ruipoKCH/IOB.

Yro Takoe OCHOBHOCTb KUCIIOTbI, KHCJIOTHOCTh OCHOBaHUs?

Maiite onpenenenue comu. Kiraccupukammst coei.

Kakue kucnotsl 00pa3yroT Kucible conu?

Kakue ocHOoBaHMsI 00pa3yrOT OCHOBHBIE COJIU?

XVMMUYECKUH DJIEMEHT, aTOM, MOJIEKYa?

[TpocThie u crioXkHbIE BelecTBa?

0. Xumnueckue hopMyJibl BEIIecTB?

11. 3akoH nocTosiHCTBA cocTaBa?

12. OTHOCHUTEIBHASA ATOMHAs U MOJIEKYJIsIpHAs Macca, MOJIsipHas Macca’?

13. [MocrosinHast ABoraapo?

14. Tlepnoauueckuii 3akoH MeHeneena?

15. 3akon I'eii-JIroccaka?

16. 3axon ABoraapo?

17. Monspusiii 00bem raza?

18. YpaBuenue Knaiinepona?

19. YpaBHenune Menpeneena?

20. HanumuTe nosiHbIe 3J€KTPOHHbIE KOHPUTypallMi aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.

21. Hanummre 5MeKTpOHHBIE KOHQUTYPAIMK aTOMOB XJI0pa M Mapradna u uosos ClI' u Mn?*,

22. HanmmuTe 351eKTpOHHYI0 KOH(PHUTyparuo aToMoB Gocdopa u BaHamus. SBISroTCS 1t
OHM aHajoramu?

23. HanmmuTe 251eKTpOHHYI0 KOH(PHUTYpAIHIO OSpHILTHS U YKaKUTE dJIeMeHThI-aHanorn. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUYEHUEM HOMEpa repuoa’?

24. TlpuBeauTe AIIEKTPOHHYIO KOHQHUTYpanuto Kainus. [TokakuTe, Kak H3MEHSIOTCS CBOICTBa
AJIEMEHTOB MEPHO/1a, B KOTOPOM HaXOAUTCS KaJIUH.

25. Hanmmmire sneKTpoHHbIe KoH(HTYpanuu atomos Fe u F, a takke nonos Fe?*, Fe** u F-.

BOoo~NoGR~WDNE



26.

27.

28.
29.

30.

31.

32.

33.
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41.
42.

43.
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45.
46.
47.
48.

49.

50.

51.
52.
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54.
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57.
58.
59.
60.
61.
62.
63.

YKaxkuTe, y KaKUX U3 HIDKE IPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3U UMEIOT
nossipubid xapakrep: Fz, CO, Ho.

YKakuTe MOCIeI0BATEIILHOCTh BO3PACTAHUS JIEKTPUIECKOTO0 MOMEHTA JUTIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJCHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MeXanusM o0pa3oBaHus cBa3el B none ruapokconus HzO'. Kakyro
BaJICHTHOCTh HMEET KHCIIOPOJI B 3TOM HOHE?

Kakyro npoctpancTBeHHYI0 KOH(pHTrypanuto umeroT Moiekyisl BaCly, PbCl,, PbCls, Bro,
AsHz, HoTe, CF4, GeHa, PCls, SBrs? Kakue U3 3THX MOJICKYIT MOJSPHBI?

OcHoOBHBIE CBOMCTBA MPOSBIISET BBICIIUI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepoja?

Kak u3meHstoTcst CBOMCTBAa THAPOKCUAOB, 00pa30BaHHBIX METaNIaMU TJIaBHOM
noarpynmsl II rpynmel, mpy yBeTUYeHUH 3apsia siipa aToMOB?

W3menures nmu cBoiictBa BemiectB B psy NaOH — Mg(OH), — AI(OH)3?

UYem 00ycoBIeHa AITIOTPOIHS?

B yewm 3akitodaroTcst cBoricTBa aM(pOTEPHBIX THIPOKCUIOB?

Uemy paBHA MOJISIpHAsT KOHIICHTPAIUS YKBUBAJICHTA, MOJIIPHAs KOHIICHTpAIus u TUTp 20
% pactBOpa cynbdara MarHus?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Ham0 B34Th JUIsl MPUTOTOBJICHHSI pacTBOpa KUCI0Thl 00beMoM 300 cMS,
mwiotHOCTHIO 1,3 r/cM®n maccoBoit moneit H2SO4 40 %?

B BognoM pactBope crynenuato aucconuupyet: K2SOs, K2S, H2S, NaxSOs.
Peakiiuu nonHoro oOMeHa UayT 10 KOHIA B Pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYISIPHOE U MIOJTHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHmi0: CO3%> + 2H" — CO; + H0.

Heiitpansayto cpeny umeer Boaubsiit pactBop: NaNOs, FeSO4, NazS.

Kuc1oTHOCTD 1MOYBBI MOKHO yBeaHunTh BBeaeHHe pacTBopa: NH4NO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcs Oydhepuasivu? [IpuBennuTe npuMepsi.

Yro Takoe OydepHas eMKOCTb, U OT KakuX (haKTOpOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHu3M JeicTBUS OyPEepHBIX CUCTEM?

[TpuBectu ypaBHeHus uig pacueta pH OydepHBIX pacTBOpPOB.

KaxoBo 3nauenue 6ydepHbIx cuctem?

Beraucnouts pH dopmuatHoro 0ydepHoro pactBopa, B 171 KOTOPOTO CONEPKUTCS TTO
0,1M HCOOH (K = 1,8%10).

Beruucnuts pH aneratnoit 6ydepnoit cmecu, conepxkaiueit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BbaucnnTh MOJISPHYIO KOHIIEHTPAIIUIO PacTBOpPa MypaBbHHON KUCIOTHI, eciu pH =3, a
Kue = 1,8%10,

I'maponus mpotekaet npu pactBopennu B Boje: CaBrz, Ba(NOs)2, Na2SOs, AICIs?
Bopa. CsoiicTBa BOOEL.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Iporeccel, mpoTekarome Ipu pacCTBOPEHUH, TETUIOBOM A(HEKT pacTBOpEHHU .
Teopust SMEKTPOTUTHUECKON TUCCOIHAIINY.

CTeneHs TUCCOIHAIIAH.

CunpHbIC U CIIa0bIe DIEKTPOIIUTHI.

KoncranTta nuccounanuu. 3akoH pasBeaenus OcTBaibiaa.

3aKOH ANEKTPOHEHUTPATHHOCTH PACTBOPA IIIEKTPOIIUTA.

HNoHHOE npoun3BeIeHHE BOBI.

Bonopoansliit nokaszares.

OHeprusl.

BryTpeHHsIsI SHeprus.
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Temnora.

Pabora.

IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

3aKOH SKBUBAJIEHTHOCTHU TEIUIOTHI U paOOTHI.

OHTaJIBIHSL.

TennoBoii 3 PeKT XUMUIESCKOIN peaKIuu.

3axoH ['ecca.

OHTponus.

Bropoe Hauano TepMOAMHAMUKH.

CBobOonnas sHeprus 'nb60ca kak KpuTepuii HalpPaBJIEHHOCTHU MIpoIecca.

CKOpOCTbh XMMHUYECKOHN peakLMU. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIIMU OT
KOHIEHTPALlUU PEearupyroINX BEIIeCTB.

KoHcTanTa ckopocTu peakunu. MonekyasspHOCTb U HOPSAOK peaKuu.
Karanutrnueckue peakiiuu. ' OMOreHHBIN U r€TepOreHHbIN KaTalu3.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUH OT TeMIiepaTtypsl. TemnepaTypHas
3aBHCUMOCTbH KOHCTAHTBhI CKOPOCTH PEaKIIHH.

DHeprus akTUBAaLlUU XUMHUYECKOHN peakuuu. Teopusi akTHUBUPOBAHHOTO KOMILJIEKCA.
Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®akTopsl, BIUSIOMKE Ha cMenieHne paBHoBecus. [Ipunuun Jle-I1latense.
OKHCTUTENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [IpuBeanTe npuMepsl THMTUYHBIX
OKHCIIUTENIEN U BOCCTAHOBUTEIIEH.

PaccTtaBpTe K03()PUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO/]I 3JIEKTPOHHO-MOHHOTO
6amanca: a) KoCr207 + HzS + H2SO4 — Cr2(SO4)3 + S + K2SO4 + H20; 6) Ag +
HNO3(koni) — AgNO3 + NO2 + H20 YkakuTe OKHCIUTENb U BOCCTAHOBUTE!T.
I'1ie pacroioskeHbl METaJUIbl B IEPUOINYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB
.M. Mengenecena?

KakoBbI 0cOOEHHOCTH CTPOEHHS AaTOMOB METAJLIOB?

B 4ém paznuune B CTpOSHUU BHEIIHETO YHEPTreTHUECKOTO YPOBHS Y METAILJIOB U
HEMETaJI0B?

CKOIBbKO HapYKHBIX AJIEKTPOHOB UMEIOT aTOMbBI METAJUIOB TJIABHBIX U TOOOYHBIX
noarpynn?

B kakux opmax MOTyT HaXOJUTHCS METAJUIbI B IpUpoe?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaauioB?

KakoBbl uznueckue cBoCTBa METAIIOB?

Kak MOXHO MOJIy4uTh METAJLJIBI U3 UX COEAMHEHUIN?

Kak BenyT ce0st aTOMbI METAJNIOB B XMMHUUYECKUX PEAKIUAX U oUYeMy?

Kakwue cBoiicTBa — OKUCIHUTENEH UM BOCCTAHOBUTENEH — MPOSBIIAIOT METAJLJIbI B
XUMUYECKHX peakuusix?

Pacckaxkure 00 31€KTPOXUMUYECKOM Psi/ie HAPSDKEHUH METalIOoB.

[lepeuncnure peaklinu, B KOTOPbIE MOT'YT BCTYIIaTh METAJUIBI.

KakoBo 3HaueHNe MeTaIoB B )KU3HU yesloBeKa?

Brraucnute teMneparypy 3amep3aHusi BOIHOTO pacTBopa pu6o3sl CsH100s ¢ MmaccoBoit
nonent 3%.

Brraucnure maccy pu6o3sl CsHi100s, koTopyto cineayet pacTBopuTh B 180 T BobI, 4TOOBI
MOJIYYUTh pacTBOp ¢ Temneparypoi kumnenus 100,1°C.

Kakoii u3 pactBopoB 001a1aeT OOJIBIIMM OCMOTHYECKUM JaBleHHeM: coaepxanuii 0,2
MoJib AICI3 mm 0,2 mons CeH1206 B 1 M pactBopa? Crenenb nuccormaruu AlCl3
pasHa 0,75.

Berauciute Temmneparypy 3amep3aHusi BOJHOTO pactBopa pu6o3sl CsH100s ¢ maccoBoit
nonen 3%.

Beranciure maccy pu6o3sl CsH100s, koTopyto ciemyet pacTBopuTh B 180 T BOJIBI,
4TOOBI MOJYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.



101. Kakoii u3 pactBopoB 0671a1aeT OOJIBIIMM OCMOTHYECKUM JAaBICHUEM:
coaepxaruii 0,2 mons AICI3 wmm 0,2 moabs CsH1206 B 1 M pactBopa? CreneHb
mucconuaruu AlClz paBna 0,75.

102. CocTraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
SBJISIFOTCS. MarHUEeBast U LIMHKOBAsI IJIACTUHKU, OMYIIEHHBIE B PACTBOPHI KX HOHOB C
aKTHUBHOM KOHIIeHTpanuei 1 monb/n? Kakoi MeTamt sBisieTcsi aHOIOM, KaKoi KaTo1oM?
Hanumure ypaBHEHHE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHON PEAKIIMK, TPOTEKAOIIECH B
3TOM TalbBaHUYECKOM 3JIEMEHTE, U Beiuuciaute ero J3/C.

103. MarsueBy!o IIIaCTUHKY OILyCTHII B PACTBOP €ro coiu. [Ipu 3ToM 351eKTpOoaHbIN
MOTEHITMAI MarHus okas3ajcs paBeH — 2,41B. BerunciauTe KOHIIEHTPAIUIO HOHOB MarHus
(B MOJIB/1I).

104. CranmapTHBIN 3JIEKTPOAHBINA MOTEHITHAT HUKES OOJIbIIE, YeM KoOabTa.
W3meHuTCs 11 3TO COOTHOIICHHE, €CITM U3MEPUTD NMOTEHIIMA HUKEIISL B PACTBOPE €ro
noHOB ¢ KoHIeHTpanuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAJIbTa — B PACTBOPE C
KoHneHTpauuei 0,1 Mous/n?

105. Kaxk mpoucxoaut armochepHas koppo3us crainu? Hanummure 3JeKTpoHHBIC
YpaBHEHUS aHOJHOTO M KaTOIHOTO MPOIIECCOB.
106. Kak mpoucxoaut Koppo3ust IMHKa, HAXO/SIIEr0oCs B KOHTAKTE ¢ KaJIMHEM B

HEUTpaJIbHOM U KUCIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPAaBHEHUE aHOIHOTO U
KaToAHOro nporeccoB. Kakoii coctaB mpoayKTOB KOppo3un?

107. MeZlb HE BBITECHSIET BOJAOPO/ U3 pa30aBieHHbIX KucioT. [louemy? OnHako, eciu K
MEIHOH TUIACTUHKE, OMYIIEHHOHN B KUCIIOTY, MPUKOCHYTHCS IMHKOBOM, TO HA MEH
HaunHaeTcs: OypHoe BhieneHue Bogopoaa. OOBsCHUTE 3TO SIBIICHHE, COCTABHB
ypaBHEHHE aHOJTHOTO U KaTOJHOTO IpoleccoB. Hanmummre ypaBHEHHE MPOTEKAIOIIEH
XAMHYECKOW PEaKIUU.

108. K kakomy THITy TOKPBITHI OTHOCATCS OJIOBO Ha cTanu 1 Ha Meau? Kakue
IPOIECCHl OYAYT MPOTEKATh MPH aTMOCHEPHOI KOPPO3UH TY)KEHHBIX
(OJIOBSTHUPOBAHHBIX ) CTAIM M MEJIH, TIPH HEHUTpalIbHON peakiuu cpeabl u 298 K?
Hanwmure ypaBHEeHHE KaTOTHBIX U aHOAHBIX PEAKIINH.

109. [TpuBeauTe mpUMeEphl KATOIHBIX M AHOJHBIX MOKPBITUH [T KoOanbTa. CocTaBbTe
ypaBHEHHE KAaTOJHbBIX U aHOJHBIX MPOILIECCOB BO BJIAXXHOM BO3JIyX€ U B pacCTBOpE
COJISTHOM KUCIIOTBI IIPH HAPYILIEHUH LEITOCTHOCTH MOKPBITHUS.

110. Hanummnre ypaBHEHUS 2IEKTPOIHBIX PEAKIMM, POTEKAOIINX IIPU KaTOTHON
3alUTe CTAIBHBIX TPYO.
111. Kaxkas macca () rugpokcuia kaiusi o0pa3zoBanach y Karoja mpH dJIEKTPOJIU3E

pactBopa K2SO4, eciin Ha ocHOBe BblAennIoch 11,2 1 kucnopoja, U3MEPEHHOTO MIPH H.
y.?

112. Onpenenute Maccy IMHKA, KOTOPBIHM BBIIEIUTCS HAa KaTOJE MPH JIEKTPOIU3E
cynb(ara MHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ LIMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (r) H2SO4 o6pa3syetcst 0koJ10 HepacTBOPUMOI0 aHOAA ITPU

anekTposinse pactBopa NaxSQO4, eciii Ha aHOE BBIACISETCS KUCIOPo o0bemMoM 1, 12 i
M3MEpEHHBIN NIPU H.y? BerunciauTe Maccy BEIECTBa, BRIAEIAIOMIErocs Ha katone. Kakue
THUIIBI TUCTIEPCHBIX CUCTEM BbI 3HaeTe?

114. CocraBpTe cXeMy raJlbBAHUYECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
ABIIIOTCS MarHueBasi U IMHKOBAs MJIACTUHKH, OMYIIEHHbIE B PAaCTBOPHI X HOHOB C
aKTUBHOHN KOoHLeHTparuen | monb/n? Kakoil MeTann siBisieTcs aHOZOM, KaKkoi KaTooM?
Hanummure ypaBHEeHHE OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakiny, MpoTeKarollel B
3TOM Tr'aJIbBAHUYECKOM 3JIEMEHTE, U Beiunciure ero J/1C.

115. MarsueByto IJIaCTUHKY OIYCTHIIM B PacCTBOP €ro coiu. [Ipu 3Tom 351eKTpoaHbIN
NOTEHLIMAJ MarHus okasaycs paBeH — 2,41B. Beluncinre KOHIIEHTpa0 HOHOB MarHus
(B MOJIB/11).



116. CraHaapTHBIHA 3JIEKTPOHBIN MOTEHIINAN HUKeNs OoJibIIe, yeM KoOanbTa.
W3MeHUTCS 1M 3TO COOTHOILIEHUE, €CIIM U3MEPUTDH MOTEHIIMA HUKEJIS B PaCTBOPE €ro
noHOB ¢ KoHIeHTparmei 0,001 MoIb/1, a MOTeHIMAIBI KOOAIbTa — B PaCTBOPE C
koHueHtpanuei 0,1 Monb/n?

117. Kak mpoucxonut armocepHast Kopposus ctanu? Hanumure 31eKTpoHHbIe
YPaBHEHMsI aHOJJHOT'O M KaTOIHOT'O ITPOLIECCOB.
118. Kak npoucxoaut Koppo3us IMHKA, HaXOJAIIET0Cs B KOHTAKTE C KaJMHEM B

HEUTPaJIbHOM U KHCIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE AHOJHOTO U
KaToAHOro npouecco. Kakoil cocraB npoaykToB KOppo3uu?

119. Menp He BBITECHSET BOAOPOA U3 pa30aBieHHbIX kUcaIoT. [Touemy? OnqHako, eciau
K MEJIHOM IUIaCTUHKE, OIYLICHHOM B KUCIIOTY, IPUKOCHYTHCS LIMHKOBOM, TO HA MEIU
HauuHaeTcs: OypHoe Bblenenue Boaopoaa. OObsiCHUTE 3TO SBJICHHE, COCTABUB
ypaBHEHHE aHOJIHOT'O U KaTOAHOI0 IpoueccoB. Hanummure ypaBHEeHUE IpoTEKaroIIei
XUMHUYECKON PEaKIIMH.

120. K kakomy THIy IOKpBITHI OTHOCATCS OJIOBO Ha cTainu U Ha Meau? Kakue
nporeccsl OyAyT NpoTeKaTh MPU aTMOCHEPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeasl 1 298 K?
Hanummure ypaBHEHUE KaTOJHBIX U AaHOAHBIX PEaKLUH.

121. [TpuBeauTe MPUMEPHI KATOIHBIX M aHOTHBIX MOKPHITUH 17151 KoOanmbTa. CocTaBbTe
YPaBHEHHE KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BJIAYXHOM BO3JlyX€ U B pacTBOpE
COJISTHOM KHMCJIOTBI IIPU HAPYIIEHUU LEIOCTHOCTH MOKPBITHSL.

122. Hanwumre ypaBHEHHUs DIIEKTPOIHBIX PEAKIIUH, MPOTEKAIOIINX ITPH KATOIHOU
3alllUTe CTAJIbHBIX TPYO.
123. Kakas macca (T) rugpokcuia Kaiaust o0pa3oBaiach y KaToia IpU IEKTPOIH3e

pactBopa K2SOs, eciiu Ha ocHOBE BbIAENMIOCH 11,2 11 KMCI0pOia, U3MEPEHHOTO MU H.
y.?

124. Onpenenure Maccy HUHKA, KOTOPBIN BBIIETUTCS HAa KaTO/E MIPU JIEKTPOIU3E
cynb(ara MHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ] [IMHKA Ha TOKY paBeH 50 %.
125. Kakas macca (r) H2SO4 oOpa3yercsi 0k0J10 HEpacTBOPUMOIO aHOA IIPH

anekTponuse pactBopa NaxSOa, eciin Ha aHOJIE BBIAETSAETCS KUCIopoa o0beMoM 1, 12 11
U3MEpeHHBIN pU H.y? BeruncnuTe Maccy BeliecTBa, BBIIEISIONIETOCs Ha KaToe.

Pexomennauum no padore ¢ auTepaTypoi
B yudeOHBIX MOCOOMSAX, yKa3aHHBIX B OCHOBHOH JuTepaType B TOM MM HHOH Mepe

PacKpBITO COJIep’KaHue LIEHTPAIBbHBIX TeM HacTosel padodeil mporpammel. [loMumMo u3zydenus
OCHOBHOM JIUTEpaTypbl IO JUCLMIUIMHE «XHUMHSA», CTYACHTY PEKOMEHIYETCS WU3Y4YUTh

JOTIOTHUTEIIBHYIO JTUTEPATYPy

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOMKHOCTAMM

310POBbSA U HHBAJIUI0B

[Tpu HE0OX0MMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAITUJIOB (I10 3asIBJICHUIO O0YYAIOIIET0Cs ) TPEIOCTABIISETCS yueOHast
uH(popMalns B JOCTYIHBIX (pOpMax ¢ y4ETOM MX UHAUBUAYAJTbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYaJbHbIE  KOHCYJbTAlUM  C  TPUBJICYEHUEM

TI/I(I)J'IOCYp,Z[OHCpeBOIL‘-II/IKa; HHAUBUAYAJBHBIC 3alaHUA, KOHCYJIbTAllUXU U JP.

- JUIs JIU1 ¢ HApYILIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
UHJUBUyaJIbHbIE KOHCYJIbTAallUM C IIPUBJICUYCHHUEM CYpPAONEPEBONUYNKA; HWHAUBUILYAIbHBIE

3a1aHusA, KOHCYJIbTAIlUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YUYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMBl, rpeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Pocun, U.B. OOmas u Heopranuueckas xumus. OOm@as Xumus : y4eOHUK /
. B. Pocun, JI. . Tomuna. — Mocksa : M3natensctBo FOpaiiT, 2026. — 426 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-19149-3. — Tekcr : snekrponHbiidi // OOpazoBaTenbHas
mwiatrpopma HOpaiit [caifir]. — URL: https://urait.ru/bcode/583253 (mara oOpameHus:
19.05.2026).

2. Tynukun, E.W. OOmas u HeopraHuveckas XuUMHs : y4eOHHK Ui BY30B /
E. U. Tynukun. — 2-e u3a., uctp. u norn. — Mocksa : UznarensctBo FOpaiit, 2026. — 419 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-17910-1. — Tekcr : DJIEKTpOHHBIA //
Oo6pasoBarenbhas 1wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/584951 (nara
obpamenus: 19.05.2026).

3. Tynuxwun, E. 1. Xumus metamioB : yueOHuk mis By3oB/ E. WM. Tymukun. — 2-e
u3. — MockBa : UzmarensctBo HOpaiit, 2026. — 93 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekcr : snekrponnsii // OOpazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/589873 (nara oopamenus: 19.05.2026).

7.2  /lononnumenvnasa numepamypa

1. Bopucos, A. H. AnanuTtnueckas XUMus Juisd 1egaroros. PacyeTsl B KOJIMUECTBEHHOM
aHanm3e : y4eOHUK W mpakTukyMm Juis By30B / A. H. Bopucos, U. FO. Tuxomuposa. — 3-e usm.,
ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2025. — 153 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : anekrponHsid // OOpa3zoBarenbHas miardgopma FOpaiit
[caifit]. — URL: https://urait.ru/bcode/560832 (nata obpamenus: 01.09.2025).

2. Ps6os, B. JI. Xumus ved Ty u raza : yaeoHoe nmocodue / B.J[. Psi6os. — 3-e u3n., ucnp.
u non. — MockBa : UHOPA-M, 2026. — 311 c. — (Beicmiee obpazoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : oanekrponnbii. - URL:
https://znanium.ru/catalog/product/2235470 (nara obpamenus: 12.03.2026)

3. Crach, H. ®. CrpaBouHHK 110 00IIIeH U HEOPTraHUYECKON XUMUH : YICOHUK IS BY30B /
H. ®. Cracb. — 4-¢ u3n. — Mocksa : UsnatensctBo HOpaiit, 2025. — 92 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkct : snektpoHHBI // OOpazoBaTenbHAs

mwiarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/561284 (mara oOpameHus:
19.05.2026).

4. Tynukus, E. M. Xumus B ctpoutenbeTBe | yueOHUK i By30B / E. W. Tynukun. — 2-
e u3n., uchp. W joim. — MockBa : M3marensctBo [Opaiit, 2026. — 180 c. — (Bricuiee

oOpaszoBanue). — ISBN 978-5-534-04152-1. — Tekcrt : snexkrtpoHHbld // OOpazoBaTenbHas



mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/584882 (mara oOpameHus:
19.05.2026).

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '"'Humepnem',
eKn0Yan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. O6pasosarenphas mwiarhopma "FOPAUT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wuM. b.H.Empmuna (6a3a [OaHHBIX —pa3IMYHBIX
npodeccnoHanbHbIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/

5. HudopmanmonHo-crnpaBoynas cucrtema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIvInHe (MO1yJI0), BKJIYAasi lepevyeHb MPOrPAMMHOI0 o0ecreYeHnst

OcHOBHOE 000pPYIOBAHUE:

e [IpoekTop

o AkBanuctuiitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

e [lIxad cym-writ CHOJI 58/350(31€eKTpoH. ,cTaIh,BEHT-P)
[IporpammHoOe 00ecIIeYCHHE:

e Microsoft Office 2010 Standart




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA ECTECTBEHHBIX HAYK
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

XUMUA
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2025

dopma 00ydeHus
OYHO-3a04YHAs

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynmmupoBka KOMIETCHIIN
A 1 popmyip 1 Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS

u KOMIICTCHIIUHN

Haszsanne OITOII BO,
COKpalleHHOe

OIIK-1.2k : Ucmionp3yeT ecTeCTBEHHOHAYYHBIC
METO/IbI M MOJIETIH B TEXHUYECKHUX MPUIOKEHHS
X, BBIACIIAET KOHKPETHOE CO/IEpIKAHUE B IPHUKIIA
JHBIX 3a]a4ax

OIIK-1 : Cnoco6eH pemarts 3a1aqu
MpOoQeCCUOHANBHOM JCSITEIBHOCTH
Ha OCHOBE HCITOJIb30BAHUS TCOPETH
YECKHUX U MPAKTUYCCKUX OCHOB €CT
CCTBCHHBIX M TCXHUYCCKUX HAYK, &
TaKXKEe MATEMAaTHUYCCKOTO arapara

08.03.01 «Crpowutennc
TBO»
(B-CT)

KommeTeHust cunraercsi cChOpMUPOBAHHOW HA JAHHOM 3Talle B CIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabTaThl OOYYeHHs [0 JAUCHUIUIMHE OLICHEHBI IOJOXKUTENBFHO (JMana3oH KpPUTEPUCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBUSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs

Komnerennus OIIK-1 «Cniocoben pemiats 3a1auu NpoPecCHOHAITBHON JeSTETbHOCTH
Ha OCHOBE HCIIOJIH30BaHUS TEOPETUYECKUX U MPAKTUUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEMaTHUYECKOTO arnmnaparay

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Kox n popmymuposka uumukar | Ko | Tu Kpurepuu oneHnBaHus pe3yNnbT
opa IOCTHXKEHUS KoMIeTeHnuu | A I aToB 0Oy4YeHU
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.2k : Ucnonw3yeT ectect OOBSICHSACT: COCTaB, CTPOCHHUE H
BEHHOHAYYHbIE METOBI U MOJIE XUMHYECKHE CBOWCTBA KUCIIOT,
JI1 B TEXHUYECKUX MPUI0KEHUSL OCHOBaHHMH, OKCHIOB, ampoTep
X, BBIIENAET KOHKPETHOE COJEP HBIX COEIUHEHHUH, COJIEH; aTOM
(byHIaMEHTaNbHBIX Pa3licOB XU ) )
JKaHWE B IPUKJIATHBIX 3a7jaqax HO-MOJIEKYJISIpPHOE yIEHHE; CTP
30 | Muu B 006bEME, HEOOXOIUMOM [
PA OCHHE aTOMa; IIEPUOINIECKYIO
aH | JIs1 OCBOGHUS XUMHYECKHX OCHO
1 CHUCTEMY 3JIEMEHTOB; TEOPHUIO P
ue | B IIPU peIIeHnH NpodeccrHoHal
aCTBOPOB; OCHOBHBIE 3aKOHOME
BHBIXD 33734
PHOCTH IIPOTEKAHUS XUMHUUECK
HX MPOIIECCOB; KHCIOTHO-OCHOB
HBIE ¥ OKUCIIUTEIBHO-BOCCTAHO
BUTEJIbHBIE CBOMCTBA BEIIECTB
aHaIM3UPYyeT NPOCTHIE BEIIECTB
a ¥ UCCIIeAyeT XUMUYECKHE PO
LECCHI HCIOIb30BAHUEM CTaHA
PTHBIX METOJIUK; OOBSICHSIET XU
y | Aenats IpoCTelIlre OUEHKH U MUYECKUE CBOMCTBA aTOMOB B 3
PIT | we pacueTsl 111 aHAJIN3a XUMHYEC | aBHCHMOCTH OT CTPOCHHS UX 31
2 | KEX SIBIIEHUH B MCTIOIB3yEeMOM a | €KTPOHHBIX 000JI0UEK; IPOBOIN
o ImapaType ¥ TEXHOJIOTHYECKUX | T pacdeThl KOHIIEHTPAIUH pacT
mporieccax BOPOB Pa3IMIHBIX COETUHEHHH,
ompenenseT N3MeHEHHE KOHIICH
Tpauui Mpyu MPOTEKAHUN XUMHU
YECKHX pEeaKIUi; OonpeaenseT T
€pPMOJAMHAMHUYECKHE XapaKTepu




CTHKU XUMHYECKUX peaKkuui u
PaBHOBECHBIE KOHIIEHTPALIUU BE
IIECTB, MPUMEHsIET npuHIHI Jle
-lllaTenpe Kk XUMUYECKUM PaBH
OBECHSIM; HCIIONB3YET BEIMINH
bI KOHCTAHT AMCCOLMAINN IS
XapaKTEPUCTHUKHU CHIIBI JJIEKTPO
JIMTa; COCTABILIET YPAaBHEHNUS O
KHUCJIUTEJIEHO-BOCCTAHOBUTENIBH
BIX peaKIiii METOA0M 3IEKTPOH
HO-MOHHOTO OajiaHca; COCTaBIIs
€T 2JIeKTPOXUMUYECKHUE CUCTEM
bI; COCTaBIIAET YPAaBHEHUS peaK
LU AEeKTpOIM3a PacTBOPOB U
pacIuIaBoOB COJIEHH; BBITIOJIHSET P
aCUeThl NICKTPOIAHBIX MOTCHIINA
JIOB, 3MEKTPOIBIDKYIIEH CHIIBI (
3.1.C.) TAIbBAHUYIECKUX 3JIEMEH
TOB.

Pl

BBITIOJTHSAET OCHOBHBIC XMMUYEC
Kue 1abopaTopHbIE ONepannmy;

OIpCACIICHNUE COCTaBa, nmapamMeT
Ha | BhImoIHEHNS OCHOBHBIX XUMUY

POB U CBOHCTB XMMUYECKHUX CHUC
BBl | ecKHX JJa0OpATOPHBIX OMEpaId
M TeM, 0€30MacHOr0 O0paleHus ¢

K i

XMMHUYECKMMH MaTepHallaMU C
YYETOM UX (PU3HYECKUX CBOMCT
B.

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pazaenaoMm 1 Paboueil mporpaMmbl TUCHUILIUHb

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)

KonTtpomupyemsie miaHUpyeMBbIe pe3
YJIBTaThl O0ydeHHS

HaunmenoBanue o1ieHOYHOTO CpCACTBa U Mp

KOHTPOTHpyeMBIE TEMBI 1 encrasieHue ero B ®OC

HCIUILTHHBL ITpoMeskyTo4Has aT

Texymmii KOHTPOJIb
yit ™ TecTaluys

OuHo-3a049Has Gpopma oOydeHUs

P11 3HaHUe : QyHIAMEHTAIBH
BIX Pa3JIecOB XUMHUH B 00B

eMe, He0OXOAMMOM JIJIS O

CBOCHHUS XUMHUECKUX OCH
OB IIPH peleHnHt Ipodecc
HMOHAJIBHBIX? 3a/1a4

1.1. BBeeHue B AUCIHILT Cobecenopanue Tecr
nnHy. Kitaccel Heopranmde
CKHUX COEIUHEHHUI Tecr Tecr
CobecenoBanue Tect
1.2. ATOMHO-MOJIEKYISIpPH
o€ y4eHue
Tect Tect
1.3. Ctpoenue atoma u e | CobecenoBanme Teer
puomyeckas cucrema Jl.
H. Menneneesa Tect Tecr
1.4. Teopus pactBopos. O
I p P CobecenoBanue Tect
CHOBHBIE 3aKOHOMEPHOCT




1 MPOTCKAaHUSA XUMHUYCCKU

X IPOLIECCOB Tect Tect
1.5. Okuemmrensro-gocer | CoOecenoBanme Tecr
AQHOBHTEIILHBIE U SJIEKTPO
XMMHYECKHE TTPOIIECCHI Tecr Tecr
P12 Ywmenwe : nenath npocteit | 1.4. Teopus pactBopos. O
M€ OIIEHKH M pacueThl I | CHOBHBIE 3aKOHOMepHOCT | Jlaboparopras pabo Teer
JIs aHAIIM3a XUMHYECKUX 5 | ¥ IPOTEKaHUSI XUMHUYECKH | Ta
BJIEHUH B HCIIOJIB3yEMON | X mpoueccoB
ammapatype ¥ TeXHOJIOTH | 1.5. OKHCIUTETHLHO-BOCCT
JlabopaTopHnas pabo
YCCKHUX Iponeccax aHOBUTCIIBHBIC U DJICKTPO Ta Tect
XMMHUYECKHE TTPOIECCHI
PI3 Hasrik : BeimosiHeHus ocH | 1.1. BBenenwue B aucmumn
JlabopaTopHnas pabo
OBHBIX XMMHUUYECKHX 71abo | mHy. Knaccel Heoprannde a Tect
PaToOpHBIX ONepanuii CKHX COEJIMHEHUH
1.4. Teopus pactBopoB. O
CHOBHBIC 3aKOHOMepHOCT | JlaboparopHas pabo Teer
" MPOTCKaHUA XUMHUYCCKU Ta

X TIPOIIECCOB

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copMupoBaHHOCTH KOMIETCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIMi MPH MOMOIIN KOJMYECTBECHHOHN OIICHKH,
BBIPDAKEHHOU B Oaymax. MakcumanbHas cymMma OajuioB IO JucHMIUIMHE (Momynio) paBHa 100

Oamnam.
Bt vaeBHoM TesTen O1eHOYHOE CPeACTBO*
Ay A CobecenoB | Otuer no nabopaTopH Tect k Temam
BHOCTH . 3anaun Hroro
aHHe 0if pabore 1-5
Jlexnun - - - 20 20
JlabopartopHbie pabo 25 31 ) ) 53
ThI
CamocrosTenbras pa | ) 24 ) 24
6ota
Htoro 25 31 24 20 100
*OuHas popma 00yueHUs
OrneHovHoe cpeacTBo™*
Bun yueOroi nesten CobGecennoB | Otuer 1o 1abopaTtopH Konp Tect x Temam
BHOCTH . oJIbHAs Hroro
aHue oif pabore 1-5
pabota
Jlexuun - - - 20 20
JlaGoparopHsie pabo ) )
T 25 8 33
CamocrosTensras pa | ) 47 ) 47
6oTa
Hrtoro 25 8 47 20 100

**3aunas Gpopma oOydeHUs

. OIEHOYHOE CpencTBO* **
Bun yuebHo# nesiten
CobGecenoB | Oruer no naboparopr | TecT k Temam
BHOCTH . Hroro
aHHe oit pabote 1-5
Jlekiun - - 20 20
JTIIj60paT0pHI)Ie pabo 25 8 ) 33




CamocTosTenbHas pa 47 ) 47
6ota
Uror 72 20 100

***OvHo-3auHas popma oOydeHUS

Cymma OamnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAAM YYEOHOU MEATEIHHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
s OmeHka 110 IpoMesK
YTOYHOH aTTecTanu XapaxkTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHI
M0 TUCIHILIA "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIMILUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpaTypy ¥ 3HAKOM C JOMONHHUTEIBHON JIUTEPATypoil, pekoMe
«OTJINYHOY H/IOBaHHOU MPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTHYECKHE 3aaHusl, [IPe
YCMOTpEHHBIE TPOTrPaMMOii, CBOOOIHO OMEPHPYET MPHOOPETEHHBIMH 3HAHUSAMHU, YME
HUSIMH, IPUMEHSIET HX B CUTYALSIX OBBIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEpaIUsiX, IepeHOCce 3HAHUI U YMEHUI Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTHHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHO» / 1€ KOHTPOJIBHBIX MEPOTIPUATH JOMYCKAIOTCS 3HAYUTENbHbIE OIIHOKH, TPOSIBISIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAEIBHBIX 3HAHUI, YMEHHH, HABBIKOB 110 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIMSIM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIBHbIC 3aTPYIHCHUS IPH OIIEPUPOBaHH
Y 3HAHWSIMH M YMEHHSIMH IIPH UX ITEPEHOCEe Ha HOBBIE CHTYAIIHH.
(HE 3auTEHO» / V crynenra He ¢(OpPMUPOBAHEI AUCHUILIMHAPHBIE KOMIIETEHIINH, TIPOSIBIISIETCS] HEJOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa P » 1P
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHOY»
«HE 3a4TCHOY /
JucuuruinHapHbIe KOMITETEHIIMU He cOopMUpOoBaHbl. [IposBIIseTcs MOIHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THUYECKH MTOJTHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii MepevyeHb BONMPOCOB MO TeMaM

ook wdE

Uro Takoe okcuapl? Kak ux KiaaccuPUIMPYIOT 10 XUMUYECKUM CBOMCTBaM?

Yo Takoe OCHOBHOCTh KUCIIOTbI, KUCIOTHOCTh OCHOBaHMsI?

Uro Takoe OCHOBHBIE COH?

B uem 3akitouarorcst cBoHCTBa aM()OTEPHBIX THIPOKCUIOB?

Kaxkue Bupl coneit paznmudaroT?

Yro Ttakoe peakuus HeiTpanuzanun? Kakue npoayKThl peakiiuy o0pa3yrorcs npu

peaKIu HenTpaau3aum?

~

CdopmynupyiiTe 3aK0H MOCTOSHCTBA cocTaBa?

8. HanwmmuTe mosHBIE SJEKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPSIIKOBBIN
HoMmep B Tabauue .M. MenneneeBa 8) u aroma xJyiopa (OpsAKOBBIM HOMEp B Taliu1e

.. Menneneesa 17).

9. Vkaxwure, y KaKuxX U3 HIKE IPUBEICHHBIX MOJIEKYJT XUMUYECKHE CBSI3U UMEIOT
nossipHbIN Xapakrtep: Fz, CO, Ha

10. {aiiTe onpeneneHne BaJIGHTHOCTH.

11. Kakas s5ekTpoHHast KOH(UTYpaIHsi aTOMOB SIBJISIETCS YCTONUMBON?

12. Monsipuas macca BeuiectBa? Jlaiite onpeneneHue u npuBeaute GopMyny pacyera.

13. MosipHas Macca SKBHBaJIeHTa BemiecTBa? Jlaiite onpesesieHue U MpuBeAnTe (HOpMYITy
pacuera.

14. ChopmynupyiiTe 3aKOH 3KBUBAJIEHTOB.




15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
217.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

44,

45.

Peakmin noHHOTO 0OMEHA UAYT 10 KOHIIA B pe3ylbTaTe 00pa3oBaHus?

JatiTe onpeneneHne CHIIBHBIM U C1a0BIM AJIEKTPOJIUTAM.

Cdhopmynupyiite npunimn Jle-lllatense.

B 4ém paznuune B CTpOSHUU BHEIIHETO YHEPreTUUECKOTO YPOBHSI Y METAJIIIOB U
HEMETAJIOB?

Kak ycTpoeHa kpucramindyeckas perierka MeTauioB?

W3 npuBe1€HHOTO MepeyHs BBIMUIINTE HA3BAHUS METAJIJIOB, 3aMUIIUTE CUMBOJIBI ATUX
3JIEMEHTOB: OJIOBO, Ka MU, MBIIIbSIK, HOJ, OJIOBO, TEJLTYp, OapHil, KpUIITOH, MOJINOAEH,
CEJICH, PTYTh, OepuiuIHii, 60p.

Urto Takoe koppo3usi? Kakue BUbI KOPPO3UHU Pa3InydarOT?

[Tepeuncnure ciocoObI 3aUTH OT KOPPO3UH.

Kakmue peakiiny Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaliTH CTeTNIeHh OKUCIICHHSI aTOMa XUMUYECKOT0 JIEMEHTa 10 (hopMyIie ero
coequHenus?Kakoii camblil 2JIeKTpOOTpUIIATENbHBIN A1eMeHT [leproandyeckoi CUCTEMBI
J.N. Menneneesa.

Yro Takoe anexTponauns? Kakue BUAbI 2IEKTPOIN3a pa3andaroT?

CpaBHHTE MPOIECCHI TUAPOIN3A U IIEKTPOIIU3A.

B Tpu npoOupku, coaepxaiiyie TOPOIIKA MarHus, xelesa u cepedpa, 100aBuiu
OJIMHAKOBBII 00BEM COJITHOM KUCIIOTHL. B Kakoi mpoOupke He OyIeT HaOmroaaThes
BbIIeTieHHe ra3a? B kakoii mpoOupke peakius CTaHeT MpoTekath 6osee OypHo? OTBeT
obocHyiiTe.

UYro Takoe xumuueckas KuHeTuka? UTo Ha3pIBa€TCsA CKOPOCTHIO XMMHUECKOM peakuuu?
Cdopmynupyiite npasuino Bant-I'odda.

Kakoe cocrosiHue 00patuMoil peakiinu Ha3bIBaeTCsl XUMUYECKUM paBHOBecueM? Kak ero
CMECTUTB?

Kak yreuku Hedtu npu e€ 100bIYe ¥ TPAHCTIOPTHUPOBKE BIHSIOT HA COCTOSHUE
OKpY>Karolen cpeani?

Kaxkos cocraB HedTu?

Kakue gusndeckue cBOHCTBa KOMIIOHEHTOB HETH JIS)KAT B OCHOBE TIEpEeroHKH HeTH?
YT0 Takoe OKTaHOBOE YHCIIO?

Kax moBbIaroT OKTaHOBOE YUCIO0?

VYpaBHeHre KOHCTaHTHI paBHOBecus rereporeHHoi peakiun CuCO3(1)«>CuO(T)+CO2(T)
UMEET BH/]T .

[Tpu HapylIeHHH HUKEIEBOTO MOKPHITHS Ha KEIIe3HOM U3/IEIUU B KHCIION cpesie Ha
aHojie Oy/IeT MPOTEeKaTh Peakilysl, ypaBHEHHE KOTOPOU UMEET BH/]T .
[Tpu paboTe ranbBaHMYECKOTO AJIEMEHTA, COCTOSIIETO M3 KaJMUEBOTO U HUKETIEBOTO
AIIEKTPOI0B, NOrpykeHHbIX B 0,02M pacTBOpHI UX Ccylb(}aToB, HA KaTOAE MPOTEKAET
peaxiusi, ypaBHEHHE KOTOPOil HIMeeT BUT .
[Ipu HapyIIEeHUU OJIOBIHHOTO MOKPHITHS HA JKEJIE3HOM M3JICJIMK B KUCJION cpejie Ha
aHoJie OyIeT MPOTeKaTh Peakius, ypaBHEHHE KOTOPO UMeeT BU

VYKaXuTe 4nciao MPOTOHOB U YUCIIO AJIEKTPOHOB B AJIpe aToMa 1o HomepoM 20.

ITo kakOMy ypaBHEHHIO PACCUUTHIBACTCS BEIIMUMHA 3JIEKTPOJHOTO MOTEHIHAIIA JIJISI
METaJUIMYECKOT0 3eKTpoaa?

Kakoe nmokpsiTHe MeTasuia Ha3bIBa€TCS aHOJHBIM?

Kaxoe nokpbsITHe MeTasuia Ha3bIBaeTCsl KATOAHBIM?

Bri6epute, kakue MeTaibl 00pa3yroT KaTOHOE MOKPBITHE IO OTHOIICHUIO K KeJIe3y
(Mn, Sn, Zn, Ni, Cu)?

Bri6epute, kakue MeTamisl 00pa3yroT aHOHOE TIOKPHITHE IO OTHOIICHHIO K JKEeIe3y
(Mn, Sn, Zn, Ni, Cu)?

Kpamkue Memoouyeckue yKasaHus



KoHTponbHBIE BOMPOCH MO3BOJSAIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETCHLUH Y
CTYACHTa TI0 MAWCHUIUIMHE (MCHOJB3YIOTCS TPU TOJYYCHHH JONMYCKa K BBITIOJTHEHUIO
nabopaTopHOil paboThI, 3alIMTE OTYETA U IPU MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepuania,
JUIS CAMOCTOSITETILHON OICHKH KadecTBa OCBOCHUS YYCOHOW TUCIMIUIMHBI, TPU MOJATOTOBKE K
3a4ery).

[Ipy momcke OTBETOB Ha BOIPOCH PEKOMEHJIOBAaHA OCHOBHAs W JIONOJHHTEIbHAS
JauTeparypa.

LIxana oyenku

Bbamisr
OreHKa . Ornucanne

CTyzAeHT 1eMOHCTPUPYET cHOPMUPOBAHHOCTH KOMIIETEHIIMH HA HTOTOBOM yPOBHE, 0OHAPYKHUBAET B
CEeCTOpOHHEe, CHCTeMaTHIecKoe 1 IITyOoKoe 3HaHHe yIeOHOTO MaTepHana, yCBOMI OCHOBHYIO JIUTEP
5 5 aTypy ¥ 3HAKOM C JOTIOJIHUTENBHO JINTepaTypoii, peKOMEHIOBaHHOM IPOrpaMMOii, ymeeT cBOOOIH

0 BBITIOJTHATH TEOPETHIECKHE U IPAKTHYECKHUE 3aJaHNUs, TIPEIyCMOTPEHHBIE TPOTrpaMMOi, CBOOOTHO

OIepUpyeT NPHOOPETEHHBIMH 3HAHMSMIL.

CTyzneHT AeMOHCTpHUpPYET cHOPMUPOBAHHOCTH KOMIIETEHIIMH Ha CPETHEM YPOBHE: OCHOBHBIE 3HAHUS
4 4 OCBOEHBI, HO JIOIMYCKAIOTCsl HE3HAUNTEbHbIE OIMUOKY, HETOYHOCTH, 3aTPYAHEHUSI IPU aHATUTHIECK

UX ONEpaIysX, epPeHoCe 3HAHUH U Ha HOBBIE, HECTAHJAPTHBIE CUTYalUH.

CryzneHT 1eMOHCTpHPYET c(HhOPMUPOBAHHOCTH KOMIIETEHIINM Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOJIbH
BIX MEPONPHSATHH JIOMYCKAIOTCS 3HAYNTENIBHBIEC OIMINOKH, IPOSIBISIETCSI OTCYTCTBHE OT/EIBHBIX 3HAaH

3 3 o
HH 110 HEKOTOPBIM KOMIIETCHIUAM, CTYJICHT HCIIBITHIBACT 3HAUUTEIbHbIC 3aTPYAHEHHS [IPU OLIEPUPO
BaHMH 3HAHUSIMU [IPU UX TIEPEHOCE Ha HOBHIE CUTYAIIHH.

2 2 CryzneHT 1eMOHCTpHUPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIUH Ha YPOBHE HIDKE 0a30BOTO, MPOSIBISIETC

s1 HEIOCTaTOYHOCTD 3HAHUH.
1 0 [IposiBiIsieTCsl MOJIHOE WIIM MPAKTUYECKH TTOJIHOE OTCYTCTBHE 3HAHUIL.

*Kputepnn OLIEHKH YCTHBIX OTBETOB 10 OTAEIHHOIN TeMe TUCIHUILIHNHEI (BCETO 5 TEM)

5.2 IlpumepbI TeCTOBBIX 32 aHUI

Tect Ne 1 (c 01THUM M MHOKECTBEHHBIM BAPDHAHTAMM OTBETOB)

1. Xumuueckas popmyna cynbpuTa Kalblus

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaS03

2. NaCl, K2SO4, H3PO4. CKoJIbKO BEIIECTB M3 MPUBEICHHON TPYIIIBI OTHOCATCS K COSM?
10

2)1

3)2

4)3

3. OT™MeTbTe Ipymily, B KOTOPOW MPUCYTCTBYIOT TOJIbKO KHCIOTHBIE OKCH/IbI
1)FeO u Na,O

2)Al203 u ZnO

3)Ca0 u SO2

4)SiO2 1 N2O3

4. HepacTBOPUMBIM TUJIPOKCUIOM H IIEJIOUYBIO SIBISIOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. lIpoaykrom B3aumoaeiictusa CI20 + H2O sinsiercst

1)xnopHOBaTUCTas KUCIOTA

2)XJ0pHas KUCIOTa

3)constHast KHCIIOTa

4)xnopucTas KHCIoTa

6. Onpenenute MoneKysipHyto Maccy coeauHeHne CaCOa:
1)25



2)50

3)100

4)150

7. BeiOepuTe XapakTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOrO BEIIECTBA:

1)cocToUT 13 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOI'0 BU/A

3)coaep KUT TOJIBKO JiBa aToMa

4)coepKUT TOJIBKO OJUH aTOM

8. O003HaUbTE TEMEHT, KOTOPHI BXOJIUT B COCTAB TJIABHOM IMOATPYIIIIbL:

1 )xanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Ompenenurte 4YUCIO 3JIEKTPOHOB, KOTOPOE MOXET cojepxkarbcsd Ha f — moaypoBHe
DIIEKTPOHHON 00O0JIOYKH:

1)7

2)8

3)10

4)14

10. Ykaxkure 4Mciio NTpOTOHOB B siApe aToMa 1oa HoMepom 20:

1)10

2)20

3)30

4)40

11. KoBasieHTHAas CBs3b MeXAYy aToMaMu A-B ocylecTBisieTcs 3a CUer:

1)mepexosa annekTpoHa otr A k B

2)cui 3IEKTPOCTATUUECKOTO IPUTSKEHUS. MEXTy aTOMaMU

3)nepekpbIBaHUs aTOMHBIX opOuTaelr atToMmoB A u B

4)nepexona napsl 3JIEKTPOHOB OT A Kk B

12. MoHHas CBA3b OCYILECTBIISETCS B pe3yJbTaTe:

1)obpa3zoBanus o01IeH FNEKTPOHHON Hapbl

2)nepexojia >IEeKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTAIIb IPYroro aToMa

3)cuit 3IEKTPOCTAaTUUECKOTO MPUTSKEHHS MEKIY HOHAMU

4)cmerieHus 3JEKTPOHHON Naphl OT OJTHOTO aTOMa K IPYroMy

13. HanOounpliee yncio HOHOB 00pa3yeTcs MpH TUCCOLMALUU JIEKTPOJIUTa

1)K2SO4

2)LiOH

3)H3PO4

4)Al>(S04)3

5)NasPO4

14. 3meHeHue AaBICHUS HE CMENIAeT PABHOBECHS B CUCTEME:!

1)Ho + Se =H2Se

2)Hz+ Cl2 =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. OkucauTens — 3T0 aTOM, MOJIEKYJIa HJIM HOH, KOTOPBIH

1)BoccTanaBnuBaercs

2)IpUHUMAET JIEKTPOHBI

3)okucisercs

4)0TIaET CBOM AJIEKTPOHBI

16. IIpu 351eKTpOIN3€ BOJHOTO pacTBOpA HUTpATa KAl Ha aHOJIE BBIACIISIETCS:

)02



2)NO>

3)N2

4)H>

17. Ilpu snekTpoiin3e pacTBOpa HOAMAa HATpUs Y KaToJja OKpacka JaKkMyca B pacTBOpe:

1)xpacHas

2)cuHsis

3)dbuonerosas

4)xénras

18. Bomopoa o6pa3yeTcst mpu 3JE€KTPoJIn3e BOJAHOTO pacTBOpa:

1)CaCl;

2)CuSOq4

3)Hg(NO3)

4)AgNO3

19. 3aBUCHMOCTb CKOPOCTHU PEAKIUH OT TeMIIepaTypbl ONPEAEIAETCS. .

DIIpaBunom Bant-I'opda

) Ipunnunom ITaynm

3)3axonamu Payns

$HIIpasmiiom Kiaiinepona-Meneneena

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOrO THIIA)

1. YcTraHOBHUTE COOTBETCTBHE MEKIY pEareHTaMu U KPaTKHUMH HOHHBIMH YpaBHEHHUSIMHU
peaKkuuii

A. BaCl> u Na;COs

b. Ba(NOz3)2 u H2SO4

B. CuClz u NazS

1. Ba®* + SO4* = BaSO,

2. Cu**+S* =CuS

3. Ba?* + COs?> = BaCOs

4. Ba®*+ S* = BaS

2. Bocnonwsyiitecy Tabnuneit [[.J1. MenzaeneeBa M yCTaHOBHUTE IOCIEAOBATEIbLHOCTh
BO3paCTaHMs 3apsijia spa SJIE€MEHTOB:

1)kanuit

2)HaTpuii

3)pyounanii

4)aKTUHUN

3. YcTaHOBUTE COOTBETCTBHE MEXAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

I'. AmmoMuHIHT

4. YcTaHOBHUTE COOTBETCTBHE:

Cxema U3MEHEHHS CTEIIEHEN OKUCICHHS
1.Cr° > Cr?

2.Cr¥* > Cr?

3.Cr% > Crd

4.CI'"" > CI'!

[Ipouecce

A. Okucienue

b. BoccranoBnenue



5. YcTaHOBHUTE COOTBETCTBUE MEXKIY CXEMOW XMMHUYECKON PEaKIMU M BBIPAKCHHEM
3aKOHa JACHCTBYIOMIMX MACC JUIsl IPSIMOM peakinu

Cxema pCaKIuu: Bpra)KeHI/Ie 3aKOHa ,Z[eP'ICTByIOIHPIX Macc:
A. CaO(1)+CO2(r)=CaCO3(T) 1. V=K[NOJ? [Cl]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S04+H20 4. V=K[NaOH] [H2S04]
5. V=K[NHjs]
6. V=K[H2]® [N2]
7. V=K[CO,]

8. V=K][CaO] [CO]

6. YcTaHOBHTE COOTBETCTBHE MEXKIy CXEMaMH IpPEBPAICHHUS BEHIECTB U U3MEHEHHEM
CTETEeHH OKUCJICHUS a30Ta.

Cxema peakuuu

A. PH3z + NO — H3POs+ N2

b. P+ NO2 — P05+ NO

H3meHeHue cTeneHn OKUCICHUS a30Ta

1.-2—>+5

2.3 > +5
.0 —+5
A2 -0
4 — 42
.-2—>0

7. YCTaHOBHTE COOTBETCTBHUE MEXAY CXEMOM XMMMYECKOW pEaKIUU M BEILIECTBOM-
BOCCTaHOBHUTEJIEM B HEHl.

Cxema peakuuu:

A. H2S + O2 — SOz + H0

Bb. SOz + KI — I + K2SO3

B. MnO2 + HCI — MnCl; + Cl; + H,0

1. MnO;

2.S03

3. H2S

4. Kl

5. HCI

8. YKaKuTe COOTBETCTBUE MEXKAY PEarupyroiiMy BeIECTBAMHU U COKPAIIEHHBIM HOHHBIM
yYpaBHEHHEM peaKIuu (dIEKTPOJIUTHI MPEICTABICHBI pa30aBICHHBIMA BOJHBIMUA PAacTBOPAMH).
OTBeT 3anumnnTe B BUJE cOYeTaHus OyKB U UpP.

A. Cu(OH)2 + HNO3 —

b. CuCL: + K2S —

B. H2S + Cu(OH)2 —

I'. CuSO4 + LiOH —

1. Cu?* + S* — CuS

2. 2H* + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH)2 + H2S —CuS + 2H.0

4. Cu** + 20H~ — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOW pPEaKIMH U CMEIIEHHEM PaBHOBECHUS MPH
YBEJIMUEHUHN 00bEMA peakMOHHON cMecu. OTBET 3alUIIKTE B BUAE cOUeTaHusl OYKB U 1udp.

A. Brz2 (k) + H2 () <> 2HBr (1)

b. Hz (r) + Se (TB)«> H2Se (T)

B. NH3 (r) + HCI (r)«<> NH4Cl (1B)

1. [IpakTH4ecKku HE CMEIIaeTCs

o N kW



2. Cmemiaercs BIpaBo

3. Cmemaercst BIEBO

10. Jlanbl cxembl MpEBpalllEHUM, MPOTEKAIOIME B BOJHBIX pACTBOpaX. 3aKOHUUTE
yYpaBHEHHE PEAKIMM M YCTAHOBUTE COOTBETCTBUE MEXKIYy CXEMOW pEakIuu U CyMMOH
K03(PPHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUH.

A. AgNO3 + NaCl —

b. Be(OH)2 + CsOH —

B. BaCOs3 + H,SO4 —

I'. NaOH + HCI —

orwbpPE
oA WN

6.

Kpamxue memoouueckue yxkazanus

TecTupoBaHuE MPOBOJUTCS NPU 3aBEPUICHUM M3YYEHHUS] MPOUIAECHHOIO MaTepuasa Iio
OTJIeNbHBIM pazzenam TeM. CyMMapHasi OlieHKa 0 MPOMIEHHBIM TECTaM MEePEBOIUTCS B OAILIbI C
COXpAaHEHUEM TMPOMOPIUNA, COTIACHO KPUTEPHSIM OILICHKHM (MaKCUMaJIbHBIA Oami Mo CymMme
tectoB— 20). Bpems TectupoBanusi, 00biyHO He MeHee 40 MUHYT. Pe3ynbraThl TeCTUpOBaHUS
MPOBEPSAET MPENOIABATENb.

Llkana oyenxu

OrneHka Bamsr Omnucanne

5 19-20 Brimoaneno 6oiee 90 % 3amanmii

4 14-18 Brmonneno ot 70 no 89 % 3aganuii
3 10-13 Brimonaeno ot 50 mo 69 % 3ananuii
2 6-9 Beimoaneno ot 30 1o 49% 3amanmii
1 0-5 Brimoaneno menee 30%

5.3 Ilpumep 3anaHuil Ha J1a00OPaTOPHYIO padoTy

[Tpumeps! 3aanuii 11 1a00paTOpHBIX padboT (11 Bcex GopM 00ydeHus):

3aganue 1

IIpencraBbre pazBepHyThlii oTBeT. K 2 ™Mi1 pactBopa cynbdara menu (II) B mpobupke
n00aBbTE TaKOM ke 00BEM pacTBopa eakoro Hatpa. Uto Habmonaere? CocTaBbTe MOJIEKYIISIPHOE
Y MIOHHOE YpaBHEHUs peaklnu. PaccMoTpuTe €€ ¢ mo3uiuil OKUCIEHUSI-BOCCTaHOBIIEHUA. MOXKHO
JIM OTHECTH peakluu oOMeHa U 3aMEeLEHHUS K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBbTe pa3BepHyTHIN OTBET. B mpobupky Hanelte 4-5 mMi1 pacTBopa cyiabdara Mmeau
(IT) u onmyctute B He€ Kycouek kene3a. OctaBbTe NpoOUpPKY B mTaTHBe Ha 1-2 MuH. CocTaBbTe
YpaBHEHHUS PEaKUU U PaCCMOTPUTE €€ C MO3UILINN OKUCIIEHUA-BOCCTAHOBIICHUSI.

3ananne 3

IIpencraBpre pa3BepHyTHIM OTBET. OINYCTHTE CTEKISHHYIO MalOYKy Ha 4YETBEPTh B
COJIIHYIO KHCJOTYy. BTOpylo mamouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI HajloyeKk OJM3Ko Apyr K Jpyry. Uro HaOmromaere? MOXXKHO M TOBOPUTH 00 MOHHOM
B3aMMO/ICHCTBUH BEIIECTB B JAHHOM SKCIIEPUMEHTE?

3aganme 4

[IpencraBbTe pa3BepHyTHId OTBET. B mpoOupky ¢ 2 mi pacTBopa TMIPOKCHIA HATpus
Haneiite 3-4 kamiau cnupToBoro pactBopa (enondranenHa. Yro nadmronaere? 3areM 100aBbTe
HECKOJIBKO KarleJb COJISTHOM KUCIIOTHI 10 00eClIBEUnBaHUs PacTBOpA.

3amanme 5

[IpencraBbTe pa3BepHyTHI OTBET. B mpoOupky Haieite 2-3 mul pacTBopa XJIOpHAa WIH
cynbdara uHKa u 106asbTe 7-10 Kanens pacTBopa menouu. B3donTaiite coaepxiumoe IpoOupKH.



Yro nabmonaere? Jlo6aBbTe B MpOOUpPKY Takoi ke 00BEM pacTBOpa CEpHOM KUCIOTHL. UTO
HaOronaere?

3ananue 6

3aXKMHUTE B METAITMYCCKHE MBI HeOoboi kycouek mena (CaCOz) u mpokainuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIAMEHEeM CHHpPTOBKU. Ha kakue BemiecTBa pasiaraercs KapOoHAT
KaJIbIUs IPU HArpeBaHUU? 3aluIINTe YPaBHEHUE PEAKIIUHU.

3ananne 7

B otmensHBIX mpoOupkax mccienyite oTtHomeHue okcuaa kambius (CaO) x comsHOM
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanumunrte ypaBHEHHE peakLUU.
AHanornusbele onbIThl mpoBeauTe ¢ okcuaoM Meau (CuQO). ChenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectrure B IpOOMPKY HEOOINBIIOE KOJIWYSCTBO KPHUCTAJUIMYECKOTO alleTara HaTpus U
npuiieiTe pacTBop cwiibHOU cojisiHoi kucinotel (HCL). ITo xapaktepHoMy 3amaxy OmpeneanuTe
oOpa3zoBaHne yKCycHOUM KucioThl. CocTaBbTe ypaBHEHHE peakunu. Kakum MeTooM MojydeHa
YKCyCHasl KHCIIOTA.

3ananue 9

[IpurotoBbre 2M (AByMoOsiHbIN) pacTBop NaCL.

3aganue 10

[IpuroroBste 15% xs10pHaa HaTpusi.

Kpamkue memoouueckue ykasanus

Pe3ynbrathl, monyd4eHHbIE B XOJ€ IKCIHEPUMEHTA JOJDKHBI OBITh OQOPMIICHBI B BHJE
otuera. CTyI€HTOM JOJKHBI OBITH TTOJATOTOBJIEHBI OTBETHI HA KOHTPOJIBHBIE BOMPOCHI IO TEMaM
paboT mpaKkTHKyMa, pelieHbl 3aaanus JlabopaTtopHoro npaktukyma (cM. pabodyro mporpammy,
pazmensl: 5.2 ConmepxaHue pa3liesioB W TeM AUCHUIUIMHBL, 6. MeToaumdeckue ykazaHUs IO
OpraHM3aliyl MW3Yy4eHUs AUCUUIUIMHBI (Monyns)). Ilpu moucke OTBETOB Ha BOIPOCHI
PEKOMEHI0BaHa OCHOBHAS M JOMOJHUTEIbHAS JInTepaTypa (CIHCOK JTUTEPaTyphl IPEACTABIICH B
paboueli mporpamMme JUCITUTLUIHHBI).

IlIxana oyenku

bannbr
OrneHka - Onwucanne

CryzieHT 1eMOHCTpHpPYET c(hOPMUPOBAHHOCTH KOMITETEHIINH, OOHAPYKHBAET BCECTOPOHHEE, CHCTEM
aTHYecKoe U IiIy0OoKoe MOHMMaHue y4eOHOTro MaTepuara, MOJHOCTBIO0 ChOPMUPOBAHEI YMEHUS U HaB
BIKH TIPH BBITIOJIHEHUH 1a00paTopHO#t paboThl, 0OPMICHUH PE3YIIbTATOB M 3aIIUTE OTYETA IO J1a00
paropHoii pabore. Bce 3agaHus 0CBOCHBL.

CryzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha CPETHEM YPOBHE: OCHOBHBIE 3HAHUS
OCBOEHBI, YMEHHS ¥ HABBIKU ITPH BBINOJIHEHHUH J1a00paTopHOi paboTh, 0hOPMIICHHH PE3yIbTaTOB U
3alUTe OTYeTa 110 1abopaTopHOii paboTe copMupoBaHbl. Bce 3aaHNA OCBOCHBI, HO AOIYCKAIOTCS
HE3HAYUTENbHbIEC OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUSI NP AHATUTHYECKHX ONlepanusiX.

CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIINH Ha 6230BOM YpOBHE: B X0/I¢ KOHTPOJIbH
BIX MEPOTIPHUATHIA JOMYCKAIOTCS 3HAUUTENbHBIE OMINOKH, CTYJJCHT UCITIBITHIBACT 3HAUUTEIBHBIC 3aTPY
JHEHHS TIPY TIepeHoCe 3HAHWI Ha HOBBIE IPAKTUYECKNE CUTYaIlMH. Y MEHUS U HAaBBIKH IIPH BBITIOJTHE
HUH JTa00PaTOPHOH paboTHI, 0pOpMIICHHHN pe3yABTATOB U 3aIlIUTE OTYETA 110 Jab0opaTOpHOil paboTe ¢
(hOpMHUPOBAHEI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO COPMYITUPOBAHEI BBIBOJ
BL

5 4-5

CTyIeHT NEMOHCTPUPYET CPOPMUPOBAHHOCTH KOMITETCHIIUH Ha YPOBHE HIXKE 0a30BOTO, MPOSIBIIAETC
sl HEIOCTATOYHOCTh 3HAHUM, YMEHHH U HABBIKOB
1 0 IIposiBiseTcst MOJTHOE WK MPAKTHYECKH MOJTHOE OTCYTCTBHE 3HAHUH, YMEHHH W HABBIKOB

*[1Ixana OlEHKHU M0 OTACIBbHON JabopaTOpHON PabOTEe NAUCIIUTUIMHBI

2 1

5.4 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMii

IIpumepsl 3axa4:

3amaua 1.

CocraBpTe CXeMy ypaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHOW PEAKIIUU, HUIYIICH IO
cxeme

KMnOg4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H20



3amaua 2.

CocTaBbTe CXE€My YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIMH METOJI0M
AJIEKTPOHHO-MOHHOTO 0ajaHca, MPOTEKAOIIETro B MIEIIOYHON cpejie:

KMnO4 + KNO2 + KOH — KoMnO4 + KNO3 + H.O

3amaua 3.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUH METOJ0M
AJIEKTPOHHO-MOHHOTO OalaHca, MPOTEKAOIIEro B KHCIION cpejie:

KMnO4 + H2S + H2SO4 = MnSO4 + S + KoSO4 + H20

3anaua 4.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAaKIMH METOI0M
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIET0 B HEUTpaIbHOU Cpee:

KMnO4+ KNO2 + H20 — KNO3 + MnO2 + KOH

3amaua 5.

CocTaBbTe CXeMy TallbBAHUYECKOTO JJIEMEHTa, B KOTOPOM OJJIEKTPOAAMHU SIBISIFOTCS
MarHueBass W IIMHKOBas IUIACTHHKHU, OIYIIEHHBIE B pACTBOPhl HMX HOHOB C aKTHBHOU
KOHIIeHTpane Imoinb/n. Kakol Meramn sBiIsSieTCsl aHOJIOM, Kakod karogom? Hamwmmmre
YpaBHEHUE OKUCIIUTEIILHO-BOCCTAHOBUTEIHLHOM PEaKIINK, TPOTEKAIOIIEH B 3TOM rajlbBaHUYECKOM
a7eMeHTe, U BerauciuTe ero JJ1C.

3agaua 6.

Kakas Macca Mequ BbIIETTUTCS HA KaToJie MIpH AsekTponuse pactBopa CuSO4 B Teuenuu 14
npu cuse Toka 4 A?

3amaua 7.

B 600 cm® Bozsl pactBopeno 30 T BeliecTBa. BrraucimuTe MaccoByio 0O BEmecTBa B %
(POLIEHTHYIO KOHIICHTPAIIHIO)

3agaua 8.

[Inotaocts 40% pactBopa HNOs; pasma 1,25 r/cm®. Paccumtath MOJAPHYIO
KOHIICHTPAIIMIO 3TOT'0 PacTBOpa.

3amaua 9.

VYpaBHsiiTe CIEAYIONIYI0O CXEMY pEaKIUW, HCIOIb3Yysd METOJ] HOHHO-3JIEKTPOHHOTO
Oananca. YKaxuTe OKUCIUTEb U BocctaHoBuTe b K2Cro07 + HCI1 — CrCls + Clz + KCI + H20.

3agaua 10.

VYpaBHAiiTE CIENYIOUIYI0O CXEMY pEaKUUU, HCIOIb3ysSd METOJ HOHHO-3JIEKTPOHHOTO
OanaHca. YKaxuTe OKHCIUTeNb 1 BocctaHoBUTeNb. KBrOsz + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H>0.

3agaua 11.

Ckomnbko rpammos NaOH Hazo B3aTh ans npurotopienns 0,5 o> 0,02m pacTsopa?

3agaua 12.

K 1am® 20% pacTBOpa rMApOKCHIa HATPHS, IIIOTHOCTH KOTOporo 1,22 r/ecm, mpubapuiu
10 am° BostBI. BBIUMCITHTE MPOIEHTHYIO KOHIIEHTPAIINIO MOTY4eHHOTO PAacTBOPA.

3anava 13.

N3 400 r 20% pacTBOpa nmpH OXJIAXKIEHUU BbIIEIHIOCh 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa MaccoBast 101 OCTaBIIerocs pactsopa?

3agaua 14.

3anumuTe NMEeKTPOHHBIE KOH(UTYypamuu ciaeayronmx noHos: Cl7; Ca?*: AP 07,

3anaya 15.

3anumuTe TpUBENAEHHBIE HIDKE CXEMbl, 3aMEHHUB BOMPOCHTENBHBIM 3HAK Ha
COOTBETCTBYIOIIUN CUMBOIL: U(py, OYKkBY, 3Haku "+" nmm "-":

1.Ba’ - %6 — Ba?*

2.Br’... 7% — Br

3.7-28 — Sr**

4,5%+28 — S?

5.Fe?-& — Fe**



Kpamkue memoouueckue ykazanus

3aza4yy o JUCLUIUIMHE BBIJAIOTCS KaXXIOMY CTYIECHTY MHAMBUAYAIbHO. BapuaHnTsl 3ana4
npezncrasieHsl B yueoHom mocobun T.K. Muxampdyenko. Xumus: 3amadd, ynpaXHeHHUS U
KOHTPOJIbHBIE 3a/1aHUs 110 00LIEH XUMUH.

IlIxana oyenku

OreHKa Bammer* Omnucanue

5 2 Bce pacueThl BBITOTHEHBI PABHIILHO, CTYACHT MOXKET OOBSICHUTH (PM3HMUYECKUAN CMBICI TIOIYUCH
HBIX Pe3yJIbTaTOB, C/I€JIaTh BBIBOJ

4 1 Bce pacueTsl BEIIIOTHEHB! IPaBUIBHO, CTYACHT MOXKET OOBSICHUTH (PH3MYECKUN CMBICI TOIYy4YEH

HBIX PE3YJIbTAaTOB, HE MOXKET CAEJIATh BHIBOJ

3 0,75 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYICHT HE MOXET O0BSICHUTD (GU3NIECKHI CMBICT Oy
UYCHHBIX PE3YJIBTaTOB, HE MOXKET C/ENATh BBIBOJ

PacueTs! BBINOJIHEHB] HENIPABUIIBHO B OTAEIBHOM 4acTH 3a7a4y, B CBA3U C YEM IIOJIyYCH HEBEPH

b pe3yabTaT

1 0 PacueTs! BBINOJTHEHbI HENPABUIBHO

* Kpurepuu OLEHKH OTACTBHOM 3a/1aun

2 0,5

5.5 Ilpumepsnl 3aaHNii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonrponbsHast pabora mpemycMapuBaeT pelieHue 3anad nmo BapuaHTam. KoHTposibHas
paboTa npeaHa3HaueHa CTYJACHTaM 3a09HON (hOPMbI O0yUCHHS

BapuaHThl KOHTPOJIBHBIX 3aJaHuil mpeicraBieHbl B yueOHoM mocobun T.K.
Muxansuenko, JI.B. benoyc Xumus: [Ipaktukym mo oOumieil ¥ HEOPraHMYECKON XHUMHH. —
BrnaguBoctok. (cm. ctp. 35).

Kpamkue memoouueckue ykazanus

Kaxnplii cTyqeHT BBINONHAET BapUAaHT KOHTPOJIBHOTO 3a/laHusl, 0003HAUCHHBIN JBYMSI
nocneAHUMH nudpamMu  HoMmepa cTyAeHueckoro Owmnera (mudpa). Hampumep, HoOMmep
crynendeckoro owmrera CT-03-235, ne mocieqaue mudpsl 35, UM COOTBETCTBYET BapHaHT 35.

Llkana oyenxu

Ornenka Bbamnel Omnucanue

5 47 Bce pacyeThl BBITOIHEHBI PABHIIBHO, CTYACHT MOXKET OOBSICHUTH (PM3MUYCCKUAN CMBICI TIOTYUCH
HBIX PEe3YJIbTAaTOB, CIENIATh BBIBOJ

4 38 Bce pacuersl BHITIOTHEHBI IPABHIBHO, CTYACHT MOKET OOBSICHUTh DU3HUCCKHUIA CMBICIT TOY4eH
HBIX PE3yJIbTATOB, HE MOXKET CIEJIaTh BBIBO]I

3 28 Bce pacueTsl BBITOIHEHBI PABUIBHO, CTYACHT HE MOXKET OOBSICHUTH (PH3MUYCCKUN CMBICIT TIOTY
YCHHBIX PE3YJIbTATOB, HE MOXET CJIENIaTh BHIBOJT

5 10 PacyeTsl BBIMTOJIHEHBI HENPABIILHO B OTAEIBHOM YaCTH 33/1a4H, B CBS3H C Y€M IOJTy9IeH HEBEPH

bIii pe3ynbTaT. [IpaBmisHO pemeHo 10 mpoIeHTOB 3a1a4
1 0 PacdeTs! BBITOIHEHBI HETIPaBHIHHO
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