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1. IlepeyeHb NJAHMPYEMBIX pPe3yJabTATOB OOy4YeHHSl, COOTHECEHHBIX C
IUIAHUPYEMbBIMH pe3y/bTaTaMU OCBOCHHUS 00pa3oBaTebHOM nporpammsel (Lenu
OCBOEHHUSI THCIMIITTUHBI)

1.1. llenssMu OCBOECHHUS JUCHMILIUHBI « XUMUS» SBISIOTCA:

- (hopMHpOBaHNE COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33PEHNUS;
- oByaJieHuEe 0a30BbIMHM 3HAHUSAMH B OOJACTH TEOPUHM XUMHUYECKHX IPOLECCOB U
CUCTEM, a TAKXKE METOJIOB UX AHAIN3A.

3HaHHEe XHMHHM HEOOXOAuMO [UIsl CO3JaHUs HAay4yHOro (yHIaMeHTa B
MOATOTOBKE M JUJISl IUIOAOTBOPHOM MPAKTUYECKOW JESITENbHOCTH OakanaBpa B
00JJaCTH MAIIMHOCTPOEHUs. B pe3ynbrare u3ydeHUss Kypca XUMHUHU CTYAEHTHI
JOJDKHBI 00J1a/1aTh TAKOW COBOKYIHOCTBIO 3HAHUI M YMEHHI, KOTOPbIE JOCTATOYHBI
ULl WU3y4YeHUs JpYyruX OOIEHAay4HbIX, OOIIETEXHUYECKUX M  CIIEHHAIBHBIX
JTUCIUIUIMH U TATbHEUIIIEN TPAKTUYECKON NEATEIIbHOCTH.

1.2. Komnerenuuu oOydaromierocs, (GopMupyeMmble B pe3yJbTaTe OCBOCHMS
JVCLUIUIMHBI

= B pesynbTaTe n3ydeHus yueOHON TUCIUIUIMHBI 00yYarOIIHeCs JODKHBIL:
=
= E Conepxanue
Q § KOMIIETEHIIHU .
g (w1u ee yacT) HaTh YMertb Biagets
g
CITOCOOHOCTBIO OCHOBHEIC ONIpENEATh METOJaMU pacyeTa
MPOBOJIUTH ITOJIOXKCHUS XHMHUYECKHE CBOMCTBA KHHETHYSCKUX U
AKCIIEPUMEHTHI TI0 COBPEMEHHOU TEOpUU 3JIEMEHTOB M MX TEPMOIUHAMUYECKHUX
3aJJaHHBIM METOIUKAM, CTPOCHHUS aTOMa, COCIMHEHHH 110 XapaKTEPHUCTUK
00pabaThiBaTh U XHMHYECKOHU CBSI3H, rojioxenuto B I1CDO, XUMUYECKUX PEaKIil,
AHATN3HUPOBATH SHEPTeTUKH U WX BIIMSHUE Ha pacyeTa KOHIICHTpaIUi
pE3yNbTATHI, KUHETHKHU CHUCTEMY, HallpaBJICHUE pacTBOPOB U
OIINCHIBATh XUMHYECKHX XHMHYECKHUX KOJIMYESCTB
BBINOJIHEHUE HAYYHBIX peakuuii, B3aUMOJICUCTBUIA, pearupyromux u
HCCIICIOBaHUH, XUMHYECKOTO KHCJIOTHO-OCHOBHOM obpasyromuxcs
COTOBUTH JAHHBIE JJIsl | PABHOBECHS, TEOPUHU XapaKkTep Cpesbl, BEIIECTB 110
COCTABJICHHSI HAYUHBIX pacTBOpOB, BO3MOXKHEIC TTOOOYHEIE XUMUYECKOMY
0030p0OB 1 DIEKTPOXUMUH, & MIPOIIECCHI ypaBHEHHIO, pacueTa
Iy OTrKaIuit TaK)Ke OCHOBHBIC (KOppO3HOHHBIE | 1p.) TOKa3aTelrst
I1K-13 COCIMHEHMS U MIPEICKa3bIBaTh UX KHUCIIOTHOCTH CPENBI,
3JIEMEHTOB, UX BJIMSIHHE Ha pacuera OJIC u
KJIACCU(DUKAIUIO U TEXHOJIOTHYECKUM OKHUCITUTEIBHO-
XUMHUYECKHE npotiecc, BOCCTaHOBUTEIBHBIX
MpEBpallCHHUS; OKPY>KaIOIYIO Cpely U | MOTEHLIMAJIOB PEaKIUil.
npaBujia paboTHI B YeJIoBeKa, MpeyiaraTh
XUMHYECKON CITOCOOBI 3aIIMTHI OT
m1abopaTopuu U ¢ HHX, a TaKXe
HMEIOIIUMHUCS MIPUTOTABINBATH
npubopamu, mpaBuiia pacTBOPHI HY>KHOH
0 OpMIICHUS OTYETOB KOHILIEHTpaLuu 1
110 JTa0OPaTOPHBIM OTIPENIETISATE €€ IF0OBIM
pabortam. JIOCTYITHBIM METOIOM
(TuTpoBaHme, €
MOMOIILBIO ApEOMETpa U




T.1.), u3MepsaTs pH
BOJIHBIX PaCTBOPOB
ANIEKTPOJIUTOB;
MOJIb30BATHCS
OCHOBHBIMH
N3MEPUTETbHBIMU
CpeacTBaMu
XUMUYECKOTO
IKCIIEPUMEHTA,
XUMHUYECKOHN NIOCYI0M,
IUTAHUPOBATh
XUMUYECKUN
IKCIEPUMEHT,
(hopMynHupoBaTh
BBIBOZIbI HA OCHOBAaHUH
MOy YEHHBIX
pe3yIbTaToB

2. Mecto nucuuniannbl B cTpykrype OIIOII

JucnumninHa « XUMUs» peanu3yeTcs B paMkax 0a30BOM 4acTH y4eOHOro TiaHa
oOy4Jaronuxcst OYHOM U 3a04HOM opM 00yUEeHHUSI.

s MIPOXOKIECHUS TV CHUTUIAHBI HEO0OXOMMBI KOMIIETEHIINH,
chopMUpOBaHHbIC B pe3yJIbTaTe M3yUYCHUS NUCHUIUIMH «MaremaTtukay, «Duznkay
Jucuunnraa « XuMUs» SBJISETCS OCHOBOM ISl JATbHEUIIEr0 U3YUCHUS TUCIUTLINHBI
«MartepuanoBefieHue» U APYTUX AUCIUILINH TPOPUILHON HAIIPABICHHOCTH.

3. O0beM AHCHUIIIIUHBI
OOmasi TpyAOEMKOCTh MHUCIMIUIMHBI COCTABJISCT 2 3a4CTHBIX CAWHMI] -/2
4acoB, U3 HUX

Cemectp | ®opma Pacnipenenenue yacos PI'P, | ®opma
oOyuenwus | Jlekuuu | JlaGoparopusie | Ilpaktiueckue | CamocrostensHas | KP, | koHTpOms
3aHSATHUS 3aHSATHUS pabota KII1
2 OYHast 18 18 - 36 - 3ayer
1 3a04Has 4 6 - 58 - 3auer

4. Coaepxxanue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jesiam)
Ounas dhopma 00yueHuUs

Tema (pa3znen) Pacnipenenenue yacos Camocros- | dopmupyembie
Jlexuuu | JlaGoparopusie | IIpakrudeckme | TE/IbHAA EORTIEE T
3aHATHS 3aHATHS pabora (ko)
1. OcHOBHBIE TIOHATHS U 4 4 - 10 IK-13
3aKOHBbI XUMHUH.

[Tepnonnueckas cucrema J[.M.
MenpeneeBa. CTpoeHue aTroma
U CTPOEHHE  MOJIEKYl U
BELIECTBA.

2. XumMuueckas 4 4 - 8 TIK-13
TepMOAMHAMUKA. XUMHUYECKas
KHHETUKA. XHUMHUYECKOE U




($ha3oBoe paBHOBECHE.

3. OO6murue CBOIiCcTBa
pactBopoB. JlucmepcHble u
KOJIIOUTHEIE CHUCTEMBI.
PacTBOpBI HEIIEKTPOJIUTOB U
3JICKTPOJIUTOB.
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I1K-13

4.OKUCINTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIUU
u AIEKTPOXUMUYECKHE
MIPOIIECCHI.

I1K-13

Htoro

18

18

36

3auer

3aoyHas dhopma 00VUESHUS

Tema (pa3gen)

Pacnpez[eneHI/Ie 9aCoOB

Jlexmun

JlabopaTopHbIe
3aHATHS

[IpakTuueckue
3aHATHA

CamocTos-
TeabHas
pabota

dopmupyemblie
KOMIIETEHIIUU

(ko)

1. OcHOBHBIC TIOHATHI |
3aKOHBI XHAMHH.
Ilepuonnueckas cucrema J[.M.
MenneneeBa. CtpoeHue atoma
U CTPOGHHE MOJIEKYI U
BEIIECCTBA.

14

I1K-13

2. XuMHu4eckas
TePMOJIMHAMUKA., XUMHUIECKast
KHHETHKA. XUMUYECKOe 1
(ha3oBoOe paBHOBECHE.

14

IK-13

3. O6mue cBoiicTBa
pactBopoB. [lucnepcHbie 1
KOJUTOUIHBIE CHCTEMBI.
PaCTBOpBI HEDJICKTPOJIMTOB U
AIIEKTPOIIUTOB.

15

IK-13

4, OKHUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC PEAKITUN
U DIIEKTPOXUMHUUYECKHE
MTPOIIECCHI.

15

IK-13

Hroro

58

3auer

5. OoOpa3oBaTejibHbIE

AUCHUIIJINHbI

TEXHOJIO0I'uH,

NPpUMEHACMbIC

NpA OCBOEHHUH

MCTOI[I/IKH npenogaBanuad OUCHUILIMHBI M PpCaiM3alusd KOMIICTCHTHOCTHOI'O
moAxXoJa B U3JIOKCHHUU U BOCIIPHUATHUHN MATCpHaJia MPCAYyCMATPHUBACT UCITIOJIBb30BAHUC
HHINBUAYAJIBbHBIX,

cienyomux (GopM TPOBEACHHS TPYIIOBHIX,
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AYJIUTOPHBIX




3aHATAA B COYETAHUU C BHEAYAUTOPHOM paboTOM C wLenbio (GOpMHUPOBAHUS U
pa3BUTHS Npo(dheCcCUOHATBHBIX HABBIKOB 00YYaIOLIUXCS:

- JlenoBast u/unu poneas urpa ([IN).

[log nenoBod Urpoll MOHHUMAETCS COBMECTHAs JEATEIbHOCTh TPYIIIIbI
oOy4Jaronuxcsi U Mejarornyeckoro paboTHUKA TOJI YIPABICHUEM I1€1aroruyecKoro
pabOTHHKA C IIEJIbIO PEIIeHUs] YYEOHBIX U MPO(PECCHOHATBLHO - OPUEHTUPOBAHHBIX
3alay  MyTeM WIPOBOTO MOJCIHUPOBAHUSl pEaNbHOW MPOOJIEMHON CHUTYaIlHH.
[lo3BonsieT  oleHMBATH yMEHHE  AaHAJU3UPOBATh W  pelIaTh  TUIUYHBIC
podeCCHOHATTEHBIE 3aJa4H.

6. [IpakTHYecKas MOATOTOBKA

[IpakTdeckasl MOATOTOBKA PEATM3YETCs IYTEM IMPOBENCHUS MPAKTUICCKUX
3aHSATHH, TPETYCMATPUBAIOIINX y9acTHE OOYYAIOUIMXCS B BBIMOJHEHHH OTACIHHBIX
DIIEMEHTOB paboT, CBS3aHHBIX C OyAymield mnpodeccHOoHaTbHON AESITeIHHOCTBHIO.
OObem 3aHATHII B popMe MPAKTUYECKOW MOATOTOBKH COCTaBIseT 4 yac. (110 OYHOM
dbopme 00yueHus), 2 yac. (1o 3a04HoM Gpopme 00ydeHUs)

Ounas dpopma o0yueHus

Konnue Koz
dopma UHIMKATOpa
Bun 3anstus Tewma 3ansTHs CTBO .
MIPOBEACHUS JOCTIDKCHHI
pason KOMIICTCHIINH
[IpakTueckoe I'pynnosas I1K-13
3aJaHue KOMaHJIHaA
pabora c
dJIeMEHTaMU
JIEJIOBOM  WIPHIL.
Brinosinenue
. pacyeToB u
«PacTBOpBI KHCIIOT, OCHOBaHUHU,
. . MIPUTOTOBJICHUE
coJeit " ux CBOMCTBA. .
pacTBopa CepHOM
[IpuroroBnenue pacTBOpPOB
KHCJIOTBI
Kuciaory. PemeHne 3agad 1o .
2 3aIaHHOU
TemMaM  «CrocoObl  BBIpa)KEHUs
KOHIICHTpAIlUU U3
KOHIIEHTpaluu pacTBOpOB. Somce
ONEKTPOIUTHI. [lMunponus.
o KOHIIEHTPUPOBaH
Bonopoanslii mokazaresnb»
HOTO, TpOBEpKa
pe3ynbTaTa
METOA0M
apeoMeTpuH,
pabota co
CIPAaBOYHOU
JIATEPATYPOM
[IpakTuueckoe | «l"adbBaHUYECKHE SJIEMEHTEL. NunuBunyanpHas | [1K-13
3a1aHKe DIEKTPOIH3. Koppo3zus» u rpynmnoBas
(HamMcaHWe aHOIHBIX U KATOTHBIX 5 KOMaHTHas
peakuuit 3JEKTPOXUMUYECKHUX pabota c
nporeccoB, omnpeaenenue IJC AJIEMEHTaMU
rajbBaHUYECKUX AJIEMEHTOB, JIEJIOBOM  WTIPHIL.
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COCTaBJICHHE CXEMBI
TaJIbBAHUYCCKHUX U KOPPO3UOHHBIX
JJIEMEHTOB, PACYEThl 1O 3aKOHY
®dapanes)

"3
MPETIOKEHHBIX
CpelCcTB cobpaTh
paboTarommii
rajbBaHUYECKHUI
AJIEMEHT,
ONpeAeNuTh  €ro
9J1C, paccuurath
TEOPETUUECKOe
3HAYCHHE,
COCTaBUTb CXEMY
rajlbBAHUYECKOTO
aJeMeHTa, pabdoTta
CO  CIpPaBOYHOM

JIATEPATypOu
3aouHasi gpopma o0yueHust
Konuue Iio
dopma MHIMKATOpa
Bun 3aparusa Tema 3agaTus CTBO "
IIPOBEACHUS JOCTIKEHHUI
ot KOMIICTCHIIN
WuauBuayanbHas [1K-13
u rpymmoBas
KOMaHTHas
pabora c
DIIEMEHTaMHU
JIEJIOBOM  UIPHIL.
«["anpBaHMYECKHE HJIEMEHTHI. s
DIEeKTPOIH3. Koppo3zus»
NPEI0KEHHBIX
(HamucaHue aHOJHBIX U KaTOJIHBIX
. CpelCTB coOpaTh
peaximii ANEKTPOXUMUIECKUX -
[IpakTuueckoe | nmponeccos, omnpenenenne IJC paboraioii
P p ’ p 2 raJIbBaHUYECKUN
3aJjaHne ralbBaHUYECKUX DIIEMEHTOB,
3JIEMEHT,
COCTaBJICHHE CXEMBI
OTIPENIEIUTh  €To
rajlbBaHUUECKUX U KOPPO3HMOHHBIX
O/C, paccuurath
DIIEMEHTOB, PAcUeThl IO 3aKOHY
TEOPETUYECKOE
Dapagest)
3Ha4eHue,
COCTaBHUTH CXEMY
rajJbBaHMYECKOTO
aJeMeHTa, padora
CO  CIPaBOYHOU
JUTEPATYpOn
7. Y4deOHO-MeTOAHYECKOEe oO0ecredyeHHe CAMOCTOSITeIbHOIl PadoThI

CTYJIEHTOB

CamocTtosiTenpHass paboTa CTyIEHTOB MPEAYCMOTpPEHa YYeOHBIM IUTAHOM I10
TUCHIUIUIMHE B 00beMe 36 yacoB 1o o4yHoM popme oOydeHus, 58 4acoB Mo 3a04HOU




dopme oOyuenus. CamocrosiTenbHas padboTa peanusyeTcs B pamKax MIporpaMMbl
OCBOCHMSI TUCLMIUIMHBI B CIEYIONIMX GopMax:

- MpopadOTKa TEMATUKH CAMOCTOSITEIbHON PaObOTHI;

- HanMcaHue pedepara;

- BBIIIOJTHEHUE UHAUBUAYATbHBIX 3a/IaHUM;

- MOJTOTOBKA K Cllayue 3a4yeTa.

B pamkax ydeOHOTO Kypca MpeaycMaTpUBaIOTCSl BCTPEUH C MPEACTABUTEISIMU
npOUIBHBIX PEATPUATHI.

CamocTtosiTenbHass paboTa TPOBOAUTCS C LEJIbIO: CUCTEMATH3alMU U
3aKpEIJICHHUs] TOJIYYCHHBIX TEOPETHUYECKUX 3HAHUW U TMPAKTUYECKUX YMEHUU
oOydaromuxcs; yriyOJIeHusT U PpacHIMpPEHUs] TEOPETHUYECKUX 3HAHUWA CTYACHTOB;
dbopMUpOBaHHUS YMEHUH HCHOIb30BaTh HOPMATHBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTAINIO, YUYEeOHYIO U CIICMAaIbHYIO JIUTEPATYpPy; Pa3BUTHUS MTO3HABATEIHHBIX
CHOCOOHOCTEM M aKTUBHOCTM  OOy4YalolIUMXCS:  TBOPYECKOM  HMHUIUMATHUBBI,
CaMOCTOSITENIBHOCTH, ~ OTBETCTBEHHOCTH,  OPTraHMW30BaHHOCTH;  (HOPMUPOBAHME
CaMOCTOSITENIbHOCTH MBILUICHHUS, CIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpUICHCTBOBAHUIO M CaMOOpraHu3alnuu; (HOpMHUPOBAaHUS NPOPECCHOHATBHBIX
KOMIIETEHIIMI; pa3BUTHIO UCCIIEI0BATEIbCKUX YMEHUN CTYIEHTOB.

®opMbl U BUIBI CAaMOCTOSITENIBHON pabOTHI CTYJEHTOB: YT€HHWE OCHOBHOH M
JOTIOJIHUTEIBHOM  JIUTEpaTypbl — CaMOCTOSITENIbHOE U3yYE€HHE Marepuaja 1o
PEKOMEHIyEeMbIM JINTEPATYPHBIM MCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOTOM,
CaMOCTOATENbHBI MOAOOP HEOOXOAMMOW JHMTEpaTypbl; pabdoTa CcO CIOBAapeM,
CIPaBOYHHKOM;, TIOMCK HeoOxomumoil uHpopMarmuu B ceTu  HHTepHeT;
KOHCIIEKTUPOBAaHNWE HCTOYHUKOB; pedepupoBaHne HCTOYHUKOB;, COCTaBJICHHE
aHHOTAIMi K MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHHKAM; COCTABIICHUE PELEH3UN U
OT3BIBOB Ha IMPOYUTAHHBI MaTepHall; COCTaBJIEHHWE 0030pa MyOJMKALUK MO TEME;
cocTaBlieHMe U  pa3paboTKa TEPMHHOJOTHMYECKOrO  CJIOBaps; COCTaBJICHHE
XPOHOJIOTHUECKOW TaONuIbl; cocTaBieHue Oubauorpadun (Oubauorpapuveckoit
KapTOTEKH); MOATOTOBKA K PA3NIMYHBIM (QopMaM TEKylled M IpOMEKYTOUHOU
arrecrauMu (K TECTUPOBAHMIO, KOHTPOJIBHOM paboTe, 3adery); BBINOJIHEHHE
JOMAalTHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSITEIbHOE BBIMIOJHEHUE MPAKTUYECKUX
3aJJaHuil penpoOAYKTUBHOIO THUMA (OTBETHI HA BOMPOCHI, 33/1a4H, TECThI; BHIMOJIHEHHUE
TBOPYECKHUX 3a7aHUM).

TexHOJ0rus OpraHu3ali CaMOCTOSATEILHON padOThl 00YYaIOIIMXCS BKIOYAET
UCTIONIb30BaHNE WH(POPMAIMOHHBIX W  MaTePHAIBHO-TEXHUYECKHMX  PECYpPCOB
00pa30BaTENbHOTO YUPEKIEHUS: OUOIMOTEKY C YMTAIBHBIM 3aJI0M, KOMIBIOTEPHBIE
KJIaCChl C BO3MOXKHOCTBIO paboTel B MHTepHeT; aynuropuu (Kiacchl) IS
KOHCYJIbTALIMOHHOM AESITENbHOCTH.

[lepen BbIMOIHEHUEM OOYYAIONIMMUCS BHEAYJUTOPHOM CamMOCTOATEIbHOM
paboThl MpenojaBaTesib MPOBOAUT KOHCYJIBTUPOBAHHE IO BBHINOJHEHHUIO 3aJaHMUs,
KOTOpBIM BKJIIOYAeT LEeJdb 3aJaHus, €ro COACpkKaHWs, CPOKHU BBIMNOJIHEHMS,
OPUEHTHUPOBOYHBIN 00BHEM pabOTHI, OCHOBHBEIE TPEOOBaHUS K pe3yibTaTaM PabOThI,
KpUTEpUr OLEHKH. Bo Bpems BbIMONHEHUS OOYy4YaIOIUMUCS BHEAYJIUTOPHOU
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CaMOCTOSITENIbHOM pabOTHI U MPU HEOOXOJUMOCTH MPENOJaBATENIb MOXKET IPOBOAUTH
WUHAVBUYaJbHBIE U TPYIIOBbIE KOHCYJIbTAIIUH.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUAYAJIBHO WM
rpynmnaMyd oOydarluxcs B 3aBUCUMOCTU OT IIeJIM, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSTENIbHON pabOThl, YPOBHS CI0KHOCTH, YPOBHSI YMEHHUI 00yUYarOIIMUXCS.

KonTponbs  caMocTosiTenbHOM ~ pabOThl  CTYJAEHTOB  IpElyCMaTpPHUBAET:
COOTHECEHHUE COJEP>KaHUS KOHTPOJIS C UEIIMU 00ydeHUs; 00bEKTUBHOCTh KOHTPOJIS;
BAJIMHOCTb KOHTPOJS (COOTBETCTBUE NPEABSBISIEMBIX 3aJaHU TOMY, 4YTO
mpeanoyiaraeTcs NpoOBEpHUTh); AuddepeHuano KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepUAJIOB.
@opMbl  KOHTPOJISI CAMOCTOSITEIbHOM pabOTHI: MPOCMOTP U MPOBEpKa
BBIIIOJTHEHUSI ~ CaMOCTOATENIbHOM  paboThl  MIpenojaBaTeieM;  OpraHHU3alus

CaMOITPOBEPKH, B3aUMOIIPOBEPKHU BBIMIOJIHEHHOTO 3aJlaHMsl B TpyMIe; 0OCYKICHHE
PE3yIbTATOB BBHINOJIHEHHONW pabOThl HA 3aHSITHH; MPOBEJIECHUE MUCHMEHHOTO OIPOCa;
MIPOBEJICHUE YCTHOTO OMNpOCa; OpraHu3alus M NPOBEACHUE WHIUBUAYAIBHOTO
co0eceToBaHusI; OpraHu3als U npoBeieHne codbeceoBaHus ¢ TPYIIoi.

Ne

wn Bujx yue0HOo-MeTOAMYECKOT0 00ecTedeHust

1 KoHTpoJibHBIE 3a/1aHus (BApUAHTHI).

2 TecToBble 3a1aHUA.

3. Bormpocs! st caMOKOHTPOJISI 3HAHU.

4 TeMbl TOKIIanO0B.

5 3ananus A MOATOTOBKU K MMPOMEKYTOUHOM aTTeCTallly 10 AUCHIUTIINHE
' (Bompocs! k 3auery)

8. MOH] OLEHOYHBIX CPEeACTB /Jsl NPOBeJEHUS] TEKYIIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAaM OCBOCHMS TUCIHUILINHBI

8.1. lacnopT (poHA OLIEHOUYHBIX CPEJICTB

Croco0#b1 1 cpencTBa

KOMIICTCHIINH

]
Kon, = TexHomorus [ToxazaTenu JOCTHXKEHUS 3aJaHHOTO
= OIICHUBAHUS YPOBHS

HAaUMEHOBAHWE ) (hopMHUpOBaHHUS YPOBHSI OCBOEHHSI KOMIETEHITH U

5 c(hOpMUPOBAHHOCTH
KOMITETCHITHH E KOMITETCHITHH KPUTEPHUH OTICHUBAHHS

S

&~

OI.[CHI/IBaHI/Ie KOMIICTCHII U
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CITOCOOHOCTHIO
MPOBOUTH
IKCTIEPUMEHTHI
1o 3aJaHHBIM
METOMKAM,
oOpabaTbIBaTh
aHaJIM3UPOBAThH
PE3YIbTATHI,
OIKCHIBATH
BEIIOJIHEHHE
HAYYHBIX
HCCJIeOBAHMUIM,
TOTOBHTH JaHHBIC
IUIS  COCTaBIICHHS
HAYYHBIX
0030poB u
My OnuKaIuit

IToporoBslii ypoBeHb

JICKIHS,
nabopaTopHbIe
3aHATH,
CaMOCTOSATEIbHAS
pabora

3HaTb: 3HACT OCHOBHBIC IIOJIOXKCHUA

COBPEMEHHOW TEOPUH CTPOCHHUSI aToMa,

XMUMHYECKOH  CBSI3M, DHEPreTUKH U
KHHETUKHU XUMHYECKUX peaknui,
XMMHYECKOTO paBHOBECHS, TEOpHHU
pacTBOpOB, DJIEKTPOXUMMH, a TaKKe
OCHOBHBIC COEJUHEHHUS DJEMEHTOB, MX
Kiaccudukanmio u XUMHYECKHE
NpeBpallleHns;  NpaBWiaa  pabOTHl B
XUMUYECKOH naboparopun u c
UMEIOIUMECA ~ Ipubopamu,  IpaBUiIa

0oQOpMIICHHS OTYETOB IO JIAOOPATOPHBIM
paboTam, HO HE IIOHUMAET UX ITOJIHOCTHIO
U JIOITyCKAeT OIIMOKH B MX HUHTEPIPETALIHN
Y IPUMCHEHHH.

yMeThb:
OTIPEEATh
3JIEMEHTOB W HX

MNPUHIUITAAIBHO
XUMHWYCCKHUC

ymeer
CBOICTBa
COEIUHEHUN 110
nojiokennto B IICD, wx BIMAHHE Ha
HaTpaBJICHUE

CHUCTEMY, XUMHUYCCKUX

B3aUMOICHCTBUI, KHCJIOTHO-OCHOBHOM
XapakTep Cpelbl, BO3MOXKHBIC MOOOYHBIC
u 1p.) u
BIIMSTHHE Ha

TPOIIECCHI
MpeACKa3bIBaATh ux

(KOoppo3UOHHBIE

TEXHOJIOTHUECKHUIT IPOIIECC, OKPYKAOIIYIO
Cpelly ¥ 4YeloBeKa, Mpeaarath CIOCOObI
3alIUThl OT HUX, & TAK)KE MPUTOTABIUBATH

pacTBOpPbl HYXXKHOW  KOHIIGHTpauud H
ONpEeENsATh €€ JIOOBIM  JOCTYITHBIM
METOJIOM  (THTpOBaHHE, C  IIOMOILBIO

apeoMeTpa 4 T.I.), u3MepATh pH BOJHBIX
PAcTBOPOB DJIEKTPOJIMTOB; MOJIB30BATHCS
OCHOBHBIMHU N3MEPUTCIIbHBIMU
Cpe€aACTBAMH XUMHUYCCKOTO IKCIICPUMCEHTA,
XUMHUYECKON

NOCYJOH,  IJIAaHUPOBAaTh

XUMUYECKUN JKCIIEPUMEHT,
(opMynHpOBaTh BHIBOABI HAa OCHOBaHWH
MOJYYCHHBIX PE3yJbTaTOB, HO IOIYCKAET
rpyOble OIMOKH B BEIOOpE HCXOTHBIX U
CIPaBOYHBIX JAHHBIX JJISI PEIICHHS STHX

3a1ad4.

BJajeTh  HaBbBIKAMH /  ONBITOM
AeATeTbHOCTH: YaCTUYHO BIaJI€ET
o0mmmMu MEeTOJaMH pacueTa
KHHETHYECKHX W TEPMOANHAMHYECKHX
XapaKTepPUCTHK XUMHUYECKHUX  PEaKLui,
pacueTa KOHIIGHTpAaMH pacTBOPOB U
KOJIMYECTB pearupyromumx u

o6pasyronid@s BemecTs Mo XUMHIECKOMY

YpaBHEHHIO, pacuera roKazaTeJist
KHCIIOTHOCTH cpenbl, pacdeta JJC wu
OKHUCITUTEIHHO- BOCCTAHOBHTEIIbHBIX
MOTCHIMAJIOB  PEaKIWii, © JOIMyCKaeT

omuOKH B BBIOOpPE  HUCXOOHBIX U

3a4TCHO

Kelc-3a1aya,
KOHTPOJIbHAS
pabota, KpyTJbIit
cToI (AUCKyccus,
MTOJIEMHKA, AUCIYT,
nebaTsl), pabodas
TeTpaab, pedepar,
YCTHBIH OIIpOC
(cobecenoBanue),
TeCT.




[IponBUHYTHII YpOBEHD

3HaTh:  3HAaeT  JOCTaTOYHO  IIOJHO
OCHOBHBIC  IIOJIOKCHUS ~ COBPEMEHHOH
TEOPHUHM CTPOCHUS aTOMa, XUMHYECKOH
CBSI3M,  OJHEPreTUKM W KUHETHKH
XMUMHYECKHX  PEaKkuuil, XHUMHYECKOro
paBHOBeCHS, TEOpHUU PacTBOpOB,
JNIEKTPOXMMHH, a TaKKe OCHOBHBIE
COEJIMHEHUS JJIEMEHTOB, ux
Kiaccudukarmio " XUMHUYECKHE
NpeBpallleHus;  TpaBWia  pabdOTHl B
XUMHYECKOH nabopaTopun u c
UMCIOMMIUCS ~ NpHOOpaMy,  IpaBuia
oQOpMIICHHS OTYETOB IO J1aOOPaTOPHBIM
paboTaMm, HO JOITyCKAaeT HE3HAYUTENIbHBIC
ommOKA B HMX  HMHTEpIpETallMd U
MMPUMCHCHUU.

yMeTh: YyMeeT IPaBWIBHO ONPEAeIiATh
XMMHYECKHe CBOWMCTBA 3JIEMEHTOB M HX
coequHeHni 1Mo moJioxkenuio B IICO, ux
BIMSHME HAa CHUCTEMY, HAaIpaBJICHUE
XUMHYECKHX B3aMMOACHUCTBUIH, KUCIOTHO-
OCHOBHOM XapakTep Cpenabl, BO3MOKHBIE
MoOOYHBIC TpOLECCH (KOPPO3HOHHBIE H
JIp.) W TpeackasblBaTh HX BIMAHHE Ha
TEXHOJIOTUYECKUI NTPOLIECC, OKPYKAIOILYIO
Cpelly W 4YesioBeKa, Mpejajarath CHOCOObI
3aIUTHl OT HUX, a TaK)Ke NMPUTOTAaBINBAThH
pacTBOpbl HY)KHOW  KOHIEHTpPAIMH U
ONpEeENsATh €€ JIOOBIM  JOCTYITHBIM
METOJIOM  (THTpOBaHHE, C  IIOMOILBIO
apeoMeTpa  T.I.), n3MepsATh pH BOmHBIX
pPacTBOPOB AJIEKTPOJIUTOB; IOJIb30BATHCS
OCHOBHBIMHU U3MEPUTENBHBIMU
CPEICTBaMU XHMHUYECKOTO IKCIEPUMEHTA,
XMMHMUYECKON  IOCYJOH,  IIAaHUPOBaTh
XUMUYECKUN JKCIIEPUMEHT,
(hopMynHpOBaTh BHIBOJBI HAa OCHOBaHUU
MOJIyYCHHBIX PE3yIbTaTOB, HO OMHNOAaeTcs
B BBIOOpE WCXOIHBIX W  CHPABOYHBIX
JIAaHHBIX 7S pEIIeHHs 9TUX 3a/a4.

BJAACTh HaBbIKaAMH / ONbITOM

ACATCJIbHOCTU: BJIaaCCT METOAaMHu
pacucra KHMHCTHYCCKUX u
TEPMOJINHAMHNYCCKUX XapaKTCPpUCTUK
XUMHUYCCKUX peaKuHi/i, pacyera

KOHIICHTPAIlMil pPacTBOPOB M KOJIUYECTB
pearupyroniK u o0pa3yroIuXcs BEIIeCTB
MO0 XMMHUYECKOMY YypaBHCHHUIO, pacyuera
MoKa3areisi KHCIOTHOCTH CPeJbl, pacdera
SD]1C u OKHCIIUTEIILHO-
BOCCTAaHOBUTEILHBIX MTOTEHIIMAJIOB
peakiuii, HO [OMyCKaeT OIIMOKH B

TTINNTTAC OO ARAANRIIUTTTINAD LTI DITDNATTAD I

3a4TCHO

Kelc-3a1aya,
KOHTPOJIbHAS
pabota, KpyTJbIit
cToI (AUCKyccus,
MTOJIEMHKA, AUCIYT,
nebaTsl), pabodas
TeTpaab, pedepar,
YCTHBIH OIIpOC
(cobecenoBanue),
TeCT.




Bricokuit ypoBeHb

3HATh: 3HAaeT DIIyOOKO M IIONHO BCE
OCHOBHBIC  IIOJIOKEHUS ~ COBPEMEHHOMN
TEOPHUHM CTPOCHHS aTOMA, XUMHYECKOH
CBSI3M,  DHEPreTUKM M  KHHETHKU
XHUMHYECKHX  PEaKmHd, XUMHYECKOro
paBHOBeCHS, TEopHUn pacTBOpOB,
JNIEKTPOXMMHH, a TaKkKe OCHOBHBIC
COEJIMHEHUS 9JIEMEHTOB, ux
Kiaccudukarmio u XUMHUUYECKHE
NpeBpallleHns;  NpaBuiaa  pabOTHl B
XUMHYECKOH nmabopaTopun u c
UMCIOMMIUCS  NpHOOpaMy,  IpaBHIA
oQOpMIICHHS OTYETOB II0 JIAOOPATOPHBIM
paboTam, IPaBUIBHO HX HHTEPHPETHPYET
U IPUMEHSIET.

yMeThb: MIPABUIIBHO OIIPENENATh
XUMHYECKHE CBOMCTBA JIIEMEHTOB M HX
coequHeHni 1Mo moJioxkenuio B IICO, ux
BIMSHAE HAa CHUCTEMY, HAaIpaBICHUE
XUMHYECKHX B3aUMOACHUCTBUI, KUCIOTHO-
OCHOBHOH XapakTep Cpelbl, BO3MOXHBIE
MOoOOYHBIE MpOIECcChl (KOPPO3UOHHBIE U
JIp.) M TpeAcKa3blBaTh HX BIMAHHE Ha
TEXHOJIOTUYECKU NTPOLECC, OKPYKAIOILYIO
Cpely W 4YesoBeKa, Mpejasarath CHOCOOBI
3alUTHl OT HUX, a TaKXe MPHUTOTaBIUBATh
pacTBOpbl  HYKHOH  KOHLEHTpalMH U
ONpEeZesATh €€ JIOOBIM  JOCTYITHBIM
METOJOM  (THTpOBaHHE, C  IIOMOILBIO
apeoMeTpa  T.I.), H3MepsATh pH BOAHBIX
PacTBOPOB 3JIEKTPOJIUTOB;  I0JIb30BAThCS
OCHOBHBIMHU U3MEPUTEITEHBIMU
CPEICTBAMU XHMHUYECKOTO IKCIEPUMEHTA,
XMMHMYECKON  MOCYJOH,  IIAaHUPOBaTh
XUMUYECKUH JKCIIEPUMEHT,
(hopMynHpOBaTh BHIBOJABI HAa OCHOBAHUU
HNOJIY4YEHHBIX PE3YJIbTATOB

BJaJeTh  HaBbIKAMH /  ONBITOM
NeATEJIbHOCTH: BJaJAceT YIIIyOJCHHBIMU
METOJaMH  pacdyera KHHCTHYCCKHX U
TEPMOANHAMHYCCKUX XapaKTEPUCTHK
XUMHUYECKUX peaxuii, pacueta
KOHIICHTPAI[UA pPacTBOPOB M KOJHYCCTB
pearupyromux 1 00pa3yronIuxcsl BEIIECTB
M0 XMMHYECKOMY YpaBHEHHIO, pacyueTa
MoKa3areisi KHCIOTHOCTH Cpelbl, pacdyera
2]1C u OKHCIIUTEJILHO-
BOCCTaHOBHTEIHHBIX MMOTEHIINAIOB
peakumii, HPaBumbHO dopmymHpyer u
AHATM3UPYET MOJYICHHBIC PE3YIIbTATHI.

3a4TCHO

Kelc-3a1aya,
KOHTPOJIbHAS
pabota, KpyTJbIit
cToI (AUCKyccus,
MTOJIEMHKA, AUCIYT,
nebaTsl), pabodas
TeTpaab, pedepar,
YCTHBIH OIIpOC
(cobecenoBanue),
TeCT.




Jranbl ¢opMupoBaHMS KoMmIeTeHUui B mnpouecce ocBoenus OIIOII
IpsSIMO CBSI3aHBI C MECTOM JMCLUIUIMH B 00pa3oBaTenbHON mporpamMme. Kaxaplil stamn
(GopMHpOBaHHS KOMIIETEHIIMHM, XapaKTEPU3YeTCs OMNpPEJEICHHBIMU 3HAHUSIMH,
YMEHUSIMM UM HaBbIKaMH M (WIHM) ONBITOM MPO(PEeCCHOHAIBHON JEeSTENBbHOCTH,
KOTOpBIE  OLICHUBAIOTCSI B  IPOLECCE TEKYLWIEro KOHTPOJSI  yCIIEBA€MOCTH,
IPOMEXYTOUHOM aTTeCTallMM MO0 JUCUUIUIMHE (IPAKTHKE) U B IMPOLIECCE UTOrOBOM
aTTECTAalLNH.

JucuunnnHa « XuMHs SBIIAETCS HaYaJdbHBIM 3TAllOM KOMIUIEKCA AUCLUIUINH,
B XOJI€ U3yUYEHUS KOTOPBIX Y CTYACHTOB (hopmupyrorcs komnereHmu [1K-13.

@opMUpOBaHUE YKAa3aHHOW KOMIETEHUMU MPOUCXOAUT NPH H3YYECHHH
OUCIMIUTUH ~ «be30macHOCTh  KU3HEACSITENbHOCTHY, «OKOJNOTHUS», «YueOHas
MIPaKTHUKa: O3HAKOMUTENbHAS NPAKTUKA», «Y4yeOHas MNpaKTHKA: TEXHOJOTMYECKas
(IpOEKTHO-TEXHOJIOTYECKasl) MPAKTUKA.

3aBepuiaercs pabota 1m0 (QOPMHPOBAHUIO Yy CTYIAEHTOB  YKa3aHHBIX
KOMIIETEHIIMM B XoJA€ ['0oCynapCTBEHHOW WMTOrOBOM aTTeCTalWd: IOATOTOBKA K
IpoLEeAYpe 3aIUThI U 3alUTa BBITYCKHONW KBAIU(PUKAITMOHHOMN pabOTHI.

Htorosas onenka chopmupoBanHoctu komnereHuit [1K-13 onpenensiercs B
IIEPUOJI TOATOTOBKHU U CAA4YM FOCYJAapPCTBEHHOI'O 3K3aMEHa.

B npouecce u3ydeHus JMCHUILUIMHBI, KOMIIETCHIMH TaK:Ke (DOPMHUPYIOTCH
M0ITAIHO.

OcHoBubiMU dTanamu popmupoBanus [I1K-13 mpu u3ydeHHH AMCIMITTTAHBI
«XUMHS SABIAETCS MOCIEA0BATEIBHOE N3YUYECHHUE COAECPIKATEIBHO CBA3AHHBIX MEXKIY
co0oll TeM y4eOHbIX 3aHATHH. M3ydeHune Kaxaol Tembl MPEAIoJiaracT OBJIAJICHUE
CTYJI€HTaMH HEOOXOJUMBIMHU JECKPUNITOPAMHU (COCTABISAIOIIMMA) KoMIeTeHIUM. J{is
OLICHKM YpPOBHS CHOPMHPOBAHHOCTM KOMIIETEHLMA B TpoUEcce H3y4YEHUs
JUCLUIUIMHBI IPETyCMOTPEHO IMPOBEACHUE TEKYLIEro KOHTPOJS YCIEBAEMOCTH IO
TeMaM (pazaesaM) JTUCUUIUIMHBI U TMPOMEXYTOYHOM aTTeCTallMy MO JAUCUUIUIMHE —
3a4er.
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8.2. KoHTpo/ibHBIE 3aJaHMs U MAaTepuaJibl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (WJIH) ONbITA JeATEJbHOCTH, XaPAKTEPHU3YOUIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHUMH B Mpouecce 0CBOeHHMsI 00pa3oBaTeIbLHOM

NporpaMMalI
8.2.1. KouTpoabHble Bompochl 1o TemMaM  (pa3mejaaM)  1JA
ornpoca/codeceJ0BAHUA HA 3AHATUAX
Tewma (pazngen) Bomnpocsi

1. OcHOBHBIC IIOHATHS M 3aKOHBI XHMUH.

[lepnonnueckas cucrema [.1I. Menneneesa.
CrpoeHne aroMa M CTPOEHHE MOJEKYl H
BEILIECTBA.

1. Pemenue 3a1a4 Mo MpUMEHEHHIO OCHOBHBIX
3aKOHOB (OIIpEeeTICHNE KOJIMYECTBA BELIECTBA
Yyepe3 MOJIIPHYIO MacCy U MOJISIPHBIA 0OBEM,
3aKOH KBHBAJICHTOB, PAacUeT MO XUMHYECKUM
dbopmynamM, IO XUMHUYECKAM YPABHEHUSIM).

2. OmnpezneneHue cocrtaBa sapa aroma,
COCTaBJIGHUE DIIEKTPOHHON (PopMyIel aroma.
KBaHTOBBIC UHCIA.

3. OObsicHEHHE CBS3M MEXIY IOJOKEHUEM

snementa B IICD wu  3nekTpoHHOMU
KOH(HTrypammen ero aToMoB.
4. CpaBHeHue CTEIEeHHU MPOSIBJICHUSI

METATMYCCKUX U HEMETAJUTMYECKUX CBOWCTB.
5. Tlepuomuveckas 3aBHCHUMOCTb BEIHYWH
SHEPruil  HMOHUW3AIMU, DHEPrUU  CPOJICTBA
Cpo/CTBa K ANEKTPOHY,
AIIEKTPOOTPHUIIATEIHLHOCTH.

6. OmnpeneneHve THUMAa XUMHUYECKOW CBSI3H,
M300paKeHNe CXEMBI MEePEKPHIBAHUS aTOMHBIX
opOuTaneii W  OmpeAesieHHe  TeOMETPUH
MOJIEKYJIBl C Y4€TOM THOPUIU3AIUU aTOMHBIX
opOuTaneil.

2. XuMHueckas TepMOAUHAMUKA. XUMUYECKas
KHHETHKa. XUMHU4YecKoe U (a30BOe paBHOBECHE.

1. Pacuer wu3MeHeHMI TepMOIMHAMHYECKUX
¢bynkuuit  coctosHus  (AHTaIBIMHM  AH,
sHTponuu AS, cBoOojgHOW 3Hepruu ['nbb6ca
AG).  DKCHnepuMEHTalIbHOE  OMpEAeNICHHE
terioBoro  3pdexra  (AH),  meronuka
oInpezeneHus, nabopaTopHoe "
MIPOM3BOJICTBEHHOE 000pYyI0BaHUE.

2. Onpenenenue 3K30- WIK SHIO0TEPMHUUECKOTO
XapakTepa peakuuu no sennunne AH.

3. [Iporno3upoBanue BO3MOXXHOCTH
CaMOTIPOM3BOJIBHOTO MPOTEKaHUs peakluu IO
BenuunHe AG.

4. CocraBieHue KHHETHYECKOTO YypaBHEHHUS
XUMHYECKOH  pEeaKIuH, BBIYUCICHHUS 10
KUHETHYECKOMY YpaBHEHHMIO JEWCTBUS Macc
(3aBUCUMOCTDh CKOPOCTH OT KOHIEHTpaluu
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Tema (pazgen) Bomnpocsr

pearentoB) u 10 (opmyne Baur-I'odda
(3aBUCUMOCTb CKOPOCTH OT TeMIIEpaTyphl).

5. Ormpenenenrie HamnpaBlICeHUs CMEILICHUS
XUMHUYECKOTO PpABHOBECUS MPU HM3MEHEHHU
BHEITHUX YCIIOBUH HA OCHOBAHWH IMPHUHIIUIA
Jle-lUlaTense.

6. CocraBiieHHE BBIpRKEHUS JIsI KOHCTAHTBHI
paBHOBecus.  Pacuer  paBHOBECHBIX U
MCXOJIHBIX KOHIICHTpAllMi BELIECTB, pacueT
PaBHOBECHOT'O COCTaBa PEAKIMOHHON CMECH.

1. Pacuer wu mepecueT KOHLEHTpALUU
pacTBOpOB (MaccoBas, oObeMHasi M MOJbHAs

20714, MOJIIpHas u HOpMaJsibHast
KOHIIEHTpAaLUH, MOJISUIBHOCTb, TUTP).
OKCHepUMEHTaJIbHOE onpeeIeHue
KOHIIGHTPAaLlUd PacTBOPOB  J1a0OPaTOPHBIMU
METOJIaMHU.

2. OJEKTPOIUTBI U HEDJIEKTPOJIUTHI.

Omnpenenenue xapakTepa 3JIEKTPOJIUTA 10 €ro
cuie (CHIbHBIE, CpeIHUE U cIaldbIe).

3. CocraBiieHUE BBIPOKEHHUS MJii KOHCTAHTHI
JIUCCOLIMALIMU CIIa00T0 3JIEKTPOJIUTA, PELIeHUe
3aJad  Ha pacyeT KOHCTaHT U  CTEIEHU
JUCCOLMALMU 10  3aKOHYy  pa30aBiieHMs
OctBanpaa.

4. Cocrasiienue MOHHO-MOJIEKYJIIPHBIX
yYpaBHEHHUH peakuuii B pacTBope (MOHHO-
oOMeHHOe B3alMOJEHCTBUS MEXIY
pacTBOpamH 3JIEKTPOIUTOB, THUJIPOIU3 U JIp.).
5. Pacuer pH pacTBOpOB CHIIBHBIX M CIa0BIX
JJNIEKTPOJUTOB C Y4E€TOM JUCCOLMALMU H
TUIPOJIN3a. DKCIIEPUMEHTAIBHOE ONPENEIICHHE
pH Meromamu BH3yallbHOW KOJIOPUMETPUM M
npu nomou pH/monomepa.

3. O6mue cBoiicTBa pacTBOPOB. JucnepcHbie U
KOJUIOUHBIE CHUCTEMBI. PactBopsb1
HERJIEKTPOJIUTOB U DJIEKTPOIUTOB.

1. OnpeneneHue CTeNeHN OKUCICHUSI aTOMOB B
COEIMHEHUU u IIPOrHO3MPOBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ CBOMCTB
COCIMHEHUI B 3aBUCUMOCTU OT CTEIIEHHU
OKHCJIEHHS ~ aTOMOB  (BbICLIasi,  HH3MIas,
IIPOMEXKYTOUHAs).

2. CocraBneHue DdJIEKTPOHHBIX YpPaBHEHUI
IIPOLIECCOB OKMCIEHUS U BOCCTAHOBJIECHMS,
paccTtaHOBKa KOX(h(HUIIMEHTOB B ypaBHEHHH
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON — PEaKIMH
METOJIOM 3JIEKTPOHHOrO OajaHca U METOAOM
IIOJIyPEaKLIUMA.

3. IIporHo3upoBaHue MOBEICHHUS METAIJIOB B
NIEKTPOXMMUYECKOM  cHCTeME M0  MX
MOJIOKEHHIO B TallMIle  CTaHJIAPTHBIX

4, OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC
PCaAKIMU U SJICKTPOXUMHUUYCCKHUE ITPOUCCCHI.
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Tema (pazgen) Bomnpocsr

AJIEKTPOJIHBIX MTOTECHIIUAJIOB.
4. CocTaBiieHHE DJJIEKTPOHHBIX YpaBHCHUH
aHOHOTO u KaTOHOTO IIPOLIECCOB,
MPOUCXOJAIIUX TpU paboTe XUMHUYECKOrO
HUCTOYHUKA TOKa, npu KOHTaKTHOM
AIIEKTPOXUMUYECKOM KOppO3uH, npu
AIIEKTPOJIM3E€ BOJHBIX PACTBOPOB M 3aIUChH
oOmiero pabodero ypaBHEHHS. XUMHUYECKHIA
HKCHEPUMEHT IO MPOBEICHHUIO 3JEKTPOIU3a B
1a0b0paTOPHBIX YCIIOBUSIX, OTJINYNe
000pyI0BaHUS AJISl HJIEKTPOIU3HBIX YCTaHOBOK
B ITPOU3BOJICTBEHHBIX YCIOBHUSX.

5. CocraBieHue >JIEKTPOXUMHUYECKON CXEeMbI
rajJbBaHHYECKOTO JIIEMEHTA, pacuer
AIIEKTPOAHBIX TOTCHIHUAIOB 110 YPAaBHEHHIO
Hepucra u anexrponsuxymein cuisl (C)
raJbBaHHMYECKOTO HJIEMEHTA.

6. Pacuer wmacc (mi1s razoB - 00OBEMOB)
BEIIECTB, BBIJCISIONIMXCS Ha 3JEKTPOJaX B
polecce IeKTpoan3a no 3akony Dapaes.

LLIkana oueHMBaHUA OTBETOB HAa BONPOCHI

LLIkana oueHnBaHuA

Kputepuun oueHnsaHuA

«OTANYHOY»

OOyuarouuiics ri1yOOKO U COJEp:KATENbHO PACKpbIBAET OTBET Ha
KKl TEOPETUYECKUI BOIIPOC, HE JOMYCTHB OMIMOOK. OTBET HOCUT
pa3BEpPHYTHIM U NCUEPIBIBAIOIINN XapaKTep.

«Xopowo»

OOyuaromuiicss B LEJIOM pPAacKpbIBa€T TEOPETHUECKHUE BOIPOCHI,
OJIHAKO OTBET XOTs Obl Ha OJUH U3 HUX HE HOCUT Pa3BEPHYTOrO U
MCYEPIBIBAIOIIETO XapaKTepa.

«Y[0BNeTBOPUTE/IBHO»

OOyuaronuiics B IIeJIOM PAacKpbIBACT TEOPETHUECKUE BOMPOCHI U
JOTyCKaeT  psAJ ~ HETOYHOCTEH,  (parMEHTapHO  PACKPHIBAET
COJIEp’)KaHUE TEOPETHMYECKHX BONPOCOB WJIM HX  PacKpbIBacT
COJIEPKATENBHO, HO JIONyCKasi 3HAYUTEIbHbIC HETOUHOCTH.

«HeypnoBneTsopuTeNbHO»

OOyuaromuiicss He 3HaeT OTBETOB Ha MOCTABJICHHBIC TEOPETUUECKUE
BOMPOCHI.

8.2.2. Tembl 115 10KI1a10B (pedepaToB)

1. AncopOeHThl 1 HOHHBIC OOMEHHUKH B TIPOIIECCAX OYUCTKHU MPUPOTHBIX U CTOYHBIX

BOJ.

2. OCHOBBI KPUCTANIOXUMHUYECKOTO JTU3aiiHa.

3. CBEpXKHUCIOTHI U CBEPXOCHOBAHMUSI.

4. KoopArHAIIMOHHbBIE COEIMHEHUS B COBPEMEHHOM aHAIMTUYECKOW MPAKTHUKE.
5. KoopauHaimoHHbIE COETMHEHUS B )KUBBIX OPTaHU3MaX.
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6. Heopranuueckue OuomaTepuansbl.

/. HanoMarepuaisl Ha OCHOBE YIJIEpOJa.

8. Xumus B MHTEpecax yCTOMYMBOTO Pa3BUTHUS, WIN «3€JI€HAsD» XUMUS.

9. MoHHBbIE )KUIKOCTH — HOBBIHM KJ1acC SKOJIOIMUECKH YUCTHIX PACTBOPUTEIEH.

10. ®ynnepeHsl: METOIbI MOTYUYEHUSI, OUUCTKA, CPEpbl IPUMEHEHUS.

11. YraepoaHbie HAHOTPYOKH: MOTYyYEHHE U CBOMCTBA.

12. BO3MOXHOCTH ¥ IEPCIEKTUBBI KOMITBIOTEPHON XUMUH.

13. 30mb-reap METOAbI MOTYUYCHHUS] HEOPTaHUYECKIMX HAHOMATEePHAJIOB.

14. T'ubpuHbIe MaTEpUATIBI K KOMIIO3UTHI HA OCHOBE HEOPTAHUYECKUX COETHMHEHUI.
15. CoeaunHenust BHEAPEHUS B rpauT: mosyuyeHne, CBOWCTBA, IPUMEHEHUE.

16. I'padiexc — maTepuan Ha OCHOBE IUCIEPCHOTO rpaduTa: TEXHOJIOTHUS, CBONCTBA,

IIPUMEHEHHUE.

17. YraepoaHbie BOJOKHA — XUMUYECKHAE TPUHIUIIBI TOTYYEHUs, TPUMEHEHHE.
18. CuHTeTHYeCKHE U HaHOAJIMA3bl: MIOJyYeHHUE, CBOMCTBA, Cpepbl IPUMEHEHHUS.
19. XuMusi noJMMEpPHBIX TPOBOAHUKOB U JUAIIEKTPUKOB.

20. IIppuMeHeHne HEANEKTPOIUTOB B TEXHHUKE.

21. Xumuueckuit OKCIICPUMCHT KaK MCTOJ HAYUYHOT'O IIO3HAHUAI.

22. KOMHLI-OTGpHO@ MOACIUPOBAHUC KAK YaCTh XUMHUYCCKOI'O SKCIICPUMCHTA.

IxaJyia oneHUBaAHUSA

[ITxana oneHnBaHUA

Kpurepuu oueHuBanus

«OTInYHO»

OOyuarouuiics TIyOOKO M COJAEpXKAaTelIbHO PpACKpbIBAaeT TeMY
JOKJIaga, He JAonmycTuB OMmHUOOK. OTBET HOCUT pa3BEpHYTHIN H
VCUYEPIBIBAIOIINN XapaKTep.

«Xopowo»

OOyyaromuiicst B I€JIOM PAaCKpbIBaeT TEMY JTOKJIaJa, OAHAKO OTBET
XOTsl ObI HA OJIMH M3 HUX HE HOCUT Pa3BEPHYTOr0 M UCUEPIBIBAIOIIETO
Xapakrepa.

«Y 1OBIETBOPUTEIBHOY

OOyuaromuiics B 11€JIOM PacKpbIBAaeT TEMY JOKJIaga U JOMYCKaeT
psAA  HETO4YHOCTeH, (parMeHTapHO  pacKpbIBaeT  COAEpKaHHE
TEOPETUYECKUX BOIPOCOB WJIM UX PACKPBIBAET COJAEP>KATEIBHO, HO
JIOITYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeyioBneTBOpUTENBHOY

OOyuaromumiicst He BIaIeeT BHIOPAaHHOM TeMOMH

8.2.3. OneHoYHbBIE CPEACTBA OCTATOUYHBIX 3HAHUI (TECT)

1. MakcuMaJIbHOE YMCIIO HECTIAPCHHBIX AJICKTPOHOB Ha p-OPOUTAIISX COCTABIISCT. ..
a)7; 6)3; B)4; 1)6.
2. DIeKTpOHHAs! KOH(PUTYpaIys OCHOBHOTO COCTOSIHUSI BAJICHTHOTO SHEPTETHICCKOTO
yposast 3d°4s° COOTBETCTBYET HOHY...
a) Ni**; 6) Cr**; B) Mn™; r) Fe*"
3. Uncsio HEHTPOHOB COBIMAAET ¢ YHCIIOM IIPOTOHOB B SAPE aTOMa M30TOIA. ..
a) %C; 6) '%F; B) *5P; 1) ®;Na.
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4. DneMeHT, 00pa3yromHii KUCIOTY ¢ XuMuuyeckon gopmynoit H,003, Haxoqutcs B
maBHOU noarpynne  rpynnsl [ICO.

a)lV; 6) VI; B)V; r) VI

5. B psaay H,Si0; — H3PO, — H,SO, cua kucior ...

a) yobiBaeT; 0) M3MEHSCTCS MEPUOIUISCKH; B) BO3PACTACT, T) HE U3MCHSETCS.

6. JIJ1st MpOCTHIX BEIIECTB XapaKTEPHBI CIECTYIONTUE TUITBI XUMUICCKOUN CBSI3U. ..

a) MOHHAsg W METaJUTMYecKas; ©) KOBaJCHTHAs HEMOJSAPHAs W METAIIMYECKAas;, B)
KOBAJICHTHAs] HEMOJISIPHAs U HIOHHAsA;, TI') KOBAJEHTHAs NOJISIPHAs U METaJUIMYECKasl.

7. B y3max KpUCTa/NIMYECKOM pelIeTKU HUTpaTa HaTpUsl HAXOASTCH ...

a) atomsl Na, N u O; 6) nonst Na* u NO;s; B) atomsl Na u monekynst NO,; 1)
moutekyiisl NaNQOs.

8. KucinotHeIMH SIBISIFOTCSI THAPOKCHUIBL. ..

a) cepsl (VI); 0) omora (IV); B) sxenesa (I11); ) xamus (1).

9. Kucnoroii, koTopasi He 00pa3yeT KUCIbIX COJEH, IBISETC. ..

a) oprodochopHasi; 0) XJIOpOBOAOPOHAS; B) CEpHAs; T) CEPHUCTAS.

10. JIna naxoxneHust AS®gg peakuuu 2CoHyiy + 5054y = 4COyry + 2H,0 ) cienyer
BOCIIOJIb30BaThCs (POPMYIION ...

a) AS®qgg = AS% (COxr)) + AS®% (Hy0() - AS% (CoHory) - AS% (Oary);

0) AS®gs = 45% (COxypy) + 2S°% (HoOp) - 25°% (CoHy) - 5S% (Oar);

B) AS%gg = 45% (COy) + 2S°% (H2O) - 25°% (CoHary);

1) AS®gs = 4AS% (COyr)) + 2AS% (HO)) - 2AS% (CoHyry) -

11. Jins nomydenus 1132 x/Ix temna nmo peakiuu 2NO ) + Oy > 2NOyry (AH=-
566 xJI>x/M0B) HEOOXOUMO 3aTPaTUTh  JIUTPa(0OB) KUCIOPO/A.

a)5,6; 0)11,2; B)44,8; 1)224.

12. TemmnepatypHbiii KOADOUIIMEHT CKOPOCTH PEAKIIUU XUMUYECKOM peaKIuu paBeH
2. ITpu oxnaxnaenanu cucteMsl oT 100 1o 80 °C ckopocTh peakuuu

a) yMeHbl1aeTcs B 4 paza; 0) yBenuuuBaercsa B 2 pa3a; B) yBeJIMYHMBAeTCs B 4 pasa;
') HE U3MEHSETCS.

13. VcnoBueM TpOTEKaHHWS TPSIMOW pEaKIMU TPH TIOCTOSHHBIX JABJICHUU U
TeMIeparype sBIsercs ...

a) AG<0; 6)AG=0; B)AG>0; 1)AS<O0.

14. CornacHo ypaBHEHHIO TOMOT€HHOM XUMHMYECKOM peakumu 2HJq <> Hypy + o
AH®<0, 11 cMeteHrs paBHOBECHSI B CTOPOHY TIPOAYKTOB PEAKIIMH HEOOXOAMMO ...
a) CHU3UThH TeMIieparypy; ©) 100aBUTH KaTajau3arop; B) JAO0AaBUTh BOAOPOI; T)
YBEJIUYUTH TEMIIEPATYPY.

15. CnaObIMU AIIEKTPOIIUTAMM SIBISIFOTCA ...

a) H,SO;; 6) CsOH; B) H,SO4; 1) CrCla,
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16. Haubonpinee 4ucio HOHOB OOpa3yeTcss MpU AUCCOIMALMUA | MOJb COJH,
uMeronie Gopmyimy ...

a) (NH4)sPO4;  6)Na,COs; B)Fey(SO4)3; r)Ca(HCO3),.

17. Ecnu ocMoTrueckoe naBiieHue pactBopa 4,6 T He snekrponuTa B 400 cm® BOJIBI
npu temneparype 25°C cocrasisger 619 klla, To MonsipHass macca pacTBOPEHHOTO
BEIIECTBA paBHA r/monb. (OTBET ykazarh ¢ TOYHOCTBIO JI0 IIEJI0T0 Yucia, R=
8,31 JIx/momn-K).

a)40; 0)56; B)25; r)46.

18. VYpaBuenue n = CRT, xapakTepusyroliee 3aBUCUMOCTh OCMOTUYECKOTO JaBICHUS
OT KOHIIEHTPAIIMHU PACTBOPA HEJIEKTPOJIUTA U TEMIIEPATYPbI, HA3bIBACTCS 3AKOHOM ...
a) Bant-Todda; 06) Menneneepa-Knaiinepona; B) boitng —Mapuorra; 1) Jlebas-
XIOKKEJI.

19. VYpaBHeHHe peakuu, MPAKTUYECKA OCYIIECTBUMOW B BOJAHOM PacTBOPE, UMEET
BH/]I

a) CuSO, + 2KOH = K,SO,4 + Cu(OH),

0) NaNO; + HCl = NaCl + HNO;

B) Ba(NO3), + 2NaOH = 2NaNO; + Ba(OH),

r) Fe,(S0,); + 6HNO; = 2Fe(NO3); + 3H,SO,,

20. PactBop ruapokcuaa utus umeeT pH=12. Konuentparus ocHoBaHHS B pacTBOpE
npu 100 % nuccoumanuu paBHa MOJIb/JI.

a) 0,005; ©0)0,01; B)O0,1; r)0,001.

21. Jlns wpeanmbHBIX pa30aBIEHHBIX PACTBOPOB BEIWYMHA KOHIICHTPAIMU B
ypaBHenuu pH=— IgCH" BrIpaxaeTca B ...

a) %; ©0) MOIb/T; B) MOJB/MI; T) T/IL.

22. B BOIHOM pacTBOPE TUIPOIU3Y HE MOABEPTaACTCS COJMb ...

a) NaNOs; 0) K,SiO3z; B) AlICI3; 1) NaNO,.

23. Kakoe coequnenune nomydaercs nmpu ruaponmse NazPO, mo nepBoii cTyneHu:

a) H;PO,;  6) NaH,PO,; B) NaOHPO,4; 1) NapHPO,.

24. B pactBope cepHoil kuciotel odobemom 0,5 m u koHmentparueir 0,1 Monb/n
COICPXKUTCS T paCTBOPEHHOTO BEIIECTBA.

a)49; 6)9,8; B)98; 1)4,9.

25. Jlnsa mpurorosienust 500 r pactBopa ¢ maccoBor goneit cynbdara kamus 10%
HABECKY COJIM HEOOXOIMMO PaCTBOPUTh B T BOJABIL.

a) 400; ©6) 50; B) 475; T1)450.

26. lns mpurotoBieHus: 520 © ¢ MOJSUIBHOM KOHIIEHTpanue 1 MoJbs/Kr pactBopa
NaOH tpebyercss T pacTBOPEHHOIO BEUIECTRA.

a) 60; 6)40; B) 80; 1) 20.
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27. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOMCXOAUT M3MEHEHUE KOHIICHTPAIlUU
JPYroro BElIeCTBa Ha3bIBACTCA .. ..

a) SJEKTPOIUTOM; 0) aZcOpOSHTOM; B) aJACOPOEPOM; T) IMYIBIATOPOM.

28. Kakas w¥3  TPHUBENEHHBIX  peaKUWd  SIBISIETCA  OKHCIUTEIBHOIO-
BOCCTAHOBUTEIHHOMN?

a) CaO + H,0 = Ca(OH),;

6) CaCO; + 2HCI = CaCl, + H,0O + COy;

B) 2Ca + O, = 2Ca0;

r) CaO + CO, = CaCOg;

) CaO + SOz = CaS0,,.

29. Kakoe w3  yKa3aHHBIX  COCJUHCHHWHA  MPOSBIACT  OKUCIHUTEIHHO-
BOCCTAHOBUTEIBbHYIO JBOMCTBEHHOCTH 34 CUET aTOMOB yTJiepoja?

a) CO; 6) CHy; B) H,COs; 1) CO,; m) CaCoOs.

30. B kakoM u3 mpoIeccoB MPOUCXOIUT BOCCTAHOBIICHHE?

a) HNO, — HNO;; 0) N,O, — NO;; B) NO — N;0;

r) NH; — Ny; 1) N,O — HNO..

31. VxkaxwuTte npoliecc OKUCICHUS

a) H,SO;3 — S;

0) S — H,S;

B) SO, — H,S0Oy;

r) SO; — H,SOy;

) H,SO; — SO..

32. CoctaBbTe ypaBHEHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIHLHOW PEAKIIMU METOJAOM
anekrporHoro 6amanca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,0O

U yKaxuTe crexuomerpuueckuit koapdumment H,O.

a)6; 6)10; B)8; 1)4; n) 12.

33. Ilpu paboTe Kakoro raabBaHUYECKOTO FIEMEHTA MPOTEKAIOT MPOLIECCHI:
Cd®-2e =Cd*™, 2H" +2e =H,?

a) Cd | CdSO, || Cus04 | Cy;

6) Mg | H,SO, | Cd;

B) Cd | H,SO, | Cu;

r) Mg | MgSO, || cdCl, | Cd;

m) Cd | Cd(NO;), || AgNO; | Ag.

34. Kakoii MeTasul HeJb3sl MOJTYYUTh AJIEKTPOJIU30M BOJHOTO pacTBOpa COJIU?

a) Zn; 0) Cu; B) Ag; 1) Ca; n) Pb.

35. [Tpu saexTponm3e BOIHOTO PACcTBOpa COJMM Ha JIIEKTPOJAX BBIICISIOTCS
BOJIOPOJI U KMCJIOPOJ. PacTBOp Kako# COJIM MOABEPTaeTCs AICKTPOIU3Y?
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a) NaCl; 6) CaBr,; B) NaClOy4; 1) CuSO,4; 1) CuCl,.

36.  Kakoli W3 MEepeurcICHHBIX HIDKE METaJUIOB MOXET OBITh HCIIOJIB30BaH B
Ka4eCTBE KaTOJHOTO MOKPHITUS HA METHOM U3/ICTTHH?

a) Sn; 6) Fe; B) Zn; 1) Ni; n) Ag.

37. Kakas gactuna oOpa3yeTcsi Ha KaTOJIHBIX YJacTKax IMPH KOHTAKTHOW KOPPO3UU
Pb u Ag B xucnoii cpeae?

a) Pb*"; 6) OH; B) Ag"; 1) H; n) H,.

38. Ykaxkurte npoAyKT KOPPO3UU OLIMHKOBAHHOTO KeJie3a B CPE/Ie COISTHONU KUCTIOTHI.
a) Fe(OH),; ©6) ZnCly; B) FeCls; 1) Cly; 1) FeCls.

39. Vkaxwute npoaykt peakiuu Cu + H,SO,4 paz6. —

a) CuSO,4; 6) CuS; B) peakuus He unet; 1) Hp; 1) SOs.

40. B 2JIEKTpOXMMHYECKOM psily HaIpsOKEHUH ClieBa HAlpaBO  METaJLIbI
pacrmojararTcs

a) M0 YMEHBIIICHHUIO 3JICKTPOJHOTO MOTEHIINANA;

0) MO yBEIMYEHUIO BOCCTAHOBUTEIBHBIX CBOMCTB;

B) 10 YMEHBIIIEHUIO OKUCIUTEIbHBIX CBOWCTB;

T') 10 YMEHBIICHUIO BOCCTAHOBUTEIHHBIX CBOMCTB;

1) TI0 YBEJIMUECHUIO aTOMHON MacCCHhI.

K04 k Tectam:

Ne IIpaBunbpHBIN Ne [IpaBunbHBIN Ne IIpaBunbpHb | Ne [IpaBunbHBIN
BOII OTBET BOII OTBET BOII OTBET BOII OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 i}
7 0 17 r 27 0 37 I
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IIkaJjia oueHUBaHUS Pe3yIbTATOB TECTUPOBAHMS

% BEpHBIX pemIeHuH (OTBETOB) [IIxama oreHNBaHUS
85-100 OTJINYHO
70 -84 XOpOoUIOo
50- 69 YJIOBIIETBOPUTEIHLHO
0-49 HEYIOBJIETBOPUTEIHHO
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8.2.4 NuauBuayajbHble 3aaHus (3a1aHUs HA
CaAaMOCTOAITEJILHYIO padoTy)

[Ipumep 3amanuii npuBeneH Huke. [lomHbl COOpPHUK MaTepUaNOB MPEACTABIAET
OTIEIBHOE U3JaHuE.

Nel
PaccumTaiiTe: a) MaccoBy0 JOJIF0 PACTBOPEHHOTO BEIIECTBA;, 0) MOJSPHYIO
KOHIICHTPAIIMIO; B) MOJIIPHYIO KOHIIGHTPAIlMIO JKBHBAJCHTa;, T) TUTp. [lo
MOJIYYCHHBIM JTaHHBIM TPOBEAUTE XUMHUYCCKUN HKCIICPUMEHT: IOJIYyYUTE PacTBOP
HY)KHOH KOHIICHTPAllMM W TIPOBEPHTE KOHIICHTPAIIMIO PAcTBOpPa XHUMHUYCCKUMU
METOJIaMH IIPY TTOMOIIIY apeOMEeTpa UJIM THTPOBAHUS.

Bapuant PactBopeHHOe BemiecTBo  O0bem
BO/IbI, MJI
¢opmyna Mmacca, r
1 Hs;PO, 18 282
No2

JIns mpuBeleHHBIX B TaOJUIlE SJEMEHTOB: a) H300pasute rpaduyuecku (cC
MOMOIIBI0 KBAHTOBBIX SUYEEK) DJCKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMAJIbHOM U
BO30YX/ICHHOM COCTOSIHUU; 0) COCTaBbTE 3JIEKTPOHHBIE (DOPMYJIBI JJIsl HOPMAIBHOIO
¥ BO30YXKICHHOTO COCTOSIHUS; B) 3alMIIUTE HAOOp KBAHTOBBIX YUCEIN JJIsl BAJICHTHBIX
AIEKTPOHOB (B HOPMAJIbHOM M BO30YXJIEHHOM COCTOSIHMM); T) C TIOMOIIbIO
AIIEKTPOHHON (DOPMYIBI OMUIINTE MECTOMOJIOXKEHHE DJIEMEHTa B IMEPUOIUYECKON
cucteme (mepuoj, TIpynna, MOATPyNNa) W NPEACKaKUTE TJIaBHbIE XHMHUYECKUE
CBOMCTBA (METAJZT WM HEMETAJJI, CTEICHU OKHUCICHHS, (POpPMYyIbBI M XapakTep
OKCHJIOB Y TUJPOKCHJIOB).

‘ Bapuanr DJjieMeHT

‘ | 1

1 Na P
Ne3

Onpenenure XapakTep XUMHUYECKOW CBA3M MEXKIY aTOMaMU B MOJIEKYJIaX, THII
rudpuau3anuu  opouTaneldl IEHTPAIbHOIO aTroMa, HaJdudue O- U TN-CBA3CH.
N300pa3ute cxemy MEpeKphbIBaHMs OpOUTAIC W MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI.

Bapuanr MoJiexkyiia
| 1
1 AICl;  CI,0
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Ne4

Ha ocHOBaHMU CTaHAAPTHBIX SHTANBINI 00pazoBaHus AHC% 293 1 aOCOIIOTHBIX
SHTPOINUNA S 98 BEIIECTB oOMpenenuTe: a) TemioBoil sddext AHC, u3MeHeHHe
sHTponuu AS® u u3MeHeHue cBoOoHOM sHeprun ['nd6ca AG® xumMudeckon peakiu,
cellaiiTe BBIBOJ, O TEPMOJUHAMUYECKON BEPOSITHOCTU MPOTEKAHUS PEAKIHUH MpU
CTaHJAPTHBIX YCJOBUSX; 0) Temmeparypy, MpU KOTOpPOM CHUCTeMa HaXOAUTCS B
cocTosiHUM XuMmuueckoro paBHoBecusi (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSM
peaxiuii, MpUBEJCHHBIM B TaOJHIIE.

Bapuant YpaBHeHHe peakunu
1 CO+ Hzo(m):COZ + H2
No5

Brruncnure: KOHCTAHTY paBHOBECHsS OOpaTUMOM peakIud, HWCXOJHBIC M
PABHOBECHBIE KOHIICHTPAI[MU KOMIIOHEHTOB B CUCTEMAaX (BEJIMUUHBI, KOTOPHIE HYKHO
BBIYHCIIUTH, 0003HAYCHBI B TaOJIHUIIE Uepe3 X).

Bapuant YpaBHeHHe peakuuu Kp PaBHOBecHbIE Hcxonnbie
KOHUEHTPALUH, KOHIeHTPAIUH,
MOJIB/J MOJIB/J1
[SO,] = 0,04 _
1 250, + 0, <> 250, X [0,] = 0,06 C(:((Sgi)_‘xxl
[SO;] = 0,02 2) = %2
Neb6

Onpenenure CTENEHb JUCCOLMALIMU 0O, KOHCTAHTY auccouuanuud Ko,
+ p—
KOHLIEHTpauuoo HOHOB Bojopoxa [H'] m rugpokcua-nonoB [OH | (BennuuHBI,
KOTOPbIE HY>KHO OTIPEJIEINTh, 0003HaUeHbI Yepe3 x (p=11/mi)).

Konuentpanust + [OH ],
Bapuanr  BemecrtBo pacTsopa a Kice [H'), Moo/ |
1,7 -
1 CH3;COOH 0,5M X 10° X -

Ne7
Hanumwmre ypaBHEHHs peakuuid TUAPOIW3a B MOJIEKYJSIPHOM M HOHHO-
MoJsiekynsspHoit popme. Paccumraiite pH 1 KOHIEHTpAIMIO UCXOAHOU COMHU (Cpex) C
Y4E€TOM THAPOJIM3A TI0 MEPBOM CTYNMEHH (BEITWYUHBI, KOTOPHIE HY>KHO OIPEICIHTD,
0003HaYCHBI Yepes3 X).

Bapuant YpaBHeHHe peakuuu pH

C“cx, MOJIB/JI
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K,COs + H,0 —
MnCl, + H,0 —
AICIl; + Na,CO3+ H,0O —

Ned
Omnpenennure MOJEKYJISIPHYIO MacCy HEIEKTPOJIUTA, MAacCy PACTBOPEHHOIO
BEILIECTBA M PACTBOPUTENS, TEMIIEPATYpPbl KPUCTAUIM3AUUKA M KHUIIEHUS PAacCTBOPOB
(BeTMYMHBI, KOTOPBIE HY>KHO ONPEACTUTh 0003HAUCHBI Yepe3 X).

11

Mouaexyast
PacrBope Haz Macca Macca t t t t

Bapu P PacTBopu P BellleC | pacTBOpPHU P P ot .
HHOE macca M pPacTBOpM | PacTBO | pPacTBOPU | pacTBo

aHT Tellb TBa TeJas My, o o o o
BelIeCTBO BemecTsa, | r Teas, °C | pa,°C | Tteas,°C | pa, °C

r/MOJIb b
OeHzon
1 ? X 0,512 100 55 5,29 - -
Ne9

Paccuuraiite 0OIIyI0 >KECTKOCTHh BOJBI (MOJIB/JT), COAEpKalllel yKa3aHHbIE
comd. CrmaHupydTe SKCHEPUMEHT 110 YCTAHOBJICHHUIO JKECTKOCTH BOIBI U €€
YMSTYCHHS peareHTHBIM METOJIOM M METOJIOM KaTHOHUPOBAHMSI.

Bapuant Coummn Macchl pacTBOPEHHBIX coJIei O0BbeM BOABI

1 Ca(HCO3)2, Mg(HCO3),, CaCl, 16,20; 2,92; 11,10 mr 0,15

NelO

MeToioM HOHHO-JIEKTPOHHOTO OanaHca COCTaBbTE YpPaBHEHHUE M YKaXKUTE

OKHCIIUTEIb U BOCCTaHOBUTEND B TaHHOW OBP. Onpenenure, B KaKkoM HaIpaBJICHUH

MOMAET TpolecC MpW 3aJaHHBIX B Tabmuie 3HaueHwsx pH u  MossipHBIX
KOHLEHTPALUAX BELIECTB.

Bapuanr IIpouecc

pH Konnentpanus Bemecrs,

MOJIB/JI

KMnO, — 0,001
FeSO, — 107
MnSO, - 0,1
Fe2(804)3 — 0,005

1 KMnO4 + FeSO4 + H2804 - 5

Nell
Hammmmre cXemMbl KaTOAHOTO W aHOJHOTO IPOIECCOB IPU  DJISKTPOJIU3E
pacTBOpa COJIM C MHEPTHBIMU AJIEKTpojamMu. Paccuutaiite maccy (st raza — oObeM
IIPH H.Y.) BBIJICTISIONIETOCS Ha KATO/IC BEIIECTBA MPH 33JaHHBIX yYCIOBUSIX.
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Bapmu- Coasb Cnia Bpems
aHT TOKa, A
1 Na,SO, 6 154
Nel?2

CocTaBpTe CXE€My TaJIbBAHMYECKOIO DJJIEMEHTA M3 JBYX IIOJIYJJIEMEHTOB,
HaIlMIIUTE ypaBHEHHE TOKoOOpa3yrouieil peakuuu, paccunrtaiire 1C u u3MeHeHue
cBoOoaHOM 3Heprun ['md6ca AG 117151 COCTaBIEHHOTO TaJIbBAHUYECKOTO JIEMEHTA.

Bapuant KoHuenTpanusi KaTnoHOB
MOJIy3J1€MEHTOB, MOJIb/JI
MepBoro BTOPOTO
1 Zn/ Zn** Ag/Ag*
0,01 0,02
Nel3

JIBa MeTasia HaXOAATCS B KOHTAKTe Apyr ¢ ApyroM. Kakoii u3 metamioB Oyaer
KOPpPOAUPOBATh MPH MOMNAJAaHUU HX B BJIEKTPOJUTUYECKH MPOBOMSAILYIO Cpexy?
CocraBbTe cXeMy KOPPO3HOHHOI'O TaJIbBAHMYECKOTO 3JIEMEHTA U YPaBHEHUS PEaKLUn
AQHOJIHOTO OKHCJIEHUS Y KaTOAHOTO BOCCTAHOBJICHUS.

Bapuanr | Kontakrupyromue Cpena
MeTaJLIbI 3JIEKTPOJIMTA
1 Fe, Ag BnaxxHb1ii
BO3JIyX

Ikajaa oneHuBaHuA

[IIxana orieHnBaHus

Kpurepun onenuBanus

«OTANYHO» BBITIOJTHEHBI BCE 33JJaHUSI KOHTPOJBHOU paboThl; paboTa BHINIOTHEHA B
CpOK, opopMIIEHHE, CTPYKTYpa U CTUJIL paboThl 00pa3loBbie; paboTa
BHIMIOJTHEHA  CaMOCTOSITENBHO, MPUCYTCTBYIOT COOCTBEHHBIE
000011IeHHs, 3aKJIFOUYEHNS U BLIBOIEI.

«Xopormio» TEeOpeTUYecKasi YaCTh U PacyeThl KOHTPOIBbHON paOOThI BHIIOTHEHBI C

HE3HAYUTENIbHBIMU 3aMEYaHUsSIMM; paboTa BBIIIOJIHEHA B CpPOK, B
oopMIIeHUH, CTPYKType M CTHJIE NPOEKTa HEeT IpyObIX OIMIMOOK;
paboTa BBINOJIHEHA CAMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHUs, 3aKIIOYEHUs] M BBIBOJBI; NPAaBUIIbHBIE OTBETHI Ha BCE
BOIIPOCHI € IOMOIIBIO MPENOJABATENS] IPH 3aALIUTE PAOOTHL.

«y,Z[OBJ'ICTBOpI/ITCJ'ILHO »

BBHITIOJTHEHHBIE 3aJaHUsI KOHTPOJIBHONH pabOThl UMEIOT 3HAYUTEIbHBIC
3aMeyaHusi; paboTa BBHINOJHEHa C HapylleHHueM rpaduka, B
oopmIIeHHH, CTPYKTYype M CTHJIE paboThl €CTh HeI0CTaTKH; padboTa
BBITNIOJTHEHA CaMOCTOSITENILHO, MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs; OTBETHI HE HA BCE BONPOCHI ITPU 3aIUTE PabOTHI

((HeYJIOBJ'I CTBOPUTCIILHO»

3aJaHUsI B KOHTpOJ’IBHOfI pa60Te BBIIIOJIHEHBI HE€ ITOJHOCTHBHO HJIN
HEMPaBUILHO; OTCYTCTBYIOT WJIH CJETaHbl HEMPaBUIbHBIC BBIBOABI U
0000meHus; opopmieHrue pabOThl HE COOTBETCTBYET TPEOOBAHUSIM;
HET OTBETOB HA BOIMPOCHI MIPH 3aIIUTE PAOOTHI.
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8.2.5. Tembl I CaMOCTOSATEIbHOM PadOThI CTY/IEHTOB

TeMbl VIS CAMOCTOATEIHLHOM PA0OTHI:

1. DneKTpoHHOE CTPOCHUE aTOMa U CUCTEMATUKA XUMHUECKUX AJIEMEHTOB.

2. KBanToBoMexannueckast Mmojieinb atoma. [lpuntun [laynm n mpasuio XyHza.

3. CTpoeHre MHOTO3JIEKTPOHHBIX aTOMOB.

4. Xumnueckas cBsi3b. OCHOBHBIE THUIIBI U XapaKTEPUCTUKU CBs3U. KoBaneHTHas u
MOHHAs CBSI3H.

5. 'mbpuauzanusi, BUAbI, TEOMETPHS MOJIEKYI.

6. KoMriekcHbie CoeIMHEHUS.

/. OCHOBHbIE BHJbl B3aUMOJACUCTBUS MOJEKyd. Cuiabl MEXKMOJIEKYISIPHOTO
B3auMojiericTBus. BopoponHas cBs3b. JIOHOpHO-aKIENTOPHOE B3aUMOJICUCTBHE
MOJIEKYL.

8. KommekcHbie coemuHeHHs. KOMIUIEKCHI, KOMILIEKCOOOpa30BaTed, JUTAHIIbI,
3apsA]l 1 KOOPJAUHALMOHHOE YUCIIO KOMILUIEKCOB.

9. Xumus BemiecTBa B KOHICHCHUPOBAHHOM COCTOSIHUA. XHWMHYECKOE CTPOCHHE
TBEpJOro Tesia. AMOpQHOE COCTOSIHUE BEIIECTBA.

10. Kpucramnsl. Kpuctamimueckue pemerki. XuMU4ecKas CBsI3b B TBEP/BIX TENax.
11. Metannu4deckast CBsI3b U METAJLJIBI.

12. XvuMudeckas CBSI3b B MOJIYIPOBOJIHUKAX U TUIICKTPUKAX.

13. Xumuueckoe paBHOBECHME B IETEPOreHHBIX cucreMax. da3oBoe paBHOBECHE.
[IpaBuno das.

14. TloBepxnoctHbie  siBaeHusi. CopOums.  AncopOLMOHHOE  paBHOBECHE.
['eTeporeHHbIe JUCIIEPCHBIE CUCTEMBI.

15. AccouuupoBaHHbIE U HEACCOLMUPOBAHHbBIE 3JIEKTPOoiUThl. CBONCTBAa pacTBOPOB
aCCOLMUPOBAHHBIX AJIEKTPOJIIUTOB. AKTUBHOCTD.

16. OcobeHHOCTH BOABI KaK PACTBOPUTEINS. DIACKTPOIUTHUECKAS JUCCOIIUAINS BOIBI
17. CtangapTHBIN BOAOPOIHBIN 3JIEKTPOA U BOJOPOAHAS IIKaIa MOTEHIUAJIOB.

18. TloTeHmManbl METATUIMUECKHUX, Ta30BBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AIEKTPOJIOB.

19. NoHceneKkTUBHBIE SJIEKTPOIBI M CEHCOPBI. MeMOpaHbl 1 MEMOpaHHBIN TOTEHITHAI
20. Koppo3us mmop neficTBreM OTyKIar0INX TOKOB.

21. Metonpl 3amuThl OT KOPPO3WH: JIETHPOBAHHUE, AJIEKTPOXMMHUYECKAs 3alluTa,
3alIUTHBIE TTOKPBITHSL.

22. VI3MeHeHne CBOMCTB KOPPO3UOHHOM cpeibl. UHrHOUTOpPHI KOppOo3un

23. DAEKTPOJIN3 C HEPACTBOPUMBIMH U PACTBOPUMBIMU aHOJAMHU

24, DNEKTPOXUMUYECKUE IHEPTOYCTAHOBKH. DJIECKTPOXUMHUUYECKHE TTpeoOpa3oBaTe,
KOHJIEHCATOPBI.

25. DnekTpoxuMuydeckas 00paboTKa METAIIOB. DIEKTPOXUMUIECKUAE TTOKPBITHS.

26. OpraHuyeckue MOJIMMEPHbIE Marepuaibl. MeTolbl MOJyYEHHUs TOJIUMEPOB,
MOJIMMEpHU3aIus, MOJTUKOHIEHCAIUS.

2. CtpoeHue U CBOMCTBA MOAUMEPOB. [IpuMeneHne nomMepos.

28. ®a3oBble paBHOBecHsl. [luarpaMma cOCTOSTHUSL BOJBI.
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29. llennbie peaknyn. DOTOXUMUYECKHUE PEAKITHH
30. Komutonaaeie cucteMsl. JITuciepcHOCTD U IUCIIEpCHBIE CHCTeMbl. Kitaccudukanms

AUCIICPCHBIX CUCTCM.
IxaJja oneHUBaHUA

[xana oneHMBaHUS Kpurepuu onenrBanus

«OTIUYHO» OOygarommiicss TIIYOOKO M COJEPKATEIBHO PACKPBIBACT TEMY
CaMOCTOSITENIbHOW PabOThl, HE NOMYCTHB OIMOOK. OTBET HOCUT
pa3BEepHYTHIN U MCUEPIIBIBAIOIINM XapaKTep.

«Xopomo» OOyyaromuiicss B IIEJIOM PAacCKpPbhIBACT TEMY CaMOCTOSITEILHOM
paboThl, OAHAKO OTBET XOTS Obl HAa OAMH M3 HUX HE HOCHUT
Pa3BEPHYTOT0 U UCUEPIIBIBAIOIIETO XapaKTepa.

«Y T1OBIIETBOPUTEIHHOY OOyyaromuiicss B IEJIOM pacKpbhIBa€T TEMY CaMOCTOSITEIbHOM
paboTel W  JOMYyCKaeT psAd HETOYHOCTEH, (QparMeHTapHO
pacKpblBaeT COJEp)KaHHE TEOPETUYECKUX BOMPOCOB WM UX
pacKpblBaeT  COAepXKaTelbHO, HO JOMYyCKas 3HaYUTeNbHBIC

HETOYHOCTH.
«HeynoBneTBOpUTENHLHO OOyyaronuiicss He BiajeeT BbIOpaAaHHOW TEMOUM CaMOCTOSTEIbHOM
paboThI
8.2.6. I/IHI[I/IBI/II[yaJILHbIe 3ajaHusd  JJisd BbIIMOJHCHUSI PaCU€THO-

rpaguyeckoi padoTbl, KypcoBoil padoThl (IPOEKTA)

PI'P, KP u KII no pucuumnnune «Xumus» padodei mporpaMMoi 1 yaeOHbIM
IJJAHOM HE MPENYCMOTPEHBI.

8.2.7. TemaTuka 1eJ10BOMH UTPbI

1. [IpoGnemuast cutyarusi «llogroroBka siekTponuTa [JIs1 CBUHIIOBO-
KHCJIOTHOTO aKKyMyJsiTopay. HeobXxoaumo mpUTroOTOBUTH PAacTBOP CEPHOM KHUCIIOTHI
3aJlaHHOM  KOHIleHTpanuu (MO0  3aJaHvio  mpernojamaTens) w3 Oosee
KOHIICHTPUPOBAHHOTO pacTBopa. J[s A3TOro Hy»XHO BBIMOJHUTH COOTBETCTBYIOIIHE
pacyeThl, MPUTOTOBUTH PACTBOP, IMOIB3YSICh XUMHUYECKOW TOCYAOW M pearcHTaMu B
COOTBETCTBHH C MPaBUIaMH, TPOBEPUTH PE3yJbTAaT METOJOM apEOMETPHUH, TPUMEHSIS
CIIPaBOYHYIO JIUTEPATYPY.

2. IIpo6nemnuas cutyanus «Cobdepu XUT: momydeHue aMeKTpUIeCKOl SHEPTUH
Ipyd TOMOUIM XHMMHYECKOTO MCTOYHUKA TOKa». W3 MpeiokeHHBIX CpeacTB
(XuMHuecKas mocyja, peareHThl) coOpaTh padbOTalOIIUN ralbBaHUYECKUN AJIEMEHT,
onpeaenuth ero IJC, paccuurath Teoperndeckoe 3HadueHue I[[C, monb3ysch
CIIPaBOYHOM JIMTEPATYpPOH, COCTABUTH CXEMY I'aJIbBAHMYECKOTO 3JIEMEHTA.
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IIIxana omeHNBaHUA

[Ixana oneHUBaHUS Kpurepuu onenvBanus

«OTIUYHO» OOyuarommiicss TIIyOOKO M COJEP)KATEIbHO PACKPBIBAET TEMY
JICIOBOM UTPHI, HE JOMYCTUB OMHUO0K. OTBET HOCUT pa3BEPHYTHIN
Y WCUEPIIBIBAKOIINN XapaKTep.

«Xopomo» OOyJaromuiicst B 1[EJIOM PacKpBIBACT TEMY JEIIOBOUM UTPHI, OJHAKO
OTBET XOTsA Obl HAa OJMH M3 HHUX HE HOCUT pPa3BEPHYTOTO U
HCYEPIIBIBAIOIIETO XapaKTePa.

«Y IOBJIETBOPUTEIILHO» OOyuaromuiics B I1IJIOM pPACKPBIBAET TEMYy [EJIIOBOW WIPHl H
JOMyCKAaeT psAl  HETOYHOCTEeH, (parMeHTapHO  pPacKphIBAET
COJIepKaHUEe BOIIPOCOB WJIM UX PACKPBIBAET COJEP’KATEIbHO, HO
JIOITyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBHO» OOyuaromuiicst He BiasieeT BbIOpaHHON TEMOM J€T0BOM UIPbI
8.2.8. OHUEHOYHBIE CPEJACTBA HPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganus) aJis 3auera:

1. CoBpemeHHOE TMpeACTaBIEHUE O CTPOCHMHM aToma. J[BOMCTBeHHas mpupoaa
AJIEKTPOHA.

2. ®u3nyeckass MHTEPHpETAUs KBAHTOBBIX yucen (n, 1, mj, M) sHEPreTHYecKux
YPOBHEM AJIEKTPOHOB B aTOME.

3. Pacripenenenune snextpoHoB B aromax. [lpunnun Ilaynu (orpanuyeHuwe 1o
pacrpesiesieHuI0 3JIeKTpOHOB Ha opoOutaisax). [IpaBuno KieukoBckoro (mpUHIUIT
HauMeHblled sHeprun). [lpaBuno Xynpga (0 mopsiike 3amojJHEHUsT CBOOOJHBIX
opOuTanei).

4. DneKTpoHHBIC (OpPMYJIBI aTOMOB. PacrmoyokeHne  3JeMeHToB ¢ S-, p-, d-, f-
OpOUTAISIMU DJIEKTPOHOB B IEPUOUYECKOMN TabIHIIE.

5. CoBpemeHnHas (popMyIHpOBKa NEPUOIUYECKOro 3akoHa. [lepuonnyeckas cucrema
J.1. Menneneena (epuoibl, Tpynibl, MOATPYIIIbI).

6. OcHOBHBIE CBOWCTBA aTOMOB (aTOMHBIIN pagnyc, SHEPTHsI HOHU3AINH, CPOACTBO K
AJIEKTPOHY, 3JEKTPOOTPULATENBHOCTD). [IepMoInYHOCTh CBOWCTB aTOMOB.

7. Meramiet u Hemetauibl B IICO. KUCIOTHO-OCHOBHBIE M OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupona cun xumMuueckoro B3auMozencTBua. OOpazoBaHuE KOBAJIEHTHOUN CBSI3H.
[TonsipHast u HenoNsIpHAs KOBAJEHTHAs CBA3b. J{UMONBHBI MOMEHT MOJIEKYJIBI.

9. CpolicTBa KOBaJIEHTHOM CBSI3U (JJIMHA CBSI3U, DHEPTUs CBSI3U, HACBHIIIAEMOCTb U
HaIpaBJIEHHOCTb CBSI3HU).
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10. CnocoObl mepekpbIBaHMs JIEKTPOHHBIX OO0JIAKOB MPH OOpa3oBaHUU G- U T-
cBsa3eil. KpaTHbie xumuueckue cBs3u. ['nbpuanszanus aToMHBIX OpOUTAIICH.

11. HonHasg cBs3b U €€ CBOWCTBa (HEHACHIIIAEMOCTb W HEHAIPABJICHHOCTD).
HNoHHbBIE KPUCTAIUINYECKUE CTPYKTYPBL.

12. JIoHOpHO-aKIENTOPHBIH  MEXaHW3M  O0pa3oBaHUs  KOBAJICHTHOM  CBS3U.
BonoponHas cBs3b.

13. Meranibl ¥ UX MECTO B IIEPUOIUUECKON cucTeMe. MeTalmniyeckas CBsI3b.

14. Duranbnus. Buubl XUMUYECKMX peakiuid 1o  TemwioBoMmy  3ddekry.
KonnuecTBeHHas XapakTepuCTUKA TEIUIOBOTO dPdeKTa.

15. Dutponus, e€ n3MEHEeHHs B XUMHUYECKHUX Iporeccax. Il 3aKkoH TepMOIuHaMUKH.
16. CobGomnast sueprusi ['mb60ca Kak KpuTepuil CaMOMPOU3BOJIBLHOTO MPOTEKAHUS
peaxiuil. DHTATBMUHHBIA U SHTPONUUHBIN (PAKTOPHI.

17. Ckopoctb xumuyeckod peakuuu. DakTopbl, BIMSIIOUME HA CKOPOCTh
XUMHUYECKOH peakuuu (KOHLIEHTpaIysl, TeMIepaTypa, IPUCYTCTBHE KaTalu3aTOPOB).
18. 3axon geiictBus macc. KoHCTaHTa CKOPOCTH pEaKIUH.

19. DHeprus akTuBauys U €€ BIUSIHUE HA CKOPOCTh XMMHUECKOIO IIpolecca.

20. Ilonstne o karamuse. Buapl xaTanu3atopoB (TOMOTEHHBIE M T'€TEPOTEHHBIE).
M3MeHeHue 3HEpruy akTUBAllUM XUMHUUYECKOW Peakiy ITPU KaTalu3e.

21. XuMmuyeckoe paBHOBECHE B OOpaTMMbIX peakuusx. KoHcTaHTa XMMHUECKOro
PaBHOBECHSI.

22. CwelieHne XMMHYECKOTO PaBHOBECHSA IO BO3ACHCTBHEM BHEIIHUX (haKTOPOB.
[Tpuanmn Jle-I1laremnse.

23.00mme moHATHA O pacTBopax. CrmocoObl BBIPAXKECHHS COCTaBa PacTBOPOB.
PacTBOpUMOCTH BEUIECTB B BOJIE.

24. DNEeKTpONUTHYECKAsT TUCCOLMAIMS KHUCJIOT, INeJIoYell W cojied B BOJHBIX
pactBopax. Crenens gucconuanuu. CUiabHbIE U Cl1a0blie SJEKTPOIUTHI.
25.01eKkTponuTuyeckass Auccouuanus Bonabl. VoHHOe mpou3BeAECHHE BOABIL.
Bonopoanblii mokaszaTesib M €ro 3HAYEHHS B KHUCJIOW, HEUTPAJIbHOM W IIEJIOYHOMU
cpene.

26.T'unponu3 BOIHBIX pacTBOPOB coseil. KoHcTanTa u crenenb ruapoimsa.
27.1loHATre 0 KOJUIOMAHBIX pacTBOpax. [loBepXHOCTHBIE SBICHMUS.

28.Peakuuu oOkucIeHMsT U BoccTaHoOBJeHUS. CTeneHb OKUCICHUS XUMHUYECKHUX
aneMeHTOB. OKHCIUTENbHBIE M  BOCCTAHOBUTENBHBIE CBOMCTBA aTOMOB B
3aBUCUMOCTH OT CTENEHU UX OKHUCIICHUS. TUIINYHBIE OKHCIUTEIN U BOCCTAHOBUTEIIH.
29.DNEeKTPOXUMHUYECKHUE SIBJICHUS HAa TPaHUIIE METaUl - PacTBOP. DJICKTPOIHBIC
MOTEHIMAbl METAJUIOB. Psiji METamioB MO BEJIWYMHE CTAHJAPTHOIO 3JIEKTPOJAHOIO
MOTEHIMANA.

30. XumMuueckue OCHOBBI JEHCTBHS TallbBAHUYECKUX JJIEMEHTOB. YCTPOMCTBO U
paboTa MeHO-IIMHKOBOTO AieMeHTa (dnemenTa lanuams-SAkoon).

31.PoJib XMMHUECKOT0 SKCIIEPUMEHTA MPHU OTKPHITUN XUMHUECKUX UCTOYHUKOB TOKA.
O6opynoBanue 115 ofrydeHust dnementa Jlanuais-Axkoou.

32.TlonsTue 06 smekTpoan3e. AHOIHBIC U KaTOIHBIC MTPOIECCHI IIPH JICKTPOJIN3E.
33.D0eKTpoan3 paciyiaBOB M BOJIHBIX pacTBOpoB cosiedd. Mcmosb3oBaHue
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pPacTBOPUMBIX  3JIEKTPOAOB MpH paPUHUPOBAHMM METAIOB U HAHECEHUHU
rajbBaHUYECKUX OKPBITHH.

34.TexHOJOTHUSI TIPOBEACHMS AJIEKTPOJU3a B JIA0OpaTOpvM U Ha TMPOU3BOJICTBE.
["anpBaHOIIACTHKA U TAIIBBAHOCTET U

35.XuMHueckasi  CyIIHOCTh  OCHOBHBIX  BHIOB  KOPpO3UU  (XUMHYECKOM,
ANEKTPOXUMHUYECKOH ). OCHOBHBIE METO/IbI 3aLIUTHI METAJIJIOB OT KOPPO3HUH.

36. DJIeKTPOXUMUYECKNE OCHOBBI KATOJHOW M MPOTEKTOPHOM 3alIUThl METANIOB OT
KOPPO3HH.

37.TlonsiTEe 0 KECTKOCTHU BOJBI, KOJIMYECTBEHHAS] XaPAKTEPUCTUKA KECTKOCTH BOJIBI.
BpeMeHHas ¥ MOCTOsTHHAS KECTKOCTh BOJIBI.

38. Meronpl yCTpaHEHHUS JKECTKOCTH. MeToauka NpOBEACHHUS HKCIEPUMEHTA
YMSITYEHUS! BOJbI, HUCIIOJIB30BAHUE PEAreHTHOTO METO/la U MOHHOOOMEHHHMKOB IS
YMSITUEHHS BOJIBI HA IPOU3BOJICTBE.

8.3. MeToanueckue MaTepuaJibl, onpeaesisiiomue Npoueaypbl olleHHBaHUS
3HAHUH, YMEHHUI, HABBIKOB M (WJIH) ONbITA AEATEJbHOCTH, XapPaKTEePH3YOIIUX
JTanbl (OPMUPOBAHUA KOMIIETEHIMA

OCHOBHOW 1LENBIO TPOBENCHUS MPOMEKYTOUHOW ATTECTALUUU  SIBISACTCS
ONpENENICHUE CTENEHU JOCTHKEHUS Melied Mo y4yeOHOM JUCUUIUIMHE WU €€
pasnenaM. OCyIIeCTBIACTCA ATO TPOBEPKOM U OIIEHKOW YPOBHS TEOPETUUYECKOM
3HAaHUW, TIOJYYEHHBIX OOYYalOUIMMHCS, YMEHHUS NPUMEHATh HUX B PEUICHUU
NPAaKTUUYECKUX 3373y, CTENEHH OBJIAJEHUS OO0YyYaroIMMHCS MPAKTHUYECKUMU
HaBBIKAMH ¥ YMEHUSIMHU B 00beMe TpeOOoBaHM paboueli MporpaMMBbl MO JUCIUILIAHE,
a TaKKe UX YMEHHUE CaMOCTOATEIbHO padoTaTh ¢ yUeOHOM IUTEpaTypo.

Opranuzainusi IpoBEIEHUS MPOMEXKYTOUYHOM aTrTecTaluy periiaMeHTUpOBaHa
«Ilonoxkennem 00 opraHu3alu 00pa30BaTENBHOIO TIpoliecca B  (eaepabHOM
roCy/IapCTBEHHOM aBTOHOMHOM 00pa30oBaTEIbHOM yUpexIeHUH «MOCKOBCKHIA
MOJIMTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3aTe/iu OLlEHUBAHUS KOMINETEHIUIl HA Pa3JIUYHBIX ITaNax MX
(¢opMupoBaHUs, AOCTH:KEHHE OOYYAWIIMMHCH IJIAHUPYEMbIX pe3yJbTaTOB
00y4eHus Mo AUCHUITHHE

MK-13

CMOCOOHOCTHIO MPOBOAUTH IKCIIEPUMEHTHI 10 3aJaHHBIM MeTOAHKAM, 00padaTLIBATh M AHAJTU3MPOBATH
pe3yJIbTaThl, ONMCHIBATH BBINOJHEHNE HAYYHBIX HCCIIeJ0BAHUM, TOTOBUTH JaHHbIE JJIS COCTABJICHUS
HAYYHBIX 0030POB U IMyOJINKANMIA

Yran Kputepun ouennBanus
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(YypoBeHb) He 324YTeHO 3a4TEHO

3HATDH OOyyaronuiicsi JeMOHCTPUPYET IMOJHOE OTCyTcTBHE | OOyyarommiics JEMOHCTPHUPYET COOTBETCTBHE
WIK HEJOCTaTOYHOE COOTBETCTBUE CIEAYIOIIUX | CIAECAYIOUIUX  3HAHUIL OCHOBHBIE MOJIOKEHUS
3HAHUIl: OCHOBHBIE OJI0KEHUSI COBPEMEHHOH TEOpUH | COBPEMEHHOI TEOpUH CTPOCHMS aTOMa, XUMHUYECKOH
CTPOCHHUS aTOMa, XMMUYECKOH CBSA3M, SHEPreTUKU U | CBA3M, DHEPTeTUKH M KMHETHKH XMMUYECKHUX PEeaKIMi,
KHHETUKH XHMHYECKHX PpEaKkIHd, XHMHYECKOTO | XHMHYECKOTO  pPaBHOBECHS, TEOPHHM  PACTBOPOB,
PaBHOBECHSI, TEOPUH PAcCTBOPOB, DICKTPOXHMHHM, a | HNEKTPOXWMHH, a TakKe OCHOBHBIC COCAWHECHUS
TaK)ke OCHOBHBIC COCOMHEHHS D3JEMEHTOB, WX | JIEMEHTOB, HX KIACCH(PHUKAMIO ¥ XUMHUYECKHE
KIacCU()MKAIMI0O ¥ XHMHYECKHE IPEBPAIICHUS; | IPEBpPAICHNs; IpaBwia padOThl B XHMHYECKOH
nmpaBriIa pabOTHl B XUMHUYECKOW Jaboparopuu W ¢ | 1abopaTopHy M C MMEIOUIMMHUCS IpHUOOpaMu, IpaBHiia
UMeIoIMMICs TpubopaMu, mpaBwiia oQpOopMIEHUs | opopMIICHHS OTYETOB I10 JTAOOPATOPHBIM paboTaM.
OTYETOB I10 JJa0OPaTOPHBIM paboTaM.

yMeTh OOygarommiicss He yMeeT WIM B HemoctaTowHoit | OOywaromruiics JEMOHCTPHUPYET COOTBETCTBUE
CTENICHN YMEET ONpENCNATh XUMHUYECKHE CBOWMCTBA | CICHYIONIMX  yMCHHH:  ONpENensITh  XHMHYECKHE
3JIEMEHTOB W WX COCIWHEHMH IO IIOJOKEHHWIO B | CBOWCTBAa 3JIEMEHTOB M WX COCAMHEHHI IO
IICD, ux BiIusHUE Ha CHUCTEMY, HanpasieHue | nojoxkeHuto B [ICD, ux BIMSIHME Ha CUCTEMY,
XUMHUYECKHX B3aUMOJCHCTBHUH, KHCIOTHO-OCHOBHOHM | HalpaBJICHHUE XUMHYECKUX B3aNMOJICHCTBUH,
XapakTep Cpeasl, BO3MOXHbIE MOOOYHBIE MPOIECCHl | KHCIOTHO-OCHOBHOM XapakTep cpelbl, BO3MOXKHBIE
(KOppO3MOHHBIE U JIp.) U TPEJCKa3bIBaTh UX BIMSHHE | TOOOYHBIE Tpolecchl (KOPPO3MOHHBIE M JAp.) H
Ha TEXHOJIOTHUECKUH IMpOoIecc, OKPYXKAIONIYI0 Cpely | MpeACKa3plBaTh HUX BIMSIHME Ha TEXHOIOTHYECKHUH
W 4eJIoBeKa, MpejlaraTb CrocoObl 3alUThl OT HUX, a | IPOLIECC,  OKPYXKAIOLIYI0  Cpely U  4elloBeka,
TaKke  NPUTOTaBIMBATH  PACTBOPHl  HYXKHOH | Ipeajarath CIOCOOBI 3allMTHl OT HHUX, a TaKXe
KOHIICHTPAIINX U ONPEACIATh €€ JIIOOBIM JOCTYIHBIM | IPUTOTaBIMBATh PACTBOPHI HY)KHOH KOHIIGHTPAlHUU H
METOJIOM (THTPOBAaHHE, C IOMOIIBIO apeOMETpa W | ONPEAEIATh €€ JIIOOBIM  JOCTYNHBIM  METOAOM
T.I.), W3MepsAThb pH  BOAHBIX  PacTBOPOB | (TMTPOBaHME, C IOMOLIBIO aPEOMETPA U T.J1.), U3MEPSTh
3JIEKTPOIINTOB; MOJb30BATECS  OCHOBHBIMM | pPH BOIHBIX pacTBOPOB JIEKTPOJMTOB; IOJIB30BATHCS
M3MEPHUTEILHBIMA CpeacTBaMu XMMHYECKOTO | OCHOBHBIMH MN3MEPHUTEIEHBIMH CpeacTBaMu
9KCIEPUMEHTa, XUMUYECKOH IOCYIOH, IUIAHUPOBATh | XUMUYECKOIO0 JKCIIEPUMEHTA, XUMHUUYECKON IIOCYNOH,
XUMHYECKHH SKCIIEPUMEHT, (OPMYIHPOBATh BEIBOJBI | MJIAHUPOBAThH XUMHYECKHH SKCIEPUMEHT,
Ha OCHOBaHHHM MOJTYYEHHBIX Pe3yIbTaTOB (hopMyIHpOBaTh BBIBOJbI HA OCHOBAHHM ITIOJIyYESHHBIX

pe3yapTaToB

BJIa/IeTh OOyuJarommiicss He BiajeeT WIH B HegoctarodHoi | OOydarommiics BIaJeeT B IOJHOM o0beMe U
CTEIICH! BIIAJICET METOAAMH pacdyeTa KMHETHYECKHX | MPOSABISET  JOCTATOUYHOCTh  BJIQJICHHWS  HABBIKAMH
¥ TEPMOJMHAMHYECKUX XapaKTEPUCTUK XUMHUYECKHX | (MOTYT JIONyCKAlOTCsS HE3HAuUTENbHBIC  OIIHOKH,
peakuii, pacuera KOHLEHTPALMA pacTBOPOB U | HETOYHOCTH, 3aTPyAHEHMs): METOJaMH  pacuera

KOJIMYECTB pearupyronx 1 00pa3yroluxcs BEeIeCTB
[0 XUMHYECKOMY YpPaBHEHHIO, pacdeTa MOKa3aTens

KHACJIOTHOCTH cperpl, pacueta SC u
OKHCJIUTCIIBHO- BOCCTAHOBUTCIIBHBIX IIOTCHIHMAJIOB
peakiuii.

KUHETUYCCKUX U TCPMOANMHAMHUYCCKUX XAPAKTCPHUCTUK

XUMHUYECKUX  peaklui, pacuera  KOHLEHTpAaLMH
pacTBOpOB U
obpa3zyrommxcs

YPaBHCHUIO, pacdye€Ta 1mokKasarejsi KUCJIOTHOCTH CPEIbI,

KOJIMYECTB  pearupymomux

BCIICCTB 1o XUMHUYECKOMY
pacuera SI[C U OKHUCJIIMTCJIIBHO- BOCCTAHOBHUTCIIBHBIX
IIOTCHIIMAJI0OB peaKHHﬁ.
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8.3.2. MeToanka olleHUBAHUSA Pe3yIbTATOB IPOMEKYTOYHOM aTTeCTAIUM

[lokazarenssmMu OlLEHMBAaHUS KOMIETCHUMHA Ha

oTare

MPOMEKYTOUYHOU

arrecraiun 110 JUCHHIIIIMHC «XUMHS»  SBISIFOTCS PE3YIIbTAThI O6y‘{€HHH 110

JTUACIIATLINHE.
OIICHO‘IHI)IFI JIUCT PE3yJIbTaTOB oﬁyqum{ o IUCHUIIJIMHEC
YpoBeHb
c(hOpMUPOBaHHOCTHU
Kon
KOMITETSHIIHH 3Hanus VYmeunus Hasriku KOMIIETEHIIMY Ha
JTaHHOM JTarne /
OIleHKa
OCHOBHBIC ONpEeNIEIATh METOJaMU pacyeTa
ITOJIOKCHUS XHMHYECKHE CBOMCTBA KHHETHYECKUX U
COBpPEMEHHOM 3JIEMEHTOB M HX TEPMOUHAMHYECK
TEOPHUH CTPOCHUS COCIMHEHHH 11O UX XapaKTEPUCTHK
aToma, moyioskeHuto B I1CDO, XUMHYECKAX
XUMUYECKOH CBSI3H, UX BIMSIHUE HA peakuuii, pacuera
SHEPTeTHKHU U CUCTEMY, KOHIICHTpaIHii
KUHETHKHU HanpaBJIcHUE pPacTBOPOB U
XAMHYECKHX XAMHYECKHX KOJINYECTB
peakuuii, B3aUMOJICUCTBHUIA, pearupyromux u
XUMUYECKOTO KHCJIOTHO-OCHOBHOM 00pa3yrIuxcs
paBHOBeECHS, XapakTep Cpesbl, BEIIECTB I10
TEOPUH PACTBOPOB, | BOZMOXKHEIE TOOOYHEIE XUMHYECKOMY
3JIEKTPOXHUMHUH, & MIPOIIECCHI YpaBHEHHIO,
TaK)Ke OCHOBHBIE | (KOPPO3UOHHBIE U JIp.) pacuera
COCIUHEHMUS Y TIPEJICKa3bIBATh UX IoKa3aTens
3JIEMEHTOB, UX BIIMSIHUE Ha KHCIIOTHOCTH
KJIACCU(DUKAIUIO U TEXHOJIOTHYECKUH CpeJbl, pacyeTa
XUMHUYECKIE rpouecc, OACu
MIpEBpAaIICHHUS; OKPY>KaIOIIYIO CPEey U OKHCIIMTEIIBHO-
mpaBuia padOTHl B | YEIOBEKA, MpeJyIaraTh | BOCCTAHOBUTEIHHBI
[1K-13 XUMHUYECKOI CIIOCOOBI 3aIUTEI OT X MTOTEHIIUAJIOB
1ab0paToOpUu U C HHX, a TaKKe peaknuii.
AMEIOIIMMHUCS [IPUTOTABINBAThH
npubopamu, PacTBOPHI HYKHOU
MpaBuIa KOHIIEHTPAIUHN H
odopmteHuUs OTIPEICIIATh €€ JFOBIM
OTYETOB TIO JIOCTYITHBIM METOJIOM
1a60PaTOPHBIM (TuTpoBaHme, ¢
paboTam. MTOMOIIIBI0 apeoMeTpa

U T.1.), u3MepsTh pH
BOJ/IHBIX PACTBOPOB
3NEKTPOJIUTOB;
MOJTE30BATHCS
OCHOBHBIMHU
N3MEPUTETBHBIMU
CpelcTBaMHU
XUMHYECKOTO
9KCIIEPUMEHTA,
XUMHYECKOH MOCYA0H,
IJIAHUPOBATH
XUMHUUYECKUN
9KCIIEPHMEHT,
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(dhopMynupoBaTh
BBIBOJIBI HA OCHOBaHUH
HOJTyYCHHBIX
pe3yJIbTaTOB

OreHka 1Mo AUCHUILIAHE (CpenHee apuGMeTHIecKoe)

OmneHka 1O JUCHUIUIMHE 3aBUCUT OT YypPOBHSA  C(HOPMHPOBAHHOCTH
KOMITETEHIIMN, 3aKpEIJICHHBIX 3a JAMCHMILUIMHON M TMpEACTaBIsIeT CcOOOW cpenHee
apu(pMETUYECKOE OT BBICTABIICHHBIX OLIEHOK IO OTJAEIBHBIM pe3yJibTaTaM 00y4YeHHUs
(3HaHMS, yMEHUS, HaBBIKH ).

OrneHka «3a4TEHO» BBICTABJISETCS, €CIIU CpeliHee apu(PMETHUECKOE HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABISIETCS, €CJIU CpEIHee
apudmeTndecKkoe HaxoauTcsi B uHTepBaie ot 0 10 2,4.

[IpomexyTouHast aTrecTanus oOydarommxcs B ¢GopMme 3a4eT MPOBOAUTCS IO
pe3yJbTaraM BBINIOJIHEHUST BCEX BHUAOB Y4eOHOW paboOThl, MNPEAyCMOTPEHHBIX
Y4EOHBIM TUJIAHOM IO JUCHUIUIMHE «XUMUS», TIPU 3TOM YUHUTHIBAIOTCS PE3yJbTaThl
TEKYyIIEr0 KOHTPOJIsI YCIeBaeMOCTH B TeueHue cemectpa. OlleHKa CTeneHu
JOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTATOB 00YUEHHS 10 TUCIUIIIINHE
MPOBOAUTCS TpEnojaBaTejeM, BEAYIIMM 3aHATHS 1O JAUCHUIUIMHE METOJ0M
JKCIIEPTHOM ONEHKU. [lo WTOramM mMNpOMEKYyTOUHOM AaTrTecTaluu IO AUCHUILUIMHE
BBICTABJISIETCS OLIEHKA «3aYTEHO», HIIA «HE 3a4TCHO.

HIxkana
OLleHMBaHUA

Onucanue

BeinonHeHs! Bce BUJIBI yueOHOH palbOThI, MPETyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHHM, HAaBBIKOB MPUBEICHHBIM B
TabJIMIaxX TIoKa3aTeneil, onepupyeT NPHOOPETEHHBIMU 3HAHUSMHU, YMEHHSIMH,
3auTeHo HaBbIKaMU, IPUMEHSET X B CUTYallUsX MOBBIIIEHHOH clIokHOCTH. [Ipu 3TOM MOTyT
ObITh JIOMYIIEHbl HE3HAYUTEIbHbIE OIMIMOKM, HETOYHOCTH, 3aTPyIHEHHs IpH
AQHAINTUYECKUX  OIepalusxX, IMepeHoce 3HaHMM M yMEHUH Ha  HOBBIE,
HECTAaHJIapPTHbIE CUTYalUH.

He BeImonHeH oguH wiu Oosnee BUIOB Y4eOHOW palboThI, MpeayCMOTPEHHBIX
yueOHbIM MIaHOM. CTYIeHT AEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HaBBIKOB IO H3Tanam (ypoBHSIM) C(OPMHUPOBAHHOCTH KOMIIETEHIIMH,
JOTTYCKalOTCS 3HAUUTEIbHbIE OMIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHU,
HaBBIKOB 110 pAAY MOKa3aTeNel, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS
IIPY ONEPUPOBAHUU 3HAHUSIMU U YMEHUSMH MIPH UX TIEPEHOCE HAa HOBBIE CUTYAI[HH.

He 3auteno
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9. DaexkTtpoHHas nHGOPMALMOHHO-00pa3oBaTe/IbHas cpeaa

Kaxnprii oOyuaromuiicss B TeYCHUE BCETO Tepruoja 00ydeHus 00ecreunBaeTcs
WHIUBUTyIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAIMOHHO-
oOpasoBarensHOl cpeme YebOokcapckoro wuHcTtuTyTa ((prmana) MOCKOBCKOTO
MOJUTEXHUYCCKOTO YHHBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOW MMeEeTCs JOCTYI K

UH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHON cetn  «WHTepHeT» (nmamee — ceTh
«HTEepHET»), KaK Ha TEPpUTOpUH (PrIIHalia, TAK U BHE €€.
OnexkTpoHHass HHGPOPMAIMOHHO-00pa3oBaTeiabHasl Cpella — COBOKYIHOCTh

UH(GOPMAIIMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTUMA, COOTBETCTBYIOIINX
TEXHOJIOTMYECKUX  CPENICTB, OOECMEUYMBAIOIIUX  OCBOEHUE  OOYyYaIOIIUMHUCS
00pa30BaTeNbHBIX IPOrPaMM B MOJHOM 00BbEME HE3aBHUCHMO OT MECTa HaXOXKJIECHUS
00yJarommuxcs

DnekTpoHHas HH()OPMALIMOHHO-00pa30oBaTeibHas cpeia 00eCIeunBacT:

a) JOCTYI K y4eOHBIM IJIaHaM, paboyuM IporpaMmaM JTUCHUILIMH (MOIyJIei),
MPaKTHUK, SJCKTPOHHBIM YYEOHBIM H3JAaHUSM W JJICKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcaM, yKa3zaHHbIM B pa0ouMX MporpaMmax JUCIHUIUIMH (MOayJeH), IPaKTUK;

0) dopMupoBaHue >JIEKTPOHHOTO MOPTHOINMO OO0YUYaAIOIIETOCs, B TOM YHCIIE
COXpaHEHHE ero padoT U OLIEHOK 3a 3T PaboThI;

B)  ¢ukcauuioo  xoga  o0pa3oBaTENBHOrO  MpOLECca,  Pe3yJIbTaToOB
MIPOMEKYTOUHOM aTTeCTAIlMU U PE3yIbTaTOB OCBOCHHUS NMPOTPaMMBbI OaKkaiaBpHara;

') MpoBeJeHNEe YUeOHbIX 3aHATHIM, MPOIEAYP OICHKU Pe3yIbTaTOB OOy4YeHUS,
peainzanys KOTOPBIX IPETyCMOTPEHAa C IPUMEHEHUEM 3JIEKTPOHHOIO OO0Yy4eHWs,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH;

1) B3aMMOJICHCTBHE MEXAY YYaCTHHKAMHU 00pa30BaTEIbHOTO MpoIlecca, B TOM
YHClie CUHXPOHHOE M (WJIM) ACHHXPOHHOE B3aMMOJCHCTBHS TMOCPEIACTBOM CETH
«nTepHeT». OYHKIIMOHUPOBAHUE ICKTPOHHON UH(POPMAIMOHHO-00pa30BaTEILHOMN
cpenpl  O0ECmeurBaeTCs COOTBETCTBYIOUIMMH  CpeICTBaMU  HH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX ~ TEXHOJOTWMA W  KBanudukamueir  paOOTHHKOB, €€
WCTIONIB3YIONINX U TIOACPKUBAIOIITHIX.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMALIMOHHO-00Pa30BaATEIBHON Cpeibl
COOTBETCTBYET  3aKOHOJATeNbCTBY  Poccuiickoit ~ @eneparuu.  OCHOBHBIMU
coctapsitonumu DMOC dunuana sSBAsSIOTCA:

a) calT WHCTUTYTa B ceTu VHTepHET, pacmoJIOKEHHBIH 0 aJipecy
www.polytech21.ru, https://chebpolytech.ru/ xoToperii obecneumBaer: - AOCTYyM
oOy4Jaronuxcsi K y4eOHbIM TUIaHaM, pabourM MpoTrpaMMaM JUCIUIUIMH, MPAKTHK, K
W3JIaHUSIM DJIEKTPOHHBIX OMOJIMOTEUYHBIX CHCTEM, SJIEKTPOHHBIM HH(POPMAITMOHHBIM U
o0Opa3oBaTeNbHBIM pecypcaM, YKa3aHHBIX B pabouux mporpammax (pa3feinsl caiita
«CBenenus 006 00pa3oBaTeNbHON OpraHu3alkmn»); - UHPOPMUPOBaAHUE O0YHAIOITUXCS
000 Bcex U3MEHEHUSX yueOHOro mpoliecca (HOBOCTHAS JICHTA CaiiTa, JIEHTa aHOHCOB);
- B3aMMOJICHICTBHE MEXIY YYaCTHUKaMH 0Opa30BaTENBHOTO Tpoliecca (Moapasaeibl
caiita «3agaTh BONPOC AUPEKTOPY»);
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0) odunmanbHBle 3IEKTPOHHBIE aJpeca MOApa3AeNeHUl U COTPYJHUKOB
uHcTUTyTa C SHIekc-gomeHoM (@polytech21l.ru (CIMCOK KOHTAaKTHBIX JaHHBIX
nojpasneneHuit Ounnana pasMelleH Ha oduiMaibHOM caiite Punmana B paszele
«KoHTaKkTh», CHHCKM KOHTAKTHBIX OQPUIMATBHBIX  SJEKTPOHHBIX  JAHHBIX
npernojaBareneil  pasMelnleHsl B noapaznenax «Kadeape») obecneumBarot
B3aMMOJICUCTBHE MEXK]Ty YHACTHUKAMH 00pa30BaTEIHLHOTO MPOIIECCa;

B) JUYHBIM KaOuWHeT oOydaromierocs (moprdoino) (BXOoJ B JUYHBIN KaOMHET
pa3MenieH Ha oduimanbHoM caite Punnana B pasznene «CTyIOeHTy» MOApas/ene
«ONeKTpoHHasT HHPOPMAIIMOHHO-00pa3oBaTeibHasl Cpeaay») BKIIOYaeT B cels
moptgoano  CTyAeHTa, DOJICKTPOHHBIC BEIOMOCTH, PEHUTHHT CTYACHTOB W
oOecnieunBaer: - (UKCALMI0O XoAa OOpa3oBaTENBLHOTO TMpollecca, pPe3yIbTaToB
MIPOMEXKYTOUHOM aTTECTAllMM U PE3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHBIX MPOrpPaMM
oOyyaromumucs, GopMUPOBAHUE AIEKTPOHHOTO MOPTQOJIMO 00yHaromerocs, B TOM
4HCIIe ¢ cOXpaHeHue paboT 00y4JaroIIerocs, peleH3uil U OLIEHOK Ha 3TU padOThl,

I) DOJEKTPOHHBbICE OMOJMOTEKH, BKJIIOYAIONIUME HJIEKTPOHHBIE KaTajorw,
MOJIHOTEKCTOBBIE JOKYMEHTHI U 00€CTI€UMBAIOIINE OCTYN K y4eOHO-METOIUYECKUM
MarepuaiaM, BBITYCKHBIM KBaIHU(UKAIMOHHBIM paboTam u T.1.. Yebokcapckoro
uHctutyTa (punuana) - «<MUPBUCy»

1) 2IEKTPOHHO-0MOMMoTeunble cucteMbl (DBC), BKIIIOYAIONIME 3JIEKTPOHHBIN
KaTaJIOT U MOJIHOTEKCTOBBIE JOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- O6pasoBarenpHas wiatdopma KOpaiit -https://urait.ru

e) matdopma dpoBoro 00pa3oBaHUs [TonuTexa -
https://Ims.mospolytech.ru/

K) cucTeMa «AHTumaruar -https://www.antiplagiat.ru/

3) cucteMa »3JeKTpoHHOro mokymentooobopora DIRECTUM Standard —
obecreunBaeT JOKyMEHTO000pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenne BY3oMm OnexktponHbiil 1ekaHat» (MOCKOBCKHIA
MOJIUTEXHUYECKUN YHUBEPCUTET) oOecreynBaeT (PuKcaiuyio xoaa o0pa3oBaTeIbHOTO
mpoiiecca, pe3yyibTaTOB MPOMEKYTOYHOW aTTEeCTAllud U PE3YJIbTaTOB OCBOCHUS
o0pa3oBaTeNbHBIX MPOTrpamMM 00YHAIOIIIUMUCS;

k) cucrema «POLYTECH systems» obecrneunBaer uWHGOPMAIIMOHHOE,
JOKYMEHTJIbHOE  aBTOMATU3WPOBAHHOE  COIMPOBOXIEHHWE  00pa30oBaTEIHLHOTO
npoliecca;

) cucrema «AOUTYpUCHT obecrnieunBaeT JTIOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOK/ICHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOI M JIONOJHHUTEJIbHOH Y4YeOHOW JUTEPATYpPBHI,

HEe00X0MMOH /151 OCBOEHHS JUCIUIIIHHDI

OcHoBHas JauTepaTypa
1. Pocun, W.B. Xumnsa. VYueOnuk u 3amaunuk: ans By3oB/ W. B. Pocum,
JI. 1. Tomuna, C. H. ConoBbeB. — MockBa : WM3parensctBo IOpaiit, 2021. —
420 c.— (Beicmee o6pazoBanme). — ISBN 978-5-534-01536-2. — Tekcer
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anekTpoHHbii  //  OOpaszoBatenbHas — 1wiatrgopma  FOpaitit  [caiit]. < —
URL.: https://urait.ru/bcode/469142

2. Xumus : yueOHuk s By3oB/ FO. A. Jlebenes, I'. H. ®aneeB, A. M. I'ony0Ges,
B. H. IllanioBain ; mox obmewt penakmuenn I'. H. ®aneeBa. — 2-¢ u3xa., nepepad. u
non. — Mockpa : UsnmarenbctBo  FOpaiit, 2021.— 431c.— (Beicmee
obpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : dJIeKTpOHHBIA //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469031
3. O6miast 1 HEeopranuveckass Xxumus : ydeOHuk ans By3oB / D. T. Oranecsn, B. A.
[Tonikos, JI. U. Illep6akoBa, A. K. bpens ; mox penmakmueit D. T. Oranecsna. —
Mocksa : UznarensctBo FOpaiit, 2023. — 447 c. — (Bbiciee oOpa3zoBanue). —
ISBN 978-5-9916-6994-8. — TekcT : anextpoHHbIN // OOpa3oBaTenpHas miaTdhopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/510944

JononHuTenbHAas JIUTEpaTypa
1. 3aitnes, O. C. Xumusd. JlabopaTopHbIii PakTUKYyM M COOpPHHUK 3ajad : y4eOHOe
nocodue g By3oB/ O. C. 3aiiueB. — Mocksa : UznatensctBo FOpaiit, 2021. —
202 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct
anekTpoHHbit  //  OOpaszoBatenbHass — 1uiatdopma  FOpaiit  [caiit]. —
URL.: https://urait.ru/bcode/469344
2. OneiinukoB, H. H. Xumus. AnropuTMbl pemieHusi 3aqad M TECThI : y4eOHOE
nocobue s By30oB/ H. H. Oneiinukos, I'. Il. MypaBbeBa. — 3-¢ Hu37., UCHp. H
nom. — MockBa: MsmarensctBo  Opaitr, 2021.— 249c.— (Bricmee
obpaszoBanme). — ISBN 978-5-9916-9664-7. — Tekct : DJICKTPOHHBIA //
Oo0pa3zoBarenbHas miargopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/470470
3. Capraes, I1. M. O6mias u neopranndeckas xumus / [1. M. CapraeB. — 2-e u3f.,
crep. — Cankt-IlerepOypr : Jlans, 2023. — 276 c. — ISBN 978-5-507-46508-8. —
Texcr : snextponHsiii // JlaHb : 3nmeKkTpoHHO-OMONMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/310232

Ilepronvka
1. Hayunoe mnpubopoctpoenne / ria. pen. B.E.Kypoukun. — Cankt-IlerepOypr :
Nuctutyr  a”anmutuueckoro — mpubopoctpoenuss PAH, 2021. -  URL:

https://e.lanbook.com/journal/3111?category=931. — TeKcCT : 3JIEKTPOHHBIH.

11. IlpodeccuonaibHble 0a3bl JAHHBIX M HH(OPMALMOHHO-CIIPABOYHbIE

CUCTEMbI
[TpodeccuonanbHast 6a3a TaHHBIX U WNudopmanus o mpaBe COOCTBEHHOCTH
MH(OPMAIOHHO-CITPABOYHBIE CHCTEMBbI (peKBHU3UTHI JOTOBOPA)

CoBeplIeHCTBOBaHUE o0Opa3oBaHUs u
PIH)I(CHCpHOﬁ OCATCIIBPHOCTH BO BCEX HX
Acconmanus HHXeHepHOro o0pazoBanus Poccun MIPOSIBIICHUSAX, OTHOCSIIUXCS K Y4eOHOMY,

http://www.ac-raee.ru/ HAyYHOMY u TEXHOJIOTUYECKOMY
HaIIpaBJIICHUSAM, BKJIFOYast IIPOLIECCHI
npernoaaBaHusd, KOHCYJIbTUPOBAHUA,
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[Tpodeccuonanbras 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

HNudopmanust o mpaBe COOCTBEHHOCTH
(PEKBU3UTHI OTOBOPA)

HCCIICIOBaHMsI, pa3pabOTKH  HMHKXCHEPHBIX
pelleHui, BKIOYas He(TEra3oByl OTpacib,
TpaHcdepa TEXHOJIOTHI, OKa3aHUs ITUPOKOTO
CIeKTpa 00pa30BaTEIbHBIX yCIIyT,
oOecneueHUsT CBsI3el C OOIIECCTBEHHOCTHIO,
IPOM3BOJCTBOM, HAyKOW W HMHTErpalvd B

Hay4Has dJieKTpoHHas oubnnoreka Elibrary
http://elibrary.ru/

MEXIyHApOAHOE  HaydHO-0Opa30BaTEIbHOE
IIPOCTPAHCTBO.

CBOOOJHBIN IOCTYII

Hayunas AJICKTPOHHAS ouboTeKa
eLIBRARY.RU - »3r0 kpynHeWmui
pOCCUMCKHI MH(pOPMaIMOHHO-

AQHAINTUYECKUN MopTal B 00JacTU HayKw,
TEXHOJIOTUM, MEIULUHBI U 0Opa3oBaHMS,
coJiepkaluii pedepaTsl M MOJHBIE TEKCTHI
Oojree 26 MIH HAy4yHBIX CTaTell U
nyOnMKanuii, B TOM 4YHUCIE 3JIEKTPOHHbIE
Bepcun Oonee 5600 poccuiickKMX Hay4dHO-
TEXHUUYECKUX JKYypHAJIOB, U3 KOTOPBIX Ooiiee
4800 >XypHaJIOB B OTKPBITOM JOCTYyIE
CBOOOTHBIN TOCTYII

becriiatHass »nekTpoHHass OuONMOTEKa OHJIANH
"EnnHoe OKHO K 00pa3zoBaTelbHBIM pecypcam" Juls
CTYJEHTOB U IpernojaBaTesieil; KaTalor CChUIOK Ha
MHTEPHET-PECYPCHI

o0Opa3oBaTenbHbIE
(http://Window.edu.ru)

Ilenbro CO3/IaHus nH(pOpMaIMOHHOM
cucrembl "EquHoe oOkHO jJocTyma K
o0pa3oBateiibHbIM  pecypcam' HcC

"EauHoe OKHO ') ABIISETCS OOeCICUeHHE
CBOOOJHOIO JIOCTyNla K HHTETpaJbHOMY
KaTtajory  oOpa3oBaTeNbHBIX  HHTEPHET-
pecypcoB U K DIEKTPOHHON OubiIMoTeke
y4eOHO-METOIMYECKUX ~ MaTepUANIOB IS
ol1ero u npogeccuoHaIbLHOI0
o0Opa3oBaHusl. OneKTpoHHas
O6ubnuoreka sBIseTCd  KpyHHEWIIMM B
pPOCCUIICKOM CEerMeHTe HNurtepHera
XpaHWIHUIIEM  IOJHOTEKCTOBBIX  BEpCHi
y4eOHBIX, y4eOHO-METOTNIECKUX "
Hay4YHbIX  MaTepuajJoB C  OTKPBITHIM
nocrynoM. bubnuoreka conepxxut Oosee
30 000 maTepuanoB, HCTOUHUKAMH KOTOPBIX
SIBIISTIOTCSI 00JIee TPEXCOT POCCHICKHX BY30B
U Jpyrux o0pa3oBaTelbHBIX W HAy4YHBIX
YUPEKICHUH. OcHOBY HAMOJIHEHUSA
OMONMOTEKH  COCTABISIOT  3JEKTPOHHBIE
BEpPCHUU YI€OHO-METOINIECKUX MaTepHAIIOB,
MOJITOTOBJICHHbIE B BYy3aX, MPOIIEIIINE
pEIEH3UpPOBaHNE U PEKOMEHIIOBAaHHBIE K
UCIOJb30BAHUIO COBETaMU  (PaKyJIbTETOB,
y4eOHO-METOIUYECKUMU  KOMHUCCHSAMHU |
JIPYTUMH BY30BCKHMHU CTPYKTYpPaMH,
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[Tpodeccuonanbras 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

HNudopmanust o mpaBe COOCTBEHHOCTH
(PEKBU3UTHI OTOBOPA)

OCYLICCTBIISIIOIIUMHE ~ KOHTPOJb  y4eOHO-
METOANYECKOHN eSTeIbHOCTH.
CB0OOHBIN JOCTYN

®denepanbHbIt rnopTan
oOpazoBaHue» [ DNEKTPOHHBIN
http://www.edu.ru

«Poccurickoe
pecype] —

®denepanbHbIA nopTan «Poccuiickoe
o0pa3oBaHNe» — YHHUKAJIbHBIH WHTEPHET-
pecypc B cepe 00pa3zoBaHUs U HAYKH.
ExxenHeBHO MmyOiHMKyeT camble aKTyallbHbIC
HOBOCTH, AQHOHCBI COOBITUH,
nH(OpPMAIIMOHHBIC MaTepuabl TSt
HIMPOKOTO Kpyra uurtareineil. ExkenenenbHo
Ha TOpTajieé Pa3MEIAlOTCs SKCKIIO3UBHBIC
MaTepuainbl, HHTEPBBIO C  BEAYLIUMHU
CTeHATHCTaMH - Me/1aroramMu,
NICUXOJIOTAMH, YYEHBIMH, PEIOpTaXu U
AQHAJTUTHYECKHUE CTAThU.

Yurarenu noyiydaroT J0CTyl K HOpMaTHBHO-
npaBoBoi 0aze chepsl oOpa3zoBaHUS, OHU
MOTYT IOJIb30BAThCS CaMbIMH Pa3TUYHBIMU
MOJIC3HBIMU  CEpBUCAMU — TaKHMH, Kak
OHJIaiH-TECTUPOBAHHUE, OTIPOCHI o
aKTyaJIbHBIM TEMaM | T.]I.

HazBanue Cokpamgé
OpraHu3anuu HHOE
HAa3BaHHUe

Opranu3anuoHHoO-
npasoBas ¢popma

OTtpacas (06aacts | OpunuaabHbI
NeATEJIbHOCTH) H caiT

POCCUMCKUM | PocCHUO | HenpasutenscTBeHHOe, | TBopueckmii  Coro3 | http:/rusea.info

COIO3 HE3aBUCUMOE
00111eCTBEHHOE
o0BeIMHEHNE

Hay‘IHBIX nu
HMHKCHEPHBIX
00IIECTBEHHBIX
00beINHEHNHI

00IIIECTBEHHBIX
Hay‘-IHI)IX, HayLIHO'
TEXHUYECKUX,
I/IH)KeHepHI)IX,
9KOHOMHUYECKHUX
00BbEIMHEHH,
SIBJISTFOLIIAX CST
IOpI/II[I/ILICCKI/IMI/I
JUIAMH, CO3JaHHBIH
Ha OCHOBE
OOIIIHOCTH
TBOPYECKUX

PO eCCHOHATBHBIX
WHTEPECOB YYEHBIX,
HHXCHEPOB u
CIIEIMATTUCTOB  JUIA
peanu3anui  OOIIUX
meaeH 1 3amad.

Poccuiickuii PCU
COI03 UH)KEHEPOB

Ob6mmepoccuiickas
oO1ecTBeHHAs
OpraHu3aIus

3ammmra o0uux | http://poccuiick
WHTEPECOB 1 | yif-coro3-
JTOCTUXKEHUSA



http://www.edu.ru/
http://rusea.info/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/

«Poccuiicknii COI03
MHXEHEPOBY (manee
umenyemas  «Coro3y)
SIBJISICTCS  OCHOBAaHHBIM
Ha YJIEHCTBE
OOIIECTBCHHBIM
00beIMHEHHEM,
CO3laHHBIM B (opme
00I11eCTBEHHOH
OpraHu3aIuu

YCTaBHBIX neneun
00BbEIMHUBIITHXCS
TpakJiaH,
OCYIIECTBISIONTUX
CBOIO JEITEIBLHOCTD
Ha TEePPUTOPUHN
boiee MOJIOBUHBI
CyOBEKTOB
Poccuiickoit
®denepanuun

UHXKEHEPOB.pd/
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12.  IIporpammHoe

odecreuyeHue

(IMIIeH3MOHHOE |

CBOOO/THO

pacmpocTpaHsieMoe), HCHOoJb3yeMoe MPH OCYHIeCTBJIEHUH 00pPa30BaTeIbHOIO

npouecca
Nudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
Aynutopus [Iporpammuoe obecnieueHue
JI0TOBOPa, HOMEP JIUIICH3UH U
T.J.)
Windows 7 OLPNLAcdmc moroBop NeJ[03 or 30.05.2012) ¢

noncoriamenusiMu ot 29.04.14 u
Ne 1016 YueOnast 01.09.16 (6eccpouHast TUIICH3US )
ayAuTOpHs . A | Kaspersky ~ Endpoint  Security | Homep immensun 2B1E-211224-
HPOBEACHHA  YHCOHBIX | o o tap bt Educational | 064549-2-19382
3aHATHH BCEX BHUJIOB,
NPEITyCMOTPEHHBIX Renewal 2 rona. Band S: 150-249 | CyGnuiieH3uOHHBIN JIOTOBOP
HporpaMMof/i N9821_8322233K/21 oT
OakanaBpuaTa/ 24.12.2021 no 31.12.2023
crieranureTa/
MarucTparypsbl, Google Chrome CBoOOJIHOE  pacHpoCTpaHsIeMoe
OCHAII[CHHAsI IPOrpaMMHOE obecrieueHme
o0opyoBaHIeM 1 (Oeccpounast TULEH3MU)
TCXHIHCCKUMH Gimp CBOOOJTHO pacmpocTpaHseMoe
cpeicTBaMu  O0y4YeHUs,

IPOrpaMMHOE obecricucHue
COCTaB KOTOPBIX
onpezensercs B paboumx (Geccpounas murensus)
nporpaMmmax JIUCIHUILINH Microsoft Office Standard HOMEp Jmuen3un-42661846 or
(Momyiieit) 2007(Muicrosoft DreamSpark | 30.08.2007) ¢ momncoriameHusIMu
Kabuuer XUMHH, | Premium  Electronic  Software | or  29.04.14 u  01.09.16
MATCpHATIOBCACHNA W | Deljvery  Academic(Microsoft | (6eccpounas nunensus)
AKCIUTYaTaI[HOHHBIX Open License
MaTepHaJioB

PascalABC CcBOOOJTHO pacrpocTpaHsieMoe
IpOrpaMMHOE o0ecrieueHue

(Geccpounast TUIICH3MS)

Ne 1126 Ilomemenue ans
CaMOCTOSITENIbHON paboThI
o0yJaromuxcst

Kaspersky  Endpoint  Security
CranapTHBIH Educational
Renewal 2 roga. Band S: 150-249

Homep ymnensmun 2B1E-211224-
064549-2-19382
CyOnuiieH3nOHHbBII
NeB21 832.223.3K/21 ot
24.12.2021 no 31.12.2023

A0roBOp

Windows 7 OLPNLAcdmc

norosop NeJ[03 ot 30.05.2012) c
Joncorjamenuamu ot 29.04.14 u
01.09.16

(6eccpounast TUIICH3US )

AdobeReader CBOOOIHO pacnpocTtpaHsieMoe
IpOrpaMMHOE oOecrieueHue
(Geccpounast TUTICH3MS)

l'apanT HoroBop Ne 735 480.2233K/20 ot

15.12.2020
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Yandex Opayzep

CBOOOIHO pacmpocTpaHsieMoe

IpOTpaMMHOE oOecrieueHue

(GeccpouHast TUIIEH3USA)

Microsoft Office Standard | nomep smueH3UN-42661846 ot

2007 (Muicrosoft DreamSpark | 30.08.2007) ¢ momcoriaiieHusIMu

Premium Electronic Software | or  29.04.14 u  01.09.16

Delivery Academic(Microsoft | (beccpounas uICH3Ms)

Open License

Zoom CBOOOIHO pacmpocTpaHsieMoe
POTrpaMMHOE obecrieueHHe
(6eccpounast TULICH3U )

AIMP OTEUYECTBEHHOE cBOOOIHO

pacmpocTpaHsieMoe MPOrpaMMHOE
oOecrnieueHue (Oeccpounas

JULEH3Us)

13. MaTepl/laJIbHO-TeXHI/I‘IeCKOC o0ecrneyeHyue TUCHUIIINHBI

Tumn u HoMep MOMEIIECHUS

[TepeveHb OCHOBHOT'O 00OPYIOBaHMS U TEXHHUECKUX CPEICTB
oOyueHus

VYyeOHnas ayJIUTOpHUs JUIst
NPOBEJCHUS YYEOHBIX 3aHATHU
BCEX BHJOB, NPEAYCMOTPEHHBIX
porpamMmmoit OakanaBpuara/
CIeNUANNTETa/  MarucTpaTyphl,
OCHAIlleHHasi 00OpYyAOBaHUEM H

OO6opynoBaHue: KOMILUIEKT MeOenu isi y4eOHOro Impolecca;

TEXHUYECKHUMHU CpeacTBaMu

JIOCKa yueOHast; CTeHIbI
o0y4eHHs, COCTaB  KOTOPBIX

TexHuueckue cpeicTBa OOydeHHs: KOMIBIOTEPHAs TEXHUKA;
onpeenseTcs B pabounx -

MyJIBTUMENNIHOE  o0OpyaoBaHue  (MPOEKTOpP,  IKpaH);
porpamMmax JTUCITUTUIAH

. KOMILJIEKT JIaOOpPaTOPHOT0 00OPYOBAHUS 110 TUCIUIINHE

(MopyIeit)
KaGuner XHUMUH,
MaTepHaIOBEICHHS u
HKCIUTYaTAllMOHHBIX MaTepUaAIIOB
No 1016  (YeOoxkcapwi,  yi.
K.Mapkca, 1.60)
[Tomernenue st | O0opynoBaHue: KOMIUIEKT MeOeru 11t y4eOHOTo mpoIiecca;
CaMOCTOSITENTbHOU pabotbl | TexHuueckne cpeacTBa OOY4YeHHs: KOMIbIOTEPHAs TEXHHUKA C
00yJaroIuXxcs BO3MOXKHOCTBIO ~TOJKIIOUeHHss K cetn «MHTepHEeT» W
Ne 1126 (r. YeOokcapbl, yi. | oOecriedeHHEM JOCTyla B 3JIEKTPOHHYIO HH(POPMAIMOHHO-

K.Mapkca, 60)

oOpa3oBarenpHyro cpeay Prmana
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14. MeTtoauyeckne YyKazaHus AJdsi 00y4amomierocsi 1o OCBOCHHIO
AUCHHUILINHBI

Memoouueckue ykazanusa 013 3aHAMUI NeKYUOHHO20 MUnaQ

B Xxome JEeKIMOHHBIX 3aHATUH oOydaroleMycss HeOoOXOIUMO BECTH
KOHCIIEKTUPOBAaHUE YYEOHOro Marepuana, oOpalaTh BHUMAaHUE Ha KaTETOPHUH,
(OpMyJIMPOBKH, PAaCKPBIBAIOIME COAECPKAHUE TEX WM UHBIX SBJICHUN U MPOLECCOB,
HAy4YHBIE BBIBOJBI U IPAKTUYECKUE PEKOMEHIALINH.

HeoOxoaumo 3amaBaTh NPENOJABATENIO0 YTOUHSAIOIIME BOMPOCHI C LEJBIO
VSCHEHUS  TEOPETUYECKUX  IOJIOKEHUH, pa3pellieHHs] CHOPHBIX  CUTYalMi.
[lenecooOpa3no mopabaThiBaTh CBOW  KOHCIEKT JICKIIMH, Jejas B  HEM
COOTBETCTBYIOIIIME 3allMCH M3 OCHOBHOW W  JIONOJIHUTENBHOM JIUTEPATYPHI,
PEKOMEH/IOBAaHHOW TMpenojaBaTeieM M MPEAYyCMOTPEHHOW y4eOHOM mporpammoit
JUCLUIUINHBIL.

Memoouueckue ykazanusa 011 3aHAMUNL CEMUHAPCKO20 (NPAKMU4ecKoz2o)
muna.

[IpakTHueckue 3aHATUS MO3BOJISAIOT Pa3BUBaTh y 00YYaroIIEToCsi TBOPUECKOE
TEOPETHUYECKOE MBINUIEHUE, YMEHHE CaMOCTOSATEIBbHO M3y4daTb JIATEPaTypy,
aHAJIM3UPOBATh MPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh MMEIOT HCKIKYHUTENBHO BAKHOE 3HAYEHHE B PA3ZBUTUU CaMOCTOSITEIBHOIO
MBIIIJICHUS.

[loaroToBka K MpPaKTHYECKOMY 3aHATHIO BKIIOYAeT JBa 3tana. Ha mepBom
sTane oO0ydyarwlluiics IJIAaHUPYET CBOK CaMOCTOATENIbHYI paboTy, KOTopas
BKJIFOYAET: YSICHEHUE 3aJlaHHs Ha CaMOCTOATENbHYIO padoTy; MoAOOpP OCHOBHOW H
JOTIOJTHUTENBHOW ~ JINTEPATypbl; COCTaBJI€HHWE IUIaHa pabOThl, B  KOTOPOM
OMPENENSIOTCA OCHOBHBIE MYyHKTHI IpeacTosuieil moaArotroBku. CocTaBieHHEe IJIaHa
JUCHUIUITMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe.

BTopoii 3Tam BKIIFOYAET HEMOCPEACTBEHHYIO MMOJArOTOBKY K 3aHATHIO, KOTOPas
HAUMHAETCA C HU3YYEHHMs] OCHOBHOM U JIONOJHUTENbHON mutepaTypsl. Ocoboe
BHUMaHHUE IPU 3TOM HEOOXOJUMO OOpaTUTh HA COJAEPKaHUE OCHOBHBIX IMOJIOXKEHUN
U BBIBOJIOB, OOBSICHEHHE SIBJICHUM U (PAKTOB, YACHEHUE NMPAKTUYECKOTO MPHUIIOKEHUS
paccMaTpUBaEMbIX TEOPETHYECKHX BONPOCOB. Jlanee ciieqyeT MOArOTOBUTH TE3HUCHI
JUIA BBICTYIUIEHUH O BCEM YYEOHBIM BOIPOCaM, BBIHOCUMBIM Ha IMPAKTUYECKOE
3aHATHE WIM IO TE€Me, BBIHECEHHON Ha IUCKYCCHUIO (KpYTJbId CTOJ), MPOIyMaThb
NpUMEPBl C LENbI0 O0ECrneYeHus] TECHOM CBS3U HM3y4aeMOW TEeMbl C pealbHOU
KU3HBIO.

['oToBsACH K AOKIJIAMy WM BBICTYIUICHUIO B paMKaX HHTEPAKTUBHON (POPMBI
(muckyccusi, Kpyriblid CTOJ), IPU HEOOXOJIUMOCTH CIEAYET 0OPATUTHCS 32 TOMOIIBIO
K MPEN01aBaTeNIO.

MemoouuecKkue yKazanusa K camocmoamenvHoil padome.

CamocTtosTenbHass pabdoTa OOy4arolerocsi SBJISETCS OCHOBHBIM CpPEICTBOM
OBJIAJICHUS y4€OHBIM MAaTEPHUaJIOM BO BpeMs, CBOOOTHOE OT 0053aTeNbHBIX yU4eOHBIX
3anatuid. CamocrosiTenpHas padbora oOydarolierocs HaJ YCBOGHHEM YyueOHOTro

Marepuaia 1Mo Yy4eOHOW JUCIIUIUIMHE MOJKET BBITIOJHATHCS B OMOIMOTEKE
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YHUBEPCUTETA, yUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIAccaX, a TAKKe B JOMAIIHUX
ycnoBusax. CopaepkaHue U KOJIMYECTBO CaMOCTOSITENIbHOM paboThl 00ydarouierocs
onpeensieTcss ydeOHOU MpOorpaMMon AUCIUIUIMHBI, METOJUYECKUMU MaTepHallaMu,
PAKTUYECKUMHU 3aIaHUSIMU M YKa3aHUSMHU MPENoIaBaTeis.

Camocmoamenvuasn paboma é ayoumopHoe pems MoxHcem 6KI0Yams:.

1) KOHCHIEKTHPOBaHUE (COCTABJICHUE TE3UCORB) JICKIIHIA;

2) BBINIOJHEHUE KOHTPOJIBHBIX Pa0oT;

3) permicHHe 3a/1a4;

4) paboTy CO CIPaBOYHOW U METOANYECCKOH JINTEPATYPOH;

5) paboTy c HOpMATHBHBIMH ITPABOBBIMH aKTaMH,

6) BBICTYIUICHUS C JOKJIAJaMH, COOOIICHUSIMHI HA CEMUHAPCKUX 3aHSITHSAX;

7) 3amuTy BBITOJHEHHBIX Pa0oT;

8) ywactme B omepaTHBHOM (TEKyIIeM) OIPOCE IO OTACIbHBIM TeMaMm
M3Yy4aeMOU IUCUUILITUHBI,

9) ywactue B coOecelOBaHHSX, JIEJIOBBIX (POJIEBBIX) HIpax, JUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOHGEPEHITUSX;

10) yuacTre B TECTUPOBAHHH U JIp.

Camocmoamenvnaa paboma 60 6HeayOUmMOPHOE 6PEMA MOMHCEN COCHOAND
u3:

1) TOBTOpEHUS JIEKIIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHYECKUM 3aHSITHSIM;

3) wu3ydeHus y4eOHOW U HAYYHOU JIUTEPATYPHI;

4) w3y4eHHs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B JJEKTPOHHBIX 0azax
JTAHHBIX);

5) perenus 3a/1a4, ¥ MHBIX MPAKTUYCCKHUX 3aIaHUM

6) MOATOTOBKYU K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHIO U T.1I.;

7) TOJTrOTOBKH K IMPAKTUYECKUM 3aHSATHSIM YCTHBIX JOKIAJI0B (COOOMICHNUH);

8) moarotoBku pedeparoB, 3cCe W HMHBIX WHAWBUAYATBHBIX MHCHMEHHBIX
paboT 1o 3a7jaHKIo0 MPETo1aBaTes;

9) BBINOJHEHHUS KyPCOBBIX PA0OT, MPETYCMOTPEHHBIX YUCOHBIM TIAHOM;

10) BBIMOJHEHUS BBITYCKHBIX KBaIHM(PHUKAIIMOHHBIX PAOOT H JIp.

11) BeIeIeHUsT HauOoOJIee CIOXKHBIX M MPOOJIEMHBIX BOMPOCOB MO0 HU3ydacMOi
TeMe, TMOJy4eHHE pa3bsICHEHUH M PEKOMEHJalUuMid MO JaHHBIM BOIpOCaM C
npenoAaBaTeNIMUA Ha KOHCYJIbTAIIHSX.

12) npoBeieHUs CaMOKOHTPOJISI IyTeM OTBETOB Ha BOIPOCHI TEKYILIEro
KOHTPOJISI 3HAHWM, PEIICHUs MPEACTABICHHBIX B YIeOHO-METOAMUECKAX MaTepHraiax
kadenpsl 3amay, TECTOB, HamucaHUs pedepaToB U 3cce MO OTACTHHBIM BOIPOCAM
A3y4a€MOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBISETCS B (DOpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJI0B, TBOPYECKUX 3aIaHUU.

B ciydae npomnyckoB 3aHATHI, HAIMYWS UHIMBUIYATHHOTO Tpaduka oOydeHHs
U IS 3aKPETUICHHUs] TMPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJaHbBI
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THUIIOBBIC ~ MHAWUBUAYAJIBHBIC  3addaHUsA, KOTOPBIC JTOJIKHBI OBITH CAaHbI B
YCTaHOBﬂeHHBIﬁ IMpernoaaBaTcjieM CPOK.

15. OcoOenHOCTH peajM3alui JAUCHUIVIMHBI JJ51 MHBAJIUIOB U JHMI C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

OOydeHHe MO IUCUUIUIMHE «XUMUS» WHBAJIUAOB U JIML C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 3710p0oBbs (anee OB3) ocyiiecTBisieTcs NpenoiaBaTeieM ¢ y4eToM
OCOOEHHOCTEN NCUXO(PU3UYECKOTO PA3BUTHUS, MHAMBHUIYAJIbHBIX BO3MOXHOCTEH W
COCTOSIHHSA 3710POBBSI TAKUX OOYHAOITUXCS.

JlJis CTYZ€HTOB C HapyILICHUSMH OTOPHO-ABUraTenbHoi Qpynkuuu u ¢ OB3 no
CIyXy NpPEIyCMATPUBAECTCA COIMNPOBOXKJICHUE JEKIUA W NPAKTUYECKUX 3aHITUU
MYJIbTUMEIUMHBIMU CPEACTBAMH, PA3LATOUYHBIM MATEPUAIIOM.

[na crypentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBACTCS IMPUMEHEHUE
TEXHUYECKUX CPEICTB YCWJICHHS OCTAaTOYHOIO 3PEHUS, a TAKKE IPEIyCMOTpPEHA
BO3MO>KHOCTh pa3pabO0TKU ayInOMaTepUaoB.

[To gucuunnuHe «Xumus» oOyyeHUE WHBAJIUAOB M JIMIl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMUA 3J0POBbsI MOYKET OCYLUECTBIIATHCA Kak B ayJIUTOPUU, TaK U C
UCIIOJIb30BaHUEM  DJIEKTPOHHOM  MH(POPMAIMOHHO-O00Pa30BATEIbHOW  Cpelbl,
00pa30BaTeNbHOrO NMOpTaja U NEKTPOHHON MOYTHI.
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JINCT AOIOJHEHUN U UISMEHEHUI
paboueit mporpaMMbl JUCITUATIIIAHBI

PabGouast mporpaMma JIHUCHMIUIMHBI pPaccMOTpeHa, OOCYyXkJeHa U ojoOpeHa s
ucrionHenus B 2021-2022 ydebHOM Toay Ha 3acenaHuu Kadeapsl, mpoTokos Ne 10
ot «10» ampens 2021 r.

Baecennl JOIIOJIHCHUA MW HU3MCHCHHA B _YdCTH AKTYAJIU3AIIMKU JIMICH3MOHHOI'O
IPpOrpaMMHOIO O6€CH€‘IGHI/IC, HCITOJIB3YEMOC Ipu OCYIICCTBJICHUH
O6D830B21TGJ'IBHOFO nponecca 110 HaHHOﬁ AUCIIMITIIIMHBI, 4 TaK XXC COBPCMCHHBIX
HDOd)CCCI/IOHaJ'IBHBIX 0a3 JAaHHBIX U I/IHd)ODMaL[I/IOHHBIX CIIPABOYHbIX CUCTCMAX.

PabGouass mporpamMma AMCHUIUIMHBI PAacCMOTpPEHa, OOCYXKIeHa H OAoOpeHa s
ucnonHeHus B 2022-2023 yuebHOM romy Ha 3acemanuu Kadenpsl, mpoTokos Ne 9 ot
«14» mas 2022 r.

Brecennl nomoJiIHEHMS M H3MCEHEHMS B YAaCcTH aKTyaJM3allMM  JIUIIEH3HMOHHOI'O
IPOrpaMMHOTO obecrieueHue, HWCHOJIL3YEMOE pu OCVIIIECTBICHUU
00pa3oBaTEIbLHOr0 IPOIecca MO JaHHON JMCHHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodeCcCHOHANBHBIX 0a3 JaHHBIX M MHGOOPMAIIMOHHBIX CIPABOYHBLIX CHCTEMAaX,
aKTyaJIM3allii TEM JUISI CaMOCTOSATEILHON pa0OTHI, aKTyaJaHW3allii BOIPOCOB JUIA
MOATOTOBKH K HPOMEKYTOUYHOM aTTeCTAallMU, aKTyaJdHW3allid TEepeYHs OCHOBHOHN M
JIONOJIHUTEIILHON YISOHOU JIUTEPATYPhL.

Pabouas mporpamMma AMCLUIUIMHBI PacCMOTpEHa, OOCyKIeHa M oAo0OpeHa s

ucnionnenust B 2023-2024 ydeOHOM rony Ha 3acenanud kadeapsl, npoTokoa Ne 08
ot «20» mas 2023 r.

BHeceHBl HOMONMHEHMS W HM3MEHEHHS B YacTH aKTyaJW3alliy JIMIICH3MOHHOTO
IPOTPAMMHOTO obecrieueHue, HCIIOJIB3YEMOEC IpH OCYIIECTBIICHUU
00pa30oBaTEIbLHOr0 MPOIECca MO JaHHON JMCHHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodecCHOHAIBHLIX 0a3 JaHHBIX M MHGOOPMALIMOHHBLIX CIPABOYHBLIX CHCTEMAX,
aKTYaIM3aluy _TEM JUISI CAMOCTOSATCIBHOM pa0OTHI, AKTYaJIW3alliy BOIPOCOB LIS
MOATOTOBKHU K IIPOMEKYTOYHOM aTTECTAllMU, aKTyaJHW3al[Mi IIepeYHs] OCHOBHOU W
JIONOJIHUTEJILHON YUEeOHOU JTUTEPATYPHL.

PabGouass mporpamma IUCHMIUIMHBI PAcCMOTPEHa, OOCYXKAEHA U OJ00peHa IS
ucnonaHenust B 2023-2024 yyebGHOM TOJy Ha 3acenanuu kKadeapbl, poTokoa Ne 10
oT «22» aBrycra 2023 r.

BHeceHnpl [OMOJMHEHWS W W3MEHEHWS B YacTH AaKTYAJIM3AIMUA  DJIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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