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DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHHE
BBICIIIET0 00pa3oBaHus
«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MTyTEH COOOIICHUS
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MpHUKa3 peKTopa
otT «31» masg 2024 r. Ne 425-1
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pabouas mporpaMmma JUCHMILIAHBI

Hamnpasnenue moaroroBku — 23.03.03 Dkcrmryaramusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMILIEKCOB
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DIIEKTPOTIOBUKHOTO COCTABA»

KBanudukanus BelTycKHUKA — OakaaaBp

®opma u cpok 00ydeHus — 4 roja oyHas ¢popma
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Ounasi ¢popma o0yuyeHust Pacnpeaesienne 4acoB AUCIHHUILIMHBI 10 CEMeECTPaM
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10 BU/IaM Y4eOHBIX 3aHATHH
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— 1ab0paTOpHBIC 34 34
CamocTosiTe1bHasi padora 57 57
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Pabouas mporpamMma JUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepaTbHbIM
TOCYZIapCTBEHHBIM O00pa30BaTelIbHBIM CTaHAAPTOM BBICHIETO OOpa3oBaHUs — OakajaBpuar 10
HanpasyieHuto noaroroBku 23.03.03 Okcmiiyarauus TpaHCIOPTHO-TEXHOJOTMYECKUX MAalIUMH U
KOMIUIEKCOB (ypOBEHb OakaiaBpuara), YTBEp)KIEHHBIM IpHKa3oM MwuHoOpHayku Poccum ot
07 aBrycra 2020 roga Ne 916.

IIporpammy cocraBuiI:
KaHJI. XUM. HayK, JIOLICHT M.C. PoujanukoBa

Pabouas mporpamma paccMOTpeHa U 0J100peHa AJIs UCIIOJIb30BaHUs B y4eOHOM Ipoliecce Ha
3acenanuu Kageapsl «CTPOUTEILCTBO KEIEIHBIX JOPOT», MPOTOKOI OT «18» ampens 2024 r. Ne 8.

3aBenyrouuii kageapoil, Kana. TeXH. HayK, JOLEHT K.M. Mopos

COI'TTACOBAHO

Pabouass mporpamma paccMoTpeHa M 0A00peHa JUIsi MCHOJB30BaHHS B y4yeOHOM IIpoliecce Ha
3acefaHnu Kadeapsl «DKCIUTyaTalus KeJIe3HbIX J0pory, MpoToKo oT «17» anpens 2024 r. Ne 7.

W.o. 3aB. kadenpoil, kKaHa. TEXH. HAayK, CT. IPEIo1aBaTeNb B.C. Tomunos



1 LIEJIA U 3AJAYM JUCOUTLINHBI

1.1 Hennnpenonanannﬂ JUCHUITIJIMHBI

1 (bOpMI/IpOBaHI/Ie HECJIOCTHOTO CCTECCTBCHHOHAYYHOI'O MBIIIIJICHUSA
JIOTUYCCKOC OCMBICIIMBAHUEC OCHOBHBIX 3aKOHOB XUMHHU, TCOPHUU CTPOCHUA BEUICCTBA, DHEPTCTUKN U CKOPOCTHU
2 XUMHYCCKUX npeBpameHI/Iﬁ, 3aKOHOMepHOCTefI NMOBEACHUA NTUCIEPCHBIX U DJICKTPOXUMHUYCCKUX CUCTEM,

ITyTeH MOTyYeHNsI ¥ PEaKIIMOHHON CIIOCOOHOCTH 3JIEMEHTOB M UX COCIMHEHUH

1.2 3agaun JMCUMIIHHBI

POJIb XMMHH B PEHICHUH NPAKTHIECKUX 33124 JKEJIE3HOZOPOKHOTO TPaHCIIOpTa

TIPUBUBAHNE HABBIKOB IIPOTHO3UPOBAHNS W PECHICHUS 3a0a1

YMEHHE IPOBOIUTh XUMHIECKHE IKCIIEPUMEHTHI C AaibHeimed 00paboTKON MOIydEHHBIX Pe3yIbTaTOB

BlwW(No|—

yMeHHE paboTaTh ¢ INTepaTypoit

1.3 Ilesib BOCIUTAHUSA U 32124 BOCIIMTATEJIbHOM padoThl B pAMKAX TUCHHUIINHBI

ITpodeccroHaIbHO-TPYAOBOS BOCIMTAHUE O0YJAOIINXCS

Lens npodeccroHanbHO-TPYAOBOrO — (OPMHUPOBaHKHE y OOYYAIOIUXCS OCO3HAHHOW MpodhecCHOHATBHOM
OpHEHTAIMH, TOHUMAHHUSI OOIIECTBEHHOIO CMBICIA TPyAa W 3HAYMMOCTH €ro i ce0sl JMYHO, OTBETCTBEHHOIO,
CO3HATENBHOIO M TBOPYECKOIO OTHOLICHUSI K Oy/yIeil AesTelbHOCTH, MPOPEeCCHOHATBHOW ITHKH, CHOCOOHOCTH
NpPE/IBUICTh U3MEHEHHS, KOTOPbIEe MOTYT BO3HHKHYTh B MPO(ECCHOHANBLHON NEITENbHOCTH, U YMEHHIO paboTaTh B
M3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBHUSIX TPY/a.

Ienp BOCTIUTaHUS JOCTHTACTCS 110 MEPE PEIICHHS B SAUHCTBE CIICIYIONINX 3a/1a4:

— (hopMHpPOBaHUE CO3HATEIILHOTO OTHOIICHHS K BEIOpaHHOU Tpodeccuw;

— BOCIIMTaHUE YECTH, TOPJIOCTH, JIIOOBH K MPOQECCHHU, CO3HATENFHOTO OTHOIIEHHUS K MPO(ecCHOHAILHOMY A0JTY,
MOHUMAEMOMY KaK JINYHAsE OTBETCTBEHHOCTh M 0053aHHOCTh;

— (popmupoBaHue NCUX0I0TUH NpodeccroHana;

— (opmupoBanue MPoGeCCHOHATIBHOMN KYIBTYPBI, 3TUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUPOBaHHUE COLUATBLHOW KOMIIETEHTHOCTH U JIPYTHUe 33]a4M, CBSI3aHHBIE C MMHUJKEM PO(ECCHH U aBTOPUTETOM
TPAHCIIOPTHOM OTPACITH.

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
2.1 TpeGoBaHus K IPeABAPUTEILHON NOAr0TOBKE 00y4Yaronierocs
1 | 3HaHUs MIKOJIBHOTO Kypca XMMHUH, MATEMaTUKH, (PU3UKH.
2.2 JIlucuMn/IMHbI U NPAKTHKH, AJS KOTOPbIX H3yYeHHe JAHHON JMCIUIIIMHbI
He00X0AMMO KaK NMpealiecTByIoniee
1 | B3.01(1) BrimonHeHHe, MOAroTOBKa K MPOIEype 3alIUTh BEITYCKHON KBATH(UKAITHOHHON pabOTHI

2 | B3.02(20) 3amuTa BRITYCKHOM KBaTU(HKAIIMOHHOMN paboTHI

3 IIVTAHUPYEMBIE PE3YJIbTATBI OBYYHEHUSA ITO JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Koa n nHaumeHoBa- Kon n
HHEKOMIIEeTeHIIHH HAMMEHOBAHHE
IInanupyemsie pe3yJbTaThl 00y4eHUs
HHANKATOPaNOCTHK
€HHs KOMIIETCHIHH
OIIK-1. Criocoben | OIIK-1.7 3naer 3HaTh: MECTO XUMHMH B PsJly €CTECTBEHHOHAyUHBIX [HCLUILIUH,
IPUMEHSThH OCHOBHBIC ITOHATHS M | OCHOBHBIE IIPEJCTABICHNSA O CTPOCHUH aTOMOB; XUMUYECKHE CBOICTBA
€CTECTBEHHOHAy4YH | 3aKOHBI XHMMHH, BEILECTB B 3aBUCHMOCTH OT HX CTPOEHHS;0CHOBHBIE 3aKOHOMEPHOCTH
BIE U CIIOCOOEH OOBACHATH | JNMEKTPOXUMHUUYECKUX CHUCTEM; IIyTH 00pa3oBaHMSA U IPEeBpalleHHs
OOIIEHHKEHEPHBIE | CYIIHOCTb BEIIECTB; POJIb XUMHUH B CO3[aHUM MATCPUAIOB C 3aJaHHBIMU
3HAHUSA, METO/BI XUMHUYECKHX CBOMCTBAMH
MaTeMaTHYECKOTO | SIBICHUH 1
aHalln3a 1 HPOLECCOB VYMeTh: HPUMEHATH XMMHUYECKHE 3aKOHBI Ha IPAaKTHKE; IPOBOIUTH
MOJICJINPOBaHHA B ImpocTeiimyue XUMHYECKHE OKCIEPUMEHT; IPOU3BOIUTH PAaCUETHI,
npoQeccHOHATBHOM UCIIOIb3Ys XUMHYECKHE BEIECTBA; paboTaTh CO CNPaBOYHON
ACATCIHHOCTH JIMTEPATYPOI; UCIIOJIb30BaTh  ITIOJYYEHHBIE  3HAHUA B
npohecCHOHAIBHON JIEATEIBHOCTH




Brnanets: TepMUHOIOrHEH, KacaroLecs BEIECTB U XUMUUECKUX
CHCTEM;HaBBIKAMH TPAMOTHOTO OOPAIIEHHS C XHMHUIECKUMHU
peaKTUBaMU; HaBBIKAMH MPOBEICHUS SKCIIEPUMEHTA U 00pabOTKH
9KCTIEPUMEHTAIBHBIX TaHHBIX; METOIaMH ONPEICIICHHS BaKHEHIINX
KOJINYECTBEHHBIX XapPAKTEPUCTUK

4 CTPYKTYPA U COAEP KXAHUE JUCHUIIJINHBI

Ounas popma *Kon
Yacel HHAUKATOP
HaumenoBanue paszgenos, Tem Ce- a
Kon M BUJ0OB padoThbl mec AOCTHIREHH
TP Jlex| IIp (J1ad| CP |
KOMIIeTeHI]
101
1,0 |Pa3gea 1. OcHOBHEBIE 32aKOHBLI XHMHH 1 2 2 6 OIIK-1.7
1.1 |OcHOBHBIE 3aKOHBI XUMHH. ['a30BbI€ 3aKOHBI 1 2 2 6 | OIIK-1.7
2,0 |[Pa3men 2. CTpoeHue BelecTBa. 1 2 6 8 OIIK-1.7
2.1 |Crpoenue aToMa U NEPUOAUYECKUE CBOICTBA 311€MEHTOB. Ilepuoanyeckuit 1 ]2 6 8 | OIIK-1.7
3aKOH. DKBUBAJICHT U MOJIIpHasi Macca SKBHUBaneHTa. OCHOBHBIE
XapaKTepUCTUKH HJIEMEHTOB. BUIBI XUMHUECKON CBSA3U B pa3IMYHBIX THIIAX
COEIMHEHUM.
3,0 |[Pa3nmen 3. DHepreTuka XMMHYECKHX NMpeBpamennii. XuMmuueckasi 1|2 4 | 6 | OIIK-1.7
KHHETHKA U paBHOBeCHe.
3.1 |DHrponus, sHeprus ['n60ca, HaNMPaBIEHHOCTh XUMUYECKHUX ITPOIIECCOB. 1|2 4 | 6 | OIIK-1.7
3aKoHbl TepMOAMHAMUKH. KHETHKA XUMUYECKIX PEaKIIHiA.
4.0 |Pa3nen 4. OKHCJIHUTEILHO-BOCCTAHOBUHTEIbHBIE PEAKIINH. 1 2 6 6 OIIK-1.7
4.1 |OxHuCINTETHHO-BOCCTAHOBUTEIBHBIE PEAKIINU. DIEKTPOXUMHUUECKUE 1|2 6 | 6 | OIIK-1.7
IIPOIIECCH] B TaJIbBAaHUYECKUX JIeMEHTaxX. [ 'albBaHMUECKUE JIEMEHTHI,
aKKyMYJISITOPBI, HCTIOJIb30BAaHKE Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE.
Onexrtponus. KaTonHoe BoccTaHOBIICHNE M aHOJHOE OKHCIIEHHE. DIEKTPOIIN3
C aKTUBHBIM M HHEPTHBIM aHOJ0M. 3akoHbl Papajes.
5.0 |Pa3men 5. DiIeKTpOXMMHYECKHE CHCTEMbI: TAJIbBAHNYECKHE 3JIeMEHTHI. 1 2 4 8 OIIK-1.7
IJC.
5.1 |DneKkTpoXuMHYECKHE CUCTEMBI: rajibBaHndeckue 3nemMeHTsl. DJC. 1 |2 4 8 | OIIK-1.7
6.0 |Pa3nmea 6. DieKTpoan3 coJeii. 2 4 8 OIIK-1.7
6.1 |Teopus 3nEKTPOIUTHUYECKON TrccouManuy. BonopoaHbii moka3aTes. 1 2 4 8 OIIK-1.7
I'naponus coneit. DnekTponus coneld. XapaKTepUCTHKA CPebl paCTBOPOB.
I'mpponus coneil.
7.0 |[Pa3nen 7. Koppo3usi MerasioB. MeTobl 3aIUTHI OT KOPPO3UH. 1 |2 4 | 8 | OIIK-1.7
7.1 |Koppo3ust METAIJIOB U 3alIUTa OT KOPPO3UH. TOTUTUBHBIE SJIEMEHTHI. 1|2 4 8 | OIIK-1.7
Bonopoanas anepretuka. Ilpoueccs! KOppo3uu U MeTOIbI 60PBOBI ¢
KOPPO3HEH.
8.0 |Pa3men 8. Xumusi moJTMMepOB. 1 3 4 7 OIIK-1.7
8.1 | ®u3NKO-XMMHUYECKHE CBOHCTBA, METOABI ¥ 3aKOHOMEPHOCTH peaKkiuii cuaTe3a | | 3 4 | 7 | OIIK-1.7
1 IPEBPAIICHUN BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
KontponsHas padora OIIK-1.7
Hroro 1 |17 34 | 57 | OIIK-1.7
IIpomerxyTouHas aTTecTanys - 3a4eT OIIK-1.7

5 ®OHJ ONEHOYHBIX CPEACTB 1JIs1 MIPOBEJAEHUA
TEKYIIEIO KOHTPOJISI YCIEBAEMOCTHA U TIPOMEXXYTOYHOM
ATTECTAIIMA OBYYAROIIIUXCSA 1TO AUCHHUIITINHE

@OH}I OLICHOYHBIX CPEJCTB JJId NPOBECACHUA TEKYHICTO KOHTPOJIA YCIIEBAEMOCTH 1 HpOMC)KyTO‘{HOﬁ arTecTauu 1o
JUcnuIuIAHe: odopmiieH B Buae mpmioxkeHns Ne | k paboueil mporpamMme AMCIUILIMHBI M Pa3MENICH B JIEKTPOHHOMN
nHpopManmoHHo-o0pazoBarensHo cpene KpKT Upl VIIC, noctynHoii oOydaronieMycs 4epe3 ero JIMIHbINH KaOUHET

6 YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JTACIATIITAHBI

6.1 YueOHas quTepaTypa

6.1.1 OcHoBHasi TUTEpaTypa

| ABTOpHI, | 3arnaBue | W3natenscTBo, | Koin-Bo 3Kk3.




B OuoIMoreke/

COCTaBUTEIH TOJ U3/1aHH
100% oHnaiin
6.1.1.1 Pocun U. B., | O6mas u Heopranndeckas xumus. COBpeMEHHBII Kypc
Tomuna JI. I1.; [DnexTpoHHEIH pecypc]: yaeOHOE TocoOue s Mocksa : 100 % onli
9 o online
pen. ComoBbeB 0aKaJaBpOB U CHECIHAIHACTOB. - IOpaitr, 2020
C.H. [mpgp.] https://urait.ru/bcode/448415
6.1.1.2 M.:
I'muaka H. JI. O6mas xumus [Teker] : yue6. mocobue st BY308. KHOPYC, 15
2016
6.1.2. lonoiHuTeIbHAS JUTEpPATypa
AmnapHes A.
., Aponuna
1.1, O6mas xumusa. COOpHUK 3aaHUl ¢ IpUMEpaMu )
M N Mocksa : .
6.1.2.1 PELEH3EHTH! : | pemeHuii [DneKTpoHHbIH pecypce] : yaeOHoe mocodue FOpaiir, 2022 100 % online
I0Oxun 10. M., IUTS BY30B. - https://urait.ru/bcode/492085 ’
[IIeBHHMIIEIHA
JI. B.
MaprteiHoBa T.
B.,
ApTamoHOBa
u.B.,
I'onynos E.
b.; mox oOueit Xumust [DIeKTpOHHBIN pecypc] : y4eOHUK H Mockaa : .
6.12.2 penakiueit MPAaKTUKYM JUIs BY30B. - https://urait.ru/bcode/489453 | HOpaiit, 2022 100 % online
MapTteiHOBOI
T.B.;
PEIICH3EHTHI :
3bik H. B.
T'opuues U. T'.
Koposun H. M.
6.1.2.3 B O6m1ast xumus [Teker] : yue0. mis BY30B. Axanmemus , 29
’ 2014
Jlenucosn B.
B., Tamanos
B.M,,
Jenncona O6u1ast 1 HeOpraHUYecKas XUMUS [ DIeKTPOHHBIN PoctoB-Ha-
6.1.2.4 NA. [unap.]; pecypc] : yuebHoe mocoodue. - Howny : 100 % online
pen.: Jenucor | https://biblioclub.ru/index.php?page=book&id=271598 | denukc, 2013
B.B.,
Tananos B.
M.
6.1.3. MeTtoanyeckue pa3paboTku
ABTOpBHI, 3armaBue W3parenscTBO, Koi-Bo 9k3.
COCTaBUTEIH roj
6.1.3.1 Xummus [DnextporHsIi pecypc]: Kypc mexmmii : Y.
1. - URL:
http://irbis.krsk.irgups.ru/web/index.php? LNG=&C KDpacHOSDCK -
PyGuesckan JI. A;  [21COM=S&I21DBN=IBIS&P21DBN=IBIS&S2IF | PP P* 100 % online
KpKT UpI'VIIC  [MT=fullwebr&S21ALL=%28%3C%2E%3EI%3D5 I/III)) IVIIC. 2013
4%2F%D0%A0%2082%2D243732%3C%2E%3E ’
%29&7211D=&S21SRW=AVHEAD&S21SRD=D
OWN&S21STN=1&S21REF=3&S21CNR=20.
6.1.3.2 |PyOueBckas JI. A. Xumusi: 1a00paTOpHBINA NMPakTUKyM [DnexkTpoHHbIi |KpacHospek: 100% onnaiin
pecypc] : yueOHoe mocoOue 1Jis CTYAEHTOB KpKTUpI'VIT
MEPBOTO Kypca TEXHUYECKHUX CIIeHaIbHOCTEH C, 2015

OYHOM M 3204HOI1 hopm oOyuenus : B 2 4. U.1. —
http://irbis.krsk.irgups.ru/cgi-

bin/irbis64r opak8 l/cgiirbis 64.exe?&C21COM=2



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/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20

&I121DBN=IBIS&P21DBN=IBIS&Image file nam

e=%5CFul%5C1506.pdf&IMAGE_FILE DOWNL

OAD=1

6.1.3.3

PyGuesckas JI. A.,
I'pauesa E. B.

Xumusi: 1a00paTOPHBINA PAKTUKYM [ DIEKTPOHHBIN
pecypce] : yueOHOe mocoOue Ui CTYACHTOB
MIEPBOTO Kypca TEXHUUECKUX CIICIHAIbHOCTEH
OYHOI M 3204HOi1 hopM 00yueHus : B 2 4. H.2.. —
http://irbis.krsk.irgups.ru/cgi-

bin/irbis64r opak81/cgiirbis 64.exe?&C21COM=2

&I121DBN=IBIS&P21DBN=IBIS&Image file nam

e=%5CFul%5C1507.pdf&IMAGE_FILE DOWNL
OAD=1

Kpacnosipck:
KpWVKT
NpI'VIIC, 2015

100% onmaitn

6.1.34

PybueBckas JI.A.,
I'payesa E.B.

Xumust [ DJIeKTPOHHBIN pecypc] : HHINBHyaIbHEIC
3aJ[aHusl K CAMOCTOSITENIbHOM paboTe /I CTY/ICHTOB
1 Kypca Bcex cnenMagbHOCTENH OUYHOM U 3a04HOM
(dhopM 00yUeHUS U METOANICCKHE YKAa3aHHUS 10 UX
BEITIOTHEHUIO. — http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r opak81/cgiirbis_64.exe?&C21COM=2

&I121DBN=IBIS&P21DBN=IBIS&Image file nam

e=%5CFul%5C1459.pdf&IMAGE_FILE DOWNL

OAD=1

KpacHosipck:
KpVKT
NpI'VIIC, 2015

100% onmnaiin

6.1.3.5

Pomanukosa M.C.

ITuckynona B. A.

XuMmus [DAEKTpOHHBIN pecypc] : METOOUUECKUE
MaTepHabl ¥ YKa3aHUs 110 U3Y4YEHUIO TUCIUITIHHEL
Ut oOydaromuxcs HarpasneHwst 23.03.03
OKcIUTyaTalus TPaHCIIOPTHO-TEXHOIOTHIECKUX
MAaIIfH ¥ KOMIUIEKCOB. -

http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO
M=S&S21COLORTERMS=1&P21DBN=IBIS&I2

IDBN=IBIS FULLTEXT&LNG=&Z211D=1030_

2&S21FMT=briefHTML ft&USES21ALL=1&S21

ALL=%3C%2E%3E1%3D54%2F%D0%A0%2081

%2D509861066%3C%2E%3E&FT_PREFIX=KT=

&SEARCH_STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto open=4

Kpacnosipck: Ob
KpIKT
VpI'YIIC, 2023

100% onmaitu

6.2 Pecypchbl nHGOPMALMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «HTEepHET»

6.2.1

Bubmmorexa KpMKT UpI' VIIC : [caiit] / KpacHOSpCKHI HHCTHTYT XKeJIE3HOJOPOKHOTO TPAHCIIOPTA —
¢unmman Upl'YIIC. — KpacHosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum noctyna: nocie
aBTOpHU3anNH. — TEeKCT : ANEeKTPOHHBIN.

6.2.2

OnexrponHas 6udbnmoteka «Y ML XK T» : anekrporHO-0nONnoTewHas cucrema : caitr / ®I'BY AT10
«Y4eOHO-METOINIECKHH IIEHTp M0 00pa30BaHUIO HA JKEIe3HOAOPOKHOM TpaHcmopTey. — Mocksa, 2013 —
2024. — URL: http://umczdt.ru/books/. — Pexxum noctymna: mo moamucke. — TEKCT : AIeKTPOHHBIH.

6.2.3

Znanium : 3JIeKTpOHHO-0MOIMoTeyHas cuctema : caidt / OO0 «3HAHUYM». — Mocksa. 2011 —2024. —
URL: http://znanium.ru. — Pexxum goctyma: mo moamucke. — TeKCT : 3JeKTPOHHBIH.

6.2.4

3JIEKTPOHHBIN.

O6pazoBarenpHas wiathopma KOpaiT : anexTporHas oubmmoteka : caiit / OO0 «DyeKTpoHHOE
n3natenbeTBo FOpaitty. — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum moctymna: o moanucke. — TeKCT :

6.2.5

3JIEKTPOHHBIH.

YHuBepcuTeTcKas OnbIMoTEKa OHJIAlH : AJIEKTPOHHO-0MOMoTeyHas cucrema : caidt / OO0 «Jlupekt-
Menunay. — Mocksa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pexxum mocrymna: o noamucke. — Tekcr :

6.2.6

KpacHosipckuit HHCTUTYT jKeJe3HOI0POKHOTO TPAHCIIOPTA : [3JEKTPOHHAS HHPOPMAIIMOHHO-
oOpazoBarenbHas cpenal / KpacHosSpcknii HHCTUTYT JKENE3HOJOPOKHOTO TpaHcnopTa. — KpacHosipek. —
URL: http://sdol krsk.irgups.ru/. — TEKCT : 3EKTPOHHBIH.

6.2.7

HanmonansHast anekTpoHHast OMOIMOTeKa : herepabHbI MpoeKT : caiit / MunuctepctBo Kynetypst PO. —
Mockga, 2014 — 2024. — URL: https://rusneb.ru/. — Pexxum goctyna: nmo noammcke. — TeKCT : 3IEKTPOHHBIN.

6.2.8

Poccuiickue xene3nsie goporu : opunuanbHeii caiit / OAO «PXKI». — Mocksa, 2003 — 2024. — URL:
https://company.rzd.ru/. — TekcT : 3IE€KTPOHHBIH.

6.2.9

KpacHosipckuii IeHTp Hay9HO-TexHH4IecKkoi nHpopmarmu u oudbnnotex (KpLIHTUD) : caiit. — KpacHosipck.
— URL: http://dcnti.krw.rzd. — Pesxum mocryna: u3 JIOKaJabHOM CETH By3a. — TEKCT : 3JIEKTPOHHBIN.

6.3 IlporpamMHoOe obecnieyeHre H HHPOPMAILMOHHBIE CIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpaMmMHoe o0ecrieyeHne

6.3.1.1

Microsoft Windows VistaBusinessRussian, aBropu3sanuonHsiii Homep nurensuata 647879762251011,
HOoMep nuieH3nn 44799789,
Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100
snien3uit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nmnieH3uit).



http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1507.pdf&IMAGE_FILE_DOWNLOAD=1%20
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http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1%20
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http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://znanium.ru/
https://urait.ru/
https://biblioclub.ru/
http://sdo1.krsk.irgups.ru/
https://rusneb.ru/
https://company.rzd.ru/
http://dcnti.krw.rzd/

6.3.2 CnennaiM3upoBaHHOE NPOrPaMMHOe o0ecleveHne

6.3.2.1 | He npenycmotpeno

6.3.3 UndopmanuoHHbie CIPaBOYHbIE CHCTEMBI

633.1 IapanT : cipaBoyHO-1IpaBoBas cucteMa : 6asza naHuelx / OO0 «UIIO «'APAHT». — Pexxum noctyna: u3
e JIOKJIbHOM CETH By3a. — TEKCT : 3JIEKTPOHHBII.
ABTOMAaTH3UPOBAHHAS CHCTEMa IIPaBOBOW MHPOPMAIIUH Ha jkene3HomopokHoM Tpancropte (B ACTINIKT)
6.3.3.2 : caittr Koncynerantllnroc / AO HUNAC. — Pexxum moctyma: U3 JIOKaIbHON CeTH By3a. — TeKCT :
3JIEKTPOHHBIN.

6.4 IIpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTbI

6.4.1 | He npenycmotpeno

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIMMOM JJIsI OCYIECTBJIEHMS YYEBHOTO MMPOLIECCA
1O JUCHMUILINHE

1 Kopnyca A, JI, T, H KpDKTUpI' YIIC naxonsrcs no aapecy r. KpacHosipck, yn. Hosas 3aps, n. 2 U

Y4eOHble ayIUTOPUHU AT TPOBEACHUS 3aHATUI JIEKIIMOHHOT O TUIIA, 3aHATUH CEMUHAPCKOT0 TUIIA, BHIIOJHEHUS
KypCOBBIX padOT, IPYINOBBIX M WHIMBHIYaJIbHBIX KOHCYJIbTalWi, TEKYIIEro KOHTPOJS M IPOMEXYTOYHOMH
2 aTTeCTalluH, YKOMIUIEKTOBaHHbIE CIEIMATU3UPOBAHHONW MeOENbl0 M TEXHHYCCKUMH CPEICTBaMHU OOyueHUs
(HOYTOYK, IPOEKTOP, IKpPaH), CAYKAIIUMH JJIsl TIPEICTAaBICHHUs y4eOHOI MHpOpMaIMu OOJBIION ayAnTOPHUH.
Jlnis mpoBeieHNs 3aHATHH JICKIIMOHHOTO THIIA UIMEIOTCS yueOHO-HaTIIsIIHbIE TOCcO0MS (TPE3ECHTALNHN).

3 Jlexunonnas ayauropus JI-409, KpacHosipck, yi. Hoas 3aps a1.2H1.

[TomemnieHnss AMA  CaMOCTOSATENBHOM paboThl OO0y4YaroOIIMXCS OCHAIIEHbl KOMIIBIOTEPHONH TEXHHUKOM,
MOJIKJIIOYEHHOH K MH(OPMALMOHHO-TEIEKOMMYHHKALMOHHOM ceTn «/HTepHeT», n obeclieueHbl TOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy KpKTUpI YIIC.

4 IMomemeHns U1 caMOCTOSTENbHON pabOThI 00yJaIOIIUXCS:
— YATAJIBHBIN 3aJ1 OMOJIMOTEKH;
— KoMnbloTepHble knaccol JI-203, JI-214, J1-410, T-5,T-46.

5 [MomenieHne It XpaHSHUS ¥ MPOQIITAKTHIECKOTO 00CTyKIBaHU yaeOHOT0 00opynoBanus A-307.

8§ METOAUYECKUE YKA3ZAHMUS JJISA OBYUAIOIIIUXCSA
1O OCBOEHNIOIMCIHHUIIJIMHBI
Bun yue6HOM o
HeSTONBHOCTH Opranuzanus yueOHOH NesITeIbHOCTH 00yJaromerocs

Jlekmmst (oT maTwHCKOTO «lection» — dYTeHHWE) — BHUI ayJWTOPHBIX YYEOHBIX 3aHATHH. Jlexius:
3aKJIaJIbIBAET OCHOBBI HAYYHBIX 3HAHUH B CHCTEMAaTHU3UPOBAHHOM, TOCIIENOBATENBHON, 0000IIEHHON
(dhopme; packpbIBaeT COCTOSIHME W TEPCIEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH 00OJIACTH HAYKH H
TEXHUKHU; KOHIICHTPUPYET BHUMAaHHE OOYyJaromMXCs Ha Hauboyiee CIOXKHBIX, Y3JOBBIX BOIPOCAX;
CTUMYJUPYET MO3HABATEIHHYIO AKTUBHOCTh 00YUaIOIIUXCS.

Bo Bpems TeKIIMOHHBIX 3aHATHI 00yYaroIHiCs JOHKEH YMETh CKOHIIEHTPUPOBATh BHUMAHUE
Ha W3ydaeMbIX NpoOJieMaX W BKIIOYUTH B pabOTy BCE BHIBI MaMATU: CIOBECHYIO, OOpasHyIO U
MOTOPHO-ABHUTATEIbHYO. J{JI 3TOr0 BeCh MaTepual, U3JlaracMblii pernojaBaTeaeM, 00yJarmeMycs
HEOOXOIMMO  KOHCIICKTUPOBATh. B  KOHCIEKT pPEKOMEHAYETCS BHIHCBIBATH  OINPEICIICHHUS,
(hopMYIHPOBKH ¥ TOKA3aTEIbCTBA TeopeM, (popMyIisl 1 T.1. Ha monsx KOHCIEeKTa cielyeT moMevarhb
BOIIPOCHI, BBIJICJICHHBIC 00yJYarOIIUMCSI TSI KOHCYJIBTAIIUH C TIPEIoaBaTelieM. BEIBOIBI, TOTyYCHHEIC
B BHJe GOpMYJ, PEKOMEHAYEeTCS B KOHCIIEKTE IMOTYCPKUBATH WA OOBOIUTH PAMKOW, YTOOBI JTy4IIe
3anoMuHaNuCh. [10J1€3H0 COCTaBUTH KpaTKUN CHPaBOYHHK, COIAEPKAIIMM ONpeeeHNs BaKHEHIINX
MOHATHI W Hauboyiee 4acTo ynorpedisembie GOpMysbl AMCHUTUIMHBL. K Kakmo# Jnexkuuu ciieayer
pazobpaTh MaTepuai npeap Ay Jekun. M3ydas maTepuai o y9eOHUKY WIIM KOHCIIEKTY JICKITHH,
clelyeT TMepexXOoJuTh K CIEAYIOIIeMy BOMPOCY TOJBKO B TOM CiIydae, KOTJa XOpOIIO YCBOEH
npenpnymuid Bompoc. [Ipu 3ToM HE00X0JUMO BOCTIPOM3BOAUTL Ha Oymare BCEe PacCyXICHHUs, Kak
UMEIoNTrecs B yUeOHUKE WIIM KOHCIIEKTE, TaK M MPOMYIIEHHBIC B CHITy WX MPOCTOTHI. Ps BompocoB
JTUCHUTUITAHBL MOXXET OBITh BBEIHECEH HAa CaMOCTOSATENFHOE H3ydeHHe. Takoe 3amaHue TpedyeT
OIEePAaTUBHOTO BHITIONHEHUs. B KOHCIEKTE JEeKIHi HEOOXOAUMO OCTaBUTh MECTO JUIS OCBCIICHHUS
YIOMSHYTBIX BOIIPOCcOB. O003HAYHUTE BOMIPOCH], TEPMHUHBI, MATEPUAN, KOTOPBIA BBI3BIBACT TPYIHOCTH,
MOMETUTh U TIOMBITaThCS HAWTHU OTBET B PEKOMEHIyeMOW JutepaType. Eciiu caMocTOsATENbHO He
ymaeTcst pa3oOpaThCsi B MaTepuale, TO HEOOXOOUMO CQOPMYIUpOBATH BONPOC U  3a1aTh
MpenofaBaTeto Ha KOHCYJIbTAllMH, Ha MPAKTUYECKOM 3aHITHH

Jlexius

JlabopaTopubie  |I{enbro 1ab0OpaTOPHBIX 3aHATHH BBICTYIAECT 0OCCIICUCHUE IOHMMAaHUS TEOPETHICCKOTO MaTepHaa
3aHATHUL y4e0HOTO Kypca U ero BKIIOUEHHE B CHCTEMY 3HaHUH CTYIEHTOB, (hopMUpOBaHHE ONepaliOHAIBHON
KOMIOHEHTHI TOTOBHOCTH CIIEIHAINCTA, PA3BUTHE PA3IHIHBIX COCTABIIIONINX €0 NpoQecCHOHATBHON




KomrieTeHTHOCTH. OCHOBO 1a00paTOPHOTO MPAKTUKYMa BHICTYIAIOT TUIIOBBIE 3a1a4l, KOTOpBIE
JOJDKEH YMETh PelllaTh CHEeHAINCT B CBOSH IPOQeCcCHOHATIBHOM AeATEIbHOCTH.

[IpoBenenune mabopaTopHO PabOTHI ¢ IETBI0 OCMBICICHUS HOBOTO y4eOHOT0 MaTepHaja BKIIIOYaeT B
ce0s CIIEYIONINE ITATIBL:

- IIOCTaHOBKY TEMbI 3aHATHH M OIpeeeHue LeJH 1abopaTopHOil paboTHI;

- olpelieTIeHNe TTOPsIIKa IPOBEICHNUS TA00PaTOPHON PabOTHI MIIH OTIEIBHBIX €€ STAIlOB;

- HETIOCPEICTBEHHOE BBINIOJIHEHNE J1a00OPAaTOPHOM pabOTHI CTYIEHTAMH U KOHTPOJIb ITPENo/jaBaTes 3a
XOJOM 3aHSITHH M COOJIFOAEHHEM TEXHUKN O€30IaCHOCTH;

- TOJIBEZICHNE UTOTOB Ja0OpaTOPHOH pabOTHI M POPMYIINPOBAHIE OCHOBHEIX BBIBOJIOB;

- 3aIIuTa 1abOpaTOpHOI PadOTHI.

Ha nepBoM 3aHATHHM IpeniofaBaTeb 3HAKOMHUT CTYIEHTOB C OOIIMME IpaBUIaMU paboOTHl B
nmabopaTopu / KOMITBIOTEPHOM KJIacce, TEXHUKOW 0€30MIaCHOCTH M CTPYKTYPOi 0hopMIIeHUS
71a00paTOpHO pabOTHL. 3HAKOMHT CTYJCHTA C MPOLEAYPOi 3aIUTHl padOThI, 0OpaIaeT BHUMaHHe
CTyZICHTA Ha TO, YTO oopMIeHHas paboTa JODKHA 3aBepIIaThcs (HOPMUPOBAHIEM
6ubmorpad)IecKoro CIIMCKa.

OOydeHue 1O JUCLHUIUIMHE IIPEAyCMaTpUBaeT AaKTHUBHYIO CaMOCTOATENBHYI0 paboTy
oOyuaromerocsi. Ha camocTosTennbHy0 paboTy OTBOIUTCS 57 YacoB 1o ouHoM Gopme o0ydeHus u 94
yaca 1o 3a04HOW (opme oOyueHus. B paznmene 4 paGoueil mporpaMmbl, KOTODPBIH Ha3bIBaeTCS
«CTpyKTypa U coepIKaHue TUCUUILTHHBI», BCE Yachl CAMOCTOSITEIILHOM pabOThI paciiucaHbl 0 TeMaM
M BOIIpOCaM, a TakK ke yKa3zaHa HeoOxoanMas ydeOHas uTeparypa: o0yJaronuics n3ydaer yaeOHbIi
Mmarepuai, pa3dupaeT IpHUMEphI U pelllaeT pa3HOYPOBHEBBIE 331a4H B PAMKaX BBIITOJHEHHS KaK 00X
MOMAIllHAX 3aJaHui, TaK W WHAWBAAYANIbHBIX poMmamHux 3agannid (M3). [Ipm BBIMOIHEHHH
JIOMAIITHAX 3aJJaHAi 00ydJaromeMycsl ClIeyeT OOpaTUThCA K 3aJadaM, PEIICHHBIM Ha MPEIBIIYIIHX
MPaKTUYCCKUX 3aHATUAX, PEIICHHBIM OMAaIlHUM paboTaM, a TakXke K MpuMepaM, MPHBOIUMBIM
nekTopoM. Eciut a3Toro OyaeT HeIOCTaTOYHO UIS BHIIOJHEHHUS BCEH PabOTHI MOXKHO JOMIOJIHHUTEIEHO
BOCITIOJIF30BAaThCA YICOHBIMHU MOCOOMSME, PUBEACHHBIMU B pasnene 6.1 «YdeOHas mutepaTypay.
Ecmu, HecMOTps Ha M3yYSHHBIH MaTepual, 3aJaHre BBITONHUTH HE yOAeTcs, TO B 00s3aTEIEHOM
MOpsiIKE HEOOXOAUMO MOCETUTh KOHCYNBTAIMIO MPENoiaBaTels, BeIyLero NPakTUIeCKUe 3aHATHS,
W/UIM KOHCYJIBTAIIMIO JIEKTOPA.

WUJ13 nmomxHBI OBITH BBHIOJHEHBI OOYYaIOIIMMCS B YCT@HOBJICHHBIE IPENOAABATEIEM CPOKH B
COOTBETCTBUU ¢ TpeboBanusiMu Kk odopmiennto KP (TekctoBol u rpaduueckoid yacteil),
chopmynupoBanHeiM B [lonoxenun «TpeboBaHus kK O(OPMIICHHIO TEKCTOBOH M Tpaduyueckoid
JOKyMeHTaun. HOpMOKOHTPOIBY.

Ooyuaromuiicsi 04HOM (popMbl 00yUeHHs BHINOJIHSET:

I cemectp

NA3 Ne 1 «OHepretuka XUMHMYECKHX peakUui». 3aJaHus pa3MeIleHbl B AJIEKTPOHHOMN
nHpopmannoHHo-00pazoBaTensHOH cpene KpXKT UpI VIIC, noctymHOl o0ydaromemMycst 4epe3 ero
JMYHBINA KaOWHET/B yIeOHO-METOIUIecKoM ocoonu « THAnBrUAyalbHBIC 3aJaHUS UL CTYICHTOBY.
N3 Ne 2 «kKnHETHKa XUMHUYECKUX PEaKIuiiy. 3a1aHus pa3MeIeHbl B 3JICKTPOHHOU HH()OPMAI[HOHHO-
obpazosatensHOi cpege KpKT Upl YIIC, noctymnHoit 00y4aromeMycs 4epes ero JTNIHbIi KaOUHET/B
yaeOHO-MeToquecKoM nocodun « MTHAnBUAyanbHbIe 3a1aHUS IS CTYICHTOBY.

N3 Ne 3 «lanpBaHWuYecKUi dIEeMEHT». 3afaHusl pa3MelIeHbl B JJIEKTPOHHONW HH(OPMAIMOHHO-
obpazosatensHoi cpene KpKT Upl'YIIC, noctymHo# 00ydaroneMycs 4epes ero JINIHbIH KaOUHEeT/B
yaeOHO-MeToauecKoM nocobun « MHAnBUAYyabHBIE 3aJaHUs U CTYJCHTOBY.

CaMocTosTenbHas
pabota

Kommieke y4e6HO-METOMYECKHX MaTepHajoB 10 BCEM BHIAM y4eOHOW NeATENBHOCTH, NMPEIyCMOTPEHHBIM pabodeid
NpOrpaMMOM JMCHUIUIMHBL, pa3MelieH B 3JIEKTPOHHOW HH(pOpMaoHHO-o0pazoBarenbHO cpexe KpHKT HpI'VIIC,
JNOCTYITHOW  oOydaromieMycst — 4epe3  ero  JIMYHbIH  kabmHeT W JiekrpoHHyro  OubOmuoreky (OB

KpXTUpI YIIC)http://irbis.krsk.irgups.ru.
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Hpuaoxenue Ne 1 k padoueid nporpamme
b1.0.11 Xumus

POH/I OHEHOYHBLIX CPEJICTB

JJIS IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAlMM 1O JUCHUILJINHE
b1.0.11 Xumus



1. O0mue moJI0KeHUs1

@DOHJT OLEHOYHBIX CPEACTB SIBISETCS COCTABHOW YacThi0O HOPMATHBHO-METOAMYECKOTO
o0ecrieyeHns CUCTEMBI OIICHKH KayecTBa OCBOCHUS 00yUYaroMMUMUCs 00pa3oBaTeIbHON MPOTrPAMMBI.

@OHIBI OLIEHOYHBIX CPEACTB IpeJHAa3HAueHbl JJIs MCIOJNb30BaHHUS O0ydarolUMuUcs,
IPEenoIaBaTesIMH, aJMUHUACTPAIlMe YHUBEPCUTETA, a TaK K€ CTOPOHHHMHU OOpa30BaTEIbHBIMU
OpraHMu3alMsIMHU 7Sl OLIEHWBAaHUS KayecTBa OCBOCHHS O0Opa30BaTEIbHOW MPOrpaMMbl U YPOBHSA
c(OpPMHPOBAHHOCTU KOMITETCHIIUN Y 00yJarOIUXCS.

B cootBercTBUU ¢ TpeOOBaHUSAMU JEHCTBYIONIETO 3aKOHOATENILCTBA B cpepe oOpazoBaHus,
OLIEHOYHBIE cpezcTBa npeacTasisitoTes B Buae @OC 11t mpoBeaeHHs MPOMEKYTOYHOM aTTecTaluu
o0y4aromuxcsi 1m0 AUCHUIUIMHE (MOAYI0), mpakTuke. C y4yeToM JIEHCTBYIOIIErOo B YHUBEPCUTETE
[Tonoxenus o ¢opmax, MNEPUOAUYHOCTH W TOPSAKE TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTecTaluu oOyvaromuxcs (Bbiciiee oOpazoBaHue — OakaiaBpuar, CICLUAIUTET,
maructparypa), B coctaB ®OC s mpoBeeHUS MPOMEKYTOUHOW aTTECTAIlMU IO JUCIMILIUHE
(MOmymI0), MpaKTUKE BKIIOYAIOTCS OLIEHOYHBIE CPEICTBA JJISi MPOBEACHHS TEKYIIEr0 KOHTPOJSA
yCIIEBAEMOCTH O0YUaIOLIUXCSL.

3agauamu OOC aBiagoTCA:

— OLEHKa JOCTMKEHMH OOydaroluXcsl B MPOLIECCe U3YyYEHUS IUCUUIUIMHBI (MOAYJI) WIN
MIPOXOXKICHHUSI TPAKTUKH;

— obecrieyeHre COOTBETCTBUS Pe3yJIbTaTOB 00yUeHHs 3ajauaM OyayIiei mpodeccnoHanbHOMI
JeSITeTLHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX ¥ BHEAPEHHE MHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNbHBIN MpoIIece;

— CaMOIIO/ITOTOBKA M CAMOKOHTPOJIb 00YYAOIINXCS B IpoLiecce 00yueHMsI.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3PPEKTUBHOCTD.

s OouleHKH YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH HCHONb3YETCsl TPEeXypOBHEBas
CUCTEMA:

— MUHUMAJbHBIN YPOBEHb OCBOCHUS, 0053aTENBHBIN JIJIsI BCEX 00YYAIOIIMXCS M0 3aBEPIICHUIO
ocBoenust OIIOII; naet obiiee nmpeacTaBiIeHUE O BUJIE EATEILHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS 00BEKTOB MPO(HECCUOHATILHON eI TeIbHOCTH, METO/IOB U aJITOPUTMOB PEILICHHS
NPaKTUYECKHX 3a/1aY;

— 0a30BBIi  ypOBEHb OCBOEHHUS, MPEBBIIICHHE MHHUMAIbHBIX  XapaKTEPHUCTUK
c(OPMHPOBAHHOCTH  KOMIIETCHIIMH; TIO3BOJIIET  peIlaTh THUIIOBBIE  3a/a4d, TNPUHUMATH
npodeccCHOHaNbHBIE W YIPABICHYECKUE PEIICHHs] M0 W3BECTHBIM alrOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHUH YpPOBEHb OCBOCHHSI, MAKCHUMaJIbHO BO3MOXKHAsI BBIPAXKEHHOCTh XapaKTEPHUCTHUK
KOMITETEHIIHIA; TTPE/IIoJIaraeT rTOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a49H MTOBBIIIIEHHON CII0KHOCTH,
HETHUIIOBBIE 3aJa4d, MPUHUMATh MPO(EecCHOHANBHBIE M YIPABICHYECKUE DPEIICHUS B YCIOBHUSIX
HETIOJTHOM ~ OTPENIENICHHOCTH, TpW  HEJAOCTATOYHOM  JIOKYMEHTAJIFHOM, HOPMAaTHBHOM U
METOAMYECKOM 00ECTICYCHHH.



2. IlepevyeHb KOMIIETEHIMI C YKa3aHHEM 3TanoB ux GopMupoBaHus.
IToxka3zaresn OLEHUBAHUSA KOMIECTCHIUHA, KPUTEPUH OLCHKHU

JucuummmHa « XUMUsS» y9acTBYeT B JOPMUPOBAHUN KOMIICTCHITHH:
OIIK-1. CriocoGeH mpuMeHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIE 3HAHUS, METO/IbI
MaTEeMaTHYECKOTO aHAIIN3a U MOJICTHUPOBAHUS B IPOPECCHOHATBHON JACSITEITLHOCTH.

IIporpaMmMa KOHTPOJILHO-OLICHOYHBIX MepONpUATHI — 0uHasi popma oOyueHHust

Kon
WHIUKATO
HaumenoBanue A P
OOBEKT KOHTPOJIS a HaumenoBanue
Hene KOHTPOJIBHO-
Ne (TmoHsTHE/TEM/pa3en u T.J. IOCTHKEH OIIGHOYHOTO CpEe/ICTBA
s OIICHOYHOTO «
JVICIUTUTAHBI) us (dpopma mpoBeneHMS*)
MEPOTIPUATHS
KOMIICTEHIT
138
o 1.1 OcHOBHBIE 3aKOHBI XUMUHU. PasnoypoBHeBbIE 3a1auu U
1 1-2 KOHimme T'a30BbIE 3aKOHBI OIIK-1.7 | 3amanus — U3 (mucbMeHHO)
P Komnoksuym (ycTHO)
2.1 CrpoeHnue atroma 1 OIIK-1.7 | Otuer mo 1abopaTOpHEIM
NIEPUOJUYECKHIE CBOMCTBA 3JIEMEHTOB. paboTtaM (ITUCHMEHHO)
Texymuii Ilepuoaudeckuii 3aKoH. DKBUBAJICHT U Pa3zHoypoBHEBBIE 3a1auu U
2 3-4 KOHz ollb MOJISIpHAsi Macca SKBUBAJICHTA. 3amanus (M/13)
p OCHOBHBIE XapaKTEPUCTUKU Komnoxsuym (ycTHO)
3JIEMEHTOB. BUibl XMMUYECKOH CBA3U B
Pa3IHYHBIX THIAX COCTUHECHUH.
3.1 DuTpomms, sHeprus ['udoca, OtueT o 1abopaTopHEIM
3 5.6 Texymmmii HATIPaBJICHHOCTh XUMHYECKUX OITK-1.7 pabotam (ITMCHMEHHO)
KOHTPOJIb MIPOIIECCOB. 3aKOHBI TEPMOJMHAMHUKH. ’ Komnoksuym (ycTHO)
Kunernka XuMUUECKUX peaKIHid.
4.1 OkucaUTENBHO-
BOCCTAHOBHTEIIEHBIC PEaKITHH.
DIEKTPOXIUMHUIECKHE TPOIIECCHI B
TraJIbBAHUYECKUX JIEMEHTAX. Otuer 1o 1a00paTOPHBIM
. l'anbBaHUYECKUE 2JIEMEHTHI, paboTtam (MUCEMEHHO)
Texymuit
4 7-8 KOHTDONE aKKyMYJIATOPBI, UCTIOJIb30BAHUE HA OIIK-1.7 | Pa3HOypOBHEBBIE 3a/1a4H U
p JKEJIE3HOJOPOAKHOM TPAHCIIOPTE. 3amanus (M/13)
Onextponus. KatonHoe Komnoxsuym (ycTHO)
BOCCTaHOBJICHHE M aHOJTHOE
OKHCJICHHE. DIIEKTPOJIN3 C AKTHBHBIM U
WHEPTHBIM aHOIOM. 3akoHBI Dapajest.
5 9-10 Texymuii 5.1 DNeKTpOXUMHUECKUE CUCTEMBI: OIIK-1.7 | Oruer o 1aboOpaTOPHBIM
KOHTPOJIb ranpBaHuueckue emeHTsl. DJ1C. paboram (IIMCbMEHHO)
6.1 Teopust ANEKTPOIUTHUECKOH
. Ortyer 1o 1a60paTOPHBIM
Texymmuit auccoumanyuy. Boxopombiii a00TaM (TIUCHMEHHO)
6 11-12 Y nokasarens. ['uaponus conew. onk-1.7 | %
KOHTpPOJb . Pa3noypoBHeBbI€E 331241 U
OnexTponu3 coseil. XapaKTepUCTHKA
N samarnsa (M/13)
cpezsl pacTBOpOB. ['unponns comneil.
7.1 Koppo3us MeTaIoB M 3aIIuTa OT
o KOppo3uu. TOIIMBHBIE 3JIEMEHTBHI. Otuer o 1abopaTOpPHEIM
Texymuii
7 13-14 KOHTDOID Bomnopoanas snepreruxa. Ilpomeccs OIIK-1.7 | pabotam (ICEMEHHO)
p KOPPO3HUH U METOBI OOPHOBI C KomnokBuywm (ycTHO)
KOPPO3HEH.
8.1 OU3MKO-XUMHUYECKHE CBONCTBA,
8 15-16 Texymuii METOJIbI ¥ 3aKOHOMEPHOCTHU peaKIUi OIK-1.7 OtueT Mo 1abopaTOpPHEIM
KOHTpPOJb CHHTE3a U MpeBpaleHUH ’ paboram (TIMCHMEHHO)
BBICOKOMOJIEKYJISPHBIX COCAUHEHUIH
Texymmuii OIIK-1.7 TectupoBanue
9 17 Y Pazpen 1-8 P
KOHTPOJb (KOMIIBIOTEpHBIE TEXHOJIOTHH)




Pazgen 1. OcHOBHEIE 3aKOHBI XUMHH
Paznen 2. CtpoeHue BemecTna.
Paznen 3. DHepreTnka XUMHIECKUX
NpeBpaleHuil. XUMUYecKass KUHETHKA
1 paBHOBECHE.

Pasgen 4. OxucanurensHo-

IIpomexxyrouna CobecenoBanne (yCTHO)
BOCCTaHOBHTEIBHBIC PEAKIIHH.
10 s aTTECTALAS — OIIK-1.7 TectupoBanue
Pazpnen 5. DnexTpoxuMuyeckue
3a4er (KOMITBIOTEpHBIE TEXHOJIOTUH)
CHCTEMBI: TaTbBAHUYECKHUE DJICMEHTHI.
SAC.

Pazgen 6. DnexTponus comneil.
Paznen 7. Koppo3us MeTanios.
MeToab! 3alUTE OT KOPPO3HH.
Paznen 8. XumMus noamMepos.

*d)opMa MMPOBCACHUA KOHTPOJIbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOT'HH.

Onucanue nokasareJieil U KpUTeprueB OLICHUBAHUS KOMIIETCHIMI
Ha pa3/IMYHbIX dTanax ux popmuposanus. Onucanue MWKAJ OUEHUBAHUS

KoHTposb KkauecTBa OCBOCHHS IHUCIMIUIMHBI/TIPOXOXKICHUSI TPAKTUKH BKJIOYAET B ceOs
TEKYIIMHA KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHYHO aTTecTauuio. TeKyluil KOHTPOJb
YCIIEBAEMOCTH M MPOMEXKYTOUYHAsI aTTECTAIMsI OO0YYaIOIIUXCsl MPOBOASATCS B IEJSIX YCTaHOBIICHUS
COOTBETCTBUS IOCTHXKEHUHN 00YJaIOIINUXCS MOATAMHBIM TPeOOBaHUSAM 00pa30BaTEIbHOMN MPOTPAMMBI
K pe3yJbTaTaMm 00y4deHus ¥ POPMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM IPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIIMXCA. 3ajadya TEKYIIErOo KOHTPOJISI — OINEpPaTUBHOE U PETYJISIPHOE
yrpaBieHHe YIeOHOM NesSTENbHOCTHIO 00YUAIOINXCs HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OLlEHMBAaHUS YUUTHIBAIOTCS B BUJIE CPEIHEN OIIEHKH MPHU MPOBEICHUHN TPOMEKYTOUHOU
aTTeCTalluu.

J171s1 o1leHuBaHMS PE3YIHTATOB 00YUEHUS UCIIOJIb3YETCS YEThIpEXOANTbHAS IIKAJA: «OTIUYHO,
«XOpOIIIO», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHHO» U JABYXOa/UIbHAS IIKAJNA: «3aUTEHOY,
«HE 32a4TCHO.

[IepeueHb OLIEHOUHBIX CPEACTB, UCITOIB3YEMBIX IS OLICHUBAHUS KOMIIETEHLIMI Ha Pa3IMYHbIX
sTanax ux (OPMUPOBAHUS, a TaK K€ KpaTKasi XapaKTEPUCTUKA ITUX CPEJCTB MPUBEIEHBI B TAOIHUIIE.

HaumeHnoBanue IIpencraBnenue
Ne OLIEHOYHOT'O Kpartkas xapakTepucTKa OLEHOYHOTO CPEICTBA OLIEHOYHOI'0
cpescTBa cpenctea B POC

CpencTtBo KOHTPOJISL YCBOGHMS Y4eOHOrO MaTepHana TeMBl,
pasgena WM pasfenoB AMCHUILUIMHBIL, OpraHU30BaHHOE Kak | Bompocel o
1 | KomnokBuym yuyeOHOe 3aHsTHE B BHUJAE coOeceloBaHWS IIPENoAaBaTeNs C | TeMam/paszesiam
00y4JaromuMucs. JUCLUTUINHBI
MoskeT OBITh HCIIOJTB30BAHO JUIS OIIEHKH 3HAHUK 00yJaromuxcs

PaznuuaroT 3a1a4uu U 3a/1aHNUA:

— PENnpoayKTHMBHOIO YPOBHS, IIO3BOJSAIONIME OLEHHUBATH U
JUarHOCTHPOBATh 3HaHWE (aKTHUECKOro Marepuana (6a3oBble
MTOHATHS, AITOPUTMEI, ()aKThl) U YMEHHUE MIPABUIBHO UCIIOTIH30BATH

Kommuexr
CHeHATbHBIC TEPMUHBI M TOHSTHS, y3HABAHNE 00BEKTOB U3YUCHUS
Pa3HOYPOBHEBBIX
B paMKax ONPEACICHHOTO pa3jieia JUCIUILUINHBL; 3a724 ¥ 3a1aHHH
PazHoypoBHEeBBIC MOXET OBITh HCIIONB30BAHO JUIS OICHKHA 3HAHWA W YMCHHH i
2 | 3agauyu W 3aHaHus | OOYYarOIIUXCS;
KOMIUTEKTHI 337124 1
na3) — PEKOHCTPYKTHUBHOTO YPOBHsI, TIO3BOJISIONINE OLIEHWBAaTh U B—
JMUAaTHOCTHPOBATh  YMCHHS CHHTC3WPOBATh, aHAIH3UPOBATH,
N . OIIpEEIEHHOTO
0000mmaTh  (aKTHUECKUH W  TEOPETHUUCCKUI  Marepwail C ypOBHS

(hOopMyIHpPOBaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBJICHHUEM
MIPUYUHHO-CIICICTBEHHBIX CBSI3€H;

MOXET OBITh UCIIOJIb30BAHO ISl OLICHKH 3HAHUI, YMEHHIA, HABHIKOB
1 (WITM) OTBITA ACSITETLHOCTH O0YJIarOIIUXCS;




—  TBOPYECKOTO  YPOBHS, TO3BOJIIONIME  OLIEHMBATH U
JIMarHOCTHPOBATh YMEHHS, HWHTCTPUPOBATh 3HAHHS Pa3IMYHBIX
o0acTeil, apryMeHTHPOBATh COOCTBCHHYIO TOUKY 3pEHIUS;

MOJKET OBITH UCIIOIB30BAaHO IS OLICHKH 3HAHUH, yMEHUH, HABBIKOB
1 (WIM) OIBITA IESTEIFHOCTH 00YJaIOIINXCs

Otuer o
3 | naGopaTopHBIM
paboram

CpencTBo, TMO3BOIISIONIEE  OLEGHUTH yMEHHE 00ydaromerocs
NHCHMEHHO H3JIaraTh CyTh ITOCTAaBICHHON 3a/lau¥l, CaMOCTOSTEIIHLHO
NPUMEHATH CTaHAAPTHBIC METOMBI PEIICHNUS ITOCTABICHHON 3a/1auHl C
UCIIONIb30BAaHUEM HMEIOLIEHCsT J1abopaTopHON 0a3bl, MPOBOAUTH
aHaJIM3 MOYYSHHOT'O pe3yibTaTa paboThL.

MoskeT OBITh UCTIONB30BAHO /ISl OLICHKH YMEHUH, HaBBIKOB U (WJIN)
OIIBITA JIESTEILHOCTH 00yHaroNXCcs

Tewmbl 1abopaTOpHBIX
paboT u TpeboBaHUS K
UX 3aIUTe

4 | TectupoBaHue

CuctemMa  CTaHIAPTH3MPOBAHHBIX  3aJaHUH,  MO3BOJISIOIIAS
ABTOMATH3MPOBaTh MPOLEAYPY HW3MEpPEHUS YPOBHS 3HaHMH U
yMEHHI 00ydaromerocs.

MosxeT OBITh UCIIOIB30BaHO IS OLICHKH 3HAHUI, yMCHUIl, HABBIKOB

1 (WIN) OTIBITA JESTETPHOCTH 00yJaroIIuXCsI

TumnoBsle TECTOBBIE
3aJaHus

5 | 3ager

OIIbITa ACATCIbPHOCTHU 06yqa}0meroc;{ 110 JTUCIUITIIMHE.

U (WIK) ONIBITA AESTEIBHOCTH 00yJaromuXcs

Cpe,HCTBO, TIO3BOJIAIOIICC OLICHUTD 3HAHUA, YMCHUS, HABBIKOB U (I/IJ'II/I)

MoskeT OBITh UCIIOJIB30BAaHO JJIA OLICHKH 3HaHPII71, yMeHPIﬁ, HaBBIKOB

Ilepeuenn
TEOPETUUECKUX
BOIIPOCOB U
MPaKTUYECKUX 3aJaHUI
TumnoBsle TECTOBBIE
3aJIaHus

KpnTeme H IIKAJbl OHCHUBAHUA KOMHETGHHHﬁ B pe3yJbTaTe U3y4ueHus IlI/ICIII/IHJII/IHbI/
IPH MPOXO0KACHUHA IIPAKTHKHU IIPHA IIPOBECACHUUA l'lpOMe)KyTO‘lHOﬁ aTreCcTralumn

B (popme 3a4yera. IlIkana oneHUBAHUA YPOBHA OCBOCHHS KOMIIETECHIIUI

Ixanbl
OIICHHUBAaHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOCHUS
KOMIICTCHIINHU

«Ba4YTCHO»

OOyuaromuiicsi NPaBWIBHO OTBETHJ HA TEOPETUYECKUE BOIPOCHI.
[Toxa3ay OTIMUYHBIC 3HAHUS B paMKax ydeOHOro Matepuaina. IIpaBuisHO
BBIMOJIHWJI IIpaKTHYecKue 3amaHus. llokaszal OTIMYHBIE YMEHHUS W
BIIAJICHUs] HABBIKAMH NPUMEHEHUS MOIY4YEHHBIX 3HAHUI M YyMEHUH IpH
peleHny 3agad B paMKax ydeOHoro wmarepuana. OTBETHJI Ha Bce
JONOJIHUTENBHBIE BOIIPOCHI

Bricokmit

OOywatommiics ¢  HEOONBIIUMHM  HETOYHOCTSIMH  OTBETWJI  Ha
TeopeTHyeckre Bonpockl. [lokazan xopornme 3HaHHS B paMKax y4eOHOTO
Mmarepuasia. C HEOONBIIMMH HETOYHOCTSIMH BBITIOJNHUI HPAKTHYECKUE
3ananus. [Tokaszan xopouue yMeHus U BJIaZieHUs] HaBbIKaMU IPUMEHECHHUS
MTOJTyYCHHBIX 3HAHUK ¥ YMEHUHN NIPH PEIICHUH 3a7jad B paMKaxX y4eOHOTo
MaTepuasa. OTBETHI Ha OOJIBIITMHCTBO JOIMOJIHUTEIBHBIX BOIIPOCOB

BazoBriit

OOyuaroniiicss ¢ CyIIECTBEHHBIMH HETOYHOCTSMH OTBETHJI Ha
TEOPETHYECCKHE BOMPOCHL. IloKasan yIOBJICTBOPUTEIILHBIC 3HAHUS B
pamkax ydeOHOro wmarepuana. C CyHICCTBEHHBIMH HETOYHOCTSIMH
BBIMIOJIHAJI TIPAKTUYECKHE 3afaHus. [loKasan yaOBICTBOPUTEIbHBIC
YMCHUSI W BJIAJCHUS HABBHIKAMH NPUMCHEHUS IOJyYCHHBIX 3HAHHU |
YMEHUH TpHU PElICHUH 331324 B paMKax yueOHOro MaTepuana. JJomycrun
MHOTO HETOYHOCTEH MPH OTBETE HA JOMOJIHHUTEIHHBIC BOIIPOCHI

MuHuManbHBIA

«HC 3a4YTCHO»

OOyywaromuiics TpH OTBETE HAa TEOPETHUYECKHUE BOIPOCHl M IpH
BBITIOJTHEHUH MPAKTHYECKNX 3aaHuH POAEMOHCTPUPOBAT
HEJIOCTaTOYHbIH ypOBEHb 3HAaHMH M YMEHHWH INpH pEIlIeHHH 33/1a4 B
paMkax ydeOHoro Marepuasia. [Ipu oTBeTax Ha JOMOJHHUTEIbHBIC
BOIPOCHI OBUIO JOMYIIEHO MHOXKECTBO HEMPABHUIIBHBIX OTBETOB

Komnerenmus
He chopMupoBaHa




KpuTtepun u mkasna oneHMBaHUs TECTOBBIX 321aHUI MPHU MPOMEKYTOYHOM aTTeCTAIIUN
B opme 3a4eTa

[ITkana oLleHUBaHUs Kpurepuu onieHuBanust

O0yuarontuiicst BepHO 0TBeTHI Ha 70 % 1 GoJiee TECTOBBIX 3aaHuil pu
MPOXO0KJICHUU TECTUPOBAHUS

«3a4YTCHO»

OO6yyatouiuiicst BEepHO OTBETHI Ha 69 % M MEHee TEeCTOBBIX 3aJlaHuil Ipu
MIPOXOXKACHUH TECTUPOBAHUS

«HC 3a4YTCHO»

KpuTtepuu u mKaabl OlleHUBAHUS Pe3yJIbTATOB 00yUeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCieBaeMoCTH

3aganus pekoHcTpykTHBHOIO YpoBHs (M/13)

OreHka Kpurepuii oneHku

OOyuaronuiicss MOJTHOCTBIO M IMPABUIBHO BBIMOJHHI 3afaHus. [loka3an OTJIHYHBIC
3HaHUsA, YMCHUA U BJIaJICHHUA HaBbIKAMU NPUMCHCHUA UX NPU PCHICHUU 3aJad B paMKax
YCBOGHHOT0 ydeOHoro marepuaina. Pabora odopmieHa akKypaTHO M B COOTBETCTBUH C
MIPEABSBIISIEMBIMU TPEOOBAHUSIMH

COTJIIUYHO»

OOyyaronuiicsi BHITIONHWI 33/1aHus ¢ HeOOJIbIIMMU HeToyHocTsiMH. [lokazan xoporurue
«XOPOIIOH 3HAHUS, YMEHHUS U BIIAJICHUS HAaBBIKAMM MPUMEHEHUS UX IPU PEIICHHH 33734 B paMKax
YCBOGHHOTO ydeOHoro Marepruana. EcTe HenocTaTku B 0hopMIIeHUH paboThI

OOyyvarommiicst BBINOJHHUI 3aJaHUsl C CYIIECTBEHHBIMH HETOYHOCTSAMH. Ilokaszan
YIOBIETBOPUTENIbHBIE 3HAHWS, YMEHHUS W BIaJCHUS HaBBIKAMHM NPUMEHCHHUS UX IPH
peIIeHNH 3aJad B paMKax YCBOCHHOTOo y4ueOHoro marepuana. KagectBo odopmieHus
paboTHI IMEET HEJOCTATOYHBIH YPOBEHb

«YAOBJICTBOPUTCIIBHO»

[lpu BbImOJHEHWHW 3agaHUid OOydYaroUIMiCAs NPOAEMOHCTPHPOBAT HEIOCTATOYHBIH
«HEYJOBJIICTBOPHUTEIIBHO» | YPOBEHb 3HAHHWH, YMEHUH U BIAJICHUS] UMHU MPU PELICHHHU 33734 B paMKaX YCBOCHHOTO
yueOHOro MaTepuaa

Otuyer no J1a6opaTropHbIM padoTam

OreHka Kputepunii onenku

Jlabopatopnas  paGoTa  BBIIOJIHEHA B 00O3HAUEHHBIH
NpernojaBaTeieM CpOK, B TOJHOM 00beMe C COONI0ACHHEM
HeoOXxoauMoil mocnenoBarenbHocTH. OOywaromuiicss paboTan
«OTIINYHO» MOJTHOCTBIO  CaMOCTOSITENBHO; IIOKa3al HeOoOXOAWMBIEe IS
NPOBE/IeHUsI PabOThl TEOPETHYECKHE 3HAHHUS, IPAKTHYECKUE
yMeHus W HaBeIKH. Pabora (oT4er) odopmieHa aKKypaTHO, B
HanboJiee ONTHMAIbHON JUIsl PUKCAIMU pe3ysbTaToB opMe

JlabopatopHass  paboTa  BBIIOJHEHA B  OOO3HAYECHHBIN
npernojaBaTeieM CpPOK, B MOJHOM O0bEME W CaMOCTOSTEIBHO.
JlomylieHbl OTKJIIOHEHUSI OT HEOOXOAMMOMN MOCIEI0BATEILHOCTH
BBINOJIHE-HUS, HE BIMSIOUIME HA IPABWIBHOCTh KOHEYHOTO
«XOPOLIO» «3a4TEHOY pesynbrata. PaboTa moka3piBaeT 3HaHHWE ~O0YdAIOIIUMCS
OCHOBHOT'O TEOPETHYECKOr0 MaTepuaia U OBlIaJIeHHe YMEHUSIMH,
HEOOXOIUMBIMU JJISi CAMOCTOSTEIIEHOTO BBITIONTHEHUS Pa0OTHL.
JonymeHnsl He-TOYHOCTH M HEOPEeXHOCTh B O(QOPMIICHHH
pe3ysbTaToB padoTHI (0TYETA)

JlaboparopHasi paboTa BBIIIOJIHEHA C 3aJCPIKKOH, MUCHMEHHBIN
otyetr ¢ Hemoueramu. JlabopaTopHas paboTa BBIOJTHSETCS H
odopmisieTcss 0OydJarOmMMCs TPH MOCTOPOHHEH momomu. Ha
«YIOBJICTBOPUTEIHHOY BEITIOJTHEHHE pPa0OTHl 3aTpaduBacTcss MHOro BpemeHH. OO0y-
YAIOMIMICS MOKA3bIBACT 3HAHMS TEOPETUUECKOTO MaTepuaia, HO
WCTBITHIBACT 3aTPyAHEHHE IIPH CAMOCTOSTENHHONH paboTe ¢
HMCTOYHHKAMU 3HAHWHU M IPHOOpaMu

JlaboparopHass paboTa He BBITIOJHEHA, MACHMEHHBIH OTYET HE
MPE/ICTaBIICH.

PesynbraThl, Moay4eHHbIe 00yUYarOIMMCS HE TO3BOJISIOT CeIaTh
MPaBUJIbHBIX  BBIBOJOB M MOJHOCTHIO  PACXoOAsiTCI €

«HCYIOBJIETBOPUTEIBHO) CHE3AYTCHO»




MOCTaBICHHONH  menblo. [loka3plBaeTcst  IUIOXO€  3HAHHE
TEOPETHYECKOTO0 MaTepuala M OTCYICTBHE HEOOXOIMMBIX
yMEHU.

JlabopatopHass paboTa HE BHINOJHEHA, Yy  yYaIIerocs
OTCYTCTBYIOT  HEOOXOOWMBIE UIS  TPOBENEHUS  pabOTHI
TEOPETHIECCKUE 3HAHNSA, TPAKTUUCCKUE YMEHUSI U HABBIKH

KoitokBuym

Ornenka Kpurepuii oneHku

I'my6okoe M TPOYHOE YCBOCHHE IIPOrPAMMHOIO MaTepHaa.
[MonHble, TOCICAOBATEIbHBIC, TPAMOTHBIE M  JIOTHYECKH
M3araeMblie OTBETHI P BUIOM3MEHEHHH 3amanusi. O0ydaronmuiics
«OTIINYHOY CBOOOJIHO CIIPABJIACTCS C IOCTABJICHHBIMH 3aJadyaMH, MOXET
00OCHOBaTh IPHHSATBIC pPELICHHS, NEMOHCTPUPYET BIIAJICHUC
pPa3HOCTOPOHHUMH  HaBbIKAMH ¥ IPUEMaMH  BBIIOJHCHUSA
NPaKTHYSCKUX 3aJaHUH

3HaHue MNporpaMMHOr0o Matepuajia, rpaMOTHOC H3JIOKCHHC, 0e3
CYHICCTBCHHBIX HETOYHOCTEHl B OTBETC Ha BOIIPOC, MpaBUIIBHOC
NPUMCHCHUC TCOPECTUYCCKUX 3HaHI/II>‘I, BJIaACHHUC HeO6XO,I[I/IMI>IMI/I
HaBBIKaMU ITPU BBINTOJIHCHUM MPAKTUYCCKUX 3aJ1av

«GBaYTCHO»
«XOPOLIO»

VYcBoeHUE OCHOBHOIO Marepuaja, IpU OTBETE JOIyCKArOTCA
HETOYHOCTH, TpPU  OTBETE€  HEJOCTATOYHO  IpaBWIbHbBIC
«YJIOBJIETBOPUTEIIHHO) (hOpMYIIMPOBKH, HApYIICHHE MOCICAOBATCIBHOCTH B H3JI0KCHUH
NMpOrpaMMHOr0  MaTepuasa, 3aTPyJHEHHUS B  BBINOJHEHUU
MPAaKTUUECKUX 3aJaHuI

Cnaboe 3HaHHE MPOTrPaMMHOIO Marepuana, He ObLIO HOIBITKH

«HEYOOBJICTBOPUTECIILHO» «HEC3a4YTCHO»
BBIITOJIHUTH 3a1aHUC

Kpurepun n mkaja oneHUBaHHUs TECTOB 10 pa3aejiaM

[IIxana oneHUBaHUS Kpurepun onienuBanust

OOyuaromuiicst BepHo otBeTHin Ha 90 — 100 % TtecToBBIX

«OTIUYHO» o
3aIaHUU IPU MIPOXOKACHUU TECTUPOBAHUS

OOyuaromuiicst BepHO oTBeTHn Ha 80 — 89 % TecToBBIX

«XOpOoUIO» «3BavYTCHO» o
3aJIaHUU IIPU MPOXOKJICHUU TECTUPOBAHUS

OO6yuatonmuiicss BepHo otBetwa Ha 70 — 79 % TecTOBBIX

«YAOBJICTBOPUTCIILHO» o
3aJIaHUU IIPU MPOXOXKJICHUU TECTUPOBAHUS

OO6yuatoniuiicss BepHO OTBEeTHI Ha 69 % U MeHee TeCTOBBIX

«HEC YAOBJICTBOPUTCIILHO» «HEC 3a4YTCHO» o
3aJIaHUU IIPU MPOXOKJICHUU TECTUPOBAHUS




3. TunoBbie KOHTPOJIbHbIE 3aJaHNS UJIM HHbIE MaTePHAJIbl, HEO0X0AMMbIe
JJIS1 OLEHKH 3HAHMI, yMEHH i, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETCHIMI
B IIpolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBbI

3.1 TunoBsble 3a1aHNsl PeKOHCTPYKTHUBHOTO ypoBHs (U/13)

Bapuantel 3amanuii (25 BapuaHTOB 1O KaXJIOHW TEME) BBIIOKEHBI B DJICKTPOHHOU
uH(popmanmonHo-oopazosarensHoi cpene KpWKT Upl'VIIC, moctymHoil oOydaromeMycs: uepe3
€ro JIMYHBIA KaOuHeT.

Hwxe npuBeneHsl 00pasibl THUIOBBIX BAapPHAHTOB 33JlaHUN PEKOHCTPYKTUBHOTO YpPOBHS,
MPEelyCMOTPEHHBIX paboyuei MporpaMMoil TUCIUTUTHHEI.

OO6pa3zer; TUTIOBOTO BapuaHTa 3a/JaHUs
PEKOHCTPYKTHUBHOTO YPOBHS
1o Teme «OCHOBHBIE 3aKOHBI XUMUU. ['a3oBbie 3akoHbI» (M3 No 1)

1 Kakoe xonuaectBo BemecTBa coaepxkurcs B 10 T oprodocdara narpus?
2 OnpenenuTe KBUBAJICHTHBIE MACChI KUCIIOT B CJICYIOIINX PEAKIIUIX:

a) Mg(OH); + 2H3PO3 — Mg(H2PO3); + 2H20;
6) AI(OH); + 3H2SO4 — Al(HSO4); + 3H20.

3 OauH okcuja Mapranua coaepxur 22,56% xucnopoga, a apyrod — 50,50%. Beruucnure
SKBUBAJICHTHI MApPTaHIa B 3TUX OKCHJIAX U COCTABBTE MX (hOPMYIIBIL.

4 Tlpu 17 °C u maBnennn 1,04-10° Ila macca 0,624 o’ raza paBHa 1,56 r. Onpenenute
MOJISIPHYIO MaccCy rasa.

OO0pazel THIIOBOTO BapHaHTa 3a/IaHuUs
PEKOHCTPYKTUBHOTO YPOBHS
«CTpoeHue aromMa U IePUOINYECKUE CBOMCTBA 3JIeMEHTOB. Ileproanuecknii 3akOH. DKBUBAJICHT U
MOJISIpHAasi Macca SKBUBaJIeHTa. OCHOBHBIE XapaKTEPUCTUKH AJIEMEHTOB. BUabl XUMUYECKOH CBS3U B
pa3iauuHbIX TUNax coequHeHui» (M3 Ne 2)

1 OxapakTepu30BaTh JIEMEHT C MOPSIKOBBIM HOMepoM 39 10 IaHy:

pacIioyio’KeHHNe IEMEHTa B IEPUOJIMIECKOI cucTeme;

CTPOEHHE €TO aTOMa;

3NIeKTpOHHast popmya;

HIIEKTPOHHOE CEMEHMCTBO aTOMa;

BAJICHTHBIE 3JICKTPOHBI;

OTIHCAaTh BaJICHTHBIC AJIEKTPOHBI HAOOPOM M3 YETHIPEX KBAHTOBBIX YHCEIL.

2 Hamucatb 3J€KTpOHHbIE (GOPMYJBI aToMa celieHa B cleayrounmx coenuHeHusx: HaSe,
NaxSeOs.

3 Ompenenuth TUIN THOPUAM3ALMHM LEHTpAJIbHOrO aroma B Mosekyne SiHs m ykasath ee
TEOMETPUUECKYIO (OpMY.

4 HapucoBath cTpyKTypHO-Tpaduueckyo ¢opmyny Ki:PO; m ykazaTh kakue XUMHUYECKHUE
CBSI3M 00Pa3yIOT JAHHOE COeTMHEHHUE U YKa3aTh YHCIIO G- U T-CBSI3EH.

OO0pasel THIOBOTO BapHaHTA 3a/IaHuUs
PEKOHCTPYKTHUBHOTO YPOBHS
o TeMe «OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pCaknunu. 3H€KTpOXI/IMI/I‘-I€CKI/Ie MponeccChul B
raJIbBAHMYECKUX JIEMEHTax. [ anbBaHUUECKHE JIEMEHTHI, aKKYMYJIATOPbI, HCIOIb30BaHUE Ha
KEJIE3HOAOPOKHOM TpaHcnopTe. DnekTposn3. KatogHoe BOCCTaHOBICHUE U aHOJITHOE OKUCIICHHE.
DNEeKTPOIN3 ¢ aKTUBHBIM U MHEPTHBIM aHOI0M. 3akoHbl Papanes» (M3 Ne 3)



1 Ilpu cropanum 11,5 r xuznkoro sTwiioBoro cnuprta Bbaenwiocs 308,71 k/k TEmioThl.
Hanumure TepMoxuMuuecKoe ypaBHEHHE PEakiuy, B pe3yibTaTe KOTOPOi 00pa3yroTcsl mapbl BOJbI
U IUOKCU] YIJIepoJa.

2 Ucxopns u3 BenuuuH AG 298 COCIMHEHUH, YYaCTBYIOIIMX B PEAKIIMH, ONIPEICIIUTE, BOZMOXKHA
JIY peaKuus

ADLOs3 (1) +2S03 (1) = Al2(SO4)3 (1)?
3 Onpenenute, MmoxeT v ipu 900 K npoTtekaTs peakius
2802 + 02 =280:3,
ecmu K, =2,043-10°2,
4 Yepes HeKOTOpOE BpeMs nociie Hayaina peakiuu 3A + B =2C + D koHIleHTpalluu BEIIECTB

cocraBuiu:[A] = 0,03 mous/i; [B] = 0,01 monw/n; [C] = 0,008 moaw/n. KakoBbl MCXOTHBIC
KOHIIEHTpaluu BemectB A v B? Berauciure CKOpoCcTh MPSIMOil peakiy B 3TOT MOMEHT.

5 Onpenenuts TeMnepaTypHbId KOAQQHUIUEHT CKOPOCTH PEAKIMH, €CIIU CKOPOCTh PEaKIHU
npu 20 °C 6su1a paBroii 0,01 momns/n-c, a mpu 80 °C — 1,480 monb/n-c?

6 Onpenenuts 3HaUeHUE KOHCTaHTHI paBHOBecust cuctembl 2HCI = Ha + Cl, ecniut u3BecTHO,
YTO B MOMEHT PaBHOBECHS KOHIEHTPALMU XJIOpa M BOJOpoJa Obutd paBHBI U cocTaBisuiu mo 0,01
MOJIb/JI, 2 Ha4allbHAsl KOHIICHTpAIUs XJI0poBogopoaa obuta 0,04 Moib/I.

7 B xakywo cTopoHy cMectutcs paBHoBecue B cucteMe Na(r) + Oz(r) = 2NOz(r), ecnu a)
YBEIUYUTH KOHIIEHTPAIHIO N2; 0) yMEHBIIIUTh IaBICHUE?

OO0pazel TUIOBOTO BapuaHTa 3a/laHus
PEKOHCTPYKTHUBHOI'O YPOBHS
110 Teme «Teopus IEKTPOIUTHIECKON nrcconanni. Boaopoanslii nokasarens. [ uaponus cosen.
OnexTponu3 coiei. XapakTepucTuka cpeasl pactBopos. I'naponus coneit» (U3 Ne 4)

1 CocraBbTe MOJNEKYJISpHbIE M HOHHBIE YpPaBHEHHUS pEaKLUUH, MPOTEKAIOIIMX MEXIY
BEILECTBAMM:

a) CuCl u Ca(OH)»
0) AI(NO3)3 u Nal

2 CocTaBbTe MOJIEKYJSIPHbIE YypaBHEHUS peaklud, KOTOpbIE BBIPAXKAIOTCS HOHHBIMHU
YpPaBHEHUSIMU:

2Fe** + 3HaS = FesS; + 6H'

3 Hanummre ypaBHenus runpoinunsa coiaeit MnSO4, Cu(NOz).. Ykaxute pH pactBopa.

4 Cxonbko rpammoB NaxSO4 notpebyercs s PUTOTOBIeHUsS 5 iM> 8 %-HOro pacTsopa (p =
1,075 r/em’)?

5 YeMy paBHaA MOJISIpHasi KOHLEHTpPALUs MOHOB BOJOPO/A B pacTBOPE a30THOM KHUCIOTHI pH,
KOTOPOI'O COCTaBJISET 4.

6 B 100 cm® Boawl comepxkurcs 4,57 T caxapossl (Ci12H22011). Onpeznenure Temmeparypy
KpHUCTaJNTU3AI[MH PacTBOPA.
OO6pazel TUIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTHBHOTO YPOBHS

1o TeMme «Teopus dNEKTPOIUTHIYECKON qucconuanu. Bonopoansiil mokaszarens. [ Hapoauns3 conen.
OnexTpoau3 coneil. XapakTepucTuka cpesibl pacTBopoB. ['uaponns conein» (M3 Ne 5)

1 Ucnonb3ysa MeTo1 MOTypeakluii, ypaBHATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU:

NaBr + MnO; + H2SO4 — MnSO4 + NaxSO4 + B, + HyO;



P + HIO; + HO — H3PO4 + HL

2 CocrtaBuTh YpaBHEHHs TMOJNypeakUUMid M yKa3aTh KakKOMl MpOLEcC OKUCICHHS WU
BOCCTAHOBJIEHUSI IPOTEKAET IIPU CIAEAYIOUIUX [TPEBPALLICHUSIX

H3Sb — AsO3*; NO; — NH4™; H>Se — SeOs.

3 MOryT 11 IPOUCXOANTH OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKIIMHA MKy BEIIECTBAMHU:
a) AsHz u HCIO; 6) NaxCr.O7 1 H3POs3; B) HPO2 u HoTe? ITouemy?

4 CocTaBUTh CXEMY T'aJIbBAHMYECKOTO 3JIEMEHTA, HAMKCATh YPaBHEHUS JIeXkKAIIUE B OCHOBE
ero pabotsl, BeIaucauTh JJC, eciii railbBAHUYECKUN 3JIEMEHT COCTOUT M3 KOOAJThTOBOM U MEIHOU

MJIACTUH, OMYIIEHHBIX B PACTBOPBI UX COJIEH C KOHIEHTPALMSIMU CC02+ = =0,01 M.

Cu2+
5 Hanucats ypaBHEHHs], IPOTEKAIOIIKE [P KOPPO3UM HUKENS BO BIAKHOM BO3JyXE.

6 CocTaBUTh ypaBHEHHMS IMPOIECCOB, MPOTEKAIOMINX IPH 3JIEKTPOJIN3E BOIHBIX PAaCTBOPOB
NaOH u NiCl, ¢ “HEpTHBIMH 3JIEKTPOIAMH.

7 pu snektponuse BoaHoro pactsopa CuCly Ha aHoze BhiAennIoch 560 cM? rasa (H. y.).
Haiitn maccy Menu, BelIEIMBIIEHCS HA KaTOJIE.

3.2 Tembl J1a00pPATOPHBIX PAdOT M TPEOOBAHMS K MX 3al[UTE

Meroanyeckre yka3aHHs K JIa0OpaTOpHBIM paboOTaM BBUIOKEHBI B JJIEKTPOHHOM
uH(popMalnoHHo-o0pa3oBarensHOM cpeae Upl YIIC, noctynHoit oOy4daromeMycs 4yepes ero JTNIHbINH
KaOHMHET.

Huxe npuBeieHbl Bce TeMbI J1a0OpaTOPHBIX paboT U TpeOoBaHUSA K OPOPMIICHUIO OTYETA.

Tema nmaboparopnoii padoTel Nel: «Omnpenenenne MOJISIPHONH Macchl SKBHBAJICHTa MeTauia Mg
METOJIOM BBITECHEHUS BOJOPOA».

Tewma maGoparopHoit paboTsl Ne2: «Peakiuu B pacTBOpax AJIEKTPOITUTOBY.

Tema naGopatoproii paboTsl Ne3: «Tunbl cosneil o oTHomeHUO K ruiponusy. [logaBnenue
ruapoauza. Crocoos! onpeneneHus pH».

Tema naboparopHoil paboTel Ne4: «OmnpeneneHue *KECTKOCTH BOJBI TUTPUMETPHUECKUM
METO/I0M aHAJIU3a.

Tema naGoparopHoit paGorbr NeS: «OmnpeneneHue TemIoBbIX 3((ekToB mpoleccos
pacTBOPEHUS.

Tema naboparopHoit paboTsl Ne6: «M3yueHue BIUSHHUSA HAa CKOPOCTh PEaKIMH KOHLIEHTPAIlUH
U TEMIIEpaTypbI».

Tema nabGoparopHoii paboTsl Ne7: «/3yueHue BIMSHHUS KOHIEHTPALUU M TeMIepaTypbl Ha
CMeIlleHNEe XMMHUYECKOTO PaBHOBECHUS».

Tema naGopatopHoit paborel Ne8: «lloBemeHue BemeCTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX MTPOLIECCAX).

Tema naboparopHoii paboTel Ne9: «3ydeHne nporeccoB IEKTPOIN3a BOJHBIX PACTBOPOB C
PacTBOPUMBIM U HEPACTBOPHUMBIM aHOJOM.

Tema nabopatopHoit pabotsr NelO: «Koppo3noHHBIE HpolEcChl. 3aluTa METauIoB OT
KOPPO3UU».

Tema naGopatoproii paboTsl Nell: «IlonydyeHue u nzyueHue cBOHCTB riudraneBoil CMOJIBI.
OTBeprkeHne AMOKCUTHON CMOJIBI.

3amuTa 1abopaTOpHBIX paboT 3aKIIFOYAETCsl B BHIIOJHEHUU H MOCIEIyIONMEeM 0(hOpMIICHUN
OTYETOB I10 JIAOOPATOPHBIM pabOTaM, CIEAyss METOAMYECKUM YKa3aHHUSIM K HUM.

TpebGoBanust K 0POPMIICHUIO OTYETA

Otuer no naboparopHoit padote ohopMisieTcss B OTACTBHBIX TETpansix (Ui J1abopaTOPHBIX
paboT), KOTOPBIH JOHKEH COEPIKATh:

- Ha3BaHUe paboTHI;

- 11eJIb PaboTHI;



- IpuOOPHI U PEAKTHBHI;

- Ha3BaHUE OIBITOB;

- HaOJII0ICHHUSI, TTIOSICHEHUS K HUM (TJIe HAJ0);

- pacueTHble (hOPMYJIbl C BBOJUMBIMH B HUX BEIMYMHAMU (TA€ HAZO);

- MOCTpOeHHE IrpadUUeCKUX 3aBHCUMOCTEH (1€ HaJl0);

- YPaBHEHMSI PEaKIIHii:

- u1st MOP (noHHO-0OMEHHBIE PEAKIMH ), YPABHEHUS B MOJIEKYJISIPHOM U HOHHOM BUJIE;

- w1st OBP (okucnuTenbHO-BOCCTAHOBUTEIbHbIE PEAKIUil), ypaBHEHUS B MOJIEKYJISIPHOM BUJIE
Y HOHHO-3JICKTPOHHBIN OajlaHC K HEMY;

- JUIsl IPOLIECCOB IEKTPOJIM3a U FNEKTPOXUMHUUYECKON KOPPO3UH, YPABHEHUS, IPOTEKAIOLIHE
Ha 3JIEKTPOJIaX, C MOCIEAYIOIUM CyMMapHbIM K HUM U JIp.

- CBOJIHas UTOroBas Tabnuua (Tae Hao);

- BBIBOJI, B KOTOPOM JIOJKHBI OBITH OTPaXKEHBI PE3YIIbTAaThl H3MEPEHHIA, OIINOKHU, 00BSICHEHHE
HOJy4EeHHBIM pe3yibTaTaM U HaOiro1aeMbIM 3 dexTam.

Otuer caercst Ha POBEPKY MPENOIABATENI0, €CIIH [TOCIIE IPOBEPKU UMEIOTCSI 3aMEUaHus UX
HE00XO0/IMMO MCIIPABUTH, pab0OTa CUUTAETCS 3aLIUILEHHON TOJIBKO B Cllyyae OTCYTCTBHS 3aMeUaHHM
K OTYETY I10 HEM.

3.3 [lepeyeHb TeOpeTHYECKUX BONPOCOB K KOJUIOKBUYMY

TeMbl, 0 KOTOPBIM MPETYCMOTPEHBI KOJUIOKBUYMBI pabovell IporpaMMOi TUCIIATUTHHBL:

1.1 OcHOBHBIC 3aKOHBI XUMUH. 1'a30BbIC 3aKOHEI

1. 3akoH coxpaHeHus: Macchbl. CyIIHOCTb 3aKOHA.

2. B3anuMoCBsI3b MEXKIy MAaCCOM U SHEPTHUEH XUMHYECKUX MPOIECCOB.

3. 3aKoH IOCTOSHCTBAa cocTaBa. Bcerjga M BBINONHSETCS 3aKOH IOCTOSHCTBA CocTaBa?
bepronnuael. JJanbTOHUIBL.

4. Tlonatus: MOJIb, MOJISIPHAS Macca.

5. TloHsATHA: 3KBUBAIEHT, (PAKTOpP SKBUBAJIEHTHOCTH, SKBUBAJICHTHBIM 00beM. Kak oHu
ONpenenstoTCs?

6. 3aKOH PKBUBAJICHTOB M €70 MAaTEMaTHYECKOE BhIPAKEHUE.

7. Kak onpeneianTs MOJSIPHYIO MacCy SKBHUBAJIEHTa IPOCTOTO BEUIECTBA, OKCUIA, KUCIOTHI,
OCHOBAHMS U COJTN?

8. 3aKOoH ABOTajpo M €ro CIeACTBHE.

9. HopMmanbHble yCI0BHSL.

10. Kak mepeBecTH 00beM 3aHMMaeMblii Ta30M TpPHU YCIOBHUSAX OMBITA K HOPMAaTbHBIM
ycinoBusM? O0beTMHEHHBIN Ta30BbIN 3aKOH.

11. Kak ompenmenuth Maccy ra3000pa3HOrO BEIIECTBA IMPHU YCIOBUSX OSKCIepUMEHTa?
VYpaBuenue Menneneesa-Knaneiipona.

12. CoBpeMeHHast MOJIENb CTPOEHHUS aTOMa.

13. U3zotonsl. U306apel. U30TOHBI.

14. KBanToBsie uncia. UTo Moka3pIBalOT, KAKME 3HAYECHUS IPUHUMAIOT?

15. IIpaBuna 3aroHEHUs JJIEKTPOHAMH SHEPTeTHUECKUX YPOBHEW M IMOyPOBHEN:

- MPUHLIMIT MUHUMAaJIN3Ma YHEPTUH;

- mpuHnmn [laymau u cliecTBHS U3 HETO;

- npaswio ['ynna;

- npaBwiio KiedkoBckoro.

16. laTh KpaTKyIO XapakTEPUCTUKY CIECIYIOLUIUM TUIIaM XUMUYECKOMN CBA3U:

- KOBAJICHTHAS: TIOJISIPHAS U HETIOJISIPHAS; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

- NOHHA,

- METAJNIMYECKA,

- BOJIOPOJIHASI.

17. XapakTepuCTUKH CBA3U: JIJIMHA, SHEPTHUs, YTOJ CBSI3HU.




18. YTo moHMMAaETCs TI0J1 HAChIIIAEMOCTbIO KOBAJIEHTHOM CBs13U? KpaTHOCTH CBsI3H.

19. Koraa o6pa3yrores 6-, T-, d- CBA3U?

20. HampaBineHHOCTh KOBAJICHTHOM CBSI3H.

21. Tubpuamszanusi UEHTPaJIbHOrO aromMa. YMETb OIpeaeisTh THUN THOpHAU3alUU
[EHTPATBLHOTO aToMa JUIsl MOJIEKyJ pasiuyHoro coctaBa (Hampumep: PbCl, HO, HS, BF3, NH;3,
SiH4).

Tema 2.1 CrpoeHue aroMa ¥ IEPUOANYECKHE CBOMCTBA AIEMEHTOB. [lepnoandeckuii 3aKoH.
OKBHUBAJICHT W MOJIApHAs Macca 3KBHUBajeHTa. OCHOBHbBIC XapPAaKTEPUCTUKU SJIEMEHTOB. Bubl
XMMUYECKOU CBS3U B Pa3IUYHBIX TUIAX COCAUHEHUMN.

1. OOmas xapakTepuCcTHKa pPacTBOpOB (OmpeaelieHHWe, Kakue 3HAUCHHUE UMEIOT
TEPMOJMHAMHYECKHUE BEJTUYUHBI IPU TOJYyYSCHUH PACTBOPOB).

2. Kitaccudukanust pacTBOPOB IO arperaTHOMY COCTOSIHHIO.

3. Knaccudukanusi pacTBOpOB MO pa3Mepy YacTHIl PACTBOPEHHOT'O BEIIECTBA (AUCIIEPCHbBIE
CHUCTEMBI, UX BHUJIBI).

4. Konuentpauus pactBopoB. CrnocoObl BBIpRXEHHUS KOHILEHTPALUUWA PacTBOPOB
(TeXHUYECKHE U AaHAIUTUYECKUE).

5. Bropoii 3akoH Payins (3amep3anue u KUIEHUE pacTBOPOB).

6. UeMy paBHO MOHHOE ITpoU3BeAeHNE BOAbI pu £ = 20 °C?

7. Bomopoausiii mokazarens (pH). UTo mokaspiBaeT, Kak OmpeesieTcs.

8. UnaukaTopsl.

9. bydepnbie pacTBOpHI.

10. I'maponus comneit. TUMbl coseit Mo OTHOLIEHUIO K THIPOJIU3Y.

11. CriocoObl oTaBICHHS THIPOJIN3A.

12. OcHOBHBIE TIOJIOKEHUST TEOPUU IIEKTPOIUTHUECKOMN JUCCOIMAIIIH.

13. Crenens auccounanuu. YTo moKas3bIBaeT, OT YETO 3aBUCUT?

14. Koncranra qucconuaruu. Kak onpeaensercst 1 OT 4ero 3aBUCHUT?

15. 3akon pazbaBnenus OcBanbpa.

16. PacTBOpBI CHMIIBHBIX 3JEKTPOIUTOB. IX 0COOEHHOCTB.

17. onHo-00MeHHbIH peakiinu. OOpaTUMbIe U HEOOpAaTUMBIE.

18. Hanuure, kKakux MOHOB JIEJAIOT BOJY KECTKOU?

19. Kak onpenensiercst KECTKOCTh?

20. Bupl &KEeCTKOCTH U METO/BI €€ YCTPaHEHHUSI.

3.1 Dwurponwms, sHeprus ['m66ca, HATPaBICHHOCTh XWUMHUYECKHX TPOIECCOB. 3aKOHBI
TepMoarHaMUKH. KMHETHKa XUMUYECKUX PEAKIIUH.

1. YUto n3yyaer TepMOaUHAMUKA?

2. Kakue npuHIMNHAIbHBIE BOIPOCHI PEHIAET XUMUYECKask TEPMOIUHAMUKA?

3. Yto siBisercs 00bEKTOM HCCIIEI0BaHUS TEPMOANHAMUKU?

4. Yro Takoe cuctema? Kakue cucTeMsl CylIeCTBYIOT, B 3aBUCUMOCTH OT cOCTaBa?

5. UTo moHMMArOT MOJI TEPMOJIUHAMUYECKON cucTemMoil. Kakre BUIbI CUCTEM CYIIECTBYIOT B
3aBHCHUMOCTH OT XapaKTepa BO3JIEHCTBUS C OKpYIKarolel cpeaon?

6. KakuMu napameTpaMu MOKHO OMUACATh COCTOSTHUE TEPMOJIUHAMUYECKON CUCTEMBI?

7. Ilepeuncnure OCHOBHBIE TApaMETPBI COCTOSHUS.

8. Kakume CymecTBylOT MNpOLECChl, €CIH HU3MEHATh OJWH WM HECKOJIbKO OCHOBHBIX
IapaMeTpOB COCTOSHUSA?

9. Ilepeuncnure GyHKIUU OCHOBHBIX apaMETPOB COCTOSTHUSI.

10. ChopmynupyiiTe mTepBbIii 3aKOH TEPMOJUHAMHKHA — OJMH M3 OCHOBHBIX 3aKOHOB
€CTECTBO3HAHMS.

11. Kakue ycnoBus B TEpMOXHUMHUU IPUHATO CUUTATh CTaHAAPTHBIMU?

12. YUto xapakTepusyeTr SHTAIbIUsA?

13 3axon I'ecca.




14. CnencrBus u3 3akoHa I'ecca.

15. Kakoii mpoliecc Ha3bIBa€TCA SK30TEPMHUYECKUM, a KAKOW IHAOTEPMUUYECKUM?

16. Yto Takoe KalopuiHOCTH?

17. Kak sKcIepuMeHTaIbHO MOYKHO ONPEIETUTh TEIUIOBOH 3P (HEKT XUMHIESCKOU pEaKIiu?

18. Bropoii 3aKk0H TepMOJUHAMUKHU?

19. Kakoii mpoliecc Ha3bIBa€TCs CaMOMPOU3BOJIbHBIM?

20. Yto xapaKTepu3yeT SHTpoIus?

21. Kakue TtepMoauHaMuyeckue (GYHKIUU ONPEACNAIOT HANpaBiICHUE XUMHUYECKHX
po1eccoB?

22. Kak no BenuuuHam sHepruu ['m00ca cyuTh O HanpaBiIeHUH MPOTEKAHUS XUMHUYECKOTO
npoiiecca?

23. Kak paccuurats sHepruto [ mb0ca peakiun?

24. Yto n3y4aer KMHETHUKa?

25. Kakue peakiuu Ha3bIBalOTCS TOMOTCHHBIMHU, a Kakue rereporeHHbiMu? IlpuBectu
MIPUMEPBHL.

26. UTo MOHUMAIOT MO CKOPOCTHIO XUMHYECKON peaKiuu?

27. Ot xakux (paKTOpoOB 3aBUCHT CKOPOCTh XUMHUUECKOW peaKkIuu?

28. 3aBUCUMOCTb CKOPOCTH PEAKI[MU OT KOHLIEHTpAIMK. 3aKOH JICUCTBUS Macc.

29. Kakoli ¢u3n4ecKuil CMBICII KOHCTAHTBI CKOpocTH peakiuu? OT Kakux (aKkTopoB OHA
3aBUCUT?

30. 3aBHCHMOCTH CKOPOCTM peakuuu oT Temreparypsl. llpaBuno Bant-I'odda. Teopus
aKTUBallUU AppeHuyca. DHeprusi akTuBanuu. CBA3b SHEPIHMH aKTHBAIIMH C KOHCTAHTOW CKOPOCTHU
peakuuu.

31. SBnenue xaranuza. [lonoxxutensHBI U OTpULIaTeNbHBINA KaTanus. [Ipumepsl. [louemy
BBEJICHUE KaTaJIN3aTOPa U3MEHSIET CKOPOCTh peakiuu?

32. Kak peakuuu JensTcs MO HalpaBJIeHUIO POTEKaHU?

33. Uro Takoe xumuueckoe paBHoBecue? KuHernueckoe W TEpMOAMHAMUYECKOE YCIOBUS
XUMHUYECKOTO PAaBHOBECHS.

34. Kak BblpaxaeTcs KOHCTaHTa XMMHYECKOI'O PABHOBECHS, M OT Kakux (akTOpOB OHa
3aBUCUT?

35. lpunnun Jle-1llatense.

36. @akTophl, BAUAIOIINE HA CMELIEHUE PaBHOBECH. ¥ METh ITOKA3aTh HA IPUMEPAX.

Tema 4.1 OKHCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU. DIEKTPOXUMHUYECKUE MPOIIECCH B
raJbBaHUYECKUX DJIEMEHTaX. ['aJbBaHUYECKHE DHJIEMEHTHI, AKKYMYJATOPBI, HMCIOJb30BAaHUE Ha
JKEIEe3HOJOPOXKHOM TpaHcnopTe. DaekTposun3. KaronHoe BOCCTaHOBICHUE W aHOJTHOE OKUCIEHUE.
DJIEKTPOIIN3 C AKTUBHBIM U HHEPTHEIM aHOAOM. 3aK0oHEI Dapajaes

1. Yro u3yyaer 23NeKTPOXUMHUS?

2. OCHOBHBIE MOHATHUA JIEKTPOXUMUU: TPOBOJHUKY AekTpuuectsa I u Il poxa, snektpon.

3. IlonsTue nBOIHON 3nekTpuyeckuid ciaoit? Korga oH BO3ZHHMKAET, M KAKO€ paclpeeieHIe
3apsiI0OB MOKET UMETh?

4. Kak onpeziensercs 4 OT YETO 3aBUCHUT 3JIEKTPOIHbIN oTeHman? Y pasuenue HepHera.

5. OOBSCHUTE BOCCTAHOBHUTEIBHYIO aKTHBHOCTh METAUIOB 10 BenuuuHe E°. Psn
CTaHJIAPTHBIX ANEKTPOIHBIX MOTEHIMATIOB.

6. I'abBannueckue anemMeHThl. Kak yctpoensl? Buapl. Kakue peakuuu nexar B OCHOBE
paboThI TaTbBAHUYECKOTO dJIeMEeHTa?

7. BennuuHa, Xapaktepusyroiias padboTy rajJbBaHUYECKOro 1eMeHTa?

8. AKKyMYJIATOPBI, UX Ha3HaueHue. TUIbl aKKyMYJISITOPOB.

9. B yem 3akitovaercs «pa3psaaka» U «3apsiikay akKyMyJaTOpOB, yMETh OOBSCHUTH Ha
MpUMeEpe.




Tewma 7.1 Koppo3usi METaJJIOB U 3a1idTa OT KOppo3uu. TornuBHbIE 31eMeHThl. BonopoaHas
sHepreTuka. [Ipoliecchbl KOPPO3UHU U METOJIbI OOPLOBI C KOPPO3HUEH.

10. YTo Takoe xoppo3us?

11. Knaccudukanuss KOppO3UOHHBIX MPOLECCOB IO YCIOBUSM MPOTEKAaHUS U XapaKTepy
HOpaXEHUs?

12. Xumuueckas Koppo3usi.

13. DnexTpoxuMHuuecKas KOppo3usl.

14. Koppo3swust mox AeicTBUEM Oy Aar0IUX TOKOB.

15. ®akTophl, BIUSAIONINE HA CKOPOCTh Pa3pyLICHUs METAJUIOB.

16. IlepeunicnuTe 1 0XapaKTepU3ylTe OCHOBHBIE CIIOCOOBI 3aIIUTHl METAIJIOB OT KOPPO3HH.

17. DnexTponus, ero CylmHoOCTb.

18. Anon u katop npu s5ekTpoiuse? Kakue rnpoiecchl Ha HUX MPOUCXOAIT?

19. DOnexkTponu3 paciuiaBOB U BOJHBIX PacTBOPOB AJIEKTPONUTOB. Kakue oTnumuusi Mexay
HUMHU?

20. KakoBa mocneqoBaTeIbHOCTh BOCCTAHOBUTENBHBIX IMPOIIECCOB HAa KaTroje IMpHU
AJIEKTPOJIM3€ BOJHBIX PACTBOPOB DIEKTPOIUTOBR?

21. KakoBbl 3aKOHOMEPHOCTH aHOJHBIX IMPOILIECCOB IMPHU BJIEKTPOJIU3E BOAHBIX PACTBOPOB
3JIEKTPOJIUTOB? DIIEKTPOJIN3 C PACTBOPUMBIM aHOJIOM.

22. 3axkonbl Papanes. Boixos no Toky.

23. OCHOBHbIC HAMPABJICHUS TPUMEHEHUS IEKTPOIN3a?

3.4 TunoBbIE TECTOBBIE 3aJAHHUA

TectupoBaHue MPOBOAUTCSA MO OKOHYAHUIO M B TEUYEHHE rojia MO 3aBEPUICHUI0 W3YYEHUS
JUCLUIUIMHBL M pazjienia (KOHTPOJIb/TIPOBEpKa OCTaTOYHBIX 3HAHUN, YMEHUHN, HABBIKOB U (WJIN) OTIBITA
nesitenibHOCTH). KommbroTepHoe TecTHpoBaHME OOydarolUMXcs MO pas3jienamM W JIUCHUIUIMHE
UCTONB3YeTCsl TpU TPOBEJCHUM TEKYILEro KOHTpOJid 3HaHMK oOydaromuxcs. Pe3ymbraTsl
TECTUPOBAHUS MOTYT OBITh UCIIOJIb30BaHBI IIPH NIPOBEICHUHU POMEKYTOUHON aTTECTALUN

Tectsl hopMupyroTcs u3 (hoH/1a TECTOBBIX 3aJaHUH 1O AUCLUILIINHE.

Tect (megarornyeckuii TeCT) — ATO CUCTEMA 3a/laHUN — TECTOBBIX 3a/laHU BO3pacTarolIeit
TPYAHOCTH, crleruduueckoi ¢Gopmbl, MO3BOJAOMAS YPPEKTUBHO HM3MEPHUTHh YPOBEHb 3HAHMHU,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH 00yYarOIINXCS.

TecroBoe 3aganmne (T3) — BapbupyrOwWasca MO 2JIEMEHTAM COJEPKAHUSA U IO TPYAHOCTH
€MHMIIa KOHTPOJIBLHOT0 MaTepralla, MUHUMAaJIbHAsI COCTABIISIIOIIAS €IMHULIA CII0KHOTO (COCTAaBHOIO)
MeAarorn4eckoro TecTa, o KOTOPOM UCIIBITYEMbIN B X0/1€ BHIIIOJTHEHUS TECTa COBEpPIIAET OTJEIbHOE
JIICUCTBUE.

®onx  TecroBbix 3agaHuid  (PT3) mno aumcuumIMHEe — 3TO  COBOKYIHOCTH
CHCTEMaTH3UPOBAHHBIX JUArHOCTMYECKUX 3aJaHuil — TecToBbIX 3anaHuil (T3), pa3paboTaHHbBIX 1O
BCEM TEMAaTUYEeCKUM pazjenaMm (AUJAKTUYECKUM eIUWHUIAM) JUCHMIUIMHBL  (TPOILEIIINX
anpoOaIuio, 3KCIepPTU3y, PETUCTPALIMIO M UMEIOLINX N3BECTHBIE XapaKTEPUCTUKHU) CIIelU(PUIECKOit
(b opMBI, TO3BOJISIIONIEH aBTOMATU3UPOBAThH POLEAYPY KOHTPOJIS.

Tunel TECTOBLIX 3aJJaHHUI:

3T3 — TecroBoe 3amanue 3akpbiToil (opmbl (T3 ¢ BBHIOOPOM OAHOrO WM HECKOJBKHX
NPaBUIIbHBIX OTBETOB);

OT3 — TecroBoe 3afaHue OTKPBITON (OpPMBI (C KOHCTPYUPYEMBIM OTBeTOM: T3 ¢ KpaTKuMm
pernamenTupyeMeiM oTBeToM (T3 nomonnenus); T3 cBoOOgHOrO H3NMOXKEHHA (C Pa3BEpHYTHIM
OTBETOM B IIPOU3BOJIBHOU (hopme)).



CTpyKTypa TeCTOBbIX MATEPHAJIOB MO IMCUMILINHE

«XHuMHD»
Xapakrepu
P P KomnuectBo
CTHKa
Tema . TECTOBBIX
Wnpukarop CopepxaTenbHBIN 3JI€MEHT cozepxaren N
B cootBeTcTBHU ¢ PIT]] LHOLO 3aJIaHNH,
bl T3
3JIEMEHTA
1.1 OcHOBHBIE 3aKOHBI OCHOBHBIE TTOHATHS U Snanme 5-0T3
xumud. ['a30BbIE OTIpeIeIeHUs 5-3T3
3aKOHBI OnpenensaTs BaXHEHIIHE 5.0T3
KJIACChl 1 HOMEHKJIaTypa HenictBus 5.3T3
HEOPTraHMYECKUX COEAMHEHUN
VYMeTh JaBaTh Ha3BaHUS 5-0T3
YMeHusa
HEOPTaHNYECKUM COEITMHEHUSIM 5-0T3
2.1 Crpoenue aTomMa u OCHOBHBIC TTOHATHA U Snanne 5-0T3
MepUOTUIECKUe OTIpeIeNIeHUs 5-3T3
CBOIICTBA 3JIEMEHTOB. N 5-0T3
o Pemenue npakrtuueckux 3anady | JelcrBus
Iepuomuueckuit 5-3T3
3aKOH. DKBUBAJICHT U
MOJISIpHAs Macca
SKBHMBAJIEHTA.
OcCHOBHEBIE
XapaKTEPUCTUKU Ornpenenenue BUJOB VMerms 5-0T3
3JIEMEHTOB. Bub! XHUMHYECKOH CBSA3H 5-0T3
XUMHYECKON CBSI3U B
Pa3IUYHBIX THUIAX
COCIUHECHUM.
3.1 DHTponwus, OCHOBHBIE TTIOHATHS U Snanne 5-0T3
sHeprus [ nboea, OTIpeICIICHUS 5-3T3
HampaBJIEHHOCTh . 5-0T3
OIIK-1.7 3HaeT 0OCHOBHBIE P Pemienne npaktuueckux 3agau | JeiictBus
XAMUYECKUX 5-3T3
MOHSATHS M 3aKOHBI XHMMUH,
MIPOIIECCOB. 3aKOHBI
c1oco0eH 00BICHATH
TEPMOJIMHAMUKHU. Onpenenenre KUHEMaTUKH 5-0T3
CYITHOCTh XHMHUYECKHUX N VYmenuns
N Kuneruka XUMHUYECKHUX pPeaKIUii 5-0T3
SIBIICHU ¥ TIPOIIECCOB .
XUMHYECKUX PEaKITHii.
4.1 OKUCIUTEIBLHO- OCHOBHEBIE TOHATHUS H 3nanne 5-0T3
BOCCTAHOBUTEJILHBIE onpeeseHus 5-3T3
PEAKILHH. Pemenne npaktuueckux 3agau | JeicTBus >-OT3
DIEKTPOXUMHUUECKIE P A 5-3T3
MIPOLIECCHI B
rajJbBaHUYECKUX
JJIEMEHTAX.
l'anmpBannueckue
3JIEMEHTEI,
AKKyMYJISTODEI,
HCIIOJIF30BaHUE HA
JKEJIE3HOJOPOKHOM Ornpenenenue 5.0T3
TpaHcIopTe. 3JIEKTPOXUMHUYECKUX MPOLECCOB | YMEHUs 5.0T3
DIEKTPOIH3. B TAJIbBAHUYECKUX DJIEMEHTAX.
Karonnoe
BOCCTAHOBJIEHHE U
aHOJIHOE OKHCJICHHE.
DIEKTPOIHU3 C
AKTHUBHBIM U
WHEPTHBIM aHOJOM.
3akons! Dapages.
51 OCHOBHEBIE OHATUS U Snanme 5-0T3
‘ OIpeIeNICHUs 5-3T3
DNIEeKTPOXUMHUUECKHE 5073
CUCTEMBI: Pewmenne npaktuueckux 3agauy | JedcTBus

5-3T3




TaJJbBaAaHUYCCKHEC

OnpezneneHue NpoLeccoB 5-0T3
snemenTsl. DJIC. pel pon YMenus
AIEKTPOXUMHUIECKUX CUCTEM 5-0T3
6.1 Teopus OCHOBHBIE TIOHATHS U 5-0T3
. 3HaHMUe
AIIEKTPOTUTHICCKOM OTIpeNIeIeHUs 5-3T3
JIUCCOLHALINH. PeleHme b cc sana Teiic 5-0T3
Boxopoamsiii [IEHHUE PAKTUIECKHUX 3a1a4 HCTBUS 53T3
nokasareib. ['unponus
coJiei. DnexTponaus
coJei. OmnpeneneHue XapakTepUCTUK VeHus 5-0T3
XapaxkTepucTuka Cpelbl PacCTBOPOB 5-0T3
CpeJbl pacTBOPOB.
I'ugponus coneil.
7.1 Koppo3sus OcCHOBHbIE IOHATHUSA U 5-0T3
3HaHue
METAaJUIOB U 3alUTa OT olpeieNIeHuUs 5-3T3
Koppo3uu. TOIITHBHEIC p Tleit 5-0T3
S TIOMOHTDL SIICHNE MTPAKTHYECKUX 3a7ad eficTBUs 53T3
Bonopoanas
SHEPreTHKa.
ITponeccel kKoppo3uu U Onpeznenenue NpoueccoB 5-0T3
YMmenus
METO/IbI OOPBOBI C KOppO3UH 5-0T3
KOPPO3HUEH.
8.1 ®usuxo- OCHOBHBIC TIOHATHA U 5-0T3
. 3HaHUe
XMMHYeCKHe CBONCTBA, OTIpeIeNIeHHUs 5-3T3
METOBI Pemenue npakrtuueckux 3agauy | JelcrBus 5-0T3
3aKOHOMEPHOCTHU P A 5-3T3
peakuuii CUHTe3a 1 Onpenenenue (GpU3HKO-
HpeBpaleHui XUMHYECKUX CBOMCTB 5-0T3
YMmenus
BBICOKOMOJIEKYJISIPHBIX BBICOKOMOJICKYIISIPHBIX 5-0T3
COEIMHEHUH COEIMHEHUH
Hroro 126 —3T3
126 - OT3

[Tonusiit kommiekT @T3 XpaHUTCS B 31EKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbLHON cpefe
KpWXKT HpI'VIIC u obyuaromuiics UMeeT BO3MOXKHOCTb O3HAKOMHTHCS C JIEMOHCTPALMOHHBIM

Bapuantom OT3.

Hwxe npuBeaeH oO6paser] TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO pabouei

HpOFpElMMOfI JUCHUITIINHBI

05PCI3€I4 munoeoco eapuarma mecma no meme ()ucuunﬂuubl 1.1 «OcHrosHbie 3aK0HbL XUMUL.

T'azoebie 3akonvLy

Tect cocrout u3 14 Bonpocos 3T3.
[Tpoxoanoii 6aimn - 70 % npaBHIIBHBIX OTBETOB OT OOLIETO YKCIa.
Hopwma Bpemenu — 60 MuH.

1. DnemenTsI, 0O6pa3yroIIKe OCHOBHbBIE OKCHIBI:
A)B
b) S
B) Ba
I') Mn
2. [TopsiAKOBBIA HOMEDP AJIEMEHTA B IEPUOJUYECKON CUCTEME
. Y. MeHneneeBa no3BOJISIET ONPEAEIIUTH B aTOME:
A) 3apsn siapa
b) panuyc aroma
B) umncno nmporoHoB
I') yucno 3neKTpoHOB




3. DneMeHT ¢ KOH(UIypalliel BaleHTHBIX S1eKTpoHOB ns*(n-1)d>:
A) 17Cl1
b) 24Cr
B) 25Mn
I') 33As
4. DHepruyeckuii ypoBeHb 3JIEKTPOHA OMPEEIIIeTCs KBAHTOBBIM YHCIIOM,
KOTOPOE€ HA3hIBACTCS:
A) TIIaBHBIM
b) MaruuTHBIM
B) opOuTtansHbIM
I') ciuHOBBIM
5. Ecnu 3HaueHue ri1aBHOr0 KBAHTOBOTO YKCIIa PaBHO 4,
TO YHUCJIO TIOJyPOBHEH HA YHEPTETHUECKOM YPOBHE PaBHO:
6. YcTaHoBUTE COOTBETCTBHE MEXY BEIIECTBOM U TUIIOM XUMHYECKOM CBSI3H:

A) Fe 1) xoBaneHTHas
b) NaCl 2) MeTanyeckas
B) NH;3; 3) nonHas

7. PaccunraiiTe MOJSIpHYIO Maccy SKBHUBalieHTa cyibdTa xene3 (11):
8. Crenensp aucconuanuu ykeycHou kuciaotsl B 0,1M pactBope
(KJ1=1,754 - 10 ) paBHa:
A)2,12-102
b) 3,212- 10
B) 8,0 107
I 1,325 10
9. B pacTBOpe BO3MOXHA peakliis MEX1y BEIIECTBAMU:
A) MgS0O4 + Ba(NO3); —
b) MgCl + Ba(NO3)> —
B) Mg(NO3), + BaCl; —
I') Mg(NO3)2 + CuCl; —
10. TIpoyKThl rHAPOJIN3a KATHOHA [IMHKA 10 MepBoit cTynenu Zn*" + Ho0 «» :
A) ZnOH' +H'
B) Zn(OH), + H"
B) ZnOH" + OH™
I') Zn(OH), + OH"
14. DneKTpoNUTHl JUCCOLMUPYIOT B BOJHOM PacTBOpE Ha:
A) MOHBI
b) atombt
B) snexTponb!

Obpazey munogozo apuanma umo208020 mecma,
npeoycCMompenHo20 pab ouell npocpammor OUCYUNIUHDBI

Tect cocrout u3 20 Bonpocos, 10 — OT3, 10 - 3T3.
[IpoxonHoii 6amn — 65 % npaBUIIBHBIX OTBETOB OT OOIIETO YKCIA.
Hopwma Bpemenu — 45 MuH.
1. DnemenTsl, 00pa3yroe OCHOBHBIC OKCUIIBL
2. Ilopa1KOBBII HOMED 3JIEMEHTA B IEPUOANYECKOMN CHCTEME
. Y. MeHneneeBa mo3BOJISIET ONPEACIIUTH B aTOME
3. DneMeHT ¢ KOH(HIypallieli BaleHTHBIX S1eKTpoHOoB ns*(n-1)d’
4. DHEpruvecKuii ypoBEHb JIEKTPOHA ONMPENEIICTCS KBAHTOBBIM YHCIIOM,
KOTOpOE Ha3bIBAETCS



5. Ecnu 3HaueHue ri1aBHOr0 KBAHTOBOTO YHCIIa PaBHO 4,

TO YHUCJIO IOJyPOBHEH HAa SHEPTreTUUYECKOM YPOBHE PABHO

6. DJEKTPONUTHI IUCCOLMUPYIOT B BOJHOM PacTBOPE Ha

7. 3HaueHUe HU3IIEH CTENEHN OKUCIIEHUs a30Ta 7N: -

8. PaccumTaiiTe MOJSIpHYIO Maccy 3KBUBajleHTa cynbdra xkene3 (1I)

9. Pacnonoxxure MeTajibl B MOpAAKE UX pa3pAaKHd Ha KaTOAC B pacCIljiaB€ COJIA

10. K kakoMy KJ1accy OpraHHYECKUX COCMHEHUI OTHOCSATCS BElIecTBa ¢ o0uiei hopmynon
CunH2n

11. YcraHoBuTEe COOTBETCTBHE MEXK/TY BEIICCTBOM U TUIIOM XUMHYECKOM CBSI3H:

A) Fe 1) xoBaneHTHas
b) NaCl 2) MeTanyeckas
B) NH; 3) nonHas

12. YpaBHEHUS peakIid, IPOTEKaHWE KOTOPHIX HEBO3MOYKHO B CTAHAAPTHBIX YCIOBUAX, UMCIOT

BUJI:
A) SO1(r) + NOa(r) = SO3(r) + NO(1); AHX.p.,298 = 41,5k Ix; AS*X.p.,298 = —22]15x/K
B) 2MgSO04(1) = 2MgO(T) +2S02(1) + O2(r); AHX.p.,298 = 805K Ix; AS’)x.p.,298 = 572 Ix/K
B) Fe203(1) + 3CO(r) = 2Fe(t) + 3CO(r); AH).p.,298 = —27, 7x]Ix; AS’)k.p.,298 = 13 /K
I') 4S(1) + CHa(r) = CSa(r) + 2H2S(r); AH%.p.,298 = 151,5k ] Ix; AS’X.p.,298 = 336]1:x/K

13. Crenens nucconuanuu ykcycHou kuciotsl B 0,1M pactBope

(KJI=1,754 - 10 ) paBHa:

A)2,12 10

B) 3,212 102

B) 8,010

I') 1,325 10

14. PacmionouTe aToMbI TaJIOTEHOB B MOPSIKE YBEIMUEHUSI OKUCIUTEIHHON CITIOCOOHOCTH:
A)l
b Cl
B) Br
INF
15. B pacTBOpe BO3MOKHA pEeaKIMs MEK/y BEIIECTBAMH:
A) MgSO4 + Ba(NO3), —
b) MgCl + Ba(NO3)>, —
B) Mg(NO3), + BaCl, —
') Mg(NO3)2 + CuCl, —

16. Beibepure crmocoObl 3aUThl METALIIOB OT KOPPO3UH:
A) nerupoBanue
b) nukupoBanue
B) nuaKOBaHUE
I') anonupoBanue
17. TIpoayKThl THAPONM3a KATHOHA LIMHKA IO TIepBoii crynenu Zn>' + HoO < :
A) ZnOH" + H"
B) Zn(OH), + H"
B) ZnOH" + OH~
I') Zn(OH), + OH"



18. Beibepure criocob moaydeHre moJIM3TUIIeHa:

A) MoOMMKOHACHCAITAS
b) nonmumepusnus
B) srepudukanus

19. BeiOepute mnoiauMepHble MaTepHalibl, KOTOpble BO3MOXHO IepepadoTath BTOpPUYHO 0O€3
pa3pyLIeHUs:

A) mommcTUpoI

b) nonustriien

B) nonuxsiopBuHMI

I') monmuayTHIieHTEpedTIaT

20. YcTaHOBHUTE COOTBETCTBUE MEXKAY MaTepHalaMy U CKOPOCTBIO X Pa3JIOKEHUs B OKpYKaroIen

cpene:

A) oI TUIIEH 1) 300 et

b) nonmusTriienTepedranar 2) 600 ner

B) kapton 3) 10 nmer

I') crexno 4) 400 net

3.6 IlepeyeHb TeopeTHYeCKUX BONPOCOB K 3a4eTy

1. OcHOBHBIE 3aKOHBI XUMUU. 3aKOH COXPAHEHUSI MacChl. 3AKOH MOCTOSIHCTBA COCTaBa. 3aKOH ABOraapo.
2. TlonsaTHe 00 PKBHBaJIEHTE, 3aKOH YKBHBAJIICHTOB, pacyeT SKBUBAJICHTOB 3JIEMEHTOB M COSTNHEHUH.
3. CoBpemeHHast MOJieIb CTpoeHUs aroma. M3oTorsl. M300apsl. M130TOHEL.
4. KBaHTOBBIE 4YHCNA, 4YTO TIOKa3bIBAIOT, KakWe 3HAYeHUs mNpuHHMaroT. [IpaBuia pacnpeneneHus

9]

A

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

3JIEKTPOHOB 10 JHEPreTUYECKHUM YPOBHAM U mnoaypoBHsAM (mpuHimn Ilaynaw, npasuno ['yHna,
KireukoBckoro).

Ilepunonnueckuii 3akoH. ['paduueckoe uzoOpaxenue Ilepuommueckoro 3akoHa. 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB aTOMOB B 3aBHCHMOCTH OT PACIIONIOXKEHHUs dieMeHTa B [lepronnyeckoii cucreme.
Xumuueckast cBsA3b. THIIBI XUMHUYECKOH CBA3M (KOBaJEHTHAs, HOHHAS, METAJUIMYECKas, BOZOPOIHAs).
CriocoObl NepeKphIBaHUsI aTOMHBIX OpOuTaiei (G-, m-, 0-cBs3b). [ MOpuaAM3aIus aTOMHBIX OpOHUTaNIEH.
Crtpoenue mMosekys ¢ nosunuu Metona BC.

Knaccel Heopranmueckux coeavHeHuid. Kiaccudukanuss OKcuIoB — (OCHOBHBIE, KHCIJIOTHBIE,
amdorepnbie). Kinaccudukanus ocHoBaHM (TI0 CBOWCTBaM, paCTBOPUMOCTH B BOJIE U OCHOBHOCTH).
Knaccugukanuss kucnor (o cBOWCTBaM, OCHOBHOCTHM M cocTaBy aHHMoHa). Kiaccudukamus coneit
(cpennme, OCHOBHBIE M KUCITBIE).

AmdorepHOCTh. AMPOTEPHBIE METAIUTBI, UX OKCHIIBI H THPOKCH/IBI.

XHUMHYECKHE CBOMCTBA METAIIJIOB: PEAKIIMH C BOJIOM, KHCIOTaMH, COJISIMU U LIET0YaMHU.

PactBopbI, 0011THE TPEICTABICHNS.

CriocoObl BbIpaskeHHsI KOHIIEHTPAIMU PACTBOPOB.

TemnepaTypsl KATICHHUS M 3aMep3aHus paCTBOPOB (BTOPOH 3akoH Payis).

ONIEKTPONIUTHL. DNEeKTpoiuTHdeckas nuccoruarus. CTeneHb (Y4TO MOKAa3bIBAaCT, OT YEro 3aBUCHT) U
KOHCTaHTa Auccoiuanny. 3akoH pa3dasienust OcBanbpia.

Honnoe nmpousBenenue BoAbl. Bogoponusrit mokazatens (pH). [TorsaTre 06 nHAMKAaTOpax

I'nnponus coneit. Tumsl cosell O OTHOIIEHUIO K THIIPOJIU3Y.

Xumnueckas TepMoauHaMuka. Kakue npuHIUNHaIbHbIE BOMPOCH PELIACT XMMUYECKasi TEPMOIUHAMUKA.
OO0bekT wuccrnenoBaHusi TepMoAMHAMUKH. OCHOBHBIE TapaMETPhl COCTOSIHHS TEPMOIWHAMHYECKUX
cucreM. Buspl TepMOIMHAMUYECKUX CUCTEM.

TlepBrIit 3aKOH TEPMOIMHAMUKH.



20. 3akon I'ecca. CnenctBus u3 3akona ['ecca.

21. TlonsTHe 00 YHTPONIHH, €€ U3MCHEHHS IPH PA3TUIHBIX MPOIIeCcCax.

22. TlonsTHe 0 H300apHO-U30TEPMUIECKOM MOTeHIMane (3Heprus ['mo6ca). Kak o BenuunHe 3ToM PyHKIUN
CYIIUTH O HAIPABJICHUH IPOTEKAHHS PEAKITIH.

23. KuHeTnka xuMuueckux peakuuid. [loHsTHe ckopocTn XuMuueckol peakiuu. DakTopsl, BIUSIONIUE HA
CKOPOCTh XUMHYECKOH peakiny.

24. 3aBUCHUMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTpAaIluh (3akoH neiicTBUsS Macc). KoHCTaHTa CKOpPOCTH
peakuuu.

25. 3aBHUCHUMOCTH CKOPOCTH peakmuu OT TemmepaTypsl (mpaBmio Bant-l'odda, teopus axtmBammm
Appenuyca).

26. Karanus. Karanutnueckue peakunu. Katanuzatopsl. UTHTHOUTOPEI.

27. XuMudeckoe paBHOBecHe. KoHCTaHTa XMMHYECKOTO PAaBHOBECHSI.

28. Tlpunnun Jle-lllatenbe. @akTopsl, BIUSIOUINE HA CMELIEHIE XUMHUUECKOTr0 paBHOBECHSI.

29. Oxucnureny 1 BoccTaHOBUTENH. CTEIEHb OKUCICHUSL.

30. H3MeHeHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB JJIEMEHTOB HCXOJS U3 IMOJOXEHUS HUX B
[Tepuonuueckoit cucteme. OKUCIUTETHEHO-BOCCTAHOBUTEIHHAS TBOMCTBEHHOCTb.

31. ®axropsl, Biusomue Ha xoq OBP.

32. Onektpoxumus. JIBOWHOM 3MeKTpUUecKUii cioil. DNeKTpoAHbIN NoTeHual. Y paBHeHue HepHera.

33. Psn cTaHmapTHBIX DIEKTPOAHBIX MTOTEHITHAIIOB (JEIEHUE METAJNIOB Ha TPH TPYIIITEI AKTHBHOCTH).

34. TampBaHWYecKwid dIIEMEHT (YMETh COCTAaBIISITH CXEMBI, 3alMCHIBATh ypaBHEHUS pabOTHI U BBIYHCIATH
9C).

35. Koppo3us MeTamioB o MeXaHU3MY MPOTEKAHUS: XUMUIECKasl, SIIEKTPOXUMHUIECKasI, DIIEKTPOKOPPO3HSL.

36. CrocoOBblI 3alIUTHI METAJIOB OT KOPPO3UH (IJEKTPOXUMHUYECKHUE, C UCIIOIb30BAHUEM MOKPBITHIA).

37. Onextponus. 3akoHsl Papanes. Beixon mo Toky.

38. DmekTponu3 paciiaBoB.

39. DnexTposin3 BOAHBIX PACTBOPOB (3aKOHOMEPHOCTH KAaTOAHBIX W QHOJHBIX MPOIECCOB). DIEKTPOIU3 C
PacCTBOPUMBIM M HEPACTBOPUMBIM aHOJIOM.

40. IIpakTHyeckoe IPUMEHEHHUE IEKTPOITN3a.

35 Hepeqeﬂb THUIIOBBIX IMMPOCTBIX MPAKTHYICCKHUX 3aJaHUH K 3a49€Ty

1 3akoHuMTE ypaBHEHMs PEaKLHMH, ONPEIAECIUTE MOJIEKYJSIpHbIE Macchl dkBHBaJeHTOB H>SeOs B
CJIEAYIOMIMUX peaKIUsX:

a) HoSeO4 + 2NaOH —..
6) H2SeO4 + NaOH —.....

2 lnsa coequHenwuit: okcup kodansta (II), cepaucTas kucnora, ruapokcu Oapusi, MOJIEKyJa a3oTa,
ATIOMUHHMA, KapOOHAT HATPHs, HAMUIIUTE (HOPMYITBI COSAMHEHUN U YKaXKWTE, K KaKUM Kjaccam
COE€IUHEHUI OHU OTHOCSTCS.

3 Onucare CTpOEHUs aTOMa 3JIEMEHTa C MOPSAKOBBIMM Homepamu 33, 56, 72 u ap. Hanucate
AIIEKTPOHHYIO (OPMYITY, YKa3aTh BaJICHTHbIE AIEKTPOHBI.

4 Hamucath ctpykTypHO-Tpaduueckue dopmyinsl coeauHeHui NaxCOs3, AsyOs, HoSOs, Ni(OH);s,
Cr2(SO4)3 1 1p., yka3aTh KOJIMYECTBO B COCIMHEHUU G- U TT-CBSI3EH.

5 Ilpu cropanuu 1 am® ametmneHa (H. y.) Beimenserca 56,053 xJx TemmoTel. Hamummre
TEPMOXUMHUYECKOE YPaBHEHUE PEAKIINH, B PE3yJIbTaTe KOTOPO 00pa3yrOTCs Maphl BOABI U TUOKCH]T

yriepoja.

6 IIpu moHOM cropanuu dTUIIeHA (¢ 00pa3oBaHUEM KUIKON BOBI) BeIIETIIOCH 6226 k/[x. Halimute
00BEM BCTYIUBIIETO B PEAKIINIO KUCIOPO/a (YCIOBUSI HOPMAJIBHEIE).



7 He npou3Bosl pac4eToOB, OLICHUTE U3MEHEHUS SJHTPOIIUU B PECAKLIUAAX:
BaCl (p—p) + NaxSOs4 (p—p) —...;
2NaCl (p—p) + H2S04 (x) — 2HCI () + Na2SO4 (T).

8 IIpsimast unmm oOpaTHas peakiys OyIeT MPOTeKaTh P CTAHAAPTHBIX yclIoBUiX B cucteme 2NO (T)
+ Oz (1) = 2NO2> (1)? OTBET MOTUBUPYHTE, BHIYUCIINB AGg98 PSIMOM peaKITnu.

9 Ilpu 150 °C HekoTopas peakuusi 3akaHuuBaeTcs 3a 32 MuHyT. llpuHuMas TemneparypHbIil
KO3 PHUIMEHT CKOPOCTU pEeakIUH PaBHBIM 2,5, paccyMTaTh, Yepe3 KaKkoe BpeMs 3aKOHUUTCS 3Ta
peakuus, eciu npooauth ee npu 200 °C.

10 Kak m3mennrcs ckopocth peaknuu 2NO (1) + Oz (1) = 2NO2 (T), a) ecau yBean4uTh 00beM B
cucreMe B 4 paza; 0) moBbIcUTh KoHIIeHTparuto O2 B 3 pasza?

11 B xakyto CTOpOHY CMECTHTCSI pABHOBECHE B CUCTEME
N2 () + 3H2 (r) = 2NH3 (1),
€CIIM a) TIOHU3UTh JIaBjIeHue; 0) yMEHbIINTH KOHIEHTpanuio Ha?

12 CoctaBbTe MOJEKYISpHbIE U MOJEKYISIPHO-UOHHBIC ypAaBHEHUS DPEaKIUil B3auMOJEHUCTBUS
MEXIY:

a) HUTpaToM Oapus U cynb(paToM HATPUS;
0) kapOOHATOM HATPUS U CEPHOI KHUCTIOTOM;
B) [IUAHUJIOM KaJIusl U Q30THOM KHCIIOTOM.

13 Hanummre B MOJEKYJIIpHOW U  MOJEKYJISPHO-UOHHOM (opMe ypaBHEHUS peakuui
B3aUMOJICUCTBUSA CIEAYIOIINUX BEIIECTB:

a) K2CO3 + HCI —..
6) NaOCl + HNO3; —...;
B) (CuOH)2S04 + H2SO4 — ...

14 CoctaBbTe MOJIEKYIISIDHBIE U MOHHBIE ypaBHEeHHUs ruzapoausa coneil: KoS, CuSO4. Ykaxure pH
Cpenpbl.

15 Pacnonoxure coeauHeHHss B TOpsiake Bo3pactaHus pH uxX pacTBOpoB (KOHIIEHTpAIHs
omnuHakoBa): Na,CO3, NaOH, NaHCO3, NaCl, NH4Cl.

16 Kaxoit 00bem consHo# KUCcIoThI ¢ KoHneHTparpeit 0,013 M Heobxoaum amns HedTpanuzanuu 25,0
cM® pacTBOpa M'MIPOKCHU 1A HATPHS ¢ KoHIeHTparuei 0,02 M?

17 Kakyto maccy cepHOU KHCIOTHI HEOOXOAUMO B3ATh sl mpurotoBieHus 500 oM’ pactBopa ¢
KoHIeHTpanuen 0,2 H?

18 BblYMCIUTH KOHIIEHTPALMIO HOHOB BOJOpOAa M THAPOKCHI HOHOB B BOJHOM pPacTBOpE
rugpokcuaa kamus, pH koroporo 11.

19 JlucriepcHOW CHCTEMOUN SBISIETCS CEPHOKHCIBIA TyMaH, VKaXHTE ITUCHEPCHYIO Cpeay |
TUCTIEPCUOHHYIO (ha3y.

20 3onb ¢docdara Gapust OyaeT cTabUIU3UPOBATHCS MPHU JOOABICHUU, KAKOTO U3 MEPEUHCICHHBIX
anexTposuToB: NaCl, Ba(OH),, K3POs.

21 Cpenu npuBeeHHBIX peakiuil ykaxute OBP:
Cr203 + KOH — 2K,CrO; + H2O;

K>Cr207 + HoSO4 (konir.) — CrOsz + K2SO4 + H2O;
KBr + KBrOs + HxSO4 — Brz + K2SO4 + H20.

22 Wcnonp3ys METO MOITYPEAKIUH, YpaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO:



NaBr + MnO> + H2SO4 — MnSO4 + NaxSO4 + Br, + H20.

23 CocTtaBbTe JaBa ralbBaHUYECKHX JJIEMEHTA, B OJHOM M3 KOTOPBIX Ni — aHoj, a B apyrom Ni —
karoJ. Hanummure ux cxemsl, paccuuraiire D1C.

24 Koppo3usi HUKENS B KUCIION cpejie U BO BIaKHOM Bo3ayXxe. COCTaBUTh AJIEKTPOHHbBIE YPaBHEHUS
AQHOJIHOT'O U KaTOAHOI'O IIPOLIECCOB. YKa3aTh MPOIYKThl KOPPO3UHU.

25 Kak npoucxoaut arMocdepHas KOppO3us JIyKEHOIo Xeje3a U JIy)KEHOH Meau (JIy)KeHue —
HOKPBITUE 0JIOBOM) IIPU HAPYILIEHUU MOKPBITUS?

26 BpluuciuTe BENMYUHY AJIEKTPOAHOTO MOTEHIMAla IIMHKOBOTO OJJIEKTPOAAa B PacTBOPE
cobcTBeHHo# comu ¢ koHnenTtparueii 0,001 mons/n (E° =-0,763 B).

27 Berancnure Maccy cepedpa, BBIJISIHMBIIETOCS Ha KaTo/Ie MPHU MPOIYCKaHUH TOKa CHIION 6 A depes
pacTBop HUTpaTa cepedpa B TeueHue 30 MuH.

28 Ilpu snextponuse BoaHoro pactsopa SnCly Ha anozme Bbigenunoch 4,48 am® xmopa (H. y.).
Haiinnre Maccy BbIIEIMBIIErOCs Ha KaTOJIE OJIOBA.

29 Dnektponu3 BogHoro pactBopa CuSO4 npoBoauiu nipu cuiie Toka 50 A B reuenue 4 u. [Ipu sTom
BBIICIIMIIOCH 224 T Meau. Berauciute BHIXOJT IO TOKY.

30 CocraBbTe 5HJIEKTPOHHBIE YPAaBHEHHUS MPOLECCOB, MPOUCXOJAIMX HA 3JIEKTpoJax IpH
anektposinze pacmiaBa KCl. DnexkTpo/ipl yroyibHble.

31 3akonunte u ypaBHsiTe peakuuto: Bi + HNO; (koni.) — NOz + ...
32 Hanuuure cTpyKTypHBIE (POPMYJIbI OTUIPONHIEHA, TIOJIUCTUPOIIA.

33 Ilpu mpomyckaHUHM CEpOBOJOPOJA Yepe3 pacTBOp, coiepxamuid 2,98 T XjJopuaa HEKOTOPOTO
OJIHOBAJIGHTHOTO MeTajiia, oOpasyercs 2,2 T ero cynbduaa. Berauciure SKBUBAJIEHTHYIO MaccCy
MeTaa.

34 DnemenThl A u B, pacnonokeHHbIE B OJTHOM Tieprojie cucteMbl sneMenToB .M. Menneneena,
00pa3yroT Mexay coboi coenHeHue, cogepxariiee 79,77% snementa B (1o macce). [1pu runponuze
ATOTO COCIMHEHHUS BBIACIACTCS ra3, 001aaoNIiil KUCIOTHBIMA CBOMCTBAMU U cojepkantuit 2,74%
BostopoJia M 97,26% snementa B (o macce). BeiBeaure MonekyasipHyto GopMyily COeUHEHUsS A C
B v HanummMTe ypaBHEHUE peaklUy €ro T'HIpou3a.

35 Jns coenuHEHH: OKCUJ IIMHKA, CepHasl KHUCIOTa, THAPOKCUA Oapusi, alrOMUHUH, KapOoHAT
HATpHsl, COCTaBbTE YPABHEHHS BO3MOKHBIX PEAKITUH.

36 HewusBecTHblil MeTann maccoir 13 T oOpabotanu M30BITKOM O4YeHb Pa30aBIEHHOTO pacTBOpa
a30THOM KHCIOTH. K TmonydeHHOMY pacTBOpY MpHOaBMIM U30BITOK pacTBOpa INEIOYH |
NIPOKUIATHIN, TP 5TOM BhIAenunoch 1,12 am® rasa (d. y.). YcTaHoBHTe, Kakoil MeTamn ObLl
PacTBOPEH B a30THOM kucioTe. Hamummre ypaBHEHHS ONMHCAHHBIX PEAKIIUHA, TIOJTBEPIUTE OTBET
pacyeTramu.

37 CoctaBbTe CTPYKTYypHO-TpaduiecKyro (GopMyiy coiu, €Ciu JaHbl COCTMHEHHS: OKCHJ ITUHKA,
CepHas KHCIIOTa, THIPOKCH]T Oapusl, alFOMUHUN, KapOOHAT HATPHSL.

38 Ompenenuth reomerpuueckyto popmyny monekyn NHiz, H,O, CaCla, SnBr, u np. Ykazats tun
rUOpHUIU3aIMH HEHTPAIBHOTO aTOMA.

39 MoxeT 1 npu 100aBICHUH KUCIOTHI K PACTBOPY COJIH BBIACIUTHCS THIPOKCH MeTamuta? Ecim
Jla, IPUBEIUTE IIPUMEPEL.

40 Wcxonas u3 peaxkiuid:



KCIO; —» KCI +3/202, AH:=-49,4 x/Ix;
KClO4— KCI+ 202, AH>=33,0 x/Ix,

Berunciiute AH crnenyromeit peakiuu 4KCl03 — 3KClO4 + KCl. CriocoOcTBYeT 1 SHTATBITUHHBIN
(dakTop JaHHON peaKIMK CaMOIPON3BOIIBHOMY TEYCHHIO, TaTh MOTUBUPOBAHHBIN OTBET.

41 Ilpu cropanuu 11,5 r xxuakoro atunosoro cnupta Boaenunocsk 308,71 k/lx remnorsl. Hanumure
TEPMOXHUMHUUYECKOE YpPAaBHEHHE PEAKIIMHU, B PE3YJIbTaTe KOTOPOU 00pa3yroTcs apbl BOABI U AUOKCH]L
yraepojaa. Beraucnute temnory oopazoBanus CoHsOH (k).

42 Jlonumure ypaBHEHMS peakUuil M HE MPOU3BOJS PacyeTOB, OLEHUTE W3MEHEHHUS SHTPOIHU B
pPEaKknuax:

BaClz (p—p) + Naz2SO4 (p—p) —-..;

2NaCl (p—p) + H2SO4 (x) — 2HCI (1) + ...

CrocoOCTByeT 1 SHTPONUNHBINA (HaKTOP JAaHHBIX peaklUil CaMONPOU3BOJILHOMY TEUCHHUIO,
JIaTh MOTUBUPOBAHHBIN OTBET.

43 OueHHTh KaKas peakiys 00pa30BaHUs WU Pa3pyIICHHUS 030HA OyJIeT MPOTEeKaTh ObICTpee, eCiiu
00BeM cUCTEeMBI YBEIMYUTH B TpH pa3a? [IpuHsaTh, 4TO mpoTekaeT cienyromas peakius: 203 <> 30;.

44 Z[aﬁTe MOTHBHpOBaHHLIﬁ OTBCT, 4YTO HaAO CACJIaTb C KOHLOCHTpaUUsAMMH, TeMnepaTypoﬁ n
JaBJICHHUECM, YTOOBI HaIllpaBUTb PCaKIHIO

MgCO;3 (x) = MgO (k) + COx(1); AH® >0,

B 06paTHOM HaIlpaBJICHUU.

45 MO3KHO JI1 IPUTOTOBUTH PAaCTBOP, COAEPIKAIINMI OJHOBPEMEHHO CIIEAYIOIINE NIaphl BEIIECTB:

a) Zn(OH), + KOH;
6) Ba(OH), + HCI;
B) Fe(OH), + NaOH.

46 CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHUSI, COOTBETCTBYIOIIUE TIPEITIOKEHHBIM HOHHBIM:
NH, + OH™ — NH4OH;
Zn*" + S* — ZnS;
CO3 +2H" — H,0 + CO,.

47 Ilpemioxure cxeMy pas3elieHHs COJIEW HalWIIUTE YPaBHEHHs PEakIHMi B MOJIEKYJSIPHOM H
MOHHOM BUJE.

MgCl, Alx(SO4)3, Cu(NO3)2, BaSO4

48 CryzneHT npu aHanuse OecuBeTHOro pactBopa npu pH = 3 oGHapy)ui cineayromye noHsl: K,
— - - 2— v v o

Pb?*, Fe**, Fe’*, NHi , S?°, I, MnOjs , CO;™ . Bo3moskeH 1u Takoii pe3ynsTar? O60CcHYyiTe CBOif

OTBET YPaBHEHUSIMU PEAKITH.

49 Kakoit BennunHoi pH 0051a1ai0T MOpckasi ¥ pedHast BOJbI, €CIM B MOPCKOM Mpeo0ajaroT HOHbBI

Na®, K", CI, a B peunoii — Ca**, Mg?*, HCO3>? OtBet 060cHyiiTe. CocTaBbTE HOHHO-MOJIEKYIISIPHBIE
ypaBHEHHUSI.

50 Kakue W3 TepeuMCICHHBIX HIKE COJIEH IOABEPraloTCsS YaCTHYHOMY THAPONIH3Y, O0pa3yroT
kucibie conu: NaNOs, K2SO3, MgCOs3, ZnBro.



4. MeTtoanueckue MaTepuaJibl, ONpeaessiione npoueaypy OueHnBaHUs
3HAHMH, YMEHHUI1, HABBIKOB U (WJIH) ONBITA IeATEIbHOCTH, XaPAKTePU3YHOIIHX
3Tanbl GOPMUPOBAHMSA KOMIIETCHIIMHI

B rtabmuue mpuBEOeHBI ONMMCAHUS TPOIEAYpP MPOBEAEHUS KOHTPOJIBHO-OIIEHOYHBIX
MEpOIPUATHI U NPOLEAYp OLIEHUBAHUS PE3yIbTaTOB 00yUYEHHUS C TIOMOIIBIO OIIEHOYHBIX CPE/ICTB B
COOTBETCTBUH C paboyeil MporpaMMoi TUCIUILTNHBY/ IPAKTUKH.

HaunmenoBanue
OLIEHOYHOTO
Cpe/icTBa

Onucanus npouenypsl MIPOBEAEHUS KOHTPOJIBHO-OLIEHOYHOTO MEPOIIPUATHUS
U TIPOLIEYPhI OLICHUBAHUS PE3YJIbTATOB O0yUCHHS

BrimonHeHne 3aqaHuil  pEKOHCTPYKTHBHOTO — YpPOBHS, IPEIYCMOTpPEHHBIE paboueii
MIPOTPaMMOil IUCIMIUINHEL, IPOBOASATCS B Yachl, OTBECHHBIC HA CAMOCTOSTENIBHYIO padoTy.
KonndecTBo BapHaHTOB 3aJaHUH MO TEME COOTBETCTBYET YHCITY CTYACHTOB aKaJAeMUYECKON
3anaHus rpynmel. Bo BpeMs BBITONHEHWS 3aJaHU MOJXKHO IIOJIB30BaThCs JIFO0OH  ydeOHOM,
PEKOHCTPYKTHBHOTO CIPaBOYHOM JIUTEPATYPOil, KOHCIIEKTAMH JTEKIIHH.

yposas (U/3) IIpenoxaBarens Ha 7a0OPATOPHOM 3aHATHU Pa3gacT 3aaHUs U JOBOAUT A0 O0YJaOMINXCS
CPOKH Ha €r0 BBINOJIHEHHE.

[IpenonaBaTens uHdopmupyer oOyJaromuxcs 0 pe3ynbTaTax TIPOBEPKH;
OLICHEHHBIE/ITPOBEPEHHBIE PabOTHI IPEToJaBaTeh BO3BPAILACT 00YIAIOIIUMCS
[IpenopnaBaresp 3a HEAENMIO 10 BBINOJHEHHS JIAOOPATOPHOI pabOThl TOBOJIUT IO CBEICHHUS
00y4aroIuXcs ee TeMyY, METOANYECKUE MaTepralibl K JJaDOpaTopHbIM paboTaM BBUIOKEHBI B
9JIEKTPOHHO# MH(popManmoHHo-00pa3oBatenbpHoi cpene KpWKT UpI'VIIC, mocrymHoit
oOyyaromeMycsi 4epe3 ero JMYHbIH kaOuHeT. OTYeT MODKCH OBITh BBIMOJHCH B
Otuer [0 | YCTAaHOBJIEHHBIH TIIpenojaBaTeleM CpOK, B COOTBETCTBHM C TpeOOBaHMAMH K UX
71a00paTOPHBIM oopmirernto. OT4eTs B HA3HAUEHHBIH CPOK CAAIOTCS Ha MpoBepKy. Ecim mpegycmoTpena
pabortam yCTHas 3amuTa JabopaTopHOM paboOThl, TO A0 OOy4aroUMXcs JOBOAWTCS IepedeHb
BOIIPOCOB, BEIHOCHMBIX Ha 3alllUTy; BO BPeMs 3allUThl, 00yJatomuecs JT0DKHBI O0BSICHUTh
MOJTy4EHHBIE PE3YNIbTaThl OTMEUEHHBIE NIPENOAABATENIEM U OTBETUTH HAa €r0 BONPOCHL.
[IpenonasaTens uHbOpMHpYET oOyyJarommxcs 0 pe3ynbTarax IIPOBEPKH;
OLICHEHHBIE/ITPOBEPEHHBIE PA0OTHI MPETO/IaBaATENIb BO3BPAIAET 00Y4aIOIIUMCS
CobeceoBanue 00y4aIOIIUXCS C TPENOIABATEISIM 110 TEMaM JAUCIMIUIMHBI TPEAYCMOTPEHBI
paboueit mporpammoii aucHumIMHbBL [IpemojaBaTens He MeEHE, YeM 3a HeIelio J0
HPaKTUYECKOTO 3aHATHUS HAa KOTOPOM OCYILIECTBIIIETCS KOJJIOKBHYM JIOBOAMT JO CBEACHUS
Komnoksuym o0yJaromuxcs TeMy, BOIPOCH MO HEH M HEOOXOAUMYI0 YUeOHYyI0 JIuTepaTypy. TeMmsl,
BOIIPOCHI K KOJUIOKBUYMY U I€pedyeHb HEOOXOIMMOIl y4eOHOH JIMTepaTyphbl BBUIOXKEHBI B
JJIEKTPOHHON  mH(pOpPMAIMOHHO-00pa3oBarenpHoit  cpeae  UpI'VIIC,  moctymHO#
o0y4aromemMycst 4epe3 ero JUYHbIH KaOuHeT

TectupoBaHus, MpeaycMOTpeHHbIE pabodeil MporpaMMoil AWCIMIUIMHBI, HPOBOISITCS BO
Tect BpeMsl NpPAKTUUYECKUX 3aHATUH. TecTupoBaHMe TPOBOAMUTCS €  HCHOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH. BapnaHTBl TECTOBBIX 3aaHUi (OPMHUPYIOTCS PaHIOMHO U3
6a3pl T3. Bo BpeMs BBINOJNHEHHMS 3a/laHHi I10JIb30BATHCS YUEOHMKaMHM, CIIPAaBOYHHUKAMH,
KOHCIEKTaMU JICKIUI, TeTpasIMU JUI NPAKTUUECKUX 3aHATUH HE pa3peleHo

[IpoBenenne mpomexyTodHOH arTecTanny B (opme 3adera y CTYICHTOB OYHOH (opMBI
00y4eHHsI TI03BONIIET C(HOPMHUPOBATH CPEAHIOI0 OIEHKY IO TUCHHIUIMHE IO Pe3ybTaTaM
TEKYIIET0 KOHTPOJIS (TIPH 3TOM MOTYT YYHUTBIBATHCS PE3YIbTAaThl HTOTOBOTO TECTHPOBAHUS
10 AuCUMIUIMHE). Tak Kak OIEHOYHBIE CPEJCTBA, UCIIOJIB3yEeMble NPH TEKYIIEM KOHTpOJIE,
MTO3BOJISIFOT OLIEHUTh 3HAHWS, YMEHHS M BJIAACHUS HABBIKAMH/OIMBITOM JAEATEIBHOCTH
o0yJaromuxcs Mpyu OCBOCHWU AWCIUILIMHEL. [[J11 4ero mpenojaBaTeib HaXOAUT CPEAHION0
3auer OLICHKY YPOBHSI C()OPMHPOBAHHOCTH KOMIICTEHIIMH y 0Oydaromerocsi, Kak CyMMy BCeX
MOJyYEHHBIX OLEHOK, JIEIEHHYIO Ha YUCIIO ITUX OLEHOK.

[IIkana U KpUTEPUU OIICHUBAHUS KOMIICTCHIIUH B Pe3yJIbTaTe
W3yUYeHISI JUCIUIUINHBI IPU IPOBEICHUN IIPOMEKYTOTHOH aTTeCTaIliH
B (hopMe 3aueTa Mo pe3yybTaTaM TEKYIIero KOHTPOJIS
CpenHsisi OleHKa YPOBHsI COOPMUPOBAHHOCTH KOMITCTCHIIUI Ouenka




10 pe3yJibTaTaM TCKYILIETO0 KOHTPOJIA

Ornenka He MeHee 3,0 ¥ HET HU OJHOW HEYAOBIETBOPUTEIHHOMN
OLICHKH T10 TEKYIIEMY KOHTPOJIIO

«3adTCHO»

Onenka wmenee 3,0 wiM ToimydeHa XoTs Obl  OjHA «HE
HEyIOBJICTBOPHUTEIbHAS OLICHKA [0 TeKYIIEMY KOHTPOIIIO 324TECHO

Ecim omenka ypoBHS CQOPMHUPOBAHHOCTH KOMIIETGHIMH 0OydJaromerocss He
COOTBETCTBYET KPUTEPHSIM IIOTyUCHHUS 3a4€Ta, TO OOYJAIOIIUICS CaaeT 3a4eT.

3ader mpoBoaWTCS B (QopMe coOeceOBaHUS 1O NEPEUHI0 TEOPETUYECKHX BOMPOCOB H
NPaKTUYECKUX 3aJaHuid WK B opMe TecTHpoBaHUs. IlepedueHb TeOPETHIECKUX BOIPOCOB U
NPaKTUYeCKUX 3aJaHUH Pa3sHOrO YPOBHS CIIOKHOCTH OOy4Yaromuecs IIONy4aroT B Havaje
ceMecTpa uepe3 INEKTPOHHYI0 HHGPOPMalMOHHO-00pa3oBaTenbHyo cpeny KpHKT
WpIl'YIIC (inunblii KabuHET 00y4Yaromerocs).

3amanusi, M0 KOTOPHIM MPOBOJASATCS KOHTPOJIBHO-OLEHOYHBIE MEPOIIPHUSITHS, O()OPMIISIOTCS B
COOTBETCTBUHU C TOJOXKeHUEM O (opmupoBaHuU (OHIA OICHOYHBIX CPEACTB IJS MPOBEICHHS
TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH, IPOMEKYTOYHOM M TOCYIapCTBEHHOM UTOTOBOM aTTECTAllMH, HE
BBICTABIIIIOTCS B 3JIEKTPOHHYIO HH(pOpMaIMoHHO-00pa3oBarenbHyto cpeny KpKT UpI'VIIC, a
xpansTcs Ha kadenpe-papadoranke POC Ha 6ymaknom HocuTtese B coctaBe POC 1o TUCIHUILTHHE.



