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Coneprxanue

IlosicHuTeIbHAS 3aIIMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBAaHHUS C(OPMHPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB
oOydeHHs] 10 IUCHUIUIMHE, OO0ECICUYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMBI MPOMEKYTOYHOH aTTECTAIIMH: 3a4€T C OLIEHKOH 1 Kypc 3aouHast popma o0yUdeHHS.

[lepeuens komneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHHUSI TUCIIUTUIUHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kon WHIANKATOpa JOCTMKEHUSA KOMIICTECHIINN

OIIK-1. CniocobeH penats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIEITENILHOCTH C MCIIOJIb30BaHUEM
METOIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKoro aHaju3a u
MOZCITUPOBAHUS

OIIK-1.2. IIpuMeHsieT METObI TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO

HCCIIE0BaHUS 0OBEKTOB, MPOIIECCOB,

ﬂBHeHHfI, IIPOBOAUT SKCIICPUMEHTHI 11O BaﬂaHHOﬁ METOJUKE U aHAJIN3UPYET UX

pe3yabTaThl

OIIK-1.3. 3HaeT OCHOBHBIC ITOHATHS U 3aKOHBI XUMHUH, CIIOCOOCH 00BICHATH

CyIIHOCTb XUMHUYECCKUX SBJICHUN U
IpoueccoB

Pe?;yJII)TaTI)I O6yq€HH$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIAaHUPYCMbIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Kon u HanmeHOBaHME HHANKATOPA Pe3ynbraTel 00y4eHUs! 10 AUCIMIUINHE Or1ieHOYHBIE
JOCTHXKCHUS KOMIICTCHIINN MaTtepurajbl
(cemectp )

OIIK-1.2. TIpuMeHsieT METO/IbI
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
UCCIIeI0OBaHUSI 0OBEKTOB, MPOLIECCOB,
SIBICHUH, TPOBOIUT SKCIIEPUMEHTHI 110
3aJJaHHOM METOAMKE U aHAIU3UPYET UX
pe3yIbTaThI

OOGyuaromiuiicst 3HaeT:

XUMUYECKHe CBOMCTBA JJICMCHTOB psaaa rpynmn
MIEPHOAMYECKON CUCTEMEI (B 3aBUCHMOCTH OT HAIIPABICHUS
HO,I[FOTOBKI/I);HpaBI/IJ'Ia Oe3omnacHoOM pa6OTI)I B XHUMHNYCCKHUX
nabopaTopusx

Tectsl . 2.1.1

OO0yuatomnuiics ymeer:

MPOBOAUTH PaCYCThl KOHLUECHTPAlMHU PAaCTBOPOB Pa3IMYHBIX
COC/IMHEHHH, ONpPEeeNsITh N3MEHCHHE KOHLEHTPALUH TIpH
MPOTEKAHUM XMMHYECKUX pPEaKUuil, NPOBOAUTH OYHUCTKY
BEIECTB B JJAOOPATOPHBIX YCIOBHSX, ONPENEIIATH OCHOBHBIC
(u3MUIeCKHe XapaKTePUCTHKU OPraHUYECKHX BEIECTB.

Tectol . 2.2.1

OO0y4aromnuiics BIaaeer:

Bomnpoce . 2.3.1

HABBIKAMH  BBIIOJHEHHS  OCHOBHBIX  XHMHYECKHX
112a00paTOPHBIX onepaiyn

OIIK-1.3. 3naer ocHOBHBIE mOHATHA H | OOy4arOUUIACs 3HACT: Tectet m. 212

3aKOHBl ~ XMMHH, CHOCOOEH  OOBACHATH | mepHoAMYEcKHil 3akOH M ero ucrmonmb3oBanume B | Bompocsl m. 2.1.3

CyNIHOCTb ~ XMMHYECKMX  SBJICHHH W | IPeACKa3aHHU CBOWCTB JJIEMEHTOB M COCIMHCHMIl, BHJBI

TPOLIECCOB XUMHYECKOH CBS3H B DPAa3jIMYHBIX THIAX COCIUHCHUI,

MCTO/Jbl OIIMCAHUA XUMHUYCCKHX paBHOBeCI/lﬁ B pacTBOpax

SJIEKTPOJINTOB, CTPOEHHE H CBONCTBA KOMIDIEKCHBIX
COCJIMHEHUH, METOJbl  MaTeMaTHYeCKOro  OIHCAHMS
KHHETHKHU XUMUYECKUX peakuui, CBOMCTBa
BaKHEHIIINX KJIaCCOB OPraHUYEeCKUX COCIMHCHUH,

0COOEHHOCTH CTPOCHHS M CBOMCTBAa pPaclpOCTPaHEHHBIX
KJIACCOB BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI, OCHOBHBIE
MPOIIECCHI, MPOTEKAIOIIHNE B AIEKTPOXUMHUUECKUX CUCTEMaX,
MPOIIeCChl KOPPO3MHM M MeToIbl OOpsObI C KOppo3ueii,

ocoOble  CBOCTBA M 3aKOHOMEPHOCTH  IOBEICHUS

JUCTICPCHBIX CUCTEM

OOyuaronuiicst ymeer: Samanus 1. 2.2.2
OINpeaCIATh TCPMOANHAMUYCCKUEC XapaKTCPUCTUKH

XUMHUYECKHX pEaKkIuid ¥ paBHOBECHBIE KOHIICHTPAIHI
BEIICCTB,

OOy4aronuiics BIaaeer:

METOIaMH omnpeieNicHHs pH pacTBOpOB 51
ompesieNieHNs] KOHIIEHTpaluid B pacTBOpax, METOAaMHU
CHHTE3a HEOPTaHHYECKUX U MPOCTCHUIINX OPraHUYECKUX
COCJIMHEHUM.

Onenku 1. 2.3.2




[TpomexyTouHast arTecTarus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMHUX HOpM:
1) cobecenoBanue;
2) BeimonHeHue 3ananuii B OMOC.

2. Tunosbie! KOHTPOJILHBIE 32JAHUS WIH HHbIE MATEPHAJIBI /15 OLEHKH 3HAHUM, yMEHHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaAKTePU3YOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH UM i

2.1 TunoBble BOIIPOCHI (3aL[aH]/I$l) JIJIS1 OLEHKH 3HAHHII B KauecTBe 06pa30BaTeJ’ILHOF0 pe3yJjbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon v HaumeHoBaHME HHOUKATOpA OO0pa3oBaTenbHBINH Pe3yIbTaT
JIOCTIDKCHHUS KOMITCTCHITHI

OIIK-1.2. TIpuMensieT METO bl OOyuarommiicst 3HaeT:

TEOPETUYECKOTO U XuMHYECKHE CBOMCTBA 3JIEMEHTOB psifia TPYII MEPUOIMYECKONH CHUCTEMBI (B 3aBUCHMOCTH OT

AKCHEPUMEHTAILHOTO HaIpaBJICHHs [TOJIrOTOBKH );TIpaBmiia 0e301macHoil paboThl B XUMHUYECKHUX JIAOOPAaTOPHIX

HCCCIOBAHHUSI 00BEKTOB,

TIPOIIECCOB,

SIBJICHUH, TPOBOJIUT SKCIIEPUMEHTHI

0 3aJaHHON METOIUKE U

aHATM3UPYET UX Pe3yJIbTaThI

2.1.1 TIpuMepsI TECTOBBIX 3aIAHHUIA.

1. VYcraHoBuTE COOTBETCTBHE MEX/y Ha3BaHHEM BELIECTBA M KJIACCOM/TPYIIOH, K
KOTOpOMY(-0if) 3TO BEIMIECTBO MPHHAUICKHUT: K KaXKIOH MO3HINHU, 0003HAYCHHOM
OykBOif, TogOEpUTE COOTBETCTBYIOUIYIO TO3UIUIO0 W3 BTOPOTO CTOJNOIA,
0003HaueHHYTO TH(POTA.

HA3BAHUE BEIIECTBA KIJIACC/TPVYIIIIA
A) runpokcun cepsi( VI)

Bb) oxcun azota(V)

B) oxcun kanbius

1) ocHoBaHus

2) KUCIIOTHI

3) amdoTepHbIC OKCHIBI

4) OCHOBHBIE OKCHJIBI

5) KHCIIOTHBIE OKCHUJIBI

6) HeconeoOpa3yIoIne OKCHIBI

2. YcraHOBUTE COOTBETCTBHE MEXIy (opMmysoil BemiecTBa M KJIACCOM/TPYIION, K
KOTOPOMY(-0if) 3TO BEIIECTBO MPHHAICKHUT: K KAKIOW MMO3UIUHU, 0003HAYCHHON
OyKBOIi, MOJ0EpUTE COOTBETCTBYIONIYIO MO3UIIHIO ,
0003HaYeHHYIO ITUDPOH.

O®OPMVIJIA BEILIECTBA KJIACC/TPYIIITA
A) N2Os
B) AlOs
B) HCIO4

1) ocHOBaHUs

2) KUCIIOTHI

3) amdQoTepHbIE OKCHIBI

4) OCHOBHBIE OKCH/IBI

5) KHCIIOTHBIE OKCUJIBI

6) HeconeoOpa3yroIue OKCHIIBI

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3alMd C YYeTOM pPa3BUTHS HayKH, 0Opa3oBaHUs, KyJbTYypbl, JKOHOMHUKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u mpenogaBaTens — pa3pabOTINK OIIEHOYHBIX CPENICTB.



3. CKOIIbKO CTyNEHEW ANCCOLMAIMY UMEET HUTPAT ajJFOMHUHUS?
a) oHy; 0) IBE; B) TPH ; T) YEThIpEe

4. VKaxuTe KOMIUIEKCOOOPa30BaTeb, €10 KOOPIUHALIMOHHOE YUCIIO U CTENEHEL OKHUCIICHUS B CEAYIOIIEM
koopauHarmonHoM coernuHeHnn: Naz[PtClg)

a) KOMIUIeKcoobpasopartesb — Pt koopauHanoHHOE Yucio = 6;
6) komrutekcoobpasoBaress — Na*, KOOpAWHAITMOHHOE YHCIIO = 2;
B) KOMIUIEKCOOOpa30BaTeb - Ptt, KOOpAWHAIIMOHHOE JUCIO = §;

I) KOMILIEKCO0Opa3oBaTels - Pt koopaunanmonnoe uncio = 6 .

5. BsiOepute u3 NpeyioxKSHHOTO CITUCKA BEUIECTBA, MPOSBISIOININE TOJFKO OKACIUTEILHBIC CBOMCTBA B OKHCIUTEIBHO -
BOoccTaHOBUTENBHBIX peakiusax: Ho0,, HNO3z C, KMnOy, F2, MnO,, SO..

a) KMnQOy4, H20,, C; 6) HNO3z KMnOy, F> ; B) F2, MnO,, H20; ; F) HNO3 F;, SOs.

6. VYkaxkure, K KAKOMY THITy OTHOCSITCS IIEPEUHCIICHHBIC TUCTIEPCHBIC CUCTEMBI: K Ka)KIOH TO3UINH, 0003HauYCHHON OyK-
BOM, MOJ0EpUTE COOTBETCTBYIOLIYIO MTO3HLINI0, 0003HAYEHHYIO (D POii.

JAucnepcHas cucrema Tun
A) MoJIOKO 1) 30116
B) cinaBsl MeTaion 2) cycreHs3us
B) tyman 3) sMynbCcHs
I') mem3a 4) a’po30Jb

5) TBepHas neHa

6) TBepAbIi 30J1b

7. YKaXuTe COCTaB MULEILIBI, 00pa3yoIIeiics IpU XUMHUUECKUX PEAKIUAX: K KaXKIO0H MO3UIIH, 0003HAYCHHOW OYKBOHA,
Moa0epHUTE COOTBETCTBYIOMIYIO O3HIINIO, 0003HAUCHHYIO ITUPPOI.

Peaknus CocTaB MHIIEJLTBI
A) K,SO, +BaCly,, 1) {[nBasO, -mSO,* - (m - x)Cu? 1> .xCu*'}
B) CuSO,;, + BaCl, 2) {[nCuCl, -mCu?" - (m—x)SO,* 1*** xSOZ }
B) CuSO, + NaCl 3) {[nCu(OH), -mCu? - (m-x)SOZ ]** xSOZ '}
r CusO,,,+ NaOH 4) me cymectsyer

5) {[nCu(OH), - 2mOH ~ - 2(m—x)Na*]***.xS02 "}

6) {[nBaSO, -mBa*" -2(m-x)Cl ]***.2xCl "}




OIIK-1.3. 3HaeT OCHOBHBIE MOHATHUS OOyuJaromumiics 3Haer:

Y 3aKOHBI XUMHH, CIIOCOOCH NEPUOAUYECKAN 3aKOH M €ro HCIOJIb30BaHHE B NPEJCKA3aHUM CBOMCTB 3JIEMEHTOB U
OOBACHATH CYIHOCTh XUMHIECKUX COCMHEHHM, BUIbI XMMHUYECKON CBS3HM B PA3IMYHBIX THIAX COCTUHEHHH, METOJABI OMHCAHUS
SIBIICHUH U NIPOLIECCOB XUMHUYECKAX PABHOBECUH B PacTBOpPAx 3JIEKTPOJIUTOB, CTPOEHHE M CBOMCTBA KOMIUIEKCHBIX

COCTMHEHMH, METObI MAaTEMAaTHIECKOTO OIMCAHUS KHHETHKN XUMHYECKUX PEeaKIUii, CBOMCTBA
BaXHEHIINX KJIACCOB OPIraHMYECKHX COEIMHEHWH, OCOOEHHOCTH CTpPOEHHS M CBOWCTBa
PacIpOCTPAaHEHHBIX KJIACCOB BBICOKOMOJEKYJSIPHBIX COEIMHEHHH, OCHOBHBIE MPOLECCH,
MIPOTEKAIOLINE B 3JIEKTPOXMMHUYECKUX CHUCTEMaX, MPOLECCHl KOPPO3HH M METOIbl OOpBOBI C
KOppo3ueH, 0co0ble CBOICTBA U 3aKOHOMEPHOCTH TIOBEACHHUSI AUCIIEPCHBIX CHCTEM

2.1.2. llpuMepsI TeCTOBBIX 3aJaHMIA.
1. Anvnon CEphI S 1 aTOM KpEMHHA HUMCHOT COOTBETCTBEHHO CTPOCHUEC SHGKTPOHHOﬁ O6OJ'IO‘~IKI/I:
1) 1s225?2pf3s23p23d?;  2) 1s22s22p®3s23p%;  3) 1s22522p%3s23p?;
4) 1s22s22p%3s23p%3dt;  5) 1s%2s%2pf;

2. Onpez[em/ITe, ATOMBI KaKWX U3 YKa3aHHBIX B pAAY 3JICMCHTOB!
1)0 2) Se 3) Si 4)C 5)N
B OCHOBHOM COCTOSIHUH UMCIOT DJICKTPOHHYIO KOH(I)I/IpraL[I/II'O BHCHIHCTO SHEPIreTUICCKOTO YPOBHA nsznp4.

3anuImTe B MOJIE OTBETA HOMEpa BI)I6paHHbIX 9JICMCHTOB.

3. U3 YKa3aHHBIX B pAAY XUMHYCCKUX DJICMCHTOB!
1)P 2) Se 3) Si 4Cr 58

BbI6epI/IT€ TpH 3JICMCHTA, KOTOPBLIC B Hepnommecxoﬁ CHUCTEME XUMHUYCCKUX 3JICMCHTOB HI/I MeHz[eJIeeBa HaXOoJATCA B OJHOM
nepuone.

Pacnonoxure BI)I6paHHI)Ie 3JIEMCHTBI B TOPAAKE BO3paCTaHUA UX aTOMHBIX paguyCOB.

3anuImTe B IOJIe OTBETA HOMCEpa BLI6paHHI)IX DJICMCHTOB B Hy)I(HOﬁ nocCJIC1OBATCIIBHOCTH.

4. V3 npe/yi0)KeHHOT0 MepeyHsl BEIIECTB BBIOCPUTE JIBA COSMHEHHUSI, B KOTOPBIX MPUCYTCTBYET KOBAJIICHTHAS TOJIIPHAS
XHUMHYECKAs! CBA3b

1) okcH KpeMHHS

2) OKCHJI JINTHUS

3) xyopu IMTUS

4) cunMKaT JIUTUS

5) kpeMHUIt

5. BribepuTe,B KakuxX CIIIaBaX METAIUIOB IIPH 3JIEKTPOXUMHUIECKOW KOPPO3HH OYIET pa3pylaThCs Kejae3o:
1) dpexpains (CIuIaB xene3a ¢ XpoMOM)

2) nHBap (CIUTaB XKele3a ¢ HUKEIEM)

3) xoBap (cruraB xeJe3a ¢ HUKeleM U KOOAIbTOM)

4) heppomapraner(CiuiaB xelre3a ¢ MapraHieM

5) andep (cmuias xene3a ¢ aTlOMHUHUEM )

6. Kakue 13 nepeuncaeHHbIX METAIUIOB MOJOM/IYT /sl IPOTEKTOPHOM 3alUThl KAJIMHS OT 3JIEKTPOXUMUYECKON KOPPO3UH:
I)xene3o 2)momubOmeH 3)Hukenb  4)IMHK 5) mens

7. U3 MPCAJIOKEHHOI'O CIIUCKa BBI6epI/ITC TC XapaKTCPUCTUKHU, KOTOPBIC OTHOCATCA K NOJIMUMEpaM CE€TYAaTOTr0 CTPOCHUA:

1) BbICOKas TEIIOMPOBOIHOCTb




2) OTCYTCTBHE BSI3KO-TEKYYEero COCTOSHHUS
3) mnpu pactBopeHuu 06paszyet TH0(GOOHY0 TUCIICPCHYIO CUHCTEMY
4)  cmocoOGHOCTH PACTBOPATHCS B MOIXO/SIIEM PACTBOPHTENC
5) MoxeT 00pa30BBIBATHCS B MPOLIECCE BYJIKAHM3ALMN
2.1.3 TIpumMepbI BONPOCOB /151 IPOMEKYTOYHOM aTTecTanuu popme 3ayera.

1. OcnoBnble xuMmdeckue moHsTHS: MOJIb, MOJIsIpHas Macca. OCHOBHBIE 3aKOHBI XHUMHH: COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, SKBHBAJICHTOB, KPAaTHBIX OTHOLIEHUH, OOBEMHBIX OTHOILIEGHUH, ABOraapo. YpaBHeHue MeHzeneeBa-
Kianefiipona. PacueTt 3kBUBajI€HTHBIX MacC 3JIEMEHTOB U COEIUHEHUH.

2. Xumudeckas TepMonuHamMuka. OCHOBHOW 3aKOH TEPMOAMHAMHKH. BHYTpEHHSS SHEPrHs U SHTAIBIHA. TepMOXHMHYECKUIT
3akoH [.U. T'ecca, cnexcTBust u3 3akoHa. CTaHTapTHBIC TETUIOTH 00pa3oBaHus. DHTPOMUS. MI3MeHEeHE SHTPONINN B XUMHUIECKUX
mporeccax u (a3oBBIX Hepexonax. JHeprus [mb0ca. HampaBneHHOCTh XUMHYECKUX MPOIEcCOB. PacueT M3MEHEHHs YHEPTUU
I'u66ca B XUMIUECKUX peakIusax. XUMHIecKoe U (ha30BOe paBHOBECHS.

3. Xumnueckas kuHeTuka. CKOpPOCTh TOMOTE€HHBIX M TE€TEPOTeHHBIX XMMHUYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTH OT
KOHIICHTPAIMI pearupyroluX BEIIECTB (3aKOH JeHCTBUSA Macc), Temmeparypsl (mpaBwio Baut-I'odda, ypaBHeHHEe AppeHuyca).
OHeprusi akTUBalMy. ['OMOTCHHBI M TeTEpOreHHBbIH Katanm3. OOpaTHMble, MapajuleibHBIC, IICMHbIC, (OTOXMMHUYECKHAC H
KoJIeOaTeNbHbIC peakui. XUMHYecKoe paBHOBecue. KoHcTaHTa paBHOBECHUS U ee CBsI3b ¢ dHeprueii [ mboca. [TpaBmio cMmenieHus
xumuueckoro paBHoBecus Jle [llarensbe.

4. CocraB u ctpocHue atoma. Mojenu cTpoeHus atoma. Teopus bBopa. DinekTpoHHBIE 000J04YKH aTOMOB. KBaHTOBBIC YHCHA.
Iopsinok 3amonHeHUs] >IEKTPOHHBIX opOurtanei: mpuHiun [laymm, mpaBuno I'yuma, mpasuia KieuxoBckoro. DJIeKTpOHHBIE
CEeMENCTBA 3JIEMEHTOB.

5. Iepmommueckas cucrema osaemeHtoB .M. MenneneeBa. DHeprust HMOHU3aLUH, CPOJACTBO K  DJIEKTPOHY,
AIEKTPOOTPHUIATEIIFHOCTh, CTENCHH OKHCIICHUS DIIEMEHTOB. VI3MEHEHHE paIlycoB, 3JIEKTPOOTPHLIATSIFHOCTESH, SHEPrHi
HMOHU3AINH, CPOJICTBA K AIEKTPOHY, a TAKXKE KHCIOTHO-OCHOBHBIX M OKHUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX CBOWCTB 3JIEMEHTOB.

6. Xummdeckas cBs3b. OCHOBHBIC XapaKTEPUCTHKU CBS3M: JHEpPrus, MAiIMHA. MeToJ BaleHTHBIX cBs3eil. OCHOBHBIC
XapaKTEePUCTUKU KOBAJIICHTHOW CBSI3M: HAIPABJICHHOCTb, HACHIIAEMOCTb, KPaTHOCTh, MOJSIPHOCTh. B030yKAE€HHOE COCTOSHHE
aToMa. DJeKTpuuecKuil MoMeHT aumnoiis. [ uépuausanus aToMHbIX opOuTaneil. JJoHopHO-akuenTopHas cBs3b. BogoponHas cBA3b.
Metoa MOJEKYJISIpHBIX opOuTaneil. loHHas CBsI3b, €€ OTIIMYHE OT KOBAJICHTHOM CBS3U.

7. PactBOpsl. CrocoOBI BBIpaXKEHHUSI KOHIIEHTpAaLlMHM pPAacTBOPOB. TepMoAMHaAMHUKa IIpolecca pacTBopeHus. KommuraTusHble
CBOICTBa pacTBOPOB. 3aKOHBI PacTBOPOB HEINEKTPonUTOB. Ocmoc. OcMoTHUECKOE NaBieHue. 3akoHbl Payms. M3oTonnueckuit
ko3¢ ¢unuent. [Ipumenenne 3akonoB Payns u Baut-T'odda k pacTBopam 35eKTpOIMTOB. DIEKTPOIUTHUECKAS AUCCOLHALIMS.
CreneHp U KOHCTaHTa AUCCOUHUAINH. J{HCCOUanus pa3InIHbIX XUMHUUECKUX COCTUHEHUN. Peakny B pacTBOpax AJIEKTPOIUTOB.
3akoH pa3dasnenus OctBanbaa. [IponsseneHre pacTBOPAMOCTH.

8. DnexTponuTHYecKas IUCCOIMAIUS BOJBI, HOHHOE MPOM3BEICHUE BOIBI, BOIOPOAHBIA MOKa3aTenb. [ umponu3 coneil. Bumsr
runponnsza. KoHcTaHTa TUApONM3a, CTENEeHb THAPOJH3a. YCIOBHS CMCEIICHHS PaBHOBECHS THAPOII3a. BonomoaroToBka s
oxmaxnaenuss JIBC. YianeHwe MexaHHYeCKHX TNpHMecel, KOJUIOMTHBIX YACTHIl, PACTBOPEHHOTO KHCIOpoda W moOaBiIeHHE
npucanok. JKectkocts Boabl. CoctaB mpupoaHBIX Boj. CrocoObl omperneneHus BpEeMEHHOM M obmiel kecTkocTd. CrocoOsl
YCTpaHEHUSs )KECTKOCTH BOJIBL.

9. JloHOpHO-aKIenTopHOe B3amMoxencTrre. Kommiekcuble coenuHenus. KoopauHammonHas teopusi Bepuepa. [luccormarus
KOMILUIEKCHBIX COCJIMHEHHH. Y CTOHYMBOCTh KOMILICKCOB. JIBOiiHbIe conn. KOHCTaHTa HECTOHKOCTH KOMILIEKCHBIX COCIMHCH M.
IIpumepb! UCTIOJIB30BAaHUS KOMIUIEKCHBIX U JBOMHBIX COEUHEHUN B TEXHUKE.

10. OxwucnurtenbHO-BoccTaHOBUTENbHbIE peakuuu (OBP). IlpaBuna ompesneneHuss creneHd OKucHeHHS. OKHUCITUTENd H
BoccraHoButenu. Kinaccugukammst OBP. Hanpasinernocts OBP. McnonszoBarne OBP B anekTpoXUMUIecKnX peoOpa3oBaTelsix
SHEpIHH, B aHATUTHYECKOW XUMHUH U JIP.

11. Dnexkrpoxumus. DNEKTPOAHBIN noTeHIMal. 3MepeHue cTaHJapTHBIX 3JIEKTPOJHBIX MOTEHIHAIOB. BoOpoaAHbIi 31eKTpo.
YpaBuenue HepHcra. XuMHUYecKHe WMCTOYHHUKH TOKA: TalbBAHWYECKAE W TOIUTUBHBIC OBIIEMEHTHL. DJIEKTPOXMUMHYCCKAS
noJstpu3arusl. KHCIOTHEIEC U IIeOYHBIe aKKyMYJIATOPEL. HOBEIE THITEI aKKYyMYJISTOPOB.

12. DnexTponu3. DIeKTPoIn3 PaciuIaBoOB U pacTBOpoB. KaToHOE BOCCTaHOBIICHHE M aHOIHOE OKHCIICHHE. DICKTPOIIN3 PACTBOPOB
C pPacTBOPHMBIMH ¥ HEPaCTBOPUMBIMU aHojamMu. 3akoHbl ®Dapanes. Breixogq mo Toky. IlpuMeHeHue dIeKTposm3a.
T'ansBaHomIacTuKa. ["anbBaHOCTETHS.

13. HucnepcHble cuctembl. Kiaccupukanny 1 METOIbI TIOTYUYEHHS AUCTIEPCHBIX CUCTEM. TepMoauHaMUUecKasi, KHHETUYECKas U
arperaTuBHas

YCTOIUYMBOCTh IUCTIEPCHBIX CHCTEeM. MeToabl cTabmim3anuu IUCHepcHBIX cucteM. CTpoeHue KOUIOMAHBIX 3o0ieil. CBoiicTBa
KOJDTOMAHBIX cucteM. Koarymnsiums. Dnekrpodopes, 3IeKTPOOCMOC.

14. Kopposus meramioB. KoindyecTBeHHbIE MOKa3aTesd KOPPO3UU M OLEHKA KOPPO3MOHHOW CTOMKOCTH MeETaIoB. Bumisl
kopposuu. Kopposus nox

JIeictBueM  Omyxparoniumx TokoB. CHOCOOBI  3alllUTBI  OT KOPPO3WUHW: JICTHPOBAHWEM, 3AIIUTHBIMH  TOKPBITHSIMH,
INEKTPOXUMUIECKUMH CIIOCOOAMU, H3MEHECHHEM CBOWCTB KOPPO3UOHHOHN CPEJIbl, PAMOHAIEHBIM KOHCTPYHPOBAHUEM H3ICIIHH.

2.2 Tunossble 3a1aHNs JIs1 OLCHKH YMEHHUH B KauecTBe 00pa30BaTeJbHOIO pe3yabTaTa




[TpoBepsiembIit 00pa3zoBaTEILHBIN pPe3yJIbTaT:

KOH 1 HAMMCHOBAHUC
HHAUWKATOpa JOCTUKCHUS
KOMIICTCHIIMH

OO0pazoBaresIbHBIH pe3ysbTaT

OIIK-1.2. TlpuMeHsieT METOIbI
TEOPETUYECKOTO
IKCIEPUMEHTAILHOTO
UCCIIEIOBAHUS OOLEKTOB,
HPOIIECCOB,

SIBJICHU, IPOBOJIUT
SKCIIEPUMEHTHI 110 3aAaHHOI
METOJ/IMKE ¥ aHAM3UPYET X
pe3yJbTaThl

OO6yuaromuiics ymeer:

MpOBOAUTH PACUCThl KOHICHTPAIIUU PACTBOPOB PA3JIMIHBIX COCHHHCHHﬁ, OIpEACIIATh USMCHCHUEC
KOHIEHTpAIlMii MpH TMPOTEKAHWM XHMHUYECKUX PEaKIuif, MPOBOAWTH OYUCTKY BELIECTB B
J'IaGOpaTOpHI)IX YCIOBUAX, OIIPEACIATE OCHOBHBIC (1)I/I3I/I‘ICCKI/IC XapakKTCPUCTUKNU OPraHUYICCKUX
BCIIIECCTB.

b wbh e

[JIMLIepUHA

HarpeBaHue
no0aBIeHHUE CephI

ghrwoNPE

3. 1pu moGaBNeHUH MeTaHOA

YMCHBIICHUE TABJICHUA
YMEHBUICHUC KOHIICHTpAlU CEPOBOAOPOAA
YBCJIMYCHUC JaBJICHUS

2.2.1 IlpumMephI TECTOBBIX 3a/1aHMIA.

1. BriOepure BepHbIC YTBEPIKACHUS ISl PEAKLIH:

CO(F) + 2H2(r) - CH30H(F)

CkopocCTh JaHHOI peakly YBEINInBaCTC:
1. B3 pasa npu yMeHbIIEHNN KOHIIEHTPAIMK YTapHOTO Tasa B 3 pasa

2. B 64 pasa pH yBeIHICHHH TeMIIepaTypbl Ha 60°, TeMmepaTypHbLil KoI(GhULHEHT paBeH 2
p puy paTyp patyp p

4. B 8 pa3 npu yMeHblIeHNH 00beMa PeaKIIMOHHOTO cocy/1a B 2 pasa

5. Ipy yaAaJICHUHW METaHOJIa U3 peaKHHOHHOﬁ Cpeabl

2. VIoHHO — MONEKYIAPHOMY YPABHEHUIO PEAKIUU THAPOIH3A :
HCO;3; + HOH « OH™ + H,CO3
COOTBETCTBYIOT MOJICKYJISIPDHBIC YPABHCHHA U 3HAUCHUC pH
K2CO3 + HOH <~ KHCOs + KOH pH>7
NaHCO3; + HOH < H,CO3z + NaOH pH >7
Fe(HCOs), + HOH « Fe(OH); + H,CO3 pH <7
NHsHCO3 + HOH < H,COs + NH/sOH pH <7
KHCOs; + HOH <~ H.CO3 + KOH pH >17

3. Bribepure BepHbIE yTBEpKICHNUS:

1) pactBops rimoko3sl CgH1,04 u rmmuepuna C3HgO33amep3aroT npu oMHAKOBOW TeMIepaType
6M12Y6 3HgVUs3
(xommyectBa BemecTB Ha 100 T BOJBI OTMHAKOBEHI)
2) ocmotuueckoe ganenue 1M pactBopa rimoko3sl CgH;, 04 paBHO ocMOTHUECKOMY JaBiieHuio 1M pacTBopa

3) u30TOHWYECKHH KOIPPHUIIMEHT PacTBOPA TIIFOKO3bI OOJIBIIE, YEM PACTBOPA TIHMIEPHHA

4) naBiieHHE HACHIIIEHHOTO Mapa PAacTBOPa IIIFOKO3bI OOJIBIIIE JABICHHUS HACBIIIIEHHOTO Tapa BOJIBI
5) pactBop raroko3sl CgHy, 04 kumuT nipu 6osiee BEICOKOH TeMIIepaType, YeM pacTBOpP IIIHIIEpUHA
(xonmyectBa BemecTB Ha 100 T BOJbI OTMHAKOBBHI)

4. ®axTopHl, CIIOCOOCTBYIONINE YBEIMUSHUIO BBIX0/Ia IPOIYKTOB PEAKIMH:

HZ(I‘) + S(TB.) d HZS(F) AH = +21 KA}K

5. Bribepute BepHBIE yTBEPKICHUS:




1) 5%-usrit pactBOp TMI0K036I CgH1,06 KUMUT IIpH GoOJIEE BEICOKOW TeMIIepaType, yeM 5%-HbIi pacTBOp caxapo3bl

C12H22043

2) 5%-usIit pactBOp IMioK036I CoHy, 04 KUIUT TP G0JICe HU3KOM TeMmepaType, 9eM 5%-Hblil pacTBOp caxapo3bl
C12Hz2014

3) HM30TOHMYECKUE KOAPPHUIUEHTH pACTBOPOB TIFOKO3BI M CaXapO3bl OJHMHAKOBHI

4) ocMmoTHueckoe faBieHue 1M pactBopa riroko3sl CgHy,04 Menbmie 1M pactBopa caxaposst Ci,Hy, 044

5) JIaBJICHUE HACBIIICHHOTO Tapa pacTBOPA TIIOKO3bI OOJIBINE JaBICHNUS HACHIIICHHOTO Mapa BOBI

6. Haubonpmee 3HaueHne pH UMEIOT pacTBOPHI COJICH:

1. Na;PO, 2.FeSO, 3.Rb,SO, 4. Na,SO; 5.K,SO,

7. K 100 mn 96%-noro pacTBopa cepHo# kuciots! npubasneno 400 mu Boapl. Halinnte MaccoByro nomo HoSO4 B mosyyeHHOM
pactBope (p = 1,225 r/min):

a) 42,17%; 6) 25,83%; B) 30,25%; 1) 36,75%.

8. Beruncinre TeMiieparypy 3aMmep3anus BogHoro pactsopa moueBuasl CO(NH2)2, B koropom Ha 50 Moseii BOAbI IPUXOIUTCS 2
MOJISI paCTBOPEHHOTO BemecTBa. Kuom = 1,86.

a) -4,13°C; 6) 4,13°C; B) -0,07°C; r)-10,3°C.

Ckonbko MUTHIUTPOB 0,4M cepHOit KHCIIOTHI MOXKHO HelTpanu3oBaTh npubasieHuem 8§00 mi 0,25 H. NaOH?

a) 640 mur; 0) 1280 mur; B) 125 mu; 1) 250 Mt

9.0cMoTHYECKOE JTaBIICHHUE PAcTBOPA, COEPIKAIIETo § I' HEAJIEKTPOJIUTa B 2 J1 pacTBOpa, paBHo 526,76 rlla npu
27°C. KakoBa MoJIsIpHast Macca HE3JICKTPOJIHTa?

a) 136,2 r/momnp; 0) 215,4 r/mons; B) 94,7 r/moib; T) 189,3 T/MONB.

10. CxoTBKO M KaKOTO BEIIECTBAa OCTaHETCs B M30BITKE, eci K 75 M 0,3H. pactBopa H2SO4
npubasuts 125 mut 0,2H. pactBopa KOH?

a) 0,70 r KOH; ; 6) 0,25 r H2SO4; B) 0,14 r KOH; 1) 4,19 r H2SO4,

OIIK-1.3. 3naer ocHoBHbIe | OOydYaromUCs yMeeT:

TIOHATHSA u 3aKOHbI XHUMHWH, ONpeAcATE TEPMOAUHAMUYCCKUE XapaKTCPUCTUKU XHUMHUYCCKUX peaKunﬁ U PaBHOBCCHLIC
croco0eH  OOBACHATH CYIIHOCTH KOHIEHTpAalluu BCUICCTB,

XUMHYCCKUX SIBJICHUM n
IIpoLeCCoB

2.2.2 Ilpumepsl 3a1a4.

MousipHasi Macca 3KBHBAJICHTOB Cyib(uaa metamia paBHa 36 1/ Moib. OmpeaenuTe aTOMHYH MacCy MeTaia |
UACHTUQHUIUPYHTE €ro, yuTA 4TO BAIEHTHOCTh METaJlIa paBHA JBYM.

Paccunraiite, ckobpKo Teruia BeiaenuTces mpu ramennn 50 kr 80%-Hoi HerameHoi U3BECTH, €CIIM TEIUIOTA rameHus Ha 1
b &

moib CaO cocraiser - 65 kJx/mMoinb. Onpenenure TeIuoTy 00pa3oBaHus TalIeHOH H3BECTH.

[psimast wim oOpaTHas peakius OyIeT MPOTeKaTh B CHCTEME:

4NH3() +502¢) = 4NO(ry) + 6H200?




OtBeT MOTHBprﬁTC, BBIYUCIINB AGO HpHMOﬁ p€akuuu Mo CTaHAAPTHBIM SHTAJIbIUAM O6pa3OBaHI/IH 1 abCOIIOTHEIM

SHTPONHMAM XUMHYECKHX BEIECTB. MI3MEHHUTCS M HaIlpaBJIeHHe MPOLIECCa IPH MOBHIIIEHHH TeMiepaTtypsl g0 1500°C?

HauvanbHbIe KOHIICHTPAIUS HCXOJHBIX BEIICCTB B CUCTEME:!
Nz(r) +3H2(r) — 2N H3(r)

cocraBmy: azora — 0,5 Monb/1, Bogopoaa — 3 Moib/1. Kak M3MEHUTCST CKOPOCTh JaHHOW PeaKkInd K MOMEHTY, KOTJa B CHCTEMe
obpasyetcs 0,1Mob/m ammuaka?

KoncTanTa paBHOBECHS CHCTEMBI:

2NO () +O02 () © 2NO2 ()

paBHa TIPU HEKOTOPOW TeMmepaType 2,22, a HayanbHas koHieHTpanus NO cocraBuia 2,8 Mmoins/i1. KakoBa qomkHa OBITh HaYaIbHAS
koHueHrpanus Oz, ytoosr noist okucneHHoro NO coctaBmna 60%?

Yemy paBHa crenens ruaponusa h u 3Hauenue pH cynsbura Hatpust B pactBope koHueHrpauuu 0,1 mosub/n?

IIpu padbuarpoBannu Meau TokoMm 4,5 A 3a 1,5 gaca Beimensiercs 7,5 T Mmenu. PaccuunTaiiTe BEIXO ITO TOKY.

Kakoe ocmornueckoe nasienue Oyzaer umets npu 40°C 6%-Hblit Boaublil pactBop Ba(OH),, eciu skcriepuMeHTaIbHO
HaliJIeHHas CTeNeHb IMCCOIMAIMU JaHHOH comu paBHa 72%?

2.3 TunoBble 3aJaHUA /1JIsl OIEHKH HABBIKOB B KaueCcTBe 00Pa30BaTeILHOI0 pe3yabTaTa

OIIK-1.2. TpumeHsieT METOBI OOyuJaromuiics BIaaeeT:

TCOPETHICCKOI'O 1 HaBbIKaMH BBIIIOJIHCHUSI OCHOBHBIX XUMHUYCCKHUX na60paTopH1)1x onepaum‘/i
3KCHEPUMEHTAILHOTO

HCCIIeIOBaHUS O0BEKTOB,

TIPOIIECCOB,

SIBIIEHUH, IPOBOJUT
SKCIIEPUMEHTHI 110 3aJaHHOI
METOJIMKE U aHAJIU3UPYET UX

pe3yJIbTaThl
2.3.1 Ilpumepnl BONPOCOB.

1. [MpaBuna TexHUKH 6€30MACHOCTH IPU paboTe B 1a0OpaTOPUH.

2. [TpaBuna paboTHI ¢ KOHIIEHTPUPOBAHHBIMU KHCIOTaMU. Kak HEHTpaan30BaTh NPOIUTYIO KHCIOTY ?

3. Kaxk HeliTpani3oBaTh NPOIHUTYIO IIEJIOYD?

4, [TpaBusa paboTHI CO CHUPTOBKOM.

5. OnumunTe METOANKY SKCIIEPUMEHTAILHOTO U3MEPEHUSI CKOPOCTH XMMUYECKON PeaKIiH, HCIOIb3yeMYI0 B JlabopaTopHOit

pabore 3.

6. OnummTe METOJIUKY SKCIIEPUMEHTAITLHOTO U3MEPEHUS TeTIOBOro ¢ (deKTa peakiuu, UCTIOIb3yeMYI0 B JIa0OpaTOPHOM

pabore 2.

7. OnuinTe METOJUKY SKCIEePHUMEHTANIbHOTO HM3MEPEHHs MOJISIPHOM Macchl DKBHBAJIEHTAa METallla, UCIOJIb3YEMYIO B

naboparopHoit padore 1. Kak paccuuThIBaeTCsl OTHOCUTENBHAS TOTPEITHOCTh U3MEPEHUS?

8. OnuirTe METOANKY SKCIIEPUMEHTAIBHOTO H3MepeHHs: pH BOIHBIX PacTBOPOB, UCIONIB3YEMYIO B TaO0OpaTopHOii padoTe 6.

9. Onumure METOIUKY JKCIePUMEHTAILHOTO ONpeAeNiCHUs KOHIICHTPAIlMH pPAcTBOpa INENOYH, HCIONB3YEMYH B
nabopaTopHoi pabore 4.




OIIK-1.3. 3HaeT OCHOBHBbIE | OOyYarOILIMIACS BIAICCT:

NOHATHS W 3aKOHBI ~ XHMHHM, | METOJaMHU omperneseHus PH pacTBOpPOB W ompenesieHUs KOHIEHTPALUi B pacTBOpax, METOAaMHU
CrocobeH  OOBACHATh CYLIHOCTh | CHHTE3a HEOPraHWYECKHX M MPOCTEHIIMX OPraHMYECKHX COSINHEHHUH.

XUMUYECKUX SIBIICHUH "
MPOLIECCOB

2.3.2 OueHkKa HaBBIKOB NMPOBeJeHUS] XUMHYECKHX IKCIEPHMEHTOB 10 32/IaHHOH MeTOAMKe H 00pPaGoTKH HX pPe3yJIbTATOB,
NPUOOPEeTEeHHBIX NPHU BbINOJIHEHUH J1a00PaTOPHBIX PadoT.

Ilpn omeHke Kak 4YacTh IPOBEICHHS IPOLEAYPHl MPOMEKYTOYHOH AaTTeCTAllMd IIPOM3BOIHUTCS HPOBEpPKAa OTYCTOB
nabopaTopHEIX paboOT B dYacTH pe3yJdbTaTOB W3MEPEHUH, MX O0OpabOTKW, HANHMCaHWS ypPaBHCHHN XWUMHYECKHX pEakmuid M
c(hOopMyIHPOBAHHBIX BEIBOJOB MO Pa0OTE HA IPEAMET COOTBETCTBUS METOIUKE JTaO0OPATOPHOH pabOTHI.

[TpumepHsIi IepedyeHs Jad0paTOPHBIX padoT:

JlabopaTopHast padoTa 1. OnpezesieHne SKBUBaJICHTa H SKBHBAICHTHON MacChl METAJIIA [0 BOJIOPO.LY
JlabopatopHast padoTa 2. OmnpeeneHue TEIUIOBBIX d3QPEKTOB XUMHUECKHX PEaKInii

JlabopaTopHast padoTa 3. CKOPOCTh XUMHYECKHX PEeaKiHil. XUMHYIECKOE PABHOBECHE

JlabopatopHas paboTa 4. OnpeneneHne KOHICHTPALMH PACTBOPA.

JlabopaTopHas paboTa 5. DneKkTpoiuTHYecKas AUCCOHanus. Peakunu HOHHOro oOMeHa
JlabopatopHas pabota 6. I'mapoinus coneit

JlabopatopHas paboTa 7. I'anpBaHHYECKHE IIEMEHTHI

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHI Ui IIPH NPOBEJACHNH NPOMEKYTOUHOH aTTecTAlUH

Kpurtepun ¢popMupoBaHusi O1leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 32/1aHUIM

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYyCs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABIISIETCS 00YYaIOIIEMYCsl, €CIIH KOJIMUYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIONIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 061iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKAa «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYaIOIIEMYCs, €CIH KOJIHMYECTBO MPaBHIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢popmMupoBaHusi olieHOK N0 pe3y/ibTATAM BbINOJHEHUS 3aJaHUI

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MIPH HAIMYUH B HEell He Oolee
OJIHOM HEerpy0oii OITMOKHU U OJTHOTO HEJ0UeTa, He OoJee TpeX HEAO0UYETOB.

«Y10BJIETBOPHUTEILHO/3a4TEH0» — CTABUTCA 32 PabOTy, eclu 00y4YaroUIUiics MPaBUIBLHO BBIMOIHII HE
MeHee 2/3 Bcell paboThl WM OMYCTHII HE Oojiee 0HOM rpyOoi OomMOKH U JBYX HEIOYETOB, HE OoJiee OHOM
rpy0oii u oaHol HerpyOoii ommOkH, He Oojee Tpex HerpyObIX OIIMOOK, OJHON HerpyOoil OmMOKH U JABYX
HE/IOYETOB.

«HeynoBJieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIU YHCIO OUIMOOK M HEI0YETOB
MIPEBBICUIIO HOPMY ISl OEHKU «YJIOBJIETBOPUTEIHHO» WIIU MPAaBUIILHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubok:

- 2pybvie OwUOKU. He3HaAHUe OCHOBHLIX NOHAMUU, NPAUN, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOSIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePayUOHAIbHBIL 8b1O0P X00A peueHUs.

- He0ouemvl: HepayUoOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCIU 8 YOPMYAUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUA.

Kpurtepun popmupoBaHus OLleHOK 110 3a4eTy
«OTIMYHO» — CTyIEHT npuoOpen HeoOXOAWMBIE YMEHHMS M HaBBIKM, MPOJIEMOHCTPUPOBAI HABBIK
MPAKTUYECKOr0 MPUMEHEHHUS MOJTyY€HHbIX 3HaHUH, HE JOMYCTHJI JJOTUYECKUX U (PaKTUYECKUX OIINOO0K
«Xopomo» — CTyAEeHT NpuoOpena HEOOXOJMMble YMEHHMS W HaBBIKHM, HPOJAEMOHCTPUPOBAT HABBIK



[IPAKTUYECKOIO IPUMEHEHUS MOIY4YE€HHBIX 3HAHUH; TOIyCTUII HE3HAYUTEIbHBIC OINOKU U HETOYHOCTH.
«Y10BJIETBOPUTEIBbHO» — CTY/ICHT JIOIYCTHJI CYILIECTBEHHbIE OIIUOKH.
«HeynoBJj1eTBOPUTEJIBHO» — CTYJICHT JEMOHCTPUpPYET (parMeHTapHble 3HAHMs H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXO/IUMBIE YMEHUS U HABBIKH, JOMYILICHbI IPyOble OMUOKH.



OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

JIOKOMOTHUBBI
pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKCrepT, NoNeHT Kadenpsl «Duzndeckass XUMUs

u xpomarorpadus» Camapckoro rocy1apcTBEHHOTO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE

/ E.A.Konocosa



OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

['py30BBIC BaroHBI

pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKcnepT, ToneHT Kadenpsl « Duzudeckas XuMus

u xpomarorpadus» Camapckoro rocy1apcTBEHHOIO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE
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OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

[accaskupckue BaroHsl

pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKCrepT, NoNeHT Kadenpsl «Duzndeckass XUMUs

u xpomarorpadus» Camapckoro rocy1apcTBEHHOTO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE
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OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

DIEKTPUYECKUN TPAHCIOPT JKEJIE3HBIX JIOPOT
pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKCrepT, NoNeHT Kadenpsl «Duzndeckass XUMUs

u xpomarorpadus» Camapckoro rocy1apcTBEHHOTO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE
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OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

BBICOKOCKOPOCTHOM HAa3eMHBIN TPaHCIIOPT
pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKCrepT, NoNeHT Kadenpsl «Duzndeckass XUMUs

u xpomarorpadus» Camapckoro rocy1apcTBEHHOTO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE
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OKCNEPTHBIN JIUCT

OLCHOYHBLIX MaTCpHaAJIOB JIS MIPOBCACHUA HpOMe)KYTOqHOﬁ aTTcCTanuu 110

JUCLUILINHE « Xumus »

110 HaIIpaBJICHUIO HO,I[FOTOBKI/I/CHCHI/IEUIBHOCTI/I

23.05.03 ITOJABMYXHOW COCTAB XEJIE3HBIX JIOPOI'

II_II/I(bp 1 HANMCHOBAHHUEC HAIIPaBJICHUSA HOI[I‘OTOBKI/I/CHCLII/IH.HLHOCTI/I

TexHONOTHS MPOU3BOJACTBA U PEMOHTA MOABIKHOTO COCTaBa
pod b / CrienuaIu3anus

HHJKEHep nyTeil coo01eHust
KBaJ'II/ICI]I/IKaI_II/ISI BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

[Tokazarenu [IpucyrcTByroT

OTcyTCTBYIOT

Hanunuue o0sg3aTenbHBIX CTPYKTYPHBIX 2JICMCHTOB:

— TUTYJIBHBIN JIUCT

— IIOACHUTCIJIbHAA 3alliCKa

— TUIIOBLIC OICHOYHLIC MAaTCpHUaJibl

— METOAUYECKHE MAaTEPHUAIIBL, ONPEACIIAIOIINE
IIPOLIEIyPY U KPUTEPUH OLICHUBAHUS

ConepmaTenLHoe OLICHHUBAHUC

CootBercTBYET

ITokazaTtenu COOTBCTCTByeT
HYaCTU4YHO

He
COOTBETCTBYET

CootserctBue TpedoBanusm @I'OC BO k
pe3yJibTaTaM OCBOSHUS TIPOTPaMMBbI

CootserctBue TpedoBanusm OITOIT BO k
pe3yabTaTaM OCBOEHUS MPOTrPaMMBbI

OpwueHTanys Ha TpeOOBaHUS K TPYIOBBIM
¢yskuusam I1C (npu Hanuuuu
yTBepkaenHoro [1C)

CootBeTcTBYET (POPMUPYEMBIM
KOMIIETEHIIHMSIM, HHANKATOPaM JOCTIKEHUS
KOMIIETEHIIN I

YHUBCPCUTCTA, K.X.H., IOOCHT

o0ecreynBaioT MPOBEACHNE BCECTOPOHHEH OIIEHKH Pe3yIbTaTOB 00yUYEHUsI.

DKCrepT, NoNeHT Kadenpsl «Duzndeckass XUMUs

u xpomarorpadus» Camapckoro rocy1apcTBEHHOTO

(moamnuck)

MII

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecrieunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTD M JOCTOBEPHOCTH PE3yIbTATOB IIPU MPOBEICHUH OIIECHUBAHUS PE3YIHTATOB
O6y‘I€HI/I$I; KPUTCPHUHU 1 IOKA3aTCJIN OLCHUBAHUSA KOMHGTGHHHﬁ, HIKaJIbl OIICHUBAHUA o0ecrieunBarT/ HE

/ E.A.Konocosa



