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Pabouas mporpamma aucturuinHbel padpadorana B cootBeTcTBun ¢ ®I'OC BO mo HampaBieHHIo
noarotoBku 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH U KOMIUIEKCOB (YPOBEHb
OakanaBpuaTa), YyTBEepXIeHHBIM I[lpukazom MuHucTepcTBa 00pazoBaHWs u Hayku Poccuiickoi
®enepauun ot 06.03.2015 r. Ne 165.

[IporpamMmy cocraBui(n):
Crapumii npenoaaBaTesb H.A. I'ypkos

PaGouas nporpamma AMCHMILTUHBI OOCYXKIEHA U PEKOMEHI0OBaHa K MPUMEHEHHUIO0 B 00pa3oBaTeIbHOM
mporecce Uil oOy4deHHs oOydarommxcss 1o HampasieHuto mnoaroroBku 23.03.01 «Texnomorws
TPAHCIOPTHBIX MIPOLIECCOB» Ha 3aceAanuu Kadeapsl «O0menpodeccuoHaIbHbIe JUCIUILTUHBDY.
IIporoxoi ot «17» mapta 2020 r. Ne 7.

3aB. kadenpoii, kaua. ¢pus-mat. Hayk, goneHT JK.M. Mopo3
CornacoBaHo

Kadenpa «Oxcmmyatanus xene3HsIx 10pory, IpoTokoi oT «17» mapra 2020 r. Ne 9

W.o. 3aB. kadeapoi, KaH. TEXH. HAYK E.M. JIpiTkHHA



1 EJIX U 3AJIAYA OCBOEHUSA JUCIHUATIIJINHBI
1.1 ey ocBOeHUS AMCHUTIIMHBI (MOIYJIsT)

1 (bOpMPIpOBaHI/Ie HEJIOCTHOTO €CCTECCTBCHHOHAYYHOI'O MBILIJICHUSA
2  |oCMBICIIMBAaHHE OCHOBHBIX 3aKOHOB XMMHUH W BBISIBIICHHE BO3MOYKHOCTH MX IIPUMCHCHUA B HpaKTI/I‘leCKOﬁ ACATCIBHOCTH

1.2 3agayu ocBOeHHUS TUCHUIIJIMHBI (MOITYJIs1)
1 [3amoxuTh HEOOXOAMMEIH 00BeM (hyHIAMEHTAIBHBIX €CTECTBEHHOHAYYHBIX 3HAHHH

2 |moka3aThk POk XUMHH B PALY €CTECTBEHHBIX HAYK U B PEIICHUH MPAKTUIECKHUX BOIIPOCOB, B T.4. Ha KEIEIHOJOPOKHOM
TpaHCTIOPTE
3 |[HayuuTh MpOCTEHIIIEMYy XUMHIECKOMY SKCIIEPUMEHTY B METOAaM 00padOTKH pe3yIbTaToOB
1.3 Leab BocnuTAHUS M 321241 BOCIMTATEILHOI padoThl B paMKaxX AU CHUNIMHbBI
Hay4H0-00pa3oBaTenbHOE BOCIIUTAHNE 00yJaIONTIXCs
Llenbs Hay4IHO-00Pa30BaTENIFHOTO BOCIUTAHUS — CO3IAHHE YCIIOBHH IS peai3aliyd HaydHO-00pa30BaTENFHOTO IOTCHIINAIIA
oOyuaromuxcs B (hopMe HACTABHUYIECTBA, TRIOTOPCTBA, HAYYHOTO TBOPYECTBA.

I_[em, JOCTUTACTCA 110 MEPE PEHICHUA B CAMHCTBE CICAYIOIUX 3a1a4:

— (bOpMPIpOBaHI/Ie CUCTEMHOTO U KPUTHYCCKOI'O0 MbIIIJICHUSA, MOTUBAlMU K 06y‘~IeHI/I}O, Ppa3BUTHUC HHTEpECa K TBOp‘{eCKOﬁ
Hay‘-lHOfI JACATCIIBPHOCTH,

— CO3JIaHUC B CTyI[eH‘-IeCKOﬁ cpeac aTMOC(l)epI)I B3aMMHOM Tpe60BaTeJ'H)HOCTI/I K OBJIaICHUIO 3HAHUAMU, YMCHUAMU U HABbIKAMU;
— IMOITYJIApU3ald HayYHbIX 3HAHUM cpeaun 06yl{a}0nmxc;1;

— COneMCTBHUE MOBBIIICHUIO MPUBJICKATCIIBHOCTU HAYKU, MOAACPIKKA HAYUHO-TEXHUICCKOI'0 TBOPUCCTBA,

— CO3JaHuC YCHOBI/Iﬁ IJI TTIOJIYUCHUA 06y‘IaIOH.[I/IMI/IC$[ ,Z[OCTOBGpHOfI I/IH(I)OpMa]_II/II/I O MEPCAOBBIX NOCTHIKCHUAX W OTKPBITHAX
MHpOBOﬁ M OTCUYECCTBSHHOM HAayKH, ITOBBIINICHUA 3aMHTCPCCOBAHHOCTH B HAYYHBIX ITO3HAHUAX 00 YCTpoﬁCTBe Mupa 1 O6H.[eCTBa;
— COBCPHICHCTBOBAHHUC OpPraHU3allii MW IUIAaHUPOBAHHA CaMOCTOSTEIIbHOM pa6OTbI 06yqa}0mnxc;1 KakK 06paSOBaTCJ’IBHOﬁ
TCXHOJIOTHHU d)OpMI/IpOBaHI/IFI 6y,£[yH.[€FO CrIcquaJIuCTa IIyTCM I/IH,HPIBI/IZ[yaHBHoﬁ II03HABaTEIbHOM H HCCHCHOBaTeHBCKOﬁ
ICATCIIbHOCTHU

[TpodeccnoraIbHO-TPYIOBOE BOCIIHTAHHIE 00YUYAFOIINXCS

Llens mpodeccHOHATBHO-TPYAOBOTO BOCHHUTAHUS — (QOpPMHUpOBaHME Yy OOYYarOMMXCS OCO3HAHHOH mpodecCHoHaTbHON
OpUEHTAINH, TIOHIMaHUA O0MIECTBEHHOTO CMBICHIA TPyIa M 3HAYUMOCTH €ro UL ce0s JTMYHO, OTBETCTBEHHOTO, CO3HATEIILHOTO
W TBOPYECKOTO OTHOIICHUS K Oymymed IesTenbHOCTH, MPO(EeCCHOHANBHONH 3THKH, CIIOCOOHOCTH TPEIBUACTH H3MCHEHUS,
KOTOPBIE MOTYT BO3HHKHYTh B MPO(ECCHOHATBHOW NEATCTFHOCTH, W YMEHHIO paboTaTh B M3MEHEHHBIX, BHOBb CO3IaHHBIX
YCIOBUAX TPyZa.

Llenp JocTUraeTcs M0 Mepe pellicHUs B €AMHCTBE CIEAYIOIUX 3a/1a4:

— opMupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIUT@HHE YECTH, TOPAOCTH, JIOOBH K MNpOQeccHH, CO3HATEIBHOTO OTHOIICHUS K Npo(ecCHOHAIBHOMY JOJrY,
[MOHMMAEeMOMY KaK JINYHAsi OTBETCTBEHHOCTh M O0SI3aHHOCTb;

— (opmMupoBaHKE NICHXOJIOTHH Npodeccronana;

— ¢opmupoBaHue MpodecCHOHATBHON KYIbTYPBI, STUKH MPOHECCHOHATBHOTO OOLICHUS;

— (opMHpOBaHME COLMANBHONW KOMIIETEHTHOCTH W JAPYTHE 3aJadd, CBSI3aHHBIE C MMHJDKEM mpodeccnu M aBTOPUTETOM
TpaHCTIOPTHOM OTpaCIn

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1 |TpeGoBaHMs K NpeABaApUTEIbHON MOATOTOBKE 00y4a0IIerocs:

1 |HeoOX0IuMBIMH YCIOBHSAMU JIJIsI OCBOSHUS TUCIIATUTHHBI « X UMUSD SBISIOTCS IIKOJIBHBIC 3HAHKS [T0 MATEMAaTHKE,

(bu3MKe, XUMUH.

2.2 [lpcuunanHbl H NPAKTHKH, AJI51 KOTOPBIX 0CBOCHHE JAHHOW JHCIMILIMHBI He00X0IMMO KaK MpellecTBYoiee:
1 [Maremaruka

2 |lIpuknanHas MmaTemMaTHKa

3 |®uzuka

4 | Xumus

5 |MexaHnuka

6 |Teopernueckas mexaHuka

7 |llpuxnannas MexaHuka

8 |MarepuanoBeneHue

9 |OOmas »eKTPOTEXHHUKA U SIIEKTPOHNKA

10 [Metpomnorus, CTaHIapTH3AMHS U cepTU(UKAIUSL

11 |HauepTarenbHas reoMeTpusi U MHXKEHEpHas rpaduka

12 |MoaenupoBaHue TPaHCIIOPTHBIX MPOLECCOB

13 |IIpukiagHoe mporpaMMUpPOBAHUE TPAHCIIOPTHBIX CUCTEM

14 |3amuTa BRITYCKHOH KBAIM(UKAIIMOHHON paboThI, BKIIFOYAs MOJTOTOBKY K MPOLEAYPE 3aLIUTHI U IPOLEAYPY 3aIIUTHI




3 HEPEYEHDb INIAHUPYEMBIX PE3VJIbTATOB ObYYEHHU 110 AUCHUIIJIMHE, COOTHECEHHBIX C
INNIAHUPYEMBIMHU PE3YJBTATAMU OCBOEHUSA OBPA3OBATEJBHOU IMTPOT'PAMMABI

OIIK-3: crioco0HOCTBHIO NPUMEHSATh CHCTeMY yHIAMEHTATbHBIX 3HAHUH (MaTeMaTHYeCKHX, eCTeCTBEHHOHAYYHBIX,
HHKeHePHBIX H 3KOHOMHYeCKHUX) 1/ naeHTUGHKanun, GopMyTMPOBAHMS U PellieHUs] TEXHUYECKUX U
TeXHOJIOTHYeCKHX MPo0/eM B 00JIaCTH TEXHOJIOTHH, OPraHN3AI UM, IVIAHUPOBAHNS M YIPABJECHHUS TeXHUYECKOH 1

KOMMep'-ICCKOﬁ 3KCHJIyaTaI[PlBﬁ TPAHCIIOPTHBIX CUCTEM

MuHMAaJbHBII YPOBE€HL OCBOCHUSI KOMIICTCHIIUN

3HaTh: OCHOBHBIC 3aKOHBI XMMUH M UX POJIb B (HOPMHUPOBAHUH €CTECTBEHHOHAYYHOTO MUPOBO33PCHUSL.
YMmeTs: [IPUMEHSITh XUMHUUECKHE 3aKOHBI B PEIICHUH MPAKTUUECKUX 3a]1a4.
Bragers:  |MeTomamu mpoBeNEHHSI OCHOBHBIX XHMHUYECKHUX SKCIIEPUMEHTOB H 00paOO0TKOI IMOITydeHHBIX PEe3yIbTaTOB.
ba30oBblii ypoBeHb 0CBOEHHS] KOMIIETEHIIUH
3Hath: MECTO XUMHH B Py CCTECTBCHHOHAYYHBIX TUCIMILIMH, OCHOBHBIC 3aKOHBI 00Pa30BaHUs U MIPECBPAILCHHS
BEIIECTB.
VMers: [IPUMEHITh XUMHUUECKHE 3aKOHBI B PELICHUH MIPAKTUUYECKUX 3a]a4 U AaBaTh OLEHKY XUMUYECKUM Mpoleccam,
IPOTEKAIUM B chepe NPOU3BOJCTBCHHOM ACITEIHHOCTH.
Brazers: METO/IaMU OTIPEACTICHUS BAXKHEHIITNX KOJTMYECTBEHHBIX XapaKTEPUCTUK XUMUUECKUX MPOIECCOB, METOJaMHU
IPOBEICHUS IKCIICPUMEHTOB M 00pabOTKM NOJTYUYCHHBIX PE3yJIbTATOB
BbIcOoKHii yPOBEeHb 0CBOCHUS KOMIIETEHIIMHU
E— MECTO XHMHH B PSLY €CTECTBCHHOHAY THEIX JMCLMILINH, 3aKOHOMEPHOCTH MOBEICHHA XHMIMECKHX 1
PIIEKTPOXUMHUIECKHAX CHCTEM, OCHOBBI CTPOCHHS BEIIECTBA, XUMUIECKON TEPMOIMHAMUKH 1 KITHETHKH.
VeTs: MPUMEHATH XHMHYECKHE 3aKOHbI B PEIICHUH MPAKTHIECKNX 32721, BEIOMpPATh TEXHUIECKHUE CPEACTBA
TEXHOJIOTHYECKHE ITPOLIECCHl B CHCTEMaX M YCTPOMCTBAX, MCIIOB3YEMbIX Ha JKEJIE3HOM TPaHCIIOPTE.
HABBIKAMH OOpAIICHHUS ¢ BAKHSHIIMMHU XUMHYECKIMH BEIISCTBAMH U TAOOPaTOPHBIMH MTPHOOPAMHU, METOJaMH
Brnamers:  |mpoBemeHWS OCHOBHBIX (PH3MKO-XMMHUYECKHAX SKCICPUMEHTOB U 00paOOTKH pe3yIbTaTOB, METOIAMHA
onpeeeHns] BAKHEHITNX KOJMYCCTBCHHBIX XaPAKTEPUCTHK XUMIUECKUX MPOIIECCOB.

B pe3ysbTrare 0cBOeHMSI JUCHHUIVINHBI 00Y4YAKOLUIMIiCS 10JI7KEeH

3HaThb:

1 MCCTO XMMHUH B PAAY CCTCCTBCHHOHAYYHBIX OUCIUIIINH;

OCHOBHBIC 3aKOHBI O6paSOBaHI/I$I W IIPCBpalICHUA BCIICCTB,

3 OCHOBBI CTPOCHH BCIICCTBA, XUMHICCKON TCPMOJVMHAMHUKHN U KHWHCTUKH.

YMeTh:

1 MPUMCHATH XUMHWYCCKHUC 3aKOHBI B PCICHUHN IIPAKTHYCCKUX 3a/a4;

BBI6I/IpaTL TEXHUYCCKHUEC CPCACTBA U TCXHOJIOTHUCCKHUEC IMMPOLCCChI OKCIITyaTalluX JKCJIC3HBIX AOPOI, OTBECYAIOIINEC
0Ee30IMaCHOCTH UX IIPUMCHCHHUA.

Baagern:

1 METOAaMU OINPECACIICHUS BaKHEHIIIMX KOJIMYCCTBECHHBIX XapaKTCPUCTUK XUMHUYCCKHUX MPOIECCOB U Ba)KHEHIIIMX

BEIIIECTB;

2 MCTOAAMU MPOBEACHUSA XUMHUYCCKUX OKCIICPUMECHTOB.

4 CTPYKTYPA U COAEPKAHUE JUCIHUITJINHBI

Kon HaumeHnoBaHue pa3aeioB U TeM /BUI 3aHATHS/ Cemectp |Yacol Kon YuyeOnas
3aHATHSA KOMIIETCHIIMHA JuTeparypa,
pecypcesI ceTH
HNuTtepHer
Pa3gen 1. O6masi 1 HeopraHuyeckast XUMHSA

1.1 OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUHU. 1 2 OIIK-3 6.1.1.1-6.1.1.2
1.OcHOBHBIE 3TaIBl PA3BUTUS XUMHH. 6.1.2.1-6.1.2.2
2.ATOMHO-MOJIEKYJISIPHOE yUCHHE. 6.1.3.1-6.1.3.3
3.3aK0HBI CTEXHOMETPHUH. 6.2.1-6.2.8
4.BaxxHeiinne Kjacchl 1 HOMEHKIATypa HEOPTaHUUECKUX
coeuHeHu. /JIex/

1.2 |CtpoeHne aToMa ¥ IEPHOANIECKHIE CBOWCTBA SJIEMEHTOB. 1 2 OIIK-3 6.1.1.1-6.1.1.2
CrtpoeHue BeniecTna. 6.1.2.1-6.1.2.2
1.C0oXHOCTh CTPOEHHSI aTOMa. 6.1.3.1-6.1.3.3
2.OCHOBHBIE MOJIOKEHHS KBAHTOBOM MeXaHUKHU. KBaHTOBbIE 6.2.1-6.2.8
YyHCla.
3.CTpoeHre MHOTO3JIEKTPOHHBIX aTOMOB.
4.CBsI3b MEXKY CTPOEHUEM aTOMOB U I10JIO)KEHHUEM DIIEMEHTOB
B [IEPUOJUYECKON CUCTEME.
5.Ileproauyecku U HENIEPUOAUUECKH U3MEHSIOIHECS
CBOMCTBA 3JIEMEHTOB.
6.XuMu4eckas CBs3b. BHIIbI XUMUYECKON CBSI3H.

I'ubpuanzanust. [TonsspHOCTE MOJIEKYJIBI.
7.CTpoeHHe BEIIECTBA B KOHICHCHPOBAHHOM COCTOSTHUH./JIeK/




1.3

Peakuuu B pacTBopax.

1.PactBopsl. CIOCOOBI BBIpaXKEHHS KOJIMYECTBEHHOTO COCTaBa
pactBopa. CBOWCTBa pa30aBICHHBIX PACTBOPOB
HEDJIEKTPOJIUTOB.

2.PacTBOpPBI IEKTPOIUTOB. DIIEKTPOIUTHUECKON
nuccouuanuu. CUibHbIE U ca0ble SJIEKTPOIHTHI.

3. qucconmarnus Boabl. BogopoIHbIif mokazareb.
HNupukaTtopsl.

4.PacTBOPHUMOCTbH MAJIOPACTBOPUMEBIX COJICH.

5.Peakuuu B pacTBOpax 3JeKTPOIUTOB. ['Maponus comeit.
6.OKHCIUTENTFHO-BOCCTAHOBUTENBHBIE peakiiy. CTereHb
okucienuss. OCHOBHBIE OKUCIIUTEIN U BOCCTAHOBUTEIH.
®DakTOpHhl, BIUSIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu. Mertoas! coctaienuss OBP. Tunst OBP.
7.7KecTKOCTb BOJIBI U CIIOCOOBI €€ YCTPaHEHHSI.

8.XuMusl KOMIUIEKCHBIX coeiMHEeHUH. OCHOBHBIE MTOJIOKEHHUS,
CTPOEHUE, YCTOMYMBOCTb KOMIUIEKCHBIX COEAMHEHUIA

/Jlex/

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.2

6.1.3.1-6.1.3.3
6.2.1-6.2.8

1.4

JlabopaTopnas pabota «IlonydeHue u CBOWCTBA OKCHUJIOB,
TUAPOKCHUIOB U COJICH»

1.M3yuenue nmpaBuil TEXHUKH 0€30TIaCHOCTH.

2.3HaKOMCTBO C XMMHYECKOH MOCY10M.

3.ITony4eHne pa3IMIHBIX KIACCOB COCTMHEHUIN M N3YUCHHE UX
cBoiicTs. /J1ab/

4/4

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.2

6.1.3.1-6.1.3.3
6.2.1-6.2.8

1.5

JlabopartopHas paboTa «DKBUBAIECHT U MOJISIpHAsA Macca
9KBUBAJICHTOBY.

1.O3HaKOMHTBCS C OCHOBHBIMH XHMHUYECKUMH MTOHATHIMHU:
aTOMHas Macca, MOJIEKyJIsIpHasi Macca, MOJlb, MOJISIpHAs Macca,
MOJISIPHBIA 00bEM Ta3a.

2.0O3HaKOMHTHCS C MOHATHEM SKBHUBAJIEHTa U MOJIIPHON
Maccoif 3KBUBAJICHTOB 3JIEMEHTA, CJIO’KHOT'O BEIeCTBa,
SKBUBAJICHTHOT0 00beMa rasa.

3.0CcBOCHHEMETOANKY pacdeTa, CBI3aHHON C 3aKOHOM
SKBHBAJICHTOB, HA OCHOBAHUH OIIBITHBIX JIaHHBIX. /JIab/

4/4

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.3

6.1.3.1-6.1.3.2
6.2.1-6.2.8

1.6

JlabopaTopHnas paboTa « XapaKTepHCTHKa CPEIbI PACTBOPOB.
T'uaponus conei».

1.M3y4enue peakiuii THAPOJIM3A COJICH Pa3IMIHOrO THUIIA.
2.M3y4eHue (pakTopoB, BIUAIONINX HA CMEIICHHUE
THIPOJIATHYECKOTO PABHOBECHSI.

3.Hayuutbcs onpenensT KOHCTAHTY U CTEICHb THIPOIIN3a
COJIEH.

/J1ab/

4/4

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.2

6.1.3.1-6.1.3.3
6.2.1-6.2.8

1.7

JlaGopatopnast pabota « OKHCINTENBHO-BOCCTAHOBUTENILHbIE
peaxIymy.

1.0mpeneneHne CTENEHN OKUCIICHHS YIEMEHTa B IIPOCTHIX,
CJIO’KHBIX BCIIIECTBAX U B NOHAX.

2.HayuuTbcs onpenenars 3JeMEeHThl OKUCITHTEIH U
BOCCTAHOBHTEIIH.

3.Hayuurtbcs onpenensats pa3ndHble THIB OKUCIUTENHLHO-
BOCCTaHOBHTEIIBHBIX PEAKIIUH.

4.0cBoCHNE METOIMKH COCTABIICHUS OKUCIUTEIILHO-
BOCCTaHOBHTEIBHBIX PEAKIIH METOJIOM 3JIEKTPOHHOTO
OayaHca M METOJIOM HOHHO-3JIEKTPOHHBIX TOJIypPEaKIIUH.
5.3yueHne KaueCTBEHHBIX PEAKIMI Ha OKUCIIUTENN U
BOCCTAHOBHTEIH.

6.0mpenenenue GpakTOpoB, BIUAIONUX HA TIyOUHY
NIPOTEKAHUS PEAKLMI JTaHHOTO THIIA.

/J1ab/

4/4

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.2

6.1.3.1-6.1.3.3
6.2.1-6.2.8

1.8

JlabopaTopnas paboTa «MeKTpOHHAs CTPYKTYpa aTOMOB U
OJIHOATOMHBIX HOHOB METAJLIOBY.

1.Hayuutbcst cocTaBiATh (OPMYIIbI, OTPaKAIOLIHE
AJIEKTPOHHBIC KOH(PUTYPAIIH ATOMOB U OJJHOATOMHBIX HOHOB
METAJUIOB ¥ HEMETAJIIIOB.

2.HayuuTbcs ycTaHABIUBATH 3aBHCUMOCTH MEXKITY
ANEKTPOHHOHN (POPMYIION JIIEMEHTA B €r0 XUMHUYECKUMHU
CBOMCTBaMH.

3.ITproOpecTy HABBIKY B ONIPEICICHUH THIIA XUMHICCKON

4/2

OIIK-3

6.1.1.1-6.1.1.2

6.1.2.1-6.1.2.2

6.1.3.1-6.1.3.3
6.2.1-6.2.8




CBSI3H B COEIMHEHHH, CTPYKTYPhI U MOJAPHOCTH MOJIEKYJIBL.
/J1a6/

1.9 BrinonHenue MHAMBUIYATbHBIX JOMAIIHUX 3aJaHHN: 12 OIIK-3 6.1.1.1-6.1.1.2
W13 — Xumuuyeckre CBOMCTBa OCHOBHEIX KJIACCOB 6.1.2.1-6.1.2.2
HEOPTraHUUYECKUX COEAMHEHHUH 6.1.3.1-6.1.3.3
W3 — DOxBUBaJEHT U MOJISIPHAs Macca KBUBAJIEHTa 6.2.1-6.2.8
N3 — XapakTepucTuka cpesl pacTBOpoB. I'uaponus comneit
N3 — OkucauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
N3 — KuHeTnka XUMHUYIECKUX PEAKITUN 1 XUMHUECKOE
paBHOBecHE
N3 — Koppo3swust 1 3amuTa OT KOPPO3UH. XUMHUIESCKUE
CBOMCTBA METAIJIOB

/Cp/

1.10 |IToaroroBka k mabopaTopHbIM 3aHATHSIM /Cp/ 8 OIIK-3 6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8

1.11 |IIpopabotka nekuuonnoro Matepuaina /Cp/ 3 OIIK-3 6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8
Paznes 2. duznyeckasi XuMms

2.1 OHepreTrka XMMHUYECKUX MPOIIECCOB. 2 OIIK-3 6.1.1.1-6.1.1.2
1. DneMeHThl XUMHYECKON TePMOANHAMUKY. 6.1.2.1-6.1.2.2
2. TerutoBoii addext xumMuueckot peakunu. 3akoH ['ecca. 6.1.3.1-6.1.3.3
3. TepMoauHAMHUUECKUE PacUeTHl. 6.2.1-6.2.8
4. ®axTOPBHI, ONpENeNAIOLIIe HallpaBIeHHe IPOTeKaHUs
XIMHAYICCKUX PEaKITHA.

5. DHTponus u sHeprus ['mdoca. /Jlex/

2.2 | Xumudeckas KHHETHKA U PaBHOBECHE. 2 OIIK-3 6.1.1.1-6.1.1.2
1. Xummnueckast kuHeTHka. CKOPOCTh XUMHUUYECKOU peaKIuu. 6.1.2.1-6.1.2.2
2. ®akTophl, BIUSIONINE HA CKOPOCTh PEaKIMU. 3aKOH 6.1.3.1-6.1.3.3
JEHCTBYIOIINX Macc. 6.2.1-6.2.8
3. DHeprus aKTUBAIIH.

4. Ilonsarue o xartanuse. KatanusaTopsl.
5. Xumudeckoe u (a30BOC paBHOBECHE.
/Jlex/

2.3 |OcHOBBI 2TEKTPOXUMHUECKHUX TPOIIECCOB. 2 6.1.1.1-6.1.1.2
1. DNeKTpOIbI U ANEKTPOIHBIEC TOTEHIIHAIBI. 6.1.2.1-6.1.2.2
2. Pan HanpsoxeHni. XUMHUECKHE CBOIICTBA METAJIIOB. 6.1.3.1-6.1.3.3
3. DIeKTpOABMKYIIas CHJIa U €€ pacuer. 6.2.1-6.2.8
4. XuMH4YeCcKHe NCTOYHUKU TOKa: TaJbBAHUIECKHE JIEMEHTHI
U aKKyMYJIITOPHI.

DHepreTrka OymayImero.

1. DnekTponu3. DIEKTPOIU3 PacIUIaBOB U PACTBOPOB.
Karomable 1 aHOJHBIEC TTPOIIECCHI.

2. 'anbBaHMYECKHE TOKPBITHSL.

/Jlex/

2.4  |Koppo3ust METaNIOB U 3alIUTa OT KOPPO3HUHU. 2 OIIK-3 6.1.1.1-6.1.1.2
1. Kmaccudukarmst KOppO3HOHHBIX TIPOIIECCOB. 6.1.2.1-6.1.2.2
2. Teopus 3NEKTPOXUMHUECKON KOppo3uu. Jlenonspusanys. 6.1.3.1-6.1.3.3
3. Kopposus MeTaioB B pa3iudHbIX YCIOBUSIX. 6.2.1-6.2.8
4. Koppo3ust moj JeiicTBHEM Oy Ial0IIUX TOKOB.

5. OCHOBHBIE CITOCOOBI 3aITUTHI OT KOPPO3HH.
/Jex/

2.5 |JlaGopatopnas paboTa « DHEpreTHKa XUMUIECKUX PEAKITHI. 4 OI1K-3 6.1.1.1-6.1.1.2
1. HayuuTthcs momb30BaThCS 3aKOHOM ['ecca U clieICTBUEM 13 6.1.2.1-6.1.2.2
HEro JAJIs OTIpEe/IeTICHUS TETIIOBBIX S (QEKTOB Pa3IMIHBIX 6.1.3.1-6.1.3.3
XUMHUUYECKHUX PEaKIH. 6.2.1-6.2.8
2. HayuuTtbcs onpeensaTh HalpaBiIeHUe POTEKAHUS PEaKIiK
B YCIIOBHUSX OIBITA.

/J1ab/

2.6  |JlaboparopHas paboTa «KnHeTHKa XMMHUUECKHX PEAKIHID). 4 OIIK-3 6.1.1.1-6.1.1.2
«PaBHOBeCcHE XUMHUECKHUX PEAKLINI» 6.1.2.1-6.1.2.2
1.M3y4eHue BIUsHUA U3MEHEHUSI KOHLIEHTPAIUK Ha CKOPOCTh 6.1.3.1-6.1.3.3
XIMHUYECKOH peaKIvuy. 6.2.1-6.2.8

2.M3y4eHue BIVSIHAS TEMIIEPAaTyphl HA CKOPOCTh PEAKIINH.




3.M3ydenue BAMSHUS TOBEPXHOCTH pa3/ieia Pearnpyronx
BEIIECTB Ha CKOPOCTh PEAKIUH.

4.0cBOCHUE METOIUKHU ONPECIICHHS KOHCTAHTHI PAaBHOBECHSI.
5.Uzydenue (HakTopoB, BIUSIONIMX HA COCTOSHUC
XUMHUYECKOTO PAaBHOBECHS

6.Hayuurtbcs npumensts npunnmn Jle-1llarense npu penreHuun
3azad. /J1a6/

2.7  |JlaGoparopHas paboTa «DICKTPOXUMHUCCKHE MPOIICCCHI B OIIK-3 6.1.1.1-6.1.1.2
TTbBAHMYECKUX JICMEHTAX M MPH JICKTPOITH3E» 6.1.2.1-6.1.2.2
1.0Bnanenune Mmeroaukoi uamepenus IJ1C u HanpsHKSHUS 6.1.3.1-6.1.3.3
rabBAaHMYECKIX 3JICMEHTOB. 6.2.1-6.2.8
2.M3yueHue 3aBUCMMOCTH IOTEHLIMAIA METalJIa OT
KOHIICHTPAIUH ITOTEHINAI OMPEEIISIONINX HOHOB.
3.M3yudeHne a5eKkTposin3a paciulaBoB U PacTBOPOB
JNEKTPOJIUTOB.
4.M3y4eHue npoueccoB IEKTPOIIN3a BOAHBIX PaCTBOPOB C
PacTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.
5.Hayuutbca nons3oBatecs 3akoHamu Papazes 1is
KOJIMYECTBEHHBIX PACYETOB MPH ANEKTPOIH3E
/J1a6/

2.8  |JlabopartopHas pabora «Kopposus MetammoB. 3ammra OIIK-3 6.1.1.1-6.1.1.2
METAJIJIOB OT KOPPO3UN». « XUMHUUECKHE CBONCTBA METAILJIOBY 6.1.2.1-6.1.2.2
1. O3HAaKOMHTBHCS C XUMHYECKOU M STIEKTPOXUMHUIECKOM 6.1.3.1-6.1.3.3
KOPPO3HEH. 6.2.1-6.2.8
2. Uzydenne ycnoBuii BOSHUKHOBEHHST MUKPOTaTbBAHHICCKIX
map IpH IEKTPOXUMHIECKON KOPPO3UH.

3. M3yueHne BNUSHUS pa3InIHBIX ()aKTOPOB Ha
KOPPO3HOHHBIE ITPOIIECCHI.

4. NzydeHne BO3MOXKHOCTH [TaCCUBALIUU METAJIJIOB U
aKTUBALUU KOPPO3UH.

5. zyuyenne Hanbosee BaKHBIX METOJIOB 3aIIUTHl METAJIIOB
OT KOPPO3HHU.

6. M3ydeHne OTHOIICHUS METAJUIOB K KUCIOPOAY, K BOJIE,
KOHIICHTPHPOBAaHHBIM H Pa30aBICHHBIM KHCIOTaM, K IIeTI0YaM
IIPH PA3TUYHBIX TEMIIEpaTypax.

7. Hay4uTscs onpenensTh aKTHBHOCTh AaTOMOB METAIJIOB,
TIOJIB3YSCh PSIOM HanpsDKEHU MeTauioB /J1a6/

2.9 |UO3 - CrpoeHue aToMa 1 NEPUOJUYECKAS CUCTEMA OIIK-3 6.1.1.1-6.1.1.2
JJIEMEHTOB 6.1.2.1-6.1.2.2
W3 — lanpBaHUYecKue 3JIeMeHTHI, dnektponms3 /Cp/ 6.1.3.1-6.1.3.3

6.2.1-6.2.8

2.10 |[TogroroBka k mabopaTopHbIM 3aHATHSIM /Cp/ OIIK-3 6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8

2.11 |IIpopaboTka nekiuonHoro matepuana /Cp/ OIIK-3 6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8

3.1 JlucriepcHbie CUCTEMBI. OIIK-3 6.1.1.1-6.1.1.2
1.Knaccuukarusi TUCIIEPCHBIX CHCTEM. 6.1.2.1-6.1.2.2
2.J1oBepXHOCTHBIE SIBJICHUSI U UX POJIb B AUCIIEPCHBIX 6.1.3.1-6.1.3.3
CHUCTEMaX. 6.2.1-6.2.8
3.IloBepXHOCTHO-aKTHBHEIE BenecTBa /JIek/

Pasgen 3. Xumusi BLICOKOMOJICKYISIPHBIX COCIMHEHUIH

4.1  |Xumus NOTHMEPOB. OIIK-3 6.1.1.1-6.1.1.2
1.OcHoBHbIe oHsTHSE XuMu BMC. 6.1.2.1-6.1.2.2
2.Crioco0bl MOTyYeHUsI TOTUMEPOB. 6.1.3.1-6.1.3.3
3.IlomumepHbIE KOMIO3HUIIUU. 6.2.1-6.2.8
4.9x0n0rmYecKre MpoOIeMbl HCIIOIb30BAHUS TIOTHUMEPHBIX
MarepuaioB. /JIex/

4.2  [Ipopabotka nexiuonHoro matepuana /Cp/ OIIK-3 6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8

4.3  |W3ydeHune TEOPETHYECKOTO MaTepraia, BRIHOCHMOTO Ha OIIK-3 6.1.1.1-6.1.1.2
caMocTosTeNbHYI0 paboTy /Cp/ 6.1.2.1-6.1.2.2




6.1.3.1-6.1.3.3
6.2.1-6.2.8

4.4

IMoaroroska x Tekymemy Kontpoio /Cp/ 1 3

OIIK-3

6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.1.3.1-6.1.3.3

6.2.1-6.2.8

5 ®OH OHEHOYHBIX CPEACTB UISI IPOBEAEHUSA TEKYIIEIO KOHTPOJISI YCIEBAEMOCTHU U
INPOMEXKYTOYHOU ATTECTAIIMA OBYYAIOIIUXCA 110 JUCHUIIJIMHE

@oH/T OLEHOYHBIX CPEACTB U MPOBENCHHUS TEKYIIETo KOHTPOJII YCIEBAeMOCTH M MPOMEKYTOYHOH AaTTecTalud II0
JUCLUILIMHE pa3pabarbiBaeTcss B COOTBETCTBMM C llomokeHneM o (OpMUpOBaHMM (OHIIOB OLEHOYHBIX CPEICTB JUIs
MIPOBEICHUS TEKYIETro KOHTPOJIS YCIIeBAEMOCTH, IIPOMEKYTOYHOM U TOCYAapCTBEHHON UTOTOBOW aTTECTAIUH.
@DOH/ OLEHOYHBIX CPEJACTB JJI NMPOBEIECHUS TEKYIEro KOHTPOJS YCIEBaeMOCTH U MPOMEKYTOUHOH aTTecTaly IO JaHHOM
TUCHHIUTHHE oopMIlsieTcs B Buie npriokeHus Ne | k pabodeil mporpaMme AWCIHUIDIMHBI U Pa3MEIIAlOTCS B 3JIEKTPOHHON
nH(opManMoHHO-00pa3oBaTebHOM cpene Y HUBEpCUTETa, JOCTYITHOW 00y4aroIeMycst Yepes ero JMYHbIH KaOuHeT.

6 YYHEBHO-METO/MYECKOE U UHO®OPMAIIMOHHOE OBECIIEYHEHUE JUCIUITJINHBI

6.1. YueOHasi iurepatrypa

6.1.1. OcHOBHas JIMTepaTypa

ABTOpLI, COCTAaBUTCIN

3arnaBue

W3paTenbCcTBO, TOI

Koi-Bo 3Kk3.

6.1.1.1

1. B. Pocun, JI. [I.
Tomuna ; peu. C. H.
ConoBbeB [u 11p.]

OO0mast u Heopranmdeckas xuMusi. COBpeMEHHBIH Kypc
[DnexTponHBI pecypc]: yueOHOe mocodue st
0aKxanxaBpOB U CIICIIUATUCTOB. -
https://urait.ru/bcode/448415

Mocksa : FOpaiit, 2020

100 % online

6.1.1.2 [H. JI. 'munka O6mas xumust [Teker] : yue6. nocobue mis BY3os. M. : KHOPVYC, 2016 |15
6.1.2. JlonoJIHUTEIbHASI JINTEpaTypa
ABTOpHI, 3arnaBue WsnparensctBo, ron | Kom-Bo k3.
COCTaBUTEIHN

6.1.2.1

A. W. Anapses, JI. 1.
AdoHnHa ;
peteH3eHTs : FO. M.
IOxuH, JI. B.
[[leBHuITBIHA

O6mrast xumua. COOpHUK 3aaHUH ¢ IpUMepaMu
perieHuit [DIEeKTPOHHBIH pecypce] : yueOHoe mocoodue s
BY30B. - https://urait.ru/bcode/492085

Mocksa : FOpaiit, 2022

100 % online

6.1.2.2

T. B. MaptsiHOBa, 1.
B. ApramoHosa, E. b.
["'omyHOB ; IO O0IIIEH
penakuueit T. B.
MapTbIHOBOH ;
peuenseHTsl : H. B.
3bik, U. I'. 'opruyen

XuMus [ DIEKTPOHHBIA pecypc] : YIeOHUK U PAKTHKYM
11 By30B. - https://urait.ru/bcode/489453

Mocksa : FOpaiit, 2022

100 % online

6.1.2.3 |H. B. Koporun O6mast xumus [Teker] : yue6. must BY30B. M. : Axagemus , 2014 |29
B. B. Jleaucos, B.M.
Tananos, 1.A. OOmast 1 HeopraHmdecKass XUMUs [ DK TPOHHBIH Poctos-na-Jlomy -
6.1.2.4 |lenucosa [m ap.] ;  [pecypc] : yuebHOE TTOCOOHE. - y: 100 % online

pen.: B. B. llenucos,

https://biblioclub.ru/index.php?page=book&id=271598

dennkc, 2013

B. M. Tananos
6.1.3. MeTtoauueckue paspadoTku
ABTOpBI
PEL, 3arnaBue WznarensctBo, Tog | Kon-Bo k3.
COCTaBUTEIIN

6.1.3.1

JI. A. PyGueBckas

Xumus [DnextponHsli pecypc]: Kypce nekunii : Y. 1. -
URL.:
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S

&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBI

S FULLTEXT&ILNG=&7Z211D=4444&S21FMT=briefH

TML ft&USES21ALL=1&S21ALL=%28%3C%2E%3E

1%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E

%29&FT PREFIX=KT=&SEARCH STRING=&S21ST

N=1&S21REF=10&S2 1CNR=5&auto_open=4

Kpachospck : KpW2KT
HpI'VIIC, 2013

100 % online

6.1.3.2

JI. A. PyGueBckas, E.
B. I'paueBa; KpMKT
NpI'VIIC

Xumus: 1a00paTOpHBIA IPAKTUKYM: yaeOHoe mocodue
JUI CTYAECHTOB MEPBOT0 Kypca TEXHUUECKUX
CreMaIbHOCTEH OYHOM M 3204HOI (hopM 00ydeHus : B 2
q. Y.2.. -
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBI
S FULLTEXT&ING=&7Z211D=4444&S21FMT=briefH

TML ft&USES21ALL=1&S21ALL=%28%3C%2E%3E

Kp/DKT UpI'VIIC,
2015

100%

OHJIAlH



https://urait.ru/bcode/448415
https://urait.ru/bcode/492085
https://urait.ru/bcode/489453
https://biblioclub.ru/index.php?page=book&id=271598
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D330154%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4

1%3D54%2F%D0%A0%2082%2D306272%3C%2E%3
E%29&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto_open=4

XuUMHUs: METOAUYECKUE MATEPUAIBI U YKa3aHUsI 110
W3YYCHUIO TUCIUTUIAHBI JJIs1 00YJIarOIIIXCS
HanpasyieHust noarotosku 23.03.01 TexHomorus
TPAHCHOPTHBIX MPOLECCOB, Mpoduib "Opranusarius
MEPEBO30K U yNpaBieHUE HA TPAHCIIOPTE
(>xkene3HOMOPOXKHBIN TpaHcmopT)". - - URL:

6.1.3.3 |Tommos, B. C. http://irbis krsk.irgups.ru/web_ft/index.php?C21COM=S Epi‘f’;,‘;’[’g’cg(’)gﬂmT 100%
&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBI|" P ’ Orani
S FULLTEXT&ILNG=&7211D=4444&S21FMT=briefH
TML ft&USES21ALL=1&S21ALL=%28%3C%2E%3E
19%3D54%2F%D0% A2%2056%2D699376333%3C%2E
9%3E%29&FT PREFIX=KT=&SEARCH STRING=&S
21STN=1&S21REF=10&S21CNR=5&auto_open=4
6.1.4 IlepeueHb y4eOHO-MeTOAUYECKOTO O0ecTIeYeHUsI I CAMOCTOSITEIbHOI padoThI
00YyYAIOIIMXCS [0 JUCIHUILIHHE
ABTophi WsparenscTBo, rox /
’ 3ariiaBue JInyHbIi KaOuHET Kon-Bo k3.
COCTaBUTEIH
00yJaroIerocs
XuUMUL: WHAWBUAYAJBHBIC 3aIaHU K CaMOCTOSITEIbHON
paboTe Ay CTYyIEHTOB 1 Kypca BeeX CIeluanbHOCTEH
OYHOI1 ¥ 3204HOIT HOpM 00YUYECHUS U METOAUYECKHUE
YKa3aHud 110 UX BBITIOJTHECHUIO.
PyGuesckas JLA http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S |KpacHospck: 100%
6.1.4.1 I'pauesa BB o &S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBI|KpXXTUpI VIIC, ornaii
p o S FULLTEXT&ING=&7211D=4444&S21FMT=briefH|2015

TML_{t&USES21ALL=1&S21ALL=%28%3C%2E%3E
1%3D54%2F%D0% A0%2082%2D982012%3C%2E %3
E%29&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto_open=4

6.2. IlepeueHnb pecypcoB MHGPOPMALMOHHO-TETEKOMMYHUKANMOHHOM ceTH ""HTepHeT"

bubnuoreka KpMKT HpI'VIIC : [caiit] / KpacHOSApCKHI HMHCTHTYT >XEIE3HOIOPOKHOTO TpaHCIOpTa — (QrIHai

6.2.1 HpI'YIIC. — KpacHospck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum moctyma: mocie aBTOpU3amnU. — TEKCT :
3JIEKTPOHHBIN.

6.2.0 OnextpoHHas OnOnmoTeka « YMIL XKT» : snextponHO-OnMOIMoTeuHas cucreMa : cabt / ®I'BY IO «YduebHO-

o< |MeToauueckuii MEHTpP MO OOpa30BaHMIO HA IKEIE3HOJOPOXKHOM TpaHcmopTe». — Mocksa, 2013 — . — URL:

http://umczdt.ru/books/. — Pesxum noctyna: no noanucke. — TEKCT : 3JIEKTPOHHBIH.

6.2.3 |Znanium.com : 3yeKTPOHHO-OMOIHOTeYHast cuctema : caiit / OO0 «3HAHUYM». — Mockgra. 2011 — . — URL:
http://znanium.com. — Pexxum octymna : mo noanucke. — TeKCT : 3JIeKTPOHHBIH.

6.2.4 |O6pa3oBarenbHas twiatdopma HOpaiT : smexTponHas Oubmmoreka : caiit / OOO «DIeKTpOHHOE H3ATEIBCTBO
IOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum goctymna: mo moamucke. — TEKCT : IJIEKTPOHHBIM.

6.2.5 |JlaHp : AnekTpoHHO-OMOMMOTEYHAs cucTeMa : caitt / M3matensctBo Jlawe. — Cankt-IletepOypr, 2011 — . — URL:
http://e.lanbook.com. — Pesxum pocTyna : no noanucke. — TEeKCT : JIEKTPOHHBIH.

6.2.6 |YHuBepcuTeTCKass OMOJIMOTEKAa OHJIANH : 3JIEKTPOHHO-OMOMHOTeuHass cucrema : caiit / OO0 «Jlupekr-Meaua». —
Mocksa, 2001 — . — URL: https://biblioclub.ru/. — Pexxum goctyna: no noanucke. — TEKCT : 31EKTPOHHBIH.

607 KpacHosipckuii ”HCTUTYT KeJIe3HOJOPOKHOTO TPAHCIIOPTA : [AJIEKTPOHHAs MHPOPMAIMOHHO-00pa3oBaTeNbHas cpeal

=" |/ KpacHosipckuif MHCTHTYT >XeJIe3HOAOpokHOro TpaHcmopTa. — KpacHosipck. — URL: http://sdol krsk.irgups.ru/. —

TeKCT : 3JIEKTPOHHBIN.

6.2.8 |HaumoHanbHas a5ekTpoHHas Oubinoreka : (eaepanbHblii IPOEKT : caiT / MunuctepcTBo KynsTypsl P®. — Mocksa,
2016 — .— URL: https://rusneb.ru/. — Pexxum goctymna: o noamnucke. — TEKCT : 31eKTPOHHBIM.

6.2.9 |Poccuiickue xene3nbie goporu : odpunmanbheiii caiit / OAO «PXKI». — Mocksa, 2003 — . — URL: http://www.rzd.ru/.
— TekcT : 2neKTPOHHBII.

6.2.10 |KpacHosipckuii 1ieHTp Hay4yHO-TexHH4YecKoi nHdopmanuu n 6udmmorex (KpLIHTUD) : caiit. — Kpacnosipck. — URL:

http://denti.krw.rzd. — Pexxum octyma : U3 JJOKaJIbHOM CeTH By3a. — TeKCT : 3JIeKTPOHHBIN.

6.3. Ilepeuenb MHGOPMATMOHHBIX TEXHOJIOTHI, HCIIOJIB3YEMBIX NPH OCYIIECTBJIEHNH 00Pa30BaTEILHOI0 MPOLEcca 1o
JAUCIHHUIINHE, BKJIIOYasi epeueHb MPOrpaMMHOro ofecrnevyeHusi 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH

HEO00XO0TMMOCTH)

6.3.1 [lepeueHnb 6230BOT0 MPOrPaMMHOI0 00€ecTIeYeHUsI

6.3.1.1

[Toamucka Microsoft Imagine Premium: Windows 7 (Peructpanyonnsie HoMepa moamnucok Ne 25ba6a79-fe07-407e-
9692-54210516¢225 (momep moamucuuka 1203761381), 2966f7dc-369b-4216-9138-28¢54b400¢12 (Homep
moanucyurka 1204008970), 53b112e7-6d53-490e-ale9-30dd47¢32c9f (Homep momnucuunka 1204008972))

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuieH3uii; gor
Ne0319100020315000013-00 ot 07.12.2015 — 87 nuneH3uit).

6.3.2 [lepeyeHsn crnenuaau3npoOBaAHHOI0 MPOrPAMMHOTO 00€ecTeYeH sl



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D306272%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A2%2056%2D699376333%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D982012%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://new.znanium.com/
https://urait.ru/
https://urait.ru/
http://e.lanbook.com/
https://biblioclub.ru/
http://sdo1.krsk.irgups.ru/
https://rusneb.ru/
http://www.rzd.ru/
http://dcnti.krw.rzd/
callto:1203761381
callto:1204008970
callto:1204008972

6.3.2.1 |He tpeGyercs

6.3.3 Ilepeuenb MHPOPMAHOHHBIX CHIPABOYHBIX CHCTEM

6.3.3.1 |He TpedyeTcs

6.4 IlpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTBI

6.4.1 |He TpedyeTcs

7 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJINHBI

7.1 |Kopmyca A, JI, T, H KpVDXT UpI VIIC naxoasarcs no agpecy r. KpacHosipck, yi. Hosas 3aps, 1. 2U;
Y4eOHple aygUTOpWUU IS MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHApCKOTO THIIA, BBITOIHEHUS
KypPCOBBIX pa0boT, TPYIIOBHIX H WHAWBUIYAIBHBIX KOHCYJIBTANH, TEKYIIETO KOHTPOIIS M MIPOMEKYTOTHOH aTTECTAIIHNH,
7.2 |yKOMIUIEKTOBAHHBIC CICIMATH3UPOBAHHON MEOCIBbI0O M TCXHUYECKAMHU CPEICTBAMH 00ydeHUs (HOYTOYK, MPOCKTOpP,
9KpaH), CIyXalllUMHU [UIS TIPEACTaBIIeHHs ydeOHOW wmH(popMarmu OonbImoi ayauropud. Jns mpoBeneHHs 3aHATHH
JIEKIIMOHHOTO THIIAa HMEIOTCS YIeOHO-HATIISIIHBIE TOCOOS (TIPe3eHTAINH).
7.3 |YdeOHas ayauTopusl IS MPOBEACHUS 3aHITHI JEKITMOHHOTO THa JI-409
[TomenieHnst 11 caMOCTOATEIBHON pabOThl OOYJAIOIINXCS OCHAIIECHBI KOMIBIOTEPHOH TEXHUKOM, TMOIKIIOYCHHON K
WHPOPMAMOHHO-TEIIEKOMMYHHKAIMOHHON cetnn  «UHTEepHET», W o00EcledeHsl JOCTYIIOM B  JIIEKTPOHHYIO
74 nH(popMannoHHO-00pa3oBaTenbHyo cpexy KpIKT UpI' VIIC.
’ TTomereHus 11 CaMOCTOSATEIBHOM pabOThI 00YJIAFOIIHXCS:
— YATAJIBHBIN 3a)1 OMOJIMOTEKH;
— KoMnbloTepHbIe Kinacchl JI-203, JI-214, JI-410, T-5, T-46.
7.5 |Tlomemenue UIsl XpaHSHUs U IPO(UIAKTHIECKOTO 00CTyKUBaHUs yaeOHoro obopynoBanus A-307.
8 METOJANMYECKHUE YKA3AHUSA JJISI OBYUAIOILIIUXCS IO OCBOEHUIO JUCIIAIIJINHBI
Bun yuebOuoit Opraanzanus y9eOHOH IesTeTbHOCTH 00yJaromerocs
JACATCIIBHOCTHU
[MoxroToBka K JIGKIMOHHOMY 3aHSTHIO BKJIIFOYACT BEITIOTHEHUE BCEX BUIOB 3aJaHUN, pa3MEIICHHBIX K
Ka)XJJOH JICKIIMH, T.€. 3aJaHUs BBIOJIHSIOTCS €Ile JI0 JIEKLIIHOHHOTO 3aHATH [0 COOTBETCTBYIOIIEH TeMe.
B xo1€ JeKIIMOHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIICKTHPOBaHUE yaeOHOTro MaTepuana. O0pamarh
BHUMaHHE Ha KaTeropuu, GOpMYIHPOBKH, PACKPHIBAIOIINE COJIEPKAHKIE TEX WIN MHBIX SBICHUN U
.HeKI.[PIOHHBIe IIPpOUECCOB, HAYYHBIC BBIBOABI U MPAKTUYCCKUE PEKOMCHIAIINN, MOJIOKHUTEIbHBIH OITBIT B OpaTOpCKOM
S HCKyCCTBE. 3a/1aBaTh MPETIOIaBATEI0 YTOYHSIIOIIHE BOMIPOCHI C HENBI0 YACHESHHS TEOPETUICCKIX
TIOJIOKEHUH, pa3pellieHusl CIIOPHBIX cuTyanui. JlopabaTeiBaTh CBOM KOHCTIEKT JIEKIIUH, Jeasi B HEM
COOTBETCTBYIOIINE 3aITUCH U3 JIUTEPATyPbl, PEKOMEHIOBAaHHOM MpETo/iaBaTeeM U PeayCMOTPEHHOM
y4eOHO¥ MPOrpaMMOii - B X0/1€ IOATOTOBKH K MPAKTHYECKUM / 1a0OPaTOPHBIM 3aHATHAM U3yIUThH
OCHOBHYIO JIUITEPATYpPY, 03HAKOMHUTHCS C JOMOIHUTENBHOMN INTEPaTypOl, HOBBIMH My OJIUKAIMSIMU B
MIEPUOTNICCKUX U3JaHUAX.
Lenbto 1abopaTOPHBIX 3aHATHH BBICTyIAaeT 0OeclieueHne MOHUMAaHU TEOPETUIECKOT0 MaTepHana
y4e0HOTO Kypca U €ro BKIIOUECHHE B CUCTEMY 3HaHUH CTYJCHTOB, (HOPMUPOBAHUE ONIEPAITHOHAIBEHON
KOMIIOHEHTHI TOTOBHOCTH CIICIIHAIIUCTA, PA3BUTHE PA3IMIHBIX COCTABILIIONINX €T0 MPO(PEeCCHOHATBHOM
KoMIeTeHTHOCTH. OCHOBO# Tab0paTOPHOTO MPAKTUKyMa BBICTYIAIOT THUIIOBBIE 334a4H, KOTOPHIE JOJDKEH
YMETh pemarh CIeNHUAINCT B CBOCH MPO(PECCHOHANEHON JACSITETbHOCTH.
[IpoBenenue nabopaTopHOU PabOTHI C METBI0 OCMBICICHHS HOBOTO Y4eOHOTO MaTepHralia BKIOYaeT B ce0s
CJIEYFOIITNE ITAITBL:
- TOCTAHOBKY TE€MBI 3aHATHH U OIpeesieHue IeNn 1abopaTOpHOit paboThI;
Ha63($;TT(;pﬂHHe - OTIpe/ieICHUE TTOPSIIKa MPOBECHHUS JTA00OPaTOPHON paObOTHI MITH OTHEIBHBIX €€ ATAIIOB;

- HETOCPEICTBEHHOE BBITIOJIHEHHE JIA0OPATOPHOM pabOThI CTYACHTaMH U KOHTPOJIb TIPEToaBaTelis 3a
XOJIOM 3aHSITHI U COOJIOJICHUEM TEXHUKU O€30IIaCHOCTH;

- IOJIBEJICHUE UTOTOB J1a00paTOpHOK paboThl 1 (POPMYITUPOBAHHE OCHOBHBIX BBIBOJIOB;

- 3ammTa JJabopaTopHOH paboTHI.

Ha nepBoM 3aHSTHH TPEIOaBaTe)lb 3HAKOMHT CTYACHTOB C OOIUMH MIPaBUIaMU pabOTHI B labopaTopuu /
KOMITBIOTEPHOM KJIacce, TEXHUKOH 0e30MacHOCTH M CTPYKTYPOi oopMIleHH s JIabopaTopHOil pabOTHI.
3HAaKOMUT CTY/IEHTa C IPOLEypOH 3alUThl paboThl, 0OpalaeT BHUMaHKe CTyJICHTa Ha TO, YTO
odopmMieHHas paboTa T0JDKHA 3aBepIIaThess GOpMUPOBaHUEM OHMOIHOTpadUUECKOTo CIHCKA.

CamocrosrenbHas paboTa CTyJeHTa SBJISIETCSI OCHOBHBIM CPE/ICTBOM OBJIA/ICHUS YI€OHBIM MaTepHUaIOM BO
BpeMsi, CBOOOJHOE OT 003aTeNbHBIX Y4eOHbBIX 3aHATHH. CamMmocTosATenpHas paboTa CTyJeHTa HaJ
YCBOEGHHEM YUeOHOr0 MaTepraiia MOXET BBIIOJIHATHCS B OMOIHMOTEKe, yIeOHBIX KaONHeTax,
KOMIIBIOTEPHBIX KJIaCCax, a TAKXKEC B JOMAIIIHUX YCJIOBUAX.

CamocrodrenpHas |Y4eOHBIH MaTepran y4eOHOH TUCIMIUTHHBL, TPEAyCMOTPEHHBIN pab0ounM y4eOHBIM IIAHOM JUIS YCBOCHHS
paboTa CTyleHTa |CTYJEHTOM B MPOLIECCE CAMOCTOATENBHOM pabOThI, BRIHOCUTCS Ha HTOTOBBIH KOHTPOJIb HAPSLY C yU4eOHBIM

MaTepuagoM, KOTOPBIA pa3padaThIBAJICS IPH MTPOBEIEHUHN YISOHBIX 3aHATHH.

ConeprxkaHue caMOCTOSITEIbHON paboThI CTyIeHTa OIpeessieTcsl yueOHOM MporpaMMoi JUCIUILUIMHEI,
METOJIMYECKIMH MaTepHajaMH, 33JaHUIMH U YKa3aHUAMH MPETIo1aBaTeNsl.

CamocrosTenbHast paboTa CTyJeHTOB OCYIIECTBISIETCS B Ay IMTOPHOW M BHEay IMTOPHOH (opmax.




CamocrosiTesibHasi paboTa CTYJJCHTOB B ayIUTOPHOE BPEMsI MOXKET BKJIFOYATh: — KOHCIIEKTHPOBAHHE
(cocTaBieHHE TE3UCOB) JIEKIINI; — BBITIOJHEHNE KOHTPOJIBHBIX padoT;— pelIeHne 3a1aq;— padoTy co
CIPaBOYHOW M METOIMYCCKON JIUTEPATYPOii;— pabOTy ¢ HOPMATHUBHBIMH MIPABOBBIMHU aKTAMU;—
BBICTYIUICHHS C JOKJIAaMH, COOOICHUSIMHA Ha CEMUHAPCKUX 3aHITHUSX;— 3aIUTY BHIMOJHEHHBIX paboT;—
y4acTue B ONEpaTUBHOM (TEKYILEM) OMpPOCe MO OTACIbHBIM TeMaM W3y4aeMol TUCHHUILIMHBL, — y4acTHe B
co0eceToBaHUsAX, JACTIOBBIX (POJIEBBIX) HIPaX, AUCKYCCHUAX, KPYIIIBIX CTOJIAX, KOH()EPEHIUIX;— YIaCTHE B
TECTUPOBAHUH U JIP.

CamocrosTenbHas padoTa CTYJCHTOB BO BHEAY IUTOPHOE BPEMsI MOXKET COCTOSITh U3: — MOBTOPCHUE
JICKITAOHHOTO MaTepHaia; — MOJrOTOBKU K MPAKTHUCCKUM 3aHATUSIM;— U3yUCHHS YUCOHOW U HAyYHOU
JIUTEPATYPhI; — PEIICHNUS 33124, BBIJAHHBIX HA IPAKTHYECKUX 3aHATHSIX; — MOJTOTOBKH K KOHTPOJIBHBIM
paboTaM, TECTUPOBAHUIO U T.J.

- MPOBEJICHUE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIIPOCHI TEKYIIEr0 KOHTPOJIS 3HAHUH, pelleHUs
MPEJICTABJICHHBIX B YYeOHO-METOIMYECKUX MaTepuanax Kadeapsl 3ajad, TECTOB, HATUCAHUS pedepaToB
10 OT/ICNBHBIM BOTIPOCAM H3Y4aeMOIl TEeMBI.

IToaroroska
K 3a4eTy

[Tpu MOArOTOBKE K 3a4€Ty HEOOXOAMMO OPHEHTHPOBATHCS Ha KOHCIEKTHI JEKLHUH, padodyylo mporpammyl
MICIUTUIMHBI, HOPMATUBHYIO, YICOHYIO U peKOMEHIyeMyto IuTepaTypy. OCHOBHOE B IIOATOTOBKE K caade
3ageTa - ATO TOBTOPEHHE BCETO MaTepHaia JUCHUIUIMHBL. J{JIs ycmemHoW caadu 3adeTa 10 JWUCIUILINHE
«XUMUSD CTYIEHTHI JOJDKHBI IPHHAMATh BO BHIMAaHHUE, YTO BCE OCHOBHBIC KaTETOPHH, KOTOPHIE YKa3aHBI
B paboueil mporpaMMe, Hy>KHO 3HATh, IOHUMATh WX CMBICT U YMETh €T0 PAa3bsSCHHUTH; YKa3aHHBIC B paboUei
mporpamme (opMupyeMble MpodeCCHOHATIbHbIE KOMICTCHIIMH B PE3yJbTaTeé OCBOCHUS IUCIUTUIMHBI
MOJDKHBI OBITH TPOJEMOHCTPHUPOBAHBI CTYNEHTOM; NPAKTUYECKHE 3aHSATHS CIIOCOOCTBYIOT IONYYCHHIO
OoJyiee BBICOKOTO YPOBHSI 3HAaHWIf; TOTOBHTHCS K 3a4eTy HEOOXOAMMO HAa4YMHATH C TMEPBOH JIEKUUH U

[IEPBOTO 3aHSITHSL.

Komriuiekc y4eOHO-METOANYECKUX MaTepualoB IO BCEM BHIAaM Y4YeOHOH JesATeNbHOCTH, HPEIyCMOTPEHHBIM paboueit
[pOrpaMMoil  AMCUMIUIMHBI, pa3MElleH B JJIEKTPOHHOH HH(pOpMannoHHO-o0pa3oBatenbHoil cpene KpMIKT Upl'VIIC,
mocTynHOM oOydarolmiemycss 4Yepe3 ero JIM4YHbIi KaOuHeT u OnektpoHHyro Oubmuoreky (Db KpMXKT UpI'YIIC)
http://irbis.krsk.irgups.ru
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Ipuaoxenue 1 k paGoueil nporpamMme 1no JMCHMUILIMHE
Bb1.b.16 «Xummusi»

®OH/I OHEHOYHBIX CPEACTB
JJI IPOBeIeHHU S TEKYLIero KOHTPOJIsl yCIeBaeMOCTH H

MPOMEKYTOYHOM aTTECTAIMH IO JUCIHHUIIJINHE
Bb1.5.16 «XumMmus



1 [lepeyeHb KOMNETEHIUH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHMS B Npoliecce
0CBOEHMSI 00Pa30BaTeJIbHOI MPOrPaMMbI

Jucnunimna « XUuMus» y4acTByeT B GOPMUPOBAHUN KOMIIETCHIIMH:

OIIK-3: cnocoOHOCTP MPUMEHATh CUCTeMYy (yHIAMEHTalIbHbIX 3HAaHMM  (MaTeMaTHYEeCKHX,
€CTeCTBEHHOHAYYHBIX, HHXXEHEPHBIX M HKOHOMHUYECKUX) s HIeHTH(UKauuu, (OpMyIHpOBaHUS H
pelIeHUs] TEXHUYECKMX U TEXHOJIOTMYECKHUX MpolieM B 00JacTH TEXHOJIOTUH, OpraHU3aluH,
IJIJAHUPOBAHUS U YIIPABIICHUS TEXHUYECKON U KOMMEPYECKOH SKCILTYaTalle TPAHCIIOPTHBIX CUCTEM

Ta6uuna TpaexTopuii popmupoBanus y odyuawmuxcsi komnerenuuii OIK-3
NPH OCBOCHUM OCHOBHON 00pa30BaTe/IbHOM NMPOrPaAMMBbI

Kon HaumenoBanue HNupexc Cemectp JTansl
KoMImeTe KOMIIETEHIINH W HAauMeHOBaHHe JHCUUILINH/PAKTHK, uzyueHusi | ¢opmMupoBanu
HIOUH YYACTBYHOIIUX B (POPMHUPOBAHUH KOMIIETEHIIHH JAUCIHILTH a1
HbI KOMIIETEHIIUH
OIIK-3 | crmocoOHOCTE b1.5.12 Martemaruka 1,2 1
IpUMCHATE  CHCTEMY | 1 .15 dusuka 1 1
(byHIaMEHTaIbHBIX
SHAHME b1.b.16 Xumus 1 1
(MaTeMaTHYeCKHX, b1.5.21 Metposorus, cTaHAapTH3ALUS | 2 2
CCTECTBCHHOHAYUHBIX | cepruduKaius
> HMIKCHCPHBIX W | B B.22 HaueprarteiabHas TeOMETPHS H HHXECHEPHAsI 2 2
OKOHOMHYECKHX) IS | rpaduka
HICHTH(HKALIH, B52.B.01(Y) YuebHas - 0 HOIy4EHHUIO IEPBUYHBIX 2 2
(bopmyHpOBAHUA U | podeccHOHATLHBIX YMEHHI H HABBIKOB

PCHICHHSA 51.5.13 I[IpuknagHas MaTeMaTHKa 3 3
TCXHIICCKIX " | B1.b.18 Mexanuka 4,5 4
TGXI%OJ'IOFI/I‘I&CI%I/IX b1.5.18 .01 Teopernueckasi MeXaHHKa 4 4
:E;H;I;rmz 00IAaCTH "B B.20 O6mas SJIEKTPOTEXHHUKA U JJICKTPOHUKA 4 4
’ b1.B.1B.09.01 MozaenupoBaHue TpaHCIOPTHBIX 4 4
OpTaHU3aINH,
TUTAHUPOBAHHUS u [POLECCoB
DABIICHIS b1.B.1B.09.02 IIpuknaagHoe nporpaMMHUpOBaHUE 4 4
¥e£HH‘IeCKOI>'I 4 | TPAHCTIOPTHBIX CHCTEM
KOMMEPUECKOIt b1.5.18.02[IpuxiagHasi MEXaHUKA 5 5
SKCIITyaTaIHeE b1.b.19 MarepuasoBeaenue 7 6
TPaHCTIOPTHBIX Bb3.5.01 3ammra BEITYCKHOW KBaTH(QHUKAIIMOHHOM 8 7
CHOTeM paboThI, BKITIFOYAst HOATOTOBKY K MPOIEIype 3aIIUTHI H
MPOTIEYPY 3aIIUTHI
Tabauua coorBeTcTBUs YPOBHeil ocBoeHus komnerenunii OIK-3
IVIAHMPYEMbIM pe3yJIbTaTaM 00y4eHust
Kon HauMmeHnoBanue HauMeHnoBanue Yposensn Ilnanupyemble pe3yJbTaThl 00yYeHH s
KOMIIET KOMIIETeHIIHH paszjiena/Tem OCBOEHHUSA (nmoka3aTeJiv 10CTHKEHUsI 32IaHHOT0 YPOBHA
eHLUHU JTUCIHHUIIINHDBI KOMIIeTEeHIIU 0CBOEHMsI KOMIIeTeHIHii)
3HaTh OCHOBHBIE 3aKOHBI XMMHH W WX POJb B
MuHHMaNBHEI | GOpPMHPOBaHUH €CTECTBEHHOHAYIHOTO
OIIK-3 | cnocoOHOCTB YPOBEHb MHPOBO33PEHHS.
MPUMEHSTD YMeTh TpPUMEHATH XUMHYECKHEC 3aKOHBI B
CUCTEMY peIICHUH MPAaKTUIECKUX 33129
(hyHIaMEHTAIBHBIX Bmamers MeTomamMu TPOBENCHHS OCHOBHBIX
3HAHUMI XUMHYCCKHX OSKCIICPUMEHTOB H  00pabOTKOM
(MaTeMaTHYECKUX, TIOJIYI€HHBIX PE3yJIbTaTOB.




€CTECTBEHHOHAYUYH
BIX, WHXXCHCPHBIX
1 9KOHOMHYECKHUX )
I

Pa3gen 1.00was u

UICHTU(HKAIINH, HeopraHuyecKas
(hopMymHpOBaHUS XHAMUS

51 pelieHus

TEXHUICCKUX u | Pazgen 2. OcHOBBI
TEXHOJIOTHISCKUX (huznaeckoit
npobaeM B | XUMHHA

obnactu

TEXHOJIOTHH, Pazgen 3. Xumus
OpraHu3aIuH, BBICOKOMOJIEKYJISIP
IUTAHUPOBAHUSI ¥ | HBIX COSIUHEHUN
YIpaBIICHUS

TEXHUYECKOMH u

KOMMEpUYECKOH

JKCIUTyaTauuen

TPaHCIOPTHBIX

CHCTEM

bazoBsrit 3HaTh MECTO XUMUH B pany

YpPOBEHb €CTECTBCHHOHAYYHBIX  JUCLMIIIMH, OCHOBHBIE
3aKOHBI 00pa30BaHMsI U NIPEBPALICHUS BEIIECTB
YMeTp NOpUMEHSTH XUMHUYECKUE 3aKOHBI B
pelIeHNH MPaKTHYECKUX 3a1ad U AaBaTh OLIEHKY
XMMHYECKHUM IIPOIIECcaM, IPOTEKAIOMNM B cepe
MIPOU3BOJICTBEHHOM JEATEIBHOCTH.
Baagers MeTOnaMU ONPENENEHUs BaXKHEHMIIUX
KOJIIMYECTBEHHBIX XapaKTEPUCTUK XHMHUYECKUX
MIPOLIECCOB, METOJaMHU MPOBENCHUS
9KCIIEPUMEHTOB W 00pabOTKM  MOJYyYEHHBIX
pe3yJbTaToB.

Beicokuit 3HaTh MECTO XUMUU B pany

YPOBEHb €CTECTBEHHOHAYYHBIX JUCLUIUINH,

3aKOHOMEPHOCTH TIOBEACHHUA XHUMHUYECKUX U
OJIEKTPOXUMHUYCCKUX CHUCTEM, OCHOBBI CTPOCHHUA

BELECTBA, XUMHUYECKOH TEPMOAMHAMUKUA U
KUHETHKH.

YMmerp [OpPUMEHATH XUMHUYECKHE 3aKOHBI B
peLIeHnH  NPaKTUYeCKMX  3ajad, BbIOMpaTh
TEXHUYECKUE CPEICTBA M  TEXHOJIOIHYECKHE
IpOLECChl B CHCTEMax M YCTPOMCTBaXx,

UCIIOJIb3YEMBIX Ha JKEJIE3HOM TPAaHCIIOPTE.
Baaners HaBbIKaMH OOpallleHUs C BaXHEHIIMMHU
XUMHYECKMMH BeLECTBAMU M JIaOOpaTOPHBIMU
npudopaMy, METOJaMH IPOBEACHHUS OCHOBHBIX
(U3UKO-XUMHUIECKUX 9KCIIEPUMEHTOB u
00paboTKN Pe3ynbTaTOB, METOJAMH OIIPEACICHHS
BR)KHEHIINX KOJIWYECTBEHHBIX XapaKTEPHUCTHK
XMMHYECKHX MTPOIIECCOB.

HporpaMMa KOHTPOJBHO-0ICHOIYHBIX Mepoan/IﬂTl/lﬁ Ha NepUuoa U3YYCHUA TUCHUIIJITUHDBI

Haumenosanue OOBEKT KOHTPOJIS HaumeHoBaHME OLIEHOYHOTO
Ne | Henens KOHTPOJILHO- (moHATHSA, TEMa/ pa3aen TUCIUILIMHBI, KOMIIETCHIS 1 cpeacTBa
OIICHOYHOTO T. I.) (popma mpoBemeHwsT)
MEpONPHATHS
1 cemectp
Pazpgen 1. O0iasi 1 HeopraHuyeckasi XuMust
1 2 Texymumii Tewma: «OCHOBHBIE cBoiictBa | OIIK-3 Otuer no 1abopaTopHOi
KOHTPOJIb HEOPraHUYECKUX COECAMHEHUN» paboTe (MMCHEMEHHO)
3amura tabopatopHOU
paboThI (YCTHO)
2 2 Texymmi Tema: «Xumunueckue cBorcTBa ocHOBHbIX | OIIK-3 3aaHusi peKOHCTPYKTHBHOIO
KOHTPOITh KJIaCCOB HEOPTAaHUIECKUX COCTMHEHHI ypoBHS (IMCBMEHHO)
3 3 Texymmi Tema: «OcHoBHble 3akoHbl  xuMmuu. | OIIK-3 OtueT o 1abopaTopHOA
KOHTPOITh OmnpeneneHne  SKBUBAJICHTHOW  MaccChl pabore (TMCHbMEHHO)
MeTaia 3amura tabopatopHOU
paboTsI (YCTHO)
4 3 Texymmi Tema: «3aKOHBI u nonstust | OINK-3 3aaHusl peKOHCTPYKTHBHOIO
KOHTPOJIb CTEXUOMETPUI yYpOBHs (IMCHBMEHHO)
5 3 Tekyuuit Tema: «OcHoBHble 3akoHBl W moHATHS | OIIK-3 KonTponbHast padbota
KOHTPOJIb XUMHH. Kraccet HEOPTraHMYECKHIX (TMCBEMEHHO)
COEIMHEHUI
6 4 Texymmi Tema: «Xumuueckas  cBsa3b. Bumer | OIIK-3 Koncrnekt (mucsMeHHO)
KOHTPOJIb XUMHUYECKOH CBSI3H. T'ubpuamsarys.
CtpoeHne BemecTBa B KOHACHCHPOBAHHOM
COCTOSIHUU. Buasl MeXMOIEKyISIpPHOro
B3aUMOJICHCTBHSY.
7 4 Texymmii Tema: «OnexrpoHHas cTpykrypa atomoB u | OIIK-3 Ortyer no nabopaTopHOH
KOHTPOJb OJIHOATOMHBIX HOHOB METAaJUIOB, pabore (TMCHbMEHHO)
XUMHYECKasl CBA3b» 3amuTa 1abopaTopHO
paboTsl (YCTHO)
8 5 Texyumii Tema: «Ctpoenue aroMa u | OIIK-3 3aaHus PEKOHCTPYKTUBHOIO




KOHTPOJb HNEPUOJUYECKUE  CBOICTBA  IJIEMEHTOB. ypOBHS (TUCBMEHHO)
XUMHYECKast CBS3bY
9 5 Texymuii Tema: «Crtpoenue aroma u xumuyeckas | OIIK-3 Konrposnbnas padbora
KOHTPOJITb CBSI3bY» (IMChMEHHO)
Pazgen 2. duznyeckass XUuMHus
10 6-7 Texymmii Tema: «TemnoBbie a3¢ddexTsr peaxnmit | OIIK-3 Ortyer no 1abopaTopHOU
KOHTPOJb PacTBOpPEHMUSL. Pacuer TEIUIOBBIX pabore (TMCHMEHHO)
s dexToBy. 3amuTa 1abopaTopHO
paboThI (YCTHO)
11 7 Texymmmii Tema: «3akoHomepHocTn xumudeckux | OIIK-3 3amaHus PeKOHCTPYKTUBHOTO
KOHTPOJIb MTPOIIECCOBY YpOBHS (TMCHBMEHHO)
12 8-9 Texymmmii Tema: «Cxopocts xummueckor peakumu. | OIIK-3 Otuer o 1abopaTopHOA
KOHTPOJIb Wzydenne BIUSHUS Pa3INIHBIX (aKTOPOB pabote (IMCHEMEHHO)
Ha CKOPOCTh XUMUYECKOH PeaKIInm» 3amura mabopaTopHOU
paboTsl (YCTHO)
13 9 Texymmmii Tema:  «Xummueckas  kumHetnka u | OIIK-3 3amaHus PeKOHCTPYKTUBHOTO
KOHTPOJb paBHOBECHE» ypOoBHs (IMCBMEHHO)
14 9 Texymmii Tema: «3axkoHomepHocTH mnporekanus | OIIK-3 Kontponbnas pabora
KOHTPOJITh XMMHYECKHX PEaKIHii» (TMCBMEHHO)
15 10 Texymmii Tema: «JlucnepcHble cuctemsl. | OIIK-3 KoHcnekt (muchsMeHHO)
KOHTpPOJb Krnaccudukanms  cucteM.  OcHOBHbIE
CBONCTBa»
16 10 Texymumit Tema: «IIpuroroBnenne pactBopa u | OIIK-3 OTueT o 1abopaTopHOA
KOHTpPOJIb oTpeielIeHUe ero KOHLEHTPAI» pabore (TMCHbMEHHO)
3amuTa 1abopaTopHOH
paboThl (YCTHO)
17 11 Texymmii Tema: «loHHO-OOMEHHBIC PEaKINH B OIIK-3 Otuet o 1abopaTopHO
KOHTPOJIb pacTBopax» pabote (MMCHEMEHHO)
3amura 1abopaTopHOM
paboThl (YCTHO)
18 12 Texymmii Tema: «'unponus coneit. OnpeneneHue OIIK-3 Otuet o 1abopaTopHOA
KOHTPOJIb pH pactBopa» pabote (MMCEMEHHO)
3amuTa 1abopaTopHOM
paboThl (YCTHO)
19 12 Texymuii Tema: «PacTBOpBL. PactBopsr | OIIK-3 3aaHus PEKOHCTPYKTHBHOTO
KOHTPOJIb 9NEKTPOJIUTOB. VIOHHBIE IPOLIECCHI» ypOBHsI (ICEMEHHO)
20 12 Texymmi Tema: «PacTBOpBI» OIIK-3 KontponbHas pabora
KOHTPOJIb (TMCHMEHHO)
21 13 Texymmii Tewma: «OxucnurenpbHO-BoccTaHoBU- | OIIK-3 Otuer no 1abopaTopHOi
KOHTPOJIb TEJIbHbIE PEaKLU» pabote (MMCbMEHHO)
3amura nabopaTopHoOn
paboTsI (YCTHO)
22 14 Texymmi Tema: «Onpenenenue 94C | OIIK-3 OtueT o 1abopaTopHOA
KOHTPOITh raJbBAaHUYECKOTO IEMEHTa» pabore (TMCHbMEHHO)
3amura tabopaTopHOU
paboTsI (YyCcTHO)
23 15 Texymmi Tema: «Xumuueckue cpoiicrBa meramioB. | OIIK-3 Otuet o 1abopaTopHOA
KOHTPOITb 3amunTa METAJUIOB OT KOPPO3HUI) pabore (MMCHbMEHHO)
3amura tabopatopHOU
paboTsI (YCTHO)
24 15 Tekyuumit Tema: «OxucnurenpbHO-BoccTaHoBU- | OIIK-3 3a1aHus PEKOHCTPYKTUBHOTO
KOHTPOJIb TEeJbHBIE u INEeKTPOXUMUYECKHE YpOBHSI (ITMCEMEHHO)
TIPOIIECChI»
25 16 Texymmii Tewma: «OxucnurenpbHO-BoccTaHoBU- | OIIK-3 KonTponbHast pabota
KOHTPOJIb TENbHBIE TIPOIECCHl B TETEPOTeHHBIX (TMCBEMEHHO)
poLeccax»
Pazgen 3. Xumuss BMC
26 16 Texymmi Tema: «ITonumepsl u | OIIK-3 Koncrniekt (micsMeHHO)
KOHTPOJb BBICOKOMOJICKYJISIPHBIE COETMHEHUS»
27 17 Texymuii Tema: «Ilomyuenne u umsyuenue cpoiicts | OIIK-3 3amuTa 1abopaTopHO
KOHTpPOJb HNOJMMEPHBIX COeAMHEHUI» paboTsl (YCTHO)
28 18 IIpomexxytouna | Paznmensl: OIIK-3 Tect (KOMIBIOTEPHBIC

g arrecrauus —
3a4€T

1. OOmas 1 HeopraHuYecKas XUMHs
2. dwuzuueckas XuMus
3. Xumus BMC

TEXHOJIOTUH)
PesynbraThl TEKYyLIErO
KOHTPOJIS
CobecenoBanue (YCTHO)




2 Onucanue nmokasare/ieil U KpUuTepreB OLEHUBAHUSA KOMIIETEH Ui

HA Pa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIMCAHHE IKAJI OLlCHUBAHUSA
KoHTposb kauecTBa OCBOSHMSI IUCLUILINHBI BKIIOYAET B c€0s1 TEKYILIMI KOHTPOJIb YCIIEBAEMOCTH U
IIPOMEXYTOUHYIO aTTecTaluio. TeKyluid KOHTPOJIb YCIIEBAEMOCTHM M IPOMEXYTOYHAs aTTECTALUS
o0yyaroIuxcs IPOBOAATCS B LEJIAX YCTAaHOBJIEHUS COOTBETCTBUS JOCTHKEHMH OOydarolIuxcs
MOSTAIHBIM TPeOOBaHMAM 00pa30BaTEIbHON MPOTrpaMMbl K pe3yibTaraM oOydeHUs U (HOpMUPOBAHUS
KOMIIETEHIIUH.
Texynui KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BUJ| CUCTEMAaTUYECKON IIPOBEPKU 3HAHUH, YMEHUH,
HaBBIKOB O0OydaromMxcs. 3ajada TEKyLIero KOHTPOJIA — OIEpaTHMBHOE M PEryJsipHOE yIpaBieHUE
y4eOHOH NesTeTbHOCThIO OOYYAIONIMXCSl HA OCHOBE OOpaTHON CBA3M M KOPPEKTUPOBKU. Pe3ynbraTh
OLICHMBAHMS 3aHOCATCSA IIPENONABATEIEM B JKypPHAI M YYMTBIBAIOTCA B BHJE CPEIHEH OLECHKU IpU
IIPOBEJICHUH IIPOMEKYTOYHON aTTECTALIUU.
JUis onieHMBaHUS Pe3yJbTATOB OOYUYEHMs MCIIOJIb3YyEeTCS YeThIpeX OajulbHas ILIKana: «OTIMYHOY,
«XOPOIIO», «YHOBIECTBOPUTEIIEHOY», «HEYIOBICTBOPUTEIBHO» W/HIM JBYXOaJUTbHAS MIKAA: «3aYTCHOY,
«HE 3a4TEHO».

[lepeueHbp  OLIGHOYHBIX  CPEICTB  C(POPMHUPOBAHHOCTH  KOMIICTCHLMH  TPEACTaBICH B
HIDKECIISAYIONICH Ta0uIIe.
HaumenoBanue [IpencraBnenue
Kpatkas xapaktepucTtuka
Ne OIIEHOYHOT'0 OIIEHOYHOT'O CPEICTBA B
OILIEHOYHOT'O CPE/ICTBA
cpeJncTBa dOC
Texkymnii KOHTPOJIb YCNIEBa€MOCTH
CpenctBo, MO3BOJIAOIIEE OIICHUBATh M IMATHOCTUPOBATH YMEHUS KOMILIEKTEL
CHHTE3MPOBaTh, aHAJIU3UPOBATh, 0000IIATh (AKTHUESCKUH U
3anmanus . WHIWBUIYAITBHBIX
TEOpeTHUYeCKHiA MaTepual ¢ (HOpMYyITHPOBAHUEM KOHKPETHBIX .
1 | peKOHCTPYKTHBHOTO . JTIOMAITHAX 3aaHAi
BEIBOJIOB, YCTAaHOBJICHUEM MTPUYMHHO-CIICICTBCHHBIX CBS3CH.
YpOBHS N . .. | PEKOHCTPYKTHBHOTO YPOBHS
PexomeHnyeTcst U1 OLCHKH 3HAHUHM, YMEHHH W BIaJCHUHA
0 TeMaM AUCIUTLTHHEI
00yJarommxcs
CpencTBo OIICHKAa CIIOCOOHOCTH OOyYaromerocss IMpPUMEHUTH
KoMImiekTsl TeopeTHIecKix
MONyYCHHBIC paHee 3HaHWS /s TPOBEINCHHSA aHAIN3a, OIIBITA, .
Otuer o BOIIPOCOB W OIHCAHUHU
N SKCIIEPUMEHTA W BBIMOJIHEHUS MOCIEAYIOIMNUX PacyeToB, a TaKxKe
2 | nabopaTopHoii nabopaTopHBIX  paboT 1o
yMeHue GOpMYyIUPOBATh BBIBOIBI TI0 TOTYUYCHHBIM PE3yIbTaTaM.
pabote . . . | Temam/pa3nenam
PekoMmeHnyercss i1 OIEHKH 3HAHWM, yMEHHM W BIaJeHUN
JUCTIATUTAHBI
00yJaroImxcs
CpenctBo,  mo3Bojsitoriee  (GopMUpOBaTH W OIICHUBATH
3 | Konemexr CIOCOOHOCTh O0ydaromerocss K BOCHpUATHIO, 0000meHuo u | Bompocki mo Temam K
aHAJIN3Y TOJyJyaeMoi HH(OPMAIIHH. pasnenaM JUCIUILTAHBI
PexkoMeHyeTCs U OLICHKH 3HAHHUN M YMEHUH 00yJaOIHXCsl
. KoMIiekTsl  KOHTPOIBHBIX
CpencTBo TMPOBEpKH YMEHHU MPUMEHSTH ITONyYeHHBIC 3HAHHS .
KontponsHas 3aaHAl o TeMaM
4 JUTSL peIICHUS 3a/1a4 OTPEICIICHHOTO THIIA TI0 TeME HITH pa3zely.
pabota . . TUCHHATUTHHEL  (KOJIMIECTBO
PexomeHyeTCs U OLIEHKY 3HAHUN M YMEHUH 00yJaroIiXxcs
BapuaHTOB He MeHee 20)
CpencTBo, TMO3BOJSIONIEE OICHUTh YMEHHE OOyYaromerocs
MTUCHMEHHO H3JaraTh CYTh MTOCTaBJICHHON 3a/aud,
Eo— CaAMOCTOSATENIFHO TPHUMEHATh CTAHAAPTHBIE METONBl PEIICHUS
5 | 1aBonatopHoii MOCTABJICHHOW  3a7aud €  HCIOJIb30BaHMEeM  uMeromeicsi| Temsl 1abopaTOpHBIX padoT
a6oIT)1,1 p nabopaTopHoi 06a3bl, MPOBOIUTH aHAIN3 TIOTYYEHHOTO pe3yibTaTta| | TpeOOBaHUS K UX 3aIIUTE
P paboThI.
MoskeT OBITh HUCHOJB30BAHO MJIsi OIEHKH YMEHWH, HABBIKOB W
(viH) ombITa AEATSILHOCTH 00YYAIOIIUXCS
Cucrema CTaHIAPTU3WPOBAHHBIX  3a/JaHUM, ITO3BOJISIONIAS
ABTOMATH3HPOBATH MPOLECAYPY H3MEPEHHUS YPOBHsS 3HAHUHA U
6 | Tect YMEHHUH 00y4aroerocs. DoHJT TECTOBBIX 3aJaHUI
Moer OBITh HUCIOJNB30BAHO JUIA OIICHKH 3HAaHUH, YMCHUH,
HABBIKOB U (WJIM) OTBITA JESITEIBPHOCTH 00YJYAFOIIUXCS
IIpoMeskyTOUHAS aTTECTANA
CpencTBo, MO3BOJISIONICE OICHUTh 3HAHWS, YMEHHS M BianeHus | KOMIUIEKT  TeopeTHYecKuX
7 | 3auer 00yJaromIerocs 1o TUCIUIUIHHE. BOIIPOCOB W TMPAaKTHYCCKHUX

Pekomennyercs 11 OLIGHKM 3HaHUM, yMEeHMM W BiajeHUd
HaBbIKaMH1 00yYaoNTuXCs

3aJJaH =~ K
pasnenam

3a4€Ty Io




KpuTtepun u mkaabpl oeHMBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3yYeHUs AU CUMILIMHBI IPH
NPoBeJeHUH MPOMeKYTOUHOI aTTecTauuu B popMe 3a4eTa, a TAKKe IIKAJIA VIS OLleHUBAHUS

YPOBHSI OCBOEHHUSI KOMIIeTeHIHii

IHIxamsr
OLICHUBaHU

YpoBeHb
Kpurepnn oneHnBanus OCBOEHUSI
KOMIICTCHITHI

OOyuaronuiicss TNpPaBWIBHO OTBETHJ HA TeopeTHYeckwe Bompochl. Ilokazan
OTJIMYHBIE 3HAaHMSA B paMKax y4yeOHOro MaTepuana. I[IpaBHIBHO BBITOIHUI

TIPAKTUYECCKUE 3adaHusl. Ilokazan oTIU4YHBIC YMEHUS W BJIAACHUS HaBBIKaMH Bricokmit

MPUMCHCHUSA MOJYUYCHHBIX 3HAaHUM | yMeHI/Iﬁ npu peHiCHUMU 3aJlad B paMKax
yqe6H0ro MaTtepuaja. OTBeTHII Ha BCE JAONOJIHUTCIbHBIC BOITPOCHI

«3a4YTCHO»

OOyuaromuiicsi ¢ HEOOJNBIINMH HETOYHOCTSIMH OTBETWJI Ha TEOPETUYECKHE
Borpochl. [lokaszanm xopomme 3HaHWS B pamkax ydeOHoro Matepuana. C
HeOOJIBIIMMHU HETOYHOCTSIMU BBITIOJHII NpaKTHYeCKue 3ananus. [lokazan xopoue
YMEHHS U BJIaJICHUs] HaBbIKAMH NPHMEHEHUs MOJYyYEeHHBIX 3HAHUH U YMEHUH mpH
peleHNH 3ajad B paMKax ydeOHoro wmarepuana. OTBETHS Ha OOJBIIMHCTBO
JIOTIOJIHUTENBHBIX BOIIPOCOB

OOyuaronuiicsi ¢ CyIIECTBCHHBIMH HETOYHOCTSIMH OTBETHJ Ha TEOPETHUIECKHUE
Bompocsl. [Tokazan yoBIeTBOpHUTENBHBIE 3HAHUS B paMKax yueOHOro marepuana. C
CYLIECTBEHHBIMH HETOYHOCTSIMH BBINOJIHWI TIpakTHdeckue 3amanusa. [lokazan
YAOBICTBOPUTEIBHBIE YMEHHUSI M BIAJICHHUS HAaBBIKAMU HPHUMEHEHHUS IOJyYCHHBIX
3HAHWH W YMEHHUH IIpU PEIICHNH 3a7ad B paMKax ydeOHoro mMartepuana. JlomycTun
MHOT'O HETOUHOCTEH IpU 0TBETE HA JOMOJIHUTEJIEHBIE BOIIPOCHI

OOyuaronuiicss NPy OTBETE Ha TEOPETHYECKHUE BOIPOCHI W IIPH BBINOJHEHUH

MIPAKTUYECKUX 3aJaHUM NMPOIEeMOHCTPUPOBAT HEJOCTaTOUHBIA ypoBeHb 3HaHUH u | KomnereHuun He

bazoBoiit

MuHUMAaTLHBIA

«HC 3a4YTCHO»

yMEHUIl MpU pelIeHuH 3ajad B paMKax ydeOHoro Mmatepuana. Ilpu oTBeTax Ha c(hOopMHUPOBAHEI
JIOIIOJIHUTENBHBIE BOIPOCHI OBUIO JOMYIIEHO MHOXECTBO HEMPABHIIBHBIX OTBETOB

KpnTepnu H IKaJa OHCHUBAHUSA PE3YJAbTATOB BLINIOJHCHUA MHAUBUAYAJIBHBIX TOMAIITHHAX

3a/IaHHI PEKOHCTPYKTHBHOI'O YPOBHA

OueHka Kpurepuii oneHkn
OOyJaromuiicsi TOJHOCTRIO M TPAaBHIHHO BBIMONHHI 3amaHus. [loka3an OTIIMYHBIC 3HAHUS,
COTIHHOY YMCHHS ¥ BIaJICHUS HABBIKAMH IPUMCHEHHUS HX IMPH PEIICHUU 33/1a4 B PaMKax YCBOCHHOTO
yueOHOro Marepuana. Pabota oopmiieHa aKKypaTHO W B COOTBETCTBHUHU C NPEIBSIBISICMBIMH
TpeOOBaHUIMU
OOyyaroluiics BHIIOIHII 3aJaHUs ¢ HEOONBIIMMU HeTOYHOCTsIMH. [Toka3an xopolve 3HaHuU,
«XOPOIIIOY YMEHHSI U BIQJICHUS HAaBbIKAMU MPUMEHEHUs MX MpPHU PElIeHWH 3a7ad B pPaMKax YCBOCHHOTO

yuebHoro Matepuana. EcTb HegocTaTku B 0(hOpMICHHH PaOOTHI

«YHOOBJICTBOPUTCIILHO»

OOyuaromuiicsi  BBIIOJHKI ~ 3aJ@HUs  C  CYNIECTBEHHBIMH  HETOYHOCTsIMH.  [lokazan
YAOBIETBOPUTEIIbHbIE 3HAHUS, YMEHUS U BIIAJCHUS HABBIKAMY IPUMEHEHMS UX IIPU PELIECHUU
3a7a4 B paMKaxX YCBOGHHOro ydeOHoro matepuana. KauectBo odopmiieHust pabOTBI HMeET
HEJ0CTaTOYHBIA YPOBEHb

«HCYAOBJIECTBOPUTCIBHO»

IIpu BBIMONHEHUM 3aJaHU OOYYAOUIMHACS MPOJSMOHCTPUPOBAT HEIOCTATOYHBIH YPOBEHb
3HAaHUH, YMCHHH W BJIaJeHWs WMH IIPH PEIICHUH 3alad B paMKaX YCBOCHHOTO YYeOHOTO
Marepuaia

Kpurtepun u mkaja oueHuBaHus codece10BaHus

Illxajia oLeHUBaHUS Kpurepwuii oneHkn

COTIIUMYHO»

OTBeTHI Ha MOCTaBJICHHBIE BOIPOCHI U3/1AararoTCs JIOTUYHO, 0CIEI0BATENbHO
u He TpeOyloT [OMONHHUTENbHBIX MoscHeHHH. I[logHO packpsIBaOTCS
9KOHOMMYECKUN CMBICJI U METOJUKAa 3KOHOMHMUYECKHMX pacderoB. Jlenarorcs
000CHOBaHHBIE  BBIBOJBL.  JleMOHCTpHpyeTcsi 3HaHHE  HEOOXOAMMOM
TepMuHOJIOrHU. CoOI0al0TCsl HOPMBI JIMTEPaTypPHOI pedH.

«XOopouo»

OTBeTbl Ha IOCTABJIEHHBIE BOMPOCHl M3JIATAIOTCSl CHUCTEMATH3HPOBAHO U
HOCIEA0BaTeNbHO.  MaTepuan — M3JIaraeTcst  yBEPeHHO.  PacKphITHI
SKOHOMHYECKMII  CMBICI M  METOAMKA  HSKOHOMHUYECKHUX  pacueToB.
JleMOHCTpHpyeTCsl yMEHHE aHAIM3UPOBAaTh MaTepHa, OJHAKO HE BCE BBIBOJBI
HOCST apryMEHTHUPOBAaHHBIA M JOKa3aTeNbHbIA Xapaktep. ColimomaroTcs
HOPMBI JINTEPATYPHOH peyn.

«3a4YTCHO»

«YIOBIETBOPHUTEIHHOY

Jomyckarorcss  HapylIeHUs B IIOCICNOBAaTCIBHOCTA  H3JIOXKCHHUA.
IIoBEpXHOCTHO  pPACKPBIBAIOTCS HKOHOMHUYECKUH CMBICI U METOJUKA
9KOHOMHMYECKUX pacyeToB. JIEMOHCTPHUPYIOTCS IMOBEPXHOCTHBIE 3HAHUS
BOIIPOCA, UMEIOTCS 3aTPyJHEHUs C BbIBOAAMHU. JloNycCKaroTcs HapyLIEHUs
HOPM JIMTEPATYPHOU peuu.

«CHCYIOBJIETBOPUTEIBHO»

«HE Marepuan wu3araeTcsi HENOCIEOBATENbHO, COMBUMBO, HE MPEICTaBIISET
3a4TEHO» ONPEJEIICHHON CUCTeMBbl 3HaHuM 1o jucuuiuinHe. He  packpbiBaroTcs




[IIkama oneHWBaHUS Kpurepuii ouieHKn

SKOHOMHUUYECKUII CMBICAI U METOJUKAa DSKOHOMHUYECKHX pacueToB. He
IPOBOAUTCA aHanu3. BBIBOABI OTCYTCTBYIOT. OTBETHl Ha JIONOJIHUTEIbHBIE
BONPOCHl  OTCYTCTBYIOT.  VIMEIOTCSI ~ 3aMeTHBIE  HapyLICHHs  HOPM
JIUTEPATypHOU peyn.

KpnTepml H MIKaJIa ONCHUBAHUA KOHCIICKTA

OreHka

Kpurepuii oueHku

«OTJIHUYHO»

Koncnekt mosHblil. B kOHCHekTHpyeMOM MaTepuaiie BbleNeHa IJlaBHasi M BTOPOCTENEHHAs
nHdopmanus. YCTaHOBJIIEHA JIOTHYECKAs CBsI3b MEXIY OJEMEHTAaMH KOHCIIEKTHPYEMOTo
Mareprana. JlaHbl ONpEAENEHHS OCHOBHBIX MOHITHH; OCHOBHBIE (OPMYJIBI TPHBEACHBI C
BBIBOJIOM, JIaHA T€OMETpHIECKasi WrocTpanys. [IpuBeaeHs! npuMepsl

«XOPOIIO»

Koncnexr monselid. B KoHCHEKTHpyeMOM MaTepuase BbIICICHA TJaBHAas M BTOPOCTEIICHHAS
nHopmanusa. YCTaHOBIEHa HE B IOJHOM OOBEME JIOTHYECKAs CBSI3b MEXIY IEMEHTaMHU
KOHCHEKTHPYEMOTro MaTeprana. [laHbl ONpenesIiCHNs] OCHOBHBIX MOHSITHH; OCHOBHBIE (DOPMYIIBI
IIpUBEICHBI 0€3 BBIBOJA, YACTHYHO JJaHA T€OMETpHUeCKas WuTocTpanys. [Ipumeps! npuBeIeHEI
JACTHIHO

«YHAOBJICTBOPUTCIILHO»

Koncnexkr He mnosnHbli. B KoOHCHekTMpyeMoM Marepuaje HE BBIIEICHA TIJIlaBHas1 U
BTOpocTeneHHass uH(opmanus. He ycraHOBieHa Jjorumyeckas CBsI3b MEXKIY JJIEMEHTaMH
KOHCHEKTHPYEeMOro mMatepraia. /laHbl onpenesieHns OCHOBHBIX MOHSTHH; OCHOBHBIE (hOpMYIIBI
TIpUBEJICHBI 0€3 BBIBOJIA, HET T€OMETPHUECKOi miunocTpanuu. [Ipumepsl 0TCYyTCTBYIOT

«CHCYIOBJICTBOPUTECIHLHO»

Koncmexr He YAOBJICTBOPACT HU OJTHOMY U3 KPUTCPUCB, IIPUBCACHHBIX BbIIIEC

KpuTtepun n mkaJjia oneHuBaHMS 3alIUTHI JIA0OPATOPHOH padoThI
BrinosHeHue oT4yeTa 10 J1abopaTopHOii paboTe (MMCHMEHHO) | 3alluTa JJabopaTOpHOil paboThI (YCTHO)

OrneHka

Kpurepuii onieHKH

«OTIUYHO»

OOyuaronuiics MOJHOCTBIO M IPABUIBHO BBIIOJHHI BCE 3aJaHUs J1abopaTOpHOI
pa6OTI>I. Iloka3an OTIUYHBIC 3HaHWsA, YMCHHUA W BJIAACHUA HaABBIKaMU IIPOBCIACHUSA
OKCHEPUMEHTa U MOCHeRyIomel o0paboTKH pe3ylbTaTOB B paMKaX YCBOEHHOTO
yueOHoro Mmarepuana. Otder mo naboparopHOi pabore O(OpPMIIEH aKKypaTHO M B
COOTBETCTBHM C  TpPEABABIAEMBIMH  TpeOoBaHMAMH. OTBETHI Ha  BOIPOCH
MCUYEPIBIBAIONINE, YeTKUE. J|OOTHUTENBHbIE BOIIPOCHI HE BBI3BIBAIOT 3aTPYAHCHHUS.

OOyuaronuiicsi  BBINOJHHUI ~ 3aJaHue  JabopaTopHOW paboThl ¢ HEOONBIINMH
HeTouyHOCTsAMU. [lokazan XOpomue 3HaHuA, YMCHUA U BJIAACHUSA HaBbIKaMH MPOBCACHU

«XOpOLLO» «3a4TCHO» SKCIICPUMEHTAa M MOCICAyomEeil 00paboTKM pe3ylbTaTOB B paMKaX YCBOCHHOIO

«YHOBJICTBO-
PUATEIBLHO»

yueOHOro marepuana. EcTh HeOOCTaTKH B O(QOPMIICHHHM OTYeTa IO J1abopaTopHON
pabore. OTBeTHI Ha OOJBIIMHCTBO JONOJHUTENbHBIX BOIIPOCOB HA 3aIHUTE
OOyuaromuiicsi BBINOJHWI 33JaHue J1labopatopHO#i paboThl €  CyHIECTBEHHBIMH
HEeTOYHOCTsIMH. [loKa3an yIOBIeTBOPUTEIILHBIC 3HAHUS, YMEHUS U BIIAJICHUST HABBIKAMH
MPOBEJCHUSI JKCIIEPUMEHTa M TOCHeayionieii 00paboTKu pe3yibTaTtoB B paMKax
YCBOGHHOTO yueOHOro marepuana. KauectBo opopmieHUs] OT4eTa 1Mo J1abopaTopHOi
paboTe MMeeT HeJOCTAaTOYHBIN ypoBeHb. IIpu oTBeTax Ha BOMPOCHI Ha 3alUTe OBLIO
JIOMYIIIEHO MHOT'0 HETOYHOCTEH.

«HEYJIOBIIET-
BOPUTETIHHO

IIpn BeIMONHEHMM JabOpaTOpHOW pabOTBl  OOyYArONIMHCS MPOJEMOHCTPHUPOBAI
HEJIOCTATOYHBI YPOBEHb 3HAHMH, YMEHWH W BIIAQJICHUS HaBBIKAMU IPOBEACHHS
OKCIIEPUMEHTa U TMOCIeAyloleil 00pabOTKM pe3ylbTaTOB B paMKax YCBOGHHOTO

«He 3a4TeHo» | yueOHoro Mmarepuana. OdopmieHue 1abopaTOpHOH PabOTBl MMEET HHM3KUI YpOBEHb.

OOyuaronuiicsi HecrocoOeH MOSICHUTh TMOJIy4YeHHbIe pe3yibraThl. [Ipu cobecenoBanuu
OTBE€TBI Ha BOIIPOCHI BbBI3BIBAIOT 3aTPYAHCHUSA I/I/I/IJ'II/I JOIMYHICHO MHOXKECTBO
HETOYHOCTEH

Kputepnun u mkajbl OLEHHWBAHUS Pe3yJbTAaTOB O0y4YeHHUS] NPU NPOBEACHHUM MEKyuLezo
KOHmMpO/A yCNIeBAeMOCTH.

Kpurtepnu u mkajaa oueHuBaHUs TEKYIero KOHTPOJIS

Ilkana oueHuBaHUA Kpurepuu ouenuBanus

«OTJIHUYHO»

OoOyuatonmiicss BepHo otBeTisl Ha 90 — 100 % TecToBBIX 3amaHuUit
NP IPOXOXKIEHUHU TECTUPOBAHUS

«XOPOLIO»

OOyu4atonmiicst BepHO oTBeTII Ha 80 — 89 % TecTOBBIX 3aaHUIl IpU
MIPOXOKJICHUH TECTUPOBAHUS

«3a4YTCHO»

«YHAOBJICTBOPUTCIILHO»

OOyu4atonmiicst BepHO oTBeTII Ha 70 — 79 % TeCTOBBIX 3aaHUIl IPU
MIPOXOKJICHUH TECTUPOBAHUS

«HEC YAOBJCTBOPUTCIIbLHO»

OOyuJaronmiicss BepHO OTBETHI Ha 69 % W MeHee TeCTOBBIX 3aIaHUil
NP POXOKAEHUHU TECTUPOBAHUS

«HC 3a4TCHO»




Kpurepum u mkajna oneHuBaHUs KOHTPOJIbHOI padoThl (KP)

Orenka Kpurepnii onieHKH

OOyyarommiics MOJTHOCTBHIO W MPaBHIIbHO BBITONHUN 3aaHue KP. Tloka3an oTiawdHbIe 3HAHUS
TEOPETHYECKOTO MaTephalla W YCIENIHOE pEeHICHHE 3aJad 10 TeMe C COOTBETCTBYIOLIMMHU
mosicHeHmsiMA.  KP  odopmiena akkypaTHO W B COOTBETCTBHH C MPEIBABISICMBIMHU
TpeOOBaHUIMHU

«OTIIMYHO»

OoOyugatommiicss BeimonHMI 3amanne KP ¢ HeGonpmumu HeTowHOCTSMHU. [lokaszanm xopormrie
«XOPOILO» 3HAHMS M YMEHUS B paMKaX YCBOGHHOro YyueOHoro Marepuana. EcTh HemocTaTku B
odpopmieanu KP

OOyuwaromuiicss BbImoNHMI 3agaHue KP ¢ cymiecTBeHHBIMM HETOYHOCTAMH. [lokazan
«yIIOBJICTBOPHUTEIILHO yJIOBJIETBOPHUTENIbHBIEC 3HAHNSI U YMEHUSI B paMKaxX yCBOCHHOTo yueOHoro Marepuaina. Kauectso
odopmiennst KP nmeer HerocTaTOuHbII ypOBEHbD

06yqa}om1/117lc>1 HC TIOJTHOCTBIO BBIIIOJIHHII 3aJaHUA KP, Ipu 5TOM MPOSABUIT HEA0CTaTOYHBIN

«HCYOOBJICTBOPUTECIILHO» ~ o
YPOBCHb 3HAHUU U YMCHUU

3 TunoBble KOHTPOJILHBIE 32JAHNS I MHbIE MAaTEePHAJIbI, HE00X0AUMBbIE /sl OLEeHKH
3HAHUWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XaPAKTEPU3YIOIIHNX ITAIbI
¢dopmMupoBaHMsI KOMIIETEHIH I
B MpoLecce 0CBOeHHsI 00Pa30BaTeJIbHOH NMPOrpaMMbl

3.1 TunoBbie KOHTPOJIbHbIE 3aJaHUs /1JIsl IPOBe/IEHUsI KOHTPOJIbHOI padoThI

TeMbl KOHTPOJIbHBIX PadoT:
1 «OcHOBHBIE 3aKOHBI U TOHATHSI XUMHUH. KilacCchl HEOPraHUYECKUX COCTMHEHUI,
2 «CtpoeHue aToMa U XUMHUYECKas CBSI3bY;
3 «3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKHUX PEAKIIUID);
4 «PacTBOpbI»;
5 «OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI B TETEPOTCHHBIX MPOIIECCAX).

Hwxe npuBeeHbI 00pa3ibl THIIOBBIX BAPHAHTOB KOHTPOJIBHBIX paboT, MPEAYCMOTPEHHBIX padouei
IIPOrpPaMMOM TUCLUIUIMHBI.

OOpa3sen THIIOBOr0 BAPDHAHTA KOHTPOJIBHOI PadoThI

pabora no teme: «OCHOBHBIE NIOHATHS M 3AKOHBI XUMHUN»
[Ipenen muTenbHOCTH KOHTPOJIS — 40 MUHYT.
[IpeasnaraeMoe KOJIMYECTBO 3aJaHUM — 5.

1. BBIUMCIUTh Maccy cMecH Ta30B, COCTOSIITYIO U3 BoJopoaa o0beMoM 11,2 11 1 a30Ta 00beMoM 8 1, B3ATBIX
MIPU HOPMAJIBHBIX YCIOBHSIX.

2. MoreKyna BellleCTBa UMeET Maccy, paBHyio 16,27- 10°2°r. Onpeenure MONSPHYIO MacCy BEIECTBaA.

3. B kakom KonmuecTse BellecTBa cyibgara amoMunus Alx(SO4); HaxoauTes: a) amoMunus Maccoit 108 r; 0)
cepbl Maccoi 288 T; B) KucIopoaa Maccoi 96 r?

4. TTpu pacTBOpPEHHMH B CEPHON KHCIIOTE LIMHKA Maccoi 15 T momy4eH Bogopoa oovemoM 4,5 11 (H.y.).
Ornpenenure MaccoByto 1010 ipumeceit (%).

5. Kakoe xonmuecTBO BelIecTBa SKBUBAJICHTA COJIEPIKUTCS B 00pasiiax: a) Maraus maccoit 60 r; 6) HaTpus
Mmaccoit 230 r; B) amromuaMs Maccoit 108 r.

padora no teme: «CTpoeHue aTomMa, Nepuoanyecke CBOHCTBA 3 1eMEHTOB, XHMHYECKasl CBA3b)
[Tpenen nnmurenbHOCTH KOHTPOIIs — 40 MUHYT.
[IpensiaraeMoe KOJIMYECTBO 3a1aHUM — 7.

1. Kakue xapakTepHUCTHKH BOJHOBOTO MPOIECCa U KOPITYCKYIISIPHOTO ABMKEHUS OObEAMHSCT YpaBHEHUE
ne bpoitns?

2. Yo oOuiero u B yeM pazHHIA MEXAY /-5 U 2-s-opOuTansamMu?

3. Uro Ha3bIBaeTCs G-CBA3BIO U Kak OHa oOpa3zyetcs? PaccMoTpute Ha mpumepe N»



4. Tlonmp3ysick Tabnuiel 3JIEKTPOOTPULIATEILHOCTEH 3JIEMEHTOB, OMpENeNIuTe cTerneHb HoHHOCTU (%)
cnenyromux cBsazeit N-H, Be-O.

5. VYKaxwure 4HCIIO0 HECTIAPEHHBIX AIEKTPOHOB B OCHOBHOM M BO30YK/IEHHOM COCTOSIHUSAX aTomMa Opoma.

6. HammmuTe Ha3BaHHWE BEIIECTBA, B MOJEKYJIAaX KOTOPOTO JJICKTPOHHBIE OpOUTANH IICHTPAIBHOTO
aToMa MMEIOT SpZ—FI/I6pI/I,I[I/ISaI_[I/1102 SiH4, BF3, BeCly, CCls. JokaxuTe 3TO, UCHOIB3YsI SJIEKTPOHHOE
CTpPOEHHUE aToMa.

7. KakoBa npocTpaHcTBeHHass KOHGUTyparus KaThoHa okconus H3O*?

padora no reme: «3aKOHOMEPHOCTH NMPOTEKAHUS PeaAKUIN»

[Ipenen AIUTENBHOCTH KOHTPOJIS — 60 MUHYT.
[Tpennaraemoe KOJIMYECTBO 3aAaHUN — 5.

1. i 3a1aHHOM XMMHYECKON pPEaKIMU:
CO ) + H20p = CO2(r) + H2 ()
HA OCHOBAHMM CTAHIAPTHBIX SHTAIbIME o6pasoBanus AH%os u abcomornbix suTpormii AS%os
BELIECTB OMPEICIUTE:

« TtemnoBoii b dext peakimu (AH%9s peaxnun). K kakoMy TUITy OTHOCHTCS peakius (¢ TOYKH 3peHHs
W3MEHEHUS TEIIOTHI)?

e u3MeHeHHe SHTponuM xumudeckoi peakiuu (AS%os). UTO MOKHO cKa3aTh O BO3MOYKHOCTH
IPOTEKaHUs JaHHON peaklMy B U30JIMPOBAaHHON cucteme?

e u3MeHeHHe cBoOOIHOM sHeprum I'm66ca (AG29s) peakiuu (3Hepruro I'mb6ca paccumTaiite aByMSs
cnocobamu). CrenaiiTe BBIBOA O TEPMOAMHAMHYECKON BEPOATHOCTH MPOTEKAHHS DPEAKIMH IPU
CTaHJAPTHBIX YCIOBHSIX.

e TeMIIepaTypy, IPU KOTOPOH B cHCTEME HACTYNHUT paBHOBecue. Onpeaenute 00IacTb TeMIEpaTyp, B
KOTOPOH MpOTEKaHUE JAaHHOHN peakuy TePMOJUHAMUYECKH BEPOSTHO.

2. PaBHOBecue B cucteme
Na(r) + 3Hz(r) <>2NH3(r)

YCTaHOBUJIOCH TIPH cleAyromux KoHuenTpauusx: [N2] = = 6 mons/n, [Hz2] = 18 mons/n, [NH3z] = 8
MOJIb/T. BBIYMCIUTE KOHCTAaHTY pPaBHOBECHS M HWCXOJHBIC KOHIICHTpAIlMM a30Ta W BOJOPOJA.
AMMHaka B UCXOJTHOM ra30BOM cMecHu He OBLIO.

3. B kakoM HampaBlI€HUH CMECTUTCS PAaBHOBECHUE PEAKIINH:

2S0:2(r)+ O2(r) ©2S05(1);4H = -284 xJIx
a) MM MOBBIILIEHUN TeEMIIepaTypsl; 0) MpU yBeIu4YeHur oobema?

4. Jlo Hauana OpokeHHs B | 71 BHHOTPAJHOTO Cyclia COAEPKAIOoCh 4 MI' pacTBOPEHHOTO KHCIOPOJa,
cnycTst 72 4 mocie Havyana OpoKeHHsl COAepKaHUe KUCIOopoaa YMEHbIIHIOCh 10 0,9 Mr B TOM ke
o0Beme cycna. BeraucnuTe cpeqHIO CKOPOCTh PEaKIuu MOTPeOIeH!s paCTBOPEHHOTO KHUCIOPO/a B
nporiecce OPOKEeHHs B MOJIB/(JT - 1).

5. Bo ckoapko pa3 yBENIMYUTCS CKOPOCTh peaklUMy MpHU MOBbIIEHHMU Temneparypsl Ha 40°C, ecnu
TEMIIEPATypHbIN KO3 PHUIIMEHT CKOPOCTH peakluu paBeH 2,57

padora no teme: «PacTBopbD»
[Ipenen nnurenbHOCTH KOHTPOIIS — 40 MUHYT.
ITpennaraemoe KOJIMYECTBO 3aJaHUM — 5

1. Kakoii 06vem 0,3H pacTtBopa KHCIOTHI TpeOyeTcs A HeMTpaau3auu pacTBopa, coaepaxariero 0,32
r NaOH B 40 cm*?

2. Beoruucnure naBnenue napa pactBopa anunuHa CsHsNH2 B apupe (C2Hs)20 npu 20°C, eciu B 370 ¢
a¢upa conepxarcs 9,3 r annnuHa. JlaBineHue napa yuctoro dgupa mpu 3Toit Temneparype 58,9 klla.

3. Beluuciure temmneparypy Kpucramumzauuu 2%-Horo pactsopa atmioBoro cmnupra C:HsOH.
Kpuockonnueckas koHcTanTa BojbI 1,86°.

4. CocraBbTe MOJIEKYJIIPHBIE M HOHHO-MOJIEKYJIIPHBIE YPABHEHHS PEAKLMI B3aUMOICHCTBHS B PaCTBOPAaX MEXY:
a) H2SO4 1 Ba(OH),; 6) FeCl; u NH4OH; B) CH3COONa 1 HCl.



5. Tlpm cMemmBaHMM pacTBOpPOB KapOOHATa HATPHS W XJIOPUZIA MEM BBITAIACT OCNBbIA OCAIOK M HaOIMomaeTcs
BBIICTICHUST Iy3bIPhKOB Ta3a. OOBsiCHUTE HAOMIOMaeMOe SIBIICHHE. 3alMIATe YpaBHEHUWE pEaKii B
MOJIEKYJISIPHOM, TIOJTHOW ¥ COKPAILIEHHOM HOHHOM (hopMe.

padota no treme: «OKHCIUTEIHHO-BOCCTAHOBUTE/ILHBIE MIPOLECCH] B FeTEPOreHHbIX MPOLEeCccax»
[Tpenen nnurenbHOCTH KOHTPOIIs — 50 MUHYT.
[Ipenyaraemoe KOJIMYECTBO 3aJIaHU — 6

1. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU MPOTEKAIOT IO MPUBEASCHHBIM cxemaM. [l kaxmon
pEaKiuu yKaKUTe: a) OKHCIUTEIb W BOCCTAHOBUTENB, 0) Kakoe BEIIECTBO OKHUCISIETCS, KaKoe
BEIIECTBO BOCCTaHaBiauBaeTcs. COCTaBbTE HMOHHO-3JICKTPOHHBIC ypaBHEHHUs (TJIe BO3MOXKHO) M Ha
OCHOBaHUU MX paccTaBbTe KOAPPUIIUEHTHI B YPABHEHUSAX PEAKIIUU.

Al + KOH + KNO3; + HO — NH;3 + KAIO»
CuCl; + SOz + H O —CuCl + HCI + H2SOq4

2. PaccMoTpuTe BO3MOXKHOCTH B3aMMOJICUCTBHS 0JIOBa C BOJHBIMU PACTBOPAMU DIIEKTPOJIUTOB
Hg(NO3)2; CrCls ; CuSO4. OTBET MOTUBUPYITE, IPUBE/S 3HAUEHUSI COOTBETCTBYIOIINX CTAHAAPTHBIX
AJEKTPOJHBIX MOTEHIHMANOB. COCTaBbTE MOJICKYJISIPHBIE U JJIEKTPOHHBIE YPaBHEHHUS BO3MOMXHBIX
peaKkuuid.

3. TanbBaHMYECKUI 3JIEMEHT COCTOMT U3 ABYX MeTaioB: Zn u Fe, norpyxeHHsix B pacTBopbl ZnSO4 U
FeSOs ¢ Momsapuoii koHuentpanuein coneid 1 u 0,1 coorBercTtBeHHO. CoOCTaBbTE CXEMY
raJIbBAaHUYECKOTO 3JIEMEHTA, BHIYMCIIUTE 3HAYEHUSI PABHOBECHBIX MOTCHIIUAIOB JIEKTPOOB, YKXKHUTE
aHoJ ¥ Kkatoj, BbluvcnutTe 3HadeHue OJIC. HamummTe ypaBHEHHS SIEKTPOAHBIX MPOIECCOB.
CocraBbTe ypaBHEHHUE PEAKIINH, JeKalleld B OCHOBE pabOThl TAIbBAHUYECKOTO JIEMEHTA, U YKaKUTE
HaIpaBJICHUE €€ CaMOTPOU3BOJIBHOTO MPOTEKAHHUS.

4. Koppo3uonnas mapa coctrouT wu3 aByx wmetawioB: Fe — Cu, Haxonsdmuecs B pacTBOpE
HCI. Onpenenute, kakoil Meramn OyneT KOppOAUPOBATh B 33JaHHON Mape, Peakiuio KOPPO3UOHHOM
cpenbl (Kucnas, HEWTpajdbHas WM IIeJo4YHas) u Tun jAenojsipuzanuu. CoCTaBbTEe CXEMY
KOPPO3WOHHOI'O TaJdbBaHMYECKOrO S3JEMEHTa HJisi Cioydyash KOHTaKTa 3aJaHHON Mapbhl METajuioB B
3aJIaHHOM KOPPO3MOHHOM cpene. Hamummwre 31€KTpOHHBIE YpaBHEHMS AHOJHOTO M KaTOIHOIO
MIPOLIECCOB. YKAKUTE COCTaB MPOAYKTOB KOPPO3UH.

5. Boaublii pacTBOp, cojepamuii HOHBI snmekTponuToB AlP*, NO;~, Hg®*, Fe’* B onunakoBoii
KOHIICHTPAIIUU, TOABEPTIU AJICKTPOJIU3Y C WHEPTHBIMH DJICKTPOAAMHU. YKaXUTE, KaKUE YaCTHIIbI
CHOCOOHBI TMOJBEPraThCs OKHCIEHUIO, a Kakue — BoOccTaHOBIEeHHIO. (CocCTaBbTE YpaBHEHUS
BO3MOJKHBIX aHOJIHBIX U KaTOJHBIX MPOIIECCOB C YKa3aHUEM IOCJIEI0BATEILHOCTH UX MPOTEKAHUS.

6. DnexTponu3 BOAHOTO pactBopa xiopuaa Hukens (II) mpoBogmnu B Tedenue 45 muH. Ha omHoMm u3
ANEKTPO/OB BhIIENWIICA HUKeNb Maccod 0,99 r. Ompenenute cuily TOKa, IPU KOTOPOM IPOBOJMIIN
ANEeKTponn3 (BbIXoA 1o Toky npuHsT 100 %).

OO0pa3en THNIOBOI0 BAPHAHTA KOHTPOJBHOI0 TECTOBOI0 3aJaHMS
TemMa: «DIEKTPOXUMUYECKHUE MPOLIECCH)
[Tpenen IUTENTEHOCTH KOHTPOJIS — 25 MUHYT.
IIpenyiaraeMoe KOJIMYECTBO 3a1aHUM — 5.

1. DnexTpoj, CTaHJapTHBIN AIEKTPOAHBIN MOTEeHIMal KoToporo npu 298K
B BOJHOM PAacTBOPE IPUHST PaBHBIM HYJIIO:
a) MJIATUHOBBIN; 0) BOJAOPOAHBIN B PACTBOPE KUCIOTHI;
B) cepeOpsIHbIif; ') BOAOPOAHBIN B pacTBOPE LIEIOYH.
2. CBHHIIOBBIN JIEKTPOJ B pacTBOpe ero cosnr uMmeet noreHnuan —0,159 B. Beraucnure koHUEHTpauo
noHoB Pb?* (B Monb/1) ( E%bpv™?=—0,13B):
a) 0,1;6) 0,01;8) 0,001;r) 0,02.
3. Ha ocHOBaHMM CTaHAAPTHBIX OAJIEKTPOJHBIX IOTEHIMAJIOB OIPEAEIUTE, KaKOH M3 CIEAYIOLIMX
TraJIbBAHUYECKUX DJIEMEHTOB UMeeT HanbonbIryto DJIC:
1) Zn|Zn** || Ni**|Ni;2) Cd|Cd**|| Ni**|Ni
(caenats pacuersl, EoNinit?= — 0,25 B; E%y z02"= — 0,76 B; E'cq/ca™ =— 0,40 B;)
a) pasusl; 0) DJIC Het; B) 2; 1) 1.



4. OnpenenuTte, Kakoi U3 IEKTPOAOB SBISETCS KaTOJIOM B ralbBAHHUECKOM 3JIeMEHTe, 00pa30BaHHOM

CTaHJIaPTHBIMU JIEKTPOJIAMHU:

Ag|Ag" nnn Mn|Mn?*
Hanummre ypaBHEHNE OKUCIUTENBHO-BOCCTAHOBUTEIIBHOM PEAKIUH, IIPOTEKAIOIICH B 3TOM
raJgbpBaHMYECKOM dneMenTe, U Brauciute ero DJIC. CoctasbTe cxemy (E'ymw vn™ = —1,18B; EOAg/Ag+ =
0,8).

a) katAg,9/1C = 0,38 B;6) katMn,31C = 1,98 B;

B) katAg,2JIC = 1,98 B;r) xatMn, 3/1C = 0,98 B.

5. CocTaBbTe cXeMy, HATUIIUTE AIEKTPOHHbIE YPaBHEHUS 3JIEKTPOIHBIX mpoiieccoB U Beruucaute 3/1C
raJIbBAaHUYECKOT'0 AJIEMEHTa, B KOTOPOM OJIMH HUKeJeBbIN 3nekTpoa Haxoautes B 0,001 M pactBope, a
Ipyroi Takoi ke aektpon B 0,01 M pactBope cynbdaTta HUKENA. YKaKUTE, KaKOW U3 JIEKTPOI0B
6yneT aHonoM, a Kakoif kaTomoMm. ( E%init?=—0,25B ):

a) anoz C nis2=107 mons/m;kat C niv2=10" moms/m;3JIC = 0,03 B;
6) aHop C niv2=10" Momb/m;kat C Nis2=1072 Mons/m;DJIC =0,64 B;
B) anox C niv2 =107 mons/m;kat C niv2=10" Mons/m;3JIC = 0,03 B;
r) aHox C Nit2=10" Monb/m;KaT C Niv2=107 Moms/m;JIC = 0,64 B.
3.2 TunoBble HHAMBUAYAJIbHbIE JOMAIIHUE 32/IaHUSI PEKOHCTPYKTHUBHOI'O YPOBHA

Tembl 3amanuit PCKOHCTPYKTUBHOI'O YPOBH::

1 «Xumudeckne cBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX COEAUHEHUN»;
2«3aKOHbI U MIOHATHUS CTEXUOMETPUIY;

3 «CrpoeHue atoMa 1 NEPUOJINYECKHE CBOMCTBA 3JIEMEHTOB. XMMUYECKasl CBA3bY;
4 «3aKOHOMEPHOCTH XUMHUYECKHUX ITPOLIECCOBY;

5 «XumHu4ecKass KHHETHKA U PaBHOBECHEY;

6 «PactBopsl. PacTBOpHI 351€KTpOaNTOB. OHHBIE MpOIIECCHIY;

7 «OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE U DJIEKTPOXMMHUYECKHUE ITPOLIECCHI».

BapuanTsl 3aanuii (25 BapuaHTOB 110 KaXI0W TeME) BBUIOKEHBI B 3JICKTPOHHON MH(POPMAIIMOHHO-
obpazoBarensHoi cpene Upl YIIC, noctymHO# o0ydaroniemMycst 4epe3 ero JTMIHbI KaOuHEeT.

Hwxke mnpuBenaeHbl 00pa3ibl THUIIOBBIX BapHaHTOB 3aJaHUN PEKOHCTPYKTUBHOTO YPOBHS,
MIPEelyCMOTPEHHBIX paboyell MporpaMmMoi.

OO0pa3sen THIIOBOI0 BAPHAHTA HHAMBHUAYAJIBHOI0 JOMAIIHEr0 3aJaHUA
PEKOHCTPYKTHBHOIO YPOBHS

3aaHuC I10 TEMC: «3aKOHBI U MOHIATHS CTEXHOMETPUMN»

1. Kakoe konnyecTBO BemiecTBa okcuaa azora (IV) momyuurces npu TepMUYECKOM pa3iioKeHUU HUTpaTa
IIMHKA KoJimyecTBOM BeltiecTBa 0,1 MOJIb.

2. Bpruncnanre MOJIEKYJSIPHYIO MacCy rasa, € OTHOCUTENBbHAS IJIOTHOCTh €r0 10 BO3yXy paBHa 1,45.

. Macca 344 mu raza npu 42°C u 102908 I1a paBna 0,865 r. Beruncnure MOJIEKyIISIpHYIO Maccy rasa.

4. Amomunuit maccoit 0,752 r npu B3aMMOJEHCTBUM ¢ KMCIOTON BBITECHWI BOAOpoJ oobemoM 0,936 1
(1.y.). OmpenenuTe SKBUBAJIEHTHBIH 00BEM BOI0OPO/1a. DKBUBAJIEHTHAsI Macca allfOMUHUSA 9 T/MOIb.

(98]

3aJlaHUE 110 TeMe: « XHMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHu4eCKMuXx coeTUHEHHU

1. VkaxkuTe, K KakoMy KJacCy NpHUHAUIEkKAT CIEIYIOIINE HEOPraHWYECKHE COEOUHEHMS, NalTe UM
HazBanus: NaH>PO4, HCIO2, Ni2O3, BeO, HBr, Mn(OH)2, (NH4)2SO4.
2. Hanummre ypaBHEHUs peakumii, xapakrepusupyrouue xumudeckue cporictsa BeO n HCIOq.
. Hamummre ypaBHeHus peakiuii, ¢ MOMOLIbIO, KOTOPBIX MOXHO OCYLIECTBUTH CIEAYIOLINE
npespauieHus: Co—->CoO—Co(OH)—CoCls.
4. Hanummwure rpadudueckue hopmyisl cienyromux coneit: Ca(AlO2)2, MgP207, Ba(ClOs)2, Al(AsO2); u
HA30BUTE HX.

W

3aaHucC 110 TEMC: «CTpOGHI/Ie aToMa M NepuoaIuvYeCKue CBOMCTBA 3J1EMEHTOB. XMMHUY€ECKAS CBIA3b»



2.

. HpI/IBGI[I/ITe 000CHOBAHHBIC OTBETHI Ha CJICAYIOIIUC BOIIPOCHI:

e OauH U3 U30TOIOB 3JeMeHTa 531 mmeer maccoBoe umcino 127. KakoB 3apsa sapa ero aroma?
CKONBKO 3JIEKTPOHOB HAaXOAUTCS HAa BCEX 3JIEKTPOHHBIX 000j04kax atoMa? CKOJBKO MPOTOHOB U
HEITPOHOB COAEPKUT IPO aTOMA ITOr0 U30TOMNa?

e Hamummure >JeKTpOHHYIO (OpMysly HEBO30YXKIEHHOIO aromMa »JTOro O3JEMEHTa, IPHBEIUTE
rpadUUecKyro CXeMmy pacipeAeseHHs HIEKTPOHOB M0 KBAHTOBBIM siueiikam (opouTtasim)?

e K KakoMy 3JI€EKTPOHHOMY CEMEMCTBY OTHOCHUTCSI 3JIEMEHT?

e UYemy paBeH CyMMapHbIil CIIMH 3JIEKTPOHOB B HEBO30YK/IEHHOM COCTOSIHUU aTOMa 3JIEMEHTa?

e (CKOJBKO UMEETCS B aTOME IEMEHTA 3JIEKTPOHOB C OPOUTATIBHBIM KBAHTOBBIM YHUCIIOM [ = 27

. Kakue XapaKTCPUCTHUKU JJICKTpOHa H 3J'IeKTp0HH0171 Op6I/ITaJ'II/I B aroM€ OTpaXa€T MAarHuTHOC

kBaHTOBOE uncio? Kakue 3HaueHUs: MOKET IPUHUMATD m?

Urto Takoe osHeprus wuoHu3anuu? B kakux eauHuiiax oHa BbeIpaxkaeTrcs? Kak wu3smensercs
BOCCTAHOBUTEbHAS AKTUBHOCTH §- W pP-3JIEMEHTOB B TpYIax NEPUOJUYECKON CHUCTEME C
YBEJIMYCHUEM TTOPSAIKOBOr0 HOMepa?

. Onpe;[eJmTe XapaKkTep XUMHYECKOM CBS3U MCXKJY aroMaMH B MOJICKYJaX, THII m6p1/1m/13au1/11/1

opOuTangell LEHTPaJIbHOIrO aToMa, HaIWYMe€ O— U T—CBA3EH. HM300pasuTe CXeMy MepeKpbIBAHUS
opbuTaneit u npocTpaHcTBeHHYI0 CTpyKTypy Mojekyn AlCl; u CLO.

3aJaHHC 110 TEMC: «3aKOHOMepHOCTI/I XUMHYECCKHX IMpoHecCcoB)

. PacctaBpTe kO3 ¢uuuentsl B ypaBHenuu: HoS (r) + Oz (r) —S (1) + H20 (k). Paccuuraiite

CTaHJAPTHYIO SHTAJIBIIHAIO PEAKIUU. Y KAKUTE, IK30- WIH YHIOTEPMHUUYECKON OyIeT 3Ta peakuusi.
Berunciure TteruoBor ekt mpeBpamienus rpadur —aMopdHBIA  Yyroiab Ha OCHOBaHHUU
TEPMOXUMHUYECKUX JaHHBIX:

C (rpadur) + Oz (r) >CO2 (1);AH =— 393,51 /I,
C (amopusrit) + Oz (r) >CO: (1);AH = — 409,20 /] x.

3.

4.

He npousBoas pacyeToB, MpeICKaKUTe 3HAK U3MEHEHUS SHTPONUU MPU CTAHAAPTHBIX YCIOBUAX IS
nponecca: CHy (r) + O2— CO2 (1) + H20 (7).

Paccuwmraiite cranmaptHyro sHepruro [u6bca mis peaknuu CaCOs (1) —CaO (1) + CO2 (7).
Bo3moskHo 1 ipoTtekanue peakuuu mpu 1800 K?

3navenue cranaaptHoi sHTpornuu peakiun 4KClO4 (k) = 2KCIOs (k) + 2KCl (k) + 502 () paBHO 871
JUx/K. Paccunraiite cranaaptHyto suTponuio KClO4.

3aJIaHUE I10 TeEME: « XHMHYECKAsd KHHETHKA H PaBHOBECHE»

. Bo ckoybkO pa3 yBEIMUYMTCS CKOPOCTb PEAKIUM NpH MOBbIMIeHWU Temreparypsl oT 40 go 200 °C,

MIPUHKUMAs TEMIIEpaTypHbII K03 (HULIMEHT CKOPOCTH PaBHBIM 2.
Boruncnure koHcTanTy paBHOBecus ais peakuuu: CO + Hox0 < CO02 + Ha, ucxons u3 toro, 4to mpu
cocrosinuu pasHoBecus [CO] = 0,04 monb/i1. [H20] = 0,064 mons/11, [CO2] = [H2] = 0,016 mons/m.

. PaBHOBecHbIE KOHILIEHTpallMM BeLIecTB, yyacTByromux B cucreMe:2NO + 02 «» 2NO2, Obutu: MOJb/1

[NO] =0,056; [02] = 0,028; [NO2] = 0,044. Beruucnute ucxoaasie KormneHTpanun [NO] u [Oz].

3ananue no teme: «Pacrpoppl. Crioco0bl Bbipa:keHHe KOHIeHTPaluii pacTBOPOB)

. BeluuciauTe MOJpHYI0 KOHLEHTPAMIO M MOJISIPHYK) KOHILIEHTpauuro 3SKBHBaJIeHTa 20%-HOTO

pacTBopa XJIOpH/a Kajblis MIOTHOCTHIO 1,178 r/eM?,

. [ImotHOCTH 15 %-HOTO (MO Macce) pactBopa HoSO4 pasua 1,105 r/mn. Beraucnuthb: a) HOpMaTbHOCTB;

0) MOJISIpPHOCTB; B) MOJISUIBHOCTD PAacTBOpA.
Ompenenure AaBiIeHUE Mapa BOJHOTO pacTBopa Troko3bl pu 25°C, eciu B 400 T BOJIBI COAEPIKUTCS
100 r rmroko3sl CeH1206. JlaBnenue napa Boasl pu ykazanHoi temneparype 3,17 klla.

. PactBop, coxmepxamuit 0,512 r neanektposmta B 100 r Oenzona, kpucrammusyercs mnpu 5,296°C.

Temneparypa xpuctammmzanuu Oenzona 5,5°C. Kpuockonmdeckas KoHcTaHta 5,1°. Bwrumcioure
MOJISIPHYIO Maccy pacTBOPEHHOT'O BEIIECTBA.



5. Ckonbko rpammoB coabsl NapCOs Hamo mpubaButh K 100 1 BOABI, 4TOOBI YCTPAHUTh €€ KECTKOCTb,
paBHYIO 4,5 MMOJIb-9KB/1, 00yCI0BIeHHYIO cofepskanuem Ca’*,

3ajanue 1no teme: «CBoicTBA pacTBOPOB 3J1eKTPOJANTOB. MOHHO-00MeHHbIe peaKIMu B pacTBOpax»

1. Kakue u3 yka3zaHHBIX MOHOB MOTYT OOpPa30BBIBATH MEXKAY COOOH MaJOIMCCOLMHPYIIHE BEIIECTBA!
NH.*, OH", CH;COO", H*, SO4*, Ca®*?

2. CocrtaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEAKIUI, C TOMOIIbIO KOTOPBIX
MOJKHO OCYILECTBUTH clieyrolue npeppamenus: Zn — ZnCl, — Zn(OH), J«—)[Zn(NH3) 4JCL,.

3. U3 cnmcka coneil BeIOEpUTE TE, KOTOPBIE IOABEPralOTCS THAPOJIM3Y B BOTHBIX PAaCTBOpaxX: HUTPAT
HaTpusi, KapOOHAT KajHs, XJIOPUA aMMOHHMA, cylibhu Kamusa. O0bsicHUTE cBOil BhIOOp. Omnpenenure
PEaKIuIo cpebl BOAHOTO PACTBOPA.

4. CocraBbTe HOHHO-MOJIEKYJISIPHBIE M MOJIEKYJIIpHbIEC YpaBHEHUS Tuapoin3a coieit NaxS, AI(NO3)s u
YK@KHUTE PEaKIMIO MX BOAHBIX pacTBOPOB. UTO MPOM30HAET, €CIIN COSMHUTD ITH PACTBOPHI?

3aaHuEC I10 TEMC: «OKHCINTENHLHO-BOCCTAHOBUTEILHbBIE nmpoueccnl B pacTBopax»

1. Kakue wu3 TpUBENCHHBIX pEaKIUH, MPOTEKAIIUX 110 CXeMaM, SBISIOTCS OKHUCIUTEIbHO-
BOCCTAHOBUTEILHBIMU ?
SbCl; + H O —Sb(OH)Cl» + HCI;
H>SOs3 + HC103— H2SO4 + HCI,
EuSO4 + K2CrO7 + HaSO4—Eua(S04)3 + KaSO4 + Cra(S04)s + H20.

CocraBbTe HOHHO-IJICKTPOHHBIE ypaBHEHHs. PacctaBbTe KOI(DPHUIIMEHTHI B ypaBHEHUSIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. g KakaoW HW3 3THX peakmuid yKaXuTe, Kakoe
BEIIECTBO SIBISCTCS OKUCIHUTEIEM, a KAKO€ BOCCTAHOBUTEIIECM.

2.C y4eToMm CTEIeHH OKHCJICHUS XpOMa, Cepbl U a30Ta OOBSICHHUTE, KaKOE€ W3 COCAMHCHHH — JAMXpoMar
KaJlisi, CEpOBOJIOPOJI, a30TUCTasl KUCIOTa OYIyT MPOSBIATH CBOMCTBA TOJBKO OKHCIIMTENS, TOJIBKO
BOCCTAHOBHUTEJIS UJIM CBOMCTBA M OKUCIIMTEIISI U BOCCTAHOBUTEISI OJTHOBPEMEHHO?

3. CocraBbTe CXeMy, HAMUIIUTE JEKTPOHHBIC YPABHEHUS AIEKTPOIHBIX MporeccoB U Beruuciaute IJC
MeJTHO-KaIMHEBOT0 TaJbBaHMYECKOro 3jeMeHTa B kKotopoM [Cd**] = 0,8 mons/m, a [Cu**] = 0,01
MOJIB/JI.

4. Kak mpoucxomuT atrMmochepHas KOppO3Hs JYKEHOTO XKelle3a U JY)KEHOW Meau NpU HapyUIeHHH
NnOKpeITHS. COCTaBbTE ANEKTPOIHBIC YPABHEHUSI aHOJTHOTO M KaTOAHOTO MPOIIECCOB.

5. CocraBbTe AJNEKTPOAHBIE YpaBHEHHS MPOIECCOB, MPOUCXOISIMIUX Ha TPaHUTOBBIX AIEKTPOJaX MPH
anekTpoiuze pactBopa KBr. Kakast macca BerecTBa BbIIEIUTCS Ha KaTOJE U aHOJIE, €CITU AJIEKTPOIIU3
IPOBOAMTH B TeueHue | 1 35 MmuH npu cuiie Toka 15A.

3.3 TunoBble 3aIaHUSA 110 HAMUCAHUIO KOHCIIEKTA
Tembl KOHCIEKTOB, MIPEAYCMOTPEHHBIX pabodeil MporpaMMoi TUCIUTLTUHBL:

1 «Xumuyeckass cBs3b. Buabl xummueckoil cBsizu. I'mOpuamszanusi. CTpoeHme BemiecTBa B
KOH/JECHCUPOBAHHOM COCTOSAHMM. BHIBI MeKMOJIEKYJISIPHOTO B3aAUMOJAEHCTBUSN.

Bomnpocsl, u3yuyaemsle B JaHHON TEME:

e OrmpeneneHuss U XapaKTEPUCTUKA XUMHUUYECKOU CBSI3M: OCHOBHBIC BHJIBI XUMUYECKOU CBSI3U; MPABUIIO
OKTETAa; YHEPTUS U JUIMHA CBSI3HU.

o ['uOpunnzanus aToMHbIX OpOuTael U GopMa MHOIOATOMHBIX YACTHII.

e @a30BBIC COCTOSHUS BEIIECTBA: ra30BOE COCTOSHUE, KUJIKOE COCTOSIHHE, TBEPAOE M Me30MOpQHBIE
COCTOSIHHS.

e DIIEKTPOCTATUYECKHE B3aUMOACHCTBUSA MEXAY MOJEKYJIaMH: BaHH-JEpP-BaallbCOBbI CHJIBI
BOJIOPOJIHBIE CBSI3H.

2 «/lucnepcubie cuctemsbl. Kiaccupukanus cucrem. OCHOBHBIE CBOMCTBA.

Bompocsl, n3y4aeMble B JaHHOU TeMe:

o HI/ICHepCHBIe CHUCTEMBI U UX KJ'IaCCI/I(i)I/IKaHI/IHI MO0 KWHETUYCCKUM XapPaKTCPUCTHUKAM; 11O TUCIICPCHOCTH,
10 arperaTHOMY COCTOSIHUIO; IO MeX(pa3HOMY B3aUMOJICHCTBHIO.

e CnocoOsl IMOJIYUCHHUA OUCIIEPCHBIX CUCTEM: NJUCTICPTallMOHHBIC, KOHACHCAIIMOHHBIC.



3 «llonumepbl U BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS.

OO6mume nmpeacTaBiaeHUus 00 OPraHMYECKUX COSAMHEHUSIX

Krnaccudukanus opraHHueCKuX COSANHCHHM.

OCHOBHBIE KJIACChI COSTMHEHUI.

BricOKOMONEKyYIISIpHBIE COSAMHEHHUS: TOHITHS O BBHICOKOMOJICKYJISIpHBIX coenuHeHusx (BMC); ponb
MTOJIMMEPHBIX MaTEPHUAJIOB B TEXHUKE, X JJOCTOMHCTBA U HEJAOCTATKH.

CriocoObl 1osTy4eHHs BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

3.4. IlepeyeHb TeopeTHYECKHUX BOIPOCOB K 3a11MTe J1a00paTOPHBIX padoT

Tema: «OcHOBHBIE KJIACCHI HEOPraHNnvIEeCKUX CoeTUHEHMI»

1. Kak knaccuunupyrotest xumuueckue BemiectBa? Kakue BerecTBa Ha3bIBalOTCS IPOCTHIMU U
CJIOXHBIMU?
2. Kakwue BemecTBa Ha3biBatoTCs okcugamu? Kak onn kinaccupuupyroTcs? XapakTepucTHKa OCHOBHBIX,

KHCJIOTHBIX U aM(l)OTeprIX OKCHUI0B 110 XMMHYCCKHM CBOMCTBaM. HOMCHKJIaTypa OKCHJOB.

3. Kakue BemecTBa Ha3piBatoTcs ruapokcuaamu’? Kak onn kiraccuguiupyrorcs? XapakTepucTHKa

XMMHYECKHUX CBOMCTB OCHOBaHUM. HOMEHKIaTypa OCHOBaHUM.

4.Kaxkue BeniecTBa Ha3bIBatoTcs kucnoramu? Kak onu kinaccuuuupyroresi? XapakTepucTuka

XUMHYECKHUX CBOMCTB KUCIOT. HOMEHKIIaTypa KHCIIOT.

5. Kakue BemiectBa Ha3biBaroTcs cosimu? Kak onu knaccudunupyrorcs? XapakTepucTHKa XUMUYECKUX
cBOMCTB coiieil. HomeHknarypa conen.

Tema: «OCHOBHBIE 3aKOHbI M MOHATHSA XUMHH»

1. 3akoH coxpaHeHHs Macchl. B3auMoCBsI3b MEX]ly Maccoil ¥ SHEpPrueil XUMUYeCKUX MPOLIECCOB.

2. 3aKOH KpaTHBIX OTHOIICHHI.

3. 3aKOH MOCTOSTHCTBA COCTABA.

4. Beerna nu BBINIOJHAETCS 3aKOH MOCTOSIHCTBA cocTtaBa? bepromnuasl. JanbTOHUIBI.

5. [lonsiTust — 5KBUBAJIEHT, (DaKTOP SKBUBAICHTHOCTH, YKBUBAJICHTHBIA 00BEM, SKBUBAJICHTHAS Macca.
Kak onu onpenenstorcs?

6. 3aKOH SKBUBAJICHTOB M €0 MATEMAaTHUYECKOE BBIPAKECHHUE.

7. Kak onpenenuTh MOJSIPHYIO MacCy SKBHUBaJICHTa MPOCTOTO BEIIECTBA, OKCHIA, KUCIIOTHI, OCHOBAHUS U
conu?

8. UTo MOHUMAIOT 1O/ BAJICHTHOCTHIO M CTETICHBIO OKUCTIEHUS?

9. 3akoH ABOraJpo U €ro CIeACTBHE.

10. HopmasibHbIe yCIIOBUS B XUMHH.

11. Kak nepeBect 00b€M 3aHUMAEMBIiA Ta30M MPH YCIOBUSX OIBITA K HOPMAIBHBIM YCIOBUSAM?
OO0beMHEHHBIN Ta30BLIH 3aKOH.

12. Kak onpenenuts Maccy ra3000pa3Horo BeUIecTBa MPHU YCIOBHIX IKCIIepUMeHTa? YpaBHEHUE
MenpeneeBa-Knanelipona.

Nk W=

10.
11.

Tema: «JHepreTuka U HanpaBJieHUE TeYEHUs] XUMHYECKUX PeaKIuii
UTto n3yuaer TepMOAMHAMHUKA?
Urto Ha3bIBaeTCs TepMOauHaMUUecKor cucteMoi? Knaccudukanus cucrem.
Urto onpenensitoT napaMeTpsl cuctembl? Kakue napameTpsl XapakTepU3yIOT COCTOSHHE CUCTEMbI?
Uro Ha3biBaeTcs (PyHKIHEH COCTOSIHUS CUCTEMBI?
Jaiite onpeseneHne NOHATUSIM 6HYMPeHH s SHep2Us, meniomad, paboma.
Kaxkoit 3aKk0H J1€KUT B OCHOBE TEPMOXUMHH? 3aIUIITUTE €0 MaTEMaTUYECKOE BEIPaKEHHE.
Hanuimvre BbIpaxkeHue, CBS3BIBAIOIIEE HHTANBINI0O M BHYTPEHHIOI SHEPIHI0 TEPMOIUHAMUYECKOU
CHCTEMHEI.
Kak nazpiBaroTcs peakuuu, UAyILMEe ¢ NOTIOMIEHHEM TerioThl? Kak Ha3bIBalOTCS peakiyu, UIYIINE C
BBIJIEJICHUEM TEIIOTHI?

. O,HHOﬁ N3 ABWXYIIUX CUJI MPHUPOAHLBIX MPOLECCOB ABJIACTCA CTPECMIICHUC HCpCﬁTH B COCTOSAHHUEC C

HaWMEHBIIINM 3amacoM dHepruu. Kakas GyHKIHs COCTOSTHUS XapaKTEPUIYET 3Ty ABUKYIIYIO CHITY?
Jlaiite ompesenenne NOHATUS «TeTIOBOU AP (HEKT peakium»?
3akoH ['ecca 1 cieacTBUA M3 HETO.



12. Yrto Ha3pIBaeTCs CTAaHIAPTHOM TETUIOTOM 00pa3oBaHuUs BellecTBa?

13. Yto Ha3bIBaeTCs CTAaHJAPTHOM TEMJIOTOM CropaHus BelecTa?

14. Kakue npouecchl Ha3bIBAIOTCS CAMOIPOU3BOILHBIMU?

15. Bropoii 3aKk0H TEpMOJINHAMUKH.

16. Yto sBNIsIeTCS KPUTEPUEM CAMOIIPOU3BOIBHOCTHU JJI U30JIMPOBAHHON CUCTEMBbI?

17. Tperuii 3aK0oH TepMOIUHAMUKU. AOCOIIOTHBIC 3HAYCHHS CTAHIAPTHBIX SHTPOIHI BEIIECTBA.

18. Yto Ha3bIBaeTCA CTAHAAPTHOM SHTPOINHKEN BelecTBa?

19. Kakoii nporecc Ha3bIBaeTCs paBHOBECHBIM? UeMy paBHA SHTPOIHS B 3TOM ciiyyae?

20. Yro HazpIiBaeTCs M300apHO-U30TEPMUIECCKUM MTOTCHITHATIOM?

21. Yrto MOXHO cKa3aTh 0 mpolecce, st koroporo: 1) AG<0; 2) AG>0; 3) AG = 0?

22. Yro HaspIBaeTCs CTaHIApTHOM 3Heprueit [ mdb6ca oOpazoBanus BemecTBa?

23. Kak ompenensercss u3MeHeHHE CBOOOAHON sHepruu ['mbOca cucTeMbl B pe3yibTaTe MPOTEKAHUS
OTIpeIeNIEHHOTO MPOoIiecca B CTAHIAPTHBIX YCIOBUSAX?

Tema: «XuMHYECKasi KHHETHKA M XMMH4YEeCKOe PABHOBECHE)

1. Kakue peakuuu Ha3bIBalOT TOMOTEHHBIMH, Kakue rereporeHHbiMu? Kakue peakunu Ha3bIBarOTCA

00paTUMBIMH, KaKHEe HEOOPATHMBIMH?

2. Uro u3ydaer npeaMeT «XUMHUECKas KUHETUKa» ?

3. Uro Ha3bIBaeTCs «CKOPOCTHIO XHMHMUYECKOH peakuun»? Kakylo CKOPOCTh peaklMd Ha3bIBAIOT
WCTUHHOM, CpeiHen?

4. Ot xakux (aKTOPOB 3aBHCUT CKOPOCTh XMMHYECKOW peakiuu? I[lepeuucnure ux U KOPOTKO

OXapaKTEepU3yuTe.

Kak ¢popmynupyercs 3akoH aerictByronux macc? K kakum cuctemam oH mpuMeHuM?

Uem oTnryaeTcs 3auch KWHETUYECKOTO YPAaBHEHUS JIsl TOMOTE€HHBIX PEaKIUil OT FreTepPOreHHbIX?

7. Kakoit ¢puzmueckuii cMbICT KOHCTAaHTBI CKOPOCTH XUMH4YECKOW peakuuu? OT kakux (HakTOpoB OHa
3aBUCHUT?

SN

8. UeM 00BsCHSETCS YBETUUCHHE CKOPOCTH PEAKIIMU C POCTOM TEMIEPaTyphI?
9. Yro Ha3bIBaeTCA SHEPIUEH AKTUBALIUU?
10. KakuM mpaBUIIOM OIpeAesaeTcs 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT TeMrnepaTypbl? UTo moka3biBaeT

TeMIepaTypHbIi KOAPPHULHUEHT CKOPOCTH XUMUYECKOH peakiuun?

11. Kakas 3aBUCUMOCTb MEKy CKOPOCTBIO PEAaKIIMU U BPEMEHEM €€ ITPOTEKAHUS?

12. Kakoe cocTosiHHE Ha3bIBalOT XMMUYECKUM PaBHOBECHUEM ?

13. Uro Ha3bIBalOT KOHCTAaHTON XUMHYECKOro paBHoBecHsi? OT Kakux ()aKTOpPOB 3aBUCUT KOHCTaHTa
paBHOBeECHSI?

14. Kak KOHCTaHTa paBHOBECHS BBIPAXXAE€TCAd YEpe3 pPABHOBECHBIE KOHLIEHTPALMU pPEarupyroumx
BEUIECTB?

15. KakoBbl 0COOEHHOCTH KOHCTAHTHI PABHOBECHS JIJIsl TE€TEPOr€HHBIX XUMHUYECKUX IIPOLECCOB?

16. Kak kOoHCTaHTa paBHOBECHUS B3aUMOCBs3aHa C U3MeHeHHeM sHepruu I'nb60ca peakyun?

17. peakuusx?

18. Cdopmynupyiite B 00111eM BUIE€ TPUHIMIBI cMeleHus paBHoBecus (mpuHuun Jlelllarense).

19. Kakoe siBieHre Ha3bIBalOT KaTaIU30M?

20. Yro Takoe karamuzaTop?

21. Yro Takoe MoyIoKUTEIbHBIA U OTPULIATEIbHBIN KaTaau3?

22. Kakoe ompenesneHue MOXHO JAaTh UHIuOutopy? B uyeMm 3akimiowaercs JeiicTBUE WHTHOMTOPOB
XUMUYECKUX PeaKIuii?

Tema: «CBolicTBa pacTBOPOB»

1. O6mas xapakTepuCcTHKa pacTBOPOB (OMpeeieHre, Kakiue 3HaueHne UMEIOT TEPMOIMHAMUYECKHE

BEJIMYMHBI TIPH MTOJTyYEHUH PACTBOPOB).

2. Knaccudukarus pacTBOPOB IO arperaTHOMY COCTOSIHHIO.

3. Knnaccudukanus pacTBOpOB 110 pa3Mepy YacCTULl PACTBOPEHHOTO BELIECTBA (IUCTIEPCHBIE CUCTEMBI, UX

BU/IBI).

4. Konuentparus pactBopoB. CriocoObl BEIpaK€HUS! KOHLEHTPAIM pacTBOPOB (TEXHUUECKUE U

aAHATTUTHYECKHUE).

5. Bropoii 3akon Payns (3amep3aHue U KUTIEHHUE pacCTBOPOB).

6. UeMy paBHO HOHHOE ITpOU3BeIeHNe BOIbI Ipu £ = 18 °C?

7. Bonopoausiit mokazarens (pH). UTo moka3biBaeT, Kak OnpeaesieTcs.



8. Buapel cpen BOIHBIX PaCTBOPOB.
9. UnaMKaTOPBHI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

I'maponus coneit. Tumsl coneld Mo OTHOMIEHUIO K THIPOJIA3Y.
Crenens ruaponusa. UTo MoKa3bpIBaeT, OT YETO 3aBUCHUT?
CriocoObl 1o1aBIIEHUS TUIPOIHN3A.

DNEKTPOJIUTHI.

OCHOBHbBIE MOJOXKEHUS TEOPUH IEKTPOIUTUYECKON JUCCOLUAIUH.
CreneHsp nqucconyaniy. YTo moKas3bsIBaeT, OT YEro 3aBUCHUT?
Koncranra nuccouunanuu. Kak onpezensercs 1 OT 4ero 3aBUCUT?
3akoH pazbasnenus OcBanb/a.

PacTBOpbI CUITBHBIX AJIEKTPOIUTOB. IX 0COOEHHOCTb.
Honno-o0MenHsIi peakiun. ObpatuMbie 1 HeOOpaTUMBIE.
Hanuuue, kakux MOHOB JI€JIAIOT BOJY KECTKOM?

. Kak onpenensiercst xecTkocTs?
22.

BI/I,Z[I)I KECTKOCTHU U METOJBI €€ YCTPAHCHU.

Tema: «OCHOBBI JIEKTPOXUMHUI

1. Uto n3yuaer 351eKTpoXumus’?

2. OcoOEHHOCTh CTPOCHUE METAJLIOB.

3. IlpoBonnuku snexkrpudectsa I u Il pona.

4. Yto Takoe snexrpon’?

5. I[lonsATue 1BOMHOI 5eKTpruyeckuii cioil? Korna oH BO3HUKAET, U KaKOE€ pACIIPEEIICHUE 3apsii0B
MOXET UMETh?

6. DnekTpoasl cpaBHEeHMs. VX Ha3HaueHue. BonopoaHblil 351eKTpo.

7. Kak onpenensieTcst 1 OT YEro 3aBUCUT 3JIEKTPOIHBIN oTeHuuan? YpasHenue HepHcra.

8. O0BsACHUTE BOCCTAHOBUTEIbHYIO aKTUBHOCTh METAJLIOB 110 BenuuuHe £°. Ps ctangapTHRIX
AJIEKTPOAHBIX [TOTEHIINAJIOB.

9. lN'anbBanmyeckue 3nemeHThl. Kak ycrpoensl? Bujsl.

10
11

. Bennunna, Xapakrepusyolias paboTy rajlbBaHUYECKOro eMeHTa?
. Kakue peakiun nexxaTt B OCHOBE pabOThI ralbBAHUYECKOro 37eMeHTa? UTo NpoucxXoauT Ha KaToae U

Ha aHoze?

12

. Kak IMPABUJIBHO 3aIlIMCaTh CXEMY I'aJIbBAHUYCCKOT'O aJIeMeHTa?

Tema: «Koppo3ust MeTaJLs10B»

NN R WD

Kakoii mpouecc Ha3pIBaeTcs KOppo3uein?

Krnaccugukanys KOppo3nOHHBIX MTPOLIECCOB MO YCIOBUSIM MPOTEKAHUS U XapaKTepy MOpaxKeHUs ?
XuMunyeckasi KOppo3usl.

DNeKTpOXUMHUECKas KOPPO3usl.

Koppo3sust o geficTBreM OTy>KAatOIUX TOKOB.

@DaxTOpHl, BAUSIOLUINE HA CKOPOCTh pa3pyIlIeHUs] METAIIIIOB.

[lepeuncante OCHOBHBIE CITOCOOBI 3ALIUTH METAIJIOB OT KOPPO3HH.

[TokpbiTHsi: MeTaJuIMuecKue (aHOAHBIE, KAaTOAHBbIE) W HEMeTauIMuecKue (OpraHuvyeckue Hu
HeopraHuyeckue), xumuueckue. [Ipumepsl.

N3meHneHune xapakrepa cpeibl, Kak Croco0 3aluThl METAIIJIOB OT KOPPO3HH.

DNEeKTPOXUMHUYECKHE CIIOCOOBI 3aIUThl METAIIOB OT KOoppo3uu. IIpoTekTopHas 3amuTa ee CyluHOCTb
U TJIe IPUMEHSETCS.

Tema: «OCHOBBI AJIEKTPOJIH32)

el NS

SN

Urto Takoe anekTponaun3? CylmHOCTb 3JIeKTpon3a’?

AHoJ 1 Karo npu 3nekTponnse? Kakue nporeccsl Ha HUX TPOUCXOIAT?

DNEKTPOJIN3 PACINIABOB M BOJIHBIX PACTBOPOB AJIEKTPOIUTOB. Kakne oTInuus Mex1y HUMH?

KakoBa mociie1oBaTeIbHOCT BOCCTAHOBHUTENIBHBIX MPOIECCOB HA KATOAE MPHU AJIEKTPOIU3E BOIHBIX
PacTBOPOB AJEKTPOIUTOB?

KakoBbI 3aKOHOMEPHOCTH aHOJHBIX MPOLIECCOB MPH ANEKTPOIU3€E BOJHBIX PACTBOPOB 3IEKTPOJIUTOB?
Kakne wmarepuansl HCHONB3YIOTCS IS OJEKTPOAOB mpu  diekTtpoimse? PacTBopumbiii
HEpPacTBOPUMBIN aHOJ.

. Kak npouncxoaut 35ekTposus3 ¢ pacTBOPUMBIM aHOJOM?



8.
9.
10.
11.

3akonsl Dapases.

Brixon o Toky?

OCHOBHBIE HaINlpaBJICHUS TPUMEHEHUS SJIEKTPOIn3a?

JIst monmy4deHust, Kakux BEUIECTB, UCIOJIb3YETCs JIEKTPOIU3?

Tema: «Xumusa BMC»

1.

2.

OGT:;ICHI/ITG, nmo4yeMy HC BCC BBICOKOMOJICKYJIAPHBIC BCHICCTBA ABJIAKOTCA ITOJUMCPAMU. B uem
0COOEHHOCTD IMOJIMMCPHBIX MOJ'IeKy.]'I?

Hepe‘-II/ICJII/ITC OTJIMYMA TPUPOAHBIX, HCKYCCTBCHHBIX MW CHHTCTUYCCKHUX IIOJUMCPOB. HpI/IBeI[I/ITe
IIPHUMEPHI KaXX10ro Kjiacca.

. KakuM 00pa3oM M3MEHSAIOTCS CBOMCTBA OJHOTO M TOTO K€ MOJMMEpa OT CTENECHU IMOJIMMEpU3aLuu?

Yem ouroMepsl OTIMYAKOTCS OT IOJUMEPOB TOTO XKE COCTaBa?

[IpuBenuTe pUMeEpPHl peakUUi MOJUMEPU3ALUHU, CONOJIMMEPU3ALUU U IOJIUKOHICHCAUU. Y KaXUTE
OTJIIMYHS METOOB IIOJy4EHHS TIOJIUMEPOB APYT OT ApYTa.

UYem macTMacchl OTJIMYAIOTCS OT IosinMepoB? Kakyro poJib HanoJHUTENEH B IuiactMaccax?

3.5. [lepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy

Paznen 1: «O0mmas u HeopraHU4IeCKas XUMUSDY

1.

het

OCHOBHBIE 3aKOHBI XMMHU: 3aKOH COXpPAaHCHUA MACCHI, 3aKOH IMOCTOAHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOILIEHUH. 3aKOH ABOTaipo, CJIEACTBUSA U3 3aKOHAa ABOTrapo.

OKBUBaJIEHT BCIICCTBA. DKBHUBaJEHTHAsI Macca. 3aKOH DKBUBAJIIEHTOB. ODKBHUBAJIEHTHI CIOKHBIX
BEIIECTB. DKBUBAJIECHTHBIN 00bEM.

CrnoxHOCTh cTpoeHus atoma. Mogenu aroma no Pesepdopay, bopy, coBpemeHHbIe mpeacTaBIeHUSI.
JIOCTOMHCTBA U HEJOCTATKH 3TUX MOJeNei.

KBanToBpie unca: TJIaBHOC, Op6I/ITaJII)HOC, MAarHuTHO€, CIIMHOBOC€ KBAHTOBBIC YHCJIA.

CrpoeHre MHOT03JIEKTPOHHBIX aToMOB. [IpuHiun MunuMmanbsHo#i sHepruu. [Ipunuun 3anpera [laynu.
[IpaBuna Kneukosckoro. [TpaBuiio ['yHaa.

. HepI/IOI[I/IquKI/Iﬁ 3dKOH H IICpHOJUYCCKasd CHUCTCMA. CprKTypa HepHOHHHCCKOﬁ CHCTCMBI.

[Tepuoanueckue cBOMCTBA 3JIEMEHTOB. MI3MEHEHNE aTOMHOTO pajnyca, SHEPrus MOHU3ALUU, CPOIACTBO
K 3JICKTPOHY U AJIEKTPOOTPHUIIATETLHOCTb.

Paznen 2: «dusznueckast XUMUSD»

. TepMO,Z[I/IHaMI/IKa. TepMO,Z[I/IHaMI/I‘{eCKaH cucrema. KHaCCI/I(I)I/IKaLII/ISI TCPMOAUHAMHUYCCKUX CHUCTEM.

[TapameTpsl cucTeMbl U XapakTepuctuueckue ¢GyHKUIUU. Bunael nporeccoB (paBHOBECHBIE —
HEpaBHOBECHBIE; MPU MOCTOSHCTBE KaKOro-TO MapameTpa). BHyTpeHHss sHeprus, Temiora, padora.
Onpenenenue, XapakTepUCTUKA U UX B3aUMOCBSI3b.

. HepBHfI 3aKOH TCPpMOJUHAMUKH. DOHTaJIbIUI CUCTEMBI U €¢ N3MEHEeHHS. TeIna0BoM 3(1)(1)CI(T

XUMHYECKON PEaKIuu.

. Tepmoxumuyeckue ypaBHeHusi. 3akoH ['ecca. CreactBus u3 3akoHa [ecca. TepMoxumuueckue
pacyerTsl.
Bropoit u TpeTnii 3aKOHBI TEPMOJAMHAMUKH. DHTpONUs. VI3MEHEHHs SHTPONHH TMPH TPOTEKAHUHU

XUMHYECKON PEaKIUU.

. Oneprust [M66ca 1 HanpaBIEHHOCTh XUMUYECKOH peakuuu. DHeprus I'm60ca oOpa3oBaHus BEILECTB,

xumudeckon peakiuu. Mzorepma Baut-I'odda.

. XUMHYeCKas KHUHETHKA. CKOpOCTB XUMHUYECKOH peaknuu: OonpeacjICHUC, (I)aKTOpLI, BJIMAOIIKE Ha

CKOPOCTb peaklnu. BiusHue TemiepaTypbl Ha CKOPOCTh XMMUYECKON peakuu. DHEPrusl akKTUBAILUH.
XHUMHUYECKOE paBHOBECHUE. Y CJIOBHE XUMUYECKOr0 paBHOBeCHS. KOHCTaHTa XMMHYECKOIO PaBHOBECHSI.
Bimstnue temneparypsl Ha KOHCTaHTY XUMHYECKOTO paBHOBECHS.

@axkTopsl, BIUAIOIIKME HA COCTOSIHUE XUMHUUeCKOro paBHoBecus. [Ipunmnun Jlelllarense.

. PacTBopbl. OO1IMe MOHATHS O AMCIEPCHBIX CHCTEMax M PacTBOpPAX: ONpeJesieHne U KiacCHu(pUKalus

AUCTICPCHBIX CUCTEM, ITOHATHUA O paCTBOpaAX, KJ'IaCCI/I(I)I/IKaI_II/IH PaCcTBOPOB, paCTBOPLI HEIJICKTPOJIUTOB U
OJICKTPOJIUTOB.



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

Komnmuraruasie cBoiicTBa pactBopoB. JAuddysus nu ocMoc. OCHOBHBIE TOHATHS M XapaKTEPUCTHKHU.
Ocmotnueckoe nasieHue. 3akoHbl Payns. IloHmxkeHue TemmepaTypbl 3aMep3aHusi U TOBBIIIEHHE
TeMIIepaTypbl KUMEHUsI PAaCTBOPOB. DOYIMOCKOIUSA U KPUOCKOIIHSL.

PacTBOpBI 37MEKTPOIUTOB. DJISKTPOTUTHUECKAs] AMCCOLMaIus, ee MexaHu3M. CuibHbIE U ciadble
NEKTPONIUTEIL. CTENEHb NIEKTPOJUTHIECKON Arcconuan. GakTopbl, BIUAIOIUE HA IUCCOLMALNIO.
PactBopsl cnmabbix osnektponurtoB. KoHcranta aucconmanuu. 3akoH paszOaBieHus OcTBanbia.
Juccounanusi OCHOBaHUM, KUCIIOT, COJIeH U aM(pOTEpHBIX TUAPOKCHJIOB.

Hucconmanus Boabpl. MoHHOe mnpousBeneHue Bojabl. Bonxopoassiii mokaszarens. Cpeapl BOAHBIX
PacTBOPOB 2JIEKTPOIUTOB. HAMKATOPBI.

I'upponus coneil. Tunsl conel MO MX OTHOWIEHUIO K rujponusy. CreneHb ruaposnsa. DaxTopsl,
BIIUSIOIUE HA TUAPOIIU3.

OxucnurensHo-BoccTaHoBUTENbHBIE peakuuu (OBP). Oxucnurens m BoccraHoBuTeNb. lIporecchbl
OKHUCJIEHUS U BoccTaHOBIIeHUA. OCHOBHbIE NMOHATHSA. CTENEHb OKUCICHHA U BaJEHTHOCTb. [IpaBuia
ONpE/CNICHUs] CTENEHU OKMCIEHUS D3JIEMEHTa B MOJIEKYJEe, B 4YacTule. THIbl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKkUMi. BakHelIMe OKHUCIUTENN U BOCCTAHOBUTENH. MeETOIbI COCTaBJICHHUS
OBP. ®axropsl, Baustouye Ha nporekanue OBP.

Mertasiel. OO1ue cBOMCTBA METAUIOB. PsiJl akTHBHOCTH METAJUIOB U CIEACTBUSA U3 Hero. Merasisl B
IpupoAe M oOIMe METOJbl HUX MOJydyeHHs. XHMMHUYECKHUE CBOWMCTBA METAJNIOB: B3aUMOJEHCTBHE
METAJIJIOB C KMCJIOTAMH, LIEJI0YaMH, BOJIOM.

Onextpoxumus. [lonstue 00 osnekTpogHoM mnoreHuuane. dakTopbl, BIMAIOIIME HA 3HAYEHUE
noreHuuana uiekrpona. CraHmapTHb 23iekTpoA. CTaHAAapTHBIA 3IEKTPOAHBIA MOTeHUual. Psan
CTaHJIapPTHBIX 3JEKTPOAHBIX OTECHIIMAJIOB U CIEACTBUS U3 HEr0. THUIIBI AJIEKTPOJIOB.

Omnpenenenne D/1C ranpBaHnyecKoro 3aemMeHTa. Y papaenue HepHera.

XuMudeckue UCTOUHHUKH Toka. ["anbpBannueckue aneMenTsl (I'D Jlanuansa-Akobu, KOHIIEHTpallMOHHBIE
'3, I'D ¢ ogHuM 31eKTpoIUTOM, cyxoii [19).

AKKYyMyISTOpBI. PAa3HOBUAHOCTE aKKYMYJIITOPOB. Y CTPOWCTBO M MPUHIMI PabOThI aKKyMYJISITOpA.
TonnuBHBINA eMEHT. Y CTPOMCTBO M MPUHITUI PAOOTHI.

Kopposust meraimnoB. Kiaccupukanuss KOPpPO3MOHHBIX pa3pylIeHHH. MeXaHW3Mbl TMPOTEKaHUS
Koppo3uu. XHMHYECKas KOppo3Ms. OJEKTpoxumuueckas Koppos3usa. Kopposus mnopaelictBueM
OJTy’KTAIOIITUX TOKOB.

MeToab! 3alUThl METAIJIOB OT KOPPO3UU: 3AILUUTHBIC MOKPHITUS (METAIIIMYECKUE, HEMETANINYECKHUE,
XUMHUYECKHE), STIEKTPOXUMHUECKHE METO/IbI 3aIlUThI (IPOTEKTOPHAs, aHOJHAs!, KATOHAs).

Pa3gea 3: «Xumusa BMC»

W

9

. BMC. OcHOBHBIE MOHATHS M OIpPENEIEHUS: IMOJUMEP, OJUTOMEp, MAKpPOMOJEKYJa, MOHOMEPHOE

3BEHO, CTEIIEHb NTOMMepu3auuu. MoJIeKyJIIpHbIe MacChl U MOJIEKYJISIPHO-MACCOBBIEPACIIPEICTICHHUS.
Knaccudpukanmss mnomumepoB. IlpuponHple W CHUHTETHYECKHME mojduMephl. OpraHuyeckue U
HEOPraHUYECKHUE MTOJTUMEPHI.

. CriocoOslI nosy4eHrne NoJuMePOB PA3IMYHON CTPYKTYPBHI.
. IIpuMeHeHHnEe NOIMMEPHBIX MaTEPHAJIOB B XKEJIE3HOIOPOKHON OTPACIIH.

3.6 Hepeqeﬂb THUIIOBBIX IMPOCTBIX MPAKTUHYICCKHUX 3aJaHuH K 3a49€Ty

. OHpeI[CJ'II/ITe, KaKHne BCIIECTBA OTHOCUTCA K ITPOCTBIM: KaJ'ILI.[HfI, aMMHUaK, BOJa, Fpa(l)I/IT, Jea, ICCOK,

cepoBoI0pod, Opom?
PaccuuTaiiTe KOMTMYECTBO BelIeCTBA: a) a30Ta Maccoil 14 r; 6) kucinopoaa maccoil 48 r; B) xxenesa
Mmaccoit 112 r; ) pocdopa maccoit 31 1.

. Cxonbko moneit conepxkutcs B 100 T cieayromux BeImecTB NP HOPMaIbHbIX YCIOBHUSX; a)

KHucioposa; 6) Opoma; B) XJiopa; ') METaHa; 1) aMMHaKa’?
Omnpenenurte MIOTHOCTH MO BOJAOPOY H MO BO3yXy MapoB cienyromux BemecTs: a) O2; 6) Na; B) Clo;
r) CO (MonekymsipHas Macca BOJOpOAa MPUHSITH paBHOU 2, a Bo3ayxa — 29).

. Paccuurtarb MonsipHble Macchl SKBUBaNEHTOB ciieaytomux coequnenuii: CrOs, LiOH, H2SO4, CaCOs.
. YKaXuTe K KakoMy KIacCy NPHHAICKAT CICIYIOIIHNEe HEOPraHWYeCKHWEe BEIIEeCTBA, IAWTe UM

Ha3Banue: NaH2PO4, HCIO2, Ni2O3, BeO, HBr, Mn(OH)2, (NH4)2SO4.
Kakoe xommuecTBa BemiecTBa SKBUBAJIEHTA CONEPXKHUTCA B oOpasmax: a) marHus maccod 60 T; 0)
HaTpus Maccoit 230 r; B) amomunaus Maccoit 108 r.



11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

Onpenenure MOJAPHYIO MacCy SKBHUBAJIEHTA IIMHKA, €CIW MPU PACTBOPEHUHM LMHKAa Maccoi 10 r B
KHCIIOTE BBICTUTCS BOJIOpOa 06beMoMm 3,43 1.

. Kakoit u3 nepednciieHHbIX OKCUA0B BMeeT amdoTepHbIi Xapaktep: NaxO, BaO, BeO, MnO,?

VYrinepoa uMeeT HU30TOMBI C MaccOBbIMU uyuciamu 12 u 13, Vkaxute sl KaXJOro u30Toma
MOPSAIKOBBIN HOMEpP, YUCIIO TPOTOHOB U HEUTPOHOB, 3apsij Aapa.
[Monw3ysice Tlepuoauueckoii cucremoit [I.M1. Menneneea, ykaxure (OpMyIIbl BBICIIUX KHACIOPOIHBIX
COEIMHEHUI 3JIEMEHTOB: MapraHiia, BaHaIus: TepMaHusl.
OneMeHT MOOOYHOM Tpymibl uMeeT Beicimid okcua XO3. OOpa3yer Ju 3TOT 3JIEMEHT ra3000pa3Hoe
COeTMHEHHE ¢ BoJIoposoM? JlaliTe 000CHOBaHHBIN OTBET.
CKOJbKO TpaMMOB THJIPOKCHJIA Kallusl COAEPKUTCA B pacTBope 00beMoM 200 mul ¢ MaccoBoW Joiei
KOH 10%,mmoTHOCTS KOTOpOTro paBHa 1,9?
B kaxoii nBer Oyner okpaiieH jakmyc B BoaHbIX pactBopax CuSQOs, K>COs, NaNOs, KoS, ZnCly,
NaCN?
Omnpenenute MaccoBYIO JIOTIO KPUCTAIUTM3ALMOHHOM BobI B MeAHOM Kyropoce CuSO4-5H20.
Hanummre kunetnyeckoe ypaBHEHUE pEeaKIUU
2S02 ) + O2(r) =2SO3(n).

Omnpenenure, Kak U3MEHUTCS CKOPOCTh ATON peaKIMU MPH YBEINUYECHUU:
a) konuentpamuu SO B 3 pasa;
0) konuentpauuu Oz B 2 pasa;
r) o0LIEero 1aBaeHus B CUCTEME B 3 pasa.
Omnpenenure, CKOJIBKO AJIEKTPOHOB CIIOCOOEH MPUHSATH aTOM BOJIOPO/a, KPEMHHUS, Xjiopa?
Ornpenenure CTENEHb OKUCICHHUS aTOMOB 3JieMeHTOB B coenuHeHusx: KoB4O7, CaMnOs4, NaClOs,
Sn(S04)2, NaxCr207.
Hanummure MoneKyisipHbIE ypaBHEGHUS  PEAKIUi, MPOUCXOJMIIMX TPU  DIEKTPOJIU3e Ha
HEPACTBOPHUMBIX 3JIEKTPOJaX BOIAHBIX pacTBOPOB cienyrommx comneit: a) MgClz;0) NazPOs;B) NiSOy;
r) Pb(NO3),.
[Ipu cropanuu 6,5 r nuHka BbIAEnuiIoch 34,8 kK TEroTsl (YCIOBUS CTaHIAPTHBIE). COCTABHTE
TEPMOXMMHYECKOE YpaBHEHUE 3TOM peakiuu.
Urto oOpa3yercst Ha KaToJIe TIPH AIEKTPOJIM3E PACTBOPOB COJICH HATPHS, €CITH aHO MEIHBIN?
W3meHuTcs mu KOJIMYECTBO COJU IMPH AJIEKTPOJIU3€ BOJHBIX PACTBOPOB MPU PACTBOPUMOM aHOJE U3
Hukenst: CaCla, NiSO4, Fe(NO3)2?
Kakue u3 nepeuncinennsix MeramioB (Mg, Al, Sn, Pb) MoryT ObITh HCIIONIB30BAaHBI MPU COCTABICHUU
raJlbBAHUYECKOT0 3JIEMEHTA B KaueCTBE KaTo0/1a, €CJIM POJIb AaHOAA B HEM BBINOIHSET Zn.

3.7 llepeyeHb THIOBBIX NPAKTHYECCKUX 3aJaHUIH K 324eTy

. OnpenenuTte OTHOCUTENBHYIO MOJIEKYJISIDHYIO MacCy rasa, €Clid M3BECTHO, YTO 3TOT raz ooreMoM 1 1

nMmeet maccy 1,24 1, a 1 1 Bozyxa -1,29 1.
Hanummre ypaBHeHMs peakiuii, Xapakrepusupyromue xumuueckue csoiicta BeO u HC1Os.

. Harmummre YpPaBHCHUA peaKI.[HfI, C TINOMOMBIO KOTOPBIX MOKHO OCYIICCTBHUTL CJICAYIOLIUC

npeBpaieHus: Al—->Al,O3—>Al(NO3);—>Al(OH);—>ALOs.
OnuH okcup Maprasua couepxkur 22,56 % kucnopona, a apyroi — 50,50 %. Beruncimre 5KBUBanIeHTBI
Maprasiia B 3TUX OKCHJIaX U COCTaBbTE UX (OPMYJIBL.

. Menap uMeeT M30ToN ¢ MaCCOBBIM YHCIIOM 63 u 65. Ykaxure I KaXKI0ro u30ToI11a HOpSL[[KOBHﬁ HOMCED,

YHCIIO IPOTOHOB U HEUTPOHOB, 3apsiy sapa. Onpenennte MacCOBYIO JIOJII0 U30TOIA C MACCOBBIM YHCIIOM
65, NpUHSB OTHOCUTENBHYIO aTOMHYIO Maccy Menu paBHOH 63,54. KakoBa maccoBast 10Jis1 M30TOINAa MEU
65 B rugpokcuse meau (11)?

. CocraBbTe 2JIEKTPOHHYIO (OpMYIIy aTOMa dJIEMEHTa, PACIOIOKEHHOTO: a) B IIECTOW rpymme 3-ro

nepuoza; 6) B YeTBEPTOM TPYIIIE B MATOM psiay 4-To Mepuoja; B) B CEIbMOM TPYIIE B CEIbMOM PAIY S-
o Nepuoja.

. 'maBHy10 moarpymnmy BOCEMOM TpyMIbI 00pa3yloT Tak Ha3blBaeMble «OJIaropojHbIe Ta3b», HEKOTOPHIE

U3 HHUX — TelUd, HEOH, aproH — SBJSIOTCS MHEPTHBIMU Ta3aMM, OCTalbHbIE OOPAa3yIOT XUMHYECKUE
coenuHenus. Ha ocHoBaHMHU 3yieKTpOHHO-Tpaduueckux (GopMys renus, HEOHa M aproHa OOOCHYHTe
BO3MOKHOCTh CYIIECTBOBaHMS COETUHEHUN OJHOTO M3 HUX U HEBO3MOXKHOCTh MUMETh COCIMHEHMS IS

JBYX JAPYTHX.

. HazoBure >51eMeHT 10 CIeayoNMM JaHHBIM: @) JIEMEHT YETBEPTOTO MEePHO/Ia, BRICIIHKA oKkcua X207, ¢

BOJIOPOAOM 00pasyeT razoobpasHoe coequnenre HX; 6) anemenT nsiroro neproaa, soiciuii okeng X002,



C BOJIOPOJIOM Ta3000pa3HOe COeTMHEHNE HE 00pa3yeT; B) AJIEMEHT YE€TBEPTOro MEepUO/I, BHICIINI OKCH/T
X0, ¢ Boopo oM 1aet coaeodpaznoe coenuHenne XHo.

9. Omnpenenuth 3HaueHne KOHCTaHThI paBHOBecHs cucteMbl 4HCI + Oz = 2H20 + 2Cl,, ecnu u3BecTHO,
4TO B MOMEHT paBHoBecus mpopearuposano 50 % HCI. Hauanbnsle xonuenrpanuu HCl — 0,05
MoJib/1, a O2 — 0,1 MOJB/1I.

10. Cwmenramu 100 mut 58 %-Horo pacTtBopa a30THOM KucioTsl (p = 1,34 v/mur) u 100 M1 a30THON KUCIIOTHI
¢ xonnentpamuei 0,03 1 (o= 1,05 r/mi). OnpeaenuTs NPOIEHTHBIN COCTaB MOJIYYEHHOTO PacTBOPA.

11. PactBOp cepHoii kucnotel 00bemMoM 8 11 ¢ MaccoBoit noneit HoSO4 40% (. 1,3) ynmapen mo 5200 r.
OTIpEeICTUTE MACCOBYIO JIOJIIO CEPHOM KHUCIOTHI B MOIYYeHHOM pacTBope. CKOJIBKO IpaMMOB pacTBopa
enkoro Harpa ¢ MaccoBoii noneid NaOH 20% moTtpeOyercst 1uisi TOTHOM HeUTpallu3aluy MOTyYSeHHOTO
pacTBOpa CEPHOM KUCIOTHI?

12. Omnpexnenure MOISIPHYIO KOHIEHTPAIUIO PACTBOPA. MOTYyYEeHHOro cMenienrueM 0,5 M pacTBopa HUTpaTa
Hatpust oo6bemoM 200 M1 ¢ 0,2 M pactBopom 400 m?

13. CocraBbTe HOHHBIE M MOJICKYJISIPHBIC YPAaBHEHHS pEaKIUi, MNPOTEKAIOIMUX NPU CMEIIUBAHUHU
pactBopoB Al2(SO04)3 1 NaxCOs; Fe(NOs)3 u KoS; CrClz u KoCO3, yuntsiBasi, 4T0 THIAPOJINU3 UAET 10
KOHIIA.

14. Bpruucnure craHgapTHyr sHTaidbnuto obpazoBanus (enoma CsHsOHm), ecnum u3BECTHO, 4TO TpHU
cropanuu 9,4 t henona 10 CO2) 1 H2O (x) Bemenmiocsk 305,6 kJ>k TEIIOTHI (YCIOBUS CTAaHAAPTHBIE).

15. Beruucnaure cranmaptHoe m3MeHeHue sHeprum [mb6ca mpu T = 298 K mius peaknuu OKUCICHUS
aMMHaKa:

4NH;3 ) + 502 = 6H201)+ 4 NO(py.
Omnpenenure BO3MOKHOCTh CAMOIIPOM3BOJIBHOTO TPOTEKAHUS IIpoLIecca IPU JAHHOHM TeMIieparype,
€CJIM BCE BEIIECTBA HAXOSATCS B CTAHJAPTHBIX YCIOBHUSX.

16. Tlpu Benenunu karanuzaropa sHeprus aktuBaun ymeHbpImiack88000 mo 63000 [lx/mMonb. Bo ckonbko
pa3 yBEIMYUTCS CKOPOCTh peaKlMM, IPOTEeKaroIas npu temmeparype 298 K?

17. Moryt 11 IpOUCXOAUTh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE pEAaKIMK MEXy BemecTBamu: a) NHs u
HCIOs3; 6) NaMnOs u HNO3; B) H2Si04 1 Si? [Touemy?

18. B cnemyromux ypaBHEHHUSX pEaKIMi OINpeNeInTe OKHCIUTENb M BOCCTAHOBUTENb, HX CTENEHb
OKHCJICHHS, PacCTaBbTe KO3 PULIMEHTHI:

MnO; + KCI1O3; + KOH — KoMnO4 + KCI + HaJ

CuClz + SO2 + H20 —-CuCl + HCI + H2SO4

HgS + HNOs + HCl— HgClz + S + NO + H20

SnCl; + KoCraO7 + HaSO4—Sn(S04)2 + SnCly + Cra(SO4)3 + KoSO4 + HaS

19. Ilpu snexTponn3e KakKux BOJHBIX PACTBOPOB MIPOUCXOIUT Pa3IoKEHUE BOJIbI: XJIOpUIa KaJINs; HUTpaTa
HATpPUsI; CEPHOU KHUCIIOTHI;, XJIOPHIa MEH; Cyb(ara IUHKA; THAPOKCH/IA KaTus?

20. Ilouemy mpH 37€KTPOJIM3E BOJHBIX PACTBOPOB HUTpATAa KaJblLUsl U TMIPOKCUAA KaJIHs HA AJIEKTPOJAX
o0Opa3yroTcsi OJJHH U Te ke BerlecTBa? Hanmuimre cxembl IPOTEKAIOLIUX H AJIEKTPOAAX MPOIECCOB.

21. CoctaBHUTh CXeMy T'aJbBaHUYECKOTO dJIEMEHTA, HAMMUCATh YPaBHEHHUS, JIe)KAIl[Me B OCHOBE €ro paboThI,
BeruncuTh DJIC, eciau rajabBaHUYECKHI SJEMEHT COCTOWT W3 IMHKOBBIX IUIACTHH, OMYIIEHHBIX B
pacTBopsl Opomuaa IUHKA pa3Hoi koHueHTpamuu. OmHa B pacTtBop MoHOB ItmHKa= (0,01 momnb/m,

Jpyrasi B pacTBOp C Can+ =0,0001 monb/1.

3.8 TunoBbie TECTOBBIE 3aJAHUA

TectupoBaHue NPOBOAWUTCSA 10 OKOHYAHWI0O M B TEUYEHHUE IOJa IO 3aBEPIICHUIO H3YYEHHUS
JUCHUIUIMHBL U pa3zenia (KOHTPOJIb/TIPOBEPKAa OCTATOUHBIX 3HAHWM, YMEHHM, HAaBBIKOB M (MJIM) OIbITa
nesTenbHOCTH). KoMmbloTepHOEe TECTUPOBAaHHE 00YYAOLIMXCS IO TEMaM HCIOJIb3YeTCs IPU MPOBEACHUHU
TEKYIIEro KOHTPOJISl 3HaHUN 00yUaronInxcs.

Tectrl hopmMupyroTcs U3 (hoH1a TECTOBBIX 33JaHUM MO AUCIUILTHHE.

Tecr (memarornyeckwii TECT) — 3TO CUCTEMa 3aJaHUN — TECTOBBIX 3aJaHUN BO3pacTaromiei
TPYAHOCTH, crieruduueckoid Gpopmbl, mo3Bosomas 3 PPEeKTUBHO U3MEPUTh YPOBEHb 3HAHHM, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIHHOCTH 00yUYaOLINXCA.

TectoBoe 3aganue (T3) — Bappupyromascs 1o 3JeMEHTaM COAEP KaHUsl U 10 TPYAHOCTH €IUHUIIA
KOHTPOJIBHOIO ~ MaTepuaia, MHMHHMMAaJbHAs COCTABIAIOIIAs €IMHULA CJIOXKHOTO (COCTaBHOTO)
[EJarornyeckoro TecTa, MO0 KOTOPOM HCHBITYEMBI B XOJE BBIIOJIHEHHS TECTa COBEPLIAET OTAEIBHOE
NEUCTBUE.

®ouna TecToBbIX 3axaHnil (PT3) no qAUCHUIINHE — 3TO COBOKYITHOCTh CUCTEMATU3HPOBAHHBIX



JTMArHOCTUYECKUX 3aJaHui — TeCTOBBIX 3aanuid (T3), pa3paboTaHHBIX 110 BCEM TEMAaTHYECKUM pasieam
(IMIAKTUYECKUM €IWHUIAM) JUCHUIUIMHBL (TIPOIICAIINX ampoOamuio, KCIEepTU3Y, PETHCTpaAIUio0 U
MMEIOLIUX H3BECTHBIE XapaKTEPUCTHKHU) creunuduyeckoil Gpopmbl, MO3BOJISIONIEH aBTOMaTHU3UPOBATH

IIPOLENYPY KOHTPOJIS.

Tunol TECTOBLIX 3aaHUM:
3T3 — TecroBoe 3aaanue 3aKpbiToi Popmbl (T3 ¢ BBIOOPOM OJTHOTO HITM HECKOJIBKUX MPABUIBHBIX

OTBETOB);

OT3 — TecroBoe 3amaHue OTKPBHITOW (GOPMBI (C KOHCTPyHUpyeMbIM oTBeToM: T3 ¢ KpaTKum
pernamenTipyemMbiM otBeToM (T3 momonnenus); T3 cB0OOJHOTO M3II0KEHHUS (C pa3BEPHYTHIM OTBETOM B

MIPOU3BOIILHOM (hopme)).

CTpyKTypa TecTOBBIX MATEPHAJIOB 110 IMCHUINIMHE «XHMHUA»

Tema
. KommaecTBo
B COOTBETCTBHUH C ConeprxaTebHBIN XapakTepHucTika
Kommerenmms PITJI/PIIII 3JIEMECHT COZEPIKATEITBHOTO TeCTOBLEX
(c cCOOTBETCTBYIOLTIM 3JIEMEHTA Sa/larmd,
sl T3
HOMEPOM)
OIIK — 3 crmocoOHOCTE 3HaTh OCHOBHEIC 3aKOHBI Snanme 4-0T3
MIPUMEHSTh CUCTEMY CTEXUOMETPUHU 4 —-3T3
(byHIaMEeHTaIbHbBIX 3HAHUH YMeThb 1aBaTh Ha3BaHUSA 10-0T3
(MaTemMaTH4eCcKHX, HEOpraHU4YEeCKHM Ymenune 10 -3T3
€CTECTBEHHOHAYYHBIX, COEIUHEHUSIM
HMHXEHEPHBIX U 9KOHOMHUYECKHUX )
Asl WACHTHUKALH, 1.1 OcHOBHBIE TOHATHS
(hOpMYIHPOBAaHUS U PEIICHUS L 3AKOHDL X HMU
TEXHUYECKUX U OmnpenemnsaTs BaXHEHIIIE
TEXHOJIOTHYECKUX MpoOIeM B KJIACChl U HOMEHKJIaTypa N 10-0T3
00J1aCTH TEXHOJIOTHH, HEOpPraHUYECKHUX Aciictaue 10 -3T3
OpTaHU3aINH, TUIAHIPOBAHUS 1 COEIMHEHU I
YIpaBiIeHUS TEXHUIECKON U
KOMMEPUYECKON IKCIUTyaTaluen
TPAHCIOPTHBIX CUCTEM
OIIK — 3 crioco0HOCTh 3HaTh CTPOCHHUE aTOMA U 3 OT3
MIPUMEHSITh CUCTEMY NEPUOANUECKHE 3HaHue 8 _3T3
(byHIaMEHTaIbHBIX 3HAHUN CBOMCTBA 3JIEMEHTOB
(MaTeMaTHYIECKHUX, YMeTh onpeaensTh BUAbI VMeHHE 6-0T3
€CTECTBEHHOHAYYHBIX, XUMHYECKOU CBSI3U 6—3T3
WH)XEHEPHBIX 1 YKOHOMHYCCKHX ) 1.2 CrpoeHH e aroMa i
U UACHTU(HUKAIINY, < TP
MIEPUOTUICCKUE
(bopmympoBaHms 1 pemeHHs CBOIICTBA 3JIEMEHTOB.
TEXHHRCCKIX 1 CtpoeHue BemiecTBa OnpenensaTsb
TEXHOJIOTHYECKUX MpoOieM B N 6—-0T3
00J1aCTH TEXHOJIOTHH, rHGpHM3ALHIIO AciicTue 6 —-3T3
OpraHu3aluy, IJIAaHUPOBAHUS U TOIAPHOCTE MOJICKY BT
YIpaBIeHUS] TEXHUIECKOU U
KOMMeEPYECKO! IKCIUTyaTaIuen
TPAHCIIOPTHBIX CUCTEM
OIIK — 3 crmoco6HOCTh 3HaTh CBOMCTBA 4-0T3
MPUMEHSTH CUCTEMY pa3baBIeHHBIX 3HaHue 4-3T3
(hyHIaMEeHTaIBLHBIX 3HAHUH pacTBOpoB
(MaTeMaTHYECKHUX, YMeTh pa3nuyarb 4-0T3
€CTECTBEHHOHAYYHBIX, CWIbHBIE U cl1a0ble VMmenue 4 -3T3
WH)XCHEPHBIX H YKOHOMHYECKIX ) AJIEKTPOJIHTEHI
JUTSE UASHTUPUKAIIH, 1.3 Peaxumn 5 10-0T3
OPMYJIMPOBAHUSA U PEUICHUS 10-3T
bop yTe)];()HI/I‘{eCKI/IXpI/I pacTBopax 073
TEXHOJIOTUYECKHUX TPOOIJIeM B P
00JaCTH TEXHOJIOTHH, CUIATD YPABHCHIA JeticTBue
OpTraHU3aIuy, ITIAHUPOBAHUS U THApo3a comen
yIpaBJICHUS TEXHUICCKOH U
KOMMEpYECKOH dKCIuTyaTanuei
TPAHCHOPTHBIX CHCTEM
OIIK - 3 criocoOHOCTE 3HaTh OCHOBHEIC 3aKOHBI Snanme 4-0T3
IIPUMEHATH CUCTEMY 2.1 DnHepreruka TEPMOJIUHAMUKU 4 -3T3
(hyHIaMEHTAIBHBIX 3HAHUH XUMHUYECKHUX IPOLECCOB | YMETh JeaTh VMeHHe 6-0T3
(MaTeMaTH4ecKux, TEPMOAMHAMUYECKHE 6—-3T3




€CTCCTBCHHOHAYYHBIX,

pacyeThL

WH)KEHEPHBIX U 9KOHOMUYECKHX ) 8§-0T3
JUT UIeHTH(DUKAIUY, 8 —-3T3
(hopMyJIMpOBaHUS U PELICHUS
TEXHUYECKUX U
PaccuntsiBaTh S3HTPONUIO
TEXHOJIOTHYECKHX ITPOOIIEM B . .
1 TETJIOBOH 3P PeKT [eiictBue
00/1aCTH TEXHOJIOTHH, V
XMMHYECKOH peakyun
OpTaHM3alH, IUTAHUPOBAHUS U
YIpaBICHUS] TEXHUUECKOH 1
KOMMEpPUYECKOH IKCIUTyaTaluen
TPaHCIIOPTHBIX CUCTEM
OIIK — 3 cnocoOGHOCTH 3HaTh (aKToOpHI, 4-0T3
NPUMEHSTH CUCTEMY BJIMSIIOIIME HA CKOPOCTh | 3HaHHE 4-3T3
(yHAaMEeHTaIbHBIX 3HAHUN peakuuu
MaTeMaTHYECKUX YMeTs onpenenars 4-0T3
( ’ e Ymenue
€CTCCTBCHHOHAYYHBIX, PaBHOBECHBIE PEAKLIUU 4 -3T3
HUH)KEHEPHBIX U ’KOHOMHYECKHX ) 6—-0T3
JUTS NIeHTH(DUKAITIH, 29 XuMieckas 6-3T3
(bopmy mpoBaims u pemenus KMHETHKA U PaBHOBECHE
TEXHHYECKUX U
PaccuutsiBaTh 3HEPrUIO
TEXHOJIOTHYECKHX ITPOOIIEM B . .
aKTHBAIMM XUMHU4eckor | JlelicTBue
o0Jy1acTH TeXHOJIOTHH,
peakuun
OpTaHM3alNH, IUTAHUPOBAHUS U
yIpaBJIeHUs] TEXHUYECKOU U
KOMMepYecKOl 3KCIuTyaTaluei
TPaHCIIOPTHBIX CUCTEM
OIIK — 3 cnocoGHOCTB 3HaTh OCHOBEI 2-0T3
MPUMEHSTh CHCTEMY 3IEKTPOXUMUYECKUX 3HaHue 2-3T3
(yHAaMEeHTaTbHBIX 3HAHUN HPOIIECCOB
(MaTeMaTHYECKUX, YMeTh pacCcUUTHIBATh 4-0T3
YMmeHue
€CTECTBEHHOHAYYHBIX, OC peakuuu 4 -3T3
WH)KCHEPHBIX H YKOHOMHYECKIIX ) 2 3 OCHOBEI 6-0T3
V13 UCHTHOUKAIIAL, 3J"IeKTp0XI/IMI/I‘IeCI(I/IX 6-3T3
(hopMyIMpOBaHUSA U PELICHUS HpoILeccoB. DHepreTiKa
TEXHHYECKUX U
Oymymiero. Pemats ypaBHeHHS
TEXHOJIOTHYECKUX MpoOieM B .
THApOJN3a paciiiaBoB 1 | [ledicTBue
00JIaCTH TEXHOJIOTHH,
pacTBOpoB
OpraHM3aliy, IUIAHUPOBAHHUS U
yIpaBJICHUs TEXHUYECKON U
KOMMEpYECKOH 3KCIUTyaTauei
TPaHCIIOPTHBIX CUCTEM
OIIK - 3 ciocobHOCTD 3HaTh BUJIBI U CIIOCOOBI Snane 2-0T3
MPUMEHSTH CUCTEMY 3aILUTHl OT KOPPO3UHU 2 -3T3
(hyHIaMEeHTAIBHBIX 3HAHUH YMmerb 2-0T3
(MaTeMaTHYECKHX, KJIacCU(PHUIIPOBATH VMenne 2-3T3
€CTECTBEHHOHAYYHBIX, KOPPO3HOHHBIE
WHKCHEPHBIX U SKOHOMUYECKHX ) TIPOIIECCHI
JIs1 LACHTH(UKAINT -
® ! ukarm, 2.4 Koppo3usi METaJIIOB 4-0T3
(hopmynrpoBaHUS U PEIICHUS 4-3T3
TeXHIECKUX 1 U 3aIUTa OT KOPPO3HUHU
TEXHOJIOTUYECKHUX MPOOJIeM B CocraBieHue u penieHmne
00J1aCTH TEXHOJIOTHH, YPaBHEHUI KOPPO3UU HelictBue
OpraHM3aliy, IUIAHUPOBAHUS U METaJIOB
YIpaBJIeHUS] TEXHUUECKOH 1
KOMMEpYECKOH KCIuTyaTanuei
TPaHCIIOPTHBIX CUCTEM
OIIK — 3 ciocobHOCTB 3HaTh NOBEPXHOCTHBIE 2-0T3
IIPUMEHATH CUCTEMY SIBJICHUS U UX POIIb B 3HaHue 2-3T3
(yHIaMEeHTaIbHBIX 3HAHUN JIMCIEPCHBIX CHUCTEMaXx
(MaTeMaTHUYECKUX, YmMmeTh 4-0T3
€CTECTBEHHOHAYYHBIX, KJIacCU(PHUIIPOBATD Ymenue 4-3T3
WH)KEHEPHBIX U 9KoHOMHU4eckux) | 3.1 JucrnepcHbie JIUCTIEPCHBIE CHCTEMBI
JUTSE UASHTU(PUKAIIH, CHUCTEMBI 2-0T3
OPMYJIPOBAHUS U PELICHUS 2-3T3
(bopmymp P IIpoBoguts
TEXHHUYECKHUX U . .
Ka4eCTBEHHBII aHaJIH3 JeiictBue

TCXHOJIOTHYCCKUX HpO6J’I€M B
obnactu TCXHOJIOI'HH,
OpraHu3alivu, IJIaHUPOBaAHUS U

ITAB




yIOpaBJeHUS] TEXHUUECKON U
KOMMEPUYECKO! IKCIUTyaTalue
TPAHCIOPTHBIX CUCTEM

OIIK - 3 criocoOHOCTE
MPUMEHSTb CUCTEMY
(hyHIaMECHTAIBLHBIX 3HAHUI
(MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX,
WH)KEHEPHBIX  YKOHOMHYECKHX )
JUTS NIeHTH(DUKAITIH,
(hopMyITHPOBAHUS U PELICHUS
TEXHUYECKUAX U
TEXHOJIOTUYCCKUX MPOOIeM B
00J1aCTH TEXHOJIOT'HH,
OpraHu3aluy, IJIaHUPOBAHUS U
yIpaBieHUs] TEXHUUECKON U
KOMMEPUYECKOM 3KCIUTyaTauuen
TPAHCIIOPTHBIX CUCTEM

4.1 XuMus IonuMepoB

3HATh CIIOCOOLI
MOJTYUEHHS TIOJIMMEPOB

3Hanue

4-0T3
4 -3T3

YMmertb
KIacCU(DUITUPOBATH
TTOJIAMEPHI

YMeHue

4-0T3
4-3T3

Pewats ypaBHEHUS
peaxIuii, XapaKTepHbIX
JUIS IOJTMMEPOB

JelictBue

6—-0T3
6—3T3

Hroro

120 - OT3
120 —3T3

[Tonmuerii komruiekT DPT3 XpaHUTCS B ANEKTPOHHOW WHGOPMAIMOHHO-00pa30BaTEeILHON Ccpefe
HpI'VIIC u oOyyaromuiicss IMEeT BO3MOXHOCTh O3HAKOMHTbBCS C JAEMOHCTPallMOHHBIM BaprantoM OT3.

Hwmxe npuBeneH oOpaszel] THUIOBOrO BapHaHTa HTOIOBOIO TECTa, HPEAYCMOTPEHHOro pabodei
IIPOrpaMMOM TUCIUIUIMHEI.

OGpa3zelr TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MIPEeIyCMOTPEHHOT0 pabouel mporpaMMoi TUCIUTLIUHBL
(cchopmuposamsv 0bpaszey 0ono2o sapuanma e menee wem uz 18 sonpocoeg 9 - OT3/ 9- 373)
1. YeMy paBHO MaccoBO€ UMCIIO aToMa?
a) 4uCIly IPOTOHOB B aTOME 0) yKciry HEUTPOHOB B aTOME
B) YHCITY HYKJIOHOB B aTOMe T') 9YUCITy 9JIEKTPOHOB B aTOME

2. YeMy paBHO uucCIO opOuTaneii Ha f-nmogypoBHe?

a)l
B) 5

0)3
r)7

3. YeM OTIMYAIOTCS aTOMBI H30TOIOB OJJHOTO 3JIeMEHTa?
0) 4rcIOM HEUTPOHOB
T') 3apsIoM Apa

a) YMCIJIOM MPOTOHOB
B) UMCIIOM 3JIEKTPOHOB

4. Kakolt 3 oKcu0B sBiseTcst aM(pOTepHbIM?

a) ZnO 0) Si02

B) SiO r) Na;O

5. KakoBa BaJIeHTHOCTb KMCJIOTOOOPA3YIOLIETO AJIeMEHTa B MoJIeKyJie XJopHoi kucinotsl HC104?
a) Il 0) III

B) IV r) VII

6. Kakuie U3 caeayronmx BEImecTB PaCTBOPSIOTCS B Bojie?
a) AgBr 6) Cu(OH)2
B) Zn(NO3)2 r) HgS

7. CKOJIbKO TPaMMOB PaCTBOPEHHOTO BEIIEeCTBa coaepKUTcs B SOT pacTBOpa ¢ MaccoBoi aoieit @% (B-
Ba) = 10%?
a) 10r

B) St

0) 20r
r) 40r



8. Kakue u3 ciaeayromux 3JIeKTPOIMTOB MPH JUCConHaIiui oopasyronmx nousl H* 1 OH ogHOBpemMenHO0?

a) Ca(OH). 06) KOH

B) H3POq4 r) AI(OH)3

9. Kakue 37eKTpOJIUTHI ABJISIFOTCS] CUIIbHBIMU?

a) HI 06) KOH

B) H2S r) H3PO4

10. ITpu aucconnammu mosekynsl (NH4)2SO4 oOpazyercs HMOHOB.

11. Kakoii pj1eMEeHT SABIISIETCSA CAMBIM TUIINYHBIM HEMETAJLIIOM?
12. Kak Ha3bIBalOTCS MOJIOKUTEIIBHO 3aPSKEHHbIE HOHBI?
13. Kakoii noka3zatens pH numeet HelTpaibHas cpena?

14. K xkakoMy KJIacCy OTHOCUTCSI COEIMHEHUE, UMEIOIIEEe B COCTABE MUHUMYM OJIHH aTOM BOJOpOJa U
KHUCJIOTHBINA OCTATOK.

15. Kak Ha3pIBaeTCs PU3NKO-XUMHUYECKUN TIPOIIECC, COCTOSIIHIA B BBIZCIICHUN Ha 3JICKTPOJaX COCTABHBIX
4yacTeil paCTBOPEHHBIX BEILIECTB, BOSHUKAKOUIUI IIPH MPOXOKICHUH JIEKTPUUECKOr0 TOKA YEpPe3 PacTBOP
100 pacriaB 3JIeKTpoauTa’?

16. Kak Ha3pIBaeTCS TUI XUMUYECKON PEAKIIUU, TPU KOTOPOM U3 JIBYX MPOCTHIX BEHIECTB 00pazyercs
OJTHO CJIOKHOE?

17. Kak Ha3wIBatoTCs BCIICCTBA, COCTOAIUC U3 «KMOHOMCPHBIX 3BCHLCBY, COG,I[I/IHéHHbIX B JJIMHHBIC
MaKpOMOJICKYJIbl XUMUYCCKHMU CBA3SMU.

18. Kak Ha3bIBaIOTCS BEIIECTBA HAXOIAIIMECS B pACTBOPaX U CIIOCOOHBIE TPOBOIUTH ANEKTPUUCCKUIN
TOK?



4 MeTonnyeckue MaTepuaJibl, ONpe/e/isiioline Npoueaypy OlleHUBAHUSA
3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YHOIIHX
Tanbl GopMHUPOBAHNS KOMIIETEH NI
B Tabnune naHo omnucaHue MNpOLENyp IPOBEAEHUS KOHTPOJbHO-OLEHOYHBIX MEPOIPHUATH,
COOTBETCTBYIOIIMX pabodyell mporpaMMe AUCUUILIMHBI, U MPOLEIYP OLIEHWBAHUS PE3yJIbTaTOB 00yUeHHUS
C TIOMOIIBIO OLIEHOYHBIX CPEJICTB B COOTBETCTBUU C paboUeil POrpaMMOi.

HanmenoBanue
OLIEHOYHOT'O
cpencTBa

Omnmcanus poneaypsl IPOBEAECHH KOHTPOIbHO-OLIEHOYHOTO MEPOIPHUSTHS
Y TIPOLIEAYPHI OLICHUBAHMS PE3yIbTATOB 00yUECHNUS

KonTtponbsHble paboOTHI, NMperycMOTPEHHBIE paboueil MporpaMMOM AWMCIHIUIMHBI, HMPOBOASTCS BO
BpeMs1 1a0OpaTOPHBIX 3aHATHH. BaprmaHTOB KOHTPOJBHBIX pabOT MO TeMe HE MEHee ABaanatu. Bo
BpeMsI BBINIOJHEHHS KOHTPOJBHOW pa0OTHl IMOJB30BAThCS  y4eOHMKaMH, CIIPaBOYHHKAMH,
KontponsHas KOHCIIEKTaMH JIEKIUH, TeTPpaJsIMH JUI IPAaKTUUECKUX 3aHATHH HE pa3pelieHo.
pabora (KP) [IpenonaBatenp Ha 1a0OPATOPHOM 3aHSITHH, MPEIIECTBYIONIEM 3aHsATHIO poBeaeHus KP, noBomur
1o obyuatomuxcsi: remy KP, xonnuectBo 3amannii B8 KP, Bpemst Beimonnenust KP; Ha cnenyromem
3aHSTHU TIOCIIE TIPOBEACHHS KOHTPOJILHON paboThl — HHQOPMHUPYET 00ydarolIuXcs O pe3yjbrarax
MPOBEPKU U BO3BpAIaeT paboThl CTYJeHTaM
BrinonHenue 3agaHuil pEKOHCTPYKTHBHOI'O YPOBHS, IPEAyCMOTpPEHHbIE paboyel mNporpamMmoi
JUCLUIUIMHBI, MPOBOAATCS B Yachl, OTBEJCHHBIC HAa CaMOCTOSTENbHYIO pabory. KommuectBo
3agaHus BapUaHTOB 3a/laHMIl IO TEME COOTBETCTBYET YHCIy OOydarommxcs B akaJeMH4ecKod rpymme. Bo
PEKOHCTPYKTHBHOTO | BpeMs BBHINIOJHEHHS 33JaHU MOKHO IOJIb30BAThCA JIO0OH y4ueOHOH, CIpaBOYHON JIHTEpaTypoi,
YpOBHSA KOHCIIEKTaMH JICKIIUH.
[IpenonaBaTens Ha Ta00PATOPHOM 3aHITHH Pa3lacT 3aaHHs U JOBOJHUT A0 0OyJaroNIUXCs CPOKH Ha
€ro BhINOJIHEeHHE (He Ooliee 2-X Helleb).
BelmonHeHNEe KOHCHEKTOB IO TEMaM JUCHUIUIMHBI, pacCMaTpPUBAaCMBIM  CaMOCTOSITENBHO
00yuaromuMucs, peycMOTpeHHbIe pabodeil mporpaMMoit AuCIUILINHEL. [IpenogaBarens He MeHe,
9YeM 3a HEJEN0 J0 CPOKa BBIIOJHEHHS KOHCIEKTa JOJDKEH JOBECTH 1O CBEAEHHUS 00ydaloIHXCs
TEeMy KOHCIEKTa M yKa3aTb HEOOXOIUMYIO y4eOHYIO JHUTepaTypy. TeMbl U IepedeHb HeoOX0quMOon
yueOHOM JHTepaTypsl BBUIOKEHBI B JJIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTeIbHON cpele
UpI'VIIC, nmoctynHoil oOydaromieMmycst 4epe3 ero JMuHb kaOuHerT. KoHCHeKT moibkeH OBITh
BBITIOJTHEH B yCTaHOBJICHHBIN NperofaBareseM cpok. KOHCIEKTh B Ha3HAUEHHBIH CPOK CAAIOTCS Ha
POBEPKY
[IpenomaBaTens 3a HEOENIO A0 BBINOJNHEHHWS JaOOpPaTOPHOW pabOTHI HA3bIBaCT €€ TeMy,
METOJIMUYECKHE MaTepHaibl K JJADOpaTOPHBIM pabOTaM BBUIOXKEHBI B 3IEKTPOHHON HH(OPMAIIOHHO-
obpazoBatensHOl cpene UpI'YIIC, moctymHoM oOydaronieMycs 4epe3 ero JHIHbIi kaduaeT. OTueT
JOJDKEH OBbITh BBINIOJHEH B YCTAHOBJICHHBIH IIPEIIOJABaTeleM CpPOK, B COOTBETCTBHU C
TpeboBaHMSAMHU K oopmieHNIO oTyeTa. OTYeThl B HA3HAYSHHBIN CPOK CIAIOTCS Ha NpoBepky. Ecim
NpeycMOTpeHa YCTHas 3alinTa J1abopaTopHoil paboThl, TO 10 00YYaIOMIMXCsl JOBOJHUTCS MEpeueHb
BOIIPOCOB, BBIHOCHMBIX Ha 3aIIMTy; BO BpeMs 3alWUTHl, OOydYaroumuecs MODKHBI OOBACHUTH
MOJTYYCHHBIE PE3YNIbTaThl, OTMEUCHHBIE MPENOIaBaTeIeM H OTBETUTh HA €r0 BOIPOCHI
TecTupoBaHMs, NPeIyCMOTPEHHBIE pabodel NporpaMMoN IUCHMIUIMHBL, TPOBOAATCS BO BpEMs
nabopaTopHbIX 3aHATUH. BapuaHTOB TeCTOBBIX 3aJaHMi IO TEME HE MEHee IATH. TeCTHpOoBaHHUE 1O
Tecr pa3zeny U Mo AMCLUIUIMHE MPOBOJUTCS C HUCIOJIH30BAHHEM KOMIIBIOTEPHBIX TEXHOJOTHH. B 3TOoM
cllyyae BapUaHThl TECTOBBIX 3aJaHuii popMupyroTcs panaomMHo u3 6a3bl T3. Bo BpeMs BBINOIHEHHS
3aJaHUH TOJb30BAThCS Y4YEOHMKaMHM, CIIPABOYHMKAMH, KOHCHEKTaMH JIEKIHH, TeTpajsiMH Ui
MPaKTHYECKUX 3aHATHIA HE pa3penieHo

[IepedyeHp TEOpETHUYECKMX BOIPOCOB M IPAKTHYECKMX 3aJaHUM PA3HOTO YPOBHS CIIOXKHOCTH K
3aueTy oOydaroluecss TMOJIy4aloT B Hayale ceMecTpa dYepe3 JIIEKTPOHHYI HH(POPMAIIMOHHO-
oOpazoBarenbhyto cpeay Upl'YIIC (muunbiit kaOuHET 00yJaronierocs).

Koncnekr

Ortuer no
nmabopaTopHO
pabote

Onucanue npoueayp nNpoBeIeHusi NIPOMeKYTOYHOM aTTecTaluu B popme 3a4era
1 OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHs

O11eHOYHBIE CPEJICTBA M TUIIOBBIE KOHTPOJILHBIE 3a/IaHUsl, UCIIOIb3yEeMbIE MPU TEKYIIEM KOHTPOJIE,
MO3BOJISIFOT OICHUTh 3HAHUWS, YMEHHUS W BJIAQJICHUS HABBIKAMHU JCSITEIBHOCTH OOYYArOMIMXCS IPH
OCBOEHUU JUCHUIIIMHBL. C IENbI0 HCIONb30BAaHUS PE3yJIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH,
MperojaBaTellb  MOJCYATHIBACT CPEIHIOK OIECHKY YPOBHS  C(HOPMHUPOBAHHOCTH  KOMITCTCHITHMA
oOyuJarolerocs (cymMma OILeHOK, TIOJTYYEHHBIX 00YYaroIIUMCs, JETUTCS Ha YUCIIO OLIEHOK).



IIkana u KpuTEeprH OLIECHUBAHUS YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIIMI B pe3yJbTarte
U3yYeHUsl TUCHUIIMHBI TPH MPOBEeHUHU MPOMEKYTOYHOMH aTTeCTAMN
B hopMe 3a4eTa Mo pe3yJbTATaM TeKYIero KOHTPOJIs
(0e3 1OMOJHUTEJBLHOI0 ATTECTAIIMOHHOTO UCTILITAHUSA)

CpenHss OIleHKa YPOBHS
c(hOpMHUPOBAHHOCTH KOMITETEHITHI Onenka
10 pe3yJIbTaTaM TeKYIIETo KOHTPOJIS
Ornenka He MeHee 3,0 ¥ HeT HU OJHOW HEYTOBICTBOPUTEIEHON OIICHKH
10 TEKYIIeMY KOHTPOJIIO
OmeHka  MeHee 3,0 WIH MOJy4YeHAa  XOTSA OBl OoIlHA
HEYJIOBJIETBOPUTEIIbHAS OLIEHKA M0 TEKYIIeMY KOHTPOJIIO

«3a4YTCHO»

«HEC 3a4YTCHO»

Eciu ounenka ypoBHS chHOpMHUPOBAHHOCTH KOMIIETEHIIMI O0Oy4YaroIIerocs HE COOTBETCTBYET
KPUTEPUSM MOJIyYCHHS 3aueTa 0e3 JOMOJHUTEIBHOIO aTTECTAI[MOHHOTO UCIIBITaHUs, TO TPOMEKYTOUHAs
aTtrecranus B (hopme 3auera nNpoBoaAUTCs B hopme cobeceoBaHMs 10 EPEUHIO TEOPETHUECKUX BOPOCOB
M THUIOBBIX TMPAKTUYECKUX 3amad (He Ooyiee JBYX TEOPETHUECKUX U JIBYX NPAKTHYECKHUX).
[IpomexyTouHas aTTectanus B (opMe 3ayeTa ¢ MPOBEICHHEM aTTECTALIMOHHOTO HCIBITaHUA B (opme
co0eceloBaHUs TPOXOIUT HA TTOCIEAHEM 3aHITHH 10 TUCITUTUIAHE.

3amaHusi, MO KOTOPBIM MPOBOJSATCS KOHTPOJIBHO-OLEHOYHBIE MEPOIPHUATHS, O(OPMIISIOTCS B
COOTBETCTBHUH C MOJIOKEHUEM O (OPMUPOBAHUU (POH[A OLIEHOYHBIX CPEACTB ISl IPOBEICHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, IIPOMEKYTOYHOM U TOCYAAPCTBEHHOW UTOIOBOM aTTECTALIMM, HE BBICTABIISIOTCS
B DJIEKTPOHHYIO MHpOpMaAIMOHHO-00pa3oBarenbHyto cpeny KpWKT Upl VIIC, a xpanstcs Ha kadeape-
pazpabotunke ®OC Ha 6ymaxHoMm Hocurene B coctaBe ®OC no gucuuIIuHe.



