OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA
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YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.0.11 Xumusn

pabouyas mporpaMma JUCHHUILIAHBI
CrenmanpHoCTh/HanpaBieHue  moarotoBku — 15.03.05 KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieyeHre MaTMHOCTPOUTEIbHBIX IPOU3BOJICTB
Crennanm3arus/mpoduite — TeXHOIOTHsI MAITUHOCTPOCHUS
KBanudukarus BeIycKHHKA — bakanaBp
®opma u cpok 00yueHus — ouHas ¢popma 4 roaa
Kadenpa-pa3zpaborunk nmporpamMmmsl — TexHochepHas 6€301acCHOCTh

OO1as Tpy10eMKOCTb B 3.€. — 3 DopMBI IPOMEKYTOUHOM aTTeCTAlU
Yacos mo yueoHomy muiany (YII) — 108 ouHast (popma o0ydIeHUS:
3a4eT 2 ceMecTp

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 2 Hroro
Buj 3ansatui Yacos no VII Yacos no YII

AyAUTOpPHAs1 KOHTAKTHas

pa6ora no BuaAaM yueOHbIX 51 51

3aHATHIH/

B T.4. B popme ITIT*

— JICKITUH 17 17

— IpaKTHYECKUE (CEMUHAPCKUE)

— 1a00paToOpHbIE 34 34

CamocrosiTesibHast padoTa 57 57
Hroro 108 108

HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJIAPTOM BBICIIEro 00pa3oBaHUs — OakajlaBpuaT IO
HampaBiaeHuto  moArotoBku  15.03.05  KoOHCTpPYKTOPCKO-TEXHOJOTHYECKOE  0OECTeUeHHE
MaIIHHOCTPOUTEILHBIX TPOU3BOJICTB, YTBEPKIACHHBIM [Iprikazom MuHHCTEPCTBA HAYKH U BBICIIIETO
obpazoBanus Poccuiickoit @eaepannu ot 17.08.2020 Ne 1044.

[Tporpammy cocraBui(u):
K.X.H, JIOIICHT, IoneHT, I'. A. SIxkumoBa

PaGouas mporpamma paccMOTpeHa U 0100peHa JUIs UCII0Ib30BaHUS B yUeOHOM IpoIiecce Ha
3acenanuu kadenpsl «TexaochepHast 6€30macHOCThY», TPOTOKOI 0T «20» Mas 2026 . Ne 9

3aB. kadenpoit, A. T. H., Ipodeccop E.A. Pym

COTI'JTACOBAHO

Kadenpa «ABToMaTuzamus mIpou3BOACTBEHHBIX MTPOIIECCOBY, MPOTOKOJ OT «20» mas 2026 r. Ne 8

3aB. kadenpoit, A. T. H., Ipodeccop A.B. JIuBmui



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopMupOBaHKE IETOCTHOTO €CTECTBEHHOHAYYHOT'O MBIIIICHHS
JIOTUYECKOE OCMBICIIMBAHNE OCHOBHBIX 3aKOHOB XHMHH, TEOPHUH CTPOEHHUS BEIECTBA, DHEPreTUKU M
2 CKOPOCTH XMMHUYECKHUX MpEeBpalleHnui, 3aKOHOMEPHOCTEHN MOBECHUS JUCTIEPCHBIX U AJIEKTPOXUMUYECKUX

CHUCTCM, nyTeﬁ MOJY4YCHUA U peaKHHOHHOﬁ CITOCOOHOCTH DJIEMEHTOB U UX COCAUHEHMI

1.2 3agaum JMCHUIIHHBI

POJb XUMHH B PEHICHIH IMPAKTHIECKUX 3a/1a4 JKEJIC3HOAOPOKHOIO TPaHCHIOpTa

IMPUBUBAHUC HABBIKOB ITPOTHO3MPOBAHUA U PCUICHUA 3aJa4

yYMEHHE TIPOBOJIUTH XUMUIECKHE SKCIIEPUMEHTHI C AaibHEHIeH 00pab0TKON MOIyIEHHBIX pe3yIbTaTOB

AWIN -

yMeHHe paboTaTh C TUTEPATyPOH

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKaXx JUCHUIIIMHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCIHTAHNE 00yUJaOIINXCs

Ienp npodeccrHoHaNBFHO-TPYIOBOTO BOCIUTAHKS — (POPMHUPOBAHUE Y OOYUAIOUINXCS OCO3HAHHOM MPOdeCcCHOHANTBHOM
OpHCHTALIUK, TOHUMAHUSI OOLICCTBEHHOTO CMBICIA TPYAa M 3HAYMMOCTH €ro sl ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOIO U TBOPYECKOIO OTHOLICHUS K OyAyLIe# HesTenbHOCTH, MPOPEeCCHOHAIBHONW 3THKH, CIOCOOHOCTH
MpEABUACTh W3MEHEHHS, KOTOPbIEe MOTYT BO3HHKHYTh B MPO(ECCHOHANBLHON NEATeNIbHOCTH, U YMEHHIO paboTaTh B
N3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

[enpb qocTHraeTes MO MEpe PEIICHUs B €MHCTBE CIICAYIOIINX 3a/1a4:

— (hopMHpPOBaHUE CO3HATEILHOTO OTHOIICHHS K BEIOpaHHOU Tpodeccui;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIIOOBH K MpPOQeccHu, CO3HATEIbHOrO OTHOIIEHHS K NpodeccCHOHANBHOMY IONrY,
MMOHUMAEMOMY KaK JIMYHasi OTBETCTBCHHOCTh M 00S3aHHOCTb;

— (opmupoBaHKe NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MpoeCCHOHATBHON KYIBTYPBI, 3ITUKU IMPOPECCHOHATEHOTO OOIICHUS;

— (hopMHUpPOBAHUE COIUATTLHON KOMIICTCHTHOCTH U IPYTHE 33[1auH, CBSI3aHHBIC ¢ UMUKEM MPO(ECCHH U aBTOPHUTETOM
TPAHCIIOPTHOM OTPACITU

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniunst / O0s13aTenbHast 4acTh

2.1 IncuMnJMHbI ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHe JAHHOM 1M CHMIIJIMHbI

1 ‘ b1.0.26 MarepuasioBeicHHE U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX MaTEPHUaJIOB

2.2 I[I/[CIII/IHJ'[I/IHLI U MPAKTUHKH, 11 KOTOPbBIX U3YyYCHUE JAHHOM M CHMIIJIHHBI
HeoﬁXOIlﬂMO Kak NpeamecTByoiee

b1.0.35 Pe3anue u pexxymuil HHCTPYMEHT

B51.0.40 IlpoexTupoBaHie MAaIIHHOCTPOUTENbHBIX YIACTKOB H IIEXOB

B2.0.01(Y) YueOHas - 03HAKOMHUTEIIbHAS IPAKTHKA

Bb3.01() [ToaroroBka K mpoueAype 3alrTh BBITYCKHOH KBATH(UKAIIHOHHON pabOTHI

AW -

Bb3.02(/1) 3amura BRITYCKHOM KBaTH()PUKAIIMOHHONW PAOOTHI

3 IIVTAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITIO JUCIUAIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

Koa m HammeHOBaHue

Koa m HamMeHoBaHHeE

KOMITeTeHIHH HHIMKATOPA J0CTUKEHH S Ilnanupyemblie pe3yJibTaThbl 00y4eHust

KOMIIETEH MU

OIIK-5 Cnocoben 3HaTh: OCHOBHBIE NOHATHUS U 3aKOHBI XUMHH;IIPEBPAILCHUE
HCIO0JIB30BaTh 1 00pa30BaHUS BEIICCTB B 3aBHCUMOCTH OT UX CBOMCTB U
OCHOBHbBIE CTPOEHUS;POJIb XUMHUH B CO3/IaHUU HOBBIX MaTEPHAJIOB
3aKOHOMEPHOCTH, OIIK-5.4 ITpumenser YMeTh: IPOBOAUTH OCHOBHBIE PACUEThI;UCIIOIb30BaTh
JefCTByIOIIUE B OCHOBHBIC 3aKOHOMEPHOCTH OCHOBHBIC TPUHIIMITEI U XapPAKTEPUCTUKU XUMHUECKUX
npotecce XUMHUYECKHUX MPOLECCOB, MIPOIIECCOB;OLICHUBATH JTAHHBIC SKCIIEPUMEHTA IS
HM3TOTOBJICHUS MIPOTEKAIIUX PU JAaIbHEHIIEr0 UCITOIb30BAHMS
MaITHHOCTPOUTENBHBIX | H3TOTOBICHUH Brnagets: MeTojaMu pacueTa 10 XUMUYECKUAM QOpMYJIaM H
u3nenvii Tpedyemoro MAaIIAHOCTPOUTEIBHBIX YPaBHCHHSM XAMUYECKUX PEAKIINI;HABBIKAMU
KayecTBa, 3aJJaHHOTO U3IETTNH HCTIOJB30BaHUs SKCIICPUMEHTAIBHBIX UCCIICIOBAHUHN B
KOJIMYECTBA TIPH po(eCCHOHATBHOM NEATeTBHOCTH;CIIOCOOHOCTHIO
HAMMEHBIIINX 3aTPaTax MIPUMEHSTh OCHOBHBIC 3aKOHOMEPHOCTH XHMHUYECKUAX
00IIECTBEHHOTO TPY/a TIPOIIECCOB




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Yacsl MHIMKATOpa
Kon HaumeHoBaHue pa3es10B, TeM M BHI0B padoT Cemect OCTHIKEHHS
Pl ek | mp | a6 | cp | *
KOMIIeTEHIUH
1.0 | Pasgen 1. OcHOBHBIE 3aKOHBI XHMHH.
1.1 | OcHOBHBIE 3aKOHBI ¥ IOHATHSA XUMHUH 2 2 2 OIIK-5.4
1.2 | Onpenenenue MONSAPHOI Macchl SKBUBAJIEHTOB METAJLIA 2 2 OIlK-5.4
2.0 | Pazgen 2. CTpoenue BemecTna.
2.1 | CtpoeHue BelIecTBa: CJIOKHOCTh CTPYKTYPBI aTOMOB,
OCHOBHBIE IIOJIOXKEHUS KBAHTOBOM MEXAaHHMKH, KBAaHTOBBIE
’ N 2 1 2 OIIK-5.4
YHCia, CTPOCHHE JJIEKTPOHHBIX O00O0JNOYEK M CBOWCTBA
5JIEMEHTOB
2.2 | DyeKTpOHHAs CTPYKTYpa aTOMOB M OJJHOATOMHBIX HOHOB 2 2 OIIK-5.4
3.0 | Pasgen 3. DHepreruka XMMH4ECKHX NPeBPAILEHHii.
3.1 | DHepreTrKa XUMHUYECKUX IIPOLIECCOB, XUMHUECKAst KHHETHKA,
p poreccos, ’ 2 2 4 | OIIK-5.4
XHMHUYECKOe U (a30BOe paBHOBECHE
3.2 | Tennosble 3PeKThl XUMUIECKUX PEAKIHIl M PACTBOPECHHUS 2 2 OIIK-5.4
3.3 | Xumuueckoe u hazoBoe paBHOBECHE 2 2 4 OIIK-5.4
4.0 | Pasngen 4. XuMuyeckasi KHHETHKA U PABHOBECHE.
4.1 | CkopoCTh XUMHYECKHMX PEaKLHii 2 4 4 OIIK-5.4
5.0 | Pa3nen 5. MoHHBIE H OKHCJIUTEILHO-BOCCTAHOBHUTEILHEIE
peakuun B pacTBOPax JIEKTPOJIHTOB.
5.1 | Peaxuuu B pacTBOpax 2 2 2 OIlK-5.4
5.2 | VonHO-06MEHHBIE PEAKIIUN 2 2 2 OIIK-5.4
5.3 | Tunponus coneit, onpenenenue pH 2 2 OIIK-5.4
5.4 | OxucnuTEnbHO-BOCCTAHOBUTEILHEIC €aKINU HOHHO-
, DCAKHIH, 2 2 4 | 4 | OIK5.4
JIEKTPOHHBIN MeTo ypaBHUBaHMUsI OBP
6.0 | Pazgen 6. DJIEKTPOXHMHYECKHE CHCTEMBbI:
raJbBann4eckue djemMeHTbl. JIC.
6.1 | DaexTpoxumMus 51 HaNPsDKEHUH H3UYECKUE U
p e p - ¢ 2 2 4 | OIIK-54
XUMHYECKHUE CBOMCTBA METAIIIOB
6.2 | XuMuueckue CBOMCTBA METAIIIOB 2 2 2 4 OIIK-5.4
6.3 DNEeKTPOTHBIN MOTSHINAN, TAIbBAHUYECKUH 2JIEMEHT 2 2 4 OIIK-5.4
6.4 | Ipuuiun paboThl ralbBaHUYECKOrO 31EMEHTa 2 2 4 OIIK-5.4
7.0 | Pazgen 7. DiieKTpO.IU3 COJIeii.
7.1 | DekTponm3 paciIaBoB H PacTBOPOB 2 2 4 OIIK-5.4
7.2 | DexTponus coneit 2 2 4 OIIK-5.4
7.3 | T'pynmbl KATHOHOB U AHKOHOB HPU JIEKTPOJIU3E 2 2 OIIK-5.4
8.0 | Pazmen 8. Koppo3ms meramnoB. MeToabl 3amuThl OT
KOpPPO3UH.
8.1 | Knaccudukaius KOPPO3MOHHBIX  IIPOLIECCOB,  METOLI
puxan PP poreccos, n 2 2 4 | OIK-5.4
3aIUThl METAJIOB OT KOPPO3UH
8.2 | Koppo3us METamIOB ¥ METOBI 3aLIUTEI 2 2 OIIK-5.4
8.3 | DiaexTpoXMMHUYECKass KOPPO3Hs, aHOJHOE U KATOJHOE
p ppo3HA, A A 2 2 | 5 | OIK-5.4
MOKPBITHE
dopma NpOMEKYTOUHOM aTTeCTalluu — 3a4eT 2 OIIK-5.4
Hroro wacos (6e3 yuéta 4acoB Ha IPOMEKYTOUHYIO 17 34 | 57
aTTECTAIHIO)

5 ®OH/I OHEHOYHbIX CPEACTB JJIsA ITPOBEJIEHUA

TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEKYTOYHOM
ATTECTALUHU OBYYAIOILIUXCHA MO AUCIUIIJIIMHE

@DOH/ OLIEHOYHBIX CPEACTB AJIs IPOBEJCHUS TEKYILEro KOHTPOIIS YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu
10 AucuMIUIMHE 0(OpMIIeH B BHE NpriioxkeHnst Ne 1 k paboyeit mporpaMme AUCIMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH}opMannoHHO-00pa3oBaTebHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaloeMycst Yepe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI




6.1 YueOHas quTepatypa

6.1.1 OcHOBHas JUTEpaTypa

Kon-Bo 3k3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
I'nunka, H. JI. O6mas xumus : yue6. nocobue / H. JI. I'munka. — Uszn. crep. — M. :
6.1.1.1 . 27
Knopyc, 2012. — 749 c. — TekcT : HenOCPEACTBEHHBIH.
I'munka, H. JI. O6mas xumus : yue0. mocobue / H. JI. I'munaka ; pexn.: A. U.
6.1.1.2 EpmakoB. — U3x. 30-e, ucrip. — M. : UnTerpan-Ilpecc, 2010. — 727 c. — TexkcT : 47
HENOCPEACTBEHHBIH.
I'munka, H. JI. O6mas xumus : [yue6. mocodue] / H. JI. I'nuaka ; pen. A. W.
6.1.1.3 EpmakoB. — U3x. 30-e, ucrip. — M. : UnTerpan-Ilpecc, 2009. — 727 c. — TekcT : 31
HEINOCPEICTBEHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
Pyccasckas, H. B. Xumnaeckne cuctembl. OCHOBHBIE KJIaCChl HEOPTaHIMYECKUX
coequHeHUH : yued. mocodue mo aucnumunHe "Xumusa" / H. B. Pyccackas, I'. A.
6.1.2.1 SAxumosa ; pen. H. A. Kopuesun ; @enep. areHTCTBO XK.-1. TpaHCI., IpKyT. TOC. YH- 390
T myte#t coodm. — Upkyrck : UpI'YIIC, 2015. — 67 ¢. — Tekcr :
HEIOCPEJCTBCHHBIN.
Xumns : 1a6. npaktukyM / dexep. areHTCTBO X.-A. TPAHCIL., FIpKyT. TOC. YH-T
6.1.2.2 myTeit coodm. ; coct.: I'. A. SIkumoBa, H. B. Pyccasckas, C. B. fceko ; pen. H. A. 278
Kopuesnn. — Upkytck : UpI'YIIC, 2014. — 99 ¢. — TekcT : HemocpeICTBCHHBIH.
Xumus : ¢0. 3agaq / coct.: C. B. Scbko, I'. A. SxumoBa. — Upkyrck : UpI VIIC. —
6.1.2.3 s 279
Y. 1. — 144 c. — TeKcCT : HeMOCPEACTBEHHBIH.
6.12.4 Xwumus : c0. 3ana4 B 2 4. / pea. H. B. Pyccasckas ; coct.: I'. A. SIkumosa, C. B. 289
T Slebko. — Upkytek : UpI' YIIC. — Y. 2. — 102 ¢. — TeKkcT : HemocpeACTBCHHBIM.
Xumust : yued.-meron. mocobdue / deaep. areHTCTBO K.-A. TPAHCIL, IpKyT. roc. yH-T
6.1.2.5 myTteit coobi. ; coct.: H. B. Pyccasckas [u np.]. — Upkytek : UpI'YIIC, 2022. — 192
103 c. — TekcT : HemOCPEACTBEHHBIH.
6.1.3 YueOHO-MeTOAMYEeCKHE PA3PA0OTKU (B T. Y. 115l CAMOCTOSITEIbHON PadoThl 00y4alOLIUXCS)
Kon-Bo 3Kk3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIAHH
SIxumoBa, I'.A. MeTtoanueckue yka3zaHus 1o n3ydeHuro quctmmiasl b1.0.11.
XuMmusi 1o HarpasyieHnto moaArotoBku 15.03.05 KoHCTPYyKTOPKO-TEXHOIOTHYECKOE
6.13.1 obecrieueHrne MalllMHOCTPOUTENLHBIX TIPOM3BOJICTB Ipod b TexHoorus Omaiin
D MmammmHOCcTpoeHus / I'.A. SAxumosa; UpI'YIIC. — Upkyrck : UpI' VIIC, 2024. — 13 c.
- Tekct: anexkrpornsiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69579 1482 2026 1 signed.pdf
6.2 Pecypchbl HH(pOpMaMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «UHTepHET»
6.2.1 DnekTpoHHO-O0uOIMoTeuHas cucreMa «M3mgarenscTBo JlaHby, https://e.lanbook.com/
6.2.2 DIeKTpOHHO-OHOIMOTEHAs CIicTeMa «Y HUBEPCUTETCKast OMONIMoTeKa OHIaiiHy, https://biblioclub.ru/
6.3 IIporpamMHoe o0ecnieyenre 1 MH(POPMAILHOHHbIE CTIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6.3.2 Cnenuaau3upoBaHHOE NPOrpPaMMHoe o0ecnieyeHne
6.3.2.1 \ He npenycmotpeno
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npeagycMoTpeHbl
6.4 IIpaBoBBIC M HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst

7 OMIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJINMOM JIJIsSI OCYIIECTBJEHHNS YYEBHOI'O ITPOIIECCA

MO JUCHMILINHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, . 15;

1

kopmyc JI UpI' VIIC waxoautes — no aapecy r. UpkyTck, yiu. JlepmonTosa, a1.80

Yuebnas aymutopus J1-317 11 nmpoBeneHNs JIEKIHOHHBIX M IPAKTUIECKUX 3aHATHH, 1a00paTOpHBIX pabdoT,
2 TPYIIIOBBIX U HHAUBUIYAIbHBIX KOHCYJIBTAIMHA, KypPCOBOTO MPOEKTHPOBAHMUS (BBITIOTHEHUS KYPCOBBIX

paboT), TEKyIIero KOHTPOJISI K MPOMEXKYTOUHOH arrectarui OCHOBHOE 000pYA0BaHHE:
CHenHaTu3upOBaHHas MeOelh




Jlaboparopus I'-111 «KomrekcHas abopaTopus» sl POBEACHUS JEKITUOHHBIX U MPAKTHYECKUX 3aHATHH,
1a00paTOPHBIX PabOT, TPYIIIOBBIX U HHIAWBHYaIbHBIX KOHCYJIbTAIMNA, KYPCOBOTO MPOCKTUPOBAHUS
(BBIMIOJTHEHUS KYPCOBBIX padOT), TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHO# aTTectanu OCHOBHOE
000pyI0BaHUE: CIICIMATH3NPOBaHHAS MeOeb. [ mpoBeICHNsI 3aHATHI UMCIOTCS YUCOHO-HAT IS THBIC
mocoOus (TTaKaThl) TEPMOCTAT CYXOBO3AYIIHBIN; BECHI 3JICKTPOHHBIC, BECHI JTa00paTOpHbIC; KapMaHHbBIH pH-
METp

ITomemeHus A1 CaMOCTOSATEIBHOM PabOThI 00YUAIOIINXCST OCHAIICHBI KOMITBIOTEPHOM TEXHUKOM,
MOJKJIFOUEHHOM K HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOH ceTu «HTepHeT», U 00eCIeueHbI TOCTYIIOM B
3NEKTPOHHYI0 HHPOPMAITMOHHO-00pazoBaTenbHyto cpeny Upl'YIIC. [TomemeHus A caMOCTOSTEIbHOM
pabOoThI 0OYUAIOIINXCS:

— YUTaJbHBIC 3aJIbI;

— y4eOHbIe 3aIbl BEIUUCIUTENbHOH Texauku A-401, A-509, A-513, A-516, 1-501, -503, 1-505, 1-507;

— TIOMEIIEHHS U XPaHEeHUS B IPOPIIIaKTHIECKOT0 00CITyKUBaHHs yaeOHOTO 000opymoBanmst — A-521

8§ METOANYECKHUE YKA3AHUSA JJIAA OB YYAIOIIUXCA
1O OCBOEHMIO TN CHUIIJIMHBI

Bun yue6HO#M
JIEATEIILHOCTH

Opraanzanus yaeOHOH IesSITeTbHOCTH 00y4Jaromerocs

Jlexmust (ot matmHCKOTO «lection» — dYTeHWeE) — BHJ ayAHTOPHBIX YUEOHBIX 3aHATHH.
Jlexnusi: 3akiaabpIBaeT OCHOBBI HAayYHBIX 3HAHUI B CHCTEMAaTH3UPOBAHHOM, MOCIICNOBATEIBHOM,
00001IeHHON (hOpMe; PACKPBIBACT COCTOSHHE M IIEPCIICKTHBBI Pa3BUTHSA COOTBETCTBYIOIICH
obJlacTH HAyKH M TEXHUKH; KOHLECHTPHPYET BHHMaHUE OOyYalOIIUXCS HAa HanOoJee CIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET IO3HABATEIbHYIO aKTHBHOCTh 00yJaIOIIHXCS.

Bo BpeMs JICKIMOHHBIX 3aHATHH OOYYAIOIIUICS MOJDKCH YMETh CKOHIICHTPUPOBATH
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYMTH B pabOTy BCe BUABI MaMsTH: CIIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBHUIaTeNnbHy0. [l 3TOro BeCch MaTepHall, U3JaraeMblil IIpernoaaBaTelieM,
oOyuaronieMycss HEOOXOAUMO KOHCIEKTHpoBaTh. Ha @oJX KOHCIEKTa cleyeT I[oMedaTh
BOIPOCHI, BBIACICHHbIE OOydYalOIMMCSl Ui KOHCYJIbTAallMM C IIpernojasareiieM. BBIBOJIbI,

Jlexknus MOJIyYCHHBIC B BHJIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE MO TYCPKUBATh WA OOBOJUTH PAMKOIA,

4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZAEPIKaIHid
OTIpeIeTICHUs] Ba)KHEHIINX MOHATHH Jeknuu. K KaXXIoMy 3aHATHIO CieayeT pa3oOpars MaTepral
npeaplaymed seknuu. M3ydas Martepuan mo y4eOHHWKY WM KOHCIIEKTY JIEKLIHH, Cclemyet
MEPEXOANTH K CIEAYIONIEMY BONPOCY TOJIBKO B TOM CIydae, KOrJja XOpOIIO YCBOEH MPEabL Iy
BOIIpOC. P51 BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CAMOCTOsITEbHOE H3yueHue. Takoe
3a7aHue TpeOyeT ONepaTHBHOIO BHIOIHEHHUS. B KOHCIIeKTe JIeKIuif HEOOXOMMO OCTaBUTh MECTO
JUIS OCBELICHMS YHOMSHYTBHIX BONpocoB. OGO3HAYUTH BOIPOCH], TEPMHUHBI, MaTepHall, KOTOPBIHA
BBI3BIBAET TPYJHOCTH, IOMETUTH U NOIBITATLCS HAUTH OTBET B PEKOMEHYEMOM uTeparype. Eciu
CaMOCTOSITENIBHO HE yaaeTcs pa3o0paThes B MaTepHale, To He0OOX0AUMO ChopMyIHPOBATH BOIPOC
1 3aJaTh IPENOIaBATENI0 Ha KOHCYJIbTAllMH, HA IIPAKTUYECKOM 3aHATUU

JlabopaTtopHas
pabora

OCHOBHOH 11eITBI0 TA0OPATOPHEIX Pa0OT SBIECTCS TEOPETUIECKOE 0O0CHOBAHUE, HATIISHOE
W/WIHA SKCIEPUMEHTAIBHOE ITOATBEPKICHUE /WM TPOBEPKA CYIIECTBEHHBIX TEOPETHUYCCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIMX METOAMK M METOJOB HX
peamm3anu u T.J. OHM 3aHUMAOT TNPEUMYIIECTBEHHOE MECTO MpPH H3YYEHHH UCIUIUINH
00513aTe/IbHOM YaCTH M YacTH, GOPMUPYEMOH yuacTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

Hcxoas u3 nienu, coaepkaHueM J1abopaTopHBIX paboT MOTYT OBITh:

- SKCIICpUMEHTAIBbHAS TIPOBEPKa POPMYII, METOIUK PacdeTa;

- IpOBEICHIE HATYPHBIX N3MEPEHHI CBOHCTB, pa00YHX TapaMeTPOB, PSKUMOB pabOTHI ITPpH
MTOMOIIIN JTAOOPaTOPHOTO 0OOPYIOBAHHS W/HITH CTEHIOB  MAKETOB;

- O3HaKOMJIEHHE, aHAJIU3 U TEOPETHUUECKHE BBIKIAAKH 110 YCTPOHUCTBY, MPUHLIUITY TEHCTBUS
U crioco0aM 00CTy)KHBaHUS alapaToB, JeTajlei MallinH, MEXaHU3MOB, TIPOIIECCOB, MPOTEKAOIINX
B HUX IIPU 3TOM U T.J.;

- HarJsAHas rpaduveckas MHTEpPIpeTanns depTexel, cxeM, 00beMHBIX MOBEPXHOCTEH U
T.Jl., BOCTIPOU3BOAMMBIX C TOMOIIBIO CIIETIMATTU3UPOBAHHOTO MIPOTPaMMHOTO 00eCTIeUeHHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHHE TMPOIIECCOB, MPOTEKAIONMUX B CIIOXKHBIX XUMUYECKHUX,
(hu3HUECKUX, MEXaHUUECKHX, JIEKTPUUECKUX U MP. 00BEKTaX;

- HArJMsAgHOE TpejAcTaBleHHe O paboTe TMepcoHasa KOHKPETHOW OpraHM3aly N
noapazaenenns OAO «PXK]I» mocpencTBoM MOACTUPOBAHUS NTATHBIX M BHEIITATHBIX CHTYaIi
B BUPTYaJbHBIX CHECIUATH3UPOBaHHBIX APM (aBTOMATH3MPOBaHHBIX PabOYUX MECT);

- YCTaHOBJICHUE W TMOATBEPXKICHUEC 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
JKCIIEPUMEHTA U PACCUMTAHHBIX 3HAYEHUI) U T.1.;

- O3HAKOMJICHHE C METOJMKAaMHU MPOBEACHUS HKCIEPUMEHTOB, HAIJISIIHBIM YCTPOHUCTBOM
CTEH/I-MaKeTOB U Ip.;

- YCTaHOBJICHUE CBOWCTB BENIECTB, NX KAU€CTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHK;




- aHaJIN3 Pa3JIMYHBIX XapaKTEPUCTUK IIPOLECCOB, B TOM YHCIIE IIPOU3BOACTBEHHBIX U HHBIX
HPOLECCOB;

- pacyer mapamMeTpoB pa3IMYHBIX SBJICHUI M INPOLECCOB, CMOAEIMPOBATh KOTOpHIE HE
BO3MOXKHO B pEaJIbHBIX YCIOBHSX (HaIIpUMep, Ype3BbIlUaiiHbIe CUTYAIMHU | TIP.);

- HaOIIOJICHUE PAa3BUTHS SIBICHHUH, ITPOLIECCOB U JIP.

JomyckaeTcs UHOE COAepKaHUe Ta0OpaTOPHBIX padoT, eciau 3TO OyneT CIOocOOCTBOBAaTh
peanu3aniy Hesei 1 3a1ad JUCLHAIUTHEL 1 ()OPMHPOBAHHIO COOTBETCTBYIOIIMX KOMITCTCHIHUH.

ITo xapakTepy BBIONHAEMBIX J1a00PaTOPHBIX PAOOT BO3MOKHBL:

- O3HAKOMHTENIbHBIE  Pa0OTHI, HCHONB3yeMble UL  3aKpeIUICHHS  H3YyYECHHOTO
TEOPETUYECKOT0 MaTePUaJIbI;

- aHAJMTHYECKHe PaboThI, HCIIOIb3YeMBbIe JUIS MOTyYeHHS HOBOH HH(GOPMAIMU HAa OCHOBE
(hopMaTM30BaHHBIX METO/IOB;

- TBOpYECKHUE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBIN BHIOOD IOJIX0/I0B PEIICHUS
3ajad.

[Ipexnae, 4emM NPUCTYNUTh K J1a0OPAaTOPHBIM 3aHATHSAM, OOY4alOMIMMCS HEOOXOAMMO
MIOBTOPHUTH TEOPETUUECKUI MaTepual 1o TeMe padbotsl. Kaxxaas nmaboparopHas pabora ocHaiieHa
METOIMUECKHMH YKa3aHUSIMH, pa3paOb0TaHHBIMU MPENOAaBaTesIMU, BEAYIIUMHU TUCIUILTHHY

CamocTosTenbHas
pabora

OOyyeHne 1O JUCHUIUIMHE «XHMHUS» NpPEAyCMaTpHBaeT AaKTUBHYIO CaMOCTOSTENIBHYIO
pabory obOyuaronierocs. B paznene 4 paboueii nporpammbl, KOTOPBIH HaszbiBaeTcss «CTPYKTypa
coJlepyKaHWe AMCHUILUIMHB), BCE Yachl CaMOCTOATENBHOW pPabOTHI paclUCaHbl MO TeMaM U
BOIPOCaM, a TaKXKe yKazaHa HeoOXoauMas yueOHast TuTeparypa: 00yJaroluics u3ydaeT yueOHbli
Marepuall, pa3dupaeT MpuMepsl ¥ peniaeT pa3HOypOBHEBbIEC 3a7ayi B paMKaX BBIIIOJIHEHHS Kak
00IIMX JOMAIIHUX 3alaHUH, TaK ¥ MHIUBUIYAIBHBIX JoMalHuX 3aaanuid (M/13) u npyrux Bunos
paboT, MpenyCMOTPEHHBIX pabodyeld MporpaMMOM JUCHUILIMHBL. [IpH BBITOIHEHUH TOMAITHUX
3aaHui oOydaromeMmycs ciexyeT OOpaTHThCS K 3ajadaM, PEIICHHBIM Ha MpeAbIIyIINX
MIPAaKTHYECKNX 3aHATUAX, PEIICHHBIM JIOMAIIHUM padoTaM, a Takke K NpUMEpaM, NMPHUBOIIMBIM
nekropoM. Ecnm 3Toro Oyaer HEZOCTAaTOYHO JUIA BBIIOJIHEHHS BceH pabOTHI MOXKHO
JIOTIOJTHUTEIFHO BOCIOJIB30BAaThCSl YYEOHBIMH IIOCOOMSIMM, NPHBEICHHBIMH B paszene 6.1
«YueOHast nuteparypa». Eciam, HecMOTps Ha W3y4YeHHBIH Marepual, 3aJaHHE BBIIIOJHUTH HE
yaaeTcs, To B 00s3aTEIbHOM IMOPsAKEe HEOOXOAMMO MOCETUTh KOHCYJIBTALlUIO HpernojaBaTens,
BEAYILIEro NPaKTUYECKUE 3aHITUS, W/UIH KOHCYJIBTAIHIO JIEKTOPA.

JomaiiHue 3ajaHMs, WHIMBHIyaJlbHbIE JIOMAalllHUE 3aJaHus M Jpyrue palboThl,
IIPeyCMOTPEHHBIE paboyel mporpaMMon JUCHUIUTHHBI JOKHBI OBITH BRIITOTHEHbBI 00YYarOIIMCS
B YCTAQHOBJICHHBIC IpEIOJaBaTeIeM CPOKH B COOTBETCTBUHM C TPeOOBaHHAMHU K O(GOPMIICHHIO
TEKCTOBOH M rpaduuecKoil JoKyMeHTaluu, chopMyaupoBaHHbM B [lonoxenun «TpeboBaHus K
0(OpMIICHHIO TEKCTOBOH M rpaduueckoil JokyMeHTanuu. HopMOKOHTpOIIb»

Komruieke yueOHO-METOJMYECKUX MAaTepUalioB 10 BCEM BUJAM y4eOHOI AesTeNbHOCTH, MIPEAYCMOTPEHHBIM padoueii
MIPOTpaMMO¥l AUCIMITIIMHEI (MOIYJIS), pa3MeIleH B JIEKTPOHHOW HMH(pOpMaIMOHHO-00pazoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KabuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yHarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHUE MHHOBALIMOHHBIX METOJ/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIUTHOCTh, HAJIEKHOCTh, O0BEKTUBHOCTb, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOPMUPOBAHHOCTH  KOMIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, M[PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4M MOBBIILIEHHON CI0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

AUCHHUILIMHA.

2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYeT

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnnuHa « XuMus» y4acTByeT B OPMUPOBAHUN KOMIIETEHIIMIA:
OIIK-5. CiocobeH ucnoab30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JCHCTBYIOIIUE B IPOIIECCE
W3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3/1ETUI TpeOyeMoro KauecTBa, 3aJaHHOT0 KOJIMYECTBa MpU
HAaUMEHBIIINX 3aTpaTax OOIIEeCTBEHHOTO TPyaa

o4Hasi popmMa 00yYeHUs

HaumenoBanue Kon
HaumeHoBaHue OLICHOYHOTO
KOHTPOJIHO- WHIUKAaTOpa
Ne OOBEKT KOHTPOJIS cpeactsa (popma
OIICHOYHOTO JTOCTIKEHUS ”
MIpOBeACHUSI *)
MEPOIPHUSITHS KOMIIETEHITHN
2 cemecTp
1.0 Pasgen 1. OcHOBHBIE 3aKOHBI XHMHH
KoHcnekT (micsMeHHO)
11 Texymumii OCHOBHBIE 3aKOHBI U IOHATHUSA OITK-5.4 TecTupoBaHue
' KOHTPOJIb XUMHAA ' (KOMITBIOTEpHBIE
TEXHOJIOTHH)
12 Texymmii OmnpeneneHue MOITAPHOI MacChl OIK-5.4 JlaGopatopHas paboTa
) KOHTPOJIb SKBUBAJICHTOB MeTaJljla ' (TTMCHEMEHHO/YCTHO)
2.0 Pa3nexn 2. CTpoeHue BelecTa
CrpocHne BEIIEeCTBa: CI0KHOCTD
CTPYKTYPHI aTOMOB, OCHOBHEIE
Texymumii HOI?'I}(;I:KZII{)I/Iﬂ KBaHTO’BOﬁ MEXaHUKHU Koncnexr (mmcpmeno)
21 yi ’ OIIK-5.4 KontponrHas padora (KP)
KOHTPOJIb KBaHTOBBIC YHCIIa, CTPOCHUE
(MMCBMEHHO)
SJIEKTPOHHBIX 000J0YEK U
CBOMCTBA 3JIEMEHTOB
Texymumii DNEKTPOHHAs CTPYKTypa aTOMOB U Tectuposanne
2.2 yi P PYKTYP OIIK-5.4 (KOMITBIOTEpHBIE
KOHTPOJIb OJTHOATOMHBIX HOHOB
TEXHOJIOTHH)
3.0 Pasnen 3. DHepreruka XuMHUYecKHMX NpeBpalieHuil. XuMuyeckass KHHETHKA M PaBHOBecHe
DHepreTuka XUMHIECKHX
31 Texymuii MPOIECCOB, XUMHUYECKass KHHETHKA, OITK-5.4 JlaboparopHnas pabota
' KOHTPOJIb XUMHYEeCKoe u (a3oBoe ' (TTMCHEMEHHO/YCTHO)
paBHOBECHE
Texymuii . JlaboparopHnas pabota
3.2 CKOpPOCTh XMMUYECKHUX PeaKIIui OIIK-5.4
KOHTPOJIb (IMCHEMEHHO/YCTHO)
33 Texymmmii Tenmossie 3 dhekTrI peakuuii u OITK-5.4 KontponsHas padora (KP)
' KOHTPOJIb pacTBOpeHUs ' (TTHCBEMEHHO)
Texymumii Xummaeckoe U pa3oBoe Tectuposarnne
34 yi OIIK-5.4 (KOMITBIOTEpHBIE
KOHTPOJIb paBHOBecHe
TEXHOJIOTHH)
4.0 Paznes 4. MoHHbIE H OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B PACTBOPAX YJ1eKTPOJIHUTOB
Texymumii
41 yi Peaxuuu B pacTBOpax OIIK-5.4 Koncnekt (micsMeHHO)
KOHTPOJITh
Texymuii JlabopaTopHast paboTa
4.2 HoHHO-00MEHHEIE PeaKInu OIIK-5.4
KOHTPOJIb (TTMCBEMEHHO/YCTHO)
N I'mnponus coneit, onpenenenue pH
Texynuii P » Orpelt p JlaboparopHas padoTa
4.3 Bunel ruaponusa coseid, HOIHbIN OIIK-5.4
KOHTPOJIb (TTHCHEMEHHO/YCTHO)
THJIPOIIH3
OKHuCINTENHHO-
44 Texymmii BOCCTaHOBHTEJIHbHBIE PEAKITHH OTTK-5.4 JlaboparopHnas pabota
' KOHTPOJIb HMOHHO-3JIEKTPOHHBII METO]T ' (TMCBMEHHO/YCTHO)
ypaBauBanus OBP
5.0 Paznen 5. DaekTpoxuMuUYecKHe CHCTEMbI: ralbBaHuYeckue daeMeHThl. AC
Texymwmit Onexrpoxumus. Psan Hanpsokenuid,
51 Y (dusnyYecKrne 1 XUMHIECKHUE OIIK-5.4 Koncnexr (nmucbMeHHO)
KOHTPOITb .
CBOMCTBA METAJLIOB
Texymumii . KontponsHas pabdora (KP
5.2 yi XUMHUYECKUE CBOMCTBAa METAIIIOB OIIK-5.4 p P (KP)
KOHTPOJIb (THCHMEHHO)




Jlaboparopnas pabota
(TMCHEMEHHO/YCTHO)
53 Texymmii DNeKTPOIHBIN TOTSHIINA, OTTK-5.4 JlaboparopHnas pabota
' KOHTPOJIb TaTbBAHAYECKHE HIIEMEHTHI ) (TTMCBEMEHHO/YCTHO)
Texymumii [MpuHumn paboTs Tectuposarine
54 Y P P OIIK-5.4 (KOMITBIOTEpHBIE
KOHTPOJIb rarpBaHIMYECKOro AemMenTa, DJ1C
TEXHOJIOTHH)
6.0 Pa3zne 6. DuiexTposns coJeit
Texymuii ONeKTpoIn3 pacIiiaBoB U
6.1 yi P p OIIK-5.4 KoHcnekT (MMChbMEHHO)
KOHTPOJITb pacTBOpOB
Texymuii . JlabopaTopHas paboTa
6.2 i OnexTpom3 coneit OIIK-5.4 paTopras p
KOHTPOJIb (TTMCBEMEHHO/YCTHO)
Texymumii I'pynmbl kKaTHOHOB U AHMOHOB IIPU Tectuposarine
6.3 Y Py p OIIK-5.4 (KOMIIBIOTEpHBIE
KOHTPOJITb 3NEKTPONIN3e
TEXHOJIOTHH)
7.0 Paznen 7. Koppo3us merajioB. MeToabl 3aIIUTHI OT KOPPO3UHU
o Knaccudukamms Koppo3HOHHBIX
Texymumii
7.1 COHTDOIE MIPOIIECCOB, METO/IBI 3AI[UTHI OIIK-5.4 Koncnexr (mucbMeHHO)
P METAIIOB OT KOPPO3HH
79 Texymumii Koppo3zus MetannoB u MeTo1bl OITK-5.4 JlaboparopHas paboTa
' KOHTPOJIb 3aIIUTHl METAJUIOB OT KOPPO3UH ' (TTCBEMEHHO/YCTHO)
Konrponbhas padora (KP)
. OneKTpoXUMHUYECcKast KOPPO3HSL.
Texymuit (TMCBMEHHO)
7.3 AHOJHOE 1 KaTOJHOE MOKPHITHE OIIK-5.4
KOHTPOJIb JlaboparopHnas pabota
METaJUIOB
(MCHEMEHHO/YCTHO)
Texymuit
7.4 yi XuMus IOJIUMEPOB OIIK-5.4 KoHucnekT (mucbMeHHO)
KOHTPOJIb
75 Texymumii Habyxanue u onpeneneHue OITK-5.4 JlaboparopHas paboTa
' KOHTPOJIb CTETIeHN Ha0yXaHUs IOJUMEPOB ' (TTMCBEMEHHO/YCTHO)
3adert (cobecemoBaHme)
IIpomexxyTouHast 3a4er - TECTUPOBAHUE
P yT Bce paznensr OIIK-5.4 P
aTTecTays (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*dopma npoBeeHUs KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHS: YCTHO, TUCBbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanne noka3sareseil H KPpUTEPHEB OLICHUBAHNS KOMIIETCHIINH.
Onucanue MIKaJ OLEHUBAHUA

Kontponp kadyecTBa OCBOGHHSI JUCHIMIUIMHBI BKIIOYAeT B ce0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  IPOMEKYTOUYHYHO AaTTECTALUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTeCTAaIUsl OOYYAIOIIUXCS MPOBOISTCS B IEJSIX YCTAHOBJICHUS COOTBETCTBUS
JTOCTHIKEHUH  O0yYarommXxcs TMO3TamHbIM TpeOoBaHUSM  00pa3oBaTENbHOW MpOrpamMMbl K
pe3yabpTaTtaM o0ydeHust U GOPMHUPOBAHUS KOMIIETECHITUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIIUXCSA. 3ajavya TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETYJISIPHOE
yrpaBieHHe YIeOHOU NesTENbHOCTHIO O0YUAIOINXCs HA OCHOBE OOpaTHOM CBS3H U KOPPEKTUPOBKH.
Pe3ynbTaThl OlIeHUBaHUS YYUTHIBAIOTCS B BUAE CPEAHEN OLIEHKU MPHU MPOBEACHUN MPOMEKYTOUHOMN
aTTeCcTalluu.

J171st orieHuBaHMS PE3YIHTATOB 00YUEHHUS UCIIOJIB3YETCSI YeThIPpEeXOaUTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO» U JABYXOAJUTbHAS IIIKAJNA: «3a4TEHOY,
«HE 32a4TCHO.

IlepeueHb OLIEHOYHBIX CPEACTB, HMCIOJIB3YEMBIX JUISI OLIEHMBAHUS KOMIICTCHIIMM, a TaKXe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
OLICHOYHOI'O
cpenctea B ©OC

HanmenoBanue
Ne Kpatkas xapakTepucTika OLLEHOUYHOTO CPEACTBa
OLICHOYHOI'O Cpe/ICTBa




Konrponbhas padora
(KP)

Cpe)_'ICTBO U1l IPOBCPKU yMeHI/Iﬁ NPUMCHATL IMOJTYYCHHBIC
3HaHUA TI0 3apaHee onpez[eneHHoﬁ MCETOAUKE I PCUICHU
3aJa4 UiIn 3aaaﬂnﬁ o pasaecity AUCHUIIINHBL.

MoskeT OBITH HCIOJIL30BAHO JJIA OLICHKH 3HaHPII7[, yMeHHfI,
HaBbIKOB U (I/IJ'II/I) onbITa ACATCIBPHOCTH 06y‘laIOHII/IXCH

Tunosoe 3anaHue
JUTS BBITTOJTHCHHS
KOHTPOJBbHOM
paboTEHI 1O
paszaenam/Temam
JUCTIATUTHHBI

2 | Koncrekr

Oco0blil BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAJIUTUKO-
CHHTETHYECKas NepepadoTka MH(pOPMAIMU MEePBOUCTOYHHKA
(ucxomHoro Tekcra). Llenb 3Toi 1esTenbHOCTH — BBISBIEHUE,
cucTeMaTH3anus U 00o0IeHre (C BO3MOXXHOM KPUTHYECKOH
OLIeHKOIT) HauOojee UEHHOW (AT KOHCIIEKTHPYIOIIETo)
nHpOPMALNH.

MokeT OBITh WCHOJB30BAHO IUIS OIEHKH 3HAHWH, YMEHH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

TeMbl KOHCTIEKTOB

TectupoBanue
3 | (koMITbIOTEpHBIC
TEXHOJIOTHH)

CuctemMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MMO3BOJIIOIIAS
ABTOMATH3HPOBATH IMPOIEIYPY U3MEPCHUs YPOBHS 3HAHUU U
yMEeHHI 00y4aromerocs.

MokeT OBITh HWCHOJB30BAHO JUIA OLEHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESTEIHPHOCTH O0YJIarOIIUXCS

DoHJ TeCTOBBIX
3aJaHuN

4 | JIabopartopHas pabota

CpencTBo, MO3BOJISIONICE OICHUTh YMEHHE OOYdaroIIerocs
MUCHbMEHHO/YCTHO U3JIaraTh CyTh IIOCTABJICHHOW 3a/JadyH,
CaMOCTOSTEIIFHO MPUMEHATh CTAHAAPTHBIC METOMBI PEIICHUSA
IIOCTaBJIEHHOM 3aJa4d C HCIOJIb30BAHUEM HMEIOIIEHCs
nabopartopHoit  6a3bl, MPOBOJUTH aHAIHM3 IOJYYCHHOTO
pe3ynbrara paboThl.

MooeT ObITh HCIOJIb30BAHO /ISl OLCHKU YMEHHIA, HABHIKOB U
(WiTH) orIbITa IEATETFHOCTH 00YUAIOIINXCS

Oo6pa3ser| 3ajaHus
JUISl BBITIOJTHEHUS
nabopaTopHOi
paboTH 1
[IPUMEPHBIN
nepevyeHb
BOIIPOCOB IS €¢
3aI0UTHI

HpOMC)I(YTO‘lHaH aTTeCTaluusia

IIpencraBnenue
Haumenosanue
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOT'O CPEeICTBA OIIEHOYHOT'O
OIIEHOYHOT'O CPeCTBa
cpenctea B ®OC
Ilepeuens
CpencTBo, MO3BOJISAIONIEE OLICHUTh 3HAHUS, YMEHUS, HAaBBIKOB
TEOPETUIECKUX
U (WIIN) OTIBITA JESATEIbHOCTH 00YJaroNIerocs Mo AUCIUILTHHE.
1 | 3auer o . | BOIIPOCOB H
MoseT ObITh HCIIOJB30BAaHO JUISl OLICHKH 3HAHWH, yMEHHH,
MIPAKTUIECKUX

HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS

3a/laHul K 3a4eTy

TecT — npomexxyTouHas
2 | arrectanus B popme
3a4era

Cuctema  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJIS  OCBOCHHUSA
KOMIIETeHIIMA (J4acTH KOMIIETEeHIMi) oOydJalomuMmcs 1o
JUCHUIUIMHE (MOIYIIO) C MUCHOJIb30BaHHEM HH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH.

MoeT ObITh HCHOJB30BAHO [T OLCHKH 3HAHWMN, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITEEHOCTH 00Y4aIOIIUXCS

DoH TeCTOBBIX
3aJlaHNuK

KpnTeplm H IIKAJbI OEHUBAHNA KOMIIETEHIIMH B pe3yiabTaTe H3y4YCeHUsA TUCHUITIMHBI

NPH NPOBeleHNH MPOMEKYTOUYHOI aTTecTannu B popme 3avera. lllkana oueHnBaHusi ypoBHs

OCBOCHHUSA KOMIIeTEeHIHIi

[1Ikasa orieHUBaHUS

Kpurepun onennBanus

YpoBeHb
OCBOCHUS
KOMIETCHITHA

«Ba4YTCHO»

OOydaronuiicss MPaBHJIBHO OTBETHJI HAa TCOPETUYCCKUE
Bompockl. [lokaszan oTIMYHBIC 3HAHUS B PaMKax Y4eOHOTO
Matepuaia. HpaBI/IHBHO BBITIOJTHUJT IPAKTHUYCCKUE 3aJTaHNA.
IToka3an oTiIU4YHEBIE YMEHUA W BJIAaJICHUA HaBbIKaMU
[IPUMEHEHHUS [IOJYyYEHHBIX 3HAHUH U YMEHUM NIPU pELIEHUH
3a/1a4 B pamMKax ydeOHoro marepuana. OTBETHI Ha BCe
JIOTTOJTHUTCIIbHBIC BOIIPOCHI

Bricoknii

OO6yyaroniuiicst ¢ HeOONMBIIMMU HETOYHOCTSIMHA OTBETHII HA
TEOpETHYECKHE BOMPOCHL. Iloka3an xopoIliue 3HAHHS B
pamkax  yuyeOHoro  marepuana. C  HeOONBIINMH
HETOYHOCTSMH  BBINIOJIHWJI ~ MPAKTUYECKHE  3aJaHMs.

BazoBriit




IMokazanm xopomiMe YyMEHHS W BIAQJCHUS HaBBIKAMHU
MPUMEHCHUS MOJTyYCHHBIX 3HAHUN M YMEHUIA IPU PELIICHUU
3a7a4 B paMmKax ydeOHoro wmarepuana. OTBeTHa Ha
OOJIBIIMHCTBO JOTOIHUTELHBIX BOPOCOB

OOy4aronuicst ¢ CyIecCTBEHHBIMI HETOYHOCTSIMH OTBETHUIT
Ha TEOPETHUECKHE BOTIPOCHI. IMokazan
YIOBICTBOPUTENbHBIC 3HAHUSI B paMKax yd4eOHOTO
Mmarepuana. C cymecTBEHHBIMH HETOUHOCTSMH BBIITOTHII
npakTHdeckue 3amaHus. Ilokaszan yIOBIETBOPHUTEIBHBIE
YMEHUS U BJIa/ICHUs] HABBIKAMH PUMEHEHUS MOTYyYSHHBIX
3HAHWH M YMEHUH NpY pEeIICHNH 3a]]ad B paMKax y4eOHOTo
MaTepuaia. J[omycTun MHOTO HETOYHOCTEH Ipu OTBETE Ha
JIOTIOJTHUTENBbHBIE BOIIPOCHI

MuHnMansHBIN

«HE 3a4TCHO»

OOyuaronuiics Ipu OTBETE Ha TEOPETUUECKHE BONPOCHl U
npu BBINOJIHEHUH MPAKTUYECKUX 3aJaHuH
MIPOJEMOHCTPUPOBAJI HEJOCTATOUHBIM YPOBEHb 3HAHUM U
YMEHHH TpH pEUmIeHHH 3a7ad B paMKax yd4eOHOTO
Mmarepuana. [Ipn oTBeTax Ha JOIOJHUTENBHBIE BOMPOCHI

KoMmnerenuus
He cpopMupoBaHa

OBLIO JOIYHIEHO MHOXECTBO HEIIPABUIIBHBIX OTBETOB

Tect — mpomexyTouHas arrectanus B popme 3auera

[IIxana onieHUBaHUS

Kpurepuu onieHuBaHus

«BavYTCHO»

OO6yuatontuiics BepHO oTBeTHN Ha 70 % u Gojee TECTOBBIX 3aJlaHUH IPU MPOXOKACHUU

TECTUPOBAHUS

«HC 3a4YTCHO»

OO6yuaronuiics BepHO OTBETHII Ha 69 % M MEHee TEeCTOBBIX 3aJaHUI MPU MPOXOKACHUU

TCCTUPOBAHHNA

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYIero KOHTPOJIsl yCieBaeMoCTH

KonrpomnbHas pabora

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBanus

«OTIIUYIHO»

«XOPOLLIO»

«YAOBJICTBOPUTCIILHO»

«3adyTCHO»

OOyuarommiicss TOJHOCTBIO M TIPABIWJIBHO BBINOJHWI  3aJaHHe
KOHTPOJIBbHOM paboThl. [Toka3an OTIHYHBIC 3HAHUS M YMCHHS B paMKax
YCBOGHHOT0 y4eOHOro marepuana. KoHTponbHas paborta odopmiieHa
AKKYpPAaTHO U B COOTBETCTBHU C MPEABABIIACMBIMHU Tpe6OBaHI/I$[MI/I

OOyuarommiicss  BBIOJHHJ  3aJlaHUE  KOHTPONBHOW  paboTel ¢
HEOONBIIMMH HEeTOYHOCTSIMU. [loka3ay Xopoure 3HaHHS M YMEHUS B
paMKax YCBOGHHOro ydeOHOro Marepuana. EcTh HenocTaTku B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyyvarommiicst  BBIIIOJHWI ~ 33JaHUE KOHTPOJBHOW paboTel ¢
CYIIECTBEHHBIMH HETOYHOCTSMH. [Iloka3anm yHOBIETBOPHUTEIBHBIE
3HAHWS W YMEHUS B paMKax YCBOSHHOro y4eOHOTro MarepHaia.
KauectBo ohopmiieHNs] KOHTPOJIBHOW PabOTHl UMEET HEAOCTATOUHBII
YpPOBEHb

«CHEYIOBJIETBOPUTEIBLHO)

«HE 3a4TCHO»

OOyyvaromuiicss HE MOJHOCTHIO BBIIOJHMI 33/1aHUS KOHTPOJIbHOM
paboThI, IPU STOM MTPOSBIII HEAOCTATOYHBIN YPOBEHB 3HAHMUH U YMEHUIT

Koncmext

IIIxanbl OLIEHUBAHUS

Kpurepuu oneHuBanust

«OTIIUYIHO»

«Ba4YTCHO»

KoHcnekT 1o TemMe BBIMOJTHEH B 0003HAYEHHBIH MPEnoiaBaTeleM CpPOK.

KoHcriekT BBIONHEH 00ydYaromMcs MO 33aJaHHON TeMe B IIOJTHOM
0o0beMe ¢ COOJIIOZEHHEM  HEOOXOMMMOM  IOCIIENOBATEILHOCTH.
OObyuarommiicss paboTal MOJHOCTBIO CaMOCTOSTENFHO; PACKPBUT TEMY
MOJTHOCTBIO U OTBETHJI HA BCE BOMPOCHI IIPETIOIaBATENS [0 KOHKPETHOM
TeMe KoHcrekTa. KoHcmekT odopmileH akKypaTHO, B HaumbOosee
ONITHUMAIIBLHO# 1151 prKkcanuu pe3ynbTaTtoB popme




«XOpOoUIo»

«YHDOBJIETBOPUTEIIBHO)

Koncnekr 1o Teme BEIIOIHEH B 0003HAYCHHBII npenoaaBaTejieM CpoOK.

KoHCIEKT BBIMOJIHEH O0Y4YarOMMMCS MO 3aJaHHONH TeMe B IOJIHOM
o0beMe ¢ coOmrofeHueM HEOOXOIMMOHN  IOCIIENOBATEILHOCTH.
O6yuaroruiicst paboTa MOJHOCTHIO CAMOCTOSATEIBHO; PACKPBUT TEMY
HE TIOJIHOCTHIO M OTBETHJ HA YacTh BOMPOCOB IMPENOAABATENs I10
KOHKpPETHOH TeMe KoHcmekTa. KOHCIEKT o(opMieH akKypaTHO, C
HE3HAYUTEIBHBIMH UCTIPABICHUSIMH

KoHcnekT 1o Teme BBIOTHEH B 0003HAUCHHBIH MPENOAaBaTEeNeM CPOK.

KoHcnekr BbINoHEH 00y4aronmMcst 1Mo 3aJaHHOi TeMe B HE IOJIHOM
o0beme c JaCTUYHBIM co0JTo/IeHneM HEOOX0ANMOH
ITOCTIETOBATENHHOCTH. OO0yuaromuiics pabotain MIOJTHOCTHIO
CaMOCTOSATEIIBHO; PACKPBUI TeMy HE IOJHOCTHIO M OTBETHJ Ha 4acTb
BOIIPOCOB IPEIOJaBaTeNs M0 KOHKPETHOH TeMe KoHclekTa. KoHcmekT
oQopMIIeH HE aKKYPaTHO

«HCYAOBJICTBOPUTCIIBHO»

KoHCIeKT 1o TeMe He BBHINOJHEH B 0003HAYEHHBIH IperogaBaTeieM
CPOK.

KoHCHEKT BBIMOIHEH 00yYaI0IMMCsSE HE 10 33J]aHHON TeMe B HE TIOJTHOM
o0peMe 0e3 coOMmoOIeHns HEOOXOMUMOHN  IOCIIEN0BATEILHOCTH.
OOyuatomiuiicst paboTan He CaMOCTOSATEIBHO, HE PACKPHUT TEMYy M HE
OTBETUJI HA BOMPOCHI [IPEHOAABATENsI M0 KOHKPETHOW TeMe KOHCIICKTa.
Koncnekt ohopmiieH He aKKypaTHO

«HEC 3a4YTCHO»

TectupoBanue
IIIxaJibl OLeHUBaHUS Kpurepuu onieHnuBaHus
O6yyatomtuiicst BepHo otBeTrd Ha 90 — 100 % TecTOBBIX 3a1aHuit
«OTIIUYHOY
IIPU IPOXOKIECHUH TECTUPOBAHUSL
OG6yyatontuiicst BepHO oTBeTH] Ha 80 — 89 % TecTOBBIX 3amaHUi
«XOPOIIIOY «3aUTCHOY

IIpY IPOXOKJEHUH TECTUPOBAHUS

«YAOBJIETBOPUTEIILHO»

OG6yyatomtuiicst BepHO oTBeTHd Ha 70 — 79 % TecTOBBIX 3alaHUi
IIPU IPOXOKIECHUH TECTUPOBAHUSL

«HCYIOBJIETBOPUTECIILHOY

OOGyyatomiuiicss BepHO OTBeTHS Ha 69 % UM MeHee TeCTOBBIX

«HC 3a4YTCHO» o
3aIaHUU IPU MIPOXOKACHUU TECTUPOBAHUS

JlaGopatopHas paboTa

IIIkajbl oneHHBaHUS Kpurepuu onieHuBanust

«OTIIUYIHO»

«XOpPOIOo»

«YHAOBJICTBOPUTCIILHO»

JlabopartopHasi paboTa BBIIIOJIHEHa B 0003HAYCHHBII MperogaBaTeieM
CPOK, MUCbMEHHBIN OTYeT €3 3aMeYaHui.

JlaboparopHasi paboTa BBITOTHEHA 00YUYAIOMIMMCS B ITOTHOM 00BEME C
coOmoieHeM HeoOXOoaMMOi mocienoBarenbHoCcTH. OOydaronuiics
paboTa MOJTHOCTBIO CaMOCTOSATENBHO; IOKa3al HEOOXOAMMBIE Ui
NpoBeieH!s pabOThl TEOPETUUECKHE 3HAHUSI, TPAKTUUECKHE YMEHUS U
HaBblki. Pabora (oTuer) odopmileHa akkypatHO, B HauOouee
ONITUMAJIBHO# 151 puKkcanuu pe3ynbTaTtoB popme

JlaboparopHas paboTa BBINOJTHEHAa B 0003HAUEHHBIN MPETOIaBaTeIeM
CPOK, TMCHbMEHHBIH OTYET ¢ HEOOJIBIINMH HEeJJ0YEeTaMHU.

JlaboparopHas paboTa BBITIOTHEHA 00YYAIOIIUMCSI B TIOJTHOM 00BEMeE H
CaMOCTOSATENbHO.  JIOMyIIeHsl  OTKJIIOHEHHMST OT  HEoOXOAMMOH
«3a4TEHO TIOCIIEI0BATEILHOCTH BBITIOJHEHHS, HE BIMAIOIIME HA IPABHIBHOCTH
KOHEYHOTrO pe3ynbraTa. Pabora mokasbiBaeT 3HaHHME OO0YdYaIOIIUMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JEeHHE YMEHHSIMHU,
HEOOXOAMMBIMH  JUII  CAaMOCTOSTENILHOTO  BBINOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEXKHOCTh B OPOPMIICHHH Pe3yJIbTaTOB
paboThl (oTUETA)

Jlaboparoprast paboTa BBITIOJTHEHA C 3aJePKKOM, MUCHEMEHHBIN OTYET ¢
HEJI0YEeTaMH.

JlaGopatopHast paboTa BBIMOIHIETCS M O(GOPMIIAETCS O0YJarOUTIMCS
IIpU TOCTOpOHHEW momontn. Ha BeimosHeHWe paboTHI 3aTpadynBaeTcs
MHOro BpeMeHH. OOydJaromuiics NOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepuasia, HO MWCHBITBIBAET 3aTpyAHEHHE IIPH CaMOCTOSTEINbHON
paboTe ¢ NCTOYHMKAMHU 3HAHUH WK TpUOOpamMu




JlaGopaTopHast paboTa HE BBIIOJHEHA, NHCHMEHHBI OTYET HeE
IIPE/ICTaBIICH.

PesynbpTaThl, HoNy4eHHbIE OOy4alOIIMMCS, HE IIO3BOJIIOT ClHEJATh
NPaBWIBHBIX BBIBOJIOB M TOJHOCTBIO PACXOAATCA C IOCTaBICHHOMN
«HEYIOBJIICTBOPHUTEIIBHO» | «HE 3a4TeHO» | Lenbio. [IokaspiBaeTcs IUIOXOE 3HAHHWE TEOPETHYECKOTO MaTepuaia M
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlaboparopHasi paboTa He BEHINONHEHA, y YYaIlerocss OTCYTCTBYIOT
HEoOXOIMMbIE JUIA TPOBEHNCHHS pabOThl TEOPETHYESCKHE 3HAHMS,
MIPAaKTHYECKHE YMEHUsI U HABBIKH

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH HHBbIE MAaTEePHAJIbl, HE00X0IUMbIEe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32aHUs 1/l BHINOJHEHUS KOHTPOJIBHBIX padoT
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUYHbIIH KaOUHET.
Hwxe npuBeieH 00pasell THIOBBIX BAPHAHTOB 3aJ[aHUH ISl BHITIOJTHEHUS] KOHTPOJIBHBIX padoT.
OGpa3zelr TUIIOBOTO BapuaHTa KOHTPOJIBbHON PabOThI
1. Kakyro mMaccy IIMHKa pacTBOPHIIA B KUCIIOTE, €CITH 00BEM BBIJICIIUBIIIETOCS BOJOPOIA TIPH

T=291 K n napuuansHoM gasieHuu Bogopozaa 97,83 klla pasen 113 mun. Otser: 0,3 r nuHKa.

2. Ha netitpaymzanuio 1,96 r cepHOil KHCIOTHI M3pacxoaoBaHo 1,12 r ruapokcuaa Kajausl.
Berurcinte MOJISIPHYIO MacCy KBHBaJIeHTa cepHOU KUCIOThI. OTBET: Mow(H2S04) = 98 r/motb.

3. YV Kakoro u3 3JEMEHTOB YETBEPTOTrO IEPUOJAa — BaHAIUS WIH MBIIIbsIKA — CHUJIbHEE
BBIPQXCHBI MeTaJuIMueckue cBoicTBa? Kakoil W3 3THX JJIEMEHTOB 00pasyer Tra3000pa3Hoe
COeMHEHHUE C BOAOPOIOM?

OtBet: Merannuyeckue CBOICTBa y BaHAMs BhIPa)KEHBI CHIIbHEE, YeM Y MbIIbsika. ['a3000pazHoe
COEJIMHEHHE C BOJOPOIOM 00pa3yeT HeMeTasll MIIIbAK (AS Hs).

4. 3anuimTe SIIEKTPOHHYI KOHQUrypamuio artomMa THTaHa. CKOJIbKO CBOOOIHBIX d-
opOuTasei COMEepPKUTCS Ha TPEIBHEITHEM dHEpreTuaeckoM yposHe Ti?

OtBer: Ha mpenBHEIIHEM 3HEPreTHYECKOM YPOBHE aTOMa THTaHa COJEPIKUTCS TpU CBOOOHbIEC -
opourany.

5. BeraucianTe MOJSIpHYIO MacCcy M Ha30BHUTE AJICMEHT, BBICIINN OKCHJ KOTOPOTO OTBEYAaeT
dopmyne D03, o0pa3yeT ¢ BOJOPOJOM ra3zo00pa3HOE COEJUHEHHE, MaccoBasl J10Ji1 BOAOPOJAA B
kotopoM 1,54%.

Oteetr: M = 127,8 r/moinb (Te).

6. Mcxons n3 TEepPMOXMMHUYECKIX ypaBHEHUH

Ha(r) + Oa(r) = H202(x), AHT =—187 kI, (1)
H,02(%) + Ha(r) = 2H0(r), AHZ = 297 xJix, )
H,0(r) = H20(x), AHS =44 JIx, ©)

paccuuTaiiTe 3HaU€HUE CTaHIAPTHOM SHTAIBIUH peakuuu oOpazoBanust HoO(xk).
Orser: AH? = A, H°(H,0(x) ) = —286 KJI/MOJTb.

7. B kakyr0 CTOpPOHY CMECTUTCS XMMHYECKOe paBHOBecue peakimu A + B < D, ecnm moBBICHTH
temneparypy Ha 30 °C? TemmeparypHble KO3(p(UIMEHTH CKOPOCTU MPSAMOM M OOpaTHOM peakluH

COOTBETCTBEHHO paBHbI 2 U 3.



OrtBeTt: PaBHOBecHE 3TOM peakiMy NpU NOBBIIEHUU TeMiepatypsl Ha 30 °C cMeCTUTCSI B CTOPOHY
o0paTHO# peakiuu (BIEBO).

8. CocrTaBbTe MOJEKYJISApHbIE M HOHHO-MOJIEKYJSpHBbIE YpaBHEHHsI pPEaKIHii, KOTOpbIe
OTMCHIBAIOTCS COKPALICHHBIMA HOHHBIMHU YPaBHEHUSIMHU:

3Ba?" + 2P0 — Bas(POa)z;
2H* + SO3* — H20 + SOy;
Mn?* + 20H™ — Mn(OH)..
OtBer: 3BaCl; + 2NasPOs — Ba3z(POs4)2] + 6NaCl
3Ba?* + 6CI~ + 6Na* + 2PO4*> — Bas(POa4)2| + 6Na* + 6CI-
3Ba?* + 2P0 — Bas(POa)2|.
2HCI + K2SO3 — H20 + SO> + 2KCl;
2H* + 2CI" + 2K* + SO3? — H20 + SO, + 2K* + 2CI;
2H* + SO3?> — H20 + SO».
MnSO4 + 2NaOH — Mn(OH), + NaxSOg;
Mn?* + SO4% + 2Na* + 20H™ — Mn(OH), + 2Na" + SO4%;
Mn?* + 20H- — Mn(OH)..

9. Kakme mporieccel OyayT mnpoTekarbh mpu cMmemneHuH pactBopoB Gax(SOs); u KoS?
CocraBbTe HOHHO-MOJIEKYJISIPHOE U MOJICKYJIIPHOE YPAaBHEHHS B3aMMHOTO THIAPOJIN3a ITUX COJIEH,
€CJIM MIPOLIECC MPOTEKAET HEOOPATUMO U 0 KOHIIA.

Otser:
2 Ga®* + 3H,0 = Ga(OH)sd + 3H*
3 S% +2H,0 = H,ST + 2QH-
2Ga®" + 352 + 6H,0 + 6H,0 = 2Ga(OH)s + 3H2S + 6H" + 60H"
6H.0

2Ga** + 35% + 6H0 = 2Ga(OH)s + 3H.S
MonekynspHoe ypaBHEHHE:
Gaz2(S04)3 + 3K2S + 6H20 = 2Ga(OH)3d + 3H2ST+ 3K2SO..

10. Ucxons u3 crenenu okucienus azota B coequaeHusx NHsz, KNO2, KNOgz, onpenenure,
KaKoe U3 HUX MOXKET ObITh TOJBKO BOCCTAHOBUTENEM, TOJIBKO OKHCIUTENEM, U KaKO€ U3 HUX MOXKET
MPOSIBIISATH M OKUCIUTENbHBIE, U BOCCTAHOBUTENIbHBIE CBONCTBA?
OtBet: NH3 — Tonpko BoccranoBurennb, KNO2 — u okuciurens u BocctanoButenb, KNO3 — ToabK0
OKHUCJIUTETb.

11. Paccunraiite DJIC snementa Cd|Cd?*||Cu?*|Cu npu xonuenTpamuu noros Cu?* u Cd?",
paBHBIX cooTBeTcTBeHHO 0,1 1 0,01 MOmB/mI.
Orsert : E = ocu®*leu — ocd®*lca = 0,77 B.

12. Xpom HaxoauTCs B KOHTAKTE ¢ Mebl0. Kakoit n3 MeTainioB OyAeT OKHCIATHCS PH KOPPO3UH,
€CIIM 9Ta mapa MeTauloB rnomaaaer B kuciayto cpeny (HC1)? IlpuBenure ypaBHEHHMsS aHOIHOIO H
KaTOHOTO TPOLIECCOB, CXeMY OOpa3yIoILerocs ralbBaHMUYECKOro ieMeHTa. KakoB cocTaB mpoayKTOB
KOppo3uu?
Otset: AHoanEI nponecc: Crl -3 & = Cré*,

Karoxusiii nponecc: 2H + 2 € — Hz (B kucioii cpene).



Cxema rajgpbBaHHYECKOr0 31emMenTa: (—)Cr |t |HCl | Ha | Cu(+).

Mosiensrormecs monel Cré¥* o6pasyror ¢ xmopun-annonamu (CI- u3 HC1) pactBopmmoe
coenunenue — CrClsz, Ha moBepXHOCTH Menu BbiienseTcs Ho.

13. CkoabpKO BpEeMEHH HYXKHO MPOITYCKATh Yepe3 pacTBOP KUCIOTHI TOK CHiioi 10 A, 4ToOBI

noryduTh 5,6 11 Bogopona (rpu H. y.)? Otser: t=1 9 20 mun 25 c.

3.2 TunoBble KOHTPOJIbHBIE 32/IaHUS VIS HATUCAHUS KOHCIIEKTA
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOHW  WH(GOPMAIMOHHO-
obpazoarenbHoli cpeae pl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpasel TUTIOBBIX BAPUAHTOB 3aJaHUIA JUISI HATUCAHUS KOHCIICKTOB.

Tema: «OCHOBHBIE 3aKOHBI U TIOHATUS] XUMUU
OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUS MacChl, 3aKOH IIOCTOSHCTBA COCTABA, 3aKOH KPATHBIX
OTHOLIEHUH. 3akoH ABoOraapo, CIEICTBUS M3 3akoHa ABoraapo. OKBUBAJICHT BEIIECTBA.
OKBHMBaJICHTHAasl Macca. 3aKOH SKBHBAJICHTOB. DKBHUBAJICHTBI CJIOXKHBIX BEILECTB. DKBUBAJICHTHBIN
o0BeMm.

Tema: «CtpoeHue BeliecTBa: CI0KHOCTb CTPYKTYpPbl aTOMOB, OCHOBHBIE IT0JI0’KEHUSI KBAHTOBOM
MEXaHUKHU, KBAHTOBBIE YHCIIA, CTPOSHHUE IEKTPOHHBIX 000JI0UYEK U CBONCTBA JIEMEHTOB)
CrnoxHOCTh cTpoeHust atoMa. Monenu atoma 1o Pezepdopay, bopy, coBpeMeHHbIE TpeICTaBICHHUS.
JlocTOMHCTBAa M HENOCTAaTKU 3THX Mojeineid. KBaHTOBble uHcna: IJIaBHOE KBAaHTOBOE YHCIIO,

OopOUTaAIbHOE KBAHTOBOE YKCJI0, MATHUTHOE KBAHTOBOE YKCJIO0, CHMHOBOE.

CrpoeHHE MHOTrO3JEKTPOHHBIX aTOMOB. [IpuHuMN MuHMManbHOM 3Hepruu. llpuHnun 3ampera
[Taymu. IIpaBuna Kneuxosckoro. IIpaBwiio I'ynpa. Ilepmoandeckuil 3aKOH M IIEPUOINYECKAs
cuctema. CTpyKTypa nepuoaudeckon cucreMsl. llepuoauueckne cBoiicTBa 31eMeHTOB. M3MeHeHne
aTOMHOTI'O Pajyca, SHEPIUsl HOHU3ALUH, CPOACTBO K JIEKTPOHY U DJIEKTPOOTPHULIATEIIEHOCTD.

Tema: «Peakiuu B pacTBopax»
PacTBOpBI 37€KTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLMALINS, €€ MEXAHU3M.
CwibHble W ciabble AMEeKTPOAUTHL. CTENeHb JJIEKTPOIUTHYECKON aucconuanuu. DakTopsl,
BIUSIONINE Ha Jaucconuanuioo. Jlucconumamuss OCHOBAaHMM, KHCIOT, coiied u  aM(OTEepHBIX
ruapokcuaoB. Jlucconuanus Boasl. MoHHOE mpou3Benenne BoAbl. Bogopoansiii mokazarens. Cpeibl
BOJHBIX PaCTBOPOB AMEKTPoaUTOB. MHaukaropsl. ['uaponus coneid. Tunsl coieil Mo UX OTHOLLIEHUIO
K ruaponusy. Ctenenb ruponnsa. @akTopsl, BAUSIOUINE HA THIPOIU3

Tema: «Onextpoxumus. Pan HanpsokeHuil, pusnueckre 1 XMMUYECKUE CBOMCTBA METAIIJIOB»
Onekrpoxumusi. Ilonarue o0 saexTpoaHoM mnoteHuuane. MDakTopbl, BIMSIONIME Ha 3HAUYECHUE
noTteHuuana anekrpoaa. CranaapTHbIi 21eKTpo. CTaHIapTHBIN 2JEKTPOJHBINA TOTEHIIUA.

Psan  craHmapTHBIX AJIEKTPOAHBIX ITOTEHIMAIOB M CIEACTBHA M3 HEro. THIbl 3IEKTPOIOB.
Omnpenenenne OJIC ranpBaHMYeCcKOro 3jaeMeHTa. YpaBHeHHe HepHcra. XMMHUECKHe MCTOYHUKU
toka. ["anmpBanndeckue amements! (I'D danusns-Skoou, KoHIEHTpalMoHHbIe [13).

Tema: «2NEeKTpoIU3 paciiaBOB U PaCTBOPOB)
DNEKTPOIN3. DIEKTPOIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JEKTPOJIUTOB. AHOJIHBIE U KaTOJHBIC
MPOLECCHI TIPHU JIEKTPOJIM3€ BOJIHBIX pacTBOPOB. 3akoHbl Dapanes. Beixon mo Toky. [Iprumenenne
AIEKTPOIIU3A.

Tema: «Knaccudukanus KOppO3HOHHBIX MPOLIECCOB, METO/IbI 3AIIUTHI METAJIOB OT KOPPO3HM»
Koppo3uss meramnoB. Knaccuduxanuss KOppO3HMOHHBIX pa3pylieHui. XuMmuueckas KOppO3Hs.
OnexTpoxumuueckas kopposusi. Kopposus noa aelictBueM 0J1y>KIarouX TOKOB.

@DakTophl, BIUSIOLIUE HA TPOTEKaHUE KOPPO3UU. MeTOo/1blI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Tema: «XuMHUsI TOJTUMEPOB»



OnpeneneHre KOUIOUIHBIX PACTBOPOB. UeM OHM OTJIMYAIOTCA OT UCTUHHBIX PACTBOPOB U B3BeCe?
Crpoenue komtonHbIx yactull, JJ9C. Metoabl noaydeHus KOJUIOUIHBIX cucTeM. DakTOpsl
YCTOMYMBOCTHU KOJJIOMJIHBIX cUcTeM. HapyIieHne ycToiunBOCTH KOJJIOUTHBIX CUCTEM.
CeaumMenTanus, Koaryssius. JedcTBus KoarynIupyromux (Gpakropos

3.3 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUA TECTUPOBAHUSA
(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANMCHUILUIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIPEACICHHBIC 110

pasaciiaM u T€MaM, C YKa3aHUCM X KOJIMYCCTBA WU THUIIA.

Crpykrypa (hoHaa TeCTOBBIX 3aJaHUN MO TUCIUIUINHE

KomndaectBo
MNupukarop
XapakTepucTUKa | TECTOBBIX
JIOCTIDKCHUS Tema B coorBercTBuu ¢ PI1]] .
T3 3alaHMH,
KOMIIETEHIINHA
el T3
3HaHue 3-0T3
3-3T3
3-0T3
OIIK-5.4 OCHOBHBIE 3aKOHBI U ITOHSATHS XUMUH YMeHue 3-3T3
JleicTBre 3-0T3
3-3T3
3-0T3
3Hanne 3-373
CtpoeHue BelecTBa: CI0KHOCTh CTPYKTYPBI aTOMOB, OCHOBHBIE
o 3-0T3
OIIK-5.4 MOJIOYKEHUS KBAHTOBON MEXaHUKH, KBAHTOBBIE YKCJIa, CTPOCHHE YMeHue 3-3T3
3JIEKTPOHHBIX 000JIOYCK M CBOMCTBA 3JICMEHTOB
JleiicTBue 3-0T3
3-3T3
3 3-0T3
HaHHE 3-3T3
OIIK-5.4 CKOpOCTh XMMHUECKHUX PEaKIINN YMeHue g : %T;
JleiicTBue 3-0T3
3-3T3
3 3-0T3
HaHHUE 3-3T3
. 3-0T3
OIIK-5.4 TemoBbie A3 GEKTH peaKIuii U pacCTBOPCHUS VmMenune 3-3T3
JleiicTBue 3-0T3
3-3T3
3HaHue 3-0T3
3-3T3
3-0T3
OIIK-5.4 Xumudeckoe U (pa3oBoe paBHOBECHE VYmMenune 3-3T3
Teit 3-0T3
elCTBUE 3-373
3HaHue 3-0T3
3-3T3
. 3-0T3
OIIK-5.4 XUMHUYECKHE CBOMCTBA METAJIJIOB VYMmenue 3-3T3
JlelicTBu 3-0T3
encteue 3-3T3
3HaHue 3-0T3
3-3T3
. 3-0T3
OIIK-5.4 DNEeKTPOIHBINA TOTSHIINAN, TAIbBAHUIECKUE DIIEMEHTHI YmMmenue 3-3T3
JlelicTBu 3-0T3
encteue 3-3T3
3Hanue 3-0T3
3-3T3
OIIK-5.4 DAeKTPOIU3 Coeit VeHme 3-0T3
3-3T3
JericTBue 3-0T3




3-3T3
3HaHMe 3-0T3
3-3T3
OTIK-5.4 Knaccudukanus Koppo3HOHHBIX MPOLIECCOB, METO/IbI 3aLIUTHI Verie 3-0T3
METaJUIOB OT KOPPO3UH 3-3T3
JelictBue 3-013
3-3T3
3HaHMe 3-013
3-3T3
3-0T3
OIIK-5.4 Koppo3ust MeTayuioB 1 METOABI 3aIIUTH METAIIOB OT KOPPO3UHU YMmenne 3-3T3
JelictBue 3-013
3-3T3
3HaHMe 3-013
3-3T3
OTIK-5.4 DneKTpoxXuMHUIecKas KOppo3us. AHOIHOE M KaTOIHOE OKPBITHE VyeHme 3-0T3
METaIIOB 3-3T3
JelicTBue 3-013
3-3T3
Uroro 99-0T3
99 - 3T3

[Tonueiit komrmiekT OT3 XpaHUTCS B AIEKTPOHHON UH(POPMALIMOHHO-00pa30BaTENbHOMN Cpefie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JJIEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0paser THIIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEIyCMOTPEHHOTO pabodei
IpOrpaMMoOi TUCLMILIUHBI.

OO0pazel TUIOBOIO BapHaHTa UTOTOBOI'O TECTA, IPEAYCMOTPEHHOr0 pabouel MporpaMMoit
JUCUHUIIIIUHBI
(oOpaserr oHOTO BapranTta BKitodaeT 18 BorpocoB 9 — OT3 /9 — 3T3)

1 CocraBieHnus 1 ypaBHUBAHUS XMMHUUECKHUX PEAKIIM OCHOBAHO HA 3aKOHE. ..
a) ABorajipo;
0) KpaTHBIX OTHOIICHUH;
B) COXPAHEHHUS MACChI;
T') SKBUBAJICHTOB;
1) IOCTOSIHCTBA COCTAaBA.
2 Jlnst 37NeKTPOHOB, HaxoJsmuxcs Ha f-opOuTansx, 3HaueHHE OPOUTAIHLHOTO KBAHTOBOTO YHCIIA

paBHO . BeraBbre mudpy. (OTBert: 3)
3 Okcuniamu, KOTOpbI€ MPOSIBISIIOT aM(pOTEpPHBIE CBOMCTBA, SBISIOTCA ...
a) BeO 0) Cr203 B) CrO3 r) CdO.

4 Jlns onpeneneHus TUTIA CBSI3U MEXIy aTOMaMH UCIIOJIb3YETCsl XapaKTepUCTHKA aToMa:

a) BaJICHTHOCTB;

0) cTereHb OKHUCIICHHUS,;

B) pajnyc;

T) 2JIEKTPOOTPULATETbHOCTb.
5 KoHueHTpanus, MOKa3bIBaollas KOJIMYECTBO MOJIEW PACTBOPEHHOIO BemiecTBa B 1 Kr
pacTBOPHUTEIISI HA3bIBAETCSA MOJIsIIbHOM. BecTaBbTe Ha3Banue. (OTBET: MOJISIJILHOM)
6 Ilporecc, mpoTeKarOINii ¢ U3MEHEHHEM TEeMIEpaTypbl U 00beMa, Ha3bIBaeTCS M300apPHBINH .
BcraBbTe ciioBo. (OTBeT: H300apHbIA)
7 Kakux BTOPUYHBIX XUMHUYECKIX UCTOYHUKOB TOKA HE ObIBaCT?

a) COJICBBIX;

0) KHUCJIOTHBIX;

B) HEUTPAJIbHBIX;

T) IEJIOYHBIX.




8 K HHU3KOMOJICKYJISIPHBIM BCIICCTBAM MOXHO OTHCCTU:
1) ranakro3y;

2) KamnpoH,;

3) xay4yK;

4) teion.
9 JlpiMoBast 3aBeca OTHOCHTBHCS K AUCIIEPCHBIM CHCTEMaM, B KOTOPBIX AucHepcHast (haza HaXOIUThCS
B COCTOSIHUM, a JAMCIEPCHOHHAas cpela — B arperaTHOM COCTOSIHUU. BcraBuTh

npomnyiieHHbie ciioBa. (OTBeT: B ra3000pa3HOM, B TBEPIOM)

10 YcraHoBuTEe COOTBETCTBUE MEXKY HA3BAHHEM COJU U €€ OTHOLIEHUEM K THAPOIIU3Y: K KaXI0i
NO3UIMH, 0003HaYeHHOW OYKBOW, MOAOEPUTE COOTBETCTBYIOUIYIO MO3UILHUI0, OO0O3HAUYECHHYIO
107001 10} 8

HaszBanue conu OTHONIIEHUE K THAPOJIN3Y

a) TUIpoKapOOHAT KU 1) He ruApONIM3yeTCS

0) cynb(har aMMOHUS 2) TUAPOIU3YETCS IO KATUOHY

B) HUTpAT HATpuUs 3) runpoan3yercs o aHUOHy

I) aleTaT aJllOMUHUS 4) ruaposIn3yeTcs 0 KaTHOHY U AaHUOHY

(OrBer: 2a—-3;6-2;B—1;1-4)

11 ®opmymna Bemectsa, 0,01 M pacTBOp KOTOpOro XxapakTepusyeTcst HanOoapIMM 3HaueHueM pH?

a) NaHCOs 6) NaOH B) Fe(OH): r) NazSOa.
12 CornacHo cxeMe ranbBaHHYecKoro anemenTa (—) Sn|Sn?*||Ag*|Ag (+), ...

a) Ha KaTo/le BblaejsieTcsi cepedpo;

0) cepeOpo OKHUCIIAeTCS;

B) OJIOBO BOCCTaHABJIMBACTCS;

I') Ha aHOJIE BBIACTISETCS OJIOBO.
13 TIpu armochepHOit KOPPO3HUH JTY)KEHOTO Kelle3a Ha KaTo/ie MPOTEeKaeT IMpoIece. . .

a) Fe® — 2e = Fe?* 6) 2H20 + Oz + 4e = 40H-

B) Sn° — 2e = Sn?* r) 2H* + 2e = Ha.
14 OmgauM W3 TPAaKTHYECKWX HAIMPABICHUN OJEKTPOJM3a SBISETCS I[BETHAs METAJLTyprus,
MO3BOJIAIONIAS TONy4yaTh METaUIbl BBICOKOM CTEMEHH 4YacThl. YKaXXUTE IOCIE0BaTEIbHOCTh
BBIJICJIEHUS IPUBEICHHBIX METAJUIOB Ha KAaTOJIE.

a) Cu 0) Zn B) Ag r) Ni. (OtBer: Ag, Cu, Ni, Zn)
15 CornacHo TepMOXUMHYECKOMY YPaBHEHUIO:
CHs + 202 = CO2 + 2H20(1), AH = —145 ]Ik,

O06nem MeTaHa, HeoOxoauMbIi 11t Tosrydenust 15000 x>k TETI0ThI, COCTaBIAET 1. Brimmmre
uudpy. (OrBet: 2317)
16 Ilpu yBenwueHWH AABICHHUS B PEAKIMOHHOW CMECH B 3 pa3a M OJHOBPEMEHHOM ITOBBIIICHUU
KOHIICHTPALIUK XJIOpa B 2 pa3a CKOpocTh 3eMeHTapHoii romorenHo# peakin 2NO + Cl2 = 2NOCI

pa3(a). Boumure udpy. (OrBer: 54)
17 BONBIIMHCTBO XUMHYECKHX MPOIECCOB, MPOTEKAIOMIUX B MPUPOTHBIX YCIOBUAX OTHOCITCS K
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIM, Ha TIpPUMEPE CIEAYIOIIEH peaKiiuu

CrClz + Brz + KOH = K>CrO4 + KBr + KCI + H20
onpenenute KOXPQPUIMEHT Tepes] OKHCIUTEIeM M YHCIO SJIEKTPOHOB, KOTOpoe maer 1 Moub
BOCCTAaHOBHUTEJISA. YKaKUTE cOOTBeTCTBYIOIHKE 1Ippel. (OTBET: 3, 3)
18 Macca Boapl, B KOTOpoi HeoOoxoaumo pactBopuTh 310 r atrienrnukonst (M = 62 r/mMomns) nms
MOJIy4YEHHUs pacTBOpa, 3aMmep3aromiero npu remneparype —30 °C, cocranser____ 1. Bnumure udpy.
(OtBet: 310)

3.4 TunoBble 3aJaHNs /151 BBINOJHEHHS J1a00paTOPHOI padoThl U MPUMEPHBIH NepeyeHb
BOIIPOCOB /ISl €€ 321U ThI
KoHnTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOM  MHGOPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctynHoit o0yyaroiemMycs 4epe3 ero JHUHbIN KaOuHeT.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapHUaHTOB 3a/JaHUN JJIsl BBIOJIHEHUS J1aOOPaTOPHBIX



paboT ¥ MPUMEPHBII NepeueHb BOMPOCOB ISl UX 3AIUTHI.

O6pazern 3a1aHu 1715 BBIOJIHEHUS 1a00paTOPHBIX padOT U MPUMEPHBINA EpeYeHb BOIPOCOB AJIs
WX 3alIUTHI
JlaboparopHas pabota: «Koppo3usi METaJIJIOB U METO/IbI 3aIIUTHl METAILJIOB OT KOPPO3UI»

Oneitr 1 OmpeneneHre aHOJHBIX M KaTOMHBIX 30H MPU KOPPO3UHM  IMOJ KaIljieil *KUAKOCTU Ha
XKeJe3HoM oOpa3siie.

Kenesnslii oOpa3zell 3a4MCTUTh HAXJIAYHOW Oymaroi, MNpOTepeTh BaTKOW, CMOYEHHOMN
alleTOHOM, M HAHECTH Ha MMOBEPXHOCTh MeTaila 1-2 karum pactBopa rekcarnuranopeppara (1) kamus
Ks[Fe(CN)s] (kpachast KpoBsiHas COJIb) W KaIiulro pactBopa (eHoidTanenna. Habmromaiite 3a
OKpacKoW keje3a IOoJ Karuled Ha pa3inyHbIX ydyacTKax. HamumuTte ypaBHEHUs peaklui,
IPOUCXOSAIINX HA aHO/E U KaToje. YKa3aTh MPOIYKThl KOPPO3HH.

Ipumeuanue: cexcayuarnogeppam (1) xanus — kauecmeennwviti peaxmueé na uownsl duceneza (1), ¢
komopuim 0bpaszyem ocadox mypubynesou cunu — Fes[Fe(CN)g]o.
Onpit 2 OnpezaeneHue BUAa KOPPOZUOHHOTO Pa3pyIICHUS.

[Monocky ¢uibTpoBaibpHOM Oymaru npornurath rekcaruanodepparom (1) xamus Ka[Fe(CN)s]
(ckenTas KpoBsiHasg coyib). PacTBopy AarTh cTeyb M BIKHYIO OyMary MPHJIOKHTb K YHCTOM
MOBEPXHOCTH CTAIBHOM TUIACTHHKH. CBEPXY MOJIOXKUTH 2 — 3 JIMCTAa YUCTON OymMaru U HeOOIbIION
rpy3. Yepes 10 — 15 mMunytr Oymary cHsTh. PaBHOMepHOE mocuHeHue (UIBTPOBAIbHON Oymaru
yKa3bIBa€T Ha OJHOPOTHOCTh TIOBEPXHOCTH IUIACTUHKH. ECIM TOCHMHEHHWE HOCHT TOYEUHBIN
XapakTep, TO 3TO 3HAYMT, YTO TaKasl MIIACTUHKA OyJIeT KOPPOAUPOBATh OCOOCHHO CHIIBHO B TOYKAX,
r7ie MOJyYylsiach WHTCHCHMBHEE OKpacka (To4eyHas WM NUTTUHTOBas Kopposws). Hamwmmure
ypaBHEHUE PEAKIUH.

Ipumeuanue: eexcayuanogpeppam (1) kanus — kauecmsennwiti peakmug na uonwt dvcenesa (1), ¢
Komopulm 0bpazyem ocadok bepaunckot aasypu cunezo ysema — Fes[Fe(CN)s]a.
OrmpiT 3 BrnusiHre KOHTaKTa MKTaJUIOB HA KOPPO3UIO.

B 2 —e mpoOupky HAIUTH MPUMEPHO MO 5 MII BOABI, MPUOaBUTH 2-3 KaIUlM pacTBOpa CEpHOU
KHUCIIOTHI U pacTBopa rekcaunanodepparta (l11) xanusa. B onHy npoOupky omycTHUTe OLIMHKOBaHHOE
xKene30 (KaHLEISIPCKYI0 CKPENKy CO BCTAaBJICHHBIM B HEE€ KYCOUKOM IIMHKA),B APYI'YIO — JIY>KEHOE
Kese30(CKpenKy ¢ KyCoOukoM 0j10Ba). Uto Habmonaercs? B kakoi mpoOupke pacTBOp OKpalllvBaeTCs
B cuHu# 1Bet? Hanumure ypaBHeHue peakiuu. Kakue nporeccsl MpoucxoasT B Kax a0l mpodupke?
CocTtaBbTe CXEMBI TATbBAHNYECKHUX JIeMEHTOB. Hamummmre ypaBHeHUS peakinii, MpOUCXOIMIINX Ha
aHoJie U KaToje. B kakom ciydae 3amura jxesnes3a KaTojHasi, a B KAKOM — aHOHasA?

OneiT 4 BausHUe XJI0P-HOHOB Ha KOPPO3UIO ATFOMUHMUSL.

B 2-e mpoOGupku omycTHTE MO OJHOW IpaHylle AaTOMHUHMS, NPeIBAPUTENbHO 3aUHIICHHbIE
Haxga4Hou Oymaroil. B omny u3 mpoOupok mo6aBpTe pactBop cyibdarta menu (Il), B npyryo —
xyopuaa meau (I1). B kakoif M3 mpoOMpPOK NPOUCXOAWUT peakiMs BBITECHEHHS Meau Oosee
uHTteHcuBHo? OOBsicHUTE HaOmogaemoe siBieHue. J[o6aBpTe B MpoOuUpKy ¢ cyiabdarom memu
HEMHOT'0 KPHUCTaJUIMYECKOro xJjopuaa Harpusa. Yro mpoucxomur? Kak Biuser XJOpHA-UOH Ha
Koppo3uto amomuHus? HamucaTe ypaBHeHMsI peakuui. YKa3aTh MPOLIECCHI, IPOUCXOSAIINE Ha
KaToJIe U aHOJIE.

OneiT 5 Koppo3us xkene3a B pacTBOpax 3J1EKTPOIUTOB.

B 3-u npoGupku HamTUTH B IEpBYIO 2-3 MJI pacTBOpa XJIOpHJIa HATPus, BO BTOPYIO — 2-3 MJI pacTBOpa
CEpHOM KHCIIOTHI, a B TPETHIO — 2-3 MJI pacTBOpa MIEJIOYH. 3aTeM B KaXKIYI0 IPOOUPKY MPHITUTH 110
2-3 karu rekcanmanodeppara (111) kamus. Cogep:kumoe mpoOUPOK B3OONTANTE U B KAXKIYIO U3 HUX
OTMYCTUTE TIO KEJIEe3HOMY TBO3/t0. UTo mpoucxomaut B Kaxaou mpoOupke? OOBSICHUTE OIBIT.
Hanvmure ypaBHeHUS peakuuii.

Bomnpocs! u1st 3anuThl 1a60paTOpHOI pabOTHI:
Koppo3sus metanios.

Knaccugukarus KOppo3MOHHBIX pa3pyIIeHHH.
XumMuyeckasi Koppo3usi.

DNEKTPOXUMHUYECKAsS] KOPPO3HUSL.



JlaboparopHas paboTa: «OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUI

HpOI[GJIaTB OIIBITBI, YPaBHATb BCC OKHCIWUTCIbHO-BOCCTAHOBUTCIILHBIC pPCAaKIWM, HWOHHO-
OJICKTPOHHBIM METOJ0OM. Vka3zaTb OKMCIIUTEIIA U BOCCTAHOBUTCIIU, YTO Ha6moz[aeTc>1?

OnpiT 1. K2-3M51 pacTBOpa coJi TPEXBAJIGHTHOTO XpoMa IprudasisieM (4-6 Kareib) pacTBOP IISI0YN
JI0 PacTBOPEHHMSI OCaJIKa, €CIIM OH 00pa3yercs, 1 J0OaBUTh pacTBOp MepeKucHu Bojopoaa. Habmomxaem
M3MEHEHHUE I[BETa U3 3€JICHOTO B JKENTHIN I[BET.
CrClz + NaOH + H202 — NaxCrO4 + H20 + NaCl.
Ompit 2. K 2-3 M1 pacTBopa woauaa kanusi mpubaBuTh (3-4 Karesab) pacTBOpa COJNSIHONW KUCIOTHI U
pacTBOp nepekucu Bogopoaa. HabmronaeM BeiieneHus oza.
Kl + HCI + H202 — 12 + KCI +H20
Omeir 3. K 2-3Mn1 pacTBOpa mNepMaHraHaTa Kajusg NpUOAaBUTh PACTBOpP TEPEKHCH BOJOPOAA.
Habmroiaem BeieneHre KUCI0pO/ia U IBYOKHCH MapraHiia.
KMnO4 + H202 - MnO2 + KOH + H20 +O3.
Omnpit 4. K 2-3 M1 pacTBOpa nmepMaHranara kanusi 100aButh (3-4 karmesns) pacTBopa cepHON KUCIIOTHI,
a 3ateM cynbpuT HaTpus. Habnmromaem obecriBeunBaHue pacTBopa.
KMnOs+ H2S04 +Na2SO3 — MnSO4 + K2SO4 +NaxS04 + H20.
Onwit 5. K 2-3 mn pacTBOpa mepMaHraHaTta Kauusi J100aBUTh PaBHBIM O0ObEM IIEIOYH U PACTBOP
cynbdura Harpus. Habmogaem n3meHeHne 1Beta u3 (uojIeTOBOTO B 3€JICHBI.
KMnO4 + KOH + Na:SO3 — K2MnO4 + Na;SO4 + H20
Omnpit 6. K 2-3 M1 pacTBOpa nepmMaHrasaTta Kajius IpWIATh CylIb(QUT HATpUs, BOJa, HE0OXoauMas 1Jis
peaxIuu, UMEeTCsl B pacTBOPE.
KMnO4 + H20 + Na;SO3 — MnO> + NaxSO4 + KOH.

OmnpiT 7. B mpobupky nmomectuts (0koio 1/8 dactu ee) mopomok Ouxpomara ammonus. [Ipoobupky

BEPTHUKAIBHO HArPeTh Ha CIUPTOBKE (0OUeHb akKypaTHO). HabmronaeM n3ameHeHNE [IBETa OPaHKEBOTO

B 3€JICHBIM.

(NH4)2Cr207 — Cr203 + N2 + H20

Omnpit 8. B npobupky HanelTe 1-2 M1 mepekuc BoJ10poa, MPpoOUpPKY BEPTUKAIBHO HAarpeTh (0OYeHb
akkypaTHO). HabmromaeMm BeiieneHust kuciaopoaa. Jlist ero nmpoBepku OepeM JIyduHKY, HO/DKUTaeM |
BHOCHUM B NPOOUPKY (OUYE€Hb aKKypaTHO).

H>02 — H20 +0O2

Bompocs! 115 3amuThl 1a60paTopHON pabOoTHI:

OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).

OKHCIUTEb U BOCCTAHOBHUTEIb.

IIpouecchl OKUCIIEHUS Y BOCCTAHOBJIEHUS.

OcHoBHEbIC TOHATUS. CTENICHh OKMCIICHHS U BaJICHTHOCTb.

[IpaBuna onpeneneHus CTENEHU OKUCIEHHS JIEMEHTA B MOJIEKYJIE, B YACTHULIE.

TuIbl OKUCIUTENTBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Baxueiiimme okucnurenu u BocctaHoBuTenn. Meroasl coctaBinenuss OBP. dakTopsl, Biusione Ha
nporekanue OBP

3.5 IlepeueHnb TeopeTHUYECKUX BOMPOCOB K 3a4eTy
(n71 OLEHKH 3HAHUM)

1.1 OcHOBHBIC 3aKOHBI XUMHUHU: 3aKOH COXPAaHEHMsI MAcChl, 3aKOH TMOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOLIEHUH. 3aKOH ABOrajpo, CIEICTBUS U3 3aKOHa ABOrajpo. JDKBUBAJICHT BEIIECTBA.
DKBHUBAJICHTHAs Macca. 3aKOH DKBHBAJICHTOB. JKBHUBAJIEHTHI CIOXKHBIX BEIIECTB. DKBUBAJICHTHBIN
00BeM.

1.2 CnoxHocTh cTpoeHHs artomMa. Moxenn atoma 1o Pesepdopny, bopy, coBpeMeHHBIC
npeacTaBieHus. JJOCTOMHCTBA U HEAOCTATKU 3TUX Mojesield. KBaHTOBBIE uncia: T1aBHOE KBAHTOBOE



YKCII0, OpOUTAIBHOE KBAHTOBOE YMCIIO0, MATHUTHOE KBAHTOBOE YMCIIO, CIUHOBOE.

CtpoeHre MHOrO3JEKTPOHHBIX aTOMOB. I[IpuHiun MuHMManbHOM sHepruu. [IpmHiun 3amnpera
[Taynu. IlpaBuna KneukoBckoro. I[IpaBuno I'ynpa. Ilepuoanueckuil 3aKOH W MEpUOIAYECKas
cucrema. CTpyKTypa nepuoandeckoi cucreMsl. llepuoanueckue cBoiicTBa 31eMeHTOB. M3MeHeHne
aTOMHOTO pajuyca, 3HEpIusi HOHU3aLUHU, CPOJICTBO K DJIEKTPOHY H MIEKTPOOTPULIATEIBHOCTD.

1.3 PacTBOpBI 3J€KTPOIUTOB. DIEKTPOIUTUUECKAS JUCCOLMAIUS, €€ MEXAHHU3M.

CunbHble U cnalOble 31eKTposinThl. CTENneHb 3NEeKTPOJUTHYECKOM Jucconuanuu. DakTopsl,
BIMSIONIME Ha Jucconmanuio. Jlucconmmanusi OCHOBaHMM, KHCIOT, cojieli W aM(OTepHBIX
ruApoKkcuaoB. JJucconnanus Boasl. lonHoe npousseneHue Boabl. Bogopoauenii nokasarens. Cpesl
BOJHBIX PaCTBOPOB 2JEKTPOIUTOB. MHaMKaTOpsl. I'naponus coneil. Tumel cosel 10 UX OTHOILIEHUIO
K ruzponuzy. Ctenens ruaponsa. akTopsl, BAUSIOLIUME HA THIPOIIU3.

1.4 OxkucnurenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Oxuciautens W BOCCTaHOBUTEIb.
ITpoueccel okucaeHus U BoccTaHoBIeHUS. OcHOBHBIE OHATHS. CTENEHb OKUCIIEHNS U BAJICHTHOCTb.
[TpaBuiia onpeieneHns CTENEHU OKMCIICHUS 2JIEMEHTA B MOJIEKYJIE, B 4aCTULE. THUIIBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKkluil. BaxHelIIne OKUCIUTENIN U BOCCTAHOBUTENIN. METObI COCTAaBICHUS
OBP. ®akTopsl, Biustomue Ha mporekanre OBP.

1.5 Dnexrpoxumus. IlonsTue 00 31eKTpoAHOM mHoTeHUuane. PakTophl, BIMUSIONIME HA 3HAYCHUE
noTeHuuana anekrpoaa. CranaapTHbli 21eKTpos. CTaHIapTHBIN 3JEKTPOAHBINA OTEHIUAL.

Psin craHmapTHBIX AJIEKTPOJHBIX MOTEHUMANIOB M CIEACTBUS M3 HEro. THIBl 3JIEKTPOJOB.
Omnpenenenne OJIC ranpBaHM4ecKoro sjaeMeHTa. YpaBHeHHe HepHcra. XMMHUYECKHe MCTOYHUKU
toka. ["anmpBannveckue anemMentsl (I'D Janusns-Skoou, KoHIEeHTpaloHHbIe [13).

1.6 Meramnbl. OOmue cBOWCTBA METaJUIOB. Psii akTUBHOCTM METAJJIOB M CJIEJACTBHMSI U3 HETO.
Metamiel B mpUpone W OOIIME METOABl WX TONy4eHHS. XWUMHYECKHE CBOWCTBA METAJUIOB:
B3aMMOJICMCTBHE METAJIOB C KUCJIOTAMM, LIEJI0YaMH, BOJIOM.

1.7 DnexTponus. DAEKTPOINU3 PacIyIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. AHOAHbBIE U KATOAHbIE
IIPOLIECCHI IIPU JIEKTPOJIM3€E BOAHBIX pacTBOpoB. 3akoHbl Papanes. Beixox no Toky. [Ipumenenue
ANEKTPOJIN3A.

1.8 Kopposusa meramnoB. Kiaccudukanus KOppO3HOHHBIX Pa3pylICHUH. XUMHUYECKass KOpPpO3usl.
OnekTpoxummuueckast kopposus. Kopposus non aelictBueM 01y 1al01UX TOKOB.

@DakTOopHl, BIUAIOLIUE HA IPOTEKAHUE KOPPO3UU. METOIbI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

1.9 Tepmomunamuka. TepmoamHamuueckass cuctema. Kiaccudukamms TepMOAMHAMHUYECKUX
cucreM. BuyTpenHsist sHeprus, Temniaora, padora. OnpeaeneHue, XapakTepUCTUKA U UX B3aMOCBS3b.
OHTaJIbIMS CUCTEMBI U €€ U3MeHeHUs. TemnoBoil ¢ ekt xumMuyeckoil peakuu. TepMoXxuMuyeckue
ypaBHeHus. 3akoH ['ecca. CrencrBus u3 3akoHa ['ecca. TepmoxnMuyeckue pacueTsl. DHTPOIHMS U €€
M3MEHEHHUs MPU XUMUYECKOH peakuuu. DHeprus I’ modca 1 HarpaBIeHHOCTh XUMUYECKON peakInu.
Oneprus ['n66ca oOpa3oBaHus BelecTB, XUMUYecKol peakiuu. M3orepma Bant-T'odda.

1.10 Xumudeckas knHeTruka. CKOPOCTh XUMHYECKON PEAKINH: ONpeecHue, (aKTOPhI, BIUSIIONIHEC
Ha CKOpOCTb peakUMH. BiusHue TeMmmeparypbl Ha CKOPOCTb XHUMHYECKON peakUUd. DHEprus
aktuBauuu. Karamm3. OcHoBHble NOHSTHS. BiusHME KaTanum3aTopoB Ha CKOPOCTh IMPOTEKAHUSA
peakuuu. Tumnel katanuzatopos. Katanutudeckue spl.

1.11 Xumuueckoe paBHOBecHe. YCJIOBHE XMMMYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. BiusiHue TemnepaTypsl Ha KOHCTAaHTY XUMHUYECKOIO PAaBHOBECHSI.

@akTOopBbl, BIUSIONIAE HA COCTOAHUE XUMUUYeCcKoro paBHOBecus. [Ipunnun Jle Illarense.

1.12 Omnpenenenue KOIOUTHBIX PACTBOPOB. UeM OHU OTJIMYAIOTCS OT UCTUHHBIX PACTBOPOB U
B3Beceil? CTpoeHue KOIONAHBIX yacTull, JJI9C. MeToabl moaydeHus! KOJUIOUIHBIX CUCTEM.
@DakTOphl YCTONYMBOCTU KOJUIOMIHBIX cucTeM. Hapylienne ycToRNYMBOCTH KOJUIOMIHBIX CUCTEM.
CenumenTanus, koaryisius. [leficTBus koarynupyommx (GpakTopos

3.6 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJAHUI K 3a4eTy
(ISt OLIEHKH YMEHMIA)
1. Vkaxure GOpMyIIbI OKCHJIOB, MPOSIBIISIFOIINX KACIOTHBIC CBOMCTBA:
a) Na2O; 6) Cr.03; B) CO2; 1) CuO
2. C kakuMu BemiecTBaMu pearupyet okcun pocdopa(V)?
a) XJIOPH] KalubIus; 0) OKCUJ KPEeMHUS,



B) OKCUJT KJIbIIUSI;  T) THAPOKCHUT KU,
3. Vkaxwure GopMyIbl OCHOBAaHUH, KOTOPHIE MOKHO TIONYYUTh HETIOCPEICTBEHHBIM
pacTBOPEHHEM COOTBETCTBYIOUINX OKCHIOB B BOJE:
a)Cu(OH)2; 6) LiOH; B) Ca(OH)2; r) Al(OH)3
4. C xaKUMH COJISIMH pearupyeT cojsHasi Kuciora?
a) HUTpaT cepedpa; O) CHIIMKAT KaJlus;
B) KapOoHat Hatpus;, T) cynbdat meau(ll)
5. JIByXOCHOBHBIMHU KHCIOTaMH SIBJISIOTCS:
a) cojisiHast;, 0) yroyibHasi; B) a30THAs; T') CepHas
6. Kakue KUCIOTHI TUCCOLUUPYIOT CTYIIEHYATO?
a) cepHUcCTas; 0) a30THAS; B) XJIOPHAs; T) COJSHAs
7. Kakue ocCHOBaHHUS HE MOT'YT 00pa30BbIBATH OCHOBHBIE COJIH:
a) TUAPOKCHU HUKEIIS;, 0) THAPOKCHUI Oapus; B) THIPOKCH]I HATPUS; T') THAPOKCHT aMMOHUS
8. Ykaxurte Gopmyiy auruapooprodocdara KaabIus:
a) CaHPOg; 6) Ca3(POa)2; B) Ca(H2PO4)2; 1) CazP207
9. Beibepute Gpopmyny cynbdata runpokcoxenesza(lll):
a) (FeEOH)2S04; 6) (Fe(OH)2)2S04; B) (FEOH)SO4; 1) Fe(HS)2

3.7 IlepevyeHb THMOBBLIX MPAKTHYECKHUX 3aIaHUI K 3a4eTy
(7151 OTICHKM HAaBBIKOB M (WJIM) OIIBITA JICSITEIIbHOCTH )

1. BeuuciuTe SKBUBAJICHT M SKBUBAJICHTHYIO Maccy GochOpHON KHCIOTHI B PEaKITHsIX 00pa3oBaHUS:
a) ruapodocdara; 6) muruapodocdara; B) oprodocdara.

2. Onpenenure SKBUBAJICHTHBIE MacChI cepbl, (hocopa u yriaepoaa B coequneHmsx: HoS, P2Os, COs.

3. M30BITKOM THAPOKCHIA KaJlds TOJEHCTBOBAIIM HAa PacTBOPHI: a) mu-ruapodocdara kamus; 0)
quruspokconutpar Bucmyta (III). Hanumure ypaBHEHUS peakiuil 3TUX BEIIECTB C MMAPOKCUAOM
KaJusl ¥ OMPEJIeINTE UX SKBUBAJICHTHI U SKBUBAJIEHTHBIE MACCHI.

4. Hanummre ypaBHeHus peakuuil ruapoxcuaa xeneza (III) ¢ xmopoBomoponHO (comsiHOM)
KHCJIOTOM, MPH KOTOPHIX OOpa3zyroTcs CIEYIOLIME COEAMHEHHUS JKejle3a: a) JAUTHIPOKCOXIOPH]
Kenes3a; 0) TUAPOKCOXIIOPHU]L JKeTe3a; B) XJIOPHUJ Kee3a. BeraucinTe SKBUBAJIEHT U YKBUBAJICHTHYIO
Mmaccy runpokcua xenesa (I1) B kaxmoii U3 93Tux peaxiui.

5. YcranoBute GOpMyIIbL: a) OKCUAA BaHAUs, €CIIM OKCUA Maccoi 2,73 T COIepKUT METallI Maccoit
1,53 1; 6) okcuzaa pTyTH, €CaH MPH MOJHOM Pa3JIOKEHUH €ro Maccoi 27 T BBIAENAETCS KUCIOPO
oobemom 1,4 v (1.y.)?

6. YcTanoBuTe (opMyIy BELIECTBA, COCTOSILETO U3 YIIIEPOAa, BOJOPOAA U KUCIOPOAa B OTHOIIEHUH
Macc COOTBETCTBEHHO 6 : 1 : 8, eciM MJIOTHOCTH MAapoOB €ro Mo Bo31yXy paBHa 2,07.

7. Ompenenute GopMyny COEAMHEHHSI, UMEIOIIETO COCTaB B MAaCCOBBIX JIOJIAX MPOIEHTa MeTallia —
38,71; dochopa — 20,00; kucinopona — 41,29.

8. Haiinute dpopmyiny coennHeHHs C MOJIBHON Maccoil 63 1/MOJIb, UMEIOIIET0 COCTaB B MAaCCOBBIX
JIOJISAX TpoIIeHTa: Bojopoaa — 1,59; azora — 22,21 u kuciopoxaa — 76,20.

9. Hanmmmre TEpMOXMMHUYECKOE YypaBHEHHE peakiM B3auMoaeucTBus okcuia yriaepona (II) u
BOJIOPO/Ia, B pe3ynbTaTe KOTOpOW oOpa3yroTcst ra3oo0pa3Hele MeTaH W BoAd. CKOJIBKO TETIOTHI
BBIJIETIUTCS TIPH STOH peaKIuu, ecliu ObUT MoJTydeH MeTaH o6bemMoM 67,2 am° (1.y.)?

10. Kpucrammmdecknii XJ0pH aMMOHHUSI 00pa3yeTcs IPH B3aNMOACHCTBUH T'a3000pa3HbIX aMMHaKa
u HCI. HanumuTe TepMoXuMHUYecKOe ypaBHEHHE 3TOW peakIiH, BBIYUCIUTE €€ TeIIOBOM AP EKT.
CKOJIBKO TETLIOTHI BBIJICIUTCSA, €CITH B PEaKIIHH OB H3pacX0q0BaH aMMHaK oobeMoM 10 av° (H.y.)?
11. Ilpu cropanuu razoo0pa3Horo aMmmmuaka oopasyrorcst napsl Bojsl 1 okcup azota (II). Ckomnbko
TETIOTH BBIEIUTCS TIPH STOH peakiwH, ecau 01 momyden okcup asota (1) oobemom 44,8 mm®

(r.y.)?
12. Peakuwusi TOpEHUSI METHUIIOBOTO CITUPTA BBIPAYKACTCS TEPMOXHUMHUYECKIM YPaBHEHUEM:

CH3OH (k) + 1,502 (r) = CO2 (r) + 2H20 (k).



Brruucnure TemnoBoit 3¢ heKT 3Toi peakiuu.

13. IIpu yBenmuenun temnepatypsl Ha 50 °C ckopocTh peakiuu Bo3pocia B 1024 paza. Beruucnute
TEMIIepaTypHbIA KO3 PHUIUEHT peaKiuu.

14. Beruucnure, npu Kakoil TeMneparype peakuus 3akoHuuTcs 3a 45 muH, ecau rnpu 293 K Ha ato
Tpebyercs 3 4. TemmepaTypHbii KOAPGUIIUEHT CKOPOCTH PEAKITUH paBeH 3,2.

15. Ha ckosibKO IpajycoB HYKHO IMOBBICUTh TEMIIEPATYPY, YTOOBI CKOPOCTH Peakiuu Bo3pocia B 90
pa3? TemneparypHblii KOOQPHUIUEHT paBeH 2,7.

4. MeTtoanueckne MaTepualibl, ONpeaessiionue nNpoueaypy oueHnBaHus
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH
B T3,6J'II/IL[€ HpI/IBe,HeHbI OIIMCaHUus Hpouenyp HpOBeI[eHI/ISI KOHTpOJ'IBHO-OI_IeHO‘-IHBIX
MEPOTIPUATHIA U MPOIIEAYP OLICHUBAHUS PE3yJIbTaTOB 00yUEHHUS C TIOMOIIBIO OIEHOYHBIX CPEICTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue
OIEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIBFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MIPOIETYPHI
OILICHUBAHMUS PE3YJIbTATOB 00YUCHHUS
cpencTBa

IIpenoxaBarenb Ha YCTAaHOBOYHOM 3aHATHH JOBOJHT 10 OOYYAIOIINXCS: TEMBI, KOJTHIECTBO
3aJaHUii B KOHTpPOJBbHOW paboTe. KoHTpompHast paboTa HOmKHA OBITH BBINOJIHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHM C TpaBWIaMH K O(OPMICHHIO (TEKCTOBOH H
rpadudeckoii gacteit), chopmynupoBanHeIMU B [lomoxkennn «TpedoBanus k oQopmIireHHIIO
TEKCTOBOM M rpaduyeckoil JOKyMeHTaluu. HOPMOKOHTpOJb» B MOCIEOHEH pelaKIHH.
BrinmonHeHHass KOHTpoOJbHAash paboTa Tnepenaercs Uil ITIPOBEPKU IIPENOJAaBaTeNio0 B
yCTaHOBJICHHBbIE CPOKH. Eciu KoHTposibHas paboTa BBIIOJHEHa HE B COOTBETCTBHU C
yKa3aHUSIMHU WM HE B IIOJIHOM 00beMe, OHa BO3BpallaeTcs Ha JOpaboTKy

KonrponbHas padborta

3amuTa KOHCIIEKTOB, IPEAYCMOTPEHHBIX pabodel MporpaMMoi JUCIUIUINHGI, TIPOBOIUTCS
BO BpeMs INpakTHUecKux 3aHATUH. [IpemonmaBaTens Ha NPaKTHUECKOM 3aHATHH,

Koncmekr
MPE/IICCTBYIONIEM 3aHATHIO IMPOBEACHUS KOHTPOJIS, JOBOAUT 10 OOYYArOIIMXCS: TEMY
KOHCIIEKTOB M TpeOOBaHUs, MPEIbSIBISIEMbIE K UX BBITIOJTHEHHIO U 3aIIUTE
TecTtupoBaHue IPOBOJUTCS TIO PE3YIIbTATaAM OCBOCHHS TEM WIIH Pa3ICIIOB TUCIUILIHHBI WITH
[0 OKOHYAHWIO €€ HM3YYCHUS BO BpeMs NMPAKTHICCKUX 3aHATHA. Bo Bpems mpoBemeHUS
TectupoBanue TECTUPOBAHHUS TOJH30BAThCS yUCOHMKAMH, CIPAaBOYHUKAMH, KOHCIIEKTAMH JICKIIHA,
(KOMTIBIOTEPHBIE TEeTpaasMHU JUIsS MPAKTUUECKUX 3aHATUN He paspenieHo. [IpernomaBarens Ha MPaAKTUIECKOM
TEXHOJIOTHH) 3aHSTHH, IPEAIIECTBYIOIIEM 3aHATHIO IPOBEICHUS TECTA, JOBOUT 10 00YJAIOIIUXCSI: TEMBI,

KOJIMYECTBO 3a}:[aHPII>i B TECTC, BPEMs BLINIOJTHCHUA. PeSyJ'II)TaTBI TECTUPOBAHUSA BUIHBI
o0yJaronieMycst Ha KOMITBIOTEpe Cpa3y MOCIIe MPOXOKICHUS TeCTa

3ammTa 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMs JTa0OPAaTOPHBIX 3aHATHI. Bo Bpems
MIPOBEICHUS 3aIUTHI JA00PATOPHOI PabOTHI MOJB30BATHCS YUCOHHMKAMHU, CIIPABOYHUKAMH,
KOHCIIEKTAMHU JICKI[HiA, TETPAIIMH HE Pa3pEIICHO.

IMpenopaBareny Ha naboparopHOil paboTe, MPEALIECTBYIOICH 3aHATHIO IPOBEICHUS
3amuUThl  Ta0OpaTopHON pPabOTHI, JOBOAUT 1O OOYYAIONIMXCSA: HOMEp 3alluIaeMon
J1a00paTOPHO# pabOThI, BpeMs Ha 3aIUTY JTaOOPaTOPHOIl pabOTHI.

[penopaBarenpy uHPOPMUPYET OOYYAIOMIMXCA O pe3ylbTaTax 3allUThl J1abopaTOPHON
paboThI cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOIO MEPOIIPHSTHUSI

JlaGoparopnas pabota

21.]'[5{ opraHu3aliii M TMPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCcTrallui COCTaBJIAKOTCSA THIIOBBIC
KOHTPOJIbHBIE 33JJaHUS T HHBIE MaTepHalibl, HEOOXOJMMBbIE JJIS OLICHKH 3HAaHUW, YMEHUH, HABBIKOB
U (MJIK) OMBITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OpMUPOBAHUS KOMIIETEHLIUH B IIpoliecce
OCBOEHMS 00pa30BaTEIbHON MPOrpaMMBbI.

HepequL TCOPECTUYCCKHUX BOIIPOCOB M THUIIOBBIC IMPAKTUUYCCKHUE 3aJlaHUA PA3HOI'0 YPOBHIA
CJIO)KHOCTH JJISl TIPOBEJCHHsI NMPOMEXKYTOUHOM arTecTaluy OoOydaroliuecs MOJy4aloT B Hayaje
ceMecTpa d4epe3 JIJIEKTPOHHYI0 HH(OpMalmoHHO-o0pa3oBarenbHyto cpeny Hpl' YIIC (nmuunsrii
KaOMHET 00yJaromerocs).

Onucanue npouenyp NpoBeieHusi MPOMEKYTOYHOI aTTecTannu B popme 3auera
U OLleHMBAaHUS Pe3yJbTATOB 00y4eHHs
[Ipu mpoBeneHUM MPOMEKYTOUHOM aTTecTalMu B (opMe 3adeTa MpenojaBaTeib MOMKET
BOCIIOJIb30BaThCsl PE3yJIbTaTaMU TEKYIIEr0 KOHTPOJIS yCIIEBaeMOCTH B TeueHue cemectpa. C Lenbro



UCIIOJIb30BAaHUsI PE3yJIbTAaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MpErojaBaTellb MOJACYUTHIBAET
CPEIHIOI OIICHKY YPOBHsS C(HOPMHUPOBAHHOCTH KOMIETCHIMA OOydaromerocs (CyMMma OILEHOK,
MOJIyYEHHBIX 00YUYaIOUIMMCS, IEIUTCS HA YHUCIIO OIICHOK).

HIkana u KpuTepuu OLleHUBAHUS YPOBHS ¢POPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJjbTarte
H3YYCHUS TUCHUIIJIMHDBI IIPU MPOBECACHUH l'[pOMQ)KyTO'lHOi;I arTreCrauu

B (popMe 3a4eTa Mo pe3yibTaTaM TEKYHIEr0 KOHTPOJISI

(663 JONMOJHHUTECJIBHOI'O aTTECCTAIIMOHHOI'O I/ICHLITaHI/Iﬂ)
CpenHsisi OLICHKA YPOBHS
c(hOpMUPOBAHHOCTH KOMITCTCHITII [IIxana oueHnBaHus

0 pe3yJIbTaTaM TEKYLIEro KOHTPOJIs
Ouenka He wMenee 3,0 W HeT HH  OJHOH
HEYIOBJICTBOPUTEIBHON  OLEHKM [0  TEKyLeMy «3a4TCHO»
KOHTPOJIIO

Onenka wmenee 3,0 wim Todyd4eHa XOTS OBl OfHA
HEYJIOBJICTBOPHUTEIIbHAS OLICHKA 110 TEKYLIEMY KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(HOPMHUPOBAHHOCTH KOMIIETEHIIUMI 00YyYaroIIerocss He COOTBETCTBYET
KpUTEpHUSM TIOJTy4YeHHUs 3adera O0e3 JIOMOJHUTEIBHOTO AaTTeCTAlMOHHOTO UCHBITaHUS, TO
MIPOMEXKYTOUHAsI aTTecTalus MPoBOAUTCS B (opMe coOeceAoBaHUs MO MEPEYHI0 TEOPETHUECKUX
BOTIPOCOB M THUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B OPME KOMITBIOTEPHOTO TECTUPOBAHMSL.

[IpomexyTrouHas arrectanus B ¢popMe 3a4eTa ¢ MPOBEICHHUEM aTTECTAllMOHHOTO HCIBITaHUS
MIPOXOJUT HA MOCJIEIHEM 3aHATHUHU 10 JUCIHIIINHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUYHOM aTTecTallud B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus (POpMHUPYETCs U3 POH/IA TECTOBBIX 3aJaHHH 110 TUCITUTUINHE CITYIaHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 33JaHUAMU OTKpBITOTO TUMA U 50 % 3amanuit
— 3aKPBITOTO THUIIA.



