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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpto  AMCUMIIMHBL ~ sABIsETCS  (HOPMHUPOBAHHE  JTUATEKTHKO-MATEPUATUCTUYECKOTO
MHUPOBO33PEHUS, BBIPA0OTKAa HAy4YHOrO B3MNIAZa Ha MUD, (POPMUPOBAHHE COBPEMEHHOTO HAYyYHOI'O
NPEJCTaBICHNUS O MaTepuu U popMax ee IBUKEHHUS, O BEIIECTBE KaK OJHOM M3 BHJIOB JIBHKYLICHCS
MaTepuH, O MEXaHU3Me NPEBPAIIECHUS XUMUYECKUX COEAUHEHHUH, (POPMUPOBaHMS 3HAHNUHN, YCMEHUH
Y HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs MPO(PECCUOHATBHBIX 3a1a4

OcHoBHbIE 33]Ja4l XMMHUYECKOH MOJrOTOBKH 3aKIIIOYAOTCS:

- B OCBOCHUHU (YHIAMEHTAJIbHBIX OCHOB XUMUYECKOI HayKH;

JlaGopaTOpHBIi MPAKTUKYM NMPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON pabOThI U YUHT:

- OOBSICHATH XUMUYECKHE CBOMCTBA aTOMOB B 3aBHCHUMOCTH OT CTPOEHHUS UX 3JIEKTPOHHBIX
000J104€K;

- IpuMeHATh npuHuuI Jle-IllaTense K XMMUYECKUM PaBHOBECHSIM;

- HCIIOJIB30BATh BEIUYMHBI KOHCTAaHT JHWCCOLMALMM JUIA  XapaKTEPUCTHKU  CHJIBI
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb II0JIb30BaThbCs 3HAYCHUSAMU TEPMOJUHAMUYECKUX IIOTCHLMAIOB I OLICHKHU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IIPOLECCOB;

- IPOU3BOJIUTH AHAIUTUYECKHUE PACUETHI

[TnaaupyeMbIMU pe3ylbTaTaMi OOydYeHUs MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHpb IIIaHMPYEeMbIX Pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTeNbHOM IMpOrpamMMmsl,
npeJcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

Kon u Pesynpratel 00ydeHus 10 JUCIUTUTAHE
Haszganue OTIOIT Konun (bopmyIHpOoBKa
BO, ¢dbopMmynHpoBKa | HHIUKATOpa Kon
COKpAICHHOE KOMIETEHIUH AOCTIKCHHSA pesynb DopmynpoBKa pesyJibTarTa
KOMITCTCHIINU
Tara
08.03.01
«CTpOUTENBCTBOY
(B-CT)

2 MecTto qucuuniannsl (MoayJsi) B ctpykrype OITIOII

Huctunnuna «XuMHs» OTHOCUTCS K 00s3aTenbHOM vacTu ydeOHoro ruiana broka 1
Juctumnuuel  (Moxynu). JucuurinmHa Oa3upyercs Ha KOMIETEHIMSIX, C(HOPMHUPOBAHHBIX Ha
MpeIbIIyIIeM YPOBHE 00pa30BaHUS.

3. O0beM AUCHMILUITHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYECTBa
aKaJIeMUYECKUX YacoB, BBIJACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pab0Ty, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno-

O0ObeM KOHTAKTHOI1 paboThI (Yac)
eMKOCTb

Cemectp
(0D0O)

HasBanue ®opMa | yaery ®opma




OIIOITI BO o0yue- VII HIH Kype Breayu- CPC aTTec-
HUS (300, AynutopHas TOpHasT Tanumn
0300) (3.E) | Beero
JeK. | mpak. | mab. ITA KCP
080301 | 6390 | BLB 1 2 9 4 o [ 4 | 1] 0| e 3
CTpouTenpCTBO

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasbl (moayJs) xisa 0300

Tematuueckuil 1aH, OTPaXAOIIUNA COJEpKaHUE AUCIUIUIHHBI (IEpEYEHBb Pa3JIeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, IIpUBECH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruimHbel (MOAYAS), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
TeKymero KouTpoJs st O3P0

Kogx pe- Koi-Bo yacoB, oTBeicHHOE Ha Dopma
Ne Ha3zBanue Temsl 3ynbTara
Jlex [Ipakr J1a6 CPC TEKYILEro KOHTPOJIS
00y4YeHHUs
Beenenwue B aucunmimmy.
1 | Kiraccel HeopraHudeckux 2 0 0 12 CobecenoBanue
COEAMHEHUN
2 | AroumHo-moneKyJIApHOS 0 0 0 12 CobeceoBanue
yueHHe
CrpoeHue atroma u
3 | mepuoxmyeckas cucrema 0 0 0 12 CobecenoBanue
Menpeneepa
Teopus pacTBOpoOB.
4 OCHOBHBIE 3aKOHOMEPHOCTH 0 0 ) 12 CoGecenopanie
MPOTEKAHHUS XUMHIECKHX
MPOIECCOB
OKUCITUTETBHO-
5 | BoccTaHOBUTEINbHEIC 1 ) 0 By 15 CoGecenopanie
JNEKTPOXUMHUUECKUE
MPOIECCH
HToro no Taéaunue 4 0 4 63

4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) aiasa O3P0

Tema 1 Bseoenue 6 oucyunnuny. Knaccwvt neopeanuyeckux coeouHeHu.

Copepxanue Tembl: Benenue B nuctumuiuny. [Ipenmer, 3agaun u metoasl xumuu. [IpocTeie
U CIIOKHBIe BemlecTBa. Kimaccudukamnusi mpocThiX M cloKHBIX BemecTB. Okcunbl. Kimaccuduxarms
okcunoB. Heconeobpasyromue u coneobpasyromue okcuabl. Kiaccudukaiuys cosieoOpa3yronmx
okcuoB. [lonydyenne n xumuueckue cBorictBa okcuaoB. OcHoBanusa. Kimaccudukarys ocHOBaHUH.
[TonyyeHnne ocHOBaHMA. XWMHUYECKHME CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBanuil. Kucnoter. Knaccudukanus kucnot. IlomydeHue Kuciaor. XUMHUECKHE CBOMCTBA
kucinotT. Comu. Knaccudukanus coneid. Cpennue, Kucible, OCHOBHbE coiu. CrnocoObl HX
MOJy4YeHUs1 U XuMudeckue cpoiictBa. KommuekcHble coenuHeHus. MIx oOpa3oBaHHME U CTpOECHHE.
BHyTpeHHss 1 BHENIHIS cepbl KOMIIJIEKCHOTO coeAMHEeHUs. CBA3b XUMUU C IPYTUMHU HAYKaMU.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TeXHOJOruM: JIEKIMOHHOE 3aHATHE: AaKTHBHAas JIEKIUS C KCIOJb30BAaHUEM IIPE3eHTALUM.
CamocrosTenbHas paboTa.

Bunbl caMmocTosTeIbHON TOITOTOBKY CTYICHTOB 110 TeMe: Pabora ¢ iureparypoid.

Tema 2 AmomHo-moneKyisaproe yueHue.

Coneprxanne Tembl: BemiectBo. Bunbl xumudeckux peakiuii. OCHOBHBIE TTOHSTHS U 3aKOHBI
XUMHUH. ATOMHO-MOJIEKYJISIPHOE YueHHe. ATOMHAsl U MOJIEKYJsipHasi Macca. Mok, MOJIsipHas Macca
BEILIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BELIECTBA. XHUMHUYECKHI



OKBHUBAJICHT, (baKTop SKBHUBAJICHTHOCTH, YHCJIO DKBHUBAJICHTHOCTH. OKBUBAJIEHT U MOJIIpHAsA Macca
OKBHUBAJICHTA IMMPOCTBIX U CJIOKHBIX BCIICCTB. 3aK0H DKBUBAJIEHTOB.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
texnonorun: CamoctosiTensHas padora.

Bunpl camocTosTeNIbHON TOATOTOBKY CTYICHTOB IO TeMme: PaboTa ¢ muteparypoil.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema Menoeneesa.

Cogepxxanrie TeMbl: OCHOBHBIE JTamlbl M JWAJEKTUKA pa3BUTUS MPEJICTABICHUNA O
CyIIECTBOBAaHUU U CTPOEHUU aToMOB. CTpoeHHE aTOMOB: SIpO, JIEKTPOHBI, UX 3apsij U Macca.
KBaHTOBBIN XapakTep W3TydeHUs: W MOMIOLICHUS dHeprun. YpaBHenue [limanka. KopmyckymspHo-
BOJIHOBOM Ayanu3M MUKpodacTHll. Jlyanu3m 3leKTPOHOB M NMPUHLUII HeompeaeneHHocTu. [lonarue
opbuTanu. DIeKTpoHHOE 00yako. KBaHTOBBIE UMCIA: TIIABHOE KBAHTOBOE YHMCIO, OpOUTANBHOE,
MarHuTHOE, CIUHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opburaneit. DIeKTpoHHAs U JIEKTPOHHO-
rpaduyeckas Gopmbl cTpoeHus aroma. llopsaok 3amoiHeHuss aTOMHBIX opOwuTtaneit. I[lpunnumn
[Taynu. Ilpunuun Haumenslneld sHepruu (nBa npaswia KieukoBckoro). Ilpunuun I'yupa.
[lepuonnueckuit 3akon J[.MI. MenneneeBa u ero TpakTOBKA Ha OCHOBAHMM COBPEMEHHON TEOPUH
CTPOCHHSI aToMa. ATOMHO-MOJIEKYJSIpHOE ydyeHHe. XHUMHUYEKcas CBsSI3b U CTPOEHUE BEIIECTBA.
OcHOBHBIE BHJBI XUMHUYECKOoW CBs3u. KoBaneHTHas cBsi3b. [lomsipHasi, HemomispHAas, MPUMEPHI.
JIoHOpHO-aKIENTOPHBIH MeXaHu3M 00pa3oBaHUS CBs3U. HachlaeMocTh KOBAJIGHTHOWM CBS3H,
HanpaBJeHHOCTb. VMOHHAs CBSI3b KaK NPEACNbHBIN Ciydail MNOJApU3ALUA KOBAJIEHTHOM CBSI3H.
['mbpunuzanus atoMHbIX opOuTaneil. Tumbl rudpuauzanuu. [IpocTpaHCTBEHHOE PACIIOIOKEHUE
aTOMOB B MOJIEKYJIax.

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble O00pa30BaTEIbHbIC
texHoioruu: CamocrosTenbHas padoTa.

Bunbl camocTosTeIpHON MOATOTOBKU CTYICHTOB 110 TeMe: Pabora ¢ ureparypoid.

Tema 4 Teopus pacmeopos. (OcHOBHbIe 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Conepxannie TeMbl: PacTBopbl. OCHOBHBIE OINpENENCHHS: PACTBOpP, PACTBOPUTEIIb,
pacTBOpeHHOe BemecTBo. PactBopumocTts BemiecTB. HachimeHHsIi pacTBop. CriocoOb! BhIpaXeHUs
KOHIIEHTpaluu pacTBOpoB. I'uaparHas Teopus pactBopoB .M. MenneneeBa. DHepreruka mnporecca
pactBopeHHsi. OCHOBHBIE TOJOKEHUS TEOPUHM SJIEKTPOJMTHYECKON auccouuanuu. PaBHoBecue B
pacTBOpax AJIEKTPOJIMUTOB. JEKTPOJIUTHYECKass Aucconuanus Boabl. bydepHble cucTeMbl
(kapOoHat-ruapokapOonatHas OydepHas cucrema MupoOBOTO OKeaHa, TOYBEHHBIC OydepHbIC
cuctemsl). ['uaponus coneit. Xumuueckas KMHETUKAa U KaTanu3. CKOPOCTh XMMHUECKOW PEaKIuu.
Hctunnas u cpennsis. @akTopsbl, BIUSIOMNE HA CKOPOCTh peakiuu. Kunerndeckas kinaccuukanus
peakuumii. [loHATHE O MOpsAAKE MOJEKYAIPHOCTH peakunu. KoHCTaHTa CKOPOCTH peakluy MEepBOIo
nopsiika. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TeMIlepaTrypbl. AKTHBHbIE MOjeKynbl. [lonsarue o0
SHEPrUM aKkTUBaluU. YpaBHeHHe AppeHuyca. [lonstue o xkatanuze. MexaHuszM JeHUCTBHS
karanu3atopoB. [loHATHE 0 XMMUYecKOM paBHOBecHMH. CMeENIEHUE PABHOBECHS NPU HU3MEHEHHH
KOHLIEHTpaluy, Temneparypbl, aAasieHus. Ilpunuun Jle-Illatenpe. OCHOBBI XUMHYEKCOMN
TEPMOJMHAMHUKHU. 3aKOH COXpAaHEHHs OJHepruu. BHyTpeHHsAs »Heprus, Temjaora U pabdora.
MatemaTtuueckoe BBIpaKEHHE MEPBOrO Havajda TEPMOAMHAMHUKH B pasHbIX ycnoBusax (V=Const,
p=Const). TeruoBoit a¢dekr peakmun. 3akoH I'ecca u ero crneactus. CTaHIAPTHBIC TEIUIOTHI
obpazoBanusi u cropanus. OOparumbie W HeoOpaTuMble Tporecchl. DopMyIHpoBKa U
MaTeMaTHYeCKOe BBIPAKEHHE BTOPOro Havyana TepMoaruHaMuku. [Tonstue o0 suTponuu. [lonarue o
TEPMOJUHAMHYECKUX TOT.

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
texnonorun: CamocrositenpHast padbota. JlaboparopHoe 3aHsTHE - TabopaTopHas padora.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ mauTeparypoid.
[ToaroroBka k maboparopHoii pabore "Peakiuu noHHOro oOMeHa" - OTBETHI Ha KOHTPOIBHBIC
BOIIPOCH! (HANKMCaHUE TEOPETUYECKOM YacTH OT4YeTa) METOJMYECKMX YKa3aHUM; MOATOTOBKAa K
AKCIIEPUMEHTAIbHON YacTh padOoTHI.



Tema 5 OxkucaumenvHo-60CCMAHOBUMENbHBIE U INEKMPOXUMULECKUE NPOYECCHI.

Cognepxanne Tembl: OKHCIUTENbHO-BOccTaHOBUTENbHBIE peakuuu (OBP). VYpapuuBanwue
OBP. Tumet OBP. OOmme cBoiictBa metamuioB. DopMbl HAXOXKACHUS METAIIOB B IMPHUPOJE.
duznueckne cBolcTBa MeTaioB. Kpucrammmdeckas peretka MeTamioB. OCOOEHHOCTH CTPOSHUS
aTOMOB MeTa/UIOB. Pasznuune B CTPOSHUHM BHEIIHETO YHEPreTUYECKOTO YPOBHS Yy METaNIOB U
HEMETAJIOB. ATOMBI METAJUIOB IIABHBIX W MOOOYHBIX moArpymir.llomydeHne MeTalioB M3 WX
COCMHEHUN. XHMHUYECKHE CBOMCTBA METAJIOB. OJEKTPOXUMUUYECKUUA psiic  HanpsHKeHUH
METaJJIOB. 3HAYEHHWE METAJUIOB B JKU3HHM YENIOBEKa. ODJIEKTPOJHBIC MOTECHIHUANbl. MexaHu3M
BO3HUKHOBEHHUS DJICKTPOJHOTO TOTEHIMAA. BoJOpomHblii 35ekTpona. Psan  cTaHmapTHBIX
ANIEKTPOJHBIX TOTEHIUANOB MeTalsioB. [ampBanmveckuii snement. Omnpenenenne IJIC
rajibBaHn4YecKoro aieMenTa Janmans-Axoou. Konnenrparumonnsie nenu, pacuet 3/C mo dpopmyre
Hepucra. Kopposus MetaimioB. Buabl koppo3uu. AHOAHBIE U KaTOJAHBIE MPOIECCHI, TPOTEKAOIIUE
IPH INEKTPOXUMUYECKONH KOPPO3UU METaUIOB. BOMpOCH JKOJIOTHH, CBSI3aHHBIE C KOppO3uei
MeTaJIoB. Mepbl OOpBhOBI ¢ KOPPO3HEH: aHOMHOE MOKPBITHE (OIMMHKOBAHHOE JKEJIe30), KaTOIHOE
MOKpBITHE (TTy>KeHoe >kene30). lIporexkTopHas 3ammuTa. Dnektponus. CyHIHOCTh 3IIEKTPOJIHU3A.
DIEKTPOIN3 PacIIaBOB U PACTBOPOB. DIIEKTPOIIU3 C HEPACTBOPUMBIM aHOAOM. 3akoHbI Dapajes.
[TpakTHYeckoe MpUMEHEHHUE JIEKTPOJTU3A.

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTHH: JIGKIIMOHHBIC 3aHATHs: AaKTUBHAS JICKIUS C WCIOJIb30BAaHUEM TIPE3CHTAINU.
CamocrositensHas pabot. JlaboparopHoe 3aHsTHE - TabopaTopHas paboTa.

Bunbl caMocTosTeNbHONH TOATOTOBKH CTYAEHTOB 1o Teme: PabGora ¢ nuTeparypoil.
[TonroroBka k mnabopatopHoil pabGorte "OnekTponus" - OTBETHl Ha KOHTPOJIbHBIE BOMPOCHI
(HamucaHuWe TEOPETHUYECKOM YacTH OT4YeTa) METOAMYECKMX yKa3aHWW; TMOATOTOBKa K
AKCIIEPUMEHTATBHON YacTh padoT.

5 MeToanueckue yKka3anus Ajs 00y4alomuXxcs M0 3YYEHHIO M peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 Meroanueckue PpPeKOMEHJAANMH O0yYAKIIMMCS 10 H3YYEHMI0 JUCUMIUVIMHBI M 10
o0ecrneyeHNI0 CAMOCTOATEJILHOI padoThI

CamocTosaTenbHas paboTa BKIIOYaeT paboTy ¢ yuyeOHOW W HAyyHOW JUTepaTrypod mpu
MOJATOTOBKE K JIa0OpaTOpHBIM paboTam, JNEKIUsIM H K 53k3ameHy. CamocrosiTenbHass pabora
NPOBOIUTCS C  [ENBIO: CHCTEMAaTH3allid W 3aKpEIUICHWs, YDIyOJNeHWsT W  pacIIupeHUs
TEOPETUYECKHX 3HAHUM M TNPaKTHYECKUX YMEHUH, NpuoOpeTaeMbIX CTyIEHTaMH B XOe
ayJUTOPHBIX 3aHATUH; (OPMHUPOBAHUS YMEHHUH UCTIOIH30BAThH CIIEHUAIBHYIO JTUTEPATYPY; PA3BUTHS
MIO03HABATEJBHBIX CIIOCOOHOCTEH U aKTHBHOCTH 00yYaroImuxcst; (GOPMUPOBAHHS CAMOCTOSTEIIBHOCTH
MBILUICHHUS, CIIOCOOHOCTH K CaMOPa3BUTHUIO, CAMOCOBEPUICHCTBOBAHUIO M CaMOpeaH3allii;
pa3BUTHSL HCCIIENOBATENbCKUX yMeHH. CamocTosTenbHas paboTa MpU H3YyYEHUU AUCLUILIMHBI
MOJpa3NeNiseTCsl  HaTpU BHJIA: 1) ayauTopHAs CaMOCTOSITElbHas padoTa (BBIMOJHEHHE
1abopaToOpHBIX padboT); 2) caMOoCTOsTEeNIbHAs paboTa MOJ KOHTPOJIEM IpernojaBates (IIaHOBBIE
KOHCYJIBTAIIMH, 3a4eT); 3) BHeayIUTOpHAsk CaMOCTOSTEIbHAs PadoTa MPU BBIMOJHEHHH CTYJACHTOM
JOMAIIHUX  33JaHuil  y4yeOHOrO M  TBOPYECKOTO  XapakTepa (MOArOTOBKA K  JICKIHSIM,
HHIWBHUIYaJIbHBIC pa6OTBI M0 OTACIBHBIM pa3aciiaM COACPIKAHUA AUCHUILUIMHBI, IMOATIOTOBKA K
3a4ery).

I[JIH IIOATOTOBKH K Ha60paTOpHBIM 3aHATUAM H606XOZ[I/IMO HUCIIOJIB30BAaTh METOANYCCKHUEC
yKa3aHUs K BBIMOJHEHUIO JTA0OpaTOpHBIX paboT. Kaxaelid paszmen METOAWYECKHX yKa3aHUH
3aKaHYMBACTCS TICPEYHEM KOHTPOJBHBIX BOIPOCOB, HA KOTOPBIE HEOOXOIUMO OTBETUTh TUCHBMEHHO
1 0pOPMUTH B OTUET B BUJIE TEOPETUICCKON TIIaBbl K KOHKPETHOH maboparopHoit padore (I'masa 1
Teopernueckas 4acTsb).

CTyleHT 3aluiaeT oT4eT HHANBUIYAIBHO.



JlomyckoM K BBITIOJIHEHHSI JIAOOPATOPHBIX pabOT SBISETCS MPOXOXKACHUE MHCTPYKTaxa I10
TeXHHKe Oe3zomacHOCTH (1-e 3aHsTHE) U 3HAHUE TEOPUHU U XoAa dKcmepuMeHTa. CTyaeHT JOJKEeH
ObITh TOTOB K KaXIOMY 3aHATHUIO - BBINOJHSAET TEOPETHUECKYIO 4YacTh U 3alllMINaeT ee Iepes
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlaGopaTopHast paboTa BBIOIHAETCS CTYIIEHTOM B ayIUTOpHUH. Pe3ynbratel J1abopaTopHOM
pa®oTbl odopMIsIOTCS B BHAE OTHenbHOM maBbl (IaBa 2 DkcrepuMeHTalbHas 4YacTb).
OKCHepUMEHTaJIbHas 4YacTh BKJIOYAET XOJA paOoThl, pe3ynbTaThl OMNbITa (IMOATBEPHKAAIOTCS
XMUMHUYECKMMHU PEAKLUAMH, pacyeTaMu ), HaOJIIOAEHUS U BBIBOIBI.

JlaGopatopHas paboTa pa30uBaeTCsi Ha HECKOJIBKO ATAIOB:

I - Kamepanbhslii oTan 1 (miaHupoBaHue) - a) MOCTaHOBKA L€l U 3a7a4 paboThl, 1M0aA00p
JUTEpaTypbl M HaNKUCaHHE TEOPETHUECKON YacTH OT4eTa, C MCIOJIb30BAaHHEM KOHTPOJIBbHBIX
BOIIPOCOB TI0 TeMe; 0) COCTaBJIEHHUE IJIaHa PadOThI (IIPEAYCMOTPEHHOTO METOMKO); B) TIOJTy4YECHUE
JIOTTyCKa K BBITIOJIHEHHIO JTA0OPaTOPHOU paboOTHI.

I — Kamepanpubiii »3Tanm 2 (3KCHEPUMEHTAIbHBIA) — a) BBIIOJIHEHHE paboT
(IperyCMOTPEHHBIX METOAWKOH); ©0) 00paboTka pe3yJabraTOB AaHAJUTUYECKOTO OIPEIEICHUS
(BBIpaXKEHHE PE3YNIBTaTOB Yepe3 KOJI-BO, MACCY, KOHLIEHTPALMIO, MAacCOBYIO JIOJIIO BELIECTBA U Mp.,
COIIACHO  METOJMKE); B) IPOTOKOJUPOBAHHE HAOMIOAECHUH, (OPMYITUPOBKA BBIBOJIOB; T)
MOJIFOTOBKA OTYETA.

IIT — 3amuTa oTyeTa (MHAUBHUIYAIIEHO).

KoHTposbHbBIE BONPOCHI I CAMOCTOSITEILHON OLEHKH Ka4yeCcTBA OCBOCHMS y4eOHOMH
AUCHHILTHHBI

Yro takoe okcuapl? Kak ux kimaccuuuupyroT no XuMU4eCKUM CBOMCTBaM?
UTto Takoe THAPOKCHUIBI?

Knaccudukanus rugpokcumioB.

YTo Takoe OCHOBHOCTH KHCJIOTbI, KHCJIOTHOCTh OCHOBAHUS?

Haiite onpenenenue conu. Knaccuduxamus coyei.

Kakue kucrnoTsl 00pa3yroT KUcible conu?

Kakue ocHOBaHMsI 00pa3yOT OCHOBHBIE COJIN?

XHUMUYECKUH JIEMEHT, aTOM, MOJIEKYJi1a?

[IpocTble U clnoXKHbIE BemiecTBa?

Xummnuaeckue GopMyIibl BeniecTB?

3aKOH ITOCTOSTHCTBA cOCcTaBa?

OtHocuTeNbHAs aTOMHAs U MOJIEKYJISIpHAsi Macca, MOJIsipHast macca?
[TocTostHHas ABoraapo?

[lepuonnueckuii 3akoH Menaeneena’?

3akon I'eii-JIroccaka?

3akoH ABoraapo?

Monsipuslii 00beM raza?

VpaBuenne Knaitnepona?

YpaBHenue Menpeneena?

Hanummre noiHbIe 2IEKTPOHHBIE KOHPUTYPALIUHA ATOMOB DJIEMEHTOB C MOPSTKOBBIM
HomepoM 17 u 25.

NN R DD =

DO M = = e e e e e e
SO0 RPN = OO

21. Hamummwre 37eKTPOHHBIE KOH(PUTYpAIIUK aTOMOB XJIOpa U Maprania u nonos Cl™ u Mn2*,

22. HanummuTe 3JeKTpOHHYI0 KOH(UTYpaIuio aToMoB Gocdopa u BaHaaus. SABISIIOTCS JTU OHH
aHayioramu?

23. Hamummwure 3JIeKTPOHHYIO KOH(DUTYpaLnio OepHIUTHS U YKaXHUTE dJIeMeHThI-aHamoru. Kax
U3MEHSIOTCS CBOMCTBA aHAJIOTOB € YBEIMYEHHEM HOMepa nepuoja?

24. TlpuBeaure >MEKTPOHHYIO KOH(pUTypanuio kKanus. [lokaxute, Kak U3MEHSIOTCS CBOMCTBA
AIIEMEHTOB MEpPHO/Ia, B KOTOPOM HaXOAUTCS KaJUH.

25. Hamummre 31eKTpoHHBIE KOHUTyparuu atoMoB Fe u F, a Taxoke nonos Fe 2t FetuF.
26. YkaxuTe, y KaKUX U3 HIKE IPUBEICHHBIX MOJIEKYJl XUMUUYECKHE CBSI3U UMEIOT MOJISIPHBIN
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xapakrep: F,, CO, H,.

VYKakuTe 1MociieIoBaTeIbHOCTh BO3PACTAHUS SJIEKTPUUECKOI0 MOMEHTA AU Yy CBsizei: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJIGHTHOCTH Mos1a U (hochopa B OCHOBHOM U BO3OYKJICHHOM COCTOSTHUSX.
VYkaxxute MexaHu3M 00pa3oBaHUs CBS3€H B MOHE TMIPOKCOHHUS H3O+. Kaxkyto BaseHTHOCTB

UMEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TUX MOJIEKyJI OJISPHbI?

OcHOBHBIE CBOWCTBA MPOSBIISET BBICIINI OKCHUJI DJIEMEHTA: Cephl, a30Ta, Oapus, yrieposaa?
Kak u3smeHstorcst cBoicTBa riIpOKCUA0B, 00pa30BaHHBIX METaNIaMu TJIaBHOM noarpymisl 11
IpyIIbL, IPU YBEINYCHUH 3apsa siipa aTOMOB?

N3menuTtcs nu coiictBa BemiecTs B psixy NaOH — Mg(OH) , — AI(OH);?

YeMm o0ycioBiIeHa aIoTponus?

B 4em 3akimovaroTcst cBocTBa aM()OTEPHBIX THIPOKCHIOB?

Uemy paBHa MOJISIpHAsi KOHLIEHTPALUS YKBUBAJIECHTA, MOJIsIpHAs KoHUeHTpaus u TutTp 20 %
pacTBopa cynbdara Mmaraus?

Kaxoit 00beM pacTBOpa cepHOM KUCIOTHI TNIOTHOCTHIO 1,8 r/cM? ¢ MaccoBoit goueit H,S0O,4

88 % Hazmo B3ATh I IPUTOTOBIIECHHSI pacTBOpa KUCIOTh 06beMoM 300 cM>, mrotHOCTHIO 1,3
r/em>u MaccoBoit noneit H,SOy, 40 %?

B BonHOM pacTBOpe crynenyaro quccouunpyet: K, SOy, Ky S, Hy S, NaySOy.

Peakiun noHHOTO 0OMEHa UIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJTHOE HOHHOE YPaBHEHHE, COOTBETCTBYIOIEE COKPALLICHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

Heiirpanenyto cpeny umeer Boauslil pactBop: NaNOj, FeSOy4, Na,S.

KucnorHocTs NOYBBI MOKHO yBenn4uTh BBeeHue pactBopa: NH4NO3, NaNO3, NaCl,
Nast4.

Kakue pactBops! Ha3biBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Urto Takoe OydepHast eMKOCTh, M OT KaKuX (paKTOPOB OHA 3aBUCHUT?

Ha uem ocHOBaH MexaHM3M JeiicTBUs OydepHBIX cuctem?

[TpuBectn ypaBHeHHs 1 pacuera pH OydepHbIX pacTBOpOB.

KakoBo 3Hauenne O0yQepHbIx cuctem?

Beruucnuts pH ¢popmuatHoro 6ydepHoro pactsopa, B 151 kotoporo coaepsxutcs o 0,1M
HCOOH (K ;¢ = 1,8%107).

Beruncauts pH aneratnoii 6ydepHoit cmecu, conepxameii B 11 0,15M CH3;COOH u 0,2M
CH3COONa (K, = 1,8%107).

BbrauciuTh MOJISIPHYIO KOHIICHTPAIIMIO PaCTBOPa MypaBbHHOM KUCIOTHI, ecii pH =3, a K
= 1,8%107%.

I'maponus nporekaer npu pactBopeHuu B Boze: CaBr,, Ba(NOj),, Na,SOy, AICI3?

Bonga. CBoticTBa BOIBI.

OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Ipomeccel, mpoTekarome Ipu paCTBOPEHUH, TETIOBOH 3P (HEKT pacTBOPEHUSI.

Teopust >NEKTPOTUTHUECKON TUCCOIHALINU.

CreneHp aucCOIMALMH.

CusbHbIe U ciiabble JIeKTPOITUTHI.

KoncranTa nucconuanuu. 3akoH paseneHust OcTBasiba.

3aKOH ANEKTPOHEUTPATBHOCTH PacTBOPA AJIEKTPOJIUTA.

HonHoe npoun3BecHNE BOIBI.

Bonopoansliii mokasares.

OHeprus.
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BuyTtpeHnHss sHeprusi.

Temnora.

Pab6ora.

IlepBoe Ha4asI0 TEPMOJUHAMUKH.

3aKOH SKBUBAJIEHTHOCTHU TETUIOTHI M paOOTHI.

OHTaJIbNHUS.

TerutoBoit 3(h(PeKT XUMUIECKON PEAKITHH.

3akoH ['ecca.

OHTpoONUs.

Bropoe Hauano TepMOIMHAMUKH.

CBobOoanas sneprus ['m60ca kak KpuTepuil HapaBIEHHOCTH TpoIecca.

CKOpOCTh XMMHYECKOMN peakIui. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakiuu OT
KOHLIEHTPAllMN Pearupyronux BEIIEeCTB.

KoHcranTta ckopocTH peakiiuu. MoJeKkyIsipHOCTb U MOPSIIOK PEAKIIUH.
Katanutnueckue peakiuu. [ OMOreHHBI 1 T€TEpOreHHbINA KaTalus.

3aBUCHMOCTh CKOPOCTH XMMHUYECKON PeaklUuy OT TeMIEpATypsl. TeMiepaTypHas
3aBUCUMOCTbH KOHCTAHTbhI CKOPOCTH PEAKIUU.

DHeprus akTUBAIIMU XUMUYECKOH peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

@axkTopsl, BIUAOIINAE HAa cMeleHne pasHoBecus. [Ipunnun Jle-IllaTense.
OKHCIIUTENBPHO-BOCCTAHOBUTENIbHBIE peakuuu. [[puBeauTe npumMepsl THTUYHBIX
OKHCIJIUTENIEN U BOCCTAHOBUTEJIEH.

PaccraBbTe K03 PUIMCHTHI B ypaBHEHHX, IPUMEHHUB METO]T JJICKTPOHHO-MOHHOTO OaaHca:
a) K2CI'207 + st + stO4 — CI‘2(SO4)3 +S+ K2804 + Hzo, 6) Ag + HNO3(KOH]_[) —
AgNO3; + NO, + H,O Ykaxute OKHUCIUTEIb U BOCCTAHOBUTEIIb.

['te pacrmoyiokeHbl METAIUTHI B TIEPUOMYECKON CHCTEME XUMUYECKUX PJICMCHTOB
J.M.Menneneera?

KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAIIIIOB?

B uém pasnuune B CTPOSHUH BHEIIHETO YHEPTETHUSCKOTO YPOBHS Y METAILIIOB U
HEMETAIIOB?

CKOJIbKO HApY>KHBIX AJIEKTPOHOB UMEIOT aTOMBI METAJUIOB TJIABHBIX U TTOOOYHBIX TOATPYTIIT?
B kakux popmax MOryT HaXOIUTHCS METALIBI B TIPUPOIE?

Kak ycTpoeHna kpucTaminyeckas pemeTka MeTauioB?

KakoBsl (huzndeckre cBOCTBAa METAIIOB?

Kak MOXHO MOJTy4YUTh METAIIJIBI U3 UX COCTUHECHUI?

Kak BemyT ce0st aTOMBI METAJUIOB B XUMHUECKUX PEAKIUIX U IoYemy?

Kakwue cBoiicTBa — OKMUCITHTENICH HITH BOCCTAHOBUTEIICH — IPOSBIISIOT METAJIIBI B
XUMUYECKUX PEAKITUSIX ?

Pacckaxxute 00 3JEKTPOXUMHUYECKOM PsiJIe HAMPSHKECHUH METaIOB.

[Tepeuncnute peakiuu, B KOTOPHIE MOTYT BCTYIIATh METAJUTHI.

KakoBo 3HaueHHe METAJUIOB B YKU3HHU YEJIOBEKA?

Beruuciure remnepatypy 3amep3aHust BOgHoro pactsopa pubosst C sH;;O5 ¢ MaccoBoii

noxnei 3%.
Beruncaure maccy pubossl CsH (O, KoTopyto caenyer pactBoputs B 180 T BOJIBI, 4TOOBI

MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 00s1a1a€T OOIBIITUM OCMOTUYECKHUM JIaBJICHUEM: cojiepkamuii 0,2 MoIb

AICI; umu 0,2 moss CgH,Og B 1 im> pactBopa? Crenens auccoumarin AlCI; pasma 0,75.
Brruncnute TeMnepatypy 3aMmep3anus BoaHoro pactsopa pudossl CsH (O5 ¢ MaccoBoit

nonent 3%.
Brranciure maccy put6osst CsH(Os5, koTopyto cienyer pactBopuTh B 180 r BoJbI, 4TOObI

IIOJIyYUTh PacTBOp ¢ Temneparypoit kunenus 100,1°C.
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Kakoii u3 pactBopoB 00s1a1aeT OOJIBIIMM OCMOTUYECKUM AaBlieHHEeM: coaepxamuii 0,2 Moib
AICl; nnu 0,2 mons CgH 1,04 B 1 ,[[M3 pactBopa? Crenens quccounanuu AlCly paBna 0,75.

CocTaBbTe cXeMy raJIbBAHHYECKOTO 3JIEMEHTA, B KOTOPOM JJIEKTPOAAMH SBIIIOTCS
Mar"yveBasl U IMHKOBAs IUIACTUHKH, OITYIIEHHBIE B PACTBOPBI UX MOHOB C aKTUBHOM
KoHIeHTpanuel 1 mons/n? Kakoit Mmetasut siBisieTcst aHOJ0M, Kakoi karojom? Hamwmue
YPaBHEHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIIMH, IPOTEKAOLIEH B 9TOM
raJbBaHHMYCCKOM dJIeMeHTE, B BeruuciuTe ero DJ1C.

MarnueByto IJIaCTUHKY OIyCTHJIA B PacTBOP €ro cosid. [Ipu 3TOM 351eKTpoAHbIN MOTeHIHAI
MarHus okasajucs paBeH — 2,41B. Boruncnnure KOHIEHTpaIMIO HOHOB MarHus (B MOJIb/J).
CraHnapTHBIN 3JIEKTPOIHBIA MOTEHIMAT HUKETS 0oJbIe, 4eM KobanbTa. I3MeHUTCs 11 3TO
COOTHOILIEHUE, €CIIM U3MEPUTH IOTEHIIUAN HUKEIIA B PACTBOPE €0 HOHOB ¢ KOHIICHTpauei
0,001 monb/11, a moTEeHIIMAIBI KOOATIBTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 moas/n?

Kak mpoucxonut armochepHast kKopposust cranu? Hanummre 351eKTpoHHbIE YpaBHEHUS
aHOJHOTO M KaTOJHOTO MPOLIECCOB.

Kak npourcxoaut Koppo3us IMHKA, HAXOIALIET0Cs B KOHTAKTE ¢ KaAMUEM B HEUTPAIILHOM U
KuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YpPaBHEHHE aHOJHOTO U KaTOIHOTO MPOIIECCOB.
Kakoli coctaB MpogyKTOB KOppo3un?

MeJIb HE BBITECHSIET BOJAOPO U3 pa3daBieHHbIX KucioT. [loyemy? OqHako, eciiu K MeTHOM
IUTACTUHKE, OIYLICHHON B KUCJIOTY, IPUKOCHYTBCS [IMHKOBOM, TO HA MEIX HAYMHAETCS
OypHoe BbleneHue Bogopoaa. OObsiICHUTE 3TO SABJICHHE, COCTABUB YpaBHEHHE aHOJHOTO U
KaTOJHOTO IpoueccoB. Hanmnmure ypaBHEHNE IPOTEKAIOIIEH XUMAYECKON PEAKIIAH.

K kakoMmy THITy MOKPBITHI OTHOCSITCS OJIOBO Ha CTajnu U Ha Meau? Kakue nporneccel OyayT
NPOTEKaTh IPU aTMOC(EPHON KOPPO3UH JTy>KEHHBIX (OJIOBSHUPOBAHHBIX) CTAIN U MEIH, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHEeHNE KaTOIHBIX U aHOTHBIX
peaKuuu.

[TpuBeuTe MpUMEPHI KATOAHBIX H AHOHBIX MOKPHITUH 17151 KoOanbTa. CoCcTaBbTE YpaBHEHUE
KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/lyX€ U B PACTBOPE COJITHOM KUCIIOTBI IIPH
HapyLIEHUH LEITOCTHOCTU MOKPBITHSL.

Harnmmmre ypaBHEHUS JIEKTPOAHBIX PEAKIIUN, MTPOTEKAOIINX IIPU KaTOIHOM 3aIuTe
CTaJIbHBIX TPYO.

Kakas macca (r) rupokcnia Kainusi oopa3zoBajiiach y KaToja Ipu 3JIEKTPOJIM3€e pacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEAMIOCH 11,2 11 KHNCIOPOAA, U3MEPEHHOTO NPH H. y.?

Onpeznenute Maccy IMMHKA, KOTOPBINA BBIICIUTCS HAa KaTOJE MPH AIEKTPOJIH3e CylbdaTa
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIX0J IMHKA HAa TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko0 HEpaCTBOPUMOTO aHO/1A TIPH SJEKTPOITU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIH npu

H.y? Beruncnure Maccy BEIIeCTBa, BBIICISAIOMIETOCS Ha KaToae. Kakue THITBI TUCTIepCHBIX
CHUCTEM BbI 3HaeTe?

CocTaBbTe CXeMy TaJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOJIAMH SIBISIOTCS
MarHueBas U IMHKOBAs IJIACTUHKH, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuel 1 mons/n? Kakoit metasn siBisieTcst aHOJ0M, Kakoi katogom? Hamumnre
ypaBHEHUE OKUCITUTEIHLHO-BOCCTAHOBUTEIBLHOM PEaKIu, MPOTEKAIOIICH B 3TOM
rajbBaHMYECKOM dJIeMEHTE, U Bbruuciaute ero J/C.

MarsueBy1o IJIaCTUHKY OIIyCTHIIM B PaCTBOP €ro coiu. [Ipu 3ToM 371eKTpOAHBIN TOTEHIMAT
MarHus okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).
CrangapTHBIN NEKTPOIHBIN MOTEHIMAT HUKEN Ooblie, yeM KobanbTa. I3MeHHuTes a1 3T0
COOTHOIIEHUE, €CJIM U3MEPUTH MOTEHIIUANI HUKEJIS B PACTBOPE €r0 MOHOB C KOHIIEHTpaIuen
0,001 Monw/m, a moTEHITMABI KOOAIhTa — B pacTBOpE ¢ KoHeHTpanuei 0,1 Mons/n?

Kak nmpoucxonut atmochepHas kopposust ctanu? Hanuimmre 31eKTpoHHbIe ypaBHEHUS
aQHOJIHOTO U KaTOJHOTO MPOIIECCOB.

Kaxk nmpoucxoaut Koppo3usi HIMHKA, HAXOASIIET0Cs B KOHTAKTE C KaJIMUEM B HEUTPAJIBHOM U
KHCIIOM pacTBopax. CocTaBbTE ANEKTPOHHBIE YPAaBHEHUE aHOIHOTO U KaTOJHOTO MPOLECCOB.



Kakoli coctaB mpoyKTOB KOppo3un?

119. Menap He BBITECHSET BOAOPO U3 pa3daBieHHBIX KucaoT. [Touemy? OnHako, eciu K MEeTHOM
IJJACTUHKE, OMYIIEHHON B KHCIIOTY, IPUKOCHYTHCS IMHKOBOW, TO HA MEIM HAYMHAETCSA
OypHoe BbIenenue Bogopoaa. OObsICHUTE 3TO SABICHHE, COCTABUB YPaBHEHHE aHOJHOTO U
KaTOJHOT0 mpoiieccoB. Hanmummure ypaBHeHHE TPOTEKAOIIEH XUMUYECKON PEaKInu.

120. K kakoMy TUIy HOKPBITHI OTHOCSTCS OJIOBO Ha cTanu U Ha Meau? Kakue nporecchl OyayT
NPOTEKATh IPU aTMOCPEPHON KOPPO3UH JTy>KEHHBIX (OJIOBSHUPOBAHHBIX) CTAIH U MEIH, TIPH
HEeUTpasibHOM peakuuu cpenbl U 298 K? HanummuTe ypaBHEHHE KaTOAHBIX U aHOHBIX
peaKuui.

121. IlpuBenute mpuMepbl KaTOIHBIX U AaHOAHBIX MOKPBITUHN A1 KoOanbTa. CocTaBbTE ypaBHEHUE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3AYXE U B pACTBOPE COJITHOW KHCIIOTHI IPU
HapyLIEHUH LETOCTHOCTU OKPBITHSL.

122. Hanumwurte ypaBHEHHUS 3JICKTPOIHBIX PEAKIIUH, TPOTEKAIOIIUX IPU KATOIHOW 3alIUTe
CTaJIbHBIX TPYO.

123. Kakast Mmacca (T) THAPOKCHIIA KaJlnsi 00pa3oBaliach y KaToa MPH AJIEKTPOIIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAECIMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOTO IIPH H. y.?

124. Omnpenenute Maccy IMHKA, KOTOPBIA BBIICTUTCS HA KaTOAE MPHU AJIEKTPOIIU3E Cyiab(ara
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIX01 IMHKA Ha TOKY paBeH 50 %.
125. Kakas macca (1) H,SO4 006pasyeTcs 0k0J10 HEpaCTBOPHUMOI'O aHO1A IIPH IIEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIN npu

H.y? BerunciauTe Maccy BEIECTBA, BBIICISIOIIETOCsS Ha KaTOeE.
Pexomengaunu nmo padore ¢ aurepatypoit
B y4eOHbIX MOCOOMsIX, yKa3aHHBIX B OCHOBHOM JIUTEpAType B TOM UM UHOW MEPE PaCKpPhITO
coJiepXKaHKe IEHTPAJIbHBIX TE€M HacToslled paboueil mporpammbl. [TomMuMo H3y4yeHHS OCHOBHOM
JUTEPATYphl 10 AUCLUIUIMHE «XHUMHS», CTYACHTY PEKOMEHIYETCS H3Y4YUTh JOIOJHHUTEIIBHYIO

JTUTEpaTypy

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAIMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YHAIOLIMMCS U3 YHCHIA JIHUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAIUIOB (T10 3asIBJICHUIO 00YYaIOMIET0Cs ) IPEAOCTaBIISETCS yaeOHass HHPOPMALUS B TOCTYITHBIX
dopmMax ¢ y4eToM UX WHIMBUIYATbHBIX ICUXO()HU3NIECKUX OCOOCHHOCTEH:

- JJISL UL ¢ HapYUICHUSIMHU 3PEHUs: B NIEYaTHON (opMe yBEITHMUEHHBIM mpupTOoM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA; WHJVBHTyaJIbHBIC KOHCYJIBTaIlU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 7S ML C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IMEKTPOHHOTO JTIOKYMEHTAa,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOYNKA; WHAUBUAYAIbHbIC 3a1aHHUs,
KOHCYJIbTallu! U JIp.

- ISl UL C HapyUIEHUsIMHU OIOPHO-/ABUTaTENIbHOIO amnmnapara: B ne4atHoi opme; B popme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHbIC 3a1aHHs], KOHCYJIbTALUU U JP.

6 ®oHa OLEHOYHBIX CPEACTB JIl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IUCHUIJINHE (MOAYJII0)

B cootBerctBuu ¢ TpeboBanusmMu OI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UWX TICPCOHAIBHBIX JOCTHKCHUN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS II0
JUCIUTIINHE (MOIYIIO) CO37aHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKHE MATEPUAIIbI, ONPEACIIAIOIINE MPOLEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKkKe KPUTCPUU M IIOKA3aTelId, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HaBBIKOB W
XapaKTEPHU3YIOUIUEe dTarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHHUS 00pa30BaTeIbHOM



IIPOrpaMMBl, IIpescTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYeCKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUILTMHBI (MOTYJISA)

7.1  Ocnoenasa numepamypa

1. Endumor B.M. OcHoBBI 001Iel xuMuu : YueOHOe mocodue [IIeKTpOoHHBINA pecypce] :
NH®PA-M - Pexxum noctymna: https://znanium.com/catalog/document?id=372542

2. Tymukua E. 1. XUMUS. B 2 Y. YACTD 1. OBILIAA U HEOPTAHUYECKAS
XUMMUS 2-e u3a., ucnp. 1 Jom. YUeOHHUK JUIsd IPUKIAIHOro 6akanaBpuaTa [DIeKTpOHHBIH pecypc]
, 2019 - 385 - Pexum pgocryma: https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-
neorganicheskaya-himiya-437524

3. Sxymesa, ['U. DJIEKTPOXMMUSA N KOPPO3USA METAJUIOB : VYueGHo-
metomudeckoe mocodbue / M. Sxymesa .— : [0. u.], 2020 — 49 c. : wr. — URL:
https://lib.rucont.ru/efd/727943 (nata ob6pamenus: 07.09.2023)

7.2 /lononnumensnasn tumepamypa

1. AmapueB A. U., Aponuna JI. 1. Obmas xumus : Y4eOHUKN B ydeOHbIe TOCOOUS ISt
BY3o0B [2nexTponnsiii pecypc] - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbBIN TEXHUYECKUN

yauBepcurer , 2013 - 119 - Pexwmm  goctyma:  http://biblioclub.ru/index.php?
page=book red&id=228947
2. Bonkosa M. B. O6mas u HeopraHmdeckas xumus u Heopranuueckas Xumus

[DnexTponHsIi pecypc] , 2009 - 59 - Pexxum noctymna: https://lib.rucont.ru/efd/237414

3. Tonuaposa, I'H. Xumus. Heopranudeckas xumus : yue6. mocodue / [ToBomk. roc. yH-T
TesiekoMMyHuKauuil u uapopmaruky; I.H. 'onuaposa .— Camapa : Uzn-so III'YTH, 2017 .— 84
c. — URL.: https://lib.rucont.ru/efd/641650 (nata oopamenus: 07.09.2023)

4.  Mapkuna, B.M. Heoprannyeckas xumusi. AHAIATHYECKAass XUMUA : y4ueO. mocodue /
B.M. Mapkuna .— Opén : U3n-so ®I'BOY BO Opnosckuii I'AY, 2017 — 146 c¢. — URL:
https://lib.rucont.ru/efd/636995 (nata ob6pamenus: 07.09.2023)

5. Cemyxun, C. II. Xumusa HedTH M raza ans reosioro : ydeOHoe mocodbue / C. Il
Cemyxun. — Tiomens : TioM'HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :
AIIEKTPOHHBIN /! Jlanp : AIIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/138261 (mata oOpamenus: 21.06.2023). — Pexum goctyma: s
aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. TloctHayka — munTepHeT-)xypHai o Hayke. URL: https://postnauka.ru/
2. XuMuK caiit o xumun. URL: http://www.xumuk.ru/

3. OnektponHas Oubmmoreunas cuctema «PYKOHT» - Pexum mocryma:
http://biblioclub.ru/

4. OnexTponHass Oubimmoreynas cucrema «PYKOHT» - Pexum mocryma:
https://lib.rucont.ru/

5. OnektponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:

https://znanium.com/

6. DOnexTpoHHO-OMOMMOTeYHas cuctema "JIAHB"

7. DnekrpoHHO-OnMOMMoTeunas cucrema "PYKOHT"

8. DneKTpoHHO-OuOIMoTeuHas cuctema m3garenbcrBa "FOpait" - Pexxum pocryna:
https://urait.ru/

9.  Open Academic Journals Index (OAIJI). [Ipodeccronanbras 6a3a JaHHBIX - Pexxum
noctyma: http://oaji.net/



10. [Ipesunentckas Oubmuorexka um. b.H.EnpimHa (06a3za JaHHBIX pa3TUYHBIX
npodecCHOoHANIBHBIX 00nacTeil) - Pexxum gocryma: https:// www.prlib.ru/

11. NudopmannonHo-cnpaBoynast cuctema "Koncynmsrant I[lmroc" - Pexum gocrtyma:
http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOEe o0ecredyeHue JAUCHMIUIMHBI (MOAYJis) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOIHMii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHH 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIOYAs NepevyeHb MPOrPaMMHOro odecneyeHust

OcHOBHOE 000PYI0OBAHUE:

- IIpoekTop

- AkBaguctuuisitop PHS AQUA 4

- Becwr ananutuueckue BJI-210

- Monomep M-500 6azoBbIit

- kad cym-p1it CHOJI 58/350(3meKTpoH. cTanb,BEHT-P)

[IporpaMMHoe obecrieueHme:
- Microsoft Office 2010 Standart



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA 5KOJIOI'MH, BUOJIOI'MN U T'EOT'PAD®NN

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

XUMUA

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

08.03.01 CrpoutenbctBo. CTPOUTETBCTBO

['on Habopa na OIIOII
2023

dopma 00yueHHst
OYHO-3a04YHast

Bnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

08.03.01 «Crpoutennc
TBO»
(B-CT)

Kommnereniusi cuntaercs: chOpMHUPOBAHHOW HA JaHHOM ATalle B Cliydyae, €CiIM TMOJTy4YCHHbIC
pe3ynsrathl  OOyYeHHs MO JUCHHUIUIMHE OIICHCHBI MOJOXHUTEIBHO (JMana3oH KPHUTEPHEB
OLICHUBAHUSI PE3YJBTATOB O0YUCHHS «3aU4TCHOY, YIOBJICTBOPUTEIBHOY, «XOPOILIOY, KOTIHMIHO»). B
Cllydae OTCYTCTBHSI TIOJIOXKHUTEIBHOW OLCHKM KOMIICTCHIMS HAa JAHHOM OTale CYHTaeTCs
HeC(OPMHUPOBAHHOM.

2 Tloka3aTe M OLlCHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHus
Tabnuua 3amonHsAeTcss B COOTBETCTBUM ¢ pasznenoM 1 Paboueil mporpamMMbl ITUCLMILIMHBIL
(Momyst).
3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIEHOYHBIX CPEACTB MO TUCIUILUIUHE (MOIYITIO)

HaumenoBanwne OLCHOYHOI'O CpEACTBA U IIP

Kourponupyembie mianupyembie pesy | KoHTposupyembie TeMbl encrapiienue ero 8 OC
NBTATHl 00y YEHHUS JUCIUIUTAHBI

ITpomesxyTouHas at

Texyuii KOHTPOIb
TecTalus

4 Onucanue Npoueaypbl ONCHUBAHUS

KadectBO cPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS II0
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAIlMi TPU MOMOIIM KOJUYECTBCHHOHM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcumanbHas cymma 0auioB mo guciuruimHe (Momymo) paBHa 100
Oamiam.

N (OnieHoyHOE cpencTBO™
Bu yueOHOH nesTesbHO —
(CobecemoBan [OTYeT 110 J1abOpaTOpHO# Tect k Temam 1-
cTH Pedepar [Bamaun 11Toro
ne abote 5
Ulexun - - - - 20 20
UlaGoparopHbie paboTsl [25 28 - - - 53
aCaMOCTOﬂTeJIBHaSI pabor| i 3 b4 i b7
liToro 25 28 3 24 20 100

*OuHas popma 00ydeHus

OneHouHOE cpencTBo™*

Bitn yraebroli Ortuer 1o naGopatopoii pa6 |KOHTPOIBH

ACATEILHOCTH CobecenoBanue ore PATOPHOH b ast padora |Tect k Temam 1-5 |Hroro
Jlexun - - - 20 20
JlaGopartopHbie paboThI 25 8 - - 33
CamocTositenbHas padora |- - 47 - 47




| Htoro

|25

8 47 20 100

**3agnas popma 00yueHUs

CyMMa 6am1013, Ha6paHHBIX CTYACHTOM IIO BCEM BHJIaM yqe6H0171 ACATCIIbHOCTU B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma Gamnos | Ouenka 1o mpoMesKy
o XapakTepucTuKa KayecTBa chOPMUPOBAHHOCTH KOMIIETEHIIUU
10 JUCLUIIIMHE TOYHOM aTTCCTAlluU
CTyneHT IEMOHCTPHPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIIETCHIUH, 00
Hapy>KHUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U NIyOOKOe 3HAaHHE Y4eOHOTO MaTep
0191 10 100 «3a4TeHO» / Haja, yCBOUI OSHOBHyIO nnTE:paTypy 1 3HAKOM C JOIOJHUTEIbHOMN JINTEPATYPOH, pe
«OTJINYHOY KOMCH/IOBAaHHOM MPOrpaMMOii, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHIE 3aaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETEHHBIME 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IEMOHCTPHPYET CHOPMUPOBAHHOCTD JUCIHUILTHHAPHBIX KOMIICTCHIHIA: OC
o1 76 110 90 «3a4TEHO) / HOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIILHBIE 01113161(14, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHUS IIPH aHATUTUYECKUX OINEpalUaX, IEPEHOCE 3HAHUU U YMEHU
1 Ha HOBBIC, HCCTAaHAPTHBIC chyaunn.
CTyneHT NeMOHCTpUpPYeT COPMUPOBAHHOCTh AUCIUATUIMHAPHBIX KOMIIETCHITHIA: B X
«3a4TeHO» / 0J1€ KOHTPOJBbHBIX MEPONPHITHII JOMYCKAIOTCSA 3HAUYUTENbHBIE OIINOKH, POSBISIETC
ot 61 1o 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHU, HABBIKOB 110 HEKOTOPBIM JUCLUIUITMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIBITBIBACT 3HAUYNUTEIBHBIC 3aTPYJHEHUS MU ONIEPUP
OBaHWHW 3HAHWSIMHU M YMECHHSAMM IIPU UX IIEPEHOCE HA HOBBIC CUTYALNH.
«HE 3a4TCHOY /
or 41 110 60 P ——— VY crynenra He C(bO}zMI/IpOBaI{LI JMCLUIIJIMHAPHBIE KOMIIETEHIIUH, TIPOSBIIETCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUI, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P —— JucuuninuHapHble KOMIETEHLIUH HE C(}iOpMI/IpO]zaHBI. IIposiBnsieTcst monHoe wiIu
How IMPAaKTUYECKHU I1OJTHOC OTCyTCTBI/Ie 3HaHWH, yMeHl/II/I, HaBBIKOB.

5 HpnMepmﬂe OLCHOYHbBIEC CPEACTBA

5.1 IlpumepHBIil IepeYeHb BONPOCOB MO0 TeMaM

Uro Ttakoe okcuapl? Kak ux kiaccuuIupyroT Mo XuMHYECKUM CBOHMCTBaM?
Uro Takoe OCHOBHOCTb KHCIIOTHI, KHCIIOTHOCTh OCHOBAHHSA?

YTo Takoe OCHOBHBIE CONTH?

B yem 3akmtogaroTcst cBoricTBa aM(OTEPHBIX THIPOKCHUIOB?

Kakwue Buzbl conet pazinnyaror?

AR e

* N

10.
11.
12.
13.

14.
15.

UYro Takoe peakius HelTpanuzanuu? Kakue npoayKkTel peakiuuu o0pa3yroTcs pu peakiuu
HeWTpanuzauuu’?

CdhopmynupyiiTe 3aK0H MOCTOSHCTBA cOcTaBa?

Hanummre nosiHpie 3IEKTPOHHYIO0 KOH(UTYpAIMIO aTOMa KUCI0poa (TOPsIIKOBBIN HOMED B
tabnuue J[.U. Menneneesa 8) u atroma xyopa (opsiaKoBslii Homep B Tabmute J[.1.
Menneneesa 17).

VYkaxxure, y KaKMX U3 HIXKE PUBEICHHBIX MOJIEKYJ XUMHUECKUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, Hy

[laiite onpeneneHre BaJeHTHOCTH.

Kakas snexkTpoHHast KOH(PUTypaIysi aTOMOB SIBJISIETCS] YCTOHYNBO?

Monsipaast macca BemiectBa? Jlaiite onpenenenue u npuBeaute GopMyiTy pacyerTa.
MonsipHasi Macca SKBHUBaJieHTa BemlecTBa? JlaiiTe onpeneneHue u npuBeaute GopmMyIry
pacdera.

CdhopmynupyiiTe 3aKOH SKBUBAJICHTOB.

Peakiuu noHHOr0 0OMEHa MAYT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?



16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.
43.
44,

45.

Jaiite onpeneneHne CHIbHBIM U CIa0bIM JIEKTPOIUTAM.

Chopmynupyitre npunnun Jle-1llarense.

B uém paznuune B CTPOSHUH BHEIIHETO YHEPreTHUECKOTO YPOBHS Y METAIJIOB U
HEMETaJIJIOB?

Kak yctpoeHa kpucTaminmieckas peieTka MeTauioB?

W3 npuBen€HHOTrO NMepeyHs BEIMUIINTE HA3BAHUS METAJLJIOB, 3aMIUIIUTE CUMBOJIBI 3TUX
AJIEMEHTOB: OJIOBO, KaJMHUH, MBIIIBSK, HOJI, OJIOBO, TEIUTYp, Oapuid, KpUIITOH, MOJIMOICH,
CeJIeH, pTyTh, OepUILIHiA, OOp.

Yro Takoe koppo3us? Kakue BUbI KOPPO3UU PA3IHUAOT?

[Tepeunciute criocoObI 3alTUTHI OT KOPPO3HH.

Kakue peakiinu Ha3pIBalOT OKHCIUTENIbHO-BOCCTAHOBUTEIFHBIMU?

Kak HaliTH CTeTIeHh OKUCIICHHS aTOMa XUMUYECKOT0 JIEMEHTa 10 (hopMyIie ero

coenuuenus ?Kakoii camblil a5ieKTpooTpuriaTenbHbIi anemMenT [leprnoanueckon cucremsl J. 1.
Menneneesa.

Uro Takoe anexTponus? Kakue BUABI 2JIEKTPOIN3a pa3IudaroT?

CpaBHUTE MPOLIECCHI THAPOIIN3A U AIIEKTPOIIU3A.

B Tpu npoOupkwu, coaepxaliie Mopouku MarHus, xenesa u cepedpa, 100aBUId 0 JUHAKOBBIH
00BEM COISTHOM KUCTOTHI. B Kakoit mpobupke He OyaeT HabmoaaThesl BeiieneHue rasa? B
KaKoi MpoOHMpKe peakius CTaHeT MpoTekaTh 6ojee OypHo? OTBET 000CHYHTE.

Urto Takoe xumudeckas KuHeTHka? UTo Ha3bIBAETCSI CKOPOCTHIO XUMUYECKON peakiuu?
Chopmynupyiite npasuino Baat-I'odda.

Kakoe coctosiHue 00paTuMoii peakiinu Ha3pIBaeTCsa XUMHUUECKUM paBHoBecreM? Kak ero
CMECTUTB?

Kak yreuku Hedtu npu €€ 100bIYe U TPAHCTIOPTUPOBKE BIMSIOT HA COCTOSIHUE OKpYKaroIIen
cpenbl?

Kaxos coctaB nedtu?

Kakue ¢usnueckue cBOHCTBa KOMIOHEHTOB HETH JIeKaT B OCHOBE NIEpEeroHKH HedTtu?

Yro Takoe OKTaHOBOE YHUCIIO?

Kaxk noBpIIaroT OKTaHOBOE YUCIIO?

VYpaBHeHue koHCcTaHThl paBHOBecHs rereporeHHol peakuu CuCO3(T)«>CuO(1)+CO,(T)

UMeeT BUJL
ITpu HapylIEHMM HUKEJIEBOTO OKPBITHSI HA KEJIE3HOM U3JEJINU B KUCIION Cpelle Ha aHOAE
OyZIeT MpoTeKaTh peakiys, ypaBHEHHE KOTOPOil UMeeT BU .
[Tpu paboTe ranbBaHUYECKOTO 3JIEMEHTA, COCTOSIIIETO U3 KaIMUEBOT'O M HUKEJIEBOTO
AIIEKTPOAOB, MOTrpyx)eHHbIX B 0,02M pacTBOpHI UX Cynb(haTOB, HA KaTOJIE MPOTEKACT
peakiys, ypaBHEHUE KOTOPO UMEET BUJL .
ITpu HapylIEHUH OJIOBSHHOTO TIOKPBITHSI HA XKEJIE3HOM U3/EJINU B KUCIION CPEJle Ha aHOAE

OyIeT mpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BUT
VYKaXuTe 4nciao MPOTOHOB U YUCIIO AJIEKTPOHOB B sijipe aToMa 1o Homepom 20.

[To xakoMy ypaBHEHHUIO PACCUUTHIBACTCS BEIMYMHA JIEKTPOJTHOTO MTOTEHITAA JIJIst
METAJITTNYECKOr0 AJIeKTpoia’?

KaKOG HOKpBITI/Ie METaJlJia Ha3bIBACTCSL aHO[[HBIM?

Kakoe nokpsiTHe MeTasia Ha3bIBa€TCA KaTOAHBIM?

[TpuBenuTe mpuMep — Kakoi MeTallI 00pa3yeT KaTOIHOE MOKPBITUE TI0 OTHOIICHUIO K
xKenesy?

[TpuBeauTe MpUMeEp — KaKOW MeTaJlJI 00pa3yeT aHOIHOE TTOKPBITHE TTO OTHOIIICHHUIO K
xKenesy?

Kpamxue memoouueckue ykazanusi
KoHTponbHBIE BONPOCH IO3BOJIIOT MPOBEPUTH CHOPMHPOBAHHOCTH KOMIIETCHIMH Y

CTYJIEHTA IO TUCIHIUINHE (MCTIONB3YIOTCS TPU NOJTYYSHUHU JOMYCKa K BBIOJHEHUIO TaOOpaTOPHOI
paOoThl, 3amMTe OTYETa M MpPHU TPOBEPKE YCBOEHHOIO JIEKLMOHHOIO MaTepuana, A



CaMOCTOSATEIbHOM OIICHKHU Ka4€CTBa OCBOCHU A y‘ICGHOﬁ JAUCHUIUIUHEL, IIPXU MOATOTOBKE K 3aquy).

HpI/I INIOMCKE OTBCTOB HaA BOIPOChBI PEKOMCHAOBAHA OCHOBHAasA W JOIIOJIHUTCIIbHAA

JauTeparypa.

IlIxana oyenku

Orenka

Bamner*  |Onucanue

CTyzeHT IeMOHCTpUpPYyeT c(OPMHPOBAHHOCTH KOMIICTEHIINH Ha HTOTOBOM YPOBHE, 0OHAPYKHBAET BCECT
OpOHHEE, CUCTEMAaTHIECKOE U I'TyOOKOE 3HaHUE y4eOHOr0 MaTepuasa, yCBOUI OCHOBHYIO JIUTEPATYPY U
5 3HAKOM C JIONOJIHUTEIBHON JINTepaTypoii, peKOMEHI0BAaHHOHN IIPOrpaMMO¥, yMeeT CBOOOIHO BBITIOIHSATD
TEOPETUYECKHE U NMPAKTHIECKHE 3aJaHusL, IIPEyCMOTPEHHbIE IIPOTPaMMOM, CBOOOIHO OIepUpyeT IpHod
PETCHHBIMH 3HAHUSAMH.

CTyzeHT JeMOHCTPUPYeT CHOPMHUPOBAHHOCTH KOMIIETCHIIH HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHHS OCB
4 O€HBI, HO JIOIYCKAIOTCSl He3HAYNTENbHBIE OIMNOKN, HETOYHOCTH, 3aTPYAHCHUS IIPH aHATUTUIECKHX
oIepanusx, IepeHoce 3HaHUH 1 Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

CTyzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIINH Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX
MEPONPHUATHH TOMYCKAIOTCS 3HAUUTETbHBIE OMINOKH, MPOSBISETCS. OTCYTCTBUE OTACIBHBIX 3HAHUH 110
HEKOTOPBIM KOMIIETEHIIUSAM, CTYJICHT UCIIBITHIBAET 3HAUNTEIbHBIE 3aTPYAHEHHUS IPH ONIEPHUPOBAHUM 3HAH
USIMU IIPU UX [IEPEHOCE Ha HOBBIE CUTYallUU.

CTyzeHT JeMOHCTpUpYeT ChOPMHUPOBAHHOCTH KOMIIETEHIIH HA YPOBHE HIKE 0a30BOT0, MPOSBIACTCS HE

2 -
JOCTaTOYHOCTh 3HAHUIL.

0 [IposBnseTcs MOIHOE MM MPAKTHYECKHU MTOJTHOE OTCYTCTBHE 3HAHHH.

*Kpurtepun olleHKH YCTHBIX OTBETOB M0 OTJEIbHON TEME TUCLUILINHBI (BCEro 5 TeM)

5.2 IlpumepsbI TECTOBBIX 3aJaHUI

Tect Ne 1 (c 01HEM ¥ MHOKeCTBEHHBIM BADHAHTAMHU OTBETOB)

1. Xumuueckas ¢popmyia cyiabpuTa KanbLus

1)CaSOy4

2)CaSO3

3)CaS

4)Ca,SO;5

2. NaCl, K,SO4, H3PO,4. CkombKo BelecTB U3 NPUBEACHHON IPYIIIBI OTHOCATCS K COMISIM?
1)0

2)1

3)2

4)3

3. Ot™MeTbTe IpyMIly, B KOTOPOI NPUCYTCTBYIOT TOJIBKO KHUCIOTHBIE OKCHU/IBI
1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO,

4)S10, n N,O4

4. HepacTBOPMMBIM THAPOKCUIOM U LIEJIOYBIO SBJIAIOTCS COOTBETCTBEHHO
1)Pb(OH), n Ba(OH),

2)Cu(OH), 1 Fe(OH);

3)NaOH u KOH

4)FeS u KNO;

5. IIpomyxrom B3anmoneiicteus Cl,O + H,O aBnsercs

1)xJI0pHOBaTUCTAs KUCIIOTA

2)XJIOpHasl KUCIIOTa

3)consiHast KHUCIIOTa

4)xnopucras KUCJI0Ta

6. Onpenenure MonekyspHyro Maccy coenunenne CaCOs:
1)25

2)50

3)100



4)150

7. BeiOepuTe XapaKTEpPUCTHKY COCTaBa MOJICKYJIBI POCTOTO BEIIECTBA:

1)cocToUT U3 aTOMOB OJTHOT'O BU/A

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)COoAepKUT TOJIBKO JIBa aTOMa

4)coIepKUT TOJIBKO OJIMH aTOM

8. O003HaYbTE JEMEHT, KOTOPBI BXOJUT B COCTaB IJIAaBHOM MOATPYIIIIHI:

1 )xanprmit

2)xene3o

3)menp

4)pTyTh

9. Ompenenure YUCIO 3JIEKTPOHOB, KOTOPOE MOXKET cojepxkarbcsi Ha f — momypoBHe
AIIEKTPOHHOU 000JIOUKH:

1)7

2)8

3)10

4)14

10. YkaxuTe ynucio NpoTOHOB B siApe aToma mmog Homepom 20:

110

2)20

3)30

4)40

11. KoBasienTHas cBsi3b Mexay aToMaMu A-B ocy1iecTBisieTcs 3a cuer:

1)mepexoa anekTpoHa oT A k B

2)cui 3IEKTPOCTATUUECKOT O IPUTSKEHUS MEXKY aTOMaMHU

3)nepekprIBaHUs aTOMHBIX opOuTasnei atomoB A u B

4)nepexojia napsl 3JeKTPOHOB OT A k B

12. MoHHas CBSA3b OCYILECTBISIETCS B pe3yJIbTaTe:

1)o6pa3zoBanus 001IEH AIEKTPOHHON TTAPhI

2)nepexosa IeKTPOHHON Mapbl OT OJHOT'O aTOMa Ha CBOOOJIHYIO OpOUTaIb APYTOro aToMa

3)cuit 3EKTPOCTAaTUYECKOTO MPUTSKEHUSI MEKIYy HOHAMU

4)cMelieHus 3JEKTPOHHOM Mapbl OT OHOTO aTOMa K APYroMy

13. Haubounpuiee 4nciao HOHOB 00pa3yeTcs MPH TUCCOIMALINH SIICKTPOIUTA

1)K,SO4

2)LiOH

3)H;POy4

4)AL(SO4);

5)Naz; POy,

14. 3MeHeHMe qaBleHus He CMELaeT PaBHOBECHS B CHCTEME:

)H,. + Se =H,Se

2)H2+ C12 =HCI

3)H2 + BI'Z = HBr

4)NO + O, =2NO,

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM NOH, KOTOPBIH

1)BOoccTaHaBIMBAETCS

2)IpUHUMAET AJIEKTPOHBI

3)okucnsercs

4)0TIaET CBOM 3JIEKTPOHBI

16. [Ipu srekTponr3e BOAHOTO pacTBOpa HUTPATa Kalus Ha aHOJIE BBIICTSACTCA:

1)O,

2)NO,



3)N,

4)H,

17. Ilpu sneKkTpor3e pacTBOpa HOAUAA HATPHUS y KaTo/la OKpacKa JakMyca B pacTBOpE:
1 )xpacHas

2)cuHsd

3)uoneroras

4)xénras

18. Bomopona o6pa3yeTcst mpu 3JEKTPOJIN3E BOJAHOTO PACTBOPA:

1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;3

19. 3aBHCUMOCTb CKOPOCTH PEAKIMH OT TEMIIEPATyphl ONPEAEISIETCS. ..

D)IIpasuiom Baut-T'odda

) Ipunnumnom [Mayau

3)3axonamu Payis

4)IIpaBunom Knaiinepona-Menaeneena

20. Xumuueckoe paBHOBECHE MOXKHO OIpPENeInTh, KaK TaKO€ COCTOSHUE CHCTEMBbI
pearupyromux CUCTeM, P KOTOPOM ...

1)cKOpOCTh TIPSIMOM peaKIu O0JIbIIIE CKOPOCTH 0OPATHOM peaKIuu

2)CcKOpOCTh OOPATHOM peakiuu OOJbIIEe CKOPOCTH MPSMOI peakiuu

3)ckopocTH mpsMOi 1 00paTHOM peakIuii paBHBI MEXy cO00i

4)CKOPOCTh MPSIMOM PEaKIIMK MEHBIIIE CKOPOCTH OOPAaTHON PEeaKIuu

Tect Ne 2 (Ha cooTBeTCTBHE H OTKPBITOIO THIIA)

1. YcTaHOBUTE COOTBETCTBHE MEXKAYy peareHTaMH W KPAaTKUMH HOHHBIMH ypaBHEHHSIMHU
peakiuii

A. BaC12 u N8.2CO3

b. Ba(NO3)2 u H2804

B. CUC12 u NaQS

1. Ba*" + S0,% =BaSO,

2. Cu*" + 8% =CuS

3. Ba®" + CO3%" =BaCO;

4.Ba?" + S* = BaS

2. Bocrnonssyiirecs Tabmuneir (.M. MeHneneeBa M YCTaHOBUTE MOCIEIOBATEIBHOCTD
BO3pAaCTaHMUs 3apsiia s1pa HIEMEHTOB:

1 )kanmii

2)HaTpuii

3)pyOunuii

4)akTUHUN

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

1. Al

I'. ArtroMuHMIA
4. YCTaHOBUTE COOTBETCTBHUE:
Cxema U3MEHEHUS CTENEHEN OKUCIICHUA



1.crY - Cr?t
2.Cr3" - Cr?t
3.Cr% - crdt
4.CI't - cr't
ITpouecc
A. Okucienue
b. BoccranoBnenue
5. YcTaHOBHTE COOTBETCTBHE MEXKY CXEMOW XUMUYECKON PEaKIMu U BBIPAKCHUEM 3aKOHA
JIEUCTBYIOIIMX MACC JJIsSl IPSIMOM peakiuu
Cxema peakiuu: BripaxkeHue 3akoHa IEHCTBYIOIIHUX Macc:
A. CaO(1)+CO,(r)=CaCO;3(1) 1. V=K[NO]2 [Cly]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H,S0,]
B. 3H,+N,=2NH, 3. V=K[NOJ?
I'. 2NaOH+H,S04=Na,SO4+H,0 4. V=K[NaOH] [H,SOy4]
5. V=K[NHj3]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHUE MEXKIY CXEMaMU NpPEBpAIICHHUS BEUIECTB U H3MEHEHUEM
CTEIEHH OKUCIICHHS a30Ta.
Cxema peakiuu
A. PH3 + NO — H3PO4 + N2
B.P+NO, — P,05+NO
W3MeHeHne CTENEHH OKHUCIICHHS a30Ta
1.-2—>+5
2.+3 > +5
.0—>+5
.12 -0
.4 —+2
6.-2—-0
7. YCTaHOBHTE COOTBETCTBHE MEXAY CXEMOW XUMHUYECKOM pEaKIUu M BEUIECTBOM-
BOCCTAHOBHUTEJIEM B HEH.
Cxema peakiuu:
A.H,S + 0, — SO, + H,0
E. SO3 + KI — IZ + K2$O3
B. MI’IOZ + HC] g MI’IC12 + Clz + Hzo
1. MH02
2.S0;3
3. H,S
4. KI
5. HCI
8. YKa)XuTe COOTBETCTBHE MEXAY PEarupyIOlUMHU BEIIECTBAMU U COKPAIIEHHBIM HOHHBIM
YpaBHCHHEM peakIuu (IJIEKTPOJIUTHI TPEJCTABICHB Pa30aBICHHBIMH BOJHBIMH PAaCTBOPAMH).
OTBeT 3anuImmTe B BUAC COUeTaHUsI OYKB U 1U(p.
A. CU(OH)Z + HNO3 -
b. CUC12 + Kzs g
B. H,S + Cu(OH), —
I'. CuSO,4 + LiOH —

whn B~ W



1. Cu®t + 8% — CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH), + H,S —CuS + 2H,0

4. Cu®* + 20H~ — Cu(OH),

9. VcTaHOBUTE COOTBETCTBUE MCKOAY CXeMOU peakiun U CMCHICHUCM PABHOBCCUS IIPU

YBEIMUYEHUU 00bEMA PEakIMOHHON cMec. OTBET 3aIUIIIATE B BUC CcOUYeTaHUs OYKB H U(p.

A. Br, (x) + H, (1) <> 2HBr (1)

b. H, (r) + Se (1B)«> H,Se (T)

B. NH; (r) + HCI (r)«<> NH4Cl (TB)
1. [TpakTHYecku He CMeIaeTcs

2. CmemaeTcs BIpaBo

3. CMemiaeTcs BJIECBO
10. [JaHbl cxembl NpEBpAILEHUM, NPOTEKAIOMIME B BOJHBIX PACTBOpPAX. 3aKOHYUTE

ypaBHEHHWE pEAaKIMU U YCTAHOBUTE COOTBETCTBHE MEXKIYy CXEMOW peakiuu U CyMMOMU
K03 (UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUHU.

A. AgNOj3 + NaCl —
b. Be(OH), + CsOH —
B. BaCO; + H,SO, —
I'. NaOH + HCl —

Kpamxue memoouueckue ykazanus
TectupoBaHue NPOBOAWUTCA MPU 3aBEPIICHHM W3YyYECHHMs NPONWJIECHHOTO Marepuana Io

OTIENBHBIM pa3zienaM TeM. CyMMmapHas OLleHKa IO MPOHAEHHBIM TeCTaM NEpEeBOAUTCS B Oaslibl ¢
COXpaHEHHEM IPOIIOPIN, COMIACHO KPUTEPUSAM OICHKH (MaKCUMAJIbHBIM 0aJll 10 CyMMe TeCTOB—
20). Bpemst tectupoBanusi, oObiuHO HEe MeHee 40 MuUHYT. Pe3yneraTel TeCTUpOBaHUS MPOBEPSET

npenoaaBaTeiib.
IlIxana oyenku

Ouenka Bbamier Onucanue

5 19-20 Brmonueno 6omee 90 % 3amanmii
4 14-18 Beinonneno ot 70 1o 89 % 3ananuii
3 10-13 Brimonneno ot 50 o 69 % 3amanuii
2 69 Brimonaeno ot 30 1o 49% 3aganunii
1 0-5 Brimonueno menee 30%

5.3 lipumep 3a1aHuii Ha 1a00pPaTOPHYIO padoTy

—

&

Tematuka 1a00paTOPHBIX padOT (JIs1 CTYJICHTOB OYHON (OPMBI OOYUICHH):

Knaccel Heoprannueckux coeIuHeHN. XMMHUYECKUE CBOMCTBA OCHOBAHUM, COJIEH, KHCIIOT.
3aKoH 3KBHBaNIEeHTOB. OmnpeeneHne MOJIspHON Macchl SKBUBAJIEHTa METalIa.

CtpoeHue aToMa U MepuoAMIecKasi CUCTEMA JIEMEHTOB. XUMHUYECKasi CBA3b U CTPOCHHUE
BEIIECTBA.

CriocoObI BEIpayKEHUE COCTAaBOB pacTBOPOB. OmnpeiesieHne KOHIIGHTPAIIMHA PACTBOPOB
METOAOM TI/ITpOBaHI/IH.

Peakiiny noHHOrO OOMEHA.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.

DJIEKTPOIIH3.



Tematnka nabopaTopHbIX padboT (3a0uHast hopMa oOydeHus):

1. Peakumu noHHoro oomeHa.
2. DnexTponus.

[Tpumepsl 3amanuii U1t 1a00paTOpHBIX padboT (As1st Bcex GopM 0OydeHus):

3aganue 1

[IpencraBbre pasBepHyThiii oTBeT. K 2 M pactBopa cymbdara menu (II) B mpoOupke
nmo0aBBTe TaKoH ke 00hEM pacTBOpa enkoro Harpa. Uro Habmonaere? CocTaBbTe MOJICKYIISIPHOE H
MOHHOE YpaBHEHUs peakiuu. PaccMoTpuTte e€ ¢ Mo3uluii OKUCICHUSI-BOCCTAaHOBIICHUS. MOXKHO T
OTHECTH PEaKIUU OOMEHa U 3aMELICHUS K OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIM?

3aganue 2

[IpencraBere pa3BepHYTHI 0TBeT. B mpobupky Hanelite 4-5 mu pacTBopa cynbdara Meau
(IT) m omyctute B He€ Kycodek xene3a. OcraBbre npoOupKy B mTatuBe Ha 1-2 muH. CocraBbre
YpaBHEHUS PEAKIUU U PACCMOTPUTE €€ C MO3ULIUN OKUCIICHUS-BOCCTAHOBJICHHS.

3amanmue 3

[IpencraBsre pa3BepHyThI 0TBET. ONMYCTUTE CTEKISHHYIO NAJIOYKY HAa YETBEPTh B COJISIHYIO
KucIoTy. BTopyro nanouky omyctuTe B pacTBop aMmMuaka. [logHecute cMOUeHHBIE KOHIIBI MajJ04YeK
onmusko apyr k npyry. Uro nHaGmromaere? MOXHO 1M TOBOPUTH 00 HMOHHOM B3aUMOJICHCTBUU
BELIECTB B IAHHOM JKCIIEpUMEHTE?

3aganue 4

[IpencraBbre pa3BepHYTHIM OTBET. B mpoOupky ¢ 2 MII pacTBOpa THAPOKCHAA HATPHUS
HajeiTe 3-4 Kamum cnupTOBOTO pacTBopa (enondranenHa. Urto Habmomaere? 3areMm a00aBBETE
HECKOJIBKO KaIleJlb COJITHON KUCIJIOTHI 10 00eCI[BEUNBaHUS pacTBOPA.

3aganue 5

IIpencraBere pa3BepHYTHIH OTBeT. B mpoOupky HajeiTe 2-3 M1 pacTBOpa XJOpHIA WA
cynb(aTa 1MHKa U 106aBsTe 7-10 Kamenb pacTBopa ménoun. B3donraiite cogepxumoe IpoOUpKH.
UYro nabmomaere? JloO6aBbTe B HpOOMPKY Takoi ke O0BEM pacTBOpa CEpHOM KHCIOTHL. UTo
HaOronaere?

3amanue 6

3a)XMUTE B MeTallIM4eckue mumnibl Hebonbmon kycouek Mena (CaCO3) u nmpokanuBaiTe

€ro HECKOJIbKO MHHYT HaJ IUlaMeHeM cnupToBKu. Ha kakue BemiecTBa paszmaraercsi kapOoHAT
KaJIbLUs IIPY HAarpeBaHUU? 3alUIINTE YPABHEHUE PEAKIIHH.

3amanne 7

B otnenbHbIX mpobupkax uccienyiite otHomeHue okcunaa kanpuus (CaO) x constHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hanmiure ypaBHEHHE pEakIMH.
AHajoruusbele ombIThl mHpoBeaute ¢ okcuaom Meau (CuO). Cpenaiite BbIBOI O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3amanne 8

[TomecTuTe B mpoOMPKY HEOONBIIOE KOJIMYECTBO KPHUCTAILTMUECKOTO aleTara HaTpus |
npuiieite pactBop cuibHOW conssHOW KkucioThl (HCL). Ilo xapaktepHOMy 3amaxy OINpeeuTe
oOpa3oBaHue yKCycHOM KucioThl. CocTaBbre ypaBHEHHE peakiuu. KakuM MeToioM MoiydeHa
YKCyCHasl KUCIIOTA.

3aganue 9

[TpurotoBbre 2M (AByMousiHbIN) pacTBOp NaCL.

3aganue 10

ITpurotoBbsre 15% xnopuna Hatpus.

Kpamkue memoouueckue ykazanus

Pe3ynbraThl, Moy4eHHbIE B X0/1€ SKCIIEPUMEHTA JIOJIKHBI ObITh O(DOpPMIIEHBI B BUJIE OTYETA.
CTyaeHTOM TOJKHBI OBITh TOJATOTOBJICHBI OTBETHI HAa KOHTPOJBHBIE BOMPOCHI MO TeMaM padoT
MpaKkTUKyMa, perieHsl 3aaanus JlabopaTtopHOTro mpakTUKyMa (CM. pabodyro mporpamMmy, pasieibl:
5.2 CopaepkaHue pasfenoB U TeM AMCHUIUIMHBL, 6. MeToauueckue yka3zaHus 1O OpraHHU3aIUH
W3YUYEHUs AUCIUIUIMHBI (Moyss1)). [Ipu moucke oTBETOB Ha BOMPOCHI PEKOMEHI0BaHA OCHOBHAS U



JOTIONTHUTENIbHAS ~ JTUTepaTypa (CHHCOK JIMTEpaTyphl TMpejacTaBieH B pabouell mporpamme

JACIIUATIITAHBI ).
IHlxana oyenuxu
Ormenka Bamner* Omnucanne
CTyIeHT IEMOHCTPUPYET CPOPMUPOBAHHOCTh KOMITCTCHIIHH, OOHAPYKUBACT BCECTOPOHHEE, CHCTEMATHY
5 4 €CKOE U IyDOKO€e MOHUMaHUE YUeOHOr0 MaTepuaa, OJHOCTEIO C(OPMUPOBAHBI YMEHHS U HABLIKU [IPH
BBITIOJIHEHUH JIa0OPaTOPHO paboTel, 0GOPMIIEHHH PE3yJILTATOB M 3AlIUTE OTYETA MO JTabOPaTOPHOM pad
ote. Bce 3amanusi OCBOCHBI.
CTyIeHT JEMOHCTPUPYET C(HOPMUPOBAHHOCTH KOMIIETEHIINY HA CPEJHEM YPOBHE: OCHOBHBIE 3HAHUS OCB
4 3 OCHBI, yMEHHS U HABBIKM [IPH BBIMOJIHEHHUH J1a00PATOPHOM paboThl, 0pOPMIICHHUH PE3YJIBTATOB U 3aIHTE

oTyera 110 j1abopaTtopHoii paboTe chopmupoBanbl. Bee 3aaHNA OCBOSHBI, HO JAOIYCKAIOTCS HE3HAYUTEI
bHBIC OLIMOKH, HETOYHOCTH, 3aTPYJHCHUS IPU aHATUTHYCCKHX OIEpPaLHsX.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIIETEHIIH HA 6a30BOM yPOBHE: B X0J1€ KOHTPOIBHBIX
MEPONPHATHI JJOIYCKAIOTCsl 3HAYUTENIbHbIC OIIMOKH, CTYJCHT UCIIBITHIBACT 3HAUUTEIILHBIC 3aTPyJHEHUS
3 2 NI NIepeHOCe 3HAHWH Ha HOBBIE IIPAKTUUECKUE CUTYallnH. Y MEHUS U HaBBIKH IIPH BBITIOJHEHHUN J1abopaT
OpHOH paboTHI, 0OPMIICHHH Pe3yIbTaTOB U 3aIUTE OTUYETa IO JabopaTopHOH paboTe ChopMHUPOBAHBI H
€M0JIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHBI BEIBOJIBI.

CTyZ[eHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL KOMIICTCHIIMU Ha YPOBHE HUKE 68.30BOFO, MIPOSIBJIACTCS HE

2 1 - .
JOCTaTOYHOCTH 3HAHUHN, YMEHUU 1 HABBIKOB

1 0 HpOHBJ’IS{eTCH TIOJITHOC WJIU HNPAKTHYCCKH IOJIHOE OTCYTCTBUC 3HaHHﬁ, yMeHI/Iﬁ Y HABBIKOB

*[IIkana OIEHKHM TO OTAETbHON nabopaTopHON paboTe MUCIUILUIMHBI (O4Has Qopma
o0yueHwus - 7 1abopaTopHBIX paboT; 3a0uHas popma oOyueHus - 2 pabOThI)

5.4 Ilepeuens TeM pedepaToB

Tema pedepara « TUbl XUMUYECKON CBSA3I

Kpamkue memoouueckue ykazanus

Pedepar momkeH ObITh 0GOPMIIEH B COOTBETCTBHE C YCTAaHOBJICHHBIMH TPEOOBAHHSIMHU
TpebGoBanus K 0POPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBaTM(PUKALMOHHBIX Pa0bOT (IPOEKTOB),
pedepaToB, KOHTPOJIBHBIX PabOT, OTYETOB MO MPAKTHUKAM, JJAOOpaTOpHBIM padoram. CTpyKTypa u
npaBuna  opopmieHus.  CK-CTO-TP-04-1.005-2015. TlucemenHblii  pedepar  sBusercs
00s13aTeNIbHOM PaboTOM N HEOOXOJUMBIM YCIOBUEM ISl CIaYH JUCLIUTUINHBL.

O6bem pedepara — 15-20 crtpanun. Pedepar sBasercs ydeOHO-HCCIIETOBATEIHCKON
pabotoil. bonee 50 % TekcTa pedepara JOKEH COCTaBJIATH OPUTMHAIBHBIM aBTOPCKUH TEKCT.
[TpoBepuTh TEKCT Ha IJIaruaT MOXKHO Ha caiiTe http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar
JIOJDKEH COCTOSITh M3: TUTYNA, COJEpKaHMs C YKa3aHHEM CTpaHHIl paszaesioB pedepara, BBEICHUS
(OTpa3uTh AaKTyalbHOCTb TEMBI, €€ BaXHOCTb JUII IOHMMAHUS XUMHUYECKUX IPOLECCOB,
NPUHAIISKHOCTE K (PyHJZaMEHTAJbHBIM TOHATHSM XUMHH, OOO3HaYMTh WENIW U 3a]a4d
NUCbMEHHOW paboThl), OCHOBHOM YacTH, COAEprKallleld HECKOIBKO Pa3/ieoB/IIaB (B KOHIIE KaXKJOH
IIaBbl/pasfieia — KpaTKhe BbBIBOJBI), 3aKitoueHHUs (0003HAYUTH BBIBOJABI, KOTOPBIE IOJKHBI
COOTBETCTBOBATh 3ajadaM paboThl; IMOC]E€ BBIBOJAOB OOOOLINTH M3YYEHHBIN MaTepuas, MOJIBECTU
UTOTH pabOThl, OCHOBaHHbIE Ha aHAJIM3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMaTU3UPOBAHHBIX
Y TUIATEJIbHO HW3YyYEHHBIX NpU paboTe ¢ JIUTEpaTypoi), CIUCKa JIUTEpaTypbl (HE MeHee S5-Tu
UCTOYHUKOB). PedepaTsl CTyAC€HTOB JOKHBI OTINYATHCS.

Illkana oyenku

Ornenka Bamnsr Onucanne

CTyZaeHT IeMOHCTpUpPYET CHOPMHPOBAHHOCTH KOMIIETEHIINM Ha HTOTOBOM YPOBHE, 0OHAPyKHBAET BCECTOP
OHHee, CHCTEMaTH4eCKOe U Ily0oKoe 3HaHHe y4eOHOro MaTepHala, yCBOMI OCHOBHYIO JINTEPATYPy U 3HAK
5 3 OM C JOTIOJHUTENBHOH INTEepaTypoii, peKOMEHIOBAHHOH POrPaMMOii, yMeeT CBOOOIHO BBIIOJIHSTE IIPAKT
HYECKHe 3aaHMs, IPeLyCMOTPEHHbIE IPOTPaMMOH, CBOOOIHO ONepUpyeT TPHOOPETEHHBIMH 3HAaHUSIMU. O
dopmieHne pedepara U €ro OPUTHHAIBHOCTh COOTBETCTBYIOT YCTAHOBIEHHBIM TPEOOBAHHSAM.

CTyzmeHT IeMOHCTpUpPYyeT COPMHPOBAHHOCTH KOMIICTCHIINH HA CPEIHEM YPOBHE: OCHOBHBIEC 3HAHHS OCBOE
HBI, HO JIOMYCKAIOTCS He3HAYUTEIbHBIE OITMOKH, HETOUYHOCTH, 3aTPyJHEHHS IIPH BBINOIHEHUH aHAIN3a JTUT
epaTypbl, IepeHoce 3HaHUI U Ha HOBbIE, HECTaHAAPTHBIEC cuTyauun. Pedepar opopmiieH ¢ He3HAYUTEIbHBI
MU 3amedaHusIMH. OpUTHHAIBEHOCTE pedpepaTa COOTBETCTBYET YCTaHOBIEHHBIM TPEOOBAHHSM.
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CTyzmeHT IeMOHCTpUpPYyeT COPMHPOBAHHOCTH KOMIIETCHIINH Ha 6a30BOM ypOBHE: B X0/I¢ KOHTPOJIBHBIX M€
PONPHUATHH OMYCKAIOTCA 3HAYUTETBHBIE OLIMOKH, IPOSBIAETCS OTCYTCTBHE OTAETIBHBIX 3HAHHUM, CTYACHT
3 1 UCTIBITBIBAET 3HAUUTEIIbHbIC 3aTPYJHEHUS [IPU ONIEPUPOBAHUY 3HAHUAMU IIPU UX IIEPEHOCE Ha HOBBIE CUTYya
n. Pedepat opopmiieH co 3HaUMTETBHBIME 3aMedaHusIMH. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET yC
TaHOBJICHHBIM TPEOOBAHUSIM.

CTyzeHT IeMOHCTpUpPYeT ChOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIKe 0a30BOT0, MPOSIBIISETCS HENIO
2 0,5 cratouHOCTh 3HaHHH. Odopmienue pedepara 1 ero OpUrHHAIBHOCTS HE COOTBETCTBYIOT YCTAHOBICHHBIM T
peboBaHUAM.

HpOS{BJ’IS{eTCH IIOJIHOC MUJIK NMPAKTUYCCKU MOJIHOC OTCYTCTBUE 3HAHUM. O(l)OpMJ'IeHI/Ie pe(bepaTa " €ro OpuruH
AJIbHOCTb HECOOTBETCTBYIOT YCTaHOBJICHHBIM Tp€6OBaHI/I$IM.

5.5 Ilpumep pa3HOYPOBHEBBIX 33/1a4 M 32 IaHUI

IIpumeps! 3agau:

3anaua 1.

CocraBbTe CcXeMy YpaBHEHHsS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIMM, HUIYLIeH IO
cxeme

KMnO,4 + H3PO5 + H,SO4 — MnSO,4 + H3PO,4 + K,SO,4 + H,O

3anaua 2.

CocraBpTe CX€My YpaBHEHHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakUUH METOJOM
AIIEKTPOHHO-MOHHOTO 6ajaHca, MPOTEKAIOIIEro B IIEI0YHOH cpere:

KMnO, + KNO, + KOH — K,MnO4 + KNO5 + H,O

3amaua 3.

CocraBpTe CX€My YpaBHEHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEakUUH METOJOM
AJIEKTPOHHO-MOHHOTO 0ajaHca, MPOTEKAIOIIEero B KUCIION cpefe:

KMnO,4 + H,S + H,SO4 = MnSOy4 + S + K,SO4 + H,O

3amaua 4.

CocraBpre CXE€My YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu METOJ0M
3JIEKTPOHHO-MOHHOT0 OajaHca, MPOTEKaIoIIero B HEUTpaIbHOM cpejie:

KMnO,4 + KNO, + H,O — KNO3 + MnO, + KOH

3amaua 5.

CocraBpre CXeMy TaJbBaHMUECKOIO JJEMEHTAa, B KOTOPOM 3JEKTPOJaMH SBISIOTCS
MarHueBasi U HUHKOBAs IUIACTUHKH, OINyILEHHbIE B pACTBOPHI UX MOHOB C AKTUBHOM KOHIIEHTpanuei
Imoub/n. Kakoii MeTarut sBisieTcst aHOIOM, Kakoi katonoMm? Hanummre ypaBHEHHE OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHON pEaKUy, IPOTEKAIOUIEH B 3TOM rajibBaHUUYECKOM 3JIEMEHTE, U BBIYUCINUTE €r0
SHC.

3amaua 6.

Kakas macca Meau BBIIEIUTCA HA KaTone NMpH AeKkTposnse pacteopa CuSO,4 B TeyeHuu 14
npu cuse Toka 4 A?

3agaua 7.

B 600 cM> BozbI pactBopeHo 30 r BemiecTBa. Boruncnute MaccoByro 00 BeecTBa B %
(POLIEHTHYIO KOHIICHTPAIIHIO)

3amaua 8.

[Tnotaocte 40% pactBopa HNO5 paBna 1,25 r/em’. Paccunrars MOJISIPHYIO KOHLICHTPALIUIO
3TOr0 pacTBOpA.

3amaua 9.

VYpaBHsHTE CIEAYIOUIYIO CXEMY pEaKlH, UCIOJb3Ysl METOJ MOHHO-3JIEKTPOHHOTO OaiaHca.
Vkaxkute okucnutenb u BoccraHosutens K,Cr,O; + HCl — CrCl; + Cl, + KC1 + H,O.

3anaua 10.

VYpaBHsiiiTe ClIeaYyIONUYI0 CXEMY peaKkIiH, UCIIOIb3ysl METOA HOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxure okucaurens u BocctanoButens. KBrO5 + FeSO4 + H,SO4 — Fey(SO4)5 + KBr +H, 0.

3agaua 11.

Cxonpko rpammoB NaOH Hazno B3s1h u1s1 npurorosiienus 0,5 e 0,02m pacTtBopa?



3agaua 12.
K 1av® 20% pacTBOopa TMIPOKCHA HATpUs, INIOTHOCTh KoToporo 1,22 r/em’, npubaBunu 10

IM> BOJIBI. BBIYHCIIHTE IPOLEHTHYIO KOHICHTPALHIO IOIYYEHHOTO PACTBOPA.

3amaua 13.

N3 400 T 20% pactBOopa mpu OXJAXACHUH BbLACIUIOCh 50 ' paCTBOPEHHOI'O BEIIECTBA.
KakoBa MaccoBast 10J1st ocTaBIIerocs pactsopa?

3amaua 14.

3anumuTe 3JIeKTPOHHbIE KOHPUTypaluu cieayonmx noHos: Cl7 Ca’t; AP 07,

3amaua 15.

3anumuTe NpUBEAEHHBIE HMXKE CXEMbl, 3aMEHHUB  BONPOCUTENIBHBIH 3HAaK Ha

COOTBETCTBYIOIIUI cuMBOI: 1M ]pyY, OyKBY, 3Haku "+" mmm "-":

1. Ba’ - 2% — Ba?"

2.Br? ... % — Br

3.2-28 — 8"

4.8%+28 — 82

5.Fe? -8 — Fe*

Kpamxkue memoouueckue ykazanus

3ama4yn 1Mo JAUCIUIUIMHE BBIIAIOTCS KKIOMY CTYACHTY MHIMBHIYajdbHO. BapuaHTHI 3amaq
npencraBieHsl B yuyeOHom mnocobun T.K. Muxanpuenko. Xumus: 3agaud, yHpakKHEHUs WU

KOHTPOJIbHBIE 3a/1aHus 10 00meit xumun. — BraguBocrok. UznatenscrBo BI'YOC.
IlIxana oyenku

Ornenka Bammer* Onwucanne
5 ) Bce pacueTsl BBITOTHEHBI IPABUIBHO, CTYACHT MOXKET O0BSICHUTD (DM3NYECKHI CMBICI ITOTYICHHBI
X Pe3yJIbTaTOB, ClIEIaTh BBIBO
4 | Bce pacueTsl BBIOIHEHBI IPABUIIBLHO, CTYAEHT MOXKET OOBSICHUTH (PU3HYESCKUIA CMBICI ITOTY4CHHBI
X pe3yJbTaToB, HE MOXKET CAENATh BHIBO
3 0.75 Bce pacueTsl BBIIOIHEHBI IPABUIILHO, CTYACHT HE MOXKET O0BSICHUTD (HDH3MIECKHI CMBICI MTOJIYy4eH
i HBIX Pe3YJIbTaTOB, HE MOXKET CJIENIaTh BEIBOJ
) 0.5 PacueTs! BBIIOIHEHbI HEIPABHIBHO B OTAEIBHON YacTH 3a/1a4H, B CBSI3H C YeM I0JIy4eH HEBEPHBII
’ pe3yibTar
1 0 PacueTs! BEIIOIHEHBI HEMPaBUIBHO

* Kputepuu olieHKH OTAEIbHON 3a1aun (Bcero 12 3agaq)

5.6 Ilpumepsl 3a1aHNH JIS1 BBINOJTHEHNS] KOHTPOJILHBIX padoT

KonTponpHast pabora mpexycMapuBaeT pelleHHe 33ahad 1o BapuaHTaMm. KoHTposibHas
paboTa npeaHa3HaYeHa CTYACHTaM 3a09HON (POpMBI 00ydeHus

BapuaHTBI KOHTPOJBHBIX 3aIaHUK MpeACTaBiIeHBI B yueOHOM nocooun T.K. MuxabueHko,
JL.B. bemoyc Xummus: [IpakTukym 1o oOmed W HEOPraHM4ecKod XUMHHU. — BraamBOCTOK.
NznarensctBo BI'YOC. (cm. c1p. 35).

Kpamxue memoouueckue ykazanus

Kakaplii CTYIEHT BBINOJHSIET BApUAHT KOHTPOJIBHOTO 3aJaHMs, OOO3HAUEHHBIM JByMS
nmocienHuMH  mUdpamMu  HOMEpa  CTyaeHdeckoro Owiera (mmdpa). Hanpumep, Homep
cryaenyeckoro ounera CT-03-235, nBe nociennue uudpsl 35, UM COOTBETCTBYET BapUaHT 35.

IlIxana oyenku

OreHka Bbanmst Onucanue

5 47 Bce pacdeTs! BBIOIHEHBI IPABHUIBHO, CTYAEHT MOXKET OOBSICHUTD (DPU3HIECKUHA CMBICI ITOTYICHHBI
X pe3ynbTaToB, CIAETATh BBIBOL

4 38 Bce pacueTsl BEIIOIHEHBI IPABUIIBHO, CTYAEHT MOXKET OOBSICHUTD (PU3HIECKUH CMBICI ITOTYICHHBI
X Pe3yIbTaToB, HE MOXKET CAENATh BHIBOJ

3 23 Bce pacueTsl BEIOIHEHBI IPAaBUIIBHO, CTYAEHT HE MOXKET OOBSICHUTD (DH3HIECKHIA CMBICI ITOJIy4eH
HBIX Pe3yJIbTAaTOB, HE MOXKET CJIENIaTh BEIBOJ

5 10 PacueTs! BbINONIHEHBI HENPaBUIBHO B OTIEIBHOM YacTH 3aa4i, B CBA3U C YEM I10JIyUCH HEBEPHBIH
pesyabrat. [IpaBuinsHO pemeno 10 npoueHToB 3agay




PacueTs! BEITTOTHEHEI HEIPAaBUIBHO
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