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[Iporpamma cocraBieHa B cootBercTBuu ¢ TpedoBanusmu PI'OC BO mo
cnenuanbHocTh 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEJCTBAY.

Astop Kyspmuna Ousibra BsayecnaBoBHA, KaHAUMAAT XUMUYECKHAX HAYK, JOLIEHT
Kadeapbl TPaHCIOPTHO-TEXHOIOTUYECKUX MAIIUH

(vkazame QUO, yuenyro cmeneHn, yueHoe 36anue uiu 00IHCHOCY)

[Iporpamma  omoOpena  Ha  3acemaHuu  Kadeapbl  TPAHCIOPTHO-
TexHoJornyecknx MamuH (mpotokos Ne 10 ot 18.05.2019 1).




1. IlepeyeHb NJIAaHUPYEMBIX Pe3yJbTATOB O00y4YeHHsl, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHsI 00pa3oBaTejibHON nporpammsl (Lean
OCBOCHUS TUCUMILJIMHBI)

1.1. easamMu oCBOCHMS AUCIUILIMHBI « XUMUS» SBJISIOTCS:

- popMHUpOBaHUE COBPEMEHHOT'O €CTECTBEHHOHAYYHOTI'O MUPOBO33PEHHUSI;
- OBJIaJicHHE 0a30BBIMU 3HAHUSIMH B OOJIACTU TEOPUU XMUMHUYECKHUX MPOIECCOB
1 CHCTEM, a TaK)Ke METOJIOB MX aHaJIM3a.
3HaHUWE XUMHHM HEOOXOAUMO JUIsi CO3JIaHMs HaydHoro (QyHJIamMeHTa B
MOATOTOBKE M JJIs TUJIOJOTBOPHOM TIPAKTUUECKON NESITEIHbHOCTH OakajaBpa B
oOjacTh aBTOMOOMJIBHOTO XO3siicTBa. B  pesynbTaTe H3ydeHHs Kypca XHMHUU
CTYJCHTBI JOJKHBI 00J1aJaTh TaKOW COBOKYIHOCTBIO 3HAHUN M yMEHUM, KOTOPHIC

JOCTAaTO4YHbI  JJIA

WU3Yy4CHUS

IPYTHUX

OOIIEHAYYHBIX,

0O0IIETEXHUUECKUX

CIIEIUAIBHBIX JTUCIUIUIMH U JAJTbHEUIIECH ITPAKTUYECKOHN JIESITEIIbHOCTH.

1.2. KomneTeHuum obyuatolerocs, Gopmupyemble B pesyibTaTe 0CBOEHUA AUCLIMMNHbI

u

B PE3YIbTATC U3YUCHUA y‘-IC6HOfI JHUCTUIIIINHBI O6yanOH_II/ICC$I JOJIDKHBI:
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- Coneprxanue
S 5 KOMIICTEHIIUU
E (W ee yacTn) 3HaTh VmMmerts Bmanets
g
OIIK-6 CITOCOOHOCTBIO OcCHOBHBIC Ompenensits Meronamu pacdera
CaMOCTOSTEIIBHO IIOJIOXKEHHMS XHMHYECKHE CBOHCTBA KUHETHYCCKUX U
WA B COCTaBe COBPEMEHHOU TEOpUU 3JIEMEHTOB M MX TEPMOIUHAMHUYECKUX
TPYIIIBI CTPOCHUS aToMa, COEJMHEHHH T10 XapaKTePUCTUK
OCYIIECTBIISTh XHUMHUYCCKOM CBSI3H, noJioxkenuio B I1ICDO, XUMHUYECKUX PEAKIUH,
Hay4HYO SHEPreTUKU U WX BIIMSHHE Ha pacueTa
JIeSITeIIbHOCTD, KAHETUKHU CUCTEMY, KOHIIEHTpaui
peanu3sys XUMUYECKUX PEAKIIUN, HaIpaBJICHUE pacTBOPOB U
CIICI[UAJIbHBIC XHMHYECKOTO XUMHYSCKUX KOJIMYCCTB
CpejicTBa U PaBHOBECHS, TEOPUHU B3aNMOJCHCTBUM, pearupyroumux u
METO/IbI pacTBOpOB, KHCJIOTHO-OCHOBHOM 00pasyromuxcs
MOJIyYEHHs] HOBOT'O ANEKTPOXUMUH, & XapakTep Cpelpbl, BEIIIECTB 110
3HAHUS TaK)KEe OCHOBHEIC BO3MOKHBIC XUMUYECKOMY
COCAMHCHUS MOOOYHBIC TTPOIIECCHI YpaBHEHUIO, pacueTa
3JIEMEHTOB, HX (KOppO3UOHHBIE U Ap.) roKa3aTteJs
KJIACCU(DHUKAIIHIO H U IIpeICKa3bIBaTh UX KHUCIIOTHOCTU CpEJbI,
XHUMHYECKHE BIIMSHUE Ha pacuera DJ1C u
MIpEeBpaIlCHUS. TEXHOJOTHUECKUI OKHCIIUTEIIBHO-
mpotiecc, BOCCTaHOBUTECIBHBIX
OKPY’KaIOILYIO Cpery MOTEHIINAJIOB
M YEJIOBEKa, peaKuuii.

mpejyIaraTh CrocoObl
3aIUTHI OT HUX, &
TaK¥Ke
IIpUTrOoTaBJIMNBAaTH
PacTBOPBI HYKHOM
KOHIICHTPAIMU 1
OTIPECTATh €€ JIIOObIM
JOCTYITHBIM METOIOM




B pesynbTare n3ydeHus yu4eOHOW TUCIIMILIMHBI 00YYarOIIAECs TOJIXKHbI:

Coxnepxanue
KOMIICTCHIIUHU

(unu ee yacTy) 3HaTh VMerh Bnaners

Kox
KOMIIETEHLIUU

(TuTpoBanme, C
MOMOIIBIO apEOMeTpa
U T.1.), u3Mepats pH

BOJIHBIX PACTBOPOB

NIEKTPOJINTOB

2. Mecto nucuuninHbl B ctpykrype OITOII

JuctumirHa « XuMHs peanu3yeTcsl B paMKax 0a30Boi yacTu y4eOHOTO IiaHa
oOyyaromuxcss O4yHOM W 3aouHOM (opM o0O0yueHus 1o crnenuanbHocTH 23.05.01
«HazemHBIE TPAaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEICTBAY.

st IPOXOKICHUS JTUCIUTUTIHBI HE0OXO0IUMBbI KOMITIETEHIINH,
chOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUYCHUS AUCIUIUIMH XUMHUH, MAaTEMATUKH, QUZUKU
B COOTBETCTBUM C YYE€OHBIM IUIAHOM CpeaHeoOpa30BaTEIbLHOTO  Y4eOHOTO
yupexaeHuss (BJIaJeTh OCHOBHBIMU TMOHSATHUSMHM ¢ 3aKOHAMH XUMHH, YMETh
COCTaBJISITh YPABHEHUS XUMUYECKUX PEaKLHi, YMETh HCIOJIb30BaTh TEOPETHUUECKUE
3HAHMSI U MaTEMaTUYECKUW ammapar s PelieHus 3a1ad mo XuMmuH). JucimmirHa
«XuUMHUS»  SABISIETCS  OCHOBOM Uil  JAJIBHEMINEr0 M3YYEHHS  JAUCHHUIUIMHBI
«MatepuanoBeeHue, «Texnonmorus KOHCTPYKITUOHHBIX MaTepuanoBy,
«IKCIUTyaTallMOHHBIE ~ MaTepUalibl» U JAPYTUX  JUCHUIUIMH  NPOdUIbHOM
HaIpPaBJICHHOCTH.

3. O0beM TUCHUIIIHHBI

OO6miasi TPyJAOEMKOCTh JUCHMIUIMHBI COCTABJISET 2 3a4€THBIX €IUHMI] -72
4acoB, U3 HUX

Pacnpenenenue yacos PT'P,
Cemect | Dopma ®dopma
Jleknn | Jlaboparopusl | Ilpaktuueckn | Camoctostenpha | KP,
p 0o0ydeHus KOHTPOJIS
u € 3aHATHUS € 3aHATHUS sl paboTa KII
2 OuHas 18 18 - 36 - 3a4yeT
1 3a04Has 4 6 - 58 - 3a4er

4. Conep:kanme TMCHHUILUIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM (pa3aesiam)

Ounas ¢dopMa 00yUEeHUs

Pacnpenenenne yacoB DopmMupyeMBI
Jetesh CamocTos P epy
Tema (pazmen) Jlexkun | Jlabopatopusl | [IpakTuuecku | -TenpHas
KOMIIETEHIIU N
u € 3aHATHS € 3aHATHSA pabota
(xom)
1. OcHOBHBIE MOHATUI H 4 4 - 10 OIIK-6

3aKOHBI XUMHH.
Ilepuonnueckas cucrema J[.M.
MengeneeBa. CTpoeHue atoma
W CTPOCHHE MOJCKYJI |




PacnipenenieHue yacos Camoctosi | PopMUPYEMBI
Tema (pa3men) Jlexun | Jlabopatopusl | [lpakThuecku | -TenpHas e
u € 3aHITHS € 3aHATHS paboTa KOMITCTEHITHH
BEIIECTBA.
2. XuMHdecKas
TePMOJMHAMUKA. XUMHUYECKast 4 4 i 2 OIIK-6
KHHETHKA. XUMHYECKOE |
(ha30BOE paBHOBECHE.
3. OO6mue CBO¥CTBa
pactBopoB. JlWcliepcHBIE W
KOJUIOUIHEIE CHUCTEMBEL. 6 6 - 10 OIIK-6
PacTBOpBEl HEAIEKTPONIMTOB U
JIEKTPOJIUTOB.
4.OKUCIUTENBHO-
BOCCTAHOBHUTEIIBHBIC PEAKITHH 4 4 ) 2 OTIK-6
u ANEKTPOXUMHUYCCKUE
MIPOLIECCHI.
Hroro 18 18 - 36
3auer -
3aouHas dhopma oOyyeHus
Pacnipenenenue yacos Camocros DopMHUpyEeMbL
Tema (pa3men) Jlexun | Jlabopatopusl | I[lpakThuecku | -TenpHas ©
u € 3aHATHS € 3aHATHSA paboTa A
(xon)
1. OcHOBHBbIE TOHATUS U
3aKOHBI XUMUH.
[Tepuoanueckas cucrema [I.H. 1 ) ) 18 OIIK-6
Mengeneera. Ctpoenue atoma
U CTPOCHHWE  MOIIEKYyl U
BEIIECTBA.
2. XuMudeckas
TEPMOJIMHAMUKA., XUMHYECKast 1 ) i 18 OTIK-6
KUHETHKA. XHUMHYECKOEe U
(ha3oBoe paBHOBECHE.
3. OO6mue CBOWCTBa
pactBopoB. JlucmepcHbie H
KOJUIOMTHEIE CUCTEMBEL. 1 2 - 18 OIIK-6
PacTBOpBI HEIICKTPOIUTOB U
AIIEKTPOJIMTOB.
4.OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEaKIIUU 1 ) i 18 OIIK-6
u JNEKTPOXUMHYECKUE
MIPOIIECCHI.
Hroro 4 6 - 58
3auer 4
5. Oﬁpa?.OBaTeJILHLIe TEXHOJIOI'MH, MNPUMCHAECMbBIC IIPpH OCBOCHMU

ANCIHUIIINHBI

MGTOI[I/IKa npenogaBaHust AWUCHUIUIMHBI M pPCaIn3alnd KOMIICTCHTHOCTHOTO
noaxonaa B M3JIOXKCHHUU W BOCIIPUATHHU MAaTCpHaia IMPCAyCMaTpruBaACT HMCIIOJb30BaHHC

cienyromux (GopM TOpOBENEHUS TPYIIIOBBIX,
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3aHSATHA B COYETAaHWU C BHEAYJIUTOPHOW pabOTOW C 1enbl0 (HOPMUPOBAHHS U
pa3BuUTHs MPO(HEeCCUOHATHHBIX HABBIKOB 00YJaIONTUXCSI:

- HenoBas u/unu ponesas urpa (JN).

[lon pmenoBoW Wrpol TNOHMMAETCA COBMECTHAs JEATEIBHOCTh TPYIIIBI
OoOy4YaromMXxcs U MeJarorndeckoro pabOTHHUKA O] YIPaBICHUEM IE€Jaroru4eckoro
pabOTHHKA C ILEJIbI0 pelIeHUs YYeOHbIX M MPO(EeCCHOHATBHO - OPUEHTHPOBAHHBIX
3alad  MyTeM MIPOBOTO MOJETUPOBAHUS pPEATbHOM MPOOJIEMHOM CHUTyallUU.
[lo3BonsieT  oOlleHMBAaTh  yYMEHHWE  aHAIM3UpPOBAaTh U peuiaTh  TUIUYHbBIC
npo¢ecCuOHAIbHBIE 3aJaUH.

6. YueOHO-MeTOaAMYecKOe o0ecledyeHHE CAMOCTOSITEJIbHON  PadoThI
CTYJIEHTOB

CamocrosiTenbHass paboTa CTYJIEHTOB IMPEAyCMOTpeHa Yy4eOHBIM IUIAHOM I10
TUCIHIUIHHE B 00beMe 39,8 yacoB 1o ouHoM Gopme oOydeHus, 61,8 yaca 1mo 3a04HOM
dopme oOyuenusa. CamocrosiTenpHas paboTa peaau3yercs B paMKax MPOTrpaMMbl
OCBOEHUS JUCLUUIUIMHBI B CIEAYIOMUX Gopmax:

- Mpopa0OTKa TEMAaTUKHU CAMOCTOSITENBHON padOTHI;

- HanucaHue pedepara;

- BBITIOJTHEHUE WHIMBUYaTbHBIX 3aaHU;

- MMOJrOTOBKA K C/Iaye 3a4yeTa.

B pamkax ydeGHOTO Kypca MpeaycMaTpUBaIOTCS BCTPEUU C MPEACTABUTEISIMU
npOo(UIBHBIX MPEATIPUATHI.

CamocrosiTenbHas paboTa MPOBOJUTCS C LENbIO: CHUCTEMATH3alUuU U
3aKpEIUICHUs] TOJyYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUUYECKHX YMEHUMN
oOyvaroumxcs; yrIyOJeHUs W pacllUpeHHs] TEOPETUYECKUX 3HAHUM CTYJIEHTOB;
dbopMUpOBaHUA YMEHHI HCHOIb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YUeOHYIO0 U CIICHUATIbHYIO JIMTEPATypy; Pa3BUTHUS MO3HABATEIIbHBIX
CIOCOOHOCTE M aKTHMBHOCTM  OOYyYalolUXCsS: TBOPYECKOM  WHUIMATHBBHI,
CaMOCTOSITETPHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSATEIbHOCTH MBIIILJIEHUS, CIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEPIICHCTBOBAHUIO M CaMOOpraHm3anuu; (HopMHUpoBaHHS MPOdhecCHOHATBHBIX
KOMIIETSHIIHIA; PA3BUTHIO UCCIIEIOBATEIbCKUX YMEHUN CTYICHTOB.

®opMBl U BHIIBI CAMOCTOSITETLHOW pabOThI CTYJCHTOB: UYTEHHE OCHOBHOW H
JIOTIOJIHUTENBHOM JIMTEpaTyphl — CaMOCTOSITENIbBHOE U3yYE€HUE Marepuaiga 1o
PEKOMEHIyEMBIM JINTEPATYPHBIM UCTOUYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJOroOM,
CaMOCTOATENBHBIN 1MOAOOP HEOOXOAMMOW JIMTEpaTyphbl; paboTa CcO CJIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumon wuHopmanmuu B cetu VIHTepHeT;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHUE
aHHOTAIMI K IPOYUTAHHBIM JINTEPATYPHBIM HUCTOYHHMKAM; COCTaBJICHHE PELEH3UN U
OT3bIBOB Ha NPOYUTAHHBIM MaTepuaj; COCTaBIeHHE 0030pa IMyOJMKalMil 1O TEME;
COCTaBJIICHHE W  pa3padOTKa TEPMHUHOJIOTMYECKOrO  CIOBaps;  COCTaBJIEHUE
XPOHOJIOTMYECKOW Tabnauupl; cocraBieHue Oubamorpaduu (6ubdamorpaduyeckon
KapTOTEKH); TMOATOTOBKA K pa3IUYHBIM (opMaM TeKymed M MPOMEKyTOUHOU
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arrectaud (K TECTUPOBAHUIO, KOHTPOJBHOM paboTe, 3aueTy); BBINOJIHEHUE
JIOMAIITHUX KOHTPOJBHBIX PabOT; CaMOCTOSITEIIbHOE BBITIOJIHCHHE MPAKTHUECKHUX
3aJaHUi PENpPOAYKTUBHOTO THUIA (OTBETHI HA BOMPOCHI, 3a/1a4H, TECThHI; BHIMOJIHEHNE
TBOPUYECKHUX 3a/IaHHI).

TexHomorus opraHu3aIui CaMOCTOSATEIHLHONW PabOThl 00yUYaIOIIUXCSI BKITFOYAET
UCTIONb30BaHUE WH(POPMAIMOHHBIX W  MaTepPHATBbHO-TEXHHUYECKUX  PECYpCOB
00pa3oBaTeIbHOTO YUpEeXKACHUS: OMOIMOTEKY C YHUTAJbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIACChl C BO3MOXHOCTBbIO paboTel B VHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTAIIMOHHOM JIESITeIbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOM
paboThl TpernojiaBaresb MPOBOJAUT KOHCYJIHTUPOBAHHE IO BBIMOJIHEHUIO 3a/IaHMS,
KOTOpPBI BKJIOYAET Ielb 3aJaHus, €ro COJCPKaHWs, CPOKH BBHITIOJHEHUS,
OpPUEHTHUPOBOYHBIN 00bEM pabOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJbTaTaM PabOThI,
KPpUTEPUN OICHKH. BO Bpems BBINOJHEHUS OOYYaIOMMMHUCS BHEAYIUTOPHOU
CaMOCTOSITENTLHOM pabOThl ¥ MIPU HEOOXOAMMOCTH MPETOAABATENh MOXKET MMPOBOIUTH
WHIUBUyJTbHBIE ¥ TPYTIIOBBIC KOHCYJIHTAIIHH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHIWBUIYATbHO WU
rpynmaMu o0ydaroluxcs B 3aBUCUMOCTH OT LIEIH, 00beMa, KOHKPETHON TEeMaTHKHU
CaMOCTOSITENTLHOW PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yJatOIINXCsl.

KonTposnb  camocTosiTenbHOM  pabOTBl  CTYASHTOB  MpPEIyCMaTpPUBACT:
COOTHECEHHUE COACPIKAHUS KOHTPOJIS C IeJIIMU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJTUAHOCTb KOHTPOJS (COOTBETCTBHE NPEIBSABIAEMBIX 3aJlaHUA TOMY, YTO
mpeanojaraeTcs MpoBEpUTh); AU EepeHInanu0  KOHTPOJIbHO-U3MEPUTETHHBIX
MaTepHaJioB.

@opMBl  KOHTPOJII CaMOCTOSITEJIbBHOM  paboThl: TMPOCMOTP U IpOBEpKa
BBITIOJIHGHUST ~ CAMOCTOATENBHOM  paboOThl  TpemojaBaresieM;  OpraHu3alus
CaMOIIPOBEPKH, B3aWMOIMPOBEPKHU BBIMOJHEHHOTO 3aJaHUs B TpyIIe; 00CyXIeHue
pe3yIbTAaTOB BHINIOJHEHHOW pa0OThI HA 3aHATHU; MPOBEACHNE MUCHbMEHHOTO OIMPOCa;
NPOBEJCHHE YCTHOTO ONpOCa; OpraHu3alus W TPOBEACHHE WHANBUAYAIBHOTO
cobeceloBaHusI; OpraHu3allys U MPOBeJeHNE co0eceI0BaHUsI C TPYIIION.

Ne

w/n Bupa yueOHo-MeTOAMYeCKOr0 o0ecneyeHust

1. KonTponbHble 3a1aHus (BapHaHThI).

2. TecroBble 3a1aHusl.

3. Bormpocs! 1151 CaMOKOHTPOJISE 3HAHUH.

4. TeMbI TOKIIAIOB.

5 3anaHus Ui NOATOTOBKU K IPOMEXYTOUHOM aTTeCTalluy MO AUCLUILIMHE
) (Bompocs! k 3adery)




7. ®OHA OLEHOYHBIX CPEACTB /ISl MPOBeAeHHS TeKYIIero KOHTPOJIS
yCIeBAeMOCTH, IPOMEKYTOYHOM aTTECTAIUM 10 UTOraM OCBOEHHUS TN CIUIJIMHBI

Onucanue nokasareneidl U KpUTEPUEB OLICHMBAHUS KOMIIETEHLIMA Ha pa3HbIX

YPOBHSIX CHhOPMUPOBAHHOCTH:

Kon, nanmeHnoBanue
KOMIICTCHIIHH

YpoBeHb
chOPMUPOBAHHOCT

IToka3aTenu JOCTHXEHHUS 3aJaHHOTO
YPOBHS OCBOCHHS KOMIIETEHIIUU H
KPUTEPHUH OLIEHUBAHUS

O1ieHrBaHuE

KOMIICTCHIIU

Croco0bI U cpejicTBa

OLICHUBAHHUS YPOBHS

c(hopMUPOBaHHOCTH
KOMITETCHIINU

OIIK-6
CITOCOOHOCTBIO
CaMOCTOSATEILHO
WJIU B COCTaBE
TpYyHIbI
OCYIIECTBIISTh
HAYYHYIO
JIEATENBHOCTD,
peanusys
crieranbHbIe
CpENICTBA M METO/IbI
HOJ'Iy‘IeHI/ISI HOBOTI'O
3HAHUA

[Toporosslif ypoBEHb

3HATh: 3HaeT OCHOBHBIE OOIITHE
MOJIOKEHUS COBPEMEHHOM TEOPUU
CTPOCHHS aTOMa, XUMUYECKOH CBSI3H,
SHEPTeTUKH U KHHETHKH XUMHUECKUX
peaKHHfI, XUMUYCCKOI'0 paBHOBECHA,
TEOPUH PACTBOPOB, IIEKTPOXUMHU, &
TaK)K€ OCHOBHBIE COEIMHEHMSI SJIEMEHTOB,
nux KHaCCI/I(bI/IKaHI/IIO U XUMHUYCCKHUEC
IpeBpaliCHusA, HO HC IOHUMACT UX
MOJTHOCTBIO U JIOMYCKAET OMIMOKH B UX
WHTEPIPETAIuN U TPUMEHEHHH.
YMeTh: IPUHIUITHATIBHO YMEET
OTPEACIAThH O0IUE XUMHUUSCKUE CBOWCTBA
9JIEMEHTOB U UX COETUHEHHUH TI0
noJioxxenuio B IICD, 3anuceiBaTh
3JIEMEHTAPHBIC CXEMBI ITPEBPAIICHU I
BEIIECTB, KUCIOTHO-OCHOBHOHN XapakTep
Cpenbl, 0 00pasily pacCUUTHIBATH U
IIPUTOTaBINBATh PACTBOPHI HYKHOM
KOHIIEHTpaIiH, U3MepaTh pH BogHBIX
PacTBOPOB AIIEKTPOIUTOB, HO AOMYCKaeT
rpyObIe OIMOKHU B BHIOOPE UCXOMAHBIX U
CIIPaBOYHBIX JAHHBIX IJIA PCHICHUA 3TUX
3a/ad.

BJIaJIeTh: YaCTUYHO BIAJEET OOIIUMHU
METOJIaMH pacueTa KHHETUYCCKUX U
TEPMOJAMHAMUYECCKHX XapPaKTSPUCTHK
XUMHUUYECKUX PEAKIIUM, MPOCTEHIITUMU
pacyeTaMHy 110 XUMHYECKOMY YPaBHEHHUIO,
pacuera 1mokasaTelsi KUCJIOTHOCTH CPEIb
10 KOHI[EHTPAIIMH COOTBETCTBYIOIIIX
MOHOB, pacuera crangaptaoit J1C
OMMETaTUYECKOI0 TajbBaHHMUECKOTO
AJIEMEHTA, U JIOMyCKaeT OmOKH B BEIOOpe
WCXOHBIX Y CTIPABOYHBIX JTAHHBIX IS
peIIeHUs 3TUX 3a]1a4.

3a4YTCHO

Kec-3a7a4a,
KOHTPOJIbHAS
pabota, KpyTJIbIi
CTOJI (TUCKyCCHS,
MOJIEMHUKA, JTUCITYT,
nebatbl), pabouas
TeTpajb, pedepar,
YCTHBIN OTIPOC
(cobecenoBanue),
TECT.




KOI[, HaMMCHOBAHUEC
KOMIICTCHIITNH

YpoBeHb
chOPMUPOBAHHOCT

ITokazaTenu TOCTHKEHHS 3aJaHHOTO
YPOBHA OCBOCHHA KOMIICTCHIIUN U
KPUTEPHHU OLICHUBaHUA

OrneHuBaHue
KOMIIETEHIIUHU

CriocoOBbI U cpencTBa

OIICHUBaHUS YPOBHS

c(hopMHPOBAHHOCTH
KOMITETCHIINU

IIponBUHYTHII ypOBEHB

3HATh: 3HAET JIOCTaTOYHO MOJHO
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHON
TEOPHUU CTPOCHHUS aTOMa, XUMHUYECKOI
CBA3U, DOHCPTCTUKU U KUHECTHUKHU
XUMHYCCKUX peaKuHﬁ, XUMHYECKOTO
paBHOBECHs1, TEOPHH PACTBOPOB,
JIEKTPOXUMHUH, & TAK)KE COCIUHECHUS
3JIEMEHTOB, X KJIACCH()UKALIIO U
OONBUIMHCTBO XUMHUYECKHX MPEBPAILCHHH,
HO OOIMYyCKAac€T HE3HAYNTCIIbHBIC OIINOKH B
HUX UHTEPIIPETALIUN U IPUMEHEHUN.
yMeTh: yMEET [IPABUIBHO ONpPENeIIsATh
OCHOBHBIE XUMHUYECKHE CBOUCTBA
3JIEMEHTOB M UX COCAUHEHUH 1O
nonoxxenuto B [1CD, HanpaBnenue
XMUMUYECKUX B3aUMOACHCTBUN, KUCIOTHO-
OCHOBHOM XapakxTep cpelibl, BO3MOXKHbIE
MOOOYHBIE MPOLIECCHl (KOPPO3UOHHBIE U
Ip.), @ TAK)KE PaCCUUTHIBATH U
IPUTOTABIMBATH PACTBOPHI HYKHOM
KOHILIEHTpALUH, U3MepsaTh pH BOAHBIX
PacTBOPOB BIIEKTPOJIUTOB, HO OIIUOACTCS B
BbIOOpE UCXOIHBIX U CIIPABOYHBIX JAHHBIX
IJId pCUICHU OTUX 3aJa4.
BJIaJleTh: BIaJieeT METOJaMH pacueTa
KUHETUYECKUX U TEPMOINHAMUYECKUX
XapaKTePUCTUK XUMUYECKUX PeaKLuii,
pacuera U nepecyeTa KOHLIEHTpALUi
pacTBOPOB U KOJIUYECTB PEaruPyIOUIUX U
00pa3yroIuXcs BEIECTB 10 XUMHUYECKOMY
YPaBHEHUIO, pacyeTa IoKa3aTess
KHCJIIOTHOCTH CPEJIbl TI0 KOHICHTPALUH
COOTBETCTBYIOIIMX HOHOB, pacyeTa
crargaptHoit D/]C ranmpBaHIYECKOTO
3JIEMEHTA U C YYETOM KOHIIEHTpaLUU
3JIEKTPOJIUTA, HO JIOMyCKAET OMNOKH B
npouecce GOpMYIUPOBKH BEIBOIOB U
POTHO30B.

3a4YTCHO

Kelc-3a7a4a,
KOHTPOJIbHAS
paboTa, KpyTJbIii
CTOJI (IUCKyCCHS,
M0JIEMUKA, JUCITYT,
nebatsl), pabodast
TeTpaab, pedepar,
YCTHBIH OIIPOC
(cobecenoBanue),
TECT.




KOI[, HaMMCHOBAHUEC
KOMIICTCHIITNH

YpoBeHb
chOPMUPOBAHHOCT

ITokazaTenu TOCTHKEHHS 3aJaHHOTO
YPOBHA OCBOCHHA KOMIICTCHIIUN U
KPUTEPHHU OLICHUBaHUA

OrneHuBaHue
KOMIIETEHIIUHU

CriocoOBbI U cpencTBa

OIICHUBaHUS YPOBHS

c(hopMHPOBAHHOCTH
KOMITETCHIINU

Bricokuii ypoBeHb

3HATh: 3HACT TITyOOKO U TIOJTHO BCE
TTOJIO’KEHUS] COBPEMEHHOU TEOPHH
CTPOEHHS aTOMa, XUMHUIECKOH CBSI3H,
SHEPTEeTUKHU U KUHETUKU XUMUYCCKUX
peakiuii, XUMHUIECKOTO PAaBHOBECHS,
TEOPHH PACTBOPOB, DIIEKTPOXUMHUH, a
TaKKe MPaKTUIECKU BCE COCTUHEHUS
JJIIEMEHTOB, UX KJIacCU(DUKALIUIO U
XUMUYECKHUE TPEeBPaICHUS, TPABUIBHO HX
WHTEPIPETUPYET U IPUMCHSICT.
YMeTh: TIPAaBUIILHO ONPEACTATE
XUMUYCCKUE CBOMCTBA DJIEMEHTOB M HX
coenuHeHnH 1Mo moJioxkenwnto B [ICD, ux
BIIUSTHUE HA CHCTEMY, HAIPaBIICHUE
XUMHUUYECKHUX B3aUMOJIEHCTBUM, KUCIIOTHO-
OCHOBHOM XapakTep CpeJIbl, BO3MOXHBIE
IMOOOYHBIE MPOIIECCHl (KOPPO3HOHHEIC H
JIp.) ¥ TIPEJICKA3bIBaTh UX BIUSHUC HA
TEXHOJIOTUYECKUI MPOLIECC, OKPYKAIOIIYIO
Cpemy | 4eloBeKa, MpeyraraTh CriocoObl
3aIUTHI OT HUX, & TAKXKE PaCCUNUTHIBATH U
MIPUTOTABIMBATH PACTBOPHI HY)KHOM
KOHIIEHTPAIINH U OTIPENIENSTh €€ JIF0OBIM
JIOCTYITHBIM METOJIOM (TUTPOBaHUE, C
MTOMOIITBIO0 apEOMEeTpa | T.1.), U3MepsATh pH
BOJIHBIX PaCTBOPOB 3JIEKTPOJIUTOB.
BJIaJIeTh: BIIaJIeeT yTIyOIeHHBIMU
METOJaMH pacuyeTa KHHETUUECKUX U
TEPMOJIMHAMUYECKUX XaPaKTEPUCTHK
XUMHUYECKUX PEaKInii, pacueTra u
repecdeTa KOHIIEHTPAIMA PacTBOPOB U
KOJIMYECTB PEarupyronmx u
00pa3yrmuxcs BEMIECTB M0 XUMHUYECKOMY
YpaBHEHUIO, pacyeTa MOKa3aTeIsI
KHUCJIOTHOCTH CPEJIBI IO KOHIICHTPAIHH
COOTBETCTBYIONTNX HOHOB M UCXOIHBIX
KOHIICHTPAIIHHA IIEKTPOIUTOB (KUCIIOT,
OCHOBAHMIA, COJICH) B 3aBHCHMOCTH OT UX
cuiIbl, pacueta crannapTaon J/(C
ralbBaHUIECKOTO 3JIEMEHTA U C YIETOM
ypaBHeHUs HepHCTa, OKHCIHTENTHHO-
BOCCTaHOBHUTEIbHBIX MOTCHIINAJIOB
peaKIuii, MpaBUWILHO (OPMYIUPYET U
aHAIM3UPYET MOJYICHHBIE PE3YIbTATHL

3a4TCHO

Kelc-3a7a4a,
KOHTPOJIbHAS
paboTa, KpyTiasIid
CTOJ (TUCKyCCHs,
MOJIEMHUKa, TUCIIYT,
nebatbl), pabouas
TeTpaab, pedepart,
YCTHBINA OTIPOC
(cobecenoBanue),
TECT.

O1neHKa «HE 3a4TEHO» CTABUTCS IPU HEPOXOKAECHUU ITOPOTOBOIO YPOBHS.
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BOHpOCbI AJId IIOJATOTOBKH K 3a4€Ty

1. CoBpeMeHHOE TIpeJICTaBJICHUE O CTPOEHUM aroMa. JIBoiicTBeHHas
IpUpoAa JIEKTPOHA.

2. ®duznueckas UHTEpHpeTauus KBAHTOBbIX uucen (n, [, m;, my)
HPHEPreTUYECKUX YPOBHEN IEKTPOHOB B aTOME.

3. Pacnipenenenue snekrpoHoB B aromax. I[Ipunmun Ilaynu (orpanuuenue
M0 paclpeAesieHuI0 3JIEKTPOHOB Ha opouTansx). Ilpasuno KieukoBckoro (mpuHUUIT
HauMeHbled sHepruu). IlpaBuno Xynaa (0 mopsiaKe 3amoidHEHUs CBOOOHBIX

opOuTanei).

4. OnexTpoHHbIE GOPMYIIBI aTOMOB. PacronoxkeHue dJIEMEHTOB ¢ S-, p-,
d-, f- opOUTAISIMH JIEKTPOHOB B IEPUOUUECKOM TabIuUIIE.

5. CoBpemenHas GpopMyIHpOBKa nepuoandeckoro 3akona. [lepuoanueckas
cucrtema /.. MenneneeBa (Iepuoibl, TPYIIIbI, HOATPYIIIHI).

6. OCHOBHBIE CBOWCTBa aTOMOB (aTOMHBIA paguycC, YHEPTUsS HNOHHU3AIUH,

CPOJICTBO K DJJEKTPOHY, 3JIEKTPOOTPUIATENBHOCTE). I[leproauyHOCT, CBOMCTB
aTOMOB.

7. Merannpl M HEMETaUIBl B NEPUOAMYECKOM CHCTEME DJIEMEHTOB.
KHCIOTHO-OCHOBHBIE U OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA DJIEMEHTOB.
8. [Ipupoga  cun  xumuyeckoro  B3aumojeictBus.  OOpa3oBaHue

KOBaJIeHTHOU cBsi3u. [lonsipHas ¥ HemossipHas KOBaJeHTHas CBsA3b. JIMIONBbHBIN
MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBaJ€HTHOM CBSI3M (IJIMHA CBSA3M, DHEPrUsl CBs3H,
HACHII[AEMOCTh U HAMPABIEHHOCTH CBSI3H).

10. CnocoOsl iepeKphIBaHUS JIEKTPOHHBIX 00JIAKOB MPU 00pa30BaHUU G- U
n- cBsizeil. KpatHbie xumuueckue cBsizu. [ mOpuauzanmsi aTOMHBIX opOuTanei.

11. HonHas cBsi3b U €€ CBOMCTBA (HEHACHIIIAEMOCTh U HEHAIIPABICHHOCTD).
HoHHbIE KPUCTAITUYECKUE CTPYKTYPHI.

12.  JIoHOpHO-aKLIENTOPHBIA MEXaHW3M OOpa30BaHUs KOBAJIEHTHOM CBS3H.
BonopoaHas cBs3b.

13.  Meramisl 1 UX MECTO B NMEPHOJMYECKON  cHcTemMe. Mertaundeckas
CBSA3b.

14.  DHrampnus. Buabl XUMHUYECKHUX peaKIMil 1O TerioBoMy 3(dekTy.
KonudecTBeHHasi XapakTepucTUKa TEIUIOBOTO 3P deKTa.

15. DOHrponusa, e€ wu3MeHeHMs B xuMuueckux mnponeccax. Il 3akon
TEPMOJUHAMHUKHU.

16. Cmobomnasi »Heprusi [mbbca Kak KpUTEpHUl CaMOIPOU3BOJILHOTO
MPOTEKAHUS PEAKIIUN. DHTATBIUNHBIN U SHTPOMUHBINA (DaKTOPHI.

17.  Ckopocts xumuyeckoi peakuuu. DakTopsl, BIMSIONIME HA CKOPOCTH
XUMUYECKOHN peakuu (KOHIEHTPALHS, TEMIIEpaTypa, IPUCYTCTBHE KAaTaIU3aTOPOB).

18.  3axon geunctBus macc. KOHCTaHTa CKOPOCTH PEAKLIUH.

19. DOwneprus aktuBanus U €€ BIUSHUE HA CKOPOCTh XUMHYECKOTO Tpolecca.

20. TIlomarue o karanusze. Buapl karanu3atopoB (FOMOTEHHBIE H
reTeporeHHbie). 3MeHeHHe »SHEpPruu aKTUBAIlMM XHWMHYECKOW peakiuu Mpu
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KaTaJIn3e.

21. Xwumudeckoe paBHOBECME B 00patuMblx peaknusx. KoHcTaHTa
XUMHUYECKOTO PAaBHOBECHSI.

22. CwmenieHue XUMHUYECKOTO PABHOBECHSI TMOJ BO3JEHCTBHEM BHEIIHHUX
¢dakropos. [Ipunnun Jle-IlaTensbe.

23. OOmme mnoHsATHS O pacTBopax. CrnocoObl BBIPAKEHUS COCTaBa
pacTBOpOB. PacTBOpUMOCTH BEIIECTB B BOJIE.

24.  DAEKTpOJUTHYECKass AUCCOUMAIMS KUCIIOT, MIeJI0UEd U COJIEN B BOJHBIX
pactBopax. Crenenpb nucconuanuu. CUIbHbIE U CITA0bI€ SJIEKTPOIUTHI.

25. DmekTpoiauThyeckas guccouuanus BoAbl. NOHHOE MPOU3BEACHUE BOIBI.
Bogopoaneii moka3aTteiab WM €ro 3HA4€HUs B KHUCJIOM, HEHUTPAIbHOW M IIEIOYHOU
cpene.

26. T'maponu3 BOJIHBIX pacTBOpPOB cojiei. KoHCcTaHTa U CTeneHb rupoJin3a.

27. Tloustue 0 KOJIOUAHBIX pacTBOpax. [[lOBEpXHOCTHBIE SBJICHMUS.

28. Peakuuu oOkucCIeHHST U BocCTaHOBieHUs. (CTemeHb  OKHUCIEHUS
XUMHUUYECKUX A1eMEHTOB. OKUCIUTENbHbIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA aTOMOB B
3aBUCUMOCTH OT CTETIEHU UX OKUCJICHUS. TUIIUUHbIE OKUCIUTENN U BOCCTAHOBUTEH.

29. DnEeKTpOXMMHUYECKHE SBICHUS HAa TpPaHUIE MeETaul - pacTBOP.
DNEeKTpOJHbIE MOTEHIMAIbBl METAUIOB. Psii MeTauioB MO BEIMYMHE CTAHIAPTHOTO
AIIEKTPOJHOTO MOTEHIIUANIA.

30. XuMHUYECKHME  OCHOBBI  JEWCTBUS  TAIbBAHUYECKUX  BJIEMEHTOB.
VYerpoiicTBo 1 paboTa MEIHO-IIMHKOBOTO 37ieMeHTa (3y1eMenTa Jlanuains-SAxkoon).

31. Ilonstue 00 »siekTposiv3e. AHOJHBIE MU KaTOAHBIE TPOIECCHl TPH
AIIEKTPOJIU3E.

32.  DnekTponu3 paciylaBOB U BOJHBIX PacTBOpPOB coiieil. Mcmonb3oBaHue
pPacTBOPUMBIX ~ BJIEKTPOJOB TMpU padUHUPOBAHMM METAUIOB W  HAHECEHUU
raJiIbBAHUYECKUX TTOKPBITUH.

33.  XwumHuecKas CYUIHOCTb OCHOBHBIX BHUJOB KOPPO3HH (XMMHYECKOM,
ANEKTPOXUMUYECKOW). OCHOBHBIE METO/IbI 3AIUTHI METAIIJIOB OT KOPPO3UHU.

34.  DneKTpOXMMHUYECKHE OCHOBBI KAaTOJAHOW M MPOTEKTOPHOM 3allMTHI
METaJIJIOB OT KOPPO3HH.

35. TloHsiTMe O IKECTKOCTH BOJbI, KOJMYECTBEHHAs] XapaKTePUCTHKA
’KECTKOCTH BOJIbl. BpeMeHHas U MOCTOSIHHAS JKECTKOCTh BOABL. METOIbl yCTpaHEHHUS
KECTKOCTH.
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KoHTpoabHbIE 32 1aHM 1151 TEKYIIIEro KOHTPOJIA 3HAHUIA
KonTpoubHblie 3a1anus Nel mo reme:

«OcHOBHBIC IOHATHSA U 3aK0HBI. Kitaccupukanmuss HeopraHm4eckux
COeJUHEHHMH. DJIEKTPOHHOEe cTpoeHre atoma. KBanroBbie uncia. IICI»

Bapuanr 1
1. KakoBo uncino mosekya B amMuake maccou 34 r?
2. Brruncnure MaccoByro J10J110 a30Ta B HUTpare xenesa (111).
3. Kakas macca 15% -ro pactBopa COJSHOM KHUCJIOTHI IPU JACHCTBUU Ha
MpaMop (KapOoHAT Kajbliusl) BeITecHseT 22,4 1 (H.y.) okcua yriepoaa (1V)?
4. 3anumure 3JIEKTPOHHYI0 (GopMyiny aroma cepbl. CKOJIBKO MPOTOHOB,

HEUTPOHOB, JIEKTPOHOB COAECPKUTCS B 3TOM aTOME.

5. Kakoe w3 TmpUBEICHHBIX BEIIECTB pearupyer ¢ kucioroil: 1)SO,;
2)CH;COOH; 3) Fe(OH)s; 4) S102; 5) H,COs?

6. Kakoe u3 mpuBeCHHBIX BEIIECTB MOXKET 00pa30BaTh OCHOBHYIO COJIb:

1)HC1; 2)Mg(OH)2; 3)NaOH; 4) HBr; 5) RbOH?
KonTpoubHble 3a1anus Ne2 mo reme:
«XumMuuyeckas repmoanHamuka. Pacuer remsioBoro 3¢ dexra, usmeHeHus
JHTPONUM U CBOOOAHOM 3Hepruu ['nd60ca XuMHUYECKOH peakuumn»

Bapuanr 1

1. Tlonp3ysicb CHpPaBOYHBIMU JIaHHBIMHM, paccUUTalTe TeIioBo 3ddexT,
M3MEHEHHE PHTPONUU U CBOOOJHON »Hepruu ['mOOca mpu CTaHIApPTHBIX YCIOBUSIX
CJIECIYIOIIEN XUMHUYECKOU PEaKIUH:

C2H6(1")+ 31,0,=2 CO2(r) + 3H.0 S)

2. OnpenenuTe TUM XUMHUYECKOM peakinuu (IK30- WM DHIOTEpMHYECKas),
OTBeT apryMeHTupyite. Caenaite BbIBOJI O BO3MOXKHOCTH ITPOTEKAHUS 3TOW peakiuu
B MIPSIMOM HalpaBJICHUHU.

3. Kakoe KoIM4YecTBO TEIUTIOTHI BBIAEIUTCA IpU B3aummonewcTsun 10 i sTaHa
(1.y.) ¢ kuCIOpOIOM?

KoutpoJuabHblie 3axanus Ne3 o reme:
«PacueT KOHUEHTPa Ul PACTBOPOB)»

Bapuanr 1
1. Ckombko rpammoB HCI1 comepxurcs B 250 mn 10%-Horo pactBopa
wioTHocThIO 1,05 r/em??
2. MoJipHOCTb pacTBOpa €IKOTO Kaius paBHA 3,8 MOJB/M, €ro MIoTHOCTh 1,17
r/mut. Beraucnure maccoyto oo (%) KOH B aTom pactBope.
KontpoJuabHblie 3ananus Ned o reme:

«BoaHble pacTBOPHI JJIEKTPOJTUTOB: JIEKTPOJIUTHYECCKAA AUCCOLUALHS,
HOHHbIC paBHOBeCUH (B3aMMOJAEHCTBHE APYI C APYrOM, THAPOIH3), pacuer pH»

Bapuanr 1
1. Hanmmmre MONEKYyISpHbIE W HWOHHBIE YPABHEHHUs PEAKUAA MEXAY
pacTBOpaMH:
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a) CEpHOU KUCJIOTHI U TUAPOKCHUIA Oapus;

0) runpokcuaa kanusa u ruapokcuaa meau (I);

B) kapOoHarta HaTpus u HuTparta cuHIa (II).

2. Hanumure MONEKyISpHBIE U HOHHBIE YPABHEHUS TMAPOIN3A COJIEH:

a) OpomMuJia IUHKA;

0) opTodocdara HaTpus.

3. Paccunraiite pH 0,2 M ykcycHoit KucaoTsl (Kye = 1,8-107).

KontpoJubHble 3axanus NeS o reme:
«OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN»
Bapuanr 1

MeTo/ioM 3NEKTPOHHOTrO OajaHca COCTaBbTE DIIEKTPOHHBIE YpPaBHEHHS
IPOLIECCOB  OKUCJIECHHUSI W  BOCCTAaHOBJICHUS, OIPEACIUTE  OKUCIUTENb U
BOCCTaHOBUTEIb, PACCTaBbTE KOA(DPHUITMEHTHI B CIEAYIONIEM YPaBHEHUU:

KMI’IO4 + PH3 + HNO3 — MH(NO3)2 + H3PO4 + KNO3 + HzO
KouTpoJuabHble 3axanus Ne6 mo reme:
«XuMHYeCKHe UCTOYHUKH TOKa. Koppo3us»
Bapuanr 1

1. CocrtaBbTe CXE€My, HAINHIIUTE 3JICKTPOHHBIE YPABHEHUS SICKTPOIHBIX
npoueccoB U Beruucaute IJIC MeaHO-KaJIMUEBOrO TaJIbBAHUYECKOTO 3JIEMEHTA, B
xoropom [Cd*] = 0,8 mons/1, a [Cu*] = 0,01 Mos/m.

2. Kak mnpoucxoaut armocdepHas KOppo3us JIYKEHOTO Kejaeza Ipu
HapyleHUHU MOKPHITUA? COCTaBbTE JIEKTPOHHBIC YPABHEHUS aHOJHOTO U KaTOJIHOTO
ITPOLIECCOB.

(DoHI OLEHOYHBIX CPEACTB TPEJACTABICH B NPWIOKCHHH K pabouei
pOrpaMMme).

8.2. KoHTpoJsibHBIC 3aJaHMSI U MaTepUaJibl, HEOOXOAMMbIE ISl OLECHKHU
3HAHUI, YMEHUI U HABBIKOB U (MJIM) ONbITA IeATEJbHOCTH, XapPaKTEePU3YHIIHX
ranbl (GOPMHUPOBAHMS KOMIIETEHIMHA B Ipolecce 0CBOCHUS 00pa30BaTe/IbHOM
NMPOrpamMmmabl

8.2.1. KoHTponbHble BONpPOChl No Temam (pasaenam) gna onpoca/cobeceioBaHNA HA 3aHATUAX

Tema (pazaen) Bomnpocel
1. OcHOBHBIE TOHATHA U 3aKOHBl XHMHH. 1. Pemenue 3amad 1O NPUMEHEHUIO
[Tepuognueckas cucrema J[.M. MeHnaeneeBa. | OCHOBHBIX 3aKOHOB (ompenenenue
CtpoeHne aromMa © CTpPOEHHE MOJEKYlT U | KOMMYECTBA BEIIECTBA YEpe3 MOJSIPHYIO
BEIIECTBA. MacCy H  MOJISIDHBIA  O0BEeM,  3aKOH

AKBUBAJICHTOB, pacueT 0 XUMHUYCCKHM
dbopMynaM, 0O XUMUICCKUM YPABHEHUSIM).

2. Omnpenenenue cocraBa sjpa aroma,
COCTaBJICHUE 3JIEKTPOHHOU (HOPMYIIBI aroma.
KBanToBble uncina.

3. OO0bscHeHUE CBA3U MEXIY
MOJIOKCHHUEM JJIeMEHTa B I1CO )4
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Tema (pazgen)

Bomnpocsl

AIIEKTPOHHOM KOH(UTypanueil ero aToMoB.
4. CpaBHEHHME CTEIEHU IPOSBICHUS

METAJNINYECKUX u HEMETATMYECKHUX
CBOICTB.

5. [Tepuoguueckas 3aBUCUMOCTh
BEJIMYMH OHEPrUi HMOHM3ALMU, DSHEPIHUHU
CpOACTBa CpOJICTBA K AJIEKTPOHY,

ANIEKTPOOTPULIATETLHOCTH.

6. OrmnpeneneHue TUNMA XUMHYECKOM
CBSI3U, W300paKCHHE CXEMBI MEPEKPHIBAaHUS
aTOMHBIX  opOuTajeili M  ompeaeicHue

2. XuMuueckast TEPMOJAMHAMHUKA.
Xumudeckass KHHeTUKa. XUMHUECKoe U (pa3zoBoe
paBHOBECHE.

TeOMETPUU MOJICKYJTBI c y4eToM
rUOpUIN3AIIMN aTOMHBIX OpOUTAJICH.
1. Pacuer W3MEHEHUIT

TEPMOAMHAMUYECKUX (QYHKIMA COCTOSHUS
(@aTanemuu AH, suTporuu AS, cBOOOAHOM
sHeprun ['mb66ca AG). DKCHepUMEHTaIbHOE
ompeneneHne TerioBoro addexra (AH),
METOAMKA OIpeneieHus, JaboparopHoe U
MIPOU3BOJICTBEHHOE 00OPYIOBaHHE.

2. Onpenenenue 3K30- W
SHJIOTEPMHUYECKOTO XapakTepa peakiuu Io
BenunHe AH.

3. IlporHo3upoBaHHE  BO3MOXHOCTH
CaMOTIPOU3BOJIBLHOTO MPOTEKAHUS PEAKIUH TTO
BenuunHe AG.

4. CocraBnenue KMHETUYECKOTO
YpaBHECHHUS XUMUYECKOMN peakiuu,
BBIUHCJICHHS 10 KUHETUYECKOMY YpPaBHEHHUIO
JIEUCTBUSI MacC (3aBUCUMOCTb CKOPOCTHU OT
KOHIIGHTpAIlMl pEareHToB) U 1o ¢opmyie
Bant-Todpda (3aBUCHMOCTH CKOPOCTH  OT
TEMITepaTyphl).

5. Omnpenenenne HaIpaBICHUS
CMEILIEHUSI XUMHUYECKOTO pPaBHOBECHUS IMPH
M3MEHEHUH BHEIIHUX YCJIOBUUA HA OCHOBAHHUU
npuniuna Jle-IllaTense.

6. CocraBineHue  BBIpaXECHUS UL
KOHCTaHTBI paBHOBeCHs. PacueT paBHOBECHBIX
Y UCXOAHBIX KOHIICHTpAIMi BEIIECTB, pacyeT
PaBHOBECHOTO COCTaBa PEAKIIMOHHON CMECH.

3. O6wmue cBoiicTBa pacTBOpoB. JlucnepcHbie
" KOJUTOMTHBIE CHCTEMBI. PactBops!
HEIEKTPOJIUTOB U IEKTPOIUTOB.

1. Pacuer m mnepecuer KOHLEHTpALUU
pacTBOpoB (MaccoBasi, 00beMHasi U MOJIbHas

JOJIA, MOJIApHaAs n HOpMaJIbHas
KOHIICHTpAlHHu, MOJIAJIBHOCTD, TI/ITp) .
SKCHepI/IMGHTaJ'II)HOG OIpCaAcCICHUC

KOHICHTpaluu pPacTBOPOB J'Ia60paTOpHBIMI/I
METOdaMU.
2. QHGKTPOHI/ITBI U HEIJICKTPOJIUTHI.
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Tema (pazgen)

Bomnpocsl

Omnpenenenue xapakTepa 3J1eKTPOJIUTa O €ro
cwie (CWibHbIE, CpelHHE U  cialble).
DNEeKTPOJIUTHI, MPUMEHSEMbIE B
ABTOMOOWJIBHBIX aKKyMYJISTOPaXx.

3. CocraBiaeHue  BBIpOXCHUS  IJIA
KOHCTaHTBI JTUCCOLIUAITUN caboro
ANIEKTPOJINTA, pEIIeHUWe 3a7ad Ha pacyeT
KOHCTAHT U CTENEHU JIMCCOIUAIIMU TI0 3aKOHY
pazbasinenus OcTBaibia.

4. CocraBieHHEe HOHHO-MOJIEKYJISPHBIX
YpaBHEHHUH peakuuii B pacTBope (MOHHO-
o0OMeHHOE B3aUMOJIEHCTBUSA MEXITy
pacTBOpamu 3JIEKTPOJIUTOB, TUAPOIU3 U JIp.).

5. Pacuer pH pacTtBOpoB CHIBHBIX U
CI1a0bIX ANIEKTPOJIUTOB c y4EeTOM
JIMCCOIMAIUN u TUAPOIIH3A.
DKCIEPUMEHTAIBLHOE OnpeIesICHUE pH
METOJaMH BU3yaJbHOW KOJIOPHUMETPUHU U TIPH
oMo pH/monomepa.

4. OKHUCINTEIFHO-BOCCTAHOBUTEIBHBIE
PCaKIUU ¥ JICKTPOXHUMHYECKHE TIPOIECCHI.

1. OmnpeneneHue CTENEHU OKHUCICHUS
aTOMOB B COCIMHEHHHM W TPOTHO3HPOBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
COCJIMHEHUH B 3aBHCUMOCTH OT CTCICHU
OKHCJICHUSI aTOMOB  (BbICIIAsi,  HHU3IIAs,

POMEKYTOYHAS ).

2. CocraBienue AJIEKTPOHHBIX
YpaBHEHUH  IPOIIECCOB  OKHCICHUS |
BOCCTaHOBJICHHS, paccTaHOBKa

k03(ppUIIMEHTOB B ypaBHEHUU OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHOW  pEaKkUMM  METOAOM
AJIEKTPOHHOTO Oananca u METOJIOM
MOy pEAKII M.

3. [Iporno3upoBanue MOBEJCHUS
METAJJIOB B AJIEKTPOXUMHMUYECKON cucTeMe Mo
WX TIOJOKEHHIO B TaONWIle CTaHIapTHBIX
ANIEKTPOJHBIX MOTEHIIUAJIOB.

4. CocrasneHue 3JIEKTPOHHBIX
ypaBHEHUH aHOJHOTO u KaTOIHOTO
MPOLIECCOB, MPOUCXOMANIMX TpU  padoTe
XUMHUYECKOTO  HMCTOYHUKA  TOKa,  IpHU
KOHTaKTHOM 3JIEKTPOXUMHUYECKOU KOpPPO3UH,
IIpU  2JEKTPOJIU3€ BOAHBIX PpAcTBOPOB U
3amuch  oOmiero  pabouero  ypaBHEHWUS.
XWUMHYECKHNA DKCIIEPUMEHT I10 IPOBEICHUIO
ANIEKTPOJN3a B JAOOPATOPHBIX YCIOBHUSAX,
ominuue 000pyIOBaHUSA AJISl DJIEKTPOJIN3HBIX
YCTaHOBOK B ITPOM3BO/ICTBEHHBIX yCIIOBHUSX.

5. CocraBineHue 3IEKTPOXUMHUYECKOU
CXEMbl TaJIbBAHUYECKOTO DJIEMEHTa, pPacyer
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Tema (pazgen) Bompocsr

ANIEKTPOJHBIX IMOTEHUUAIOB [0 YPABHEHHIO
Hepucra u snexrpoasmxyiueit cuisl (DC)
raJIbBaHUYECKUX AIEMEHTOB, IPUMEHSAEMBIX B
aBTOMOOWJIBHBIX aKKyMYJISITOPaX.

6. Pacuer macc (ans razoB - 0ObEMOB)
BEILIECTB, BBLACIAIONIMXCA Ha JJIEKTPOAAX B
IIpoLIeCCe MIEKTPOIN3a 110 3aKoHy Papanes.

LLIkana oueHnBaHMA OTBETOB Ha BOMpPOCHI

[IIxana oneHUBanuA

Kputepuu onennBanust

OOyuaromuiicsi TITyOOKO M COJEpPKATENBHO PACKPHIBAET OTBET HA

«OTauyHO» KaKJIbI TEOPETUYECKH BOMpPOC, HE JOMYCTHUB oOmuoOok. OTBeT
HOCHT Pa3BEPHYTHIN U MCUEPIIBIBAIOLIMI XapaKTep.

OOyuyaronuiics B IEJIOM PACKPBIBAET TEOPETUUYECKHUE BOIPOCHI,

«Xoponio» OJIHAKO OTBET XOTs Obl HA OJAMH W3 HUX HE HOCHUT Pa3BEPHYTOr0 U

HNCYCPIBIBAIOLICTO XapaKTCpa.

((Y,JIOBJ'I CTBOPUTCIILHO»

OOyuaromuiics B 11JIOM PacKphIBAET TEOPETUUECKUE BOMPOCHI U
JIOMyCKAaeT  psAll  HETOYHOCTEH, (parMeHTapHO  pPacKpbIBAaeT
COJIEp’)KaHUE TEOPETHUECKUX BOMPOCOB WM WX PaCKPBIBACT
COJICPKATENBHO, HO JIOMYCKasi 3HAYMTEIbHBIC HETOYHOCTH.

«HeynoBieTBOpUTEIBLHO
»

OOyuaromumiicss He 3HaeT OTBETOB HA  IOCTaBJICHHBIE
TEOPETUYECKHE BOITPOCHI.

8.2.2. Tembl 1u1s foKJIa10B (pedepaToB)

1. AncopOeHTbI 1 NOHHBIE OOMEHHUKH B MTPOLIECCAX OYMCTKU MPUPOJHBIX U CTOYHBIX

BOA.

01N DN B~ W

. OCHOBBI KPUCTAITIOXUMHUYECKOTO JIU3AIHA.

. CBEpXKHUCIIOTHI U CBEPXOCHOBAHMUSI.

. KoopimHalinOHHBIE COEIMHEHUS B COBPEMEHHOW aHATUTUYECKON MPAKTHUKE.
. KoopiHallnOHHBIE COEIMHEHUS B KUBBIX OpraHU3MaXx.

. Heoprannueckue Guomartepuarnsl.

. Hanomarepuaniel Ha OCHOBE yriepoja.

. XMMHS B HHTEPECAX YCTOMUYMUBOTO PA3BUTHS, UITA «3EJIEHASD XUMUS.

9. MoHHBIE )KUJIKOCTH — HOBBIM KJ1ACC YKOJOTUYECKH YUCTHIX PACTBOPUTEIICH.

10. dynnepeHsl: METOAbI OTYyUYEHUs], OUUCTKA, Chephl MPUMEHEHHUS.

11. Yrnepoausie HaHOTPYOKH: MOJIy4EHHUE U CBOMCTBA.

12. BO3MOXHOCTH ¥ IEPCIIEKTUBBI KOMIIBIOTEPHON XUMHH.

13. 305b-renp METOABI MOTYYEHUST HEOPTaHUYECKUX HAHOMATEPHUAJIOB.

14. I'ubpuaHble MaTEpUAIIBl 1 KOMIIO3UTHI HA OCHOBE HEOPTaHUYECKUX COECUHEHUH.
15. Coequnenust BHeApeHUs B TpadUT: MOITyYEHUE, CBOMCTBA, IPUMEHEHHE.

16. I'padsiekc — maTepuan Ha OCHOBE JIUCTIEPCHOTO rpaduTa: TEXHOJIOTHUS, CBONCTBA,

IIPUMEHEHHUE.
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17. YrnepoaHele BOJJOKHA — XUMHUYECKHE PUHLHUIIBI IOJTy4YEHUs, IPUMEHEHUE.
18. CuHTeTHYeCKHE U HAaHOAIMA3bl: MTOJy4YeHUE, CBOMCTBA, CPepbl MPUMEHEHHS.
19. Xrmus nonumMepHsIX MPOBOJHUKOB U IUDJIEKTPUKOB.

20. [IpuMmeHEHNE HEDNEKTPOIUTOB B TEXHHUKE.

2]1. XMMUYECKHUM SKCIIEPUMEHT KaK METOJ HAyYHOI'O MO3HAHUS.
22. KoMnplOTEPHOE MOJIETMPOBAHNE KAK YaCTh XUMHUYECKOIO SKCIIEPUMEHTA.

HIkana oueHNBaHUA

IIIxana oueHUBaHUS Kpurepuu onieHuBaHus
OOyuaromuiicss TIy00OKO M COJEpKATEIbHO PACKPHIBACT TEMY
«OTAYHO» JOKJIaJja, HEe JAONMycTUB OWMOOK. OTBET HOCUT pPa3BEPHYTHIH H

I/ICLIepHBIBaIOH_II/H\/'I XapaKTep.

OOyJarommiicsi B 1I€JIOM pacKpbiBaeT TEMy JOKJIaaa, OIHAKO
«Xopouio» OTBET XOTsA OBl HAa OJMH M3 HHUX HE HOCUT pPa3BEepHYTOTO U
HCUYEPIBIBAIOIIETO XapaKTepa.

OOyuaromuiicsi B IIeJIOM pacKpbIBaeT TeMy JIOKJIaa U JOIMyCKaeT
P  HETOYHOCTEH, (parMeHTapHO pacKpblBaeT CoOJep>KaHUE
TEOPETUYECKHUX BOIIPOCOB WMJIM UX PACKPBIBAET COJEP’KATENIBbHO, HO
JIOMyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBJIETBOPUTEIBHO

«HeynoBneTBopUTEIbHO

N OOyuaromuiicsi He BlIaieeT BIOpAaHHOM TeMoi

8.2.3. OueHo4YHbBIE CPEICTBA OCTATOYHBIX 3HAHUII (TECT)

1. MakcumanbHOE YMCII0 HECTTAPEHHBIX AIIEKTPOHOB Ha p-OpOUTAIISAX COCTABIISET. ..
a)7, 6)3; B)4; 1)6.

2. DneKTpoHHAas KOH(QUTYpAIHsi OCHOBHOTO COCTOSIHHSI BAJICHTHOTO YHEPTeTUYECKOTO
yposHs 3d°4s’ cooTBETCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn*; r) Fe*.

3. Yucno HEUTPOHOB COBMAIAET C YMCIOM IIPOTOHOB B SIJIPE aTOMa U30TOMA...

a) 126C; 6) 1991:“; B) 3115P; F) 2311Na.

4. DnemMeHT, 00pa3yomuii KUCIOTy ¢ Xumudeckoir dopmynoit H.D0;, HaxoauTcs B
miaBHOM moarpynne  rpymmsl [TCO.

a)IV; 6) VI; B) V; r) VIL

5. B pany H»S103 — H3PO4 — H,SO4 cuina kucnor ...

a) yObIBaeT; 0) U3MEHSETCS MEPUOANYECCKH; B) BO3PACTACT; T') HE U3MEHSETCS.

6. JIJ1st MPOCTHIX BEIIECTB XapaKTEPHBI CIECIYIONTUE THUITBI XUMUYCCKOUN CBSI3H. ..

a) MOHHAs W MeTajuimdeckas; ©O) KOBaJICHTHAs HEMOJISIpHAS M METajUIM4ecKas; B)
KOBJICHTHAsI HETIOJISIPHAS M MOHHAS, T) KOBAJICHTHAS MOJISPHAS M METAJUTHYCCKas.

7. B y31max KpUCTa/NIMYECKOM peleTKU HUTpaTa HaTpusl HaXOASTC ...

a) atombl Na, N u O; 0) wonsl Na* u NOs;; B) arombl Na u mMosekyisl NO,; 1)

MouieKybl NaNQOs.
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8. KUCIOTHBIMHU SIBISIFOTCS] THIPOKCHU/IBL. ..

a) cepol (VI); 6) omosa (IV); B) xenesa (I1I); r) xamms (1).

9. Kucnoroii, koTopast He 00pa3yeT KUCIbIX COJIEH, SBISETCA. ..

a) oprodocdopHas; 0) XJIOPOBOJIOPOJHAS;, B) CEpHAsi; T) CEPHUCTAS.

10. dnsa maxoxaeHust AS®os peakunun 2C,Hory + 505r = 4COxsry + 2H,00 crienyer
BOCIIOJIB30BaThCS (hOPMYIIOH ...

a) AS®0s = AS® (COxn) + AS° (H2Op) - AS® (CoHaw) - AS® (Ony);

0) AS®9s = 45% (COxn) + 25°% (H2O00) - 28°% (C:Ha) - 55 (Oay);

B) AS®20s = 45% (COxn) + 28% (H2000) - 25°% (CoHa);

r) AS®90s = 4AS°% (COxmy) + 2AS8°% (H2Op) - 2A8°% (CoHow) -

11. ns nonyuenust 1132 x/Ix Tenna no peakuuu 2NOy + Oy <> 2NOxry (AH=-
566 xJI>x/Mob) HEOOXOUMO 3aTPaTUTh _ JIUTpa(0B) KUCIOPO/A.

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

12. TemmepatypHbIii KO3()PHUITUEHT CKOPOCTH PEAKIIUA XUMUYECKON PEeaKkiuyd paBeH
2. Ilpun oxnaxnaennu cucreMsl oT 100 1o 80 °C ckopocTh peakuuu

a) ymMeHbl1aercs B 4 pa3a; 0) yBeauMuMBaeTcs B 2 pa3a; B) yBeIMUYMBAETCS B 4 pasa;
') HE U3MEHSIETCHI.

13. VYcinoBueM mnpoTeKkaHUsi MNPSAMOM peaklUu TPU TOCTOSHHBIX JAaBICHUU U
TeMIlepaType SIBISETCS ...

a) A\G <0, 0)AG=0; B) AG>0; 1)AS<0.

14. ComtacHO ypaBHEHHIO TOMOT€HHOW XxuMuueckor peakiuu 2HJy < Hayw + Loy,
AH°<0, nist cMenieHus: paBHOBECHS B CTOPOHY MPOAYKTOB PEaKIUK HEOOXOAUMO ...
a) CHM3UTh TemIeparypy; O0) J100aBUTh KaTajau3aTop; B) J00aBUTH BOIOPOA; T)
YBEJIUYUTH TEMIIEPaTypy.

15. CnabbpIMu AIEKTPOIUTAMU SBISIOTCA ...

a) H:SO; ; 6) CsOH; B) H,SOs; 1) CrCls.

16. HaumGompiiee 4Ynucio HWOHOB 0OpasyeTcss MpH JuUcconuanud | Moib Coiy,
uMmeronien hopmymy ...

a) (NH4);POs; 0)Na,COs; B)Fex(SO4);; r1)Ca(HCO:),,

17. Eciu ocMoTHueckoe aaBiieHue pactBopa 4,6 r Hesnekrpomura B 400 cm’ BOIbI
npu temneparype 25°C cocraBuser 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEIECTBA paBHA r/monb. (OTBET yKa3aTrh C TOYHOCTBIO JI0 1I€JIOT0 yucia, R=
8,31 JIxx/momnb-K).

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

18. YpaBuenue n = CRT, xapakTepusyroliee 3aBUCUMOCTbh OCMOTUYECKOTO JaBJICHUS
OT KOHLIEHTPALINHU PACTBOPA HEIIIEKTPOIUTA U TEMIIEPATYPbI, HA3BIBAETCS 3aKOHOM ...
a) Baut-Todda; 06) MenneneeBa-Knaitnepona; B) boitnss —Mapuotra; 1) [lebas-

XIOKKEJIA.
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19. YpaBHeHHE peakuuu, TPAaKTUUYECKUA OCYIIECTBUMOW B BOJHOM pacTBOpE, UMEET
BU/T

a) CuSO, + 2KOH = K,S0, + Cu(OH),

0) NaNOs + HCI = NaCl + HNOs

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

r) Fex(S04); + 6HNO; = 2Fe(NOs); + 3H,SO4.

20. PactBop rumapokcunma nutus umeer pH=12. KonueHtpamus OCHOBaHUS B
pactBope nipu 100 % nucconmanuu paBHa MOJIB/JI.

a) 0,005; 6)0,01; B)0,1; r)0,001.

21. [ns wuneanbHBIX pa30aBiICHHBIX pPACTBOPOB BEJIMYMHA KOHIEHTpAIMUd B
ypaBueHun pH=— 1gCH" BbIpaxkaeTcs B ...

a) %; 0) MONB/T; B) MOJB/MI; T) I/1.

22. B BOIHOM pacTBOpE THUAPOIN3Y HE TOJIBEPraeTcs Colb ....

a) NaNOs; 6) K»SiOs; B) AICL;; 1) NaNO..

23. Kakoe coennHeHue noiyvaercs npu ruaponuse NasPO4 o nepBoi CTyneHu:

a) H;PO4; 0) NaH,PO.; B) NaOHPO.; 1) Na,HPO..

24. B pactBope cepHoll Kuciaotrbl oObemMoM 0,5 n u koHueHtpauuend 0,1 Monb/n
COJEP)KUTCSI T pacTBOPEHHOTO BEILIECTBA.

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

25. Hns npurotosiienus 500 T pactBopa ¢ MaccoBo jmoiiei cynbdara xamus 10%
HABECKY COJIM HEOOXOAMMO PAaCTBOPUTh B T BOJBI.

a) 400; 6) 50; B) 475; 1) 450.

26. lns npurotosnenus 520 r ¢ MOJSUIBHOM KOHIIEHTpaiued 1 Monb/Kr pacTBopa
NaOH tpeOyercs T pacTBOPEHHOTO BEIIECTBA.

a) 60; 6)40; B) 80; 1) 20.

27. BemecTBo, Ha MOBEPXHOCTU KOTOPOTO MPOUCXOJUT U3MEHEHHE KOHUEHTPALUU
JPyroro BEUIECTBA HA3bIBACTCA ....

a) SJIEKTPOaUTOM; O) amcopOEHTOM; B) afcoOpOEpOM; T) IMYILIaTOPOM.

28. Kakas u3 npuBeAeHHBIX PEAKIUH SBIISIETCS OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOM ?
a) CaO + H,O = Ca(OH);;

6) CaCO; + 2HCI1 = CaCl, + H,O + COy;

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  yKa3aHHBIX  COCAMHEHUW  TPOSIBISET  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHYIO IBOMCTBEHHOCTH 3a CUET aTOMOB yIJjiepoja’?

a) CO; 0) CH4; B) HoCOs; 1) CO2; 1) CaCOs.

30. B xakoM M3 Mpo1eccoB MPOUCXOIUT BOCCTAHOBIICHUE?
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a) HNO, — HNOs; 6) N,Os — NO,; B) NO — N,O;

r) NH; — N,; 1) N.O — HNO..

31. VYkaxure npouecc OKUCICHHS

a) H,SO; — S;

6) S — H.S;

B) SO, — H,SOy;

r) SO; — H,SOy4;

n) H,SO; — SO..

32. CocrtaBbTe ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOU PEAKIIMH METOJIOM
anekTponHoro 6ananca: HCl + KMnO4 — Cl, + MnCl, + KCI1 + H,O

U YKaXHUTe cTrexuomeTpuueckuii koagdunuent H,O.

a)6; 6)10; B)8; r)4; m) 12.

33. IIpu paboTe Kakoro rajJbBaHUYECKOrO IEMEHTa IPOTEKAIOT MPOLECCHI:
Cd’—2e =Cd*, 2H +2 ¢ =H,?

a) Cd | CdSOs|| CuSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | HoS04 | Cu;

r) Mg | MgS0.|| CdCL | Cd;

1) Cd | Cd(NO;), [ AgNO:; | Ag.

34. Kakoli MeTa Hellb3sl MOJIYYHTh AJIEKTPOIM30M BOJHOTO PacTBOpA COJn?

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

35. [Ipu »snexTponu3e BOJHOTO pacTBOpa COJIM HA BJEKTPOJAX BbLACIAIOTCS
BOJIOPOJI U KHCIIOPOJ. PacTBOp Kakoil comu moiBepraeTcsi JJIEKTPOIHU3Yy?

a) NaCl; 6) CaBr;; B) NaClOs; 1) CuSOs; 1) CuCls.

36. Kakoii W3 MEepeYNCICHHBIX HIKE METAIJIOB MOXET OBITh HCIIOJIB30BaH B
KaueCTBE KaTOHOTO MOKPHITHS HA METHOM H3CITUN?

a) Sn; 0) Fe; B) Zn; 1) Ni; n) Ag.

37. Kakas yactuia oOpa3yeTcsi Ha KaTOAHBIX y4acTKaxX IMPU KOHTaKTHOW KOPPO3UU
Pb u Ag B kucnoi cpene?

a) Pb*"; 6) OH; B) Ag"; r) H"; n) Ha.

38. YkaxxuTe npoayKT KOPPO3UHU OLIMHKOBAHHOTO JKeJe3a B CPEIe COMSTHON KHUCIOTHI.
a) Fe(OH),; 0) ZnCl,; B) FeCls; 1) Cly; 1) FeCl..

39. Vkaxwure npoaykt peakuuu Cu + H>SO4 paz6. —

a) CuSO,; ©0) CuS; B) peaknus He uaer; r)H,; 1) SOs.

40. B oJIEKTpOXUMHUYECKOM DSy HaIpsSHKEHWM ClieBa HANpaBO METaJUIb
pacroJiararoTcs

a) 0 YMEHBIICHHIO JICKTPOJHOTO MOTEHIINANIA,;

0) M0 yBEJTUYEHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;
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B) [10 YMEHBIIECHUIO OKUCIUTEIbHBIX CBOMCTB;

F) 10 YMCHBIICHUIO BOCCTAHOBUTCIIbHBIX CBOﬁCTB;

1) IO YBEJIMYEHHIO aTOMHOM MacCCBhl.

Kntoy K Tectam:

No [IpaBunbHBIH No [IpaBunbHbIH No [IpaBunbHBIA | No [IpaBuibHBIH
BOII OTBET BOII OTBET BOII OTBET BOI 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 hi§
7 §) 17 r 27 0 37 bi
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r
LLIkana oLeHNBaHUA Pe3yNbTaTOB TECTUPOBAHUS
% BepHBIX pelieHuil (0TBETOB) [lIxana onleHUBaHUS
85-100 OTJINYHO
70 - 84 XOpOILIO
50- 69 YAOBJIETBOPUTEIILHO
0-49 HEYJOBJIETBOPUTEIBHO

8.2.4 UnauBuayanbHble 321aHuA (321aHUA HA

CaMOCTOAITE/IbHYI0 padoTy)

[Tpumep 3amanuii npuBeneH Huxe. [1oaHBINA COOPHUK MaTEepUATIOB MPEACTABISET

OTACJIBbHOC N3JaHHC.

Nel

PaccuuraiiTe: a) MaccoByr IOI0O PacCTBOPEHHOI'O BEIIECTBA; 0) MOJISPHYIO

KOHIIEHTPAIHUIO;

B) MOJIIPHYIO KOHIICHTPAI[MIO JKBUBAJICHTA;

r) Tturp. llo

MOJYYEHHBIM JAHHBIM ITPOBEIWTE XUMHUYECKUU JIKCHEPUMEHT: MOJIyYUTE PACTBOP
HY)KHOW KOHUEHTPAMA W TMPOBEPHTE KOHLEHTPALMIO pPacTBOpPa XUMHUUYECKHUMU
METO/JIAMU TPU MOMOIIM apEOMETPA WIIM TUTPOBAHUSL.

Bapuant

PacrBopeHHOE BewiecTBo

Oo0neM
BOIBI, MJI

¢opmyna

Mmacca, r
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H;PO, 18

282

No2

[na npusedeHHbIXx B Tabnuue 31emeHToB: a) U3obpasuTe rpadpuyeckn (C MOMOLLLIO KBAHTOBbIX
A4YeeK) 3NEKTPOHHYIO CTPYKTYpy aTOMOB B HOPMa/JbHOM M BO3OYKAEHHOM COCTOAHWW; 6) cocTaBbTe
3/1EKTPOHHbIE GOPMY/bI A1 HOPMAIbHOTO M BO3BOYXAEHHOIO COCTOAHMSA; B) 3anuiumMTe Habop KBAHTOBbIX
ynucen ANA BaNEHTHbIX 3/1EKTPOHOB (B HOpPMasbHOM W BO3BYXKAEHHOM COCTOAHWW); T) C MOMOLLbIO
3/1EKTPOHHON GOPMY/bl OMULLIMTE MECTOMO/IOKEHME 3/EMEHTA B NEpUOAMYEcKol cucTeme (nepuog,
rpynna, noAarpynna) v npeackaskute rnaBHble XMMWMYECKMe CBOMCTBA (MeTann WaM HemeTansl, CTemneHu
OKUCNEHUA, OPMYJIbl U XapaKTeP OKCUMA0B U TMAPOKCUAOB).

Bapuant JJjieMeHT
I 1
1 Na P
Ne3

Onpenenure XapakTep XUMUUYECKON CBSA3M MEXKIY aTOMaMHU B MOJIEKYJaX, THI
ruOpuan3anuu opouTaneil UEHTPAIbHOIO aToMa,
N300pa3zure cxemy NEpeKpbIBaHUS OpOMTAJICl M NPOCTPAHCTBEHHYIO CTPYKTYpPY

MOJICKYJIL.

HaIUn4YueE o-

Bapuant MouJiexyaa

I 1T

1 AlCL; | CLO

Ne4

U T-CBSA3EH.

Ha ocHoBaHMM cTaHIApPTHBIX PHTANBINNA 00pazoBanust AH /s U aOCOIIOTHBIX
SHTpONUN S°20¢ BEIIECTB oOMpenenuTe: a) TerioBod 3¢dexkt AH®, u3MeHEeHHE
sHTponuu AS° u u3meHneHnne cBoOo1HoM 3Heprun [ m66ca AG® XUMUYECKON peakIlni,
ceJlaiiTe BBIBOJ O TEPMOJAMHAMHYECKON BEPOATHOCTH IMPOTEKAHUS PEaKUUU IpHU
CTaHJAPTHBIX YCJIOBUSX; O) Temmeparypy, NpH KOTOPOH CHUCTEMa HAXOAMUTCS B
COCTOSIHUM XHUMHUYeckoro paBHoBecusi (AG=0). PacueTsl mpoBeCTH MO ypaBHEHUSIM
peakuuii, MPUBEAECHHBIM B TAOIUIIE.

Bapuant

YpaBHeHne peakuuu

1

CO + H;0=CO, +

H,

No5

Boluucnure: KOHCTaHTY paBHOBECHsS OOpaTUMOW peaklUH, HWCXOJHBIE W
PaBHOBECHBIE KOHIIEHTPAIIUU KOMIIOHEHTOB B CHCTeMaX (BEIMYUHBI, KOTOPBIE HYKHO
BBIYHCIINTH, 0003HAUCHHI B TAOJIHUIIE YePe3 X).
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Bapuant YpaBHeHnue peakumnu Kp PaBHoBecHbIe Hcxonnbie
KOHIEHTPAIUH, KOHIIEHTPAIUH,
MOJIB/J1 MOJIB/JT
[SO.] = 0,04 _
1 280, + 05 <> 2S0; X (0] = 0,06 cg(sgi): -
[SOs] = 0,02 S

Nob6
OnpenenuTe CTENEHb JUCCOIMALIMKM O, KOHCTAHTY JuccOUMAUuu Ky,

KOHIIEHTpaluo HOHOB Bomopoga [H'] m ruapokcup-uonoB [OH | (BemuumHsI,
KOTOPbIE HY>KHO OTPEEINTh, 0003Ha4YeHbI Yepe3 x (p=11/mi)).

KonuenTpanus + [OH ],
Bapuant | BemectBo pacTBopa o K [H'], moats/ox | &
1,7 -
1 CH;COOH 0,5M X 107 X -
No7

Hanuwume ypaenenus peaxyuii euoponuza 6 MONEKVIAPHOU U UOHHO-
monekyaapuou ¢opme. Paccuumaiime pH u konyenmpayuioo ucxoOHou conu (Cue) C

yuemom 2uopoau3a no nepeoli CMyneHu (8eiuyuHsvl, KOMopwvle HYICHO ONpeoesuns,
0003HAYEeHbL Uepes X).

Bapuant YpaBHeHMe peakunu pH Cucx, MOJIB/T
K,CO; + H,O — 11 X
1 Ml’lClz + HzO — - -
A1C13 + N32CO3 + H2O — - -
Ne8

Onpenenure MOJIEKYJSIPHYIO MacCy HEJJIEKTPOJIUTA, MACCy PacTBOPEHHOIO
BEILIECTBA M PACTBOPUTENS, TEMIEPATypbl KPUCTAIUIM3AUUN U KUIIEHUS PacTBOPOB
(BEJIMUMHBI, KOTOPBIE HY>KHO ONIPE/IETUTh 0003HAYEHBI Yepe3 X).

MouJiexkyas
PacTBope ¥ Macca Macca tup tioun
pHas tep tieun
Bapu HHOE PacrBopn BelleC | pacTBOpH pacrTB pacrTB
macca M pacTBopu pacTBopu
aHT BellecTB TeJlb TBa TeJIsl my, o opa, o opa,
BellleCTBa, Tes, °C Py Teas, °C o
0 m, I r C C
r/M0JIb
OeH30m1
1 ? X 0,512 100 55 5,29 - -
Ne9

PaccuuTaiiTe 0oOuIyt0 >KECTKOCTh BOJbI (MOJB/I), COAEpXkAllel yKa3zaHHbIE
comu. CrlaHUpyWTE DSKCIEPUMEHT [0 YCTAHOBJICHHMIO IKECTKOCTH BOJBI H €€
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YMATUYCHUA PCAarCHTHBIM MCTOIOM U MCTOJ0OM KaTHOHHUPOBAHMUA.

BapuanTt Conn Macchl pacTBOPEHHBIX CoJIei O0beM BOIbI

1 Ca(HCO;);, Mg(HCO;),, CaCl, 16,20; 2,92; 11,10 mr 0,157

NelO
MeTooM HMOHHO-3JEKTPOHHOTO OajaHca COCTaBbTE€ YPABHEHHE M YKa)KUTE
OKHCIIUTENb U BOCCTaHOBUTEND B naHHOW OBP. Onpenenure, B KakoM HalpaBJICHUH
NOMIEeT mpouecc Mpu 3aJaHHbIX B Tabnuue 3HaueHuax pH u  MoJspHBIX
KOHIICHTPAIUAX BEILECTB.

Bapuant IIpouecc pH Konuenrpanust Bewmecrs,

MOJIB/JI

KMnO, - 0,001
FeSO;— 107
MIISO4 — 0,1
Fez(SO4)3 - 0,005

1 KMI’IO4 + FGSO4 + HzSO4 — 5

Nell
Hanummure cxembl KaTOOHOTO W aHOJHOIO MPOLECCOB MPH DIIEKTPOJIN3E
pacTBOpa CONM C MHEPTHBIMU JJIeKTpoaamu. Paccuuraiite maccy (s raza — oobeM
IIPU H.Y.) BBIJETSIONIETOCA Ha KaTO/E BEUIECTBA MPH 33JaHHBIX YCIOBUSIX.

Bapu- Couanb Cunia Bpems
aHT TOKa, A
1 NaQSO4 6 1,5 q
Nel2

CocTaBpTe CXEMy TalbBAHMYECKOTO »3JIEMEHTAa M3 JIBYX IIOJY3JEMEHTOB,
HaIlMUIUTE YpaBHEHHE TOKOOOpasyromieil peakuuu, paccunurtaiire IC n u3meHeHue
cB0OOo1HOM SHeprun ['m606ca AG ans coctasneHHOro ranbsaHUYECcKOro anemeHTa.

Bapuant

KOHIIeHTpaIII/IH KaTuoOHOB
MOJIy3JIEMECHTOB, MOJIb/JI

nepBoro BTOPOTO
1 Zn/Zn* Ag/Ag"
0,01 0,02
Nel3

JIBa MeTaia HaxoIATCS B KOHTAKTe ApyT ¢ apyrom. Kakoit u3 meranios Oyaer
KOPpPOJHUPOBATh MNPHU MONAJAHUU HX B BJIEKTPOIUTHYECKH MPOBOJSIINYIO Cpeay?
CocraBbTe cXeMy KOPPO3MOHHOTO ralbBAHMYECKOTO PJIEMEHTA U YPABHEHUS PEaKIuu
AHOJHOTO OKHCJICHHS U KATOAHOTO BOCCTAHOBJICHMUS.
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Bapuaut | Konraktupymomue | Cpeaa 3jeKkTpoauTa
METAJLJIbI

1 Fe, Ag Brnaxxubii
BO3yX

[HIxana oneHuBanud

[IIxama oreHUBanuA Kputepuu oneHnBanus

«OTan4HO» BBITIOJIHEHBI BCE 33JJaHUsl KOHTPOJIbHOW paboThl; paboTa BBIMOIHEHA
B CpOK, odopMiieHHE, CTPYKTypa U CTWIb pabOThl 00pa3loBHIE;
paboTa BBINOJIHEHA CAMOCTOSTENIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
000011IeH s, 3aKTI0YEHUS U BHEIBOILI.

«XO0pormIo» TEOpPETHYECKast YacTh M PacueThl KOHTPOJILHOU PabOTHI BBHIITOIHEHBI
C HE3HAYMTEIbHBIMH 3aMEYaHUSIMHU; pabdoTa BHIIIOJHEHA B CPOK, B
oOpMIICHHH, CTPYKTYpEe U CTWJIE MPOEKTa HEeT TPyObIX OMIMOOK;
paboTa BBIMOJIIHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT COOCTBEHHBIC
00001IIeHNS, 3aKITIOYCHNUST U BBIBOJIBI; MPABUJIHHBIC OTBETHI HA BCE
BOIIPOCHI C TIOMOIIBIO MPENOAABATEINS IPH 3aLIUTE PAOOTHIL.

«Y IOBJIETBOPUTEIHEHOY BBITIOJIHEHHBIE ~ 3aJlaHUsl ~ KOHTPOJIBHOM  pabOTBl  HMMEIOT
3HAUMTEbHBIE 3aMedaHus; paboTa BBINOJIHEHA C HapyIICHHEM
rpagpuka, B O(OpPMIICHHH, CTPYKType U CTHJIE pPabOTBI €CTh
HEJOCTAaTKU; paboTa BBINIOJIHEHA CAMOCTOSATENBHO, MPUCYTCTBYIOT
cOOCTBEHHBIE 000O0IIEHNS; OTBETHI HE HAa BCE BOMPOCHI MPH 3aIIUTE

paboThI
«HeynoBneTBOpHUTEIBHO 3aJlaHusl B KOHTPOJIBHON pabOTe BBITIOJHEHBI HE TOJHOCTHIO WIIH
» HETPaBUIIbHO, OTCYTCTBYIOT HJIM CJICJIaHbl HENPABUIIBHBIC BBIBOJIBI

u  0000menusi; odopmicHHEe pabOTBI HE  COOTBETCTBYET
TpeOOBaHUsIM; HET OTBETOB Ha BOIPOCHI IPH 3aIIUTE PabOTHI.

8.2.5. Tembl 11 caMOCTOATEILHOM PadOThI CTYICHTOB

TeMbl 1151 CAMOCTOATEIbHOI PadOThI:

1. DiIeKTpOHHOE CTPOEHHUE ATOMA U CUCTEMATUKA XUMUYECKHUX JIEMEHTOB.

2. KBantoBomexanudeckas mozenb atoma. [Ipunnun [laynu u npaBuno XyHaa.

3. CTpoeHrEe MHOTO3JIEKTPOHHBIX aTOMOB.

4. Xumuueckasi cBsizb. OCHOBHBIE THIIBI M XapaKTEPUCTHKU CBsA3U. KoBasleHTHas u
WOHHAas CBS3H.

5. 'ubpuauzanusi, BUAbI, TEOMETPUS MOJIEKYJI.

6. KomnekcHble cOeTMHEHMS.

7. OcCHOBHbIE BHIbl B3aUMOJCHUCTBUSA MOJIEKYJ. CHIbl MEXKMOJEKYJSIPHOIO
B3aUMOJEHCTBUA. BomoponHass cBs3b. JOHOpPHO-aKLIENTOPHOE B3aUMOJACHCTBHE
MOJEKY.
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8. KommiekcHble coennHeHusi. KomIiuiekcsl, KOMIUIEKCOOOpa3oBaTeNd, JIUTaHIb,
3aps] ¥ KOOPAMHALMOHHOE YUCIIO KOMILJIEKCOB.

9. XuMus BemecTBa B KOHIACHCHPOBAHHOM COCTOSIHUHA. XHMHUYECKOE CTPOEHUE
TBEpAOro Tenaa. AMOp(PHOE COCTOSHHE BEIIECTBA.

10. Kpucraiel. Kpucramindeckne pemerku. XuMHYECKas CBSI3b B TBEPBIX TEJAX.
11. Merannuyeckas CBA3b U METAJLIBI.

12. Xumuyeckas CBs3b B MOJTYNPOBOJIHUKAX U JTUAICKTPHUKAX.

13. XuMHuueckoe paBHOBECHE B TIE€TEPOreHHBIX cHucTemax. dDa3zoBoe paBHOBECHE.
[IpaBuiio ¢as.

14. TloBepxHoctHbie  siBieHus. CopOuua. AnCOpOLMOHHOE  pPaBHOBECHE.
['eTeporeHHbIE TUCIIEPCHBIE CUCTEMBI.

15. AccouunpoBaHHbIE U HEACCOLMMPOBAHHBIE JIEKTPOJUTHL. CBOWCTBA pPAcTBOPOB
ACCOLIMMPOBAHHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb.

16. Oco6eHHOCTH BOJIBI KaK paCTBOPUTENS. DIEKTPOIUTHUECKAS TUCCOLIUALINS BOIBI
17. CrangapTHBINA BOJOPOJHBIN JIEKTPO U BOJOPOJHAS IIKajla MOTEHLIUAJIOB.

18. IloTeHumansl METATUIMYECKUX, Ta30BbIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AIEKTPOMOB.

19. MoHceneKTUBHBIE 3JIEKTPOIBI U CEHCOPBhl. MeMOpaHbl U MEMOpaHHBIM MOTEHIUAT
20. Koppo3ust moj neiicTBueM OyK1ar0IUX TOKOB.

21. Metonpl 3alIMTBl OT KOPPO3UM: JIETUPOBAHHE, IJIEKTPOXMMHUYECKas 3allluTa,
3AIIUTHBIC IOKPBITHS.

22. I3MeHeHne CBOMCTB KOPPO3HMOHHOM cpeibl. THrHOMTOpHI KOPpO3uun

23. DNEeKTpoJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMU

24, DIEKTPOXUMUYECKHE YPHEPTOYCTAHOBKH. DJIEKTPOXUMHUUYECKHE TTpeoOpa3oBaTei,
KOHJIEHCATOPBHI.

25. DnexkTpoxuMmuueckas o0paboTKa METAIIIIOB. DIEKTPOXUMUICCKNE TTOKPBITHS.

26. OpraHuyeckue MNOJIUMEPHBIE Marepuanbl. MeToabl MNOJYyYEHHs IOJIUMEPOB,
MOJINMEPU3ALIUS, TOJTUKOHACHCAIHS.

27. CtpoeHue u cBoicTBa nommepoB. [[puMeHenre noauMepos.

28. ®da3oBeIe paBHOBeCHs. J(narpaMma COCTOSHUS BOJBI.

29. llennpie peakunn. POTOXUMUYECKUE PEAKLIUU

30. Komnouansie cuctemsl. JlMcepCcHOCTh U qucniepcHbie cucteMbl. Knaccudukanus
JUCTIEPCHBIX CUCTEM.

[IIkaja oneHUBaAHUSA

[lkana oneHnBaHUA Kpurepun onennBanus

«OTn4HO» OOyuatomuiics TIyOOKO M COJIEP)KaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE AONMYCTUB OMMOOK. OTBET HOCHUT
Pa3BEPHYTHIM U UCUEPIBIBAIOLIUN XapaKTeD.
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«Xoporo» OOyuaromuiics B 1LI€JIOM pPACKPBIBAET TEMYy CAaMOCTOSTEIbHOMN
paboThl, OJHAKO OTBET XOTA OBl Ha OAMH U3 HUX HE HOCHUT
Pa3BEPHYTOI0 M MCYEPIIBIBAIOLIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHOY OOyuaromuiics B 1LIEJIOM DPACKPBIBAET TEMYy CaMOCTOSTEIHHOMN
paboTbl W JOMyCKaeT psii HETOYHOCTEeH, (QparMeHTapHO
PACKpBIBAaET COJEpKAHUE TEOPETUYECKUX BOIPOCOB WIH HX
pacKpbIBaeT COACPKATEIbHO, HO JOIyCKas 3HA4YUTEIIbHBIE

HETOYHOCTH.
«HeynoBneTBOpUTEIBHO» OOyuaromuiicss He BIaJieeT BHIOPAHHON TEMOW CaMOCTOSTEIbHON
paboThI
8.2.6. NuauBuayaibHble 3a1aHUsI /I BHINOJTHEHHS PACYETHO-

rpapuyeckoii padoThl, KypcoBoii padoThl (IIPOEKTa)

PI'P, KP u KII no mpucuumnuue «XuMus» paboudeld mporpaMMoi U y4yeOHBIM
IIJIAHOM HE IIPEyCMOTPEHBI.

8.2.7. TemaTuka 1e10B0ii UTPbI

1. Ilpo6nemuas cutyanus «lloaroToBka 3JeKTpoaUTa JjIsi CBUHIIOBO-
KHCJIOTHOTO aKKyMyJisiTopay. HeoOXxoaumMo NpUroTOBUTh paCTBOP CEPHOM KUCIOTHI
3aJIaHHOM KOHIIEHTpaluH (110 3aJaHUIO0 MpernojaBarelis) u3 oosee
KOHIICHTPUPOBAHHOTO pacTBopa. J[Jis 3TOro Hy»KHO BBITIOJIHUTH COOTBETCTBYIOIIIHE
pacyeTsl, IPUTOTOBUTH PAacTBOP, MOJIb3YSACh XUMUYECKOM MTOCYA0M U peareéHTaMH B
COOTBETCTBUH C MPABUIIAMU, TPOBEPUTH PE3YIBTAT METOJIOM aPEOMETPUH, TPUMEHSS
CIIPaBOYHYIO JIUTEPATYPY.

2. Ilpobnemuas curyanus «Cobepu XUT: nonyyeHue 351eKTpUYECKON SHEPTUn
IIPY TOMOIIM XUMHUYECKOTO HCTOYHUKA TOKa». M3 MpeIytoKEHHBIX CPEJICTB
(XxuMHueckas mocyja, peareHTbl) coopaTh paboTaroUui TalbBAHUYECKUHN 3JIEMEHT,
onpenenuts ero IJC, paccunrtars TeopeTnueckoe 3HadeHne JJ1C, moab3ysch
CIPABOYHOM JINTEPATYpPOH, COCTABUTH CXEMY I'aJIbBAHUUYECKOIO 3JIEMEHTA.

[Ixana oneHuBaHuA

[[Tkana oneHWBaHUs Kpurepuu oneHnBanus

«OTA4HO» OOyuatomuiicss TIIyOOKO M COIEP)KATEIBbHO PACKPBIBAECT TEMY
JIEJIOBOM UTPBI, HE TOMYCTUB OMMUOOK. OTBET HOCUT Pa3BEPHYTHII
Y MCUYEPITBIBAKOIIMN XapaKTep.

«Xopouio» OOyuatomuiics B 1EJIOM pacKpblBaeT TeMy JAEJOBOW UIPHI,

OJHaKO OTBCT XOTA ObI Ha OAVH M3 HUX HC HOCHUT Pa3BCPHYTOI'O U
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HCYCPHBIBAOIICTO XapaKTCpa.

«Y IOBJIETBOPUTEIILHO» OOyuaromuiics B IEJIOM pPAacKpbhIBaeT TEMY JEJIOBOW HUIPHl U
JIOMyCKAaeT psl HETOYHOCTEH, (parMEHTapHO pacKpbIBaeT
COJIEpP’)KaHUE BOIIPOCOB WIIM UX PACKPBIBAET COAEPIKATEIBHO, HO
JIOIyCKasl 3HAYUTEIIbHbIE HETOYHOCTH.

«HeynoBiaeTBOpUTEILHON OO0yuaromuiicss He BlIajieeT BHIOPAHHOM TeMOM JAeT0BOI UIPHI

OLEHOYHBIE CPEJACTBA ITPOMEXKYTOYHOI'O KOHTPOJIA

Bonpocs! (3aganus) aJis 3a4era:

1. CoBpeMeHHOE MpEeICTABICHUE O CTPOCHUH aToMa. J[BoliCTBEHHAs IpHpoa
AIIEKTPOHA.

2. dusmyeckas MHTEPIPETANNs KBAaHTOBBIX uucen (n, 1, m;, m;) SHepreTHIecKux
YPOBHEM JIEKTPOHOB B aTOME.

3. Pacnpenenenue >nektpoHoB B atoMmax. [Tpuniun [laynu (orpanuuenue mno
pacrpeielieHUI0 3JIEKTPOHOB Ha opouTansix). [Ipasuno KineukoBckoro (mpuHIUm
HauMeHblen sHeprun). [lpasuno Xynnaa (o mopsiike 3amoJIHEHUSI CBOOOHBIX
opOuTaneit).

4. DnektpoHHbIe (PopMyIIbl aTOMOB. PacnonokeHne >JIeMEHTOB ¢ s-, p-, d-, f-
OpOUTAISIMU SJIEKTPOHOB B IEPUOUYECKOM TabIuUIIE.

5. CoBpemeHHas GopMyIUpOBKa NEPUOIUIECKOT0 3akoHa. [lepuonnueckas cucrema
J.W. Menneneesa (eproIbl, TPYIIIIbI, MOATPYIIIHI).

6. OCHOBHBIE CBOWCTBA aTOMOB (aTOMHBIN paJinyC, SHEPTUSl MOHU3AIUHU, CPOJICTBO K
ANEKTPOHY, IEKTPOOTPULATEIBHOCTD). [lepnoANYHOCTh CBOMCTB aTOMOB.

7. Metamibl u Hemetaiuibl B [ICD. KucioTHO-OCHOBHbBIE U OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupona cun XUMHUYECKOro B3aumoaercTBrs. OOpa3oBaHre KOBAJIECHTHOM CBSI3U.
[TonsipHast ¥ HeMoONsIpHAs KOBAJEHTHAsI CBsA3b. J{UMOJIbHBIM MOMEHT MOJICKYJIBI.

9. CBoiicTBa KOBJICHTHOU CBSI3U (JJIMHA CBSI3U, YHEPTUSI CBSA3H, HACHIIIIAEMOCTh U
HaIpaBJIEHHOCTb CBSI3M).

10. CnocoObl iepeKkpbIBaHUS IEKTPOHHBIX 00JIAKOB MPU 00pa30BaHUU G- U TT-
cBszeil. Kparable xumudeckue cBa3u. [ 'mOpuansaius aToMHbIX OpOUTAIICH.

11. Honnas cBsi3b U €€ CBOMCTBA (HEHACHIIIIAEMOCTb U HEHAIIPABJIECHHOCTb ).
HoHHBIE KPUCTAITIMYECKUE CTPYKTYPHI.

12. JIoHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOM CBSI3H.
BonoponHas cBs3b.

13. Mertanmisl 1 ©X MECTO B IEPUOJIMUECKON cucTeme. MeTramndeckas CBs3b.

14. DOuranenus. Bumsl XuMUYeCKUX peakiuid 1Mo TeTIoBOMY 3P dekTy.
KonundecTBeHHast XapaKTepuCTUKa TEIIOBOro 3P eKTa.

15. DOnrponus, €€ n3MEeHEHNs B XUMUYECKHX ITponeccax. Il 3ak0oH TepMOJMHAMUKH.
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16. CBobonnas sHeprusi [ m66ca kak Kputepuii CaMOPOU3BOILHOTO TPOTEKAHUS
peakiuii. DHTATBIUUHBINA U YSHTPONUNHBIA (PaKTOPHI.

17. CkopocTb XUMHUYECKOW peakunu. PaKkToOpbl, BAUSIOIINE HA CKOPOCTh
XUMUYECKOHN peakuu (KOHIEHTPALHs, TEMIIEpaTypa, IPUCYTCTBHE KaTalIU3aTOPOB).
18. 3akon nerictBus Macc. KoHCTaHTa CKOPOCTH pEAKIIUU.

19. DOHeprus aktuBalus U €€ BIUSHUE HA CKOPOCTh XUMUYECKOTO MPOILIECcCca.

20. ITonsTue o karanuse. Buabl kKaranu3aTtopoB (TOMOTE€HHBIE U T€TEPOrEHHBIE).
M3mMeHeHre 2HEpPrun aKTUBAIIUU XUMHUYECKOM peaKIuy Mpy KaTaause.

21. XuMmuyeckoe paBHOBECHE B 00paTUMBIX peakuusx. KoHCcTaHTa XMMHYECKOTO
PaBHOBECHSI.

22. CwmelieHne XMMHYECKOTO PAaBHOBECHS T10]] BO3/ICHCTBHEM BHEITHUX (haKTOPOB.
[Tpuauun Jle-Ilarense.

23.O06mue nousTus 0 pactBopax. CrocoObl BRIPaXEHUSI COCTaBa PaCTBOPOB.
PacTBOprMOCTB BEIIECTB B BOJE.

24.21eKTpoAUTHYECKAs] AUCCOIUAIIMS KUCIIOT, IIETI04YeH U coJiel B BOJAHBIX
pactBopax. Crenens guccoruanuu. CUiabHbIE U C1a0ble 3JIEKTPOIUTHI.
25.D0eKTpONUTHYECKAs AUCcoanus Boabl. FIoHHOE IpONU3BEIEHUE BOMBDI.
BoaopoaHbii moka3aresnp U €ro 3Ha4eHUs B KUCJIOW, HEUTPAIIBHOU U IIETIOYHOU
cpene.

26.1'nxponn3 BOOHBIX pacTBOPOB cosieil. KoHCTaHTa U cTeneHb rUApOIn3a.
27.1loHsITHE O KOJUIOUIHBIX pacTBOpax. [[oBEpXHOCTHBIE SIBICHUS.

28.Peakiuu oKUCIIEHHS U BOCCTaHOBIIEHUS. CTENEHb OKUCIEHUSI XUMUYECKHUX
31eMEHTOB. OKUCIUTEIbHBIE U BOCCTAHOBUTEJBHBIE CBOMCTBA aTOMOB B
3aBUCUMOCTH OT CTEIICHU UX OKUCJIEHUS. TUIIHMYHBIE OKUCIUTENIN U BOCCTAHOBUTEH.
29.27eKTpOXUMHUYECKHUE SBJIICHHS HA TPAHUIIE METAJUI - PACTBOP. DIEKTPOIHBIE
MOTEHIIUAJIBI METAJUIOB. PsiJ1 METaII0B 10 BEIMYMHE CTAHIAPTHOTO 3JIEKTPOIHOTO
IIOTEHIAAJIA.

30. XuMHUYECKHE OCHOBBI IEUCTBUS FaIbBAHUYECKNX DIIEMEHTOB. Y CTPOMCTBO U
paboTa MeIHO-IIMHKOBOTO 3JieMeHTa (3yieMeHTa Jlanuans-Akoon).

31.PoJib XUMHUYECKOTO IKCIIEPUMEHTA NMPU OTKPHITUN XUMUUYECKUX UCTOUHUKOB TOKA.
O6opynoBaHue s odydeHus diemMenta Jlanuamisa-Akoomu.

32.TlonsiTue 00 31eKTpoau3e. AHOAHBIE U KATOJHBIE MPOILIECCHI ITPHU DIIEKTPOIIHU3E.
33.DneKkTpoyin3 paciiaBoB U BOJIHBIX pACTBOPOB coJiei. Mcnonb30BaHue
PaCTBOPHUMBIX JIEKTPOAOB MpU padhUHUPOBAHUU METAIIIOB U HAHECEHUU
raJIbBAHUYECKUX TTOKPBITUH.

34. TexHOoNOTHA MPOBEACHUS DIICKTPOJIH3a B 1a0OpPaTOPUU U Ha MPOU3BOICTBE.
["asibBaHOIIIACTHKA U TAJIbBAHOCTETHSL.

35. Xumuyeckasi CyIHOCTb OCHOBHBIX BHJIOB KOPPO3HUH (XUMHUYECKOH,
AIEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUThl METAJUIOB OT KOPPO3UHU.

36. ONEKTPOXUMUYECKUE OCHOBBI KATOAHOW M MPOTEKTOPHOM 3aIlIUThI METAJIOB OT
KOPPO3UH.

37.11oHATHE O JKECTKOCTH BOJbI, KOJIMYECTBEHHASI XAPAKTEPUCTUKA )KECTKOCTH BOJIBI.
BpeMeHHas 1 mocTosiHHAs )KECTKOCTb BOJIBI.
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38. Meroasl ycTpaHEHHs] >KECTKOCTH. MeToauka MpOBEACHUS HSKCIEPUMEHTA
YMSITYCHHSI BOJIbI, MCTIOJB30BAHME PEAreHTHOTO METOJa U MOHHOOOMEHHUKOB IS
YMATYEHUS BOJIbI HA MPOU3BOJICTBE.

8.3. MeToanuyeckue MaTepuaibl, ONpeAeaoLIe NPoLueAypPbl OLeHHBAHUSA
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEILHOCTH, XapPAKTEPU3YIOLIHMX
Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOI LEJNBI0 TPOBEJIEHUS MPOMEXKYTOUHOW aTTECTAlUU  SBIISETCS
ONpPEJEIICHUE CTENEHU JOCTMKEHUS Lelied Mo Y4yeOHOM JUCHUIUIMHE WU €€
paszgenam. OCyHIeCTBIISIETCS 3TO IPOBEPKOM U OLIEHKOH YPOBHS TEOPETUYECKOU
3HAHMM, TMOJYYEHHBIX OOYYalOIIUMHUCSI, YMEHHUS MPUMEHITbh HUX B PELICHUU
NPaKTUYECKUX 3a7ad, CTEINEHU OBJIAJeHUsT OOyYaroUIMMUCS NPAKTUYECKUMU
HaBbIKAMH M YMEHUSMH B 00beMe TpeOOBaHMil paboueil MporpaMmsbl MO JUCIUIUIMHE,
a TaK)K€ UX YMEHHE CAaMOCTOATENBHO PadOTaTh ¢ yUeOHOM TUTEpaTypo.

Opranuzanusi OpOBEACHUS NPOMEXKYTOUYHOM AaTTecTalMM pPEerylaMEHTUPOBaHa
«Ilonoxennem o0 opraHuzanuu 00pa30BaTEIBHOrO Impouecca B (eaepanbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 00pa30BaTEeIbHOM YUpEeXJIEHUH «MOCKOBCKUMI
NOJINTEXHUYECKUN YHUBEPCUTET

8.3.1. ToKasaTeNn OLEHMBAHMA KOMMETEHUMI Ha pPasAuyHbIX 3Tanax WX GopMMpPOoBaHMS,
OOCTUXKEHME 06YYaloLWMMUCA NAAHUPYEMBIX Pe3ybTaToB 0ByYeHMa No AUCUUNIMHe

OIIK-6
CIMOCOOHOCTHIO CAMOCTOAITEJILHO WJIH B COCTABe IPYIINbI OCYHIECTBIATE HAYYHYIO AeATEIbHOCTD, Pealu3ys
crenualbHbIe CPEJCTBA M METOAbI MOTy4eHHs HOBOI'0 3HAHUS

Sran Kpurtepuu ouenuBanus

(ypoBeHb)

HE 3a4YTCHO 3a4YTCHO

OO6yuaronuiicst 1IEMOHCTPUPYET TOTHOE
OTCYTCTBHUE WJIM HEJIOCTATOYHOE COOTBETCTBUC
CIIEIYIOLIMX 3HAHUN: OCHOBHBIE MOJOKEHHUS
COBPEMEHHOM TCOPHUU CTPOCHHS aTOMA,

3HATh XUMHYECKOHN CBS3M, SHEPTETUKU U KHHETHKH
XUMHUYECKHUX PEAKIUIA, XUMUIECKOTO
PaBHOBECHS, TCOPHH PACTBOPOB, DIICKTPOXUMHUH,
a TaKk)Ke OCHOBHBIC COCIMHCHHS JIIEMCHTOB, UX
KIacCHU(UKAIMIO M XUMHUUECKHE TPEBPALLICHUSL.

OO0yuaronuics: IeMOHCTPUPYET COOTBETCTBHUE
CJIEIYIOLINX 3HAaHUH: OCHOBHBIE MOJ0KEHUS
COBPEMEHHOM TEOPHH CTPOCHUS aToMa,
XMMHYECKOH CBSI3U, SHEPTETUKU W KHHETHKH
XMMHYECKHUX PEAKIUi, XUMUYIECKOTO PaBHOBECHS,
TEOPUH PacTBOPOB, MIEKTPOXUMHH, & TAKKE
OCHOBHBIE COCANHEHUS SIIEMEHTOB, HX
KJIacCHU(MKAIMIO M XUMHUYECKHE ITPEBPALLIEHUSL.

yMeThb OO0yJatomnuiicss He yMeeT WM B HEIOCTaTOYHOMH OO0yyJaronuiicss AEMOHCTPUPYET COOTBETCTBHE
CTETNIEHH YMEET OMPEJIEISITh XUMUUECKHE CIEeIyIOIINX YMEHUN: ONPEENIATh XUMHUUECKHE
CBOMCTBA 3JIEMEHTOB U UX COCIMHCHUM T10 CBOWCTBA 3JICMEHTOB M UX COCJIMHCHUH 110
nonoxkenuto B [1CD, ux BAUsSHUE HA CUCTEMY, nonoxkenuto B [ICD, ux BiaUsSHUE HA CUCTEMY,
HalpaBJIEHUE XUMUYECKUX B3aUMOJCHCTBUN, HallpaBJIEHUE XUMUYECKUX B3aUMOJACICTBUN,
KHUCJIOTHO-OCHOBHOW XapakTep Cpeibl, KHCJIOTHO-OCHOBHOMW XapakTep cpeabl,
BO3MOYHBIE TTOOOUHBIE MTPOIIECCHI BO3MOXXHBIE TIOOOYHBIE MPOIIECCHI (KOPPO3UOHHEIE
(KOppO3MOHHBIC U Ip.) U PEACKA3BIBATh UX W JIp.) ¥ TIPEIICKA3EIBATh UX BIIHSHUC Ha

31



BJIMSIHHE Ha TEXHOJIOTMYECKHUII ITpoliecc,
OKPY’KaIOIIyI0 Cpely U 4eJoBeKa, MpeaaraTh
crocoOBI 3aIIUTHI OT HUX, & TAKXKe
MPUTOTABINBATh PACTBOPHI HYKHOMH
KOHIICHTPAIIUH U ONIPEIEISTh €€ JIFOOBIM
JIOCTYTIHBIM METOIOM (THTPOBaHUE, C TIOMOIIIBIO
apeoMmeTpa H T.X.), u3MepsATh pH BoIHBIX
PacTBOPOB JJIEKTPOIIUTOB

TEXHOJIOTUYECKUH MPOLECC, OKPYKAIOIIYIO Cpery
1 4eJI0BeKa, MpeiaraTb CocoOb! 3alIUTHI OT HUX,
a TaKk)Ke MPUTOTaBIMBATh PACTBOPHI HYKHOM
KOHLIEHTPALIMH 1 ONIPEIEIIATh €€ JII0OBIM
JOCTYIHBIM METOZIOM (TUTPOBAHHE, C TIOMOILBIO
apeoMmeTpa H T.J.), u3MepsATh pH BOIHBIX
pPacTBOPOB 3JIEKTPOIUTOB

BJIAJIETh

OOyyatonruiicsi He BIaICeT WIH B
HEJIOCTaTOYHOM CTENeH! BJI/ICET METOJIaMU
pacdera KHHETUYECKHX U TEPMOJTMHAMHYECCKUX
XapaKTEepUCTUK XMMUYECKHX peaKluii, pacuera
KOHIIEHTPAIMH pacTBOPOB U KOJIHMUECTB
pearnpyromux 1 00pa3yomunxcs BEMECTB 110
XMMUYECKOMY YPaBHEHHUIO, pacdeTa MoKa3aTels
KHCJIOTHOCTH cpeabl, pacuera OJIC u
OKHCIIUTEIBHO- BOCCTAHOBHTEIBHBIX
MOTEHIAJIOB PEaKLHii.

OOyuaronuiics BaJeeT B IOJHOM 00beMe U
MIPOSIBIISIET IOCTaTOYHOCTH BIIAJICHNSI HABBIKAMH
(MoOTyT 0Ty CKalOTCS HE3HAYNTEIIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHUs): METOJaMH pacdera

KHHETHYECKUX M TEPMOIUHAMUYIECKUX
XapaKTEepUCTUK XMMHUYECKHX peakIuii, pacyera
KOHLIEHTPALMHA PaCTBOPOB M KOJIMYECTB

pearupyrommx 1 00pa3yomuxcs BEUIECTB 110

XMMHYECKOMY YPaBHEHHIO, pacdeTa MoKa3aTes
KHCIIOTHOCTH cpefpl, pacueta D/IC u
OKHCIIUTEIbHO- BOCCTAHOBUTEIIBHBIX

IIOTCHIIMaJIOB peaKum‘/i.

DJieKTpOHHAsi ”H(OPMALMOHHO-00pa3oBaTeibHAs cpeaa

Kaxxapiii oOyyaronuiicss B Te4€HHUE BCETO Meproja 00ydeHHsl 00ecrednBacTCs
WHIUBUyaIbHBIM HEOTPAaHWYCHHBIM JIOCTYIIOM K D3JEKTPOHHOW HMH(OpMAIMOHHO-
oOpazoBatenbHON cpene Yebokcapckoro wuHCTUTyTa (dunuana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JHOOOW TOYKH, B KOTOPOM MMeEeTCs JOCTYI K
UH(OPMAITMOHHO-TEIICKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — ceThb
«HTepHer»), Kak Ha Teppuropur (Qunuara, Tak W BHE e€e. OJIEeKTpOHHAas
nH(OpPMaITMOHHO-00pa3oBaTenbHas Cpella — COBOKYMHOCTh WH(MOPMAIIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, COOTBETCTBYIOIIUX  TEXHOJIOTHYECKUX
CPEICTB, 00ECIIEYNBAIOIINX OCBOCHUE O0YyYarOIIMMHCS 00pa30BaTeNIbHBIX IPOrpaMM
B TIOJTHOM 00BEME HE3aBUCHUMO OT MECTa HAXOXKIACHUS 00yJarOImnXCsl.

DJekTpoHHas nH()OPMAIIMOHHO-00pa3oBaTeibHas Cpeia 00eCIeurnBacT:

a) JOCTYI K Y4eOHBIM IUIaHaMm, pabOyuM MporpaMMaM JUCUUILIUH (MOAyJen),
MPAKTUK, AJICKTPOHHBIM YUYEOHBIM HM3IaHUSAM M D3JIEKTPOHHBIM 00pa30BaTCIIbHBIM
pecypcam, yKa3aHHBIM B pa0OUYuX MPOrpaMMax JIUCIUIUIHH (MOyJIeH ), TPaKTHK;

0) dbopmMupoBaHHE DPJIECKTPOHHOIO TMOPTHOIMO O00YUYaIOIIETOCs, B TOM YHCIIC
COXpaHEeHHE ero padoT U OLIEHOK 3a 3TU PaboThI;

B) ¢uxcamuio  xoma  oOpa3oBaTelIbHOTO  Mpoliecca,  pe3ybTaToB
MIPOMEKYTOUYHOM aTTECTAIMK U PE3yIbTATOB OCBOCHHUS MTPOTrpaMMBbl OaKallaBpuara;

T') IPOBEICHNE YYEOHBIX 3aHITHH, MPOIEAYP OIEHKH PE3yIbTaTOB 00yUYEHUS,
peanm3aius KOTOPBIX MPETyCMOTPEHA C MPUMEHEHHEM 3JIEKTPOHHOTO OOyYeHWS,
JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII;

71) B3aMMOJICHCTBHE MEXAYy YYaCTHUKaMH 00pa30BaTEIbHOTO MPOIEcca, B TOM
YHUCIe CHHXPOHHOE M (WMJIM) ACHHXPOHHOE B3aWMOJACWCTBHUS TOCPEACTBOM CETH
«HTEpHET.
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OYHKITMOHUPOBAHUE SJIEKTPOHHOU HH(POPMAIIMOHHO-00PA30BATEIHHOM CPEIbI
obecrnieunBaeTcs COOTBETCTBYIOILIUMH CpeICcTBaMu nH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMM W  KBaiu(ukanueid  paOOTHUKOB, €€
UCTIONB3YIONIMX W mojafepkuBaromux. @DOyHKIMOHUPOBAHHE  AJIEKTPOHHOU
MH(OPMAIIMOHHO-00pa30BATENbHON  Cpellbl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit @eaepannn. OcHoBHbIMU cocTaBisitonumu ONOC dunuana sBisitoTcs:

a) callT HWHCTUTYTa B ceTH VIHTepHeT, pACMOJOXKEHHbIH  TIO
aapecy www.polytech?1.ru, https://chebpolytech.ru/ koTopsiii ~ obecneunBaer: -
JOCTyIl oOydarommxcss K y4eOHbIM IJIaHaMm, padouyuMM MporpamMmaM AUCIUIUIMH,
MPaKTUK, K W3JaHUSIM DJEKTPOHHBIX OUOIMOTEYHBIX CHUCTEM, DJIECKTPOHHBIM
WHOOPMAITMOHHBIM ¥ 00pa3oBaTENbHBIM pecypcaM, YKa3aHHbIX B pabodmMx
nporpammax (pasaensl caita «CBeneHus 00 oOpa3oBaTEIbHOM OpTaHU3AIUNY); -
uHbOpMUpOBaHUE OO0yyarommxcs 000 BCeX M3MEHEHHsIX Y4eOHOro Impoiecca
(HOBOCTHAs JIEHTa caiiTa, JIeHTa aHOHCOB); - B3aMMOJECHCTBHE MEXIY YYaCTHUKaMH
o0pa3oBaTeabHOro npouecca (moapasaensl caita «3a1aTh BOIPOC JUPEKTOPY»);

0) oduuuanbHbIE AIEKTPOHHBIE aapeca NOJAPa3JAeiIeHUl W COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-momeHoMm (@polytech2l.ru (cmuMcOK KOHTAaKTHBIX JaHHBIX
nojapasneneHuil Ounuana pasMmelleH Ha odpunuagibHoM caiite Punmana B paszele
«KOHTaKkThI», CHOUCKM KOHTAaKTHBIX O(QUIMATBHBIX  DJIEKTPOHHBIX  JTAHHBIX
npernojaBarenel  pasMmeiieHsl B noapasnenax «Kadeape») obecneunBaror
B3aMMOJICUCTBHE MEX]Iy YYACTHUKAMH 00pa30BaTEIbHOIO MPOIIECCa;

B) JUYHBIM KaOuHeT oOyuarorierocs (moptdoiano) (BXoJ B JUYHBIA KaOWHET
pasMenieH Ha odunuanbHoM caiite Owimana B pasnene «CTyIaeHTy» mojapasiere
«OnexkTpoHHas WHGOPMAIIMOHHO-00pa3oBaTeIbHasl Ccpeaay) BKIOYAEeT B ceds
noptdoiM0  CTyIEHTa, DJJEKTPOHHbIE BEAOMOCTH, PEUTHHI CTYJIEHTOB U
o0ecreunBaeT:

- ¢puKcanuio xo/1a 00pa30BaTEIHHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUHOM
aTTECTALIMK U PE3yJIbTAaTOB OCBOCHUS 00PA30BATENbHBIX IPOrPaMM 00yUarOIIUMHUCH,

- (popMupOBaHHUE 3JIEKTPOHHOTO MOPT(HOINO 00YyYaIOLIErocs, B TOM YHUCIE C
coxpaHeHHe paboT 00yyaroIerocs, pereH3ui U OIeHOK Ha 3TU PabOThI,

I) DJEKTPOHHbIE OMOTMOTEKH, BKIIOYAIOIIUE DSJIEKTPOHHBIC KaTaJOTH,
MOJIHOTEKCTOBBIE JOKYMEHTBI U 00€CTIEUMBAIOIINE JTOCTYN K y4eOHO-METOJUYECKUM
MaTepuaiaM, BBITYCKHBIM KBAIM(PUKALUOHHBIM paboTam u T.1.. YebGokcapckoro
uHcTUTyTa (hunuana) - « IPBUCH

1) 3JEKTpOHHO-O0nOMMoTeunbie cuctembl (OBC), BKIIIOUarONue 3JIEKTPOHHBIH

KaTaJlor H TIOJHOTEKCTOBBIE JOKyMeHTH: - «JIAHb» -www.e.lanbook.com -
Oo6pazoBartenbHas miatdopma FOpait -https://urait.ru
e) miaTdopma 1dpoBoro oOpa3oBaHUs ITonutexa

-https://Ims.mospolytech.ru/
) cucTeMa « AHTHIUIaruary -https://www.antiplagiat.ru/

3) cucteMa sJeKkTpoHHOro aokymeHTtoobopora DIRECTUM Standard —
o0ecreynuBaeT JOKyMEeHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;
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n) cucrema «1C Ynopasnenue BY3om Dnexrponuslil nekanat» (MocCKOBCKuUiA
MOJINTEXHUYECKUN YHUBEPCUTET) oOecrieunBaeT (hUKCAIMIO X0/1a 00pa30BaTeIbHOTO
mporecca, pe3ylbTaTOB MPOMEXKYTOYHOW AaTTeCTallud W Pe3yJbTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaAMM 00YUAIOITIMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer HWHGOPMALMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
npolecca;

) cucrema «AOUTYpUECHT» obecrieurBaeT JIOKYMEHTAJIbHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOH M JONOJHHUTEJIbHON Y4YeOHOH JIMTEPATYpBHI,

Heo0X0AMMOIi 11l OCBOEHUSI TUCITUTITIMHBI

OcHOBHas JIHUTEpaTypa
1. Pocun, W.B. Xumus. VYueOHuk u 3agaunuk: i By3oB/ W. B. Pocun,
JI. . Tomuna, C. H. ConoBbeB. — MockBa : WM3parensctBo [Opaiir, 2021. —
420 c. — (Boicmiee oOpazoBanue). — ISBN 978-5-534-01536-2. — Tekcr
anekTpoHHbIt  //  OOpasoBatensHas  1iatdpopma  FOpaidt  [caliT]. —
URL: https://urait.ru/bcode/469142
2. Xumus : yuyeOHuk s By3oB/ FO. A. JlebGenes, I'. H. ®aneeB, A. M. I'ony6es,
B. H. IllanoBan ; mox oOmei penakiued ['. H. ®angeeBa. — 2-e u3a., nepepad. u
non. —  Mockpa : UsnmarenbctBo  FOpaiit, 2021.— 431c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : DJEKTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/469031
3. Obmas u Heopranudeckas xumus. JlabopaTopHbI pakTUKYM : yueOHOe rmocobue
s By30B misg By3oB/ W.B.Pocun [u np.]; mom penmakmueir WM. B. Pocuna,
JI. 1. Tomunoit. — Mocksa : M3gatensctBo FOpaiit, 2023. — 477 ¢. — (Brbiciiee
obopazoBanue). — ISBN 978-5-534-17291-1. — Tekct : DSIEKTpOHHBIA //
O6pa3zoBarenbHas miatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/532814.

HonosHuTenbHas AUTEpATYpa
1. 3aite, O. C. Xumus. JlabopaTopHbIi MPakTUKYM W COOpPHHUK 3ajay . y4yeOHOe
nocoobue miua By3oB/ O. C. 3aifnieB. — Mocksa : U3gatensctBo Opaiit, 2021. —
202 c.— (Bpicmiee ob6pazoBanme). — ISBN 978-5-9916-4106-7. — Tekct
anekTpoHHbli  //  OOpasoBarenvHas  miarpopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/469344
2. OmnetinukoB, H. H. Xumwus. Anroputmpl pemieHusl 3agad U TECTHI : yueOHOE

nocobue mia By3oB/ H. H. Oneitnukos, I'. Il. MypaBbeBa. — 3-¢ u3a., wcmp. u
non. —  MockBa : UzpmarensctBo  FOpaiit, 2021.— 249c.— (Bebicuee
oOpazoBanue). — ISBN 978-5-9916-9664-7. — TekcT : DJEKTPOHHBIA //

Oo6pazoBarenbHas mwiatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/470470
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3. Ily3zakos, C. A. OOmas xumusi, COOpHHK 337249 M YIIPAKHEHUH : yueOHOE TTocobne
g By30B / C. A. Ily3akos, B. A. Ilonkos, A. A. ®ununmnosa. — 5-¢ u3., nepepao.

u jgom.— Mocka: MW3matensctBo [Opaiit, 2023.— 251 c.— (Bricuee
oOpazoBanue). — ISBN 978-5-534-09473-2. — TekcT : DJEKTPOHHBIA //
Oo6pa3zoBarenbHas miatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/510717.

Ilepnonurka

1. 5 xoneco : orpacneBoi >xkypHai. URL: https://Skoleso.ru. - Texkct
DJIEKTPOHHBIM.

2. Bectnuk CuOUpPCKOT0 TOCYAAPCTBEHHOIO AaBTOMOOMIBHO-TOPOKHOTO
YHUBEPCUTETA : Hayunsrii pELIEH3UPYEMBII xypHai. URL:

https://vestnik.sibadi.org/jour/index. - TeKcT : 2I€KTPOHHBIA.

11. NMpodeccnoHanbHble 6a3bl AaHHbIX U MHPOPMALMOHHO-CNPABOYHbIE CUCTEMDI

[TpodeccuonanpHas 6a3a 1aHHBIX U WNudopmarnus o npaBe cOOCTBEHHOCTH
MH(POPMALIMOHHO-CIIPABOYHBIE CUCTEMBI (PEKBU3HUTHI OTOBOPA)
CoBepiieHCTBOBaHME o0pa3zoBaHUs u

PIH)KeHepHOfI JACATCIIBHOCTH BO BCEX HX
NPOABJICHUAX, OTHOCAIIUXCA K y‘l€6HOMy,

Hay4YHOMY n TEXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIIO4Yas IMPOLCCChI
npenogaBaHus, KOHCYJIbTUPOBAHUA,

UCCIIeIOBaHMsl, pa3pabOTKH  MH)KEHEPHBIX
pelIeHui, BKIo4as He(PTEra3oByI OTpacib,
TpaHcdepa TEeXHOJIOTUH, OKa3aHHs IIHPOKOTO
CIIEKTpa o0pa3oBaTeNbHBIX YCIIYT,
obecrieueHHsi CBsA3ed C OOILECTBEHHOCTHIO,
MIPOU3BOJCTBOM, HAayKOM W HHTErpallMi B
MEXJIyHapOJAHOE  HAy4YHO-00pa3zoBaTeIbHOE

Acconmanus HHXeHepHOro o0pa3oBanus Poccun
http://www.ac-raee.ru/

MIPOCTPAHCTBO.
CBOOOHBIN TOCTYI

Hayunas AJICKTPOHHAS oubmmoTeKa
eLIBRARY.RU - 5310  KpynHeHmmi
poccuiicKkuii nH(pOpPMaAITMOHHO-

aHAJIMTUYECKHI TMopTal B 0OJAaCTH HAYyKH,
TEXHOJIOTHH, MEJWIUHBI ¥ 00pa3oBaHWs,
Hay4Has dJIeKTpoHHas 6ubanoteka Elibrary cozepxaiii pedeparsl M MOJTHBIE TEKCTHI
http://elibrary.ru/ Ooiree 26 MIH Hay4yHbIX cTatel W
nyOnuKanui, B TOM 4YHCIE 3JIEKTPOHHBIE
Bepcun Oosiee 5600 pOCCHUUCKMX HAy4YHO-
TEXHUYECKUX JKYpHAJIOB, U3 KOTOPBIX Ooiiee
4800 xypHamoB B OTKPBITOM JIOCTYyIIE
CBOOOHBIN TOCTYII

becrinatnas osnekTpoHHas Oubnuoteka omuaiiH | Llenbio CO3/1aHus nHGOPMaIMOHHON
"EnuHoe OKHO K 00pa3oBaTeibHbIM pecypcam" it | cuctemsl "EnquHoe  OKHO — Jgoctynma K
CTYZICHTOB W MPENo/iaBaTesel; KaTajJol CChUIOK Ha | 00pa30BaTeIbHbIM pecypcam"' HC
00paszoBaTeIbHbBIC uHTepHET-pecypchl | "EaquHoe okHO ') sSBseTCs 0OCCICUCHHE
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http://elibrary.ru/
http://www.ac-raee.ru/
https://vestnik.sibadi.org/jour/index
https://5koleso.ru/

[Ipodeccuonanbras 6a3a TaHHBIX U
WHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

WNudopmarnus o npaBe cOOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

(http://Window.edu.ru)

CBOOOJHOTO JIOCTyNa K HHTErpaIbHOMY
Katajiory  oOpa3oBaTeNbHBIX  WHTEPHET-
pecypcoB M K DIIEKTPOHHOH OMOIMOTEKE
y4e0HO-METOIMYECKIX  MaTepHaliOB IS
o01ero u PO eCCUOHATIBHOTO
o0Opa3oBaHws. DIeKTpoHHAas
OMOIMOTEKA ABISIETCST  KPYNHEWIIUM B
POCCUICKOM CEerMeHTe WNHurepnera
XpaHWIUIIEM  TOJHOTEKCTOBBIX  BEPCHH
y4eOHBIX, y4e0HO-METOTNIECKUX u
Hay4YHBIX  MaTepUAIOB C  OTKPBITBIM
noctynoM. bubnmoreka conepxur Oosee
30 000 maTepuanoB, ICTOUHHUKAMH KOTOPBIX
ABIISIIOTCS O0JIee TPEXCOT POCCUHCKUX BY30B
U Jpyrux o0pa3oBaTelIbHBIX M HAYYHBIX
YUpEKACHUI. OcHoBy HATMOJTHEHUS
OMOMMOTEKH  COCTaBIAIOT  DJIEKTPOHHBIE
BEepCUU Y4eOHO-METOAMYECKHX MaTEPUaIOB,
MOJTOTOBJICHHBIE B BY3aX, MPOIICIIINE
pELIEH3UPOBAaHUE W PEKOMEHIOBaHHbBIE K
WCTIOJIB30BaHUIO COBETaMH  (DaKyJIbTETOB,
y4e0HO-METOIUYECKUMH  KOMHCCHSIMH U
JIPyTUMH BY30BCKHMU CTPYKTypamH,
OCYIIECTBISIONIMMUA  KOHTPOJIb  y4eOHO-
METOAMYECKON JACSITEITbHOCTH.

CB0OOIHBII JOCTYT

denepanbHbIil rnopran
o0OpazoBaHue» [ DIEKTPOHHBIN
pecypc] — http:/ www.edu.ru

«Poccuiickoe

®denepaabHbIN nopTan «Poccuiickoe
0o0pa3oBaHME» — YHHUKAJIbHBIA HHTEPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxeHeBHO MyONMKYyeT camble aKTyalbHbIE
HOBOCTH, AQHOHCBI COOBITUH,
nH(OPMAIMOHHBIE MaTepHabl JUIst
HIMPOKOT0 Kpyra uutaTenell. ExxeHenenbHo
Ha TOpTaJie Pa3MEIIAIOTCS AKCKIIO3UBHBIE

MaTcpuraibl, HHTCPBBIO C BCAYyHIUMUA
cricnuajanucraMu - ncaaroramMu,
IICUxoJioraMy, Y4Y€HbBIMH, PCHOPTaAXU H

AHAJIUTUYCCKUEC CTAaTbhU.

YuTaresu MoIydaroT JOCTYI K HOpPMATHBHO-
mpaBoBoi 0a3e cdepbl 00pa3oBaHUs, OHH
MOTYT IOJIb30BAThCS CAMBIMH Pa3IHYHBIMU
MOJIC3HBIMU  CEPBUCAMU — TaKUMH, Kak
OHJIaH-TECTUPOBAHUE, OITPOCHI o
AKTyaJIbHbIM TCMaM M T.J.
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http://www.edu.ru/
http://window.edu.ru/library
http://window.edu.ru/library

Ha3sBanmue Cokpaméntoe | Opranu3anmoHHO- OTtpacib (06acTh . .
OdunmanabHbIi caliT
OpraHu3anuu Ha3BaHHe npasoBasi popma JIeATeIbHOCTH)
Koopaunanus
Acconmanus ESITEIBHOCTH  YJIEHOB
SIBJISIETCS Accoumaruu i
Accoumarus HEKOMMEPYCCKOM MIPEJICTaBICHUS u
MCIK HApPOJIHBIX OpraHu3a I/Ieﬁ 3alIUTBI UX HUHTCPCCOB .
AYyHApOL ACMAII P 1 m P https://www.asmap.ru/index.php
aBTOMOOHMILHBIX Acconmanus B cdepe MEpPEeBO30OK
MIEPEBO3YHKOB SIBJISIETCSI TPy30B U IACCAXKHUPOB B
FOPUIUIECKIM MeXIyHapOTHOM
JIALIOM aBTOMOOHILHOM
COOOIIEHNHT
Oo6mepoccuiickas
o011eCTBEHHAS
3amura o01mx
OpraHu3aIus
.. HUHTEPECOB u
«Poccuiickuii coro3
JIOCTIKEHUST YCTaBHBIX
HWHXCHEPOBY .
nenei
(mamee wmeHyemas
00BEAMHUBIIINXCS
N «Coro3») sBisIeTCA N
Poccniickni TpaXkIaH, http://poccuiicknii-cor03-
PCHU OCHOBaHHBIM Ha
COF03 HHXXCHEPOB OCYIIECTBIIOIINX HHXCHEPOB.pd/
YJIEHCTBE
CBOIO JIEATEILHOCTh Ha
00I1IECTBEHHEIM
TEePPUTOPUU Gonee
00beIUHEHHEM,
MOJIOBUHBI  CyOBEKTOB
CO3JaHHBbIM B o o
Poccuiickoit
thopme
. Deneparuu
00IIIECTBEHHOI
OpraHu3aINH
Koopaunanus
NpeaIpUHUMATENBCKON
NIESITENLHOCTH
Accoumarus Hexommepueckas >
«Poccuiickue Ooprasusaunus _ | MpeAcTaBICHHC 1
POA] 3alUTa obmmx | https://www.asroad.org/
ABTOMOOMIILHEIE 00BEIMHEHNE
HMMYIIECTBEHHBIX
JTATIEPBDY FOPUINIECKHX JIHIT
HHTEPECOB B 00IacTu
aBTOMOOHIBLHOIO
JTAJICPCTBA
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12. MporpammHoe obecnevyeHne (AULEH3MOHHOE M CBOBOAHO PacnpOCTpaHAemMoe), MCNoJb3yemoe npu
ocyuiectsaeHmMm obpasosaTesibHOro npowecca

Aynutopus

[IporpammHuoe obecrieueHue

Wudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOpa, HOMEP JUICH3UU U
T.J.)

Ne 1016 Yuebnas
ayJIUTOpUs AJs
IIPOBEJCHUS YUEOHBIX
3aHATUHN BCEX BUJIOB,
PETyCMOTPEHHBIX
MPOTrpaMMoit
OakanaBpuata/
crenuaignrera/
MarucTparypel,
OCHAII[CHHAS
000py1I0BaHUEM U
TEXHUYECKUMU
CpeAcTBaMu O00y4eHus,
COCTaB KOTOPBIX
omnpezensercs B pabounx
nporpaMMmax JTUCIUIUINH
(Motyneit)

Kabuner xumuu,
MaTepUaIoOBEICHUS U
9KCILTyaTaIMOHHBIX
MaTepHaoB

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
noncoryamenusimMu ot 29.04.14 u
01.09.16 (6eccpouHnast TUIIECH3USA)

Kaspersky Endpoint Security
Crangaptasiii Educational
Renewal 2 roma. Band S: 150-249

Howmep mimensun 2B1E-211224-064549-
2-19382 CyOGnuieH3uOHHBIH J0TOBOP
Ne821 832.223.3K/21 ot 24.12.2021 no
31.12.2023

Google Chrome CBoOosiHOE pacmpocTpaHsieMoe
MPOrPaMMHOE 00ECIICUCHIE
(6eccpounast TUTICH3U)

Gimp CBOOOJTHO PaCIPOCTPAHIEMOE

MPOrPaMMHOE 00ECIICUCHIE
(6eccpounast TUIICH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMED JUIIEH3UN-42661846 ot
30.08.2007) ¢ momncoriameHusIMu
o1 29.04.14 1 01.09.16
(6eccpouHast TUIICH3MS)

Pascal ABC

CBOOOJIHO pacHpoCTpaHsIeMoe
nporpaMMHOe o0ecreueHIe
(6eccpouHast TUIICH3U)

Ne 11206 ITomenienue g
CaMOCTOSATEIILHON PabOThI
oOyJaromuxcs

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

Howmep nunensuu 2B1E-211224-
064549-2-19382 CyOnumeH3noHHbBII
norosop Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoriamesusamMy ot 29.04.14 n
01.09.16

(6eccpounast TUIICH3MS)

AdobeReader

CBOOOJIHO pacHpoCTpaHsIeMoe
MIPOrpaMMHOE 0OECTICYCHHE
(6eccpouHast TUIICH3U)

l"apanT

Horosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opay3sep

CBOOOJIHO PacIpoCTpaHsIeMoe
porpaMMHOe o0ecreueHIe
(6eccpounast TUTICH3U)

Microsoft Office Standard
2007(Microsoft DreamSpark

HOMED JULeH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
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Premium Electronic Software
Delivery Academic(Microsoft
Open License

o1 29.04.14 1 01.09.16
(OeccpouHast TUIIECH3UA)

Zoom

CBOOOJTHO pactpoCTpaHsIeMoe
porpaMMHoOe oOecrieueHue
(6eccpodHast TUIICH3US)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe IPorpaMMHOe
oOecnieueHue (beccpoynast
JIULICH3US)

13. MaTepuajibHO-TeXHHYECKOE o0ecredeHue TUCIHUIINHBI

Tun 1 HoMep NoMenIeHUs

[lepeyeHb OCHOBHOTO 00OPYAOBaHUS M TEXHUUECKUX CPEIICTB
00y4JeHus

VYuebHas ayuTopus TSt
MIPOBEJCHUS] Y4YEOHBIX 3aHATHH
BCEX BHUJOB, NPEAYCMOTPEHHBIX
IIPOrpaMMoit OaxayiaBpuata/
crenuanureTa/  MarucTpaTypsl,
OCHallleHHast 000pyJOBaHHUEM H

O6opynoBanue: KOMIDICKT MeOemu i1 y4eOHOTOo mporiecca;

TEXHUYECKUMU CpeacTBaMu

J0cKa y4deOHasl; CTEH IbI
o0ydeHusi, COCTaB  KOTOPBIX

Texuuueckue cpencTBa OOy4eHHUS: KOMIBIOTEpHAs TEXHHKA,
olpenensercs B pabounx 9

MyJIbTUMEANIHOE  000pymoBaHue  (IIPOEKTOp,  JKpaH);
porpaMmMax TUCTIATLTAH

. KOMIUIEKT JJAO0OPaTOpHOTO 000pyAOBaHUS IO TUCITUILTHHE

(Momymeit)
Kabuner XHMUH,
MaTepuaIoBeICHUS u
AKCIUTYyaTal[HOHHBIX MaTEPUAIOB
Ne 1016  (YebGokcapbl,  yiIL
K.Mapkca, 1.60)
[Tomerienue st | O6opynoBaHre: KOMIUIEKT MeOeH sl y4eOHOTO Mpoliecca;
CaMOCTOSITEIIbHOU paboter | TexHHYeckne cpencTBa OOYUYCHHs: KOMITBPIOTEPHAS TEXHHUKA C
oOyyaromuxcs BO3MOXXHOCTBIO ~MOAKTIOUEeHUs K cetu «MHTepHeT» U

No 1126 (r. Yeboxkcapsl, yiI.
K.Mapkca. 60)

o0ecrieueHneM JocTyna B JJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny Punmnana

14. MeToanueckue
AUCIHUIIIHHBI

yKa3aHusi s 00yd4arollerocsi 1o OCBOEHHIO

Memoouueckue ykazanus 01 3aHAMUIL 1eKYUOHHO20 MUna

B xone

JCKIIMOHHBIX

3aHATHM  0OydwaromemMycsi HEOOXOJUMO BECTH

KOHCIIEKTHPOBAaHWE Y4YeOHOro wmarepuana, oOpaiiaTh BHHMaHHE Ha KaTETOPUH,
(bOpMYITUPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TE€X WM WHBIX SBICHHUN U TPOIECCOB,
Hay4YHbIC BBIBOJBI U MPAKTUUECKUE PEKOMEHIAIIUH.
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HeoOxoqumo 3amaBaTh NPENOAABATENI0 YTOUHSIOIIME BOMIPOCHI C IIEJBIO
YSCHEHUST TEOPETHYECKUX  IOJIOKEHUH, pPa3pelieHHs] CHOPHBIX  CUTYALMM.
[lenecooOpa3Ho gopabaTbiBaTh CBOM  KOHCHEKT JIGKIUHM, Jieflas B HEM
COOTBETCTBYIOIIME 3allKCM M3 OCHOBHOW W JONOJHUTEIBHOM JIUTEPATYPHI,
PEKOMEHJIOBAaHHOM NpernojaBareieM U MPeayCMOTPEHHON ydeOHOMl mporpammoit
JUCUUTUTUHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTryeckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00YyYalOLIErocs TBOPUECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSTEIbHO HW3y4daTh JUTEPATypy,
aHaAJIM3UPOBATh NMPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH JIUCKYCCHIO, TO
€CTh MMEIT HCKIIOYHUTEIBHO BaKHOE 3HAYEHUE B PA3BUTHUU CaMOCTOATEIBHOTO
MBIIJIEHUS.

[ToaroToBka K MpakTHUYECKOMY 3aHATHIO BKJIOYaeT JBa »Tana. Ha mepBom
sTarne OOYyYalolUiicsl IUJIAaHHPYET CBOIO CaMOCTOSTENbHYIO paboTy, KoTopas
BKJIFOYAET: YSICHEHHE 3aJaHusl HAa CaMOCTOSATEIbHYIO padoTy; 1moadOp OCHOBHOM U
JOTIOJTHUTENBHOW ~ JINTEPATypbl;  COCTaBJIE€HUWE IUIaHa paldoThl, B  KOTOPOM
OTPEEINSIIOTCA OCHOBHBIE MYyHKTHI MpeaCTOsIIel noaroroBku. CocTaBieHHEe IJIaHa
JUCUUIUTMHUPYET U TOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii sTan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHAETCS C W3Y4YEHUsS OCHOBHOW U JIOMOJHMUTENbHOM JsuTepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJIEP>KaHHE OCHOBHBIX MOJIOKEHUN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAKTOB, YSCHEHUE MMPAKTUUYECKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKHX BONPOCOB. Jlanee ciieqyeT MOArOTOBUTH TE3UCHI
JUIA BBICTYIUIEHUH 1O BCeM YYEOHBIM BOMNpPOCAM, BBIHOCHMBIM Ha MPaKTHYECKOE
3aHIATHE WM 10 TEME, BBIHECEHHOW Ha JUCKYCCHIO (KpYTJBI CTON), MPOIyMaTh
OpUMEPBl C LENbI0 OOECHEYEeHHMs] TECHOM CBSI3W HM3y4aeMOW TEMBbl C pEaJbHOU
YKU3HBIO.

['oTOBsICH K JOKJIAQy WM BBICTYIUIEHHIO B PaMKax HMHTEPAKTUBHOW (HOPMBbI
(zuckyccust, KpyTriblid CTOJ), IPU HEOOXOJUMOCTH CIeAyeT 0OpaTUThCS 3a MOMOIIBIO
K [IPENo1aBaTelto.

Memoouueckue yKa3zanus K camocmoamenvHoi padome.

CamocrosiTenbHas paboTa 0OydaroIIerocsi SIBISETCS OCHOBHBIM CpPEIICTBOM
OBJIaJICHUs y4eOHBIM MaTepUajoM BO BpeMsi, CBOOOJHOE OT 00S3aTENbHBIX YUECOHBIX
3ansatuil. CamocrosiTenbHass pabora oOydaromierocss HajJ YCBOCHHEM Y4eOHOTO
MaTepuasia 1o y4eOHOM JUCIIMIUIMHE MOXET BBINIONHATHCS B OMOIHMOTEKE
YHHUBEpPCUTETA, YUEOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKKe B JOMAITHUX
ycnoBusix. CopepxaHue W KOJIUYECTBO CaAMOCTOSITENIbHON paboThl 00ydaromerocs
onpenensieTcss y4eOHONM NporpaMMOl JAMCLUIUIMHBI, METOOUYECKUMU MaTepHAIaMH,
MPAKTUYECKUMH 3aJaHUSIMU M YKa3aHUSAMHU MPENOAABaTEIS.

Camocmosamenvnasn padoma 6 ayOumopHoe pPems MOMcen 8KII0YAmMb
1) KoHCHeKTHpOBaHHUE (COCTaBIECHUE TE3UCOB) JICKIIHIA;
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2) BBHINIOJIHEHHUE KOHTPOJIBHBIX PadoT;

3) peuieHue 3aaay;

4) paboTy co CIpaBOYHOU U METOAMYECKOH JINTEPATYPOH;

5) paboTy ¢ HOpMAaTHUBHBIMH MPABOBBIMU AKTAMH;

6) BBICTYIUIEHUS C JOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATUSX;

7) 3aluUTy BBIMOJIHEHHBIX paldoOT;

8) ydactue B onepaTUBHOM (TEKYIIIEM) OMPOCE MO OTIETbHBIM TeMaM
U3y4aeMou JIMCUUILIIUHBI,

9) yuacrtue B cobeceioBaHUSIX, ACIOBBIX (POJIEBBIX) UTPAX, TUCKYCCHSX,
KPYTJBIX CTOJIaX, KOHGEPEHIUX;

10) yuactue B TECTUPOBAHUU U JIP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MONCEM COCMOAMDb
uz:

1) moBTOpEHUs JEKIMOHHOTO MaTepHala;

2) TOATOTOBKH K MPAKTHYECKHUM 3aHATHUSAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHL;

4) wW3yuyeHUs HOPMATHBHBIX ITPABOBBIX AKTOB (B T.4. B 3JIEKTPOHHBIX 0a3ax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX MIPAKTUUYECKUX 3aTaHUI

6) TOArOTOBKHU K KOHTPOJIbHBIM pab0Tam, TECTUPOBAHUIO U T.11.;

7) TOATOTOBKH K MPaKTUYECKUM 3aHSATHUSIM YCTHBIX JOKIJIAI0B (COOOIIEHMUI);

8) MmoAroToBKH pedeparoB, IcCe U UHBIX MHAUBUAYATbHBIX TUCHMEHHBIX
paboT Mo 3aJaHUI0 IPENoAaBaTEeNs;

9) BBINOJIHEHUS KyPCOBBIX PadOT, IPETyCMOTPEHHBIX YU€OHBIM IIAHOM;

10) BBIIOJTHEHUS BBIITYCKHBIX KBaTU(UKAITMOHHBIX padOT U JIp.

11) Beigenenus Haubosee CI0KHBIX U MPOOJIEMHBIX BOIIPOCOB MO N3y4aeMOM
TeMe, OJIyYeHHE Pa3bsICHEHUI U PEKOMEHIallii 110 JaHHBIM BOIIPOCAM C
NPENoJaBaTeIsIMU Ha KOHCYJIbTALHSIX.

12) npoBeieHHsI CAMOKOHTPOJIS IIyTEM OTBETOB HA BOIPOCHI TEKYLIETO
KOHTPOJISl 3HAHUM, pEIIeHUs PE/ICTABIEHHBIX B Y4€OHO-METOIUYECKUX MaTepuanax
Kadeapsel 3a71a4, TECTOB, HATUCAHUS pePEepaToB U ICCE MO OTACIBHBIM BOIIPOCAM
M3y4a€MOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJIOB, TBOPUYECKUX 3aTaHUM.

B cinyuae nponyckoB 3aHATHM, HaIU4Ks UHIUBUAYAIbHOIO rpaduka o0yueHus
U Ul 3aKpeIyIeHUs] TMPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBbIThb BbIAAHbI
TUNIOBBbIE HMHAWBUIYyaJbHBIE 3aJlaHUS, KOTOpPbIE JOJKHBI OBITh CIAHBl B
YCTaHOBJICHHBIN IPENOJABATEIEM CPOK.
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15. OcobenHocTH pean3alMM JAMCHUIVIMHBI JJIS WHBAJUAOB M JHI C
OrpaHUYEeHHBbIMHU BO3MOKHOCTSIMH 310POBbSI

OOyueHue no IUCHUIUIMHE «XHUMHS» WUHBAJIUAOB W JIML C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU 370p0Bbs (Hanee OB3) ocyiiecTBisercs npenojgaBaresieM ¢ y4eToM
0COOEHHOCTEW TNCUXO(PHU3NYECKOTO Pa3BUTHUS, WHIUBUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUA 3/10POBBSI TAKUX 00YyYarOUIUXCS.

JUJist CTyIE€HTOB C HapyUIEHUSIMU ONOPHO-ABUrareabHoil GpyHkiuu u ¢ OB3 no
CIIyXy MpEeIyCMaTpPUBAECTCS COINPOBOXKIAECHUE JIEKUUM W NPAKTUYECKUX 3aHATUN
MYJIbTUMEIUUHBIMU CPEICTBAMU, PA31aTOYHBIM MaTEPUAJIOM.

JUis crygentoB ¢ OB3 1o 3peHHIO IpelyCcMaTpUBAEcTCs IPUMEHEHUE
TEXHUYECKUX CPEICTB YCWIIEHHMS OCTATOYHOIO 3PEHHSA, a TAKXKE IpPELyCMOTpEeHa
BO3MOXKHOCTh pa3pabOTKU ay1uoMaTepuaoB.

[To gucuunnuHe «Xumus» OO0y4yeHHE WHBAIMIOB U JIMI[ C OIPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsSI MOYKET OCYLIECTBIIATHCS KaK B AyJIWTOPUH, TaK U C
UCTIOJB30BAaHUEM  JJIEKTPOHHON  HH(POPMAIIMOHHO-00pa30BaTENbHON  CPEIBI,
00pa30BaTeIbHOrO NOpTaia v 3JEKTPOHHOU MTOYTHI.

42



JIMCT AOIOJIHEHWI U UISMEHEHUI
paboueii mporpaMMbl AUCHUTUIAHBI
Pabouass mporpamma AHCHUIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2020-2021 ydeOHoM roay Ha 3acepaHuu kadenpsl, npoTokoa Ne 9 ot
«16» mas 2020 r.

Brecensbl AOIIOJIHCHUA W HW3MCHCHHA B _4YAaCTHM AKTyaJaW3alluy JIMIICH3WOHHOI'O
OporpaMMHOIO O6CCHC‘ICHI/I€, HCII0Jb3YEMOE pu OCYICCTBJICHUHU
06[2330B3T€J'IBHOFO IIporecca 1o JTAHHOM AUCIUIIJINHBI, a TaK € COBPCMCHHBIX
H[ZO!]}CCCHOH&J’IBHLIX 0a3 JAHHBIX WU HH!]!O[!M&!!I/IOHHHX CIIPABOYHBIX CUCTCMAX.

PaGouas mporpamMma IUCHHMIUIUHBI PAacCMOTpEeHa, OOCYXJeHa W OoJ00peHa s
ucrionHeHus B 2021-2022 ydeOHOM roay Ha 3acenaHuu Kadeapsl, mpoTokosa Ne 10
ot «10» amnpens 2021 r.

Baecennl AOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMmMHOIO O6€CHC‘I€HI/I6, HCII0Jb3YEMOC npun OCYICCTBJICHUHN
06[2330B3T€HBHOFO Imponecca 1o JaHHOU JUCHUIIJIMHBI, & TaK K€ COBPEMCHHBLIX
H[}O[l}@CCI/IOH&HBHBIX 0a3 JAHHBIX U I/IHgl}O[zMagI/IOHHHX CIIPAaBOYHLIX CUCTEMAX.

PabGouas mnporpaMma IUCUMIUIUHBI pPAacCMOTpeHa, OOCykJeHa W oJ00peHa s
ucrnoinHenus B 2022-2023 ydeOHOM roay Ha 3acenaHuu kadeapsl, npotokosa Ne 9 ot
«14» masg 2022 r.

BHecenbl AOIIOJIHCHHUA W HM3MCHCHHA B _YdCTH AKTYAJIW3dAlIWKW JIMICH3WOHHOI'O
IporpaMmMHOI'O O6€CH€‘-I€HI/I€, HCII0JIL3YCEMOC Ipu OCYIIICCTBJICHUHN
06[2330B3T€HLHOFO Iponecca 1o gaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O(heCCI/IOHaJIBHBIX 0a3 JAaHHBIX H I/IthOQMagI/IOHHBIX CIIPABOYHLIX CHCTEMAX,
AKTyaJIu3aluy TEM JUIA CaMOCTOSTEAbHOM [za6OTBI; AKTyaJIu3allii BOIPOCOB JUIA

IIOATOTOBKU K IIPOMEXKYTOYHOU ATTECTAIIUMU, AKTYyalu3alluy IIePEeYHs OCHOBHOMN U
JOMOJHUTENbHOW Y4eOHOH IUTEpPaTyphI.

PabGouas mnporpamMma IUCUHMIUIUHBI pPAacCMOTpeHa, OOCYykJeHa W OoJ00peHa s
ucniosinenust B 2023-2024 yuyeOGHOM roay Ha 3acempaHuu Kadenpsi, mporokon Ne 08
oT «20» mas 2023 r.

BHecenbl JAOIIOJIHCHHA MW HM3MCHCHHA B _YdCTHW AKTYAJIW3dAlWKW JIUICH3WOHHOI'O
HporpaMmMHOI0O O6€CHC‘—ICHI/I€, HCIT0JIb3YEMOC Ipn OCYIIICCTBJICHUN
06[2330B3T€HBHOFO Imponecca 1o ﬂaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O{I}@CCHOH&HBHBIX 0a3 JAHHBIX W I/IHQIZO[}MagI/IOHHHX CIIPABOYHLIX CHCTEMAX,
AKTyaJIu3aly TEM JUIA CaMOCTOSTEIbHOU [2a6OTBI; AKTyaJIu3allii BOIPOCOB JUJIA
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IHOJATOTOBKH K H[!OMC)KyTO‘-IHOﬁ aTTCCTAllY, AKTYAJIU3dlluy IICPCYHA OCHOBHOU U

IONOJIHUTENbHON YYeOHOU AUTEPATYPHL.
Paboyass mporpamma AMCHMIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2023-2024 ydeOHOM roay Ha 3acenanuu kadeapsl, npoTokosa Ne 10
oT «22» aBrycra 2023 r.

Bnecensbl AOIMOJIHEHWA W HW3MCHCHHUS B 4YaCTHW AKTyaJdu3alldy JBJICKTPOHHLIX
OMOJIMOTEYHBIX CUCTEM.
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