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1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopmupoBaHue y 00YJAIONINXCs HAYTHOTO MUPOBO33PECHHUS

OBJIaJICHUE TEOPETUYECKUMH OCHOBAMHM W TPAKTUYECKMMH HaBBIKAMH [0 NPUMEHEHHIO XUMUYECKUX
METOJIOB
1.2 3agaum JMCHUIIHHBI

N3YYCHHUC OCHOBHBIX XUMHUYICCKUX MMPOILECCOB, BOBMOKHOCTH M HAIIPABJICHUA UX MIPOTCKAHU

YMEHUEC NPOBOJUTH XUMHNYCCKHUEC SKCTICPUMCHTLI C naapHeHIen 06pa60T1<0171 TOJIYUCHHBIX pE3YyJIbTATOB

OBJIAICHUEC HABBIKAMH PACUETOB C UCIIOJIB30BAHUEM OCHOBHBIX TIOHATHH W 3aKOHOB XUMHH

YMEHHE TIPOBOJIUTH XUMUYECKHE YKCIIEPUMEHTHI C AalbHEHIIeH 00paboTKON pe3ynbTaToB

B wWN -

YMEHUE MPUMCHSATh XUMHUYCCKUE 3HAHUS B TPOGECCHOHATBHOMN IEATEIbHOCTH
1.3 Ilesi> BocHUTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00YUYAIOIIUXCS

Ienp npodeccHoHaNBEHO-TPYIOBOTO BOCIUTAHKS — (POPMHUPOBAHUE Y OOYYAIOUINXCS OCO3HAHHOM MPOdecCHOHANTBHOM
OpHUCHTAIIUH, MOHUMaHHsS OOIIECTBEHHOTO CMBICIAa TPyJa M 3HAYMMOCTH €ro JJjisl ce0s JIMYHO, OTBETCTBCHHOTO,
CO3HATEIILHOTO M TBOPYECKOTO OTHOIICHUS K Oyayiedl AesATeNbHOCTH, MPO(ECCHOHATBHON 3THUKH, CIIOCOOHOCTH
MIPEBUICTh M3MEHEHHS, KOTOPhIE MOT'YT BO3HHUKHYTh B NMPO(ECCHOHATBLHOU NEATCIHFHOCTH, U YMCHHUIO pa0oTaTh B

HU3MEHEHHBIX, BHOBb CO3JAHHBIX YCIOBUSIX TPYJa.
Lenp gocTuraeTcs Mo Mepe pelicHus B €AUHCTBE CIEAYIOIUX 3a/1a4:

— (popmMupOBaHHE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI mpodeccun;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIOOBH K IMPO(ECcCHn, CO3HATEIBHOIO OTHOIICHHA K Hpo(ecCHOHANBHOMY IOMTY,
MTOHMMAEMOMY KaK JJMYHAs! OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmupoBaHKE NICHXOIOTHH NpodeccroHana;
— (opmupoBaHue pohecCHOHATBHON KYIbTYpPbI, STUKH MPOHECCHOHATBHOTO OOIICHUS;

— (OopMHUpPOBaHHE COIMATHHON KOMIETEHTHOCTH 1 APYTHE 3a/1a4M, CBA3aHHbBIE C UMUIKEM MPO(eccHn 1 aBTOPUTETOM

TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Juctumuael / O6s3aTeNnbHas 4acTh

2.1 I[I/ICIII/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPbLIX OCHOBBLIBA€TCH U3YUYCHUEC JTAHHOM JUCIHHUIIMHbI

1 ‘ JlucuuruinHa u3yvaeTcs Ha HayallbHOM dTane (OpMUPOBAHUS KOMIIETEHIIMU

2.2 JIucuMnJIMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM JMCUHIIJIMHbI
He00X0IMMO KaK MpeAllecTBYIOLIee

b51.0.25 ®usnueckre 0OCHOBBI MOJy4eHUsI HHpOpMauu

b1.0.26 MarepuasioBeieHHe U TEXHOJOTHSI KOHCTPYKITMOHHBIX MaTePHUaJIOB

B3.01() [ToaroroBka K mpoueaype 3alXThH BBITYCKHOH KBATH(UKAIIHOHHON pabOTHI

b3.02(/1) 3amuTa BHIIYCKHO# KBaIN(UKALMOHHOH paboThI

QA WN -

OTJ.01 OcHOBBI HAY4HBIX UCCIIEIOBAaHUI

3 IIJIAHUPYEMBIE PE3YJIbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Ko n
HAMMEHOBaHHUe
KOMIIETEeH NN

Koa m HauMeHnoBanune
HHIUKATOPA A0CTHKEHHS
KOMIIETEeH NN

I[Inanupyemble pe3yJbTaThbl 00yUeHHs

OIIK-3 Criocoben

OIIK-3.1 Beibupaer u

3HATh: MECTO XUMHUU B pAny €CTECTBEHHOHAYYHBIX
JAUCHUTIUIMH;OCHOBHBIC ITPEACTABJIICHUA O CTPOCHHUHU aTOMOB,
MOJICKYJ U (1)&3; 3aBUCHMOCTh XUMHYECKHX CBOICTB BCIICCTB

MIPOBOJUTH WCTIONB3YET OT UX CTPOCHUS
9KCIEPUMCHTANBHBIC | COOTBETCTBYIOIIUE PECYPCHI, YMeTh: IPUMEHSTh XUMHUYECKHIE 3aKOHBI JIJIST PEIIeHHS
HCCIICAJOBaAHUA U COBpeMeHHBIe METOAUKH U HpaKTI/IquKI/IX SaHaq;HHaHI/IpOBaTB nu HpOBO}II/ITL
U3MepeHus, 000pyI0BaHUE LIS MpocCTeNIINe XUMUYECKHUE IKCIIEPUMEHTBI, TPOU3BOJUTH
00pabarbIBaTh U MIPOBEJICHUS pacyeThl, CBSI3aHHbIE C UCIIOIb30BAaHHUEM XUMUUECKHUX
MIPEICTaBIATh 9KCIIEPUMEHTABHBIX BEIICCTB

TIOJIy4EHHBIE WCCIIEIOBaHUM U U3MEPEHUI Brnanerb: 0CHOBHOM TEpMUHOJIOTHEHN, KacarOIIEics BEIIECTB

JAaHHBIE C YIETOM
crienuuKa METOI0B

Y XUMHYECKUX CUCTEM; HAaBBIKAMH TUIAHUPOBAHUS
IKCIIEPUMEHTA U 00PaOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX

U CPEICTB 3HAaTh: OCHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKHX H
P OIIK-3.2 O6pabatbIBaeT u P
TEXHHUUYECKUX JJIEKTPOXUMHUYECKUAX CUCTEM;0CHOBHBIC ITyTH 00Pa30BaHUs U
. MPEJCTABISICT OTYICHHBIC
HU3MEpEHUH B MPEBpPAICHHS BEIIECTB;POJIb XUMHUH B CO3IaHHUH HOBBIX
JKCIIEPUMCHTAIBHEIC JTAHHBIC .
IPUOOPOCTPOCHUU MaTEepPHAaJIOB C 3aJaHHBIMU CBOHCTBAMU

JJIA TIOJTYyUCHUA
000CHOBaHHBIX BBIBOJIOB

YmMmeTs: paboTaTh ¢ TUTEpaTYpOH, BKITIOUAs
CTIEIUATBHYIO; BEISIBISTH M KJIACCU(DUIIMPOBATH PA3TMIHBIC




MIPOIIECCHI; TROPUYECKH MCIIONIE30BATh MTOJyYCHHBIC 3HAHHUS B
PO eCCUOHANBHON JeSITEIBHOCTH

Brnanets: HaBBIKaM¥U rpaMOTHOTO OOpAIEHUS C
XMMHUYECKIMHU PEAKTUBAMU; METOAAMH OIIPEACICHUS
B)KHEHIINX KOJMYECTBCHHBIX XaPAKTEPUCTUK;00paboTKa
MPUMEHEHNE MTOIYYEeHHBIX PE3YIbTaTOB HAa 00BEKTaxX
npodeccHoHANBHOM JeaTeIbHOCTH

4 CTPYKTYPA U COAEPKXAHUE JUCHHUIIVIMHBI

OuHnas ¢popma *Kox
Kon HaumeHoBanue pa3iesioB, TeM H BHIOB padoT Hacut MHMKATOpA
Cemectp Jdex | Mp | Jla6 | CP JAOCTHKeHHS
KOMIICTCHITUH
1.0 | Paspmen 1. OcHOBHbIE 32AKOHBI H TIOHATHS XUMHH.
11 OCHOBHBIE 3aKOHBI XUMUU 2 2 2 OIK-3.1
’ OIIK-3.2
1.2 | Iloxy4yeHune W W3yYEHUE CBOWCTB OKCHIOB, TMAPOKCHIOB H OIIK-3.1
. 2 2
comne OIIK-3.2
13 ATOMHO-MOJIEKYJISIPHOE YUEHHUE, CTPOCHUE aTOMOB 2 2 OIK-3.1
’ OIIK-3.2
1.4 | CtpoeHue BemIecTBa: CIOXXKHOCTh CTPYKTYphl —aTOMOB,
nepuoguueckuii  3akoH JI.MI. MeHgeneeBa, cBONCTBa
3JIEMEHTOB B IpYyIIax, MNOATPYIIAX, [EpUOJaX, 3HAUYCHUE 2 2 4 OIIK-3.1
MEePUOUYECKOTO 3aKOHA, OCHOBHBIC MOJIOXKEHHUSI KBAaHTOBOU OIlK-3.2
MEXaHHMKH, KBAaHTOBBIE YHCIIA, CTPOCHHE JIICKTPOHHBIX
000J109€K 1 CBOHCTBA 3IIEMEHTOB
1.5 | Xumudeckas CBsI3b, NPUYMHBI OOPa30BaHMS XHMHUYECKOH
CBSI3W, MexaHM3M oOpasoBaHus. KoBajeHTHast  CBS3b.
OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHON CBA3U. JlOHOpHO-
aKIENTOpHas CBSI3b, BOJOPOAHAS CBSI3b, METAJUINUECKAs CBA3b. 2 2 2 OIIK-3.1
MeTox BaJeHTHBIX CBS3EH, METOI MOJICKYJIIPHBIX OpOHTANICH, OIIK-3.2
30HHAsI TEOPUS — MOJIENb JJIEKTPOHHOTO CTPOEHHS TBEPIBIX
BEIIECTB, 30HHAsA CTPYKTypa METaJIOB, HOJYNPOBOAHUKOB U
H30JSITOPOB
1.6 | BajeHTHOCTh DJIEMEHTOB B KOBQJICHTHBIX COCJMHEHHSX. OIK-3.1
Iubpuamzanms  opOurtaneir. I[IpocTpaHcTBEHHOE CTpOCHHE 2 2 OHK-3.2
MOJIEKYJI
1.7 | MexmonexynspHoe B3aUMOJEICTBUE, THIIBI 2 2 OIIK-3.1
KPUCTAJUTUYECKUX PELIETOK OIIK-3.2
18 OnpefeneHne YKBUBAEHTa MArHUs 2 2 OIR-3.1
OIIK-3.2
2.0 | Pazgzen 2. OcHOBHBIe 3aKOHOMEPHOCTH TPOTEKAHUS
XHMHUY€eCKHX MPOLECCOB.
21 OIIK-3.1
TepmonuHaMuka. 2 2 2 OIK-3.2
2.2 OIIK-3.1
XuMudeckas KUHeTHKa, XUMHYecKoe U (ha3oBoe paBHOBECHE 2 2 3
OIIK-3.2
23 CKOpOCTh XUMHUYECKHX PEaKIIui 2 2 OIIK-3.1
OIIK-3.2
24 TenoBsle 3¢ QeKTH peakyii ¥ PaCTBOPEHUS 2 2 OIK-3.1
OIIK-3.2
2:5 Xummdaeckoe U (pa3oBoe paBHOBECHE 2 2 OMR-3.1
OIIK-3.2
2.6 | DHepreTuka XMMHYECKUX MPOIIECCOB, XUMHUYECKasi KUHETHKA, 2 2 OIIK-3.1
XHMHYecKoe U (a30BOe paBHOBECHE OIIK-3.2
2.7 | CKOpoCcTh XMMHYECKHX DPEaKLHH, (akTopbl, BIUSIONIME Ha 2 2 OIIK-3.1
CKOPOCTb XUMHUYECKUX PeaKLuil OIIK-3.2
2.8 OIIK-3.1
XUMHIUYECKOe PAaBHOBECHE, CIBUT XUMHUYECKOTO PABHOBECHS 2 2
OIIK-3.2
3.0 | Pazmen 3. XuMu4ecKHEe CHCTEMBI.
31 . OIIK-3.1
PactBopsl. O0mue cBoiicTBa pacTBOPOB 2 2 2 OIK-3.2
3.2 HoHHO-00MEHHEIE peaKInu 2 2 OIK-3.1
OIIK-3.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVIMHBI

Ounas ¢opma *Kon
Yacsl MHIMKATOpa
Kon HaunmeHoBaHue pa3jesioB, TeM U BHI0B padoT Cemecr OCTHIKEHHS
p HeK Hp Haﬁ CP lilOMl'leTeHl.lMM
3.3 N OIIK-3.1
I'unponus coneit 2 2 OIK-3.2
3.4 | OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC peaxiym, HOHHO- OIK-3.1
AJIEKTPOHHBIH METO/T YpaBHUBaHHS OKHCIIUTEIILHO- 2 2 2 OIK 3'2
BOCCTAHOBHTEJIEHBIX PEAKITHIA )
35 . OIIK-3.1
Mertanibl. Pusndeckrue U XUMUYCCKHE CBOMCTBA 2 2 OIK-3.2
3.6 | DHEeKTpOMHBI  MOTCHIWAN, TallbBAHUYCCKUEC  AIEMCHTHI OIK-3.1
[punamun  paboTel  TampBaHWYeckoro amementa. JJC 2 4 OHK-SI >
raJbBaHUYECKOI0 DJIEMEHTA '
3.7 N OIIK-3.1
OnexTponus conen 2 1 2 OINK-3.2
3.8 | Ipynmel  KaTHOHOB 1O  OTHOIICHWUIO K  3JIEKTPO- OIK-3.1
BOCCTaHOBJICHHIO Ha KaTOJI¢, TPYIIIbl aHUOHOB MO OTHOIICHUIO 2 2 OIK 3' 5
K 9JIEKTPOOKHUCIICHUIO HA aHOJIE '
3.9 | Koppo3uss MeTamioB W METOABI 3alllUTHl METAIOB OT 2 2 OIlIK-3.1
KOPpO3HH OIIK-3.2
3.10 | DOmekTpoxuMuUecKass KOPpO3WA. AaHOJHOE H  KaTOTHOE 2 2 OIIK-3.1
MTOKPHITHE METAJJIOB OIIK-3.2
Ny OIIK-3.1
dopma NpoMeKyTOYHO aTTeCTAllMU — K3aMeH 2 36 OINK-3.2
Hroro wacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO 17 4 |
aTTeCTalNIO)

5 ®OHJI OHEHOYHbIX CPEACTB JIsA NTIPOBEAEHUSA

ATTECTALUU OBYYAIOILIUXCHA ITO AUCIUITJIMHE

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOYHOM

@DoHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHHMS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOTHON aTTeCTallnu
TI0 ANCUHIUINHE 0(OpMIICH B BHIE NpruoxkeHust Ne 1 k pabodeit mporpaMme AUCIMIUIMHBI M pa3MEIICH B 3I€KTPOHHON
nH(popMannoHHO-00pa3oBaTeNbHOM cpenie Y HUBEpCUTETa, JOCTYIHOW 00yYaloeMycsl Yepe3 ero JMYHbIH KaOuHeT

6 YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

Komn-Bo 3Kk3.
Bubmmorpadudeckoe onucanue B Oubnmoreke/
OHJIAHH
6.11.1 I'munka, H. JI. O6mast xumus : y4ue6. mocoobue - Uzn. crep. / H. JI. Tnunka. M. : o5
B Knopyec, 2012. - 749c.
I'munka, H. JI. O6mas xumus : yue0. mocobue / H. JI. I'nmunaka ; pen.: A. U.
6.1.1.2 EpmakoB. — U3n. 30-e, ucnp. — M. : Unrerpan-Ilpecc, 2010. — 727 ¢. — Texcr : 48
HEINOCPEACTBEHHBII.
I'muuka, H. JI. O6Gmas xumus : [yued. mocobue] / H. JI. I'munka ; pen. A. 1.
6.1.1.3 EpmaxoB. — U3n. 30-e, ucnp. — M. : Unrerpan-Ilpecc, 2009. — 727 ¢. — Texcr : 31
HENoCpeICTBEHHBIN.
6.1.2 JlonoJHATEIbHAS JUTEPATYPA
Kon-Bo k3.
Bubnmuorpadudeckoe onmcanme B 6ubnmorexe/
OHJIANH
6121 Pyccackas, H. B. Xumus c0. 3amau B 2 4. : c0. 3amau B 2 4. / pen. H. B. PyccaBckas 283
T ; cocT.: I'. A. SIkumosa, C. B. Scpko. Upkyrck : UpI'VIIC, 2016. - 102c.
Pyccasckas, H. B. Xumnueckue cuctembl. OCHOBHBIE KIaCChl HEOPTaHMUECKUX
6.1.2.2 coeuHeHuH : yued. mocobue mo aucuuiuinHe "Xumus" / H. B. Pyccasckas, I, A. 386
Sxumosa ; pea. H. A. Kopuesun. Upkytck : UpI'VIIC, 2015. - 67c.
6123 Sxumosa, I'. A. Xumus : na6. npaktukym / denep. areHTCTBO XK.-11. TpaHcr., UpkyT. 275
o roc. yH-T nyTeid coobur.. Mpkyrck : UpI'VIIC, 2014. - 99c.
6.1.2.4 Slepko, C. B. Xumus ¢06. 3aga4 : ¢0. 3agau / coct.: C. B. fAceko, I'. A. Sxumosa. 274

Wpkyrcxk : UpI'VIIC, 2015. - 144c.




6.1.3 YueOHO-MeToAUYEeCKHEe Pa3padOTKH (B T. Y. IJIsl CAMOCTOSATEIbHOH paboThl 00y4aKOIIHXCS)

Kon-Bo k3.
bubnmorpaduyeckoe onucanme B OubmmoTeke/
OHJIANH

Sxumosa, I'. A. Metoauueckue yka3zaHus 1o uzydeHuro gucuumiuasl 51.0.10.
Xumus 1o HanpasieHuto moarotoku 12.03.01 [Ipubopoctpoenue mpodmis

6.1.3.1 [IpuGops! 1 METOIBI KOHTPOJIA KadecTBa U AuarHocTuku / I'. A. SJkumoBa; Omnnaitn
NpI'VIIC. — Upxkyrck : UpI'VIIC, 2024 — 13 c. - Tekct: anekrpoHHsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68858 1400 2026 1 signed.pdf
6.2 Pecypchbl nH(pOpMaIMOHHO-TEJIeKOMMYHHKAINOHHOI ceTn « UHTepHET»
6.2.1 DnekTpoHHO-O0nbIMoTEeuHas cuctema «M3narenscTBo Jlanby, https://e.lanbook.com/
6.2.2 DIeKTpOHHO-OHOIMOTEeHAs CIicTeMa «Y HUBEpCUTEeTCKas OnbnnoTeka oHmainy, https://biblioclub.ru/
6.3 IIporpamMHoe obecriedenne H HH(PpOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe mporpaMMHoe o0ecrieueHue
6.3.2 Cnenuaau3upoBaHHOE MPOTPaMMHOe odecreyeHne
6.3.2.1 \ He npenycMmotpeno
6.3.3 UndopmManuoHHbIEe CIPABOYHBIE CHCTEMBbI
6.3.3.1 | He npeaycMoTpeHsI
6.4 IIpaBoBBIe H HOPMATHBHBIE JOKYMEHTHI
6.4.1 ‘ He npenycmoTpenst

7 OIUCAHUE MATEPUAJIBHO-TEXHHYECKOM BA3BI,
HEOBXOJIMMOI JUISI OCYIECTBJEHMS YYEBHOT'O IMPOLIECCA
MO TUCHUTIIMHE

Kopnyca A, b, B, I', I, E UpI'YIIC wnaxonstcs no aapecy r. UpkyTck, yia. UepHbIeBCKOro, 1. 15;
kopnyc JI UpI' VIIC naxoautcsa — no aapecy r. UpkyTck, yia. JlepmonTosa, a.80

VYuebnast aynuropus J{-317 s npoBeneHus ISKIIMOHHBIX U MTPAKTHYECKHUX 3aHATHH, 1a00paTOPHBIX PaboT,
TPYIIOBBIX U MHIMBUYaTIbHBIX KOHCYJIbTAUN, KYpCOBOI'O MPOEKTUPOBAHUS (BBITOJIHEHHUS KyPCOBBIX
padoT), TEKYIIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHUE:
Criernanu3upoBaHHas MeOelb

Jlabopatopus I'-109 «XumMus» 151t NPOBEACHUS! JIEKIIMOHHBIX M IPAKTHYECKUX 3aHSTHI, 1aO0paTOpHBIX
paboT, TPYNIOBBIX M MHIUBUIYAILHBIX KOHCYJIBTALlM, KypCOBOTO TPOSKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX PaboT), TEKYLIETO KOHTPOJIS ¥ MPOMEXYTOUHOH arTrectanui. OCHOBHOE 000pyI0BaHHeE:
CreUaIn3upoBaHHas MeOellb 3JeKTPOoIIKad CyNIMIbHBIN; BECHI JJIEKTPOHHbIE; MUKPOCKOIT; IIEHKep;
neHtpudyra; pedhpaxromep; 6ans BosHas; MKM®; pH-meTp; akBaIuCTHILUIATOP

[MomereHus It CAMOCTOSATEIBHON pab0Thl 00YYAIOIINXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOH,
MOAKIIIOYEHHOH K MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT», 1 00ecneueHbl JOCTYIIOM B
ANIEKTPOHHYIO HH(OpMaMOHHO-00pa3oBarenbHyto cpeay Upl YIIC. [TomemeHus st caMOCTOSITENTbHOM
paboThI 00yJAIOIIUXCSI:

— YUTAJbHBIE 3aJIbI;

— y4eOHbIe 3aJTbl BRIUUCIUTENbHON Texuuku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— TIOMEIIEHUS U1 XPaHEeHUS H MPOQPIIAKTHIECKOTo 00CIyKUBaHUs yaeOHOTo 0obopynoanus — A-521

8§ METOANYECKHUE YKA3AHUA 1A OBYYAIOIIUXCA
1O OCBOEHUMIO JMCIIMITJIMHBI

Bun yue6HOM
LEeATEIILHOCTH

Opranuzanus yueOHOH NesITeIbHOCTH 00yJaromerocs

Jlex

Jlekumst (ot natmHCcKoro «lection» — 4reHHWe) — BHI ayJUTOPHBIX YYEOHBIX 3aHSATHH.
Jlexnust: 3aknanbiBaeT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMAaTU3UPOBAHHOM, MOCIENOBATENbHOMN,
0000meHHOl (opMe; pacKpbIBaeT COCTOSHHE M IEPCIEKTUBBI Pa3BUTUS COOTBETCTBYOLICH
o0nacTn HayKW W TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOydaroIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [TO3HABATEIBbHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpemsi JEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JIOJDKEH YMETh CKOHLIEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX IpoOJIeMaX WM BKIIOYMTH B pabOTy BCe BHABI MaMSTH: CIIOBECHYIO,
00pa3Hy0 ¥ MOTOPHO-ABHUTraTeNbHYI0. {11 3TOro BeCh MaTepHal, U3JaraéMblil IPEMoiaBaTeieM,
oOydJaroleMycsi HeOOXOAMMO KOHCHEKTHpOBaTh. Ha MONAX KOHCHEKTa clelyeT IOMedaTh
BOTIPOCHI, BBIJCNICHHbIE OOydYalOMWMCS IS KOHCYJIBTAllMM C IIperojaBaTesieM. BBIBOIEL,
MTOJTy9ICHHBIE B BUIE POPMYII, PEKOMEHIYEeTCS B KOHCIIEKTE MO TIePKUBATh MIIM OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCH. llOJE€3HO COCTaBUTH KpaTKUH CIPAaBOYHHUK, COJCpPIKAIIUIl
oTIpeJieTICHUs] BaXKHEHIINX MOHATHH Jiekunu. K KaXIoMy 3aHATHIO ciieayeT pa3odpars MaTtepual
npeablaymed sekuuu. M3ydas Martepuan 1o y4eOHHMKY WM KOHCIIEKTY JIEKLHMH, ciemyer
MEPEXOAUTH K CIEAYIOUIEMY BONPOCY TOJIBKO B TOM ClIydyae, KOIrjja XOpOIIO YCBOEH MPEabL Iy
BoIpoc. Psis1 BOpOCoOB TMCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe

st




3amaHue TpeOyeT ONepaTUBHOTO BHIIOTHEHUS. B KOHCTIEKTe KT HEOOXOIMMO OCTaBUTh MECTO
JUISL OCBCIICHHS YHOMSHYTBHIX BONPOCOB. OO03HAYUTE BOMPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIi
BBI3BIBAET TPYJHOCTH, IOMETHUTD U MOMBITATHCS HAUTH OTBET B peKOMEHAyeMol tuteparype. Eciu
CaMOCTOSTENILHO HE yIaeTCs pa3o0paThes B MaTepHUalie, TO HE0OX0uMO c(hOpMyITHPOBATH BOIIPOC
Y 33]aTh MPENOJIaBaTeNI0 Ha KOHCYJbTAIlMH, HA IPAKTHYECKOM 3aHSTHH

JlabopaTopuas
pabota

OCHOBHO [1eJTBI0 TA00PaTOPHBIX PadoT ABISETCS TEOPETHIECKOe 000CHOBAHNUE, HATITIIHOE
W/WIM 9KCHEPUMEHTAIBHOE TOATBEP)KICHUE W/WIIM TPOBEPKA CYIIECTBEHHBIX TEOPETHYECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEIl) aHallM3 CYLIECTBYIOIIMX METOJMK W METOMOB HX
peammzanu ¥ T.0. OHM 3aHMMAlOT NPEUMYILIECTBEHHOE MECTO TPH HW3YyYEHUH JMCLMIUINH
00s13aTeNbHON YacTh M 4acTH, popMUpYeMOil yuacTHUKaMH 00pa3oBaTelIbHbIX OTHOIEeHnH broka
1.

Ucxons u3 menn, coaepKanrneM JTabopaTOPHBIX pabOT MOTYT OBITH:

- DKCTIEPUMEHTAIIbHAS IPOBEPKa (GOPMyII, METOIMK PacyueTa;

- IPOBEICHHE HATYPHBIX H3MEPEHHI CBONCTB, pabOYIHX ITapaMeTPOB, PEXKUMOB padOTHI IIPH
TTOMOIIN JTAOOPaTOPHOTO 00OPYIOBAHUS W/MITH CTEHIOB  MAaKETOB;

- 03HAaKOMJICHHUE, aHAJIN3 M TEOPETUIECKHIE BBIKIAJKH M0 YCTPONUCTBY, NPUHIUITY JCHCTBHA
u crioco6am 00CITy)KMBaHHS aIlllapaToB, JeTaNei MallliH, MEXaHU3MOB, IIPOLIECCOB, MPOTEKAIOIINX
B HHX IPU 3TOM H T.1.;

- HarJsiaHas rpaduyeckas MHTEpIpETalns YepTexei, cxeM, 00beMHBIX HOBEPXHOCTEH U
T.A., BOCIIPOU3BOJUMBIX C IOMOLIBIO CICIIUAIIMUZUPOBAHHOI'O ITPOrpaMMHOTO O6eCHe‘-IeHI/I§I;

- MMHTAIMOHHOE MOJEJIMPOBAHUE IMPOIECCOB, NMPOTEKAIOUINX B CIOXKHBIX XUMHYECKHUX,
(bU3MYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U NIp. 00BbEKTaxX;

- HarJsigHOe TIpejcTaBlieHHe O paboTe MepcoHala KOHKPETHOW OpraHM3aliH WU
noapaszaenenus OAO «PXKI» nocpeacTBOM MOJEIMPOBAHUS IUTATHBIX M BHEIITATHBIX CUTYalUi
B BUPTYaJbHBIX ClIENNAIN3NPOBaHHEIX APM (aBTOMaTH3MPOBaHHBIX paO0YNX MECT);

- YCTaHOBJIEHHE W NOJTBEP)KACHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHMS IPOBEICHHOTO
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUYCHUH) U T.1I.;

- O3HAaKOMJIEHHE C METOJWKAMH IMPOBEICHUS HKCIIEPUMEHTOB, HAIJSAHBIM YCTPOHCTBOM
CTEHA-MaKETOB H IIp.;

- YCTAaHOBJICHUEC CBONCTB BCHICCTB, UX KAYCCTBCHHBIX U KOJIMYECTBCHHBIX XapaKTCPUCTHUK,

- dHaJIM3 Pa3JINYHBIX XapaKTEPUCTUK NPOLECCCOB, B TOM YUCJIC NIPOU3BOACTBECHHBIX U MHBIX
IIPOIIECCOB,;

- pacueT napaMe€TpoB pPa3JIMYHBIX SIBJICHUH U ImpoueccoB, CMOACINPOBATE KOTOPLIC HE
BO3MOJKHO B PEaJIbHBIX YCIOBUAX (HapUMep, Ype3BbIUaifHbIe CUTYAIUH U TIp.);

- HaOMIOJICHNE PA3BUTHS SIBIICHUH, ITPOIIECCOB H JIP.

JHomyckaeTcss HHOE coaepkaHue J1abopaToOpHBIX padoT, eciu 3TO OyAeT crnocoOCTBOBATH
peanmzanuy eel u 3a1a4 AUCIUTUIMHBL 1 GOPMUPOBAHHUIO COOTBETCTBYIOIIUX KOMIIETEHIIUH.

Mo xapakTepy BBIIOJIHIEMBIX J1a00PaTOPHBIX PAOOT BO3MOKHBI:

- O3HAaKOMHUTEJbHbIE palbOTBI, HCIONB3yeMblE [UII  3aKpeIUIeHUs  W3yYEeHHOTOo
TEOPETHYECKOTO MaTepHalIbl;

- AHAJIMTHYCCKUEC pa6OTI>I, HCIIOJIB3YEMBIC JJIA MOJTYYCHUA HOBOH I/IH(I)OpMaL[I/II/I Ha OCHOBC
(hopMaTM30BaHHBIX METO/IOB;

- TBOpUYECKHE PabOTHI, OPUEHTHPOBAHHBIE HA CAMOCTOSATENFHBIIN BEIOOP MOIX0A0B PEIICHHS
3a1au.

[Ipexae, yemM MOPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAMMO
MMOBTOPUTH TEOPETUUECKUIT MaTepuan o Teme padbotel. Kaxkaas maboparopHas pabora ocHaleHa
METOIMUECKIMH YKa3aHUSIMH, pa3paO0TaHHBIMU MPENOAaBaATESIMU, BEAYIIUMHI TUCIUILIHHY

CamocTosTeabpHas
pabora

OOyueHue 1O AUCHUILIMHE «XHMHUS» NpeIyCMaTpHBaeT aKTUBHYIO CaMOCTOSTENBHYIO
paboty obyuaromerocs. B paznene 4 pabodeli mporpammbl, KOTOpbIH HaszbiBaeTcss «CTpyKTypa u
coJlepKaHWe JMCIUILIMHB)Y, BCE Yachl CaMOCTOATENBLHOW pPabOTHI pAcIUCAHBl MO TeMaM U
BOTIpOCaM, a TaKXKe yKa3aHa HeoOxoauMas yaeOHas InTepaTypa: 00yJaroniics n3ydaer yaeOHbIi
Marepuall, pa3oupaeT MpuMepsl U pemaeT pa3HOypOBHEBbIE 337a4M B paMKaX BBIIOJIHEHHS Kak
00IIKX JOMAIIHUX 3a/laHUH, TaK ¥ WHIUBUIYIBHBIX JoMaHuX 3aaanuid (M3) u npyrux Bunos
paboT, NmpenyCMOTPEHHBIX paboyeld MporpaMMOi TUCHUILIMHBL. [IpH BBITOJHEHUH JTOMAITHUX
3aaHuil oOyuaromemycs cliexyeT oOpaTHThCS K 3ajayaM, PEIIeHHBIM Ha HpeAblIyIInX
MIPAaKTHYECKUX 3aHATUAX, PEIICHHBIM JIOMAITHUM padoTaM, a Takke K NpUMepaM, NMPHUBOJIUMBIM
nekropoM. Ecnmm sroro OyJaer HEZOCTAaTOYHO JUIS BBIIOJIHEHHMS BceH pabOTHI MOXKHO
JIOTIOJTHUTEIBHO BOCIIONIB30BATECS YUEOHBIMH TOCOOMAMH, NPWUBEACHHBIMH B pasgene 6.1
«YuebHas nureparypa». Ecnm, HecMOTps Ha W3y4eHHBIH MaTepuan, 3aJaHHe BBITIOIHHATH HE
yaaeTcs, TO B 00S3aTEIbHOM TOPSIKE HEOOXOIMMO TOCETHTh KOHCYIBTAIIMIO ITPEIOIaBaTels,
BEJYIIEro NPaKTUIECKUE 3aHITUS, H/UIH KOHCYIITAINIO JIEKTOPA.

JomamHue 3ajmaHus, WHAWBHAYyaJbHBIE JOMAIIHHE 3aJaHus W JApyrue padoTHl,
MIPEeIyCMOTPEHHBIE paboyel mporpaMMOn JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTAQHOBJICHHBIE IPEINOJABaTEIeM CPOKH B COOTBETCTBUH C TpeOOBaHMAMH K O(GOPMIICHHIO




TEKCTOBOH W TpadudecKkoi JOKyMeHTanuu, copmynupoBanHbM B [Tonmoxennn «TpeboBaHuUs K
0(pOPMIICHHIO TEKCTOBOM U rpaduueckoil qokyMeHTaun. HopMOKOHTPOIIBY

Kommnekc yueGHO-METOANYSCKUX MAaTEPUalioB [0 BCEM BHIaM y4eOHOW NesTeIbHOCTH, NPEIyCMOTPEHHBIM paboueit
MIPOTPaMMO¥ IUCIMITIMHEI (MOIYJIS), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTensHoit cpeae Upl VIIC,
JOCTYITHON 00YJaromeMycsl 9epe3 ero JINIHBINA KaOuHeT




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
chOPpMUPOBAHHOCTH  KOMIIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4H OBBIILIEHHOHN CIO0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYeT
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnnuHa « XuMus» y4acTByeT B OPMUPOBAHUN KOMIIETEHIIMIA:

OIIK-3. CnocobeH MpOBOAUTH OSKCIEPUMEHTAIBHBIE WCCICAOBAHUS W HW3MEPEHHUS,
o0OpabaTeIBaTh U MPEACTABIAThH MOJTYUYECHHbIE JaHHBIE C YYETOM clelu(UKH METOJIOB U CPEICTB
TEXHUYECKUX U3MEPEHUN B MPUOOPOCTPOCHUN
*®opmMa MpoBeieHUsT KOHTPOJIbHO-OLEHOYHOTO MEPOIPUITHS: YCTHO, MUCbMEHHO, KOMIIBIOTEPHbIE
TEXHOJIOTHH.

Onncanue nokaszareJieid 1 KpUTepUeB OLlEHUBAHUS KOMIIeTEHIIMIA.
Onucanue mKaJja OeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS JUCIUIUIMHBI BKJIIOYaeT B ce0s TEKymUHA KOHTPOIb
YCIIEBAEMOCTH U MPOMEXKYTOUHYIO aTTeCTalluio. TeKylud KOHTPOJIb YCIEBAEMOCTH U
MPOMEXKYTOUHAST aTTECTAMsI OOYYaIONIMXCS IMPOBOJATCS B IEISAX YCTAHOBICHUS COOTBETCTBHS
JOCTHKEHUI  00y4arommuxcs MO3TalmHbIM TpeOoBaHUSIM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraraM oOydeHuss U GOPMUPOBAHUS KOMITCTCHITHIA.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMAaTHYECKOM IPOBEPKU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIIMXCA. 3ajadya TEKYIIEro KOHTPOJS — ONEpPaTUBHOE U PETYJISpHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCTHIO 00YYarOINXCs HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OLleHMBAaHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKH IIPU MIPOBEAECHUH ITPOMEKYTOUYHOM
aTTeCTalluH.

J1y1st orileHuBaHMs PE3yIbTATOB 00YUYEHUS UCIIONIB3YETCS YEThIPEeX0aTbHAS IITKAJA: «OTIIMYHOY,
«XOpOILIOY», «YIOBIETBOPUTEIHHOY», «HEYTOBIECTBOPUTEIHHO» U JABYXOajUIbHAS IIKAJA: «3aUTEHOY,
«HE 32a4TCHO.

[lepedyeHb OLIEHOYHBIX CPEACTB, UCIOJIb3YEMBIX [UJISl OLICHUBAHUS KOMIIETCHIIMI, a TaKxke
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEACHBI B TAOIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIICHOYHOT'O CPE/ICTBA
cpenctea B @OC

Tunosoe 3aJaHue

C CACTBO JId IIPOBCPKH CHHI NPHMEHSITh IIOJYYCHHBIC
P P P yM P y JJIA BBIIIOJTHCHU A

3HaHUA TI0 3apaHee OHpCI[eHeHHOﬁ MCTOJAUKE I PpCHICHUA

KontponsHas pabdora o KOHTPOJBHOM
1 (KP) 3a[1a9 WK 3a/IaHUH 10 pa3/ieny AUCIUILIIHHEL. AGOTLL 1O
MoeT OBITh HCHOJB30BAHO U1 OLCHKH 3HAHWH, YMEHUH, P
paszenam/Temam
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
JMCIIATUIAHBI

OcoObl1ii BU/I TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAINTHKO-
CHHTETHYECKas INepepadoTka MH(POPMAIMK MEePBONCTOYHHKA
(ucxomHOTroO Tekcra). Llenb 3TOi nesTeNbHOCTH — BBISIBIICHHUE,
cucreMaTH3anys U 0000meHne (C BO3MOXXHOW KPUTHYECKOH
OlLICHKOI) Hauboijee UEHHOW (AT KOHCIEKTHUPYIOIIEro)
nHpOpPMAanNH.

MoskeT OBITH HCTOJB30BAHO JUISI OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH O0YJIarOIIUXCS

2 | Koncrekr TeMbI KOHCTIEKTOB

Cucrema CTaHAApTU3NPOBAHHBIX 3aI[aHPII>i, IIO3BOJIAOIIasz

TectupoBanue aBTOMAaTHU3UPOBATH TPOIIE W3MEPEHUST YPOBHS 3HAHHKN U
p N P POUEAYPY p P DoH/ TECTOBBIX
3 | (koMITBIOTEpHBIE YMEHHUH 00yJaromnerocs. sazanuii
TEXHOJIOTHH) MoskeT OBITh HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,

HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH 00YJIarOIIUXCS

OO6pa3zer 3aaHus
JUISl BBITIOJTHEHUS
nabopaTopHOU
paboThl 1
IPUMEPHBIN

CpCHCTBO, MO3BOJIAKONIEC OLICHUTL YMCHUC 06yqa10merocsl
HI/ICI)MGHHO/YCTHO usjaratb CyTb IIOCTaBJICHHOKU 3aJa4u,
CaMOCTOATEIIBHO NMPUMCHATH CTaHAAPTHBIE METO/JAbI PECHICHUA
MOCTaBJICHHOW 3aJadyd C WCIIOJb30BaHUEM HMEIOIIeHCS

4 | Jlaboparopnas pabota




nabopaTtopHoii  6a3bl,
pe3yabTara paboThL.
MoskeT OBITh UCIIOJIL30BAHO IS OLCHKH YMCHHUH, HABBIKOB U
(W) OTbITa AEATEILHOCTH 00YUYAIOIIUXCS

IIPOBOAUTE aHAJIN3 TIOJIYYECHHOI'O

nepeyueHb
BOIPOCOB IS €¢
3aIIUTHI

IIpomMexxyTouHas arrecrauus

[IpencraBnenue
HanmenoBanue
Ne Kpartkast xapakTepHuCTHKa OIIEHOYHOTO CPEICTBA OIIEHOYHOI'O
OIIGHOYHOTO CPEeICTBA
cpencrea B ®OC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHUS, YMEHHUS, HABBIKOB | BOIIPOCOB H
1 | Dxsamen 1 (WJIN) OTBITA JESTEIHHOCTH 00YYArOIMIETOCS M0 AUCIUIUTHHE. | MIPAKTHISCKUX
MokeTr OBITh HCHOJB30BAHO Ui OLCHKH 3HAHUM, yMEHHUH, | 3amaHuid (oOpaser
HABBIKOB U (MJIN) OTBITA JESTEIHPHOCTH O0YJIarOIIUXCs 9K3aMEHAIHOHHOI0
Owmrera) K
9K3aMEHY
CucteMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMICTEHIINHA (YacTH KOMIIETCHIMK) OOyJaromuMcs T
Tect — mpoMeKyToUHaS
TUCHUTUIAHE (MOIYIIO) C HCIOIh30BaHUEM WHPOPMAIUOHHO- | DOHI TECTOBBIX
2 | arrecramus B hopme

JK3aMCHa

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHM.
MoxeT ObITh HCHOJB30BAHO I OLCHKH 3HAHWH, YMCHUH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

3aJaHuN

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

Kpurepum 1 mKkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeJIeHUN NMPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

[IIxana onieHUBaHUS

Kpurepuu oneHnBanus

YpoBeHb
OCBOCHHUSA
KOMIETCHITHA

COTJIIUYHO»

OOyyvarommiicss TpPaBWIFHO OTBETWJI HAa TEOPETHYECKHE
Borpochl. [lokaszanm oTimyHBIE 3HAHUS B paMKax y4eOHOTO
Mareprana. [IpaBWIIBHO BBINOJIHWI NPAKTHYECKHE 3a/1aHMS.
IMokazan oTIMYHBIE YMEHUS W BIAJCHUS  HAaBBIKAMHU
MIPUMEHEHHST TIOJNyYEHHBIX 3HAHWUM M YMEHHWH IIpH pEIICHUH
3aja4 B pamKax y4yeOHoro wmarepuana. OTBETHS Ha Bce
JIOTIOJTHUTEJIbHBIE BOIPOCHI

Bricokmit

«XOPOLLIO»

OOyyaromumiics ¢ HEOONBIIMMU HETOYHOCTSIMH OTBETHJ Ha
TeopeTudecKkue BOonpockl. [Tokasan xopoline 3HaHUS B paMKax
yuebnoro Martepuanma. C  HEOOJBIIUMH  HETOYHOCTAMHU
BBIMOJIHUIT TIPAKTHUYECKUE 3aqaHus. [loka3an XOpoIie yMEHUs
W BIAJCHUsS HABBIKAMU MPUMEHCHHS MOJYYCHHBIX 3HAHUHA U
YMEHUH NpU pelieHUH 3a1a4 B paMKax y4eOHOro marepuana.
OtBeTri Ha GOJBIIMHCTBO JIOMOJHUTEIBLHBIX BOITPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOy4aromumiicst ¢ CyIeCTBEHHBIMA HETOYHOCTSIMHM OTBETHJI HA
TeopeTndyeckue Bompochl. [lokasan yaoBIETBOpUTENbHBIE
3HaHMs B paMKax ydeOHoro martepuana. C CylIeCTBEHHBIMHU
HETOYHOCTSMHU BBIIOJHUI MpakTHUYecKue 3ajaHusa. Ilokaszan
yIOBJIETBOPUTENbHbIE YMEHHs U  BIAJEHHs  HaBbIKAMU
NIPUMEHEHHUSI INIOJIYYEHHBIX 3HAHUH W YMEHUW IPHU PELIECHUU
3amad B pamkax ydeOHoro wmatepmana. Jlomyctun MHOTO
HETOYHOCTEH IIPU OTBETE HA JONOJIHUTENBHBIE BOIIPOCHI

MuHUMaILHBIN

«CHEYIOBJIETBOPUTEIBLHO)

OOyuarommiics IpH OTBETE HA TEOPETHIECKHUE BOMPOCH! U MPHU
BBIMIOJTHEHNH TIPAKTHYECKUX 3aJaHUHd TPOJEMOHCTPHPOBAI
HEJ0CTaTOUYHBIH YPOBEHb 3HAHUM M YMEHUH ITPYU pELICHUU 3a1a4
B paMkax ydeOHoro Marepuasa. Ilpm oTBerax Ha
JIOIIOJTHUTENBHBIE  BOIPOCHI  OBUIO JIONYIIEHO MHOXECTBO

HENPaBWIbHBIX OTBECTOB

Komnerenuus
He chopMupoBaHa

Tect — npomexxyTo4yHast arTecTalus B popMme 3K3aMeHa




Kputepuu onienuBanus [IIkana orieHMBaHUS

MPOXOKACHUUN TCCTUPOBAHUSA

OoOyuaronmiicss BepHo otBeTwi Ha 90 — 100 % TecTOBBIX 3amaHuil mpu

«OTJIUYHO»

TIPOXOXKIACHUU TECTUPOBAHU S

OoOyuaronumiicss BepHO oTBeTHs Ha 80 — 89 % TECTOBBIX 3aqaHUNl TPU

«XOpOIIIO»

TIPOXOXKIACHUU TECTUPOBAHU S

OOyygatommiicst BepHO oTBeTws1 Ha 70 — 79 % TecTOBBIX 3aJaHUil TpHU

«YHXOBJICTBOPUTEIILHO)

TIPOXOXKIACHUU TECTUPOBAHU S

OOyy9atommiicst BEpHO OTBETHI Ha 69 % M MEHee TECTOBBIX 3aJaHMi NpH

«HEYOOBJICTBOPUTECIBHOY

Kputepun u mkaJjibl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NMPOBeAeHUN
TeKYIIero KOHTPOJIsl yCIeBaeMOCTH

KonrposnbHas padora

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

COTJIIUYHO»

«XOPOIO»
«3a4TCHO»

«YZOBJIETBOPUTEIBHO»

OOy4aromuiicst TOJHOCTBI0O M MPAaBHJIBHO BBIMOJHUI  3aJaHHUE
KOHTpOJIbHOH paboThl. [Toka3an OTaMYHbIC 3HAHHUS U YMEHUS B paMKax
YCBOCHHOT0 y4eOHOro marepuana. KoHTponbHas pabota odopmieHa
AKKypaTHO M B COOTBETCTBHH C MPETbABIACMBIMH TPEOOBAHUSIMH

OOydaromuiics  BBIMOJHWI — 33JaHAE  KOHTPOJIBHOW  paboTEI ¢
HEOOJIBIIMMH HETOYHOCTSMU. [loKa3an Xopolune 3HaHUS M yMCHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcThb HenocTtaTku B
0 OpMIICHIN KOHTPOJIEHOU PabOTHI

OOy4aromuiicsi  BBIMOJMHWI — 3aJlaHie  KOHTPOJBHOW  paboThl ¢
CYIIECTBEHHBIMH HETOYHOCTSMHU. [loKa3an yJOBICTBOPHUTEILHbBIC
3HaHUS W YMCHHUS B paMKax YCBOCHHOTO YYeOHOro MaTepuaa.
KauectBo 0oopMiIcHHST KOHTPOJIBHONH PabOThI MMEET HEIOCTATOYHBII
YpPOBEHb

«HEYIOOBJICTBOPUTECIILHO» «HC 3a4YTCHO»

OOyyaronuiicss HE TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJIbHOM
paboThI, IPU ITOM MIPOSBUJI HEAOCTATOYHBIN YPOBEHb 3HAHUHN U YMEHUI

Koucnekr

IIxanb! OLIEHUBAHUS

Kpurepun onennBanms

KOTJIIUYIHO»

«XOPOIO» «3adYTCHO»

«YHAOBJICTBOPUTCIILHO»

Koncnekr 1mo TemMe BBIIOJIHEH B 0003HAYCHHBII npenoaaBaTejieM CpOK.

KoHcniekT BbIMONIHEH 00ydYaroUMcs MO 33aJaHHON TeMe B IIOJHOM
o0beMe ¢ CcOONIOJCHHEM HEOOXOIUMOH  MOCIIe0BATENLHOCTH.
Ob6yuarommiicss paboTan MOJHOCTBIO CaMOCTOSATENIFHO; PaCKPbUl TEMY
MIOJTHOCTBIO U OTBETHJI HA BCE BOIPOCHI IIPETIOIaBATEIIS IT0 KOHKPETHON
TeMe KoHcrekTa. KoHcmekT odopMieH akkypaTHO, B Hamboiee
ONITHMAJILHOM 1151 puKcanmy pe3yspTaTtos popme

Koncnekr 1mo Teme BEIIOJIHEH B 0003HAYCHHBII npenoaaBaTeyieM CpOK.

KoHcniekT BBIMONIHEH 00ydYaroUMcs IO 33aJaHHON TeMe B IIOJHOM
obbeMe ¢ coOmofeHHeM HEeoOXOIMMOHM  MOCIIe0BATEIHLHOCTH.
OOyyatomuiicst paboTall MOJHOCTHIO CAMOCTOSTEIBEHO; PACKPBUT TEMY
HE MOJHOCTBI0 U OTBETW] Ha 4YacThb BONPOCOB MpenojaBaTelnsl Mo
KOHKpPETHOH TeMe KoHcnekTa. KOHCIeKT ogopMieH akKypaTHO, C
HE3HAUUTEJIbHBIMU HCIPABICHUIMU

Koncnekr 1mo Teme BEIIOJIHEH B 0003HAYEHHBII npenoaaBaTejieM CpoOK.

KoHCIeKT BBINMOIHEH 00YYalONMIMMCs 10 3aJJaHHOW TEeME B HE ITOJIHOM
00BeMe c YaCTUYHBIM CcoOIIIOIEHHEM HEO0X0IUMOI
[OCJIEA0BATENLHOCTH. OO0yuaromuiics pabotan ITOJIHOCTBIO
CaMOCTOSTEIIFHO; PACKPBUI TEeMYy HE IMOJHOCTHIO W OTBETHJI HA YacThb
BOIIPOCOB TpernojaBaTess N0 KOHKPETHOW TeMe KoHcnekTa. KoHcnekT
0(OpMJICH HE aKKYpaTHO




«HCYOOBJICTBOPUTCIHLHO»

«HC 3a4YTCHO»

KoHcriekT 10 Teme He BBINOJHEH B 0003HAYEHHBIM MpErnojaBareiemM
CPOK.

KoHCIIEKT BBIMOJHEH 00yYaOIIMMCsI HE 0 33JaHHON TeME B HE TIOJTHOM
o0beMe 0e3 coOmromeHuss HEOOXOAMMOW IOCIIENOBATEILHOCTH.
OOyuarormuiicst paboTan HE CAMOCTOATEIBHO, HE PACKPHUI TEMY H HE
OTBETUJI HA BOMPOCHI MIPENOAABATENSI M0 KOHKPETHOM TeMe KOHCIIEKTa.
KoHcmekT o opMIleH He aKKypaTHO

TectupoBanue

IIxanbl OLleHUBAHUS

Kpurepun onieHuBanust

«OTIIHYIHO»

«XOpOIIO»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

O0yuarontuiicst BepHO oTBeTHI HA 90 — 100 % TecToBBIX 3amaHUH
IPH IPOXOXKICHUH TECTUPOBAHUS

OO6yuatomnmmiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3amaHMA
MPU TPOXOXKICHUU TECTUPOBAHUS

OO6yuatommuiicss BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3alaHMA
TIPY TPOXOKICHUU TCCTHPOBAHUS

«HCYIAOBJICTBOPUTECIILHOY

«HC 3a4YTCHO»

OOGyyatouiuiicss BepHO OTBeTHS Ha 69 % U MeHee TeCTOBBIX
33/IaHUN TIPU TPOXOXKIACHUN TECTUPOBAHUS

JlabopaTtopHnast pabota

IIxanb! OlIECHUBAHUS

Kputepuu onieHuBaHus

«OTIIUYHO»

«XOPOLLIO»

«YHOBJICTBOPUTCIILHO»

«Ba4YTCHO»

JlabopatopHasi paboTa BBINOJIHEHA B 0003HAYCHHBIN MpPEIoIaBaTeIeM
CPOK, MMCHbMEHHBIH 0T4eT Oe3 3aMeuaHui.

JlabopatopHas paboTa BBIITOTHEHA 00YUYAIOMIMMCS B ITOTHOM 00BEME C
coOMoAeHHEM HEOOXOIUMOW MochenoBaTebHOCTH. OOyJaromuics
paboTan IMOJHOCTBIO CAMOCTOSTENBHO; MOKa3al HEOOXOAWUMBIE UL
NPOBEICHUs pabOTHI TEOPETHYESCKHIE 3HAHUS, TPAKTHICCKHE YMECHUS U
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambojee
ONTHUMAIBHOM I (PHKCALUH pe3ysIbTaToB hopme

JlabopatopHast paboTa BBHIIOJTHEHA B 00O3HAYCHHBIN IPEIoIaBaTelIeM
CpOK, MMUCbMEHHBIN OTYET C He6OJ'H>IHI/IMI/I HEI04YCTaMHU.

JlabopatopHas paboTa BBITIOJIHEHA 00YYAIOIUMCS B TIOJIHOM 00bEME U
caMOCTOsITeNIbHO.  JIOMyIIeHsl  OTKJIOHEHUS OT  HEeoOXOAMMOM
IMOCJICAOBATCIBHOCTH BBITIOJIHEHUA, HE BJIMAONIUME HA IMPaBUJIbHOCTH
KOHEYHOTro pesyibraTa. Pabora mokas3piBaeT 3HaHUE OOYyYaroLIMMCS
OCHOBHOTO TCOPETHYECKOTO MaTepHaja U OBJIQJCHHUEC YMEHUSIMH,
HEOOXONUMBIMU JUII  CaMOCTOSITEIBHOTO — BBITONHEHHS  PaOOTHI.
JlomyieHbl HeTOYHOCTH W HEOPEXKHOCTh B O(OPMIICHHH PE3yIhTaTOB
paboThI (oTUeTa)

JlabopaTopHast paboTa BBIIIOJIHEHA C 3aJIePKKOH, TMCbMEHHBIN OTUYET ¢
HeJl0YEeTaMH.

JlaboparopHast paboTa BBIMONHSETCS M OGOPMIIACTCS O0YYAIOUIIMCS
IpU MOCTOPOHHEH momoiny. Ha BbinonHeHne paboThl 3aTpavynBaeTcs
MHOTO BpeMeHH. OO0ydaroniuiics MoKa3bIBaeT 3HAHUS TEOPETHYECKOTO
Marepuana, HO HCIHBITBIBAET 3aTPyIHEHHE IPH CaMOCTOSITENILHOMN
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TpUOOpamMu

«HCYAOBJIECTBOPUTCIBLHO»

«HEC 3a4YTCHO»

Jlaboparopnass paboTa He BBINOJHEHA, NHCHBMEHHBI OTYET HE
MpEe/ICTaBIICH.

PesynbraThl, MoJy4eHHbIE OOYy4YalOUIMMCS, HE MO3BOJISIIOT CHEJIaTh
MPAaBUJIBHBIX BBIBOJIOB M TOJHOCTBIO PACXOJSATCS C IOCTaBICHHOM
nenbto. [loka3eiBaeTcs IIOXOE 3HAHHWE TEOPETHYSCKOTO MaTepuaia H
OTCYTCTBUE HEOOXOAUMBIX YMCHUH.

JlaboparopHast paboTa HE BBINOJNHEHA, y YYaIErocss OTCYTCTBYIOT
HEOOXOIUMBIC IS TIPOBEJACHHS pPabOTHI TEOPETHUYCCKUE 3HAHUS,
MIPAKTUICCKHE YMEHUS U HABBIKU

3. TunoBble KOHTPOJILHBbIE 3a]aHUs UJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJISl OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 3aaHUsI IJIl BLINOJHEHUS KOHTPOJbHBIX padoT




KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4epe3 ero JTUYHbII KaOUHET.

Huxe npuBenen oOpa3zell TUITOBBIX BAPUAHTOB 3aJaHUM /17151 BHITOJTHEHHS KOHTPOJIBHBIX padoT.

1. Kakyro Maccy MHKa pacTBOPHIIM B KUCIIOTE, €clii 00beM BBIIEIUBIIETOCS BOJOPOA MIPU

T'=291 K n napuuanbHoM gasieHuu Bogopoaa 97,83 klla pasen 113 mu. Otser: 0,3 r nuHKa.

2. Ha neiitpanuzamuio 1,96 r cepHoil KucnoTel u3pacxonoano 1,12 T rumpokcuaa Kamus.
BbraucinTe MOJIIPHYIO MacCy SKBHBajJeHTa CepHOM KUCIOThI. OTBeT: Moxs(H2S04) = 98 r/moiib.

3. YV Kakoro u3 3JEMEHTOB YETBEPTOro IMEpHOoJa — BaHAIUS WIM MbIIIbsIKa — CUJIbHEE
BEIpQXECHBl MeTaJulnueckue cBoicTBa? Kakoil w3 3THX 3JIeMEHTOB 00pasyer ra3000pa3Hoe
COeIMHEHHUE C BOAOPOIOM?

OtBet: Merannnyeckue CBOMCTBa y BaHaMs BbIPa)KEHBI CHIIbHEE, YeM Y MbIIbsika. ['a3000pazHoe
COEJIMHEHHME C BOJOPOIOM 00pa3yeT HeMeTasll MbIIIbAK (AS Hs).

4. 3anummTe SIIEKTPOHHYIO KOH(Hrypauuto atoma TutaHa. CKOJIbKO cBOOOIHBIX d-
opOuTase COAEPIKUTCS Ha TPEIBHEIIHEM YHEPreTHIeckoM yposHe Ti?

OtBet: Ha mpenBHEIIHEM SHEPreTHYSCKOM YPOBHE aTOMa THTaHA COACPIKUTCS TPH CBOOOHBIC d-
opOuTaIu.

5. BeruncnuTe MOJSIPHYIO MacCy M HAa30BUTE DJIEMEHT, BBICIINI OKCHA KOTOPOTO OTBEYAET
dopmyne D03, 0OpazyeT ¢ BOAOPOJIOM Ta3000pa3HOE COCTUHEHHE, MaccoBas JIOJII BOJIOPOJaA B
kotopoM 1,54%.

Otset: M =127,8 r/mouns (Te).

6. Mcxons u3 TEpMOXMMHUYECKIX YPaBHEHUIH

Ha(r) + Oa(r) = H2020x), AH? =187 xJlx, (1)
H,02(%) + Ha(r) = 2H0(r), AHZ = 297 xJix, )
H,0(r) = H:0(x), AH3 =44 JIx, ©)

paccunTaiTe 3HaY€HNE CTaHIapTHON SHTANIBIUM peakuuu oOpazoBanust H2O(xk).
Omser: AH? = A, H°(H,0(x)) = —286 KJ[/MOIb.

7. B KaKkyro CTOpOHY CMECTUTCS XUMHUYECKOE paBHOBecHe peakiun A + B <> D, ecnu moBbicHTh
temreparypy Ha 30 °C? TemmeparypHbie KO3)PHUIMEHTH CKOPOCTH TPSAMOW M OOpaTHOM peakiuu
COOTBETCTBEHHO PaBHbI 2 U 3.

OtBet: PaBHOBecue 3TOH peakuuu Mpy MOBIIeHUH TemmnepaTypsl Ha 30 °C cMecTHTCsSI B CTOPOHY
o0paTHO# peakiuu (BIEBO).

8. CocTaBbTe MOJIEKYJISIPHBIE W HWOHHO-MOJICKYJISIPHBIC YPaBHEHHUS PEAKIHiA, KOTOPHIE
OTHCHIBAIOTCS COKPAIICHHBIMA HOHHBIMHU YPaBHEHHSIMHU:

3Ba?* + 2P0 — Bas(POu)z;
2H* + SO3* — H,0 + SOy;
Mn2* + 20H~ — Mn(OH)s.
Ortger: 3BaCl, + 2NazPOs — Bas(POa4)2| + 6NaCl

3Ba?* + 6CI~ + 6Na* + 2P04>~ — Baz(POa4)2] + 6Na* + 6CI-
3Ba** + 2P0Os* — Bas(POu)2].
2HCI + K2S03 — H,0 + SO, + 2KCl;
2H" + 2CI" + 2K* + SO3%” — H20 + SO, + 2K* + 2CI;



2H* + SOs* — H0 + SO..
MnSQO4 + 2NaOH — Mn(OH)2 + Na;SOg;
Mn?* + SO4% + 2Na* + 20H™ — Mn(OH), + 2Na* + SO4%;
Mn?* + 20H- — Mn(OH)..

9. Kakme mporiecchl OyayT mnpoTekarth mpu cMmelneHuH pactBopoB Gax(SOs)3 u KoS?
CocraBbTe HOHHO-MOJICKYJIIPHOE M MOJICKYJIIPHOE YpaBHEHHS B3aUMHOTO THAPOJIH3a 3TUX COJICH,
€CJIH MTPOIIECC MPOTEKAET HEOOPATUMO U 10 KOHIIA.

OtBer:
2 Ga** + 3H,0 = Ga(OH)s{ + 3H*
3 S% +2H,0 = H,ST + 2QH"
2Ga3* + 35% + 6H20 + 6H20 = 2Ga(OH)3 + 3H,S + 6H* + 60H"
6H.0

2Ga®" + 352 + 6H,0 = 2Ga(OH)s + 3H2S
MonekynsapHOoe ypaBHEHUE:
Gaz(S04)s + 3K2S + 6H20 = 2Ga(OH)sd + 3H2ST+ 3K,S0..

10. Ucxons u3 crenenu okucienus azota B coeauHeHusx NHs, KNO2, KNOs, onpenenure,
KaKoe€ U3 HUX MOKET ObITh TOJbKO BOCCTAHOBUTENIEM, TOJIbKO OKHCIUTENEM, U KaKOe U3 HUX MOXKET
MPOSIBIISATH M OKHCIUTEIILHBIC, U BOCCTAHOBUTEIILHBIC CBOHCTBA?
OtBet: NH3 — Tonpko BoccranoBurenib, KNO2 — u okuciurens u BocctanoButeab, KNO3 — ToabK0
OKHUCJIUTEIIb.

11. Paccuuraiite DJIC >nementa Cd|Cd?*||Cu?*|Cu npu konueHTpamuyu nonos Cu?* u Cd?*,
paBHbIx cooTBeTcTBeHHO 0,1 11 0,01 MOB/1.
Otset : E = pcu®*lcu — gcd®tlca = 0,77 B.

12. Xpom HaxoauTCs B KOHTAKTe ¢ Meblo. Kakoit n3 MeTanioB OyeT OKHCIATHCS PH KOPPO3UH,
€clIM 3Ta mapa MeTauloB mnomaaaer B kuciayto cpeny (HC1)? IlpuBenure ypaBHEHHsS aHOIHOTO U
KaTOIHOTO TIPOIIECCOB, CXeMY OOPa3YIOIIErocs: TalbBaHMUECKOTO AJIeMeHTa. KakoB COCTaB MPOyKTOB
Koppo3uun?
Otset: Anoausrii nponecc: Cr® -3 & = Cri*,

Karoausiii nponecc: 2H* + 2 € — Ha (B kucnoii cpene).

Cxema rajgpBaHHYECKOro 3aemMenTa: (—)Cr | Crét | HCI ‘ H> ‘ Cu(+).

Hosenstomuecs uonsl Cr¥* obpasyior ¢ xmopun-anuonamu (CI- w3 HC1) pactsopumoe
coenuuenue — CrCls, Ha moBepXHOCTH Meu BbitemnsieTcs Ho.

13. CkoJIbKO BpEMEHH HYXXHO IPOITYCKATh Yepe3 PacTBOP KUCIOTHI TOK CHIoN 10 A, 9TOOBI

noJy4uTh 5,6 1 Bogopoza (mpu H. y.)? Otser: t= 1 u 20 mun 25 c.

3.2 TunoBble KOHTPOJIbHBIE 3aJaHNUS /sl HATUCAHUS KOHCIEKTa

KoHTponbHble BapuaHThl 33JaHU  BBUIOKEHBI B JJIEKTPOHHOM  MH(GOPMAIMOHHO-
obpazoBatensHoi cpeae Upl YIIC, noctynHoit o0ydaromiemMycst yuepe3 ero JUYHbINA KaOuHeT.

Huxe npuBenen oO6pasell THIIOBBIX BAPUAHTOB 3aaHUN I HAITMCAHUSI KOHCIIEKTOB.

Tema: «OCHOBHBIE 3aKOHBI XUMUM

OcCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHHS MacChl, 3aKOH MTOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLIEHMH. 3akoH ABoraapo, CIEICTBUS M3 3akoHa ABoraipo. OKBHUBAJIECHT BEIIECTBA.
OKBUBaJIEHTHas Macca. 3aKOH HKBUBAJIEHTOB. DKBHBAJIEHTHI CJIOKHBIX BEIECTB. DKBUBAJICHTHbIN
o0beM.



Tema: «ATOMHO-MOJIEKYJISIPHOE YYEHHE, CTPOCHHE aTOMOB)
CtpoeHue MHOTO3JEKTPOHHBIX aToMoB. [lpuHuun MuHuManbHOW sHepruu. [lpuHuun 3ampera
[Taynu. IlpaBuna Kneukosckoro. IIpaBunmo ['ynpa. Ilepuoanueckuil 3aKOH W MEpHOIAYECKas
cucrema. CTpyKTypa nepuoandeckoi cucreMsl. llepuoanueckue cBoiicTBa 31eMeHTOB. M3MeHeHne
aTOMHOTO pajuyca, SHepIrusi HOHU3allMHU, CPOJICTBO K DJIEKTPOHY U JIEKTPOOTPUIIATEEHOCTD.
Tema: «TepmoauHamMukar»
Tepmoaunamuka. Tepmonunamuueckas cucrema. Knmaccudukanuss TepMOAMHAMUYECKUX CHUCTEM.
BuyTtpennsas sHeprus, Temora, pabora. OmnpezneneHue, XapaKTEpUCTHKA U HMX B3aUMOCBS3b.
DHTAJIBIHS CUCTEMBI B €€ U3MEHEHHS. TeroBoi 3PeKT XuMUIECKOH peakiun. TepMOXUMUYECKHE
ypaBHeHus. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. TepMOXUMHYECKHUE pacyeThl. DJHTPOIIUS U €€
MU3MEHEHHS MPH XUMHUYECKOW peakiuu. DHeprus ' mb0ca 1 HarpaBIeHHOCTh XUMHUECKOW PEaKIIHH.
Oneprust [ m60ca 06pa3oBaHus BENIECTB, XUMUYECKO# peakiuu. M3orepma Bant-I'odda.
Tema: «PactBopsl. O01IME CBOWCTBA PACTBOPOBY»
PacTBOpBI 371€KTPOAUTOB. DIACKTPOIUTUYECKAS AUCCOLUAIINS, €€ MEXaHHU3M.
CunbHple U cnabbie 3neKTposiuThl. CTENneHb 3NEKTPOIUTHYECKON auccoruanuu. DakTopsl,
BIMSIOUIME Ha Jaucconuanuio. Jlucconuanuss OCHOBAaHMM, KHUCIIOT, cojied M aM(OTepHBIX
rupokcuioB. Juccounanus Boasl. lonHoe npou3BeneHue Boabl. Bogopoanblil noka3arens. Cpelipl
BOJIHBIX PacCTBOPOB 3JeKTPOIUTOB. MuaukaTopsl. ['uaponu3 comneil. Tumsl conel Mo Ux OTHOIICHHUIO
K ruaponusy. Ctenens ruapoiinza. akTopsl, BAUSIOLUIUME HA THIPOIIU3.
Tema: «DIAEKTPOXUMUS
Onekrpoxumus. Ilonartue o0 snexTpogHoM mnoteHuuane. DakTopbl, BIMSIONIME Ha 3HAUYECHUE
noTeHuuana snekrpoaa. CranaapTHelil 31ekTpos. CTaHIapTHBIN 3JEKTPOAHBINA MOTEHIUAL.
Psin craHmapTHBIX AJIEKTPOJHBIX MOTEHUMANIOB M CIEACTBUS M3 HEro. THIBI 3JIEKTPOJOB.
Omnpenenenne DJIC ranpbBaHMYECKOro sjeMeHTa. YpaBHeHue HepHcra. XuMuuyeckue MCTOYHUKU
toka. ["anmpBanndeckue nemMentsl (I'D danusnsa-Skoou, KoHIECHTpaoHHbIe [13).
Tema: «Koppo3us MeTamuioB U METOABI 3aLIUTHl METAJIIOB OT KOPPOZHU
8 Kopposust meramno. Knaccupukanusi KOppO3UOHHBIX pPa3pylHIeHUH. XUMHUYECKas KOPPO3HS.
DnekTpoxummuyueckast kopposus. Kopposus non aeiictBueM 01y I1al0IUX TOKOB.
@DakTophl, BIUSIOLIUE Ha IPOTEKaHNE KOPPO3UU. MeTOo/1bl 3aIlIUThI METAJUIOB OT KOPPO3HUH.

3.3 TunosBble KOHTPOJIbHBIEC 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUSA
®oHJ TECTOBBIX 3aJaHUN 10 JUCITUILINHE COJACPIKHUT TCCTOBLIC 3aJaHUsA, PACIIPEACIICHHBIC 110

pasaciaM U T€MaM, ¢ YKa3aHUEM UX KOJIUYCCTBA U THUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTIHE

KonuuectBo
Wnnukarop

JOCTHIKEHNS Tema B cootsercTBum ¢ PI1J] XapaKTepHCTHKA |  TECTOBBIX
KOMIIETEHIIUU T3 3a7aHuH,
el T3

3HaHue 3-0T3

3-3T3

OIK-3.1 OCHOBHEIE 3aKOHBI XUMUH VMeHHe 3-0T3

OITK-3.2 3373

JleiicTBHe 3-0T3

3-3T3

3HaHue 3-0T3

3-3T3

OrIK-3.1 Tlonyuenue u u3yu i i y 3-013

OIK-3.2 yd y4eHHE CBOUCTB OKCHIOB, THAPOKCHIOB U COJEN MEHUE 3-3T3

JlelictBue 3-0T3

3-3T3

3HaHue 3-0T3

3-3T3

OIIK-3.1 ATOMHO-MOJEKYISIPHOE v 3-0T13

OIK-3.2 YISPHOE YUYEHUE, CTPOCHHE aTOMOB MEHUe 3-3T3

JleiicTBue 3-0T3

3-3T3




3HaHMe g : 30.;;
OIK-3.1 X ecKa €THKa. ecKoe 1 ()a30BOe paBHOBECHUE Ywmenue 3-013
OIIK-3.2 UMHUYECKas KNHETUKA, XMMUYECKOE H BOC paBH 3-3T3
. 3-0T3
[eiictue 3-3T3
3HaHMe 2 : STTS?
OIIK-3.1 CKODOC ec eaKLIi YMmenue 3-013
OIK-3.2 KOPOCTh XUMHUYECKHUX PEAKIIHIA 3-3T3
. 3-0T3
JHeiictBue 3.3T3
3HaHHe 2 : STTS?
OIIK-3.1 Xumuueckoe u ha3oBoe paBHOBECH Ymenne 3-013
OLIK-3.2 eckoe U (pa3oBoe paBHOBECHE 3-3T3
. 3-0T3
JHeiictBue 3.3T3
3HaHue g : (3)1T;
OIK-3.1 OKHCIUTENBbHO-BOCCTAHOBHUTENILHBIE PEAKIH, HOHHO- 3-0T3
OHK-3.2 3JIEKTPOHHBIM METO/l ypaBHUBAHUS OKUCIIUTENIbHO- Ymenue 3-3T3
’ BOCCTaHOBUTEJIbHBIX peaKkuil
. 3-0T3
JHeiictBue 3.3T3
3HaHue g : %T;
OIIK-3.1 M ® K K HcTBa VYMeHue 3-013
OITIK-3.2 eTajuibl. PU3UYECKUE U XUMUUECKUE CBOMCTB 3-3T3
. 3-0T3
HetictBue 3-3T3
3HaHue g : %T;
OIK-3.1 5 " v 39018
OLIK-3.2 JIEKTPOAHBIN MOTEHNNAN, FAJIbBAHUUECKHE 2JIEMEHTBI MEHHE 3.3T3
. 3-0T3
HelicTBue 3-3T3
3HaHue g : g)%?
OIlK-3.1 35 o VMmeHue 3-013
OITK-3.2 JIEKTPOJIU3 COJIEH 3-3T3
. 3-0T3
HelicTBue 3-3T3
3HaHMe g : (3)1?33
OINK-3.1 K 3aIUTHl METAJUIOB OT KOPPO3UH Ymenne 3-013
OIK-3.2 OppO3Hs METAJJIOB U METOJBI 3a1l] PP 3-3T3
. 3-0T3
[HeiictBue 3-3T3
iroro 99- OT3
99-3T3

[Monusrit komrekT O T3 XxpaHUTCS B ANEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyuvaromuiics ©UMEET BO3MOKHOCTh O3HAKOMHUTHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM
DT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IIPOrPaMMO TUCIUIUINHEI.

O6pazel THIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOr0 paboyei mporpaMMoit
JUCLUTIIAHBI
(oGpazern ogHOTO BapuaHnTta BKitodaeT 18 BompocoB 9 — OT3 /9 —3T3)

1 CocraBieHus U ypaBHUBAHUS XMMHUECKHUX PEaKIMi OCHOBAHO Ha 3aKOHE. ..
a) ABorajipo;



0) KpaTHBIX OTHOIIICHUH;
B) COXPAHEHHUS MACChI;
T') SKBUBAJICHTOB;
1) TTOCTOSTHCTBA COCTaBa.
2 Jlns 37eKTPOHOB, Haxojsmuxcs Ha f-opOuTansax, 3HaueHHE OPOUTAIHLHOrO KBAHTOBOTO YHCIIA

paBHO . BcraBbTe udpy. (OTBer: 3)
3 OkcuamMu, KOTOPBIE MPOSBIIAIOT aM(OTEpHBIC CBOMCTBA, SIBISFOTCS . ..
a) BeO 0) Cr203 B) CrOs r) CdO.

4 J1ns onpeneneHusl TUIIA CBSI3U MEXAY aTOMaMU MCIOJIb3YeTCs XapaKTepUCTHKA aToMa!
a) BAJICHTHOCTb;
0) CTeICHb OKHMCIICHHS,
B) pajinyc;
I') 3JIeKTPOOTPULATEIbHOCTb.
5 KoHueHTpanus, MMOKa3bIBaOMIas KOJUYECTBO MOJIEH pacTBOPEHHOro BemectBa B | Kr
pacTBOPUTEIIS HA3bIBACTCS MOJIAJILHOM. BecTaBbTe HazBanue. (OTBET: MOJISLIILHOM)
6 Ilpomecc, mpoTekaronuii ¢ U3MEHEHUEM TeMIlepaTypbl U 00beMa, Ha3bIBACTCS HM300aPHBIM .
BcraBbte ci10B0. (OTBET: H300apHBIii)
7 Kakux BTOpUYHBIX XUMUYECKIX UCTOYHUKOB TOKA HE ObIBaeT?
a) COJICBBIX;
0) KHUCJIOTHBIX;
B) HEHTPAJIBHBIX;
T') IEJIOYHBIX.
8 K HM3KOMOJIEKYJISIPHBIM BEIIECTBAM MOXHO OTHECTH:
1) ramakro3y;

2) Karnpos,;

3) Kayuyk;

4) teion.
9 IlsiMoBast 3aBeca OTHOCUTHCS K IUCIIEPCHBIM CHCTEMaM, B KOTOPBIX AUCIepcHas (a3a HaXOIUThCS
B COCTOSIHMHM, a JHCIIEPCHOHHAs cpena — B arperaTHOM COCTOSIHUU. BcTaBUTH

nponyieHHbie cioBa. (OTBET: B ra3000pa3HoM, B TBEpPAOM)
10 YcraHoBUTE COOTBETCTBUE MEXKY HAa3BaHMEM COJIM U €€ OTHOLIEHUEM K FHAPOJIN3Y: K KaXI0i
NO3UIUH, 0003HAaYeHHON OYKBOH, MOAOEpUTE COOTBETCTBYIOLIYIO IO3UIMI0, O0003HAYEHHYIO

nudpoii.
HasBanue conu OTHOIIEHUE K THAPOIHU3Y
a) TuApoKapOOHAT Kanus 1) He ruaponuzyercs
0) cynbhat aMMOHUS 2) TUIPOJU3YeTCs 110 KATHOHY
B) HUTPAT HATPHUSI 3) ruApoIN3yeTCsl 10 AHUOHY
T) aleTaT aJlOMUHUS 4) ruaposn3yeTcs Mo KaTHOHY U aHHOHY

(OrBer: 2a—-3;6-2;B—1;1-4)

11 ®opmyna BemtectBa, 0,01 M pacTBOp KOTOpPOTo XapakTepusyeTcs: HanOoapIINM 3HaueHueM pH?
a) NaHCOs 0) NaOH B) Fe(OH)2 r) NazSOg.
12 CornacHo cxeMe rambBaHHYeCKoro anemMenTa (—) Sn|Sn?||Ag*|Ag (+), ...
a) Ha KaTo/ie BbljeJsieTcs cepedpo;
0) cepeOpo OKHUCIAETCS;
B) OJIOBO BOCCTAHABJIMBAETCS;
T') Ha aHO/JIE BBIACTISIETCS OJIOBO.
13 IIpu atmochepHOil KOPPO3UH JTY)KEHOTO XKelle3a Ha KaTo/ie MpOTeKaeT Mpolecc. ..
a) Fe® — 2e = Fe?* 6) 2H20 + Oz + 4e = 40H-
B) Sn° — 2e = Sn?* r) 2H* + 2e = Ha.
14 OnHMM U3 NOPAaKTUYECKUX HAIMpPaBIEHUN SJIEKTPOJN3a SIBISETCS I[BETHAs METaulyprus,
MO3BOJISIONIAsl MOJTy4aTh METaJUIbl BBICOKOH CTEMEHM YacTbl. YKaXHTE IOCIIE0BATEIbHOCTD
BBIJACIICHUA ITPUBCACHHBIX METAJIJIOB HA KAaTOJC.



a) Cu 0) Zn B) Ag r) Ni. (OtrBer: Ag, Cu, Ni, Zn)
15 CornacHo TepMOXUMHUYECKOMY YPABHEHUIO:
CH4 + 202 = CO2 + 2H20(1), AH = —145 x/Ix,

O6bem MeTaHa, HeoOxoauMbIi 11t ostydenust 15000 k/Ik TerioThl, COCTaBIAET 1. Bnumure
uudpy. (OrBer: 2317)
16 Tlpu yBenmu4eHUU MABIICHUS B PEAKIMOHHOW CMECH B 3 pa3a M OJIHOBPEMEHHOM ITOBBHIIICHUN
KOHIIEHTPAIIMH XJI0pa B 2 pa3za CKOPOCTh dsieMeHTapHOi romorennoit peakmun 2NO + Cl; = 2NOCI

pa3(a). Boumure udpy. (OrBer: 54)
17 BONBIIMHCTBO XUMHYECKHX MPOIECCOB, MPOTEKAIOMIUX B MPUPOTHBIX YCIOBUAX OTHOCITCS K
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIM, Ha IIPUMEPE CIIEAYIONIEH peaKIiu

CrClz + Brz + KOH = K,CrO4 + KBr + KCI + H20
onpeaenuTe Kod(GPUIMEHT mepea OKUCIUTEIEM U YHUCIO 3JEKTPOHOB, KOTOpoe naer 1 Moib
BOCCTAaHOBUTEJISA. YKaKUTe cooTBeTCTBYIOIHKE 1Hppel. (OTBET: 3, 3)
18 Macca Boapl, B KOTOpoi HeoOxoaumo pactBopuTh 310 r atruieHrimukonst (M = 62 r/Moib) ais
MOJTy4eHUs pacTBOpa, 3aMep3atoiiero npu remmeparype —30 °C, cocraBnsier_____r. Briummre mudpy.
(OtBet: 310)

3.4 TunoBble 3aaHUs 1)1 BHINOJHEHHS J1a00PaTOPHOii padoThl M IPUMEPHBIIi NepeYeHb
BOIIPOCOB /IS ee 3aIMUThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0y4aroniemMycs 4epe3 ero JNYHbIN KaOuHEeT.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJISl BBINOJHEHUS J1aOOPaTOPHBIX
paboT U MPUMEPHBIN epedeHb BOMPOCOB ISl UX 3aIIUTHI.
JlaboparopHas paboTa: «Koppo3usi METAIIIOB U METO/IbI 3aIIUTHI METAIIJIOB OT KOPPO3HUI

OnpiT 1 OmnpezencHre aHOAHBIX M KATOMHBIX 30H NPH KOPPO3MM  IMOJ KarlieH KUIKOCTH Ha
XKeJe3HoOM oOpa3siie.

Kenesnplii oOpasenr 3a4UCTUTh HaXJayHOW Oymaroi, MpOTEpeTb BaTKOM, CMOYEHHOM
alleTOHOM, U HAaHECTHU Ha MOBEPXHOCTh MeTasua 1-2 karutu pactBopa rekcaranodeppara (111) kamus
Ks[Fe(CN)s] (kpacHasi KpoBsiHas COJIb) M Karulro pactBopa ¢enondranenHa. Habmromaiite 3a
OKpacKOM jkene3a TOJ Kamjled Ha pa3iMyHBIX YdYacTKax. Hanummre ypaBHEHHs peaKIuid,
MPOUCXOIAIINX Ha aHOJE U KaTojie. YKa3aTh MPOAYKTh KOPPO3UH.

Ipumeuanue: eexcayuanogpeppam (111) kanua — kavecmeennwiil peaxmue na uonst snceneza (1), ¢
komopuim 0bpaszyem ocadox mypnbynesou cunu — Fes[Fe(CN)g]o.

OneiT 2 OmnpezeneHue BUAa KOPPO3UOHHOTO Pa3pyIICHHUS.

[Mosnocky ¢usTpoBaibHOM Oymaru nponurath rekcarpanodepparom (1) xamus Ka[Fe(CN)s]
(ckentast KpoBsiHas coib). PacTBopy naTh cTedb M BI@XHYIO OyMmary HOpPHUIIOXKHTb K YHUCTOM
MOBEPXHOCTU CTAJIbHOW IUIacTUHKU. CBEpXy MOJIOKUTH 2 — 3 JIMcTa YUCTOM OymMaru U HeOOJbIION
rpy3. Uepe3 10 — 15 munyr O6ymary cHsATh. PaBHOMepHOe mocuHeHHe (HIBTPOBAIBHON Oymaru
yKa3blBa€T Ha OJHOPOTHOCTh TIOBEPXHOCTH IUIACTUHKU. ECIM TOCHMHEHHWE HOCHT TOYEUHBIN
XapakTep, TO 3TO 3HAYMT, YTO TaKasl IJIACTUHKA OyJeT KOPpOAUpOBaTh OCOOEHHO CHIIBHO B TOYKaX,
r7ie TONyYyWJIach WHTCHCHMBHEE OKpacka (TOYedyHas WM THUTTHHTOBas Kopposws). Hammmmre
yYpaBHEHHE PEAKIIHH.

Ipumeuanue: cexcayuanogpeppam (1) xanua — kauecmeennwiii peaxmus nHa uowusl dHceneza (1), ¢
KOmMopwuiM 0bpaszyem ocadok bepaunckou aasypu cuneeo yeema — Fes[Fe(CN)s]s.

OmnpiT 3 BiusiHne KOHTaKTa MKTaJIJIOB Ha KOPPO3UIO.
B 2 —e npoOupku HaIUTH NMPUMEPHO MO 5 MIJI BOJBI, NpUOaBUTh 2-3 KAk pacTBOpa CEpPHOM

KHUCIIOTHI U pacTBopa rekcaunanodepparta (l11) xkanusa. B onHy npoOupky omycTHUTe OLIMHKOBaHHOE
xKene3o (KaHLEISAPCKYI0 CKPENKy CO BCTAaBJICHHBIM B HEE€ KYCOYKOM ILIMHKA),B JPYT'YIO — JIY>)KEHOE



XKeJe30(CKPenKy ¢ KyCoukoM oJioBa). Uto Habmomaercs? B kakoi mpoOupKe pacTBOP OKpaITUBACTCS
B cuHui 1Bet? Hanumure ypaBHeHue peakiuu. Kakue nporeccsl poucxoasiT B Kaxa0i mpodupke?
CocTaBbTe CXeMBbI raJIbBAHUYECKUX 3JIeMeHTOB. HanuiuTte ypaBHeHHs peakliuid, MPOUCXOAAIIUX Ha
aHoJie M KaToJie. B kakoM cilydae 3amiuTa enes3a KaToJHasi, a B KAKOM — aHOJHas?

OmnbiT 4 BrausgHue XJIOp-MOHOB Ha KOPPO3UIO aTFOMUHUS.

B 2-e mpoOupku omycTuTe MO OAHOW TpaHyje AIIOMUHUS, HPEABAPUTEIHHO 3aYUILCHHBIC
Haxaa4Hou Oymaroil. B omHy m3 mpoOupok mo6aBbTe pactBop cynbdara meau (Il), B mpyryro —
xynopuna meau (I1). B kakoli M3 mpoOMpPOK MPOUCXOAWUT peakiys BBITECHEHHS Meau Oosee
uHTteHcuBHo? OOBscHUTE HaOmogacMoe sBieHue. J[o6aBpTe B mpoOHUpKy ¢ cyiabdarom Mmemu
HEMHOT0 KPHUCTAJUIMYECKOro xjopuaa Hatpus. Yto mpoucxomut? Kak BiHsSeT XJIOpUI-MOH Ha
Koppo3uto amtoMuHus? Hamucats ypaBHEHUs peakuuil. YKa3zaThb MpOILECCHl, MPOUCXOMSIINE Ha
KaTo/ie U aHo/I€.

OmbiT 5 Koppo3sus kene3a B pacTBOpPax 3JIEKTPOJIUTOB.

B 3-u npoOupku HATUTH B IEPBYIO 2-3 MJI pacTBOPA XJIOPUAA HATPHs, BO BTOPYIO — 2-3 MJI pacTBOpa
CepHOM KHCIIOTHI, a B TPETHIO — 2-3 MJI pacTBOpa LIEJIOYH. 3aTeM B KaXKIYI0 IPOOUPKY MPHIUTH 110
2-3 kamu rekcanuanodeppara (l11) kamus. Cogep:xumoe mpoOUPOK B30ONTANTE U B KAXKIIYIO U3 HUX
OIYCTUTE IO JKEJIE3HOMY TIBO3M0. UTO MPOHMCXOMUT B Kaxaod mpoOupke? OOBSICHHUTE OIIBIT.
Hanummure ypaBHeHHs peakiui.

Bomnpocs! 11 3amutel 1a00paTOpHOI paboThI:
Koppo3sus meramios.

Knaccugukaius KOppo3MOHHBIX pa3pylIeHHH.
XuMuyeckasi Koppo3usl.

DNEKTPOXUMHUYECKAs] KOPPO3HSL.

JlaGopaTtopHast pabota: «OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

Hpoz[enan, OIIBIThI, YPaBHATH BCC OKHCIWUTCIbHO-BOCCTAHOBUTCIIBHBIC pPCaKOWM, HWOHHO-
QJICKTPOHHBIM METOJOM. Yka3zaTb OKMCIUTEIN U BOCCTAHOBUTCIIN, UYTO Ha6J'IIOI[aeTC${?

OneiT 1. K2-3M51 pacTBOpa coyiv TPEXBAJIGHTHOTO XpoMa rpubasisieM (4-6 Karesb) pacTBOP HIEI0YH
JI0 paCTBOPEHUS OCaJKa, €ClIi OH 00pasyeTcs, U J0OaBUTh PACTBOP MepeKucu Boaopoaa. Habmonaem
M3MEHEHUE I[BETa U3 3EJICHOTO B JKEITHIN I[BET.

CrCl3 + NaOH + H202 — NaxCrO4 + H20 + NaCl.

OmnbiT 2. K 2-3 M pacTBOpa noauaa kaiaust npubaButh (3-4 Kamenb) pacTBOpa COJSTHON KUCIIOTHI U
pacTBop nepekucu Bogopoaa. Habmrogaem Beiienenus oza.
Kl + HCI + H.02 — |2 + KCI +H20

Omeir 3. K 2-3M1 pacTBOpa IepMaHTaHaTa Kadsg NPHOABUTh PACTBOP TEPEKHCH BOJIOPOJA.
HabmronaeM BbIieNIeHE KUCIOPOAA U ABYOKHUCH MapraHIia.
KMnOQO4 + H202 - MnO2 + KOH + H20 +0O3.

Omngit 4. K 2-3 M1 pacTBOpa nepmMaHranara kanusi 1o00aButh (3-4 karmesns) pacTBopa CEpHON KUCIIOTHI,
a 3ateM cynb(uT HaTpus. Habmogaem obGecliBeurBaHuEe pacTBOpa.
KMnO4+ H2S04 +Na2SO3 — MnSO4 + K2SO4 +NaSO4 + H20.

OnwiT 5. K 2-3 M pacTBOpa mepMaHraHaTa Kaiusi J100aBHTh PaBHBIM OObEM IIENOYH U PACTBOP
cynbduta HaTpusi. Habmronaem n3menenune 1sera u3 GuoieTOBOTO B 3€JICHBIN.
KMnO4 + KOH + Na;S0O3 — KaMnO4 + NaxSO4 + H20



OmnbiT 6. K 2-3 M1 pacTBOpa nepMaHraHaTa Kajiusi IpUIHTh CylIb(QUT HATPHsL, BOJA, HEOOXOqUMast st
pEaKLMU, UIMEETCs B pacTBOpE.
KMnO4 + H20 + Na;SO3 — MnO; + NaxSO4 + KOH.

OmnwiT 7. B npobupky momectuts (okoisio 1/8 wactu ee) mopomiok 6mxpomara ammonus. [Ipodupky
BEePTHKAIBHO HATPETh Ha CIUPTOBKE (0UeHB akKypaTHO). HabromaeM n3MeHEHHUE [IBETa OPAHIKEBOTO
B 3€JICHBIN.

(NHa4)2Cr.07 — Cr203 + N2 + H20

OmnewiT 8. B mpobupky Haneite 1-2 M1 mepeKucu BoA0poIa, MPOOUPKY BEPTUKAIBLHO HArpeTh (OYCHb
akkypartHo). HaOmonaeM BeieneHus KUciopoaa. i ero mpoBepKu OepeM TyduHKY, MOKUTaeM U
BHOCHM B MPOOUPKY (0OUYE€HH aKKYPaTHO).

H202 — H20 +02
Bomnpocs! 1u1st 3anuThl 1a60paTOpHO pabOTHI:
OkuCIHTENbHO-BOCCTaHOBUTENbHBIC peakiuu (OBP).
OKHCIUTENIh U BOCCTAHOBUTEIIb.
[Iponecchl OKUCIIEHUSI U BOCCTAaHOBJICHUS.
OcuoBHbI¢c TOHATUS. CTEIICHh OKMCIICHHS U BaJICHTHOCTb.
[IpaBuna onpeneneHus CTENEHN OKUCIEHUS 3JIEMEHTa B MOJIEKYJIE, B YACTHIIE.
TuIbl OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAM.
Baxneiie okuciauTenu U BocctaHoBUuTeNd. Metoibl coctaBienus OBP. @akTopsl, Baustonne Ha
nporekanue OBP

3.5 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY
(71 OTICHKY 3HAHMIA)

1.1 OcHoBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHMsI MACChl, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOLIEHUH. 3aKOH ABOrajapo, CIEJICTBHS M3 3aKOHa ABOrajpo. DKBHUBAJICHT BEIIECTBA.
DKBHUBAJICHTHAs] Macca. 3aKOH DKBHBAJICHTOB. JKBUBAJICHTHI CIOKHBIX BEIIECTB. DKBUBAJICHTHBIN
00BEM.
1.2 CnoxHocTh cTpoeHHs artomMa. Moxenn artoma 1o Pesepdopny, bopy, coBpeMeHHBIC
npeAcTaBieHus. JJOCTOMHCTBA U HEAOCTATKH 3TUX Mojesiel. KBaHTOBBIE uncia: Tl1aBHOE KBAHTOBOE
YHUCJI0, OpOUTATFHOE KBAHTOBOE YK CIIO, MATHUTHOE KBAHTOBOE YMCJIO, CIIMHOBOE.
CtpoeHue MHOTO3EKTPOHHBIX aTOMOB. [IpmHumn muHMManbHOW sHepruu. [lpuHuun 3ampera
[Taymu. IIpaBuna Kneuxosckoro. IIpaBwio I'ynpa. Ilepmoanueckuil 3aKOH M IEPUOANYECKAS
cucreMa. CTpyKTypa nepuoandeckoit cuctemsl. [lepuonnueckre cBoicTBa 31eMEeHTOB. I3MeHeHne
aTOMHOIO PaJINyCa, SHEPTUs HOHU3ALMH, CPOJICTBO K AJIEKTPOHY U JIEKTPOOTPUIIATETLHOCTb.
1.3 PacTBOpBI 2NEKTPOTUTOB. DIEKTPOIUTHUECKAS UCCOIIUAIS, €€ MEXaHHU3M.
CwibHble W ciabble AMEeKTPOAUTHL. CTENeHb AJIEKTPOIUTHYECKON aucconuanuu. DakTopsl,
BIUSIONINE Ha Jaucconuanuio. Jlucconumamnuss OCHOBAaHMI, KHCIOT, coilied u  aM(OTepHBIX
ruapokcuaoB. Jucconuanus Boasl. MoHHOE mpou3Benenne BoAbl. Bogopoansiii mokazarens. Cpebl
BOJHBIX PAaCTBOPOB AMEKTPoaUTOB. MHaukaropsl. ['uaponus conet. Tumnsl coneil Mo UX OTHOLLIEHUIO
K rugponusy. CreneHnb rufponansa. @akTopsl, BIUAIOMINE HA TUAPOIIU3.
1.4 OxucnurenbHO-BOccTaHOBUTENbHBIE peakimu (OBP). Okwucnutens W BOCCTAaHOBHUTETb.
ITpouecchl okuciaeHus u BocctaHOBIIeHHSI. OCHOBHbBIEC MOHATHSA. CTENEHb OKUCIEHUS U BaJIEHTHOCTb.
[IpaBuna onpeneneHus CTENEHN OKUCIICHHS 3JIEMEHTA B MOJIEKYJIe, B YaCcTULe. THUIbl OKUCIUTENBHO-
BOCCTAHOBHUTEIbHBIX peaKIUii. BakHeHIIMe OKUCIUTENN U BOCCTAHOBUTEIU. METOIbl COCTABJICHUS
OBP. ®axropsl, Baustomue Ha nporekanue OBP.
1.5 Onexrpoxumus. [lonarue 06 snekTpogHOM TOTeHIMANE. DaKTOPHI, BIUSIONIME HA 3HAYCHUE
noTeHmana snekrpoaa. CtanaapTHbIN 351eKTpoJ. CTaHIAPTHBINA AIEKTPOIHBIN NOTEHIIUAIL.
Psang craHmapTHBIX SJIEKTPOJHBIX IMOTEHIMAJIOB M CIEACTBHS W3 HEro. THIBI 3JIEKTPOJIOB.
Onpenenenne DJIC ranbBaHUUYECKOro 3jieMeHTa. YpaBHeHue HepHcra. XumMuyeckue MUCTOUYHUKU
toka. ['anpBannueckue meMeHTsl (I'D lanmans-SIko0u, KoHIeHTpanonHsie ['D).



1.6 Merayuiel. OOmIre cBOWCTBA METAUIOB. P aKTHBHOCTH METAJUIOB M CJIEACTBUS W3 HETO.
Mertamisl B NpUpoAe U OOIIME METOAbl UX TONy4eHHUs. XUMHYECKHE CBOMCTBA METAaJUIOB:
B3aMOJCHCTBHE METAJIJIOB C KUCJIOTAMU, IIEJI0YaMH, BOJOM.

1.7 DnexTponus. DAEKTPOIN3 PacIyIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. AHOAHBIE U KATOAHbIE
IIPOLIECCHl IIPU 3JIEKTPOJIN3E BOAHBIX pacTBOPOB. 3akoHbl Papazes. Beixoa no Toky. IIpumenenue
AIIEKTPOJIN3A.

1.8 Koppozust meramnoB. Knaccuduxaiuss KOppo3HOHHBIX pa3pylIeHUNd. XuMUdeckas KOppo3usl.
DnexTpoxumMHuueckas koppos3usi. Kopposus nmox aelicTBrueM OJ1y>KIaroIuX TOKOB.

@DakTOpHI, BIUAIOIINE HA IPOTEKAHUE KOPPO3UU. METOIbI 3alIUThl METAJUIOB OT KOPPO3HH.

1.9 Tepmonunamuka. Tepmonunamuyeckass cucrema. Kiaccupukanus TepMOIMHAMHYECKUX
cucrteM. BHyTpeHHsis sHEprus, Teminora, padora. OnpeneneHune, XapakTepUCTUKA U UX B3aHMOCBS3b.
DHTAJIBIIHS CUCTEMBI B €€ U3MEHEHHS. TeroBoi 3 PeKT XuMHUIECKON peakiuu. TepMOXUMHUUYECKHE
ypaBHeHus. 3akoH ['ecca. Cnencrus u3 3akoHa ['ecca. TepmoxuMmuyeckue pacuerbl. DHTPOIHUS U €€
M3MEHEHHUS MPU XUMUYECKOH peakuuu. DHeprus ' m6bca u HarpaBIeHHOCTh XUMUYECKOM peaKInu.
Ouneprus ['m60ca oOpa3oBaHus BelecTB, XUMUIeckoi peakmnun. Mzorepma Bant-I'odda.

1.10 Xumuueckas kuHetuka. CKOpOCTh XMMHUUECKON peakiiu: onpeneiaeHue, (pakTopsl, BIUSIOLIIE
Ha CKOpOCTb peaklMH. BiusHue Temmeparypbl Ha CKOPOCTb XMMHYECKOM peakuuu. DHEprus
aktuBauuu. Kartanmu3. OcHOBHblE NOHATHSA. BiusHue Kataiu3aTOpoB Ha CKOPOCTh IMPOTEKAHUS
peakuuu. Tumnsl kaTanuzaropoB. Katanurtuueckue siipl.

1.11 Xwumwuueckoe paBHOBecHEe. YCJIOBHE XMMHYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO
paBHOBecHs. BinsHue TemnepaTypbl Ha KOHCTAHTY XUMUYECKOTO PaBHOBECHS.

@DakTOophl, BAUAIOIINE HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunmun Jle Illarense.

1.12 Omnpenenenue KOUTOUTHBIX PACTBOPOB. YeM OHU OTIIMYAIOTCSA OT UCTUHHBIX PACTBOPOB U
B3Becei? CTpoeHune KoutonHbIX yactul, J9C. MeToabl mory4eHus: KOJUIOUHBIX CUCTEM.
@DakTOpBl YCTOMYNBOCTU KOJUIOUIHBIX cucTeM. HapylieHne ycToM4MBOCTH KOJIJIOUMIHBIX CUCTEM.
CenumenTanus, koaryisus. [leiicTBus koarynupyommx GpakTopos

3.6 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTHYECKUX 3aJaHUI K IK3aMeHY
(ISt OLIEHKH YMEHMI)
. Yxaxure HopmMyJbl OKCUAOB, MPOSBISIOMIUX KUCIOTHBIE CBONCTBA:
a) Na2O; 06) Cr.03; B) CO2; 1) CuO

[EEN

2. C xakuMH BelecTBaMu pearupyet okcun ¢pochopa(V)?
a) XJIOpUJ KaJublusl; 0) OKCHUJ KPEMHUS,
B) OKCUJ KaJbIHsl;  T) TUAPOKCH]] KA.

w

VYkaxute GopMynbl OCHOBAHUI, KOTOPBIE MOKHO MOTYYUTh HEMTOCPEACTBEHHBIM
pacTBOPEHUEM COOTBETCTBYIOIINX OKCHJIOB B BOJIE:

a)Cu(OH)z; 6) LiOH; B) Ca(OH)z; r) Al(OH)s3

4. C KakuMHM COJISIMH pearupyer CojsiHas KucioTa?
a) HUTpAT cepebpa; 0) CHIIMKAT KaJns,
B) KapOoHat HaTpusi; T) cynbdart menu(Il)

o1

. JIByXOCHOBHBIMU KHUCJIOTaMH SIBJISIFOTCS:
a) coJisiHast; 0) yrojbHasi; B) a30THas; I') CepHas

6. Kakwne KHCIOTHI TUCCOMMUPYIOT CTYIIEHYATO?
a) cepHHCTast; 0) a30THAsS; B) XJIOpHAs; T) COJNsTHAS

7. Kaxue ocHOBaHMsI HE MOTYT 00pa30BbIBATh OCHOBHBIE COJIU:
a) TUAPOKCU HUKeNs; 0) UApOKCHA Oapus; B) TMIPOKCH]I HATPUS; I') THAPOKCH aMMOHUS

[0}

. Ykaxxute popmyny quruapooprodocdara KaabIys:



a) CaHPOg; 6) Ca3(POa)2; B) Ca(H2POs4)2; 1) CazP207

9. Beibepute Gpopmyny cynbdata rumpokcoxenesa(lll):
a) (FeEOH)2S04; 6) (Fe(OH)2)2S04; B) (FEOH)SO4; 1) Fe(HS)2

3.7 Hepeqenb THUIIOBBIX ITPAKTHYC€CKHUX 3aI[aHHﬁ K 3K3aMEHY
(I[J'ISI OLICHKHN HAaBbIKOB U (I/IJ’II/I) OIlbITa I[eﬂTeJ'H)HOCTI/I)

1. BeruucnuTe SKBUBAIICHT U SKBUBAJICHTHYIO Maccy (hochopHOI KUCTOTHI B peaKIUsIX 00pa30BaHUs:
a) ruapodocdara; 6) murunpodocdara; B) oprodocdara.

2. Onpenenure SKBUBAJICHTHBIE MacChI cephbl, (hocopa u yriaepoaa B coequneHusx: HoS, P20s, COs.
3. M30BITKOM THAPOKCHIA KaJlds MOJCWCTBOBAIIM HA PAacTBOPHI: a) mu-ruapodocdara kamus; 0)
qurupokconutpar sucMyta (III). Hanumunre ypaBHEHUS peakiuil 3THX BEIIECTB C FMAPOKCUAOM
KaJIUsl ¥ OMPENIeINTE UX SKBUBAJICHTHI U SKBUBAJICHTHBIE MACCHI.

4. Hanumwure ypaBHeHusi peakuuil ruapokcuzaa xeneza (III) ¢ xiopoBogoponHo# (CoJsiHOI)
KHUCIIOTOM, MPH KOTOPBIX 00pa3yroTcsl CIEAYIOUINE COSIMHEHHUs jKele3a: a) TUTHIPOKCOXJIOPUT

xKeesa; 0) THAPOKCOXIIOPHI XKelle3a; B) XJIOPH/I JKene3a. BeIYucInTe SKBUBAICHT U SKBUBAJICHTHYIO
Mmaccy rujpokcua xenesa (I1) B kaxxaoii U3 3Tux peaxkiui.

5. YcranoBute GpopMyIibl: a) OKCHAA BaHAAUSA, €CIIU OKCU MAaccoi 2,73 T COAEPKUT METaJlT MacCou
1,53 1; 6) oKCHIa PTYTH, €CIH MPH MOJHOM PA3JIOKEHUU €r0 MacCoi 27 T BBIICISAETCS KHCIOPO
o6bemom 1,4 v (1.y.)?

6. YcranoBute (hopMyIty BEIlIeCTBa, COCTOSIIETO U3 YIIepoa, BOJIOPOAA U KUCIOPOAa B OTHOIICHUU
Macc COOTBETCTBEHHO 6 : 1 : 8, eciiu IIIOTHOCTH MApOB €ro Mo BO3ayxXy paBHa 2,07.

7. Ompenenure GOpMyTy COSAMHEHHS, HMEIOIIEr0 COCTaB B MACCOBBIX JIOJISAX MPOIIEHTAa METajlia —
38,71; dochopa — 20,00; kucnopona — 41,29.

8. Haiinure Ghopmyny COeTUHEHUS ¢ MOJIBHOM Maccoil 63 I/MOJIb, HMEIOILIETO COCTAaB B MaCCOBBIX
JIOJISIX TpoIIeHTa: Bojopoaa — 1,59; azora — 22,21 u kuciopoxaa — 76,20.

9. Hanmmmte TEpMOXMMHUYECKOE YpaBHEHHE pEaKIH B3auMoAeucTBUS okcuaa yraepona (II) m
BOJIOPOJIa, B pe3ylbTaTe KOTOpPOH 00pa3yroTcs razoodpaszHble MeTaH W Boja. CKOJBKO TEIIOTHI
BBIIETIUTCS TIPH STOH PEAKIIH, €CITH OBIT TTONTydeH MeTaH oobeMoM 67,2 mv° (H.y.)?

10. Kpucrammmdeckuii XJI0pH aMMOHHUSI 00pa3yeTcs pH B3aNMOACHCTBIH T'a3000pa3HbIX aMMHaKa
u HCI. HanumuTe TepMOXMMHUYECKOE YpaBHEHHE 3TOM peakluy, BBIYUCIUTE €€ TEIUIOBOU 3((deKT.
CKOJIBKO TETUIOTHI BBIIETUTCS, €CITH B PEaKIIMH ObIT H3PacXo10BaH aMMuak oobsemoM 10 am® (1.y.)?
11. Ilpu cropanuu razoo0pa3Horo aMmmmuaka o0pasyrorcs napsl Bojsl 1 okcup azota (II). Ckonbko
TETIOTH BBLIETUTCS TIPH STOH peakiuy, ecnu Obl1 momyden okcu asota (II) oosemom 44,8 v

(n.y.)?
12. Peakuusi TOpeHUSI METUIIOBOTO CITUPTA BHIPAKAETCS TEPMOXHUMHUYECKIM YPAaBHEHHEM:
CH3OH (k) + 1,502 (r) = CO2 (r) + 2H20 (k).
Brruucnure TemnoBoit 3¢ heKT 3Toi peakiuu.
13. ITpu yBenuuenun temnepatypsl Ha 50 °C ckopocTh peakiiuu Bo3pocia B 1024 paza. Beruucnute

TeMIepaTypHblid KO3(QPHUIUEHT peaKinH.

14. Beruucnure, Mpu Kakoi Temriepatrype peakuus 3aKkoHuuTcs 3a 45 muH, eciu npu 293 K Ha a10
Tpebyetcs 3 u. TemnepaTypHbIil KOA(GUIMEHT CKOPOCTH peaKkIK paBeH 3,2.

15. Ha ckoJIbKO TpajlycoB HYXHO MOBBICUTH TEMIIEPATYpPY, YTOOBI CKOPOCTh peakiuu Bo3pocia B 90
pa3? TemneparypHblii KOOQPHUIHUEHT paBeH 2,7.



4. MeToan4yeckue MaTepuaJbl, onpeaessiiolie Npoueaypy oleHuBaHus

3HAHUH, YMEHHUI, HABBIKOB U (MJIH) ONBITA JAeSITeILHOCTH

B rtabmuue mpuBEOEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 0OYUYEHUS C IIOMOIBIO OLIEHOYHBIX CPE/ICTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUIIINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MIPOIETYPHI
OILICHMBAHMUS PE3YNbTAaTOB O0YUCHHUS
cpencTaa

ITpenoxaBarenp Ha YCTAaHOBOYHOM 3aHATHH JOBOAMT A0 OOYHYAIOIIUXCS: TEMBI, KOJINIECTBO
3amaHuil B KOHTPOJBHOH paborte. KoHTponpHas pabora HOWKHA OBITH BBITONHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHM C TpaBWIaMH K O(OPMIICHHIO (TEKCTOBOH H
rpadudgeckoii acteit), chopmynupoBaHabiME B [lonoxkernn «TpeboBaHus K 0(OPMIICHHIO
TEKCTOBOM M rpadudeckoil mokymeHTanmnu. HOPMOKOHTPONE» B TOCIETHEH peNaKIiy.
BeimonHeHHass KOHTpoNbHAs paboTa mepenaeTcs Uil TPOBEPKH IIPETOJABATENO B
YCTaHOBJICHHbIE CPOKH. Eciu KOHTponbHast paboTa BBINOJHEHa HE B COOTBETCTBHU C
yKa3aHUsIMU MJIM HE B TIOJTHOM 00beMe, OHA BO3BPAIIAeTCsl Ha 10pabOTKY

KontponsHas pabdora

3amuTa KOHCIIEKTOB, IPEAYCMOTPEHHBIX pabodel MporpaMMoi IUCIUIUINHBI, TIPOBOIUTCS
BO BpeMs IPaKTHUECKHX 3aHATHH. [IpemomaBaTens Ha TNPAaKTHYECKOM 3aHSATHH,

Komcnexr NpEeAHICCTBYIOMICM 3aHATHUIO HNPOBCACHHA KOHTPOJIA, AOBOAUT 10 06yqa}0mnxc;{: TeMY
KOHCIICKTOB " Tpe6OBaHI/ISI, MPEABABIIACMBIC K UX BBINIOJHCHUIO U 3alIIUTC
TeCTI/IPOBaHI/Ie MPOBOAUTCH IO pE3yJibTaTaM OCBOCHUS TEM WJIN Ppa3aCioOB JUCHUITIIIMNHBI UJIN
10 OKOHYAaHUIO €€ H3Y4YCHUA BO BPCMSA IMNPAKTHYCCKUX 3aHaTuil. Bo BpEMs MPOBCACHUA
TeCTI/IpOBaHI/Ie TECTUPOBAHHUA IIOJI30BATHCA y‘le6HI/IKaMI/I, CIIpaBOYHUKAMH, KOHCIICKTaMH J'IeKL[PIﬁ,
(KOMHLIOTCpHBIe TETpaAsIMHU A HPAKTHICCKUX 3aHATHI HE pa3peIIcHoO. Hpenoz[aBaTem, Ha MPAKTUYCCKOM
TCXHOJ’IOFI/II/I) 3aHATUH, IPCAIICCTBYIOIEM 3aHATUIO ITPOBEACHUA TCCTA, JOBOAUT 10 o6yqa10u11/1xcs{: TCMBI,

KOJIMYECTBO Sa)laHI/Iﬁ B TECTC, BPEMs BBIIIOJIHCHUA. PeSyJ’ILTaTLI TCCTUPOBAHUA BUIHBI
o0ydaronieMycs Ha KOMITBIOTEpE Cpa3y MOCIIe MIPOXOXKACHUS TeCTa

3amumTa 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMsi J1abOpaTOpHBIX 3aHsATHI. Bo Bpems
MPOBE/ICHUSI 3aIIUTHI Ta0OPATOPHOU PabOTHI MOJIB30BATHCS YUCOHUKAMU, CIIPABOYHUKAMH,
KOHCIIEKTAMH JIEKIUii, TETPAJIIMH HE Pa3peLICHO.

IMpenopaBareny Ha nabopaTropHOil paboTe, MPEALIECTBYIOIEH 3aHATHIO IPOBEICHUS
3amuUThl  Ta00paTopHOH pPabOTHI, JOBOAMT 1O OOYYAIOUIMXCSA: HOMEpP 3allUIIaeMOi
nabopaTopHOi paboThI, BpeMs Ha 3alIUTY Ja00paTOpHON paboTHI.

[MpenopaBarenpy uHPOpPMUpPYET O0Oy4aloOMIMXCA O pe3yibTaTax 3alluThl J1a00PaTOPHOH
paboThl cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOI'O MEPOIIPHSTHSI

JlaGoparopnas pabota

I[J'ISI opraHus3alii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCTallui COCTaBJIAIOTCS THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM UHBIE MaTepHualibl, HEOOXOJMMBbIE /1JIs OLIEHKH 3HAHUN, yMEHU, HABBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUH B IIpoliecce
OCBOCHMS 00pa30BaTEIBbHON MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIIPOCOB W THUIIOBBIC IMPAKTUYCCKHE 3aJlaHUS PA3HOT'O YPOBHA
CJIO)KHOCTU JJISi TPOBEJCHHsI MPOMEXYTOUHOM arTecTaluu oOydaroliuecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl' YIIC (imuunbii
KaOMHET 00yJaromerocs).

Onucanue npouenyp NpoBeeHUsi MPOMEKYTOUHOM aTTecTanuu B (popMe IK3aMeHa
U OLleHMBAaHUS Pe3yJbTATOB 00y4eHHs
[IpomerxyTounas aTTectanus B (popMe sK3aMeHa MPOBOJUTCS MyTEM YCTHOTO coOece10BaHUs
no OmseraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeseHWHM TPOMEXKYTOUHOM arrectauud B (opme cobeceqoBaHUs OUIIETHI
COCTaBJISIOTCSA TaKUM 00pa30M, YTOOBI KaXKJIbIi U3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOIIPOCHI U
IIPAKTUYECKHE 3a1aHuUs.

buner conmepxut: n1Ba TEOpPETHUYECKHUX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; /1Ba MPAKTUUECKUX 3aJJaHHs: OTHO U3 HUX
JUIsL OLIEHKH YMEHHH (BbIOMpaeTcs M3 NepeyHs TUIOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUN K



9K3aMEeHY); APYroe MPaKTHYECKOE 3aJaHHe Ul OICHKH HAaBHIKOB M (WJIM) OMBITA ACATEIBHOCTH
(BBIOMpAIOTCS U3 MEPEYHS TUIIOBBIX MPAKTUYSCKUX 3a/IaHUN K DK3aMEHY).

Pacnpenenenne TeopeTHUECKUX BOIIPOCOB M MPAKTUYCCKHUX 33JaHHI 110 SK3aMEHAIIHOHHBIM
OuyeTaM HaxOJUTCSA B 3aKPBITOM JJIsi 0Oydaronmxcs goctyne. Pa3paboranHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIHOHHO-00PAa30BaTCIbHYIO CpEIy
NpI'YIIC, a xpanutcs Ha Kadeape-pa3padoTyrke (OHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOywaromuiicsi Oepetr Ouier, uiss MOATOTOBKM OTBETa HA HK3aMEHAI[MOHHBIN
ouner oOyuarormeMycst OTBOAUTCS BpeMs B npeaenax 45 munyt. B mpouecce oTBeta oOyuaromierocs
Ha BOIIPOCHI ¥ 3aJIaHusI OMIIETa, IPEroaBaTeb MOXKET 3a/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnprii Bompoc/3amanue Owusera OIEHHBACTCS IO YeThIpeXOaIbHON CcUCTeMe, a jaiee
BBIUUCIISICTCS CpellHee apU(PMETHYECKOE OIEHOK, MOJYYEHHBIX 3a KaKIbld BOMPOC/3aJaHHE.
Cpennee apudMeTHIECKOE OIICHOK OKPYIIISIETCS JI0 LEJIOTO 110 MPaBUIaM OKPYTIICHHSI

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTandd B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHUaHT TECTOBOTO 3aJaHust PopMUpYeTCst 13 (OH/IA TECTOBBIX 3aIaHUH 110 JUCIUTUIMHE CITyJaitHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOKHBI OBITH 33IaHUSIMH OTKpBITOTO THMA 1 50 % 3amanuit
— 3aKPBITOTO THIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OuJieTa

T
T Qf_ VYTBepkaar:
}‘fﬂj_ = OK3aMeHaUHOHHBIA Omter Ne 1 P
21611’]' \ng\c_ 0 JUCHUILINHE «XHUMHUS» %?Beﬂy}omnf II:I;(?%IIPI%H

y4eOHbIN rofg
1. OcHOBHBIE XUMUYECKHE 3aKOHBI (3aKOH COXpPaHEHUs MAcCChl, 3aKOH ABOTaJipo, CIEACTBHE W3
3aKoHa ABOTajipo).
2. X¥MH4YeCKHE UCTOYHUKH ToKa. Bunbl. ¥YcrpoiicTa.
3. Ucnonp3ys METOJ MOTypeakui, ypaBHINTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO:
NaBr + MnO; + H.SO4 — MnSO4 + Na;SO4 + Br, + H,0.




