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[Iporpamma cocraBrieHa B cootTBercTBuHM ¢ TpebdoBanusmu DPI'OC BO mo
cnenuanbHocTh 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEJCTBAY.

Astop Ky3pmuna Ousibra BsyecnaBoBHA, KAHAUMAAT XUMUYECKHAX HAYK, JIOLIEHT
Kadeapbl TPaHCIOPTHO-TEXHOIOTHYECKUX MAIIUH

(vkazame @UO, yuenyro cmeneHn, yueHoe 36anue uiu 00IHCHOCMY)

[Iporpamma  ojmoOpeHa  Ha  3aceiaHuu  Kadeapbl  TPaHCIIOPTHO-
TexHoJornyecknx MamuH (mpotokos Ne 10 ot 16.05.2020 r).




1. IlepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB O00y4eHHsl, COOTHECEHHBIX C
IUVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHsI 00pa3oBaTeibHOM nporpammal (Leaun
OCBOCHUS TUCUMILIMHBI)

1.1. LenssMu 0OCBOCHUS TUCHMUIIAHBI « XUMUS» SBISFOTCS:

- popMHUpOBaHUE COBPEMEHHOT'O €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI;

- OBJIaJicHHE 0a30BBIMU 3HAHUSIMH B OOJIACTU TEOPUU XMUMHUYECKHUX MPOIECCOB
Y CUCTEM, a TaK)K€ METOJ0B X aHAJIM3A.

3HaHUWE XUMHM HEOOXOJUMO Uil CO3JIaHMs Hay4dHoro (QyHJIaMeHTa B

MOJATOTOBKE M JUIsl TIUJIOJOTBOPHOM TIPAKTUYECKON JIeATeNhHOCTH OakajiaBpa B
00JacTM aBTOMOOWJIBHOTO XO03fiicTBa. B pe3ynpTaTe H3y4YeHHs Kypca XUMUU
CTYJIEHTBI JOJKHBI 00JaJaTh TaKOW COBOKYITHOCTBIO 3HAHWUA M yMEHUH, KOTOpbIE

JOCTAaTOYHBI

TS

W3y4YECHUS

IPYTHUX

0OIIIeHAyYHBIX,

0O0ILIETEXHUUECKUX

CIIEIUAIBHBIX JTUCIUIUIMH U JAJTbHEHIIECH MTPAKTUYECKON e TEIIbHOCTH.

1.2. KomneTteHuum obyuatolerocs, Gopmupyemblie B pesyibTaTe 0CBOEHUA AUCLUMNHbI

u

= B pesynbrate uzyyenus: yaueOHON TUCIUILTAHBI 00yYatomnecs JOIKHBL:
- E Coneprxanue
g5 KOMIIETEHIIUH
E (wm ee 1actn) 3HaTh YmeTsb Bnagets
g
OIIK-6 CIIOCOOHOCTHIO OCHOBHBIC TTOJIOKCHUS Ompenensrs Meroaamu pacdera
CaMOCTOSITEIBHO COBPEMEHHOI TEOpHH | XUMHUYECKHE CBOHCTBA KUHETHYECKHX U
WIH B COCTaBE CTPOEHHSI aToMa, 3JIEMEHTOB U UX TEPMOJMHAMHUYECKUX
TPYIIIBI XUMHUYECKOU CBSI3H, COEIMHEHU 110 XapaKTEPUCTUK
OCYIIECTBIISTh SHEPreTHKH U nosoxkenuto B [ICD, | XMMHUYECKUX peaKIuii,
HaY4IHYIO KUHETHKU UX BIMSHHUE Ha pacuera
JeSITENbHOCTD, XMMUYECKUX PEAKIUH, CHCTEMY, KOHLIEHTpauui
peanusys XUMHYECKOTO HanpaBJIeHHUe pacTBOpOB U
CrienMaIbHbIe paBHOBeECHS, TEOPUU XUMHUYECKUX KOJIMYECTB
CpeicTBa U pacTBOpOB, B3aUMO/ICHCTBUH, pearupyromux u
METOJIBI ANEKTPOXUMHUH, KHCJIOTHO-OCHOBHOM o0Opa3yromuxcs
MOJTyYEHHsI HOBOTO TaKKE OCHOBHBIE XapakTep Cpessl, BEIIECTB M0
3HAHUS COCAMHECHHUS BO3MOJXKHBIE XUMHYECKOMY
3JIEMEHTOB, X M0OOYHBIE MIPOIECCH | YPaBHEHHIO, pacyera
KJaccu(UKaIuo u (KOppO3UOHHBIE U JIP.) MOKa3aTens
XUMHYECKHUE U TIPeNICKa3bIBaTh UX KHCJIOTHOCTH CPEJHI,
MpPEBPAILECHHUS. BJIMSIHUE HA pacuera D1C u
TEXHOJIOTMYECKUH OKHUCIIUTENIEHO-
porecc, BOCCTaHOBHUTEIBHBIX
OKPY>KaIoILyIo Cpeay MOTEHIUAJIOB
U YEJI0BEKA, peaKIuii.
npeasaraTb CnocoObl
3alIUTHI OT HUX, &
TaKxKe
MIPUTOTABINBATH
pacTBOpBI HYKHOM
KOHLIEHTPALUHU 1
OTIPEEINISITh €€ TIOOBIM
JIOCTYIHBIM METOJIOM




B pesynbraTe n3yueHus yueOHON TUCIMILINHBI 00YYarOIIUECs TOJKHBI:

Cogepxanue
KOMIIETCHIIUHU

(unu ee yacTy) 3HaTh YMmers Bragetsb

Kon
KOMIIECTCHIIN U

(TuTpoBanme, ¢
MIOMOIIIBIO apeoMeTpa
U T.7.), u3MepsaTh pH

BOJHBIX PacTBOPOB

HIIEKTPOIUTOB

2. Mecro nucuuninHbl B cTtpykrype OITOII

JuciumirHa « XuMHs peanu3yeTcsl B paMmKax 0a30Boi yacTu yueOHOTo IiaHa
oOyyaromuxcss O4yHOM W 3aouHOM (opm oOyueHus 1o crnenuanbHocTH 23.05.01
«HazemHBIe TPAaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEICTBAY.

st MIPOXOKICHUS JTUCIUTUTMHBI HEOOXO0IUMBbI KOMITIETEHIIUH,
chOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUYCHUS AUCIUIUIMH XUMHUH, MAaTEMATUKH, (PUZUKU
B COOTBETCTBMM C YYE€OHBIM IUIAHOM CpeaHeoOpa30BaTEIbLHOTO  Y4eOHOTO
yupexaeHus (BJIaJeTh OCHOBHBIMU TOHSATHUSMHU ¢ 3aKOHAaMH XHUMHH, YMETh
COCTaBJISITh YPABHEHUS XMMHUYECKUX PEAKIUM, YMETh UCHOJb30BaTh TEOPETUUECKUE
3HAHMSI 1 MaTEMaTUYECKUW amnmapar JJig PElIeHUus 3ajad 1mo XxuMmuu). JucuurmimHa
«XUMHUS»  SABISIETCS  OCHOBOM Uil  JAJNBHEMINEro HM3Y4YEHHUS  JAUCHHUILUIMHBI
«MarepuanoBeecHUE, «Texnonorus KOHCTPYKITMOHHBIX MaTepuagoBy,
«IKCIUTyaTallMOHHBIE ~ MaTepUalibl» U JAPYTUX  JUCHUIUIMH  NPOdUIbHOM
HaIpPaBJICHHOCTH.

3. O0beM TUCHUIIIHHBI

OO6masi TPyJAOEMKOCTh JUCIHMIUIMHBI COCTABJISET 2 3a4€THBIX €IUHMI] -72
4acoB, U3 HUX

Pacnpenenenue yacos PI'P,
Cemect | Dopma ®dopma
Jlekum | Jlaboparopusl | I[Ipakrtuueckun | CamoctositensHa | KP,
p o0ydeHus KOHTPOJIS
1 € 3aHATHUS € 3aHATHS g paboTa KII
2 OYHast 18 18 - 36 - 3a4yeT
1 3a04yHas 4 6 - 58 - 3a4eT

4. Conep:xxanme TMCHHUILVINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesiam)

Ounas dopma 00yueHus

Pacnpenenenne yacoB DopmMupyeMBI
Jetedh Camoctos P epy
Tewma (pazmen) Jlekum | JlaGopaTtopusl | [IpakTuuecku | -TelpHas
KOMIIETEHIIUN
u € 3aHATHS € 3aHATHS pabota
(xom)
1. OcHOBHBIE IIOHATHS H 4 4 - 10 OIIK-6

3aKOHBI XAMHH.
Ilepuonnueckas cucrema J[.M.
MengeneeBa. CTpoeHue aroma
W CTPOCHHE MOJCKYI |




Pacnpenenenue yacos Camoctost | ©PopMUpyeMbL
Tema (pa3men) Jlekum | JlaGopatopusl | [IpakTuuecku | -TenbHas e
u € 3aHATHS € 3aHATH pabora KOMITETCHITAN
BEIIECTRA.
2. XyuMudecKas
TEPMOJAMHAMUKA. XHUMUYeCKas 4 4 i ] OIK-6
KHHETHKa. XHUMHYECKOe |
(ha30BOE paBHOBECHE.
3. OO6mue CBOIiCTBa
pactBopoB. JlucmiepcHble |
KOJUIOUIHEIE CUCTEMBEI. 6 6 - 10 OIIK-6
PacTBOpBEI HEAIEKTPONUTOB U
3JICKTPOJIUTOB,
4.OKuCIUTENBHO-
BOCCTAaHOBHUTEIIHHBIC PEaKIINN 4 4 ) 3 OTIK-6
u ANIEKTPOXUMHUUECKUE
MIPOLIECCHI.
Hroro 18 18 - 36
3aver -
3aouHas dhopma oOyueHus
Pacnipenenenue yacos Camoctos DopmupyeMbl
Tema (pa3men) Jlekum | JlaGopatopusl | [Ipaktuuecku | -TenbHas ©
u € 3aHATHUSA € 3aHATHUs pabora S
(xon)
1. OcHOBHbBIE TIOHSATUS H
3aKOHBI XUMUH.
ITepuonnueckas cucrema [I.1. 1 ) ) 13 OIK-6
MenneneeBa. CrpoeHue atoma
U CTPOGHHE  MOJIEKydl U
BEIIECTBA.
2. XumMmudaeckas
TEPMOIUHAMUKA. XUMHUYECKAs 1 ) i 13 OTTK-6
KMHETHKAa. XHUMHUYECKOe U
(hazoBoe paBHOBECHE.
3. OO6mue CBOWCTBa
pactBopoB. JlucmiepcHble |
KOJUIOMIHEIE CUCTEMEL. 1 2 - 18 OIIK-6
PaCTBOpLI HEDJICKTPOJIUTOB U
AIIEKTPOJIMTOB.
4.OKuCIUTENBHO-
BOCCTAHOBUTCJIBHBIC pPCaKIN 1 2 _ 18 OHK—6
u ANIEKTPOXUMUYECKUE
MPOIIECCHI.
Htoro 4 6 - 58
3auer 4
5. 06p330BaTeHLHBIe TEXHOJIOI'MHA, MNPUMCHAECMbBIC IIPpH OCBOCHHUU

ANCIHHUIIJINHBI

MCTOI[I/IKEI npenogaBaHust AUCHUIUIMHBI WM pPCaInu3alrsd KOMIICTCHTHOCTHOTO
nmoaxonaa B U3JIOKCHHMHU W BOCIPUATHUHU MATCpHaJIa IMPCAYCMATPUBACT HUCIIOJIB30BAHHC

cienyromux (GopM TpOBENEHUS TPYIIOBBIX,
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3aHSATHM B COYETAaHUM C BHEAYJIUTOPHOW paboTOW C 1enpio (HOPMHUPOBAHUS U
pa3BuUTHS MPO(HECCUOHATBHBIX HABBIKOB 00YYaIONTUXCSI:

- HenoBas u/unu ponesas urpa (N).

[lon nenoBol Wrpol TOHMMAETCA COBMECTHAs JEATEIBHOCTh TPYIIBI
oOy4Yarommxcs U MeJarorndeckoro pabOTHHUKA IO YIPABICHUEM IE€Jaroru4eckoro
pabOTHHKA C IEJIbI0 pelIeHUs YYeOHbIX M NPO(EeCCHOHANBHO - OPUEHTHPOBAHHBIX
3alady  MyTeM MIPOBOTO MOJEIUPOBAHMS pPEATbHOM NPOOJIEMHOM CHUTyalUu.
[lo3BonsieT  olleHMBAaTH  YMEHHWE  aHAJU3UpPOBAaTh W peuarb  TUIUYHbIC
npo¢ecCuOHaIbHbIE 3aJaUH.

6. YueOHO-MeTOaMYecKOe o0ecredyeHHE CAMOCTOSITEJIbHOW  PadoThI
CTYJIEHTOB

CamocrosiTenbHast paboTa CTYIEHTOB IMPEAyCMOTpeHa Y4eOHBIM IUIAHOM I10
TUCIHIUIHHE B 00beMe 39,8 yacoB 1o ouHoM Gopme oOydeHus, 61,8 yaca 1mo 3a04HOU
dopme oOyuenusa. CamocrosiTenpHas paboTa peajau3yercs B paMKaxX MPOTrPaMMBbl
OCBOEHUS TUCUHUIUIMHBI B CIIEAYIOMUX (popmax:

- MpopaboTKa TEMATHKU CAMOCTOSITENILHON pabOThI;

- Hanucanue pedepara;

- BBITIOJTHEHUE UHIUBUIYaTbHBIX 3aaHUI;

- MOAATOTOBKA K cllaye 3adera.

B pamkax ydeOHOTO Kypca MpeaycMaTpruBalOTCS BCTPEUU C MPEACTABUTEISIMU
IPO(HUIBHBIX TPEITPUITHI.

CamocrosiTenbHas paboTa MPOBOAUTCS C IENIbIO: CHCTEMATH3allud |
3aKpEIUICHUs] MOJyYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUYECKHX YMEHUH
oOyuyarommxcs; yrIyOJeHUs W pacIlUpeHHs] TEOPEeTHUYECKUX 3HAaHUN CTYJIEHTOB;
dbopMupOBaHUsS YMEHHI HCIONb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YUeOHYI0 U CIICHUATIbHYIO JIMTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CIOCOOHOCTEM M aKTMBHOCTHM  OOYyYaloOlUXCsS: TBOPYECKOW  WHUIIMATHBBHI,
CaMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH,  OPraHM30BAaHHOCTH;  (POPMUPOBAHHUE
CaMOCTOSITENTHOCTH MBIIUICHUS, CHIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPIICHCTBOBAHUIO M CaMOOpTaHu3anuu; (OPMUPOBAHHUA TPOGHECCHOHATBLHBIX
KOMIIETCHIINIA; PA3BUTHIO UCCIIEIOBATEILCKUX YMEHUHN CTYCHTOB.

®opMBl U BHIIBI CAMOCTOSITENILHOW pabOThI CTYJCHTOB: YTEHHE OCHOBHOW H
JOTIOJTHUTENBHOW JIUTEpaTypbl — CaMOCTOSATEIbHOE U3y4YeHHEe MaTepuana 1o
PEKOMEHTyeMBbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTajIoroM,
CaMOCTOATENBbHBIN 1MOAOOP HEOOXOAMMOW JHTEepaTypbl; paboTa CO CIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumoW wuH(opmamuu B cetu VIHTepHeT;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHUE
aHHOTAIMI K MPOYUTAHHBIM JIMTEPATYPHBIM HUCTOYHHKAM; COCTaBJICHHE PELEH3UN U
OT3bIBOB Ha MPOYMTAHHBIN MaTepuall; COCTaBIeHHE 0030pa MyOJMKaIMil 10 TeMe,;
COCTaBJICHHE M  pa3paboTKa TEPMUHOJIIOTUYECKOTO  CJIOBapsi; COCTABIICHUE
XPOHOJIOTMYECKOW Tabnauupl; cocraBieHue Oubamorpapuu (6mdauorpaduyueckon
KapTOTEKH); TMOATOTOBKA K pasIUYHBIM (opmMaMm TeKkymed u MPOMEKyTOUHOU
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arrectauu (K TECTUPOBAHHIO, KOHTPOJBHOM paboTe, 3aueTy); BBIIOJIHEHUE
JIOMAITHUX KOHTPOJIBHBIX PabOT; CaMOCTOSITEIbHOE BBINOJHEHHE MPAKTUYECKUX
3aJJaHUil PEeNpPOAYKTUBHOTO THIA (OTBETHI HA BOIPOCHI, 33/1a4H, TECTHI; BHIIIOJIHEHNE
TBOPUYECKUX 3aIaHUM).

TexHomorus opraHU3aIui CaMOCTOSATEIHLHONU PabOThl 00yUYaOIUXCSI BKITIOYAET
UCTIONb30BaHUE MH(POPMAIMOHHBIX W  MaTepHATbHO-TEXHHUUYECKUX  PECypCcoB
00pa30BaTENHLHOTO YUPEKACHHS: OMONHOTEKY C YUTAIBHBIM 3aJI0M, KOMIIBIOTEPHBIE
KJIACChl C BO3MOXHOCTBbIO paboTel B UHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTAIIMOHHOM JI€SITeIbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOMIMMUCS BHEAYIAUTOPHOM CaMOCTOSATEIHHOM
paboThl MpernojaBaTeslb MPOBOJUT KOHCYJIBTUPOBAHHME I10 BBIMOJIHEHUIO 33JaHMS,
KOTOpBIA BKJIIOYAeT Ledb 3aJaHusl, €ro COJEp)KaHUs, CpPOKU BBINOJIHEHUS,
OpPUEHTHUPOBOYHBIN 00bEM padOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJbTaTaM PabOThI,
KpUTEpUU OLEHKH. Bo BpeMs BBINOJHEHUS OOYYalOUIMMUCS BHEAYAUTOPHON
CaMOCTOSITENTbHOM pabOThl M IPU HEOOXOAMMOCTH MPETOAABATENh MOXKET MMPOBOIUTH
WHIMBHUIyaJIbHbBIE U TPYIIOBbIE KOHCYJIbTAIINH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHIWBUIYATbHO WU
rpynmaMu o0ydaroluxcs B 3aBUCUMOCTH OT IENH, 00beMa, KOHKPETHON TEeMaTHKHU
CaMOCTOSITENTEHOU PabOThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaIOIUXCH.

KonTposnb  camocTosiTeNnbHON ~ pabOTBl  CTYAEHTOB  MIPEIyCMaTpPUBAET:
COOTHECEHHUE COACPIKAHUS KOHTPOJIS C IEeJISIMU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJUAHOCTb KOHTPOJS (COOTBETCTBHE TPEIBSABISAEMBIX 3aJaHUA TOMY, YTO
npeanojaraeTcs MpoBepuTh); AU EepeHInalnu0  KOHTPOJIbHO-U3MEPUTETHHBIX

MaTepuaoB.
@opMBI  KOHTPOJS CaMOCTOATEIHHOM paloThl: MPOCMOTP U IPOBEpKa
BBITIOJIHEHUST ~ CaMOCTOATENBLHOM  paboThl  TpemojaBarelieM;  OpraHu3alus

CaMOTIPOBEPKH, B3aMMOIIPOBEPKH BBHITIOJHEHHOTO 3aJaHUSl B TPYIIE; OOCYKICHUE
PE3yIbTATOB BHITTOJIHEHHON paOOThI HA 3aHATHH, MTPOBEACHHUE MUCBMEHHOTO OIPOCa;
MPOBEJICHUE YCTHOTO OMpOCa; OpraHW3alMs € TPOBEJACHUE WHIUBUIYATBHOTO
coOeceI0BaHNs; OpTaHU3aIis U MPOBEJCHUE COOECEIOBAHMUS C TPYIIIOMN.

Ne

u/n Buj yyeOoHo-MeTOIMYECKOTO 00ecniedeHust

1 KonTponbHble 3a1anust (BapHaHThI).

2 TecToBble 3a1aHus.

3. Bonpocs! 151 caMOKOHTPOJISE 3HAHUH.

4 TeMmbl 1oKIIA10B.

5 3anaHus Ui NOJATOTOBKU K IPOMEXKYTOUHON aTTeCTalluU 10 AUCIUIINHE
' (Bompocks! k 3a4ery)




7. ®OHA OLEHOYHBIX CPEACTB /ISl NMPOBeAeHHS] TeKYIIero KOHTPOJIS
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAaM OCBOEHHS IV CIUILINHBI

Onucanue nokasareyied U KpUTEPUEB OLICHMBAHUS KOMIIETEHLIMA Ha pa3HbIX

YPOBHSIX C(hOPMUPOBAHHOCTH:

Kon, nanmeHoBaHue
KOMIICTCHIAN

YpoBeHb
c(hOPMUPOBAHHOCT

ITokazaTenu JOCTHXEHUS 3aJaHHOTO
YPOBHS OCBOCHHS KOMIIETCHIINHU H
KPUTEPHUH OIEHUBAHUS

OneuuBanue

KOMIICTCHIINH

Croco0b! U cpeficTBa

OLICHUBAHHUS YPOBHS

c(hopMUPOBAaHHOCTH
KOMITETCHIINH

OIIK-6
CIIOCOOHOCTRIO
CaMOCTOATEIBLHO
WJIU B COCTaBE
TPYMIIBI
OCYIIECTBIISITh
HAYYHYIO
JIEATENBHOCTD,
peanmsys
CrieliabHbIe
CpENICTBa ¥ METO/IbI
HOJ'Iy‘-IeHI/IH HOBOT'O
3HAHUA

[Toporossliit ypoBeHb

3HATh: 3HAET OCHOBHEIC OOIIHE
TOJIOKEHUS] COBPEMEHHOM TEOPUU
CTPOCHHS aTOMa, XUMUYECKOH CBSI3H,
SHEPTeTUKH U KHHETHKH XHMHYECKUX
peaKuHﬁ, XUMHUYCCKOI'O0 paBHOBECHA,
TEOPUU PACTBOPOB, IICKTPOXUMHH, &
TaK)Ke OCHOBHBIE COEIMHEHMSI DJIEMEHTOB,
nux KJ'IaCCI/I(i)I/IKaHI/IIO U XUMHUYCCKHUEC
IpeBpaliCHusA, HO HC IOHUMACT UX
MOJTHOCTBIO U JIOTYCKAEeT OIMOKH B UX
WHTEPIPETAud U TPUMEHEHHH.
YMeTh: IPUHLIUIINAIBHO YMEET
OTIpEICTATh O0IUE XUMHUUSCKUE CBOKCTBRA
3JIEMEHTOB U UX COCTUHEHHUH TI0
noJioxkenuio B IICD, 3anuceiBaTh
3JIEMEHTAPHBIC CXEMBbI MTPEBPAIICHU
BEIIECTB, KUCIIOTHO-OCHOBHOH XapakTep
Cpenpbl, o 00pasily pacCYUTHIBATh U
IIPUTOTaBJIMBAaTh PACTBOPHI HYKHOMN
KOHIIEHTpAaIiH, U3MepsTh pH BogHBIX
PacTBOPOB ANIEKTPOIUTOB, HO JOIYCKaeT
rpyObIe OIIMOKHU B BHIOOPE UCXOAHBIX U
CIIPaBOYHBIX JAHHBIX IJIA PCHICHUA 3TUX
3a/ad.

BJIaJIeTh: YaCTUYHO BIIAJEET OOIINMHU
METOJIaMH pacueTa KHHETUYCCKHUX U
TEPMOJAMHAMUYCCKIX XapPaKTSPUCTHK
XUMHUYECKUX PEAKIIUM, MPOCTEHITUMU
pacyeTaMH 110 XUMHYECKOMY YPaBHEHHUIO,
pacuera 1mokKasaTels KUCIOTHOCTH CPEIbl
M0 KOHIICHTPAIMH COOTBETCTBYIOIIIX
HMOHOB, pacuera cranfaptaoit J1C
OMMETaNTUYEeCKOT0 TajlbBaHHUECKOTO
3JIEMEHTa, U IOIyCKaeT OmOKH B BEIOOpe
WCXOIHBIX U CTIPABOYHBIX TaHHBIX IS
pEIICHUs TUX 3aJ]1a4.

3a4YTCHO

KeHc-3a7a4a,
KOHTPOJIbHAs
pabota, KpyTJIbIi
CTOJI (TUCKyCCHS,
MOJIEMUKa, TUCITYT,
nebatbl), pabouas
TeTpanb, pedepart,
YCTHBIN OIIPOC
(cobecenoBanue),
TECT.




KO,Z[, HaMMCHOBAaHUEC
KOMIICTCHIINN

YpoBeHb
chOPMUPOBAHHOCT

IToxazarenu TOCTHKEHHS 3aJaHHOTO
YPOBHA OCBOCHHUA KOMIICTCHIIUN U
KPUTEPUN OLICHUBAHUA

OrieHuBaHuE
KOMIIETEHLIUU

CriocoOsI U cpeacTBa

OIICHUBaHUS YPOBHS

c(hopMHPOBAHHOCTH
KOMITETCHIINU

[IponBuHyTHIN ypoBEeHB

3HATh: 3HAET JIOCTATOYHO TOJHO
OCHOBHBIE TIOJIOXKEHHsI COBPEMEHHOMN
TEOPHUU CTPOCHUS aTOMa, XUMHUYECKOI
CBA3U, DHCPTCTUKU U KUHCTHUKU
XUMHYCCKUX peaKHHﬁ, XUMHYECKOTO
paBHOBECHS, TCOPHH PACTBOPOB,
JIEKTPOXUMHUH, a TAKXKE COSIUHECHUS
3JIEMEHTOB, MX KJIACCH()UKAIMIO U
OOJIBIIMHCTBO XUMUYECKUX MIPEBPAICHUH,
HO OO0ITyCKAacT HE3HAYUTCIIbHBIC OIINOKH B
HUX UHTEPIIPETALNA U IPUMECHEHUU.
yMeThb: yMEET IIPaBUIBHO ONPENeNATh
OCHOBHBIE XUMHUYECKHE CBOUCTBA
3JIEMEHTOB M UX COCUHEHUH 10
nonoxkenuto B [1CD, HanpaBnenue
XMUMUYECKUX B3aUMOAECHCTBUH, KUCIOTHO-
OCHOBHOM XapakTep Cpelbl, BO3MOXKHbIE
MOOOYHBIE POLIECCHl (KOPPO3UOHHBIE U
Ip.), a TAK)Ke PACCUUTHIBATH U
IPUTOTABIMBATH PACTBOPHI HYKHOM
KOHLIEHTpaluH, u3MepaTb pH BOIHBIX
PacTBOPOB BIIEKTPOIUTOB, HO OIIUOAETCS B
BBIOOpE UCXOIHBIX U CIIPABOYHBIX JAHHBIX
I pCUICHUA OTHUX 3ada4.
BJIa/IeTh: BIIaJeeT METOJaMH pacueTa
KUHETUYECKUX U TEPMOIUHAMUIECKUX
XapaKTePUCTUK XUMUYECKUX PEaKLui,
pacuera U nepecyeTa KOHLIEHTPALUi
pacTBOPOB U KOJIUYECTB PEArUPYIOIINX U
00pa3yIoIuXcs BEIECTB 10 XUMHUUECKOMY
YPaBHEHUIO, pacyeTa IIoKa3aTess
KHCIIOTHOCTH CPeJIbl TI0 KOHLEHTPALUH
COOTBETCTBYIOIINX HOHOB, pacyeTa
crargaptHoit D/]C rampBaHNYECKOTO
3JIEMEHTA U C YYETOM KOHIIEHTpaluu
3JIEKTPOJIUTA, HO JIOMyCKAET OMINOKH B
npouecce GOpMyITHUPOBKH BEIBOIOB H
POTHO30B.

3a4TCHO

Kelc-3a7aua,
KOHTPOJIbHAs
paboTa, KpyTJIbIi
CTOJ (JUCKyCCHs,
nojieMukKa, 1uciyT,
nebarsl), paboyas
TeTpanb, pedepar,
YCTHBII OIIPOC
(cobecenoBanue),
TeCT.




KO,Z[, HaMMCHOBAaHUEC
KOMIICTCHIINN

YpoBeHb
c¢(hopMUPOBAHHOCT

IToxazarenu TOCTHKEHHS 3aJaHHOTO
YPOBHA OCBOCHHUA KOMIICTCHIIUN U
KPUTEPUN OLICHUBAHUA

OrieHuBaHuE
KOMIIETEHLIUU

CriocoOsI U cpeacTBa

OIICHUBaHUS YPOBHS

c(hopMHPOBAHHOCTH
KOMITETCHIINU

Bricokuii ypoBeHb

3HATH: 3HAET NTY0OKO U MOJIHO BCE
TTOJIO’KEHUS] COBPEMEHHOU TEOPHUH
CTPOCHHS aTOMa, XUMHUIECKOH CBSI3H,
SHEPreTUKU U KMHETHKU XUMHYECKHUX
peaKkIuii, XUMHUIECKOTO PAaBHOBECHS,
TEOPHH PACTBOPOB, DIICKTPOXUMHH, a
TaK)Ke MMPAKTUICCKU BCE COCTUHEHUS
JJIEMEHTOB, UX KJIacCU(UKALUIO U
XUMUYECKHUE TPEBPALICHUS, TPABUIBHO UX
WHTEPIPETUPYET U IPUMCHSICT.
YMeThb: TIPAaBIIBLHO ONPEACIIATh
XUMHUYECKUE CBOMCTBA DJIEMEHTOB M HX
coequHeHnH 1Mo ToJioxkenwuio B [1CDH, ux
BIIUSTHUE HA CHCTEMY, HAIPABIICHUE
XUMHYCCKUX B3aUMOJCHCTBUM, KMCIOTHO-
OCHOBHOM XapakTep Cpejbl, BO3MOXHBIE
ITOOOYHBIE TTPOIIECCHl (KOPPO3HOHHEIC H
JIp.) ¥ TIPEJICKa3bIBaTh UX BIMSHUC HA
TEXHOJIOTUYECKUN MTPOLIECC, OKPYKAIOLTYIO
Cpemy | 4eloBeKa, MpeyraraTh CriocoObl
3AIHUTHI OT HUX, & TAKXKE PaCCUYNUTHIBATH U
MPUTOTaBINBATh PACTBOPHI HYKHOH
KOHIICHTPAIIUU U ONPEEIATh €€ IF00BIM
JIOCTYITHBIM METOJIOM (TUTPOBaHUE, C
MTOMOIITBI0 apeoMeTpa | T.1.), U3MepsATh pH
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
BJIAJIeTh: BIIAJICET yIITyOIeHHBIMHU
METO/IaMH PacueTa KHHETUUECKUX U
TEPMOJIUHAMUYECKUX XaPAKTEPUCTHK
XUMHUYECKUX PeaKIni, pacueTa 1
repecdera KOHIEHTPAIMA PacCTBOPOB U
KOJIMYECTB PEarupyronmx u
00pa3yromuxcs BEIECTB M0 XUMHYECKOMY
YpaBHEHUIO, pacueTa IoKa3aTest
KHCIIOTHOCTH CPEIIBI 10 KOHIICHTPAIHH
COOTBETCTBYIOILIMX HOHOB U UCXOAHBIX
KOHIICHTPAIIHHA JIEKTPOJIUTOB (KUCIIOT,
OCHOBAHMI, COJICH) B 3aBHCHMOCTH OT UX
cwiIbl, pacueta crangapTaon J/(C
TaJIbBaHUYECKOTO 3JIEMEHTA U C YIETOM
ypaBHeHUs HepHCTa, OKMCIHTENBHO-
BOCCTaHOBUTEIbHBIX MMOTCHIINAIOB
peakuii, MpaBUILHO (OPMYITUPYET U
aHAIM3UPYET MOJYICHHBIE PE3YIbTATHL

3a4YTCHO

Kelc-3a7aua,
KOHTPOJIbHAs
pabora, KpyTJiIbIi
CTOJ (JUCKyCCHs,
MOJIEeMHUKa, TUCTIYT,
nebarbl), pabouas
TeTpanb, pedepar,
YCTHBIN OIIPOC
(cobecenoBanue),
TECT.

O1neHKa «HE 3a4TEHO» CTABUTCS IIPU HEMPOXO0KACHUU ITOPOTOBOTO YPOBHS.
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BOl'[pOC])I JJId MOJATOTOBKH K 3a4€Ty

1. CoBpeMeHHOE TIpEeJICTaBJICHHE O CTpPOEHUM aroma. JIBoWcCTBeHHas
IpUpoAa dJIEKTPOHA.

2. duznueckas UHTEpHpeTaurs KBAHTOBBIX uucen (n, [, m;, my)
HPHEPreTUYECKUX YPOBHEMN AIEKTPOHOB B aTOME.

3. Pacnipenenenue snekrpoHoB B aromax. [lpunmun Ilaynu (orpannyenue
10 pacHpeeNICHUIO JIEKTPOHOB Ha opouTaisax). [IpaBuno KieukoBckoro (mpuHIHUI
HauMeHblued sHepruu). IlpaBuno Xynaa (0 mMoOpsiKe 3amoiHEHHs CBOOOHBIX

opOuTanei).

4. OnexTpoHHbIE (GOPMYIIBI aTOMOB. PacnoyioxkeHue dJIEMEHTOB ¢ S-, p-,
d-, f- opOUTAISIMU JIEKTPOHOB B IEPUOUUECKOM TabIHUIIE.

5. CoBpemenHas GopMyIHpoBKa mepuogndeckoro 3akona. [lepuoanueckas
cucrtema /.. MenneneeBa (Iepuoibl, TPYIIIbI, HOATPYIIHI).

6. OCHOBHBIE CBOWCTBAa aTOMOB (aTOMHBIN paauycC, YHEPTUsS HOHHU3AIUH,

CPOJICTBO K DJJEKTPOHY, AJIEKTPOOTPULIATENHHOCTh). IlepuoauyHOCT CBOMCTB
aTOMOB.

7. Merannel M HEMETAUIBl B NEPUOJAMYECKOM CHCTEME DJIEMEHTOB.
KHCIOTHO-OCHOBHBIE M OKUCIIUTEIBHO-BOCCTAHOBUTEBHBIE CBOMCTBA DJIEMEHTOB.
8. [Ipupoga cun  xumudeckoro  B3aumojeiictBusi.  OOpa3oBaHue

KOBaJIeHTHOUM cBsi3u. [lonsipHas v HemossipHas KOBaJeHTHas CBsA3b. JIMIONBbHBIN
MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBaJEHTHOM CBSI3M ([JIMHA CBSI3M, DHEPrUsl CBSI3H,
HACHIIIAEMOCTh U HAIIPABJICHHOCTD CBSI3M).

10. CnocoOsl iepeKpbIBaHUS JIEKTPOHHBIX 00JIAKOB MPU 00pa30BaHUU C- U
n- csizei. KpatHbie xummueckue cBsizu. [ mOpuauzainmst aTOMHBIX opOuTanei.

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

12.  JIoHOpHO-aKLIENTOPHBIA MEXaHU3M OO0pa30BaHUSI KOBAJIEHTHOM CBS3H.
BonopoaHas cBs3b.

13.  Mertamisl 1 UX MECTO B NEPUOAMYECKON  cHcTeme. Mertaiunueckas
CBSA3b.

14.  DHrampnus. Buabl XUMHUYECKUX peaklMi MO TerioBoMy 3(dekTy.
KonudecTBeHHast XapaKTepucTUKa TETUIOBOTO 3P eKTa.

15. DOHrponusa, e€ wu3MeHEHHs B xuMuueckux mnponeccax. II 3akon
TEPMOJUHAMHUKHU.

16. CBobomnasi »Heprusi [mbbca Kak KpUTEpHl CaMOMPOU3BOJIBHOTO
MPOTEKAHUS PEaKIUi. DHTATBIMUHHBIN U SHTPOTUIHBINA (DAKTOPHI.

17.  Ckopoctb xummuueckor peakuuu. DakTopbl, BIMSIONIUE HA CKOPOCTH
XUMUYECKOHN peakuu (KOHIIEHTPALHS, TEMIIEpATypa, IPUCYTCTBHE KAaTaIU3aTOPOB).

18.  3axon aeuctBus macc. KOHCTaHTa CKOPOCTH PEAKLIAH.

19. DOwneprus aktuBauus U €€ BIUSHUE HA CKOPOCTh XMMHYECKOTO MTpolecca.

20. TIlonwarue o karanuze. Buabl karanu3atopoB (FOMOTEHHBIE H
reTeporeHnpie). V3MeHeHue »SHEpPruu axkTHUBAIlMM XUMHYECKOW peakiuu TMpH
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KaTaJIn3e.

21. Xwumudeckoe paBHOBECME B 00patuMbIiXx peaknusx. KoHcranTa
XUMHUYECKOTO PAaBHOBECHSI.

22. CwmenieHue XUMHUYECKOTO PABHOBECHUS] MOJ BO3JACHCTBHEM BHEIIHHUX
¢dakropos. [Ipunnun Jle-IllaTensbe.

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

24.  DAEKTpOJUTHYECKask AUCCOLUMAIMS KUCIIOT, IIEJI0YEH U COJIEN B BOJAHBIX
pactBopax. Crenenp nucconuanuu. CUiIbHBIE U c1a0ble AIEKTPOIUTHI.

25. DmekTpoiauThyeckas quccouuanus Boabl. NOHHOE MPOU3BEACHUE BOIBI.
Bopopoanelii mokazareiab M €ro 3HA4€HUsS B KHUCJIOM, HEUTPAIbHOM M IIEITOYHOU
cpexne.

26. T'maponu3 BOJIHBIX pacTBOpPOB cojiei. KoHcTaHTa U CTeneHb ruIpoJin3a.

27. Tlousatue o KOJIOUAHBIX pacTBOpax. [lOBEpXHOCTHBIE SABJICHUSI.

28. Peakuuu okucieHHsT U BoccTaHoOBieHUs. (CTENeHb  OKUCICHUs
XUMUYECKUX AJ1eMEHTOB. OKUCIUTENbHbIE U BOCCTAHOBUTEIIbHBIE CBOMICTBA aTOMOB B
3aBUCUMOCTH OT CTEIEHU UX OKUCJICHUS. TUIIUYHbIE OKUCIUTENN U BOCCTAHOBUTEH.

29. DnEeKTpOXMMHUYECKHE SIBIICHUSI HAa TpaHUIE METaul - pacTBOP.
DNEeKTpOHbIE MOTEHIMAIbl META/UIOB. PsJl METa/ioB MO BEJIMYMHE CTaHJIAPTHOTO
AJIIEKTPOJHOTO MOTEHIMAIA.

30. XuMHUYECKHME  OCHOBBI  JEWCTBUS  TaJIbBAHUYECKUX  BJIEMEHTOB.
VYerpoiicTBo 1 paboTa MEIHO-IIMHKOBOTO 37ieMeHTa (3ieMenTa Januainsa-SAkoomn).

31. TIlonstue 00 osnekTposm3e. AHOJHBIE W KaTOAHBIC IPOIECCH MPHU
AIEKTPOJIH3E.

32. DnekTponu3 paciylaBOB U BOJHBIX PacTBOpPOB colieil. Mcmonb3oBaHue
pPacTBOPUMBIX  BJIEKTPOJOB TMpH padUHUPOBAHMM METAUIOB W  HAHECEHUU
raJiIbBAHUYECKUX TTOKPBITUH.

33.  XwumuuecKas CYUIHOCTb OCHOBHBIX BHJOB KOPPO3HH (XHMMHYECKOM,
ANEKTPOXUMUYECKOW). OCHOBHBIE METO/IbI 3AIUTHI METAJIJIOB OT KOPPO3UH.

34.  DneKTpOXUMHUYECKHME OCHOBBI KaTOJAHOW M IPOTEKTOPHOM 3allUTHI
METaJIJIOB OT KOPPO3HH.

35. TloHsiTMe O KECTKOCTH BOJIbI, KOJMYECTBEHHAs] XapaKTePUCTHKA
KECTKOCTH BOJIbl. BpeMeHHas 1 MOCTOSIHHAS )KECTKOCTh BOAbL. METObl yCTpaHEHUS
KECTKOCTH.
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KoHTpoJabHbIe 3a1aHN 15 TEKYIIIEro KOHTPOJIS 3HAHWI
KonTpoJabubie 3aganus Nel mo reme:

«OcHOBHbBIC IOHATHSA U 3aK0HBI. Kitaccupukanmss HeOpraHm4ecKux
COeJUHEHHMH. DJIeKTPOHHOEe cTpoeHre atoma. KBanToBblie uncia. IICI»

Bapuanr 1
1. KakoBo uncino moisiekya B aMMuake maccou 34 r?
2. Brruncnure MaccoByro J10J110 a30Ta B HUTpare xenesa (I11).
3. Kakass macca 15% -ro pactBopa COJSIHOW KHUCJOTHI IpPU JCHCTBUU Ha
MpaMop (KapOoHAT Kajbliusl) BeITeCHsET 22,4 11 (H.y.) okcuaa yriepoaa (1V)?
4. 3anumure SJIEKTPOHHYI0 (GopMyny 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 n3 mpuBeCHHBIX BEIIECTB MOXKET 00pa30BaTh OCHOBHYIO COJIb:

1)HCI; 2)Mg(OH)2; 3)NaOH; 4) HBr; 5) RbOH?
KonTpoJubHble 3a1anus Ne2 mo reme:
«XumMuueckas repmoanHamuka. Pacuer remiosoro 3¢ dexra, usmeHeHus
JHTPONUM U CBO0OOAHOM 3Hepruu ['nd0ca XuMHUYECKOH peakuumn»

Bapuanr 1

1. Tlonp3ysich CHpPaBOYHBIMU JIaHHBIMHM, paccUUTalWTe TeIioBo »ddeKT,
M3MEHEHHE PHTPONUU U CBOOOJIHON sHepruu ['mOOca mpu CTaHIApPTHBIX YCIOBUSX
CJIEIYIOIIEN XUMUYECKOU PEaKIUH:

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

2. Omnpenenure TUN XUMUYECKOW pPeakUMM (3K30- WM IHAOTEPMHUYECKAs),
OTBeT apryMeHTupyite. Caenaite BbIBOJI O BO3MOXKHOCTH IIPOTEKAHUS 3TOW peaKIuu
B [IPSIMOM HAIPaBJICHUHU.

3. Kakoe KonM4ecTBO TEIUIOTHI BBIAEIUTCA IpH B3aumonewcTsun 10 i1 sTaHa
(1.y.) ¢ KuCIOpOAOM?

KourpoJuabsHbie 3axanus Ne3 mo reme:
«PacueT KOHLEHTpalU PACTBOPOB)

Bapuanr 1
1. Ckonbko rpammoB HCI1 comepxurcs B 250 mn 10%-HOoro pactsopa
wioTHocThIO 1,05 r/em?®?
2. MonsipHOCTb pacTBOpa €IKOTO Kayius paBHA 3,8 MOJIB/J, €ro MmIoTHOCTh 1,17
r/mut. Beraucnure maccoyto nomto (%) KOH B aTom pactBope.
KountpoJubHble 3ananus Ne4 mo reme:

«BoaHbie pacTBOPHI JJIEKTPOJIUTOB: JIECKTPOJIUTHYECCKAA AUCCOLUAIHS,
HOHHbIC paBHOBeCHUS (B3aMMOAEHCTBHE APYI € APYrOM, FTHAPOJIH3), pacuer pH»

Bapuanr 1
1. Hanmmmre MOJEKYISAPHBIE W HWOHHBIE YPABHEHHUs PEAKIHA MEXAY
pacTBOpaMH:
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a) CEpHOU KUCJIOTHI U TUAPOKCUIA Oapus;

0) runpokcuaa kanusa u ruapokcuaa meau (I);

B) KapOoHarta HaTtpus U HUTpara ceuHma (II).

2. Hanumure MONEKYISPHBIE U MOHHBIE YPABHEHUS THAPOIU3a COJICH:

a) OpoMu/ia IUHKA;

0) opTodocdara HaTpus.

3. Paccuuraiite pH 0,2 M ykcycHoi KucnoThl (Kye = 1,8:107).

KounTtpoJubHble 3axanus NeS mo reme:
«OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIE PeaKINID)
Bapuanr 1

MeTonoM 3IEKTPOHHOTO OajaHca COCTaBbTE JJIEKTPOHHBIE YpPAaBHEHMS
IPOLIECCOB  OKUCJIEHHWSI W  BOCCTAaHOBJICHUS, OIPEACIUTE  OKUCIUTENb U
BOCCTaHOBUTEJb, PACCTaBbTE KOA(DPHUITMEHTHI B CAEAYIONIEM YPaBHEHUU:

KMI]O4 + PH3 + HNO3 — MH(NO3)2 + H3PO4 + KNO3 + HzO
KouTpoJuabsHble 3axanus Ne6 mo reme:
«XuMHYeCKHe UCTOYHUKH ToKka. Koppo3us»
Bapuanr 1

1. CocrtaBpTe CXeMy, HANWIIUTE 3JICKTPOHHBIE YPABHEHUS SICKTPOIHBIX
npoueccoB u Beruucaute IJIC MeaHO-KaJIMUEBOr0 TaIbBAHUYECKOTO AJIEMEHTA, B
xoropom [Cd*] = 0,8 mons/1, a [Cu*] = 0,01 Mons/i.

2. Kak mnpoucxoaut armocdepHas KOppo3Us JIYKEHOTO Kejeza Ipu
HapyleHUH MOKphITUA? COCTaBbTE JIEKTPOHHBIC YPABHEHUS aHOJHOIO M KaTOJIHOTO
ITPOLIECCOB.

(DoHI OLIGHOYHBIX CPEACTB TMPEJACTABICH B NPWIOKCHHH K pabouei
pOrpaMme).

8.2. KoHTposibHBIEC 33JJaHMSI U MaTepPUaJIbl, HEOOXOAMMbIE VISl OLECHKHU
3HAHUI, YMEHUI U HABBIKOB U (MJIM) ONbITA IeATEJbHOCTH, XapPaKTEePU3YHIIHX
ranbl (OPMHUPOBAHMS KOMIIETEHIMHA B Mpouecce 0CBOCHUS 00pa30oBaTeIbHOM
NMPOrpamMmmabl

8.2.1. KoHTpoAbHble BONPOChI N0 Temam (pasaenam) gna onpoca/cobeceioBaHNA HA 3aHATUAX

Tewma (pazaen) Bompocsl
1. OcHOBHBIE TOHSTHS M 3aKOHBI XUMHH. 1. Pemienue 3amad 1O MPUMEHEHUIO
ITepuognueckas cucrema J[.M. Menzaeneesa. | OCHOBHBIX 3aKOHOB (ompenenenue
CrpoeHue aromMa H CTPOCHHME MOJIEKYJA M | KOJIMYECTBA BEHIECTBA 4Yepe3 MOJSIPHYIO
BEIIECTBA. MacCy H  MOJISIpHBIA  00BEM,  3aKOH

DKBUBAJICHTOB, pacuyeT MO0 XHUMHYCCKUM
dbopMynam, o XUMUIECCKUM YPaBHEHUSM).

2. Omnpenenenue cocTaBa sjapa aroma,
COCTaBIICHUE DJICKTPOHHON (POPMYIIBI aToma.
KBanToBbIe uncna.

3. OO0bsgcHeHUE CBSI3U MEXIY
MOJIO’KGHWEM  DJJIEMEHTa B |§(G€) )44
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Tewma (pazaein)

Bomnpocel

SNIEKTPOHHOM KOH(UTypanueil ero aToMoB.
4. CpaBHEHME CTENEHU IIPOSBICHUS

METAJNINYECKUX n HEMETaTHYECKHUX
CBOMCTB.

5. [Tepuoauueckas 3aBHCHMOCTh
BEJIMYMH JHEPruil HMOHM3AIMHU, HSHEPTrUu
CpOACTBa CpOACTBa K AJICKTPOHY,

ANEKTPOOTPULIATEITLHOCTH.

6. OnpeneneHue TUIAa XUMHUYECKOU
CBSI3HM, W300paKCHHE CXEMBI TEPEKPHIBAHHS
aTOMHBIX  OpOMTajeili W  OMNpecIICHHE

2. XuMuyeckas TEPMOJANHAMHUKA.
XuMmudeckass KHHeTHKa. XUMHUECKOe U (Pa30Boe
paBHOBECHE.

TeOMETPUHN MOJICKYJIBI c Y4ETOM
TrHOpUIN3AIMKI AaTOMHBIX OpOUTAJICH.
1. Pacuer N3MEHEHUH

TEPMOJIMHAMHUYECKUX (YHKIIUH  COCTOSTHHS
(oaTanbnuu AH, saTtponuu AS, cBoOOmHOMU
sHeprun ['nb66ca AG). DKcrnepuMeHTalbHOE
ompeneneHue TerioBoro addexra (AH),
METOJIMKA OIpeACIICHHs], J1abopaToOpHOE W
MIPOU3BOJICTBEHHOE 00OPYIOBaHHE.

2. Onpenenenue 3K30- WA
SHJOTEPMHUYECKOTO XapakTepa peakluu 10
penuunHe AH.

3. IlporHo3upoBaHHe€ BO3MOXXHOCTH
CaMOIPOU3BOJILHOTO MPOTEKAHUS PEAKIIUHU 10
pennuuHe AG.

4. CocraBieHue KHHETHYECKOTO
ypaBHEHUS XUMHYECKON peakiuu,
BBIYHCIICHHUS 110 KMHETUYECKOMY YPaBHEHMIO
JNEUCTBUSA Macc (3aBUCUMOCTh CKOPOCTH OT
KOHIIGHTpAIlMM pEeareHToB) u 1o ¢opmyse
Bant-Todpda (3aBucuMOCT CKOpPOCTH  OT
TEMIIEPATypPHI).

5. Omnpenenenune HaIpaBJICHUS
CMEIICHUS XHMHYECKOTO PpaBHOBECHS IpH
W3MEHEHUH BHEIIHUX YCJIOBUW HAa OCHOBAaHUU
npuHnuna Jle-Illatense.

6. CocraBieHue  BBIpQXECHHUS  JUId
KOHCTaHTBI paBHOBecHs. PacueT paBHOBECHBIX
Y UCXOJHBIX KOHIICHTpPAIMI BEUIECTB, pacyeT
PAaBHOBECHOTO COCTaBa PEAKIIMOHHOW CMECH.

3. O6wmue cBoiicTBa pacTBOpoB. [lucnepcHele
u KOJIJIOUTHBIE CHCTEMBI. PactBopsI
HEJJIEKTPOJIUTOB U AIEKTPOIUTOB.

l. Pacuer m mnepecuer KOHIEHTPALMHU
pacTBOpoB (MaccoBasi, 00beMHasi U MOJIbHas

J0JIA, MOJIApHas u HOpMAaJIbHas
KOHIICHTpAlWHu, MOJIAJIBHOCTD, TI/ITp) .
SKCHepI/IMeHTaJ'II)HOG OIpECaACIICHUC

KOHIIGHTpAIlMK PACTBOPOB J1aOOPATOPHBIMH
METOHAMHU.
2. DNeKTpOJUTbl U  HEDJIEKTPOJIUTHI.
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Tewma (pazaein)

Bomnpocel

Omnpenenenue xapakrepa JIEKTPOJIUTA 110 €T0
cwie (CuwibHBIE, CpeaHUE ©  clalble).
DNEeKTPOJIUTHI, MIpUMEHSIEMbIEe B
ABTOMOOMJIBHBIX aKKyMYJISITOpaXx.

3.  CocraBieHue  BBIPOKECHUS IS
KOHCTaHTBI JTUCCOLIUAITIU ciaboro
ANIEKTPOJINTA, pEIIeHHuEe 3aJad Ha pacyer
KOHCTAHT U CTENEHU JUCCOIUAIUU 10 3aKOHY
pazbasnenus OcTBaibaa.

4. CocraBieHHE HOHHO-MOJIEKYJSPHBIX
ypaBHEHUH peakiuii B pacTBope (MOHHO-
o0OMeHHOE B3aUMOJIENCTBUSA MEXITY
pacTBOpaMu 3JEKTPOJIIUTOB, TUAPOIU3 U JIP.).

5. Pacuer pH pacTtBOpoB CHIBHBIX U
cl1abbIX AIIEKTPOJIUTOB C y4eTOM
JUCCOIIHAITT u TUAPOIIH3A.
DKCIEPUMEHTAIBLHOE omnpenenenue  pH
METOAaMH BU3YaJIbHOW KOJIOPHUMETPUU U TIPH
oMo pH/monomepa.

4. OKUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE

pC€aKiun U SJICKTPOXUMHUYCCKUEC ITPOUCCCHI.

1. OmnpeneneHue CTENEHU OKHUCICHUS
aTOMOB B COCIMHCHHH W TPOTHO3HPOBAHHE
OKHCJIUTEIbHO-BOCCTAHOBUTEIIPHBIX CBOWCTB
COCJMHEHUI B 3aBHCUMOCTH OT CTCICHH
OKHCJICHUSI aTOMOB  (BbICIIAsi,  HU3IIAs,

MPOMEXYTOYHAs ).

2. CocraBienue ANIEKTPOHHBIX
YpaBHEHUI  MPOIECCOB  OKHUCICHUS |
BOCCTaHOBJICHH, paccTaHOBKa

K03(pPHUIIMEHTOB B ypaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHOW  pEakUMH  METOJIOM
AJIEKTPOHHOTO Oamanca U METOJIOM
MOy PEAKLIHMN.

3. [Iporuo3upoBanue MOBEACHUS
METAJJIOB B AJIEKTPOXUMHUYECKOI cHcTeME IO
WX TOJOKEHHI0O B TaONMUIle CTaHAapPTHBIX
ANIEKTPOJHBIX MOTEHIIMAJIOB.

4. CocraBnenue 3NEKTPOHHBIX
ypaBHEHU AQHOJTHOTO " KaTOAHOTO
MPOLIECCOB, MPOUCXOIAMIMX TMpH  pabdoTte
XUMHUYECKOTO  HMCTOYHMKA  TOKa,  IpH
KOHTaKTHON 3JIEKTPOXMUMHYECKOW KOPPO3HH,
IIpU  JJIEKTPOJIN3E€ BOAHBIX PAacTBOPOB H
3amuch  oOmiero  pabouero  ypaBHEHUS.
XWUMHUYECKUNA JKCIIEPUMEHT II0 IPOBEICHUIO
ANIEKTPONN3a B JAOOPATOPHBIX YCIOBUSX,
omIMyue 00OpYJOBAHUS JJISl AJIEKTPOJIM3HBIX
YCTaHOBOK B ITPOU3BO/ICTBEHHBIX YCIIOBHUSX.

5. CocraBieHue 3JEKTPOXUMUYECKON
CXEMbl TaJIbBAHUYECKOTO 3JIEMEHTa, pacyer
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Tewma (pazaein) Bomnpocsl

ANEKTPOJIHBIX TMOTEHLHUAIOB IO YpaBHEHHIO
Hepucra u snexrpoasmwxkymeit cuisl (3/1C)
rajJibBAHMYECKUX JIEMEHTOB, IPUMEHIEMbIX B
aBTOMOOMJIBHBIX aKKyMYJISTOPaX.

6. Pacuer macc (mns ra3oB - 0OBEMOB)
BEIIECTB, BBIIEISIONIMXCS Ha JIEKTpoJax B
IIpoLIECCE AEKTPOIN3a 1o 3akoHy Papajes.

LLIkana oueHmnBaHMA OTBETOB Ha BOMpPOCHI

[ITxana oneHUBaHUg

Kputepuu onenuBanust

OOyuaromuiicst TIyO0KO M COAEPIKATEIbHO PACKPHIBAET OTBET Ha

«OTangHO» KaKJIbI TEOPEeTUYECKHil BOMPOC, HE MOMyCTHUB omuook. OTBer
HOCHUT Pa3BEPHYTHIN U MCUEPIBIBAIOLIMI XapaKTep.

OOyyaromuiics B IIEJIOM PACKpPBIBAET TEOPETHUUYECKUE BOIPOCHI,

«Xoporio» OJTHAKO OTBET XOTsI OBl HA OJMH W3 HUX HE HOCHT Pa3BEPHYTOTO U

HUCYCPIBIBAIOLICTO XapaKTepa.

((YJIOBJ'IGTB OPHUTCIIBHO»

OOyyaromuiicst B 1[EJIOM PaCKpPhIBACT TEOPETUICCKUE BOMPOCHI U
JOMyCKaeT psAd  HETOYHOCTeH, (¢parMEeHTapHO  pacKphIBAeT
CoJIepKaHUE TEOPETHUYECKUX BOMPOCOB WU HUX PACKPHIBAET
COJIEP>KaTENbHO, HO IONyCKasi 3HAaUUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopuUTeIbHO
»

OOyuatommiics He 3HaeT OTBETOB HA  IIOCTAaBIICHHBIE
TEOPETUYECKHIE BOMIPOCHI.

8.2.2. Tembl 11 JoKJIag0B (pedepaToB)

1. AncopOeHTbI 1 HOHHBIE OOMEHHHUKH B MPOLIECCAaX OYUCTKH MPUPOTHBIX U CTOYHBIX

BOA.

01N DN B~ W

. OCHOBBI KPUCTAITIOXUMHAYECKOTO IU3AIHA.

. CBEpXKHUCIIOTHI U CBEPXOCHOBAHMUSI.

. KoopimHalinOHHBIE COEIMHEHUS B COBPEMEHHOW aHATUTUYECKON MPAKTUKE.
. KoopiHallnOHHBIE COEIMHEHUS B )KUBBIX OpraHU3Max.

. Heoprannueckue 6uomarepuarsl.

. Hanomarepuansl Ha OCHOBE yriiepoja.

. X¥MUsl B HHTEpECcax YCTOMYMBOIO Pa3BUTHS, I «3EJICHAS» XUMUSL.

9. MoHHBIE )KUJIKOCTH — HOBBIM KJIACC 9KOJOTUYECKH YUCTHIX PAaCTBOPUTEIICH.

10. dynnepeHbl: METOABI OTYUYEHUs, OUUCTKA, Chephl MPUMEHEHHUS.

11. Yrnepoausie HaHOTPYOKH: MOJyYEHHUE U CBOWCTBA.

12. BO3MOXHOCTH ¥ IEPCIEKTUBBI KOMIIBIOTEPHON XUMHH.

13. 305b-renp METOABI MOTYyYEHUSI HEOPTaHUYECKUX HAHOMATEPHUAJIOB.

14. I'ubpuaHble MaTEpUAIIBI 1 KOMIIO3UTHI HA OCHOBE HEOPTaHUYECKUX COECUHEHUH.
15. CoequHenust BHeApeHUs B TpadUT: MOTyYEHUE, CBOMCTBA, NPUMEHEHHE.

16. I'padiexc — MaTtepuan Ha OCHOBE IUCIIEPCHOTO rpaduTa: TEXHOJIOTHS, CBOMCTBA,

IIPUMEHEHHUE.
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17. YrnepoaHple BOJIOKHA — XUMUYECKHE PUHLUIIBI TIOJYyYEHHUs, IPUMEHEHNE.
18. CuHTeTHYeCKME U HAaHOAIMA3bl: IOJyUYeHUE, CBOMCTBA, CPepbl MPUMEHEHHSL.
19. Xumus nonumMepHBIX MPOBOAHUKOB U TUDJIEKTPUKOB.

20. [IpuMmeHEHNE HEDNIEKTPOIUTOB B TEXHUKE.

2]1. XMMHUYECKHUM SKCIIEPUMEHT KaK METOJ HAYYHOI'O MO3HAHUS.
22. KoMnplOTEPHOE MOJIETMPOBAHNE KAK YaCTh XUMHUYECKOTIO SKCIIEPUMEHTA.

HIkana oueHUBaHUSA

[IIxana oueHUBaHUA Kpurepuu onenuBanus
OOyuaromuiicss TIIyOOKO M COJEpXKATENbHO PACKPhIBAET TEMY
«OTIU4HO» JOKJIafia, He J0NycTUB OWMOOK. OTBET HOCUT DPA3BEPHYTHIA H

cheanBanumﬁ XapaKTep.

OOyuarommiicsi B I[€JIOM pacKpbIBaeT TEMy JOKJaJa, OJHAKO
«Xopomio» OTBET XOTsA OBl Ha OJWMH M3 HHUX HE HOCUT pa3BEpHYTOrO U
MCUYEPIBIBAIOIIETO XapaKTepa.

OOyuaronuiicsi B IIEJIOM pacKpbIBaeT TeMy JIOKJIaa U JOIMyCKaeT
P HETOYHOCTEH, (parMeHTapHO pacKpbIBaeT CoOJep>KaHUE
TEOPETUYECKUX BOIPOCOB MJIM UX PACKPBIBAET COJEP’KATENBHO, HO
JIOIyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBIETBOPUTETBHO

«HeynoBneTBopUTeIbHO

N OOyuaromuiicsi He BiajieeT BHIOpaHHOM TeMoi

8.2.3. OueHoYHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

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

2. DneKTpoHHAs KOH(QUTYpAIHsi OCHOBHOTO COCTOSIHUS BaJICHTHOTO YHEPTeTUYECKOTO
yposus 3d°4s’ cooTBETCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn™; r) Fe*.

3. Yucno HEUTPOHOB COBMAAAET C YMCIOM IIPOTOHOB B SIPE aToMa U30TOMA...

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

4. DnemeHT, 00pa3yoImuil KUCIOTy ¢ XxuMmudeckon dopmynoit H.20;, Haxonutcs B
maBHOM nmoarpynne  rpymmsl [1CO.

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

5. B pany H>S103 — H3PO4 — H,SO4 cuina kucinor ...

a) yObIBaeT; 0) U3MEHSIETCS MEPUOANYECCKH; B) BO3PACTAET; T') HE U3MEHSETCS.

6. JIJ1st MPOCTHIX BEIIECTB XapaKTEPHBI CICTYIONTUE THITHI XUMUICCKOU CBSI3H. ..

a) MOHHAs W MeTajuimdeckas; ©O) KOBaJIeHTHAs HEMOJISIpHAs M METaJUIM4ecKas; B)
KOBJICHTHASI HETIOJISIPHASI M MOHHAS, T) KOBAJCHTHAS MOJISPHAS M METAJLTHYCCKAs.

7. B y31max KpUCTa/NIMYECKOM peleTKU HUTpaTa HaTpUsl HAXOASTCH ...

a) arombl Na, N u O; 0) wionsl Na* u NOs; B) arombl Na u mMosekyiasl NO,; 1)

MouieKyabl NaNQOs.
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8. KUCIOTHBIMU SIBISIFOTCSI THIPOKCHU/IBL. ..

a) cepol (VI); 6) omora (IV); B) xenesa (III); 1) xamms (I).

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

a) oprodocdopHas; 0) XJIOpOBOJOPOJHAS;, B) CEpHasi; T') CEpHUCTAs.

10. JInsa maxoxaeHus: AS©ys peakuuu 2C.Hyw + 5051 = 4COxqry + 2H200 crienyet
BOCIIOJIB30BaThCs (HOPMYIION ...

a) AS®0s = AS® (COxr)) + AS® (H2Op) - AS® (CoHo) - AS® (Ony);

0) AS®9s = 45 (COxn)) + 25°% (H2O000) - 28°% (C:Ha) - 55% (Oay);

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

r) AS®9s = 4AS°% (COxry) + 2AS8°% (H2Op) - 2A8°% (CoHo) -

11. lna nonyuenust 1132 x/Ix Tenna no peakuunt 2NOgy + Oy <> 2NOxry (AH=-
566 xJI>x/M0ob) HEOOXOUMO 3aTPATUTh _ JUTPa(0OB) KUCIOPO/A.

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

12. TemmepatypHbIii KO9()PHUITUEHT CKOPOCTH PEAKIIUA XUMUYECKON PEaKiuyi paBeH
2. Ilpu oxnaxaenuun cucteMsl oT 100 1o 80 °C ckopocTh peakuuu

a) yMeHbllaercs B 4 pa3a; 0) yBeauuMBaeTcs B 2 pa3za; B) yBelIMUYMBAeTCs B 4 pasa;
') HE U3MEHSIETCSI.

13. VYcinoBueM mnpoTeKaHUsi MNPSAMOM peakUUH TPU TOCTOSHHBIX JaBICHUU U
TeMIlepaType SIBISIeTCS ...

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

14. ComtacHO ypaBHEHHIO TOMOT€HHOM XxuMuueckod peakiuu 2HJy < How + oy,
AH°<0, nist cMeleHus: paBHOBECHS B CTOPOHY MPOIYKTOB PEAKIIMK HEOOXOIUMO ...
a) CHU3UThH Temmeparypy; O0) 100aBUTh KaTajau3aTop; B) J100aBUTH BOIOPOA; T)
YBEJIUYUTH TEMIIEPATYPYy.

15. CnabbIMu IEKTPOIUTAMU SBIISIOTCS ...

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

16. Haubonpiiee yuciao HOHOB oOpaszyeTcs MOpu aucconranuu 1 Moib CoJu,
uMmeronien hopmymy ...

a) (NH4);POs; 0)Na,COs; B)Fex(SOs);; 1)Ca(HCOsj),.

17. Ecnu ocMoTuueckoe aaBieHue pactBopa 4,6 r Hesnekrpomura B 400 cm’ BOIbI
npu temreparype 25°C cocraBuser 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEIECTBA paBHA r/monb. (OTBET yka3arh 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 3aBUCUMOCTh OCMOTHYECKOTO JaBJICHUS
OT KOHLIEHTPALINU PACTBOPA HEAIEKTPOIUTA U TEMIIEPATYPbI, HA3bIBAETCSA 3aKOHOM ...
a) Bant-Todda; 06) MenneneeBa-Knaitnepona; B) boitnss —Mapuotra; 1) [lebas-

XIOKKEJIA.
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19. VYpaBHeHHe peakuuu, IPaKTUYECKU OCYIIECTBUMOW B BOAHOM PacTBOpE, UMEET
BU/T

a) CuSO, + 2KOH = K,S04 + Cu(OH);

0) NaNOs + HCI = NaCl + HNOs

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

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

20. PactBop rumapokcuma autus umeer pH=12. KonueHtpamus oOCHOBaHUS B
pactBope nipu 100 % nucconmanuu paBHa MOJIB/JI.

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

21. [ns wupneanbHBIX pa30aBICHHBIX pPACTBOPOB BEJIMYMHA KOHIEHTpAaIMUd B
ypaBueHun pH=— 1gCH" BbIpaxkaeTcs B ...

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

22. B BOIHOM pacTBOpE THUAPOIN3Y HE TOJBEPraeTcs COb ....

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

23. Kakoe coennHeHue noiyvaercs npu ruaponnse Na;PO4 o nepBoi CTyneHu:

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

24. B pactBOope cepHOM Kuciaotrbl oObemoM 0,5 n u koHueHtpauuend 0,1 Monb/n
COJEP)KUTCSI T pacTBOPEHHOIO BEILIECTBA.

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

25. Ons npurotoBiienus 500 T pactBopa ¢ MaccoBo goiiei cynbdara kamus 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTh B T BOJBI.

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

26. lna npurotoBnenus 520 T ¢ MOJSIBHOM KOHIIEHTpaiued 1 Moib/Kr pactBopa
NaOH tpelyercs T pacTBOPEHHOIO BEIECTBA.

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

27. BemecTBo, Ha MOBEPXHOCTU KOTOPOTO MPOUCXOJUT U3MEHEHHE KOHIEHTPALUU
JPYyroro BEUIeCTBA HA3bIBACTCA ....

a) NEKTpoauTOM; 0) afcopOeHTOM; B) aACcOpOEpPOM; T) IMYIBIaTOPOM.

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

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

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  yKa3aHHBIX  COCAWHEHUW  TPOSBISET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO IBOMCTBEHHOCTD 3a CUET aTOMOB yIJjiepoja’?

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

30. B xakxoM u3 MpoIeccoB MPOUCXOIUT BOCCTAHOBJICHHE?
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a) HNO, — HNO;s; 06) N,Os — NO,; B) NO — N,O;

r) NH; — Ny; 1) N,O — HNO..

31. VYkaxure npouecc OKUCICHUS

a) H,SO; — S;

6) S — H.S;

B) SO, — H,SOy;

r) SO; — H,SOy4;

n) H,SO; — SO..

32. CoctaBbTe ypaBHEHUE OKHCIUTEIHHO-BOCCTAHOBUTEILHON PEaKIIMU METOJI0M
anekTponHoro 6ananca: HCl + KMnO4 — Cl, + MnCl, + KCI1 + H,O

U YKaXXHUTe cTrexuomeTpuueckuii kodgdunuent H,O.

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

33. IIpu paboTe Kakoro rajJbBaHUYECKOr0 AIEMEHTa IPOTEKAIOT MPOLECCHI:
Cd’—2e =Cd*, 2H +2 ¢ =H,?

a) Cd | CdSOs|| CusSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | HoS04 | Cu;

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

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

34. Kakoli MeTaJli1 Hellb3sl MMOJIYYHTh JIEKTPOIM30M BOJHOTO pacTBOpa COJn?

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

35. [Tpu saexTponm3e BOJHOTO PAcTBOpa COJMM Ha D3JEKTPOJAaX BBIACISIOTCS
BOJIOPOJI U KUCIIOpol. PacTBOp Kakoil comu moIBepraeTcs JJIEKTPOIHU3Y ?

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

36. Kakoil W3 NEpEeYUCIIEHHBIX HIKE META/IOB MOXKET OBbIThb HCIOJb30BaH B
Ka4yeCTBE KaTOJHOTO MOKPBITUS HA METHOM U3/1ETUH?

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

37. Kakas yactuia oOpa3yeTcsl Ha KaTOAHBIX y4acTKaX NMPU KOHTAKTHOW KOPPO3UHU
Pb u Ag B kucnoi cpene?

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

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

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

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

40. B oneKkTpoXMMHYECKOM psAy HANpsDKEHWM clieBa HANpaBO  METaJlJIbl
pacnoJjararTcs

a) M0 YMEHBIICHUIO 3JIEKTPOIHOr0 MOTEHIINANA;

0) M0 yBEJTMYEHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;
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B) [0 YMEHBIIEHUIO OKUCITUTEIbHBIX CBOMCTB;

F) 10 YMCHBIINCHUIO BOCCTAHOBUTCIIBHBIX CBOﬁCTB;

1) IO YBEJIMYEHHUIO aTOMHON MAaCCHI.

Kntoy K Tectam:

No [IpaBuibHBIH No [IpaBunbHbIH No [IpaBuibHbI | Ne [IpaBunbHBIH
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 0 17 r 27 3] 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

IIkana oneHUBAHUS Pe3ynbTaTOB TECTUPOBAHUA

% BepHBIX pelIeHuii (0TBETOB) [[Ixana oueHuBaHUS
85-100 OTJINYHO
70 - 84 XOpOIIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYAOBJIETBOPUTEIBHO

8.2.4 NnauBuayajbHbIe 321aHKUs (3alaHUS HA
CaMOCTOAITEeJIbHYI0 padoTy)

[Ipumep 3amanuii npuseneH Huwxke. [1oaHBIA COOPHUK MaTepUaoB MPEACTABISIET
OTIEIbHOE U3IAHUE.

Nel

PaccuuTaiiTe: a) MaccoByr JOJI0 PaCTBOPEHHOTO BEIECTBA; 0) MOJSPHYIO

KOHIICHTPALIUIO;

B) MOJEIPHYIO KOHOCHTPAIOWIO OKBUBAJIICHTA,

r) turp. Ilo

IIOJIyYEHHBIM JTAHHBIM ITPOBEIUTE XWMHWYECKHW JKCIIEPUMEHT: IIOJYYHUTE PACTBOP
HY’>KHOM KOHUEHTpPAllMd W NPOBEPHTE KOHLEHTPALMIO PACTBOPA XUMHUYECKUMH
METOJAMH IPY ITOMOIIN apEOMETPA I TUTPOBAHMS.

Bapuant | PactBopennoe BemectBo [ O0bem

BOJbBI, MJI
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¢opmyna Mmacca, r

1 H;PO, 18 282

Ne2

JIns mpuBENEHHBIX B TaOJUIE AJIEMEHTOB: a) HM300pasutTe rpaduyecku (cC
MOMOILbIO KBAHTOBBIX SYEEK) 3JEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJbHOM U
BO30Y>KJIECHHOM COCTOSIHUU; 0) COCTaBbTE 3JEKTPOHHBIE (HOPMYJIBI ISl HOPMAIBHOTO
1 BO30Y>KJI€HHOT'O COCTOSIHUS; B) 3alIMIINTE HAOOP KBAHTOBBIX YKCEJI JJIsl BaJIEHTHBIX
ANIEKTPOHOB (B HOPMAJIbHOM U BO30YKJICHHOM COCTOSIHUM), T) C ITOMOIIBIO
AIIEKTPOHHON (DOPMYIIBI OMUIIMTE MECTOMOJOKEHHUE JJIEMEHTAa B IMEPUOAMYECKON
cuctemMe (mepuoi, TpyImna, MOATPYIMNA) U MPEACKAKUTE TIABHbIE XHUMHYECKUE
CBOMCTBa (METaJUI WM HEMETaJlJl, CTENEHW OKHUCICHHs, (HOpPMYJbI W XapakTep
OKCHUJIOB U T'HApoKcnaos).

Bapuant JjieMeHT
I 11
1 Na P
No3

OrnpenenuTe XxapakTep XUMHUECKON CBSI3U MEXKAY aTOMaMH B MOJIEKYJIaX, THIT
ruOpuau3anuu  opOuTaneid UEHTPAIbHOIO aToMa, HalWuuyhe O- U T-CBS3EH.
N300pa3ute cxemy MepeKpbiBaHUS OpOUTaied W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKY.

Bapuant MouJexyaa

I 11
1 AICl; | CLO

Ne4

Ha ocHOBaHMM cTaHIApPTHBIX PHTANBINN 00pa3oBaHus AH s 1 aOCONMFOTHBIX
SHTpONUN S°20s BEIIECTB oOmpenenuTe: a) TerioBod 3¢dexkt AH®, u3MeHEHHE
sHTponnu AS° 1 n3mMeHenue cBo0oaHo# sueprun ['md6ca AG° XUMHUECKON peaKIHH,
ceNlaiiTe BBIBOJ O TEPMOJAMHAMHYECKOW BEPOATHOCTH MPOTEKAHUS PEaKUUU IpHU
CTaHJAPTHBIX YCJIOBUSX; O) Temrmeparypy, HNpH KOTOPOH CHUCTEMa HaxOIUTCS B
COCTOSIHUM XUMHUYeckoro paBHoBecus (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSIM
peakiuuii, MpUBEAECHHBIM B TAOIUIIE.

Bapuant YpaBHeHue peakuuu

1 CO + HzO(m):C02 + Hz
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No5
Brruucnure: KOHCTaHTY paBHOBECHS OOpaTMMOW pEaklUH, WCXOIHBIE U
pPaBHOBECHBIC KOHIIEHTPAIIMN KOMIIOHEHTOB B CHCTeMaX (BETUYMHBI, KOTOPHIC HYKHO
BBIYUCIIUTh, 0003HAYEHBI B TAOJIHIIE YEPeE3 X).

Bapuant YpaBHeHne peakuuu Kp PaBHoBecHBIC Hcxonnbie
KOHLCHTPAIlUH, KOHIEHTPAIUH,
MOJIb/J1 MOJIB/JI
[SO,] = 0,04 _
1 280, + 0, <> 2S0; x [0,] = 0,06 Cs(sgi): x’“
[SO;] = 0,02 S
Ne6

Onpenenure CTENEHb JUCCOLMALMM ¢, KOHCTAHTY JUCCOUMALMH Ky,
KOHIIEHTpaIuio HOHOB Bogopoga [H'] m ruapokcua-uonoB [OH | (BenuumHsI,
KOTOPBIE HY>KHO OIPEAENINTh, 0003HaU€HbI uepes3 x (p=1r/mi)).

Konuentpauus + [OH ],
Bapuantr |  BemecrtBo pacTBopa a Kec [H'], moap/a| =
1,7 -
1 CH;COOH 0,5M X 10 X -

Ne7
Hanuwume ypaenenus peakyuii 2uopoiuza 6 MONEKVIAPHOU U UOHHO-
monekynsapuou gopme. Paccuumaiime pH u xonyenmpayuio ucxoonou conu (Cue) C

yuemom 2uoponu3a no nepeoll CmyneHu (8eiutunsl, KOmopsle HYHCHO Onpeoeiums,
0003HaueHbl uepes X).

Bapuant YpaBHeHHe peaKkuuu pH Cucx, MOJIB/JT
K,COs; + H,O — 11 X
1 MIlClz + HzO — - _
A1C13 + N32C03 + HzO — - -
Neg

Omnpenenure MOJEKYJISAPHYIO MacCy HEAIEKTPOJIUTa, MAcCy pPacTBOPEHHOTO
BEIIECTBA M PACTBOPHUTENS, TEMIEPAaTypbl KPUCTAJUIM3AIMH U KHUIIEHUS PAaCTBOPOB
(BEJIMUMHBI, KOTOPBIE HY>)KHO ONPEIETUTh 0003HAYEHBI YEPES X).

Mounexyas
PactBope Y Macca Macca tp tiun
pHast tp tiun
Bapu HHOE PacTrBopn BellleC | pacTBOpH pacTB pacTB
macca M pacTBopH pacTBopH

aHT BelIeCTB Tellb TBa TeJIsl My, o opa, o opa,

BellecTBA, Tes, °C ° Teds, °C °
0 m, I r C C

r/MOJIb
1 ? OeHsoun X 0,512 100 5,5 5,29 - -
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Ne9
PaccuunTaiiTe 0oOIIy0 >KECTKOCTh BOJBI (MOJB/N), COAEpXKAIIeH yKa3aHHBIC
coid. CIUTaHUPYHUTE OKCIEPUMEHT II0 YCTAHOBJICHHIO J>KECTKOCTH BOJBI U €€
YMATYEHHUS peareHTHBIM METOJIOM U METOJIOM KaTHOHHPOBAHUSI.

Bapuant Cosm Macchl pacTBOPEHHBIX coJIei O0BbeM BOABI

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

NelO
MeToa0oM HMOHHO-3J1EKTPOHHOTO OallaHca COCTaBbTE YPABHEHUE M YKAXKHUTE
OKHCIIUTENb U BOCCTaHOBUTEINb B aHHOW OBP. Onpenenute, B KakoM HampaBiIE€HUU
MOUJET Mpouecc NpH 3aJaHHBIX B Tabnuie 3HadeHussXx pH U MOJSpHBIX
KOHIEHTPAILUAX BEUIECTB.

KonuenrTpanus Bemecrs,
MOJIb/JI

KMnO, - 0,001
FeSO, - 107
Ml’lSO4 — 0,1
Fez(SO4)3 — 0,005

Bapuant Ipouecc pH

1 KMI’IO4 + FCSO4 + H2SO4 —> 5

Nell
HamumumTe cxempl KaTOAHOTO W aHOJHOTO TIPOIECCOB TIPH  DJICKTPOJIU3E
pacTBOpa CONM ¢ MHEPTHBIMU JJIeKTpoAamMu. Paccuuraiite Maccy (s raza — oobeM
IIPY H.Y.) BBIJEIIAIONIETOCS Ha KaTO/Ie BEMISCTBA MIPH 3aJaHHBIX YCIIOBHUSX.

Bapu- Coanb Cuia Bpems
aHT ToKa, A
1 Na,SO, 6 1,54
Nel2

CocTaBbTe CXeMy TallbBAHMYECKOTO »JJIEMEHTa M3 JIBYX I[OJIY3JEMEHTOB,
HaIMMIIUTE ypaBHEHHE TOKOOOpa3zyromieil peakiuu, paccuuraire IJ[C u nsmeHenue
CBO60IIHOﬁ Z)HepI‘I/II/I FH66C& AG ANA COCTaB/E€HHOro ra/ibBaHN4YeCKoro afiemMeHTa.

Bapuant

KoHneHTpanus KaTHoHOB
MOJIY3JIEMEHTOB, MOJIb/JI

nepBoro BTOPOI0
1 Zn/Zn* Ag/Ag"
0,01 0,02
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Nel3
JIBa MeTaia HaxoIATCS B KOHTAKTe APYT ¢ apyrom. Kakoi u3 meramioB Oyaer
KOPpPOJHUPOBATh NPU MONAJAHUU HX B BJICKTPOIUTHYECKH MPOBOJSIIYIO Cpeay?
CocraBbTe CXEMY KOPPO3MOHHOTO TAIbBAHUYECKOTO 3JIEMEHTA U YPABHEHUS PEAKLINU
AHOJHOT'O OKHMCJICHUSI U KaTOJHOT'O BOCCTAHOBJICHHS.

Bapuant | KonTakTupymomue Cpena
MeTaJLIbI J1EeKTPOJIMTA
1 Fe, Ag Bnaxnasii
BO3IYX

[IIxana ouneHuBaHusA

[1Ixama oreHUBaHUS Kpurepuu oneHuBaHus

«OT1IInYHO» BBITIOJTHEHBI BCE 3aJaHHsI KOHTPOJIbHOM paboThl; paboTa BBIMOIHEHA
B CpOK, odopMmileHHE, CTPYKTypa U CTHIb PabOThl 0Opa3LOBHIC;
paboTa BBIMOJIHEHA CAMOCTOSITENIbHO, MPUCYTCTBYIOT COOCTBEHHBIE
000011IeHNS, 3aKIFOYEHNS U BLIBOIEL.

«Xopomo» TEOpEeTHYECKasi YaCTh U PacyeThl KOHTPOJIHHON PabOTHI BHIOIHEHBI
C HC3HAYUTCJIBbHBIMU 3aMCYAHUAMU, pa60Ta BBIITIOJIHCHA B CpPOK, B
oOopMIIEHNHU, CTPYKTYpEe M CTHJIE MPOEKTa HET TPyOBIX ONIMOOK;
paboTa BBIMOJIIHEHA CAMOCTOSTENIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
0000IIeHNs, 3aKIIIOYCHHST U BBIBOJIBI, MTPABHIIBHBIC OTBETHI Ha BCE
BOIPOCHI C TOMOIIBIO TMPENOIaBaTeNsl MPH 3aIUTE PAOOTHL.

«Y 1OBIIETBOPUTEITHHO BBIMIOJTHEHHbIE ~ 33JaHUS ~ KOHTPOJBHOM  paboOThl  HMEIOT
3HAYMUTENIbHBIC 3aMeuyaHus; paboTa BBINOJHEHA C HAPYUICHUEM
rpaduka, B OQGOpPMICHHMH, CTPYKType M CTWiIe pabOThl €cTb
HEJ0CTaTKU; padoTa BBIIOJHEHA CAMOCTOSATEIbHO, HPUCYTCTBYIOT
coOCTBEeHHBIE 00OOIIEHHSI; OTBETHI HE HA BCE BOIPOCHI MPH 3aILUTE

paboThI
«HeymoBreTBOPUTETHHO 3aJaHisg B KOHTPOJBHON paboTe BBINOJIHEHBI HE IOJHOCTHIO HIIH
» HETPABUJIBHO;, OTCYTCTBYIOT HJIM CJCJIaHbl HEMPABUIBHBIC BBIBOIBI

u  o0o0meHus; odopmieHne pabOTBl HE  COOTBETCTBYET
TpeOOBaHUSAM; HET OTBETOB HAa BOIPOCHI IPH 3aLIUTE pAOOTHI.

8.2.5. Tembl 115l CAMOCTOSATEJIbHOI PadOTHI CTYJIEHTOB

TeMbl 17151 CAMOCTOSATENbHOI PAdOTHI:

1. DIEKTPOHHOE CTPOEHUE aTOMA U CUCTEMATUKA XUMUYECKHUX JIIEMEHTOB.

2. KBantoBomexannyeckass Mmoaens aroma. [Ipunnun [laynu n npasuino Xysaa.

3. CTpo€HHE MHOTO3JIEKTPOHHBIX ATOMOB.

4. Xumunueckas cBA3b. OCHOBHBIE THUIIBI M XAapAaKTEPUCTUKHU CBsA3U. KoBaseHTHas u
WOHHAas CBS3H.

5. 'uOpuau3zanus, BUIbI, TEOMETPHS MOJIEKYI.
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6. KommiekcHble COETMHEHUS.

7. OCHOBHbIE BHJBl B3aUMOAECUCTBUS MOJIEKYJI. CHIBl MEXKMOJIEKYJIIPHOTO
B3auMoJecTBUsA. BopoponHas cBs3b. JIOHOPHO-aKIENTOPHOE B3aMMOJEHCTBHE
MOJIEKYI.

8. KommnekcHbie coeauHeHus. KoMrmiekchl, KOMIUIEKCOOOpa3oBaTeIu, JUTAH/IbI,
3apsa U KOOPAMHALMOHHOE YUCIIO KOMILJIEKCOB.

9. Xumus BemecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. XHMHUYECKOE CTPOEHUE
TBEpAOTro Tena. AMOp(pHOE COCTOSIHUE BEIIECTBA.

10. Kpucramnel. Kpucramnmueckne pemerku. XuMAYECKas CBSI3b B TBEPBIX TEJaX.
11. Merannuyeckas CBA3b U METAJLIIBI.

12. Xumuueckast CBA3b B MOTYNPOBOJHUKAX U JUIIICKTPUKAX.

13. Xumuueckoe paBHOBECHE B TE€TEPOTreHHbIX cHcTeMax. dDa3zoBoe paBHOBECHE.
[IpaBuio das.

14. TloBepxunoctHeie  siBiueHus. CopOnusa.  AACOpOIMOHHOE  pPAaBHOBECHE.
['eTeporeHHbIe JUCIEPCHBIE CUCTEMBI.

15. AcconunpoBaHHBIE U HEACCOLMMPOBAHHBIE JIEKTPOJUTHI. CBOKCTBA PacTBOPOB
aCCOLIMMPOBAHHBIX 3JEKTPOJUTOB. AKTUBHOCTb.

16. OcoGeHHOCTH BOJIbI KaK PACTBOPUTENS. DICKTPOITUTHYECKAS JUCCOIUAIINS BOIbI
17. CtanmapTHBIN BOJOPOAHBIN 3JEKTPOJ XU BOJAOPOIHAS IIKAJIA MOTEHIIUAJIOB.

18. IloTeHmanbl METAIUIMYECKUX, Ta30BbIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AIEKTPOIOB.

19. MoHceneKTUBHBIE SJIEKTPOIBI M CEHCOPBl. MeMOpaHbl 1 MeMOpaHHBIHM MOTEHIUAT
20. Koppo3ust moj ieicTBueM 01y KIar0IINX TOKOB.

21. MeToapl 3amMTBl OT KOPPO3MM: JIETUPOBAHME, AJIEKTPOXUMHUYECKAs 3allNTa,
3aIIUTHBIEC MOKPBITHUS.

22. I3aMeHeHne CBOMCTB KOPPO3UOHHOM cpeibl. UHTrHOMTOpPBI KOppO3uHn

23. DeKTpoJin3 C HEPACTBOPUMBIMH U PACTBOPUMBIMH aHOAAMHU

24. DNEeKTpOXUMUYECKHE SFHEPrOYCTAaHOBKH. DJIEKTPOXUMUYECKHE TPeoOpa3oBaTeH,
KOHJIEHCATOPHI.

25. DnexkTpoxuMHuueckas o0paboTKa METAJIIOB. DIEKTPOXUMUYECKUE TOKPBITHS.

26. OpraHnyecKkue IOJIMMEPHBIE MaTrepuabl. MeToabl IMONY4YEHHsS IOJHMMEPOB,
MOJINMEPHU3ALIUS, TOJTUKOHACHCAIIHS.

27. CTpoeHue u cBOMCTBA noauMepoB. [I[puMeHeHrne noaumMepos.

28. ®a3oBble paBHOBeCHs. J{uarpaMma COCTOSHUS BOJBI.

29. llennsie peakunu. POTOXUMUYECKUE PEAKIIUH

30. Komouansie cuctemsl. JIMCTIEpCHOCTD U quctiepcHbie cucteMbl. Kiaccudukarus
JUCIIEPCHBIX CUCTEM.

[Ixana oneHuBanud

[Ikana oneHuBaHusA Kpurepun oneHnBaHUS
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«OTau4HO» OOyuatomuiicss TIyOOKO M COJAEpXKATeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOW pa0OThl, HE JOMYCTHB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIIBIBAIOIINN XapaAKTED.

«Xopouio» OOyuaromuiicss B LIEJIOM PAacKpbIBAE€T TEMY CaMOCTOSITEIbHOM
paboTbl, OJHAKO OTBET XOTSA OBl Ha OJUH M3 HUX HE HOCHUT
Pa3BEpHYTOT0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO OOyuaromuiics B 1LIEJIOM PacKpbIBaeT TEMY CaMOCTOSITEIbHOM
paboTel W JOMycKaeT psii HETOYHOCTEeH, (parMeHTapHO
PacKpBIBaET COACPKAHUE TEOPETHUUECKUX BOIPOCOB WIH HX
pPacKpbIBaE€T COAEP/KATEIBbHO, HO JIONYCKas 3HAYUTEIIbHbBIC

HETOYHOCTH.
«HeynoBneTBopuUTEIbHO» OOyuatomuiicss He BaleeT BEIOPAHHOM TEMOH CaMOCTOSITEIbHOM
paboThI
8.2.6. HNuauBuayajabHble 32JaHUSA JJI BbITIOJHEHUS PACYETHO-

rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PT'P, KP u KII no gucuumiune «Xumus» padboueid mporpaMMor B y4eOHBIM
IJIAHOM HE IIPEyCMOTPEHBIL.

8.2.7. TeMaTnka 1e710B0M UTPbI

1. Ilpo6nemuas curyanus «lloaroToBka 3JeKTpoOIUTA JJIsl CBUHIIOBO-
KHCIIOTHOTO aKKyMyJisitTopay. Heo6XoaumMo npuroToBUTh pacTBOpP CEPHOM KUCIIOTHI
3aJIaHHOM KOHIIEHTpaluH (110 3aJJaHUIO0 MIPEnoiaBartens) u3 ooee
KOHIEHTPUPOBAHHOI'O pacTBoOpa. i1 3TOro Hy»>KHO BBITIOJHUTH COOTBETCTBYIOLIME
pacueTsl, MPUTOTOBUTH PACTBOP, MOJIb3YACh XUMHUUECKOU MOCYIOU U pearecHTaMu B
COOTBETCTBHUHM C IPABWIIAMU, IPOBEPUTH PE3YJIBTAT METOJIOM APEOMETPUHU, IPUMEHSIS
CIIPABOYHYIO JIUTEPATYPY.

2. IIpo6aemuast cutyarust «Cob6epu XUT: monydeHue aneKTpuIeCcKOi SHEPrun
IIPU TOMOIIM XUMUYECKOTO HCTOYHUKA TOKa». M3 MpeIyio:KEHHBIX CPE/ICTB
(xuMHuecKas mocyza, peareHTbl) coopaTh paboTaroONUi TalbBAHUYECKUI DJIEMEHT,
onpeaenutsb ero IJIC, paccuntaTh TeopeTudeckoe 3HaueHue IJ1C, moyb3ysach
CIIPaBOYHOM JINTEPATYPOil, COCTABUTh CXEMY TaJIbBAHUYECKOTO AJIEMEHTA.

Ikajga oueHuBaHUuA

IIIxana OLICHUBAaHUA KpI/ITepI/II/I OLICHHWBaHUA
«OTangHO» OO0yJarommiicsi TIIYOOKO M COJAEpPKATEIbHO PACKPHIBACT TEMY
JICJIOBOM MIPbl, HE 10NYCTUB OMMOOK. OTBET HOCUT pa3BEPHYTHIN
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Y UCYEPIIBIBAIOIINN XapaKTep.

«Xopomo» OOyuaromuiicss B I1I€JIOM pacKpbIBaeT TEMY JEJIOBOW UIPBHI,
OJTHAKO OTBET XOTsl OBl HAa OJJMH U3 HUX HE HOCHUT Pa3BEPHYTOTO U
HCUEPIIBIBAIOILETO XapaKTepa.

«Y 1OBJIETBOPUTEIBHO» OOyuaromuiics B IIEJIOM pPAacKpbhIBa€T TEMY JEJIOBOW HUIPBl U
JIOMyCKAaeT P HETOYHOCTEH, (parMeHTapHO pacKpbIBAeT
COJIep’)KaHuE BOIIPOCOB WJIM MX PACKPBIBAET COAEP)KATEIBHO, HO
JIOTIyCKasl 3HAYUTENbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEILHO» OOyuaromuiics He BlIajieeT BHIOpaHHOM TeMOM JeI0BOI UIphI

OLHEHOYHBIE CPEACTBA IPOMEKXYTOYHOI'O KOHTPOJIA

Bonpocs! (3aganust) aJis 3auera:

1. CoBpeMeHHOE MPEACTABIEHUE O CTPOEHNUU aToMa. J[BOlCTBEHHAs! MpUpOIa
AIIEKTPOHA.

2. ®usnueckas UHTEPIpPETaIs KBAHTOBBIX uncel (n, 1, m;, ms) SHEpreTHYecKux
YPOBHEHU JJIEKTPOHOB B aTOME.

3. Pacnpenenenue snekrpoHoB B atromax. [Tpuniun [aynu (orpanudenue mno
pacrpeesieH1Io 3JeKTPOHOB Ha opoutasix). [IpaBuno KneukoBckoro (mpuHIuMI
HauMeHbluel sHeprun). [Ipasmino XyHnaa (o mopsiake 3armoaHeHUs: CBOOOHBIX
opOuTaneit).

4. DnexTpoHHbie GOpMYJIIBI aTOMOB. PacnionokeHre 3JIeMEHTOB C  §-, p-, d-, f-
OpOUTAISIMH DJIEKTPOHOB B IEPUOUIECKOM TaOIHUIIE.

5. CoBpemenHas GOpMyIUPOBKA MEPUOUIECKOTO 3akoHa. [lepuonnueckas cucrema
J.W. Menneneena (epuojibl, rpyHibl, MOATPYIIIbI).

6. OCHOBHBIE CBOMCTBA aTOMOB (ATOMHBIN paJinyC, SHEPTUSl MOHU3AIUHU, CPOJICTBO K
AIIEKTPOHY, SJEKTPOOTPULATENBHOCTD). [leproJuuyHOCTh CBOKCTB aTOMOB.

7. Metaiuibl 1 HemeTaiubl B [ICD. KUCI0THO-OCHOBHBIE U OKACIIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB.

8. Ilpupoaa cuin xuMuyeckoro B3aumoencTeus. O0pa3oBaHre KOBAJICHTHON CBS3H.
[TonsipHast ¥ HeMoJspHAs KOBAJCHTHAS CBsA3b. JIMMOJBHBIM MOMEHT MOJICKYJIBI.

9. CBoiicTBa KOBaJIEHTHOM CBSI3M (IUIMHA CBSI3U, YHEPTHUS CBSI3U, HACKHIIIAEMOCTh U
HaIPaBJICHHOCTD CBSI3M).

10. CrnocoObl epekpbIBaHMsI JIEKTPOHHBIX 00JIaKOB MTPU 00pPa30BaHUU G- U TT-
cBszeil. Kparable xumudeckue cBa3u. [ mopuansaiust aToMHBIX OpOUTAIICH.

11. HouHHas cBsA3b U ee CBOWCTBA (HEHACHIIIIAEMOCTh U HEHAPABIEHHOCTD ).
HNoHHbIE KPUCTAIITMYECKUE CTPYKTYPHI.

12. JIoHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUS KOBAJICHTHOM CBSI3H.
BonopoaHas cBs3b.

13. Meramnel 1 ©X MECTO B IEPUOJNYECKON cHucTeMe. MeTramueckas CBS3b.
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14. DOntanenus. Buasl XUMHUECKUX PEAKIHHA 1O TeIIOBOMY A (eKTy.
KonmdecTBeHHast xapakTepucTrKa TeIIOBOTO 3 deKTa.

15. OHTpomnus, e€ n3MeHEeHUsI B XUMUYECKUX npoueccax. Il 3akoH TepMOIMHAMUKH.
16. CBobonHas sHeprus ' mbdca kak Kpurepuil CaMONpPOU3BOJIBHOTO IPOTEKAHUS
peakuuidi. DHTAJILIIUUHBINA U SHTPONUNHBIA (aKTOPBHI.

17. Cxopocth XUMUYECKOU peakuuu. PaKkTOphl, BAUSAIOMINE HA CKOPOCTh
XUMHUYECKON peakinu (KOHLIEHTpalus, TeMIIepaTypa, IPUCYTCTBUE KaTaIUu3aTOPOB).
18. 3axon gerictBus Mmacc. KoHcTaHTa CKOPOCTH PEAKIIUH.

19. DOneprus aktuBauus U €€ BIMSHUE Ha CKOPOCTh XUMHUYECKOTO MPOIIECCa.

20. Ilonstue o kaTanuze. Buapl kaTanu3aTopoB (TOMOT€HHBIE U TETEPOTCHHBIE).
W3MeHeHre SHEPrun aKTUBAIIUU XUMUYECKOM peaKklUy Py KaTaluse.

21. XuMmuyeckoe paBHOBeCHE B 00paTUMBIX peakiusx. KoHCTaHTa XMMHYECKOTO
paBHOBECHS.

22. CwmemieHne XuMUIECKOTO PAaBHOBECHS TTO/T BO3JICCTBUEM BHEITHUX (PAKTOPOB.
[Tpuuanmn Jle-IlaTense.

23.001mmue noHsaTust 0 pactBopax. CriocoObl BEIpaKeHUsI COCTaBa PaCTBOPOB.
PacTBoprMOCTB BEIIECTB B BOJE.

24. DNIeKTPONUTHYECKAS] AUCCOIUAIMS KUCIIOT, ET0YEN U COJIe B BOJIHBIX
pactBopax. Crenens auccoruanuu. CUibHbIE U CJ1a0ble AIEKTPOJIUTHI.
25.20eKTpONUTHYECKAS AUCCOoManus BOibl. FIOHHOE IPOU3BEICHUE BOBI.
BopopoaHbii moka3aresnp U €ro 3Ha4YeHUsI B KUCJIOW, HEUTPAIIBHOU U IIETIOYHOU
cpene.

26.1'uponn3 BOOHBIX pacTBOpPOB coseil. KoHcTaHTa U cTeneHb ruaposuns3a.
27.1loHsiTHE O KOJUIOUIHBIX pacTBOpax. [loBepXHOCTHEIE SIBJICHHUS.

28.Peakiiuu okuciieHHs! U1 BOCCTaHOBIIEHUSI. CTENEeHb OKUCIEHUS XUMHUYECKUX
351eMeHTOB. OKUCIUTENBHBIE 1 BOCCTAHOBUTEJIBHBIE CBOMICTBA ATOMOB B
3aBUCUMOCTH OT CTENEHHU UX OKUCIEHUS. TUIMNYHBIE OKUCIUTEIN U BOCCTAHOBUTEIH.
29.O1eKTpOXUMUYECKHUE SABJICHNS HA TPAHUIIE METAJUI - PACTBOP. DIEKTPOIHBIE
ITOTEHLIUAJIBI METAJUIOB. Ps1 METaII0B IO BEIUYMHE CTAHJAPTHOTO 3JIEKTPOIHOTO
MTOTEHIHAAJIA.

30. XuMHUYECKHE OCHOBBI IEUCTBUSA raJbBAHUYECKHUX IJIEMEHTOB. Y CTPOMCTBO U
paboTa MeHO-ITUHKOBOTO 3JieMeHTa (dyieMenTa Jlanuamsa-Akoon).

31.PoJib XUMHUYECKOTO IKCIIEPUMEHTA NPU OTKPBITUN XUMHUUYECKUX UCTOYHUKOB TOKA.
O6opynoBanue Jist mogy4deHus sinemenTa Janusmnsa-Axkoou.

32.Tlonsitue 00 31eKTpoau3e. AHOAHBIC U KATOJHBIC MPOIIECCHI MIPHU DIICKTPOIIH3E.
33.DneKTposin3 pacIiiaBoB U BOJIHBIX pacTBOPOB cojield. Mcnonb30Banue
PaCTBOPUMBIX JIEKTPOJIOB MPHU paPUHUPOBAHUH METAJIJIOB M HAHECCHHUH
raJiIbBAHUYECKUX TTOKPBITUH.

34. TexHOJOrMs MPOBEACHUS JIEKTPOJIM3a B 1a0OPATOPUU U Ha MPOU3BOJICTBE.
["asibBaHOIIIACTHKA U TAJIBBAHOCTETUAL.

35. XuMnueckasi CyliHOCTb OCHOBHBIX BU/IOB KOPPO3UH (XMMUYECKOH,
ANEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUTHl METAJUIOB OT KOPPO3HUHU.
36.DNEKTPOXUMUYECKUE OCHOBBI KATOAHOW M MPOTEKTOPHOM 3aIIUThl METAJJIOB OT
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KOPpO3UH.

37.1loHsATHE O )KECTKOCTU BOJbI, KOJTMUECTBEHHAS XapaKTEPUCTHUKA )KECTKOCTH BOJIBI.
BpeMeHHas 1 MOCTOsIHHAS )KECTKOCTh BOJIBI.

38. Meronpl yCTpaHEHHs KECTKOCTH. MeToauKa NpPOBEACHUS OKCIEPUMEHTA
YMSITUEHHSI BOJbI, MCIOJB30BAHUE PEAreHTHOIO0 METOJla U MOHHOOOMEHHUKOB s
YMSITUEHHSI BOJIbI HA IPOU3BOJICTBE.

8.3. MeToanuyeckue MaTepuaJibl, ONpeAeIAoIIMe MPOLeyPbl OLeHNBAHUS
3HAHU#, YMEHH, HABBIKOB U (WJIH) ONBITA AEATEIbHOCTH, XapPAKTEPHU3YIOLIHX
Tanbl GOpMUPOBAHUSA KOMIIETCHIIUA

OCHOBHOM 1LENbI0 TPOBEICHUS IPOMEKYTOUYHOM aTTECTALMU  SABIISIETCS
OTIpEJICIICHNE CTEMEHNW JOCTHKCHHUS IeJed 1o yd4eOHOW JUCIUIUITMHE WIN e¢
pasnenam. OCYIIECTBISETCS 3TO TMPOBEPKON M OIEHKOW YPOBHS TEOPETHYECKOM
3HAaHWH, TIIOJYYEHHBIX OOYYalOIUMHUCS, YMCHHUS TPUMCHITh HMX B PEIICHUU
MPaKTUYECKUX 3ajJlad, CTEMEeHM OBJIAJICHUs] OOyYalolUMHCS TPAKTHUYCCKUMHU
HaBBIKAMU U YMEHHUSMHU B 00beMe TpeOoBaHUI paboueld MporpaMMBbl MO TUCIUILIMHE,
a TaKKe UX YMEHUE CaMOCTOATENLHO padoTaTh ¢ y4eOHOM JTUTEpaTypO.

Opranuzaiusi MpOBEACHHS MPOMEKYTOYHON aTTeCTallMu perjaMeHTHpOBaHa
«Ilomoxennem 00 opraHuzanuu o0pa3oBaTeILHOIO IIporiecca B (denepaaTbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM  yUpexaAcHUH «MOCKOBCKHIA
MOJINTEXHUICCKUN YHUBEPCUTET

8.3.1. Iloka3are/ OLEHMBAHUS KOMIIETCHIMI HA Pa3jIMYHBIX ITaNax HUX

(l)OpMVIpOBaHVIFI, AOCTUXeHune O6y'~|aPOIJJ,VIMVICFI NAaHNpyembIiX pe3ynbTaToB O6y‘-IEHVIF| no gncumnanHe

OIIK-6
CNOCOOHOCTHIO CAMOCTOSITEIbHO HJIM B COCTaBe IPYIINbI OCYIIECTBJSTh HAYYHYIO 1esiITeJIbHOCTb, peau3ys
cnenuaJbHble CPeICTBA U METOAbI OJy4YeHHs] HOBOI'0 3HAHUS

Sran KpuTtepun oueHnBanust

(ypoBeHb)

HE 3a4YTCHO 3a4YTCHO

OOyuaronuiics: 1eMOHCTPUPYET MOTHOE
OTCYTCTBHE WJIM HEJOCTATOUHOE COOTBETCTBHUE
CIEIYIOUINX 3HAHUN: OCHOBHBIE MOJIOXKEHUS
COBPEMEHHOM TEOpUH CTPOEHUS aToMa,

3HATh XUMHYECKOH CBSI3H, YHEPTETUKU U KHHETUKH
XUMHYECKHUX PEaKIHi, XUMHUUECKOTO
PaBHOBECHSI, TEOPHH PACTBOPOB, IIEKTPOXIMUH,
a TaK)ke OCHOBHBIE COCTMHEHHS JIEMEHTOB, UX
KJTACCU(DHKAINIO U XMMUYECKHIE TIPEBPAILCHNSI.

OO0yJatommiicsi AEMOHCTPUPYET COOTBETCTBUE
CIIEAYIONINX 3HAHUI: OCHOBHBIE MOJIOKEHHUS
COBPEMEHHOW TEOPHH CTPOCHHUS aTOMa,
XHUMHUYECKOMH CBA3U, DOHCPTCTUKU U KUHETHUKHA
XUMHYECKHX PEAKLH, XAMUYECKOTO PaBHOBECHS,
TEOPHH PacTBOPOB, HIEKTPOXUMHH, & TAKKe
OCHOBHBIC COCIMHCHUA DJICMCHTOB, UX
KJTacCCU(HKALNIO U XUMHYECKHUE IPEBPAILCHUSL.

yMeTh OOyuaronuiicss He yMeeT WM B HeIOCTaTOYHOM OO0yyaronuiicst 1IEMOHCTPUPYET COOTBETCTBHE
CTETICHN YMEET OIPEeIIATh XUMHUICCKIE CIICIYIONINX YMCHHHU: OTIPEIENIATh XUMIIECKUE
CBOICTBA DJIEMEHTOB U X COEIUHEHUMH 10 CBOWCTBA DJIEMEHTOB U UX COEIUHEHUH 10
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nosioxkenuto B [ICD, ux BiIUsSHUE HA CUCTEMY,
HaIlpaBJICHUE XUMUUYECKUX B3aUMOJICHCTBUH,
KHCJIOTHO-OCHOBHOM XapakTep Cpepl,
BO3MOYKHBIE TTOOOYHBIE TIPOLIECCHI
(KOppO3UOHHBIE U JIp.) U MPEICKA3EIBATh UX
BIIMSTHHE Ha TEXHOJOTHUYECKHUH TpoIiece,
OKPYXKAIOUIYIO CPey U YeloBeKa, mpeajiaraTh
CrocoOBI 3aIUTHI OT HUX, a TAKXKE
MIPUTOTABIIMBATH PACTBOPHI HY>KHOM
KOHIICHTPAITUH U OMPECIIATH €€ JIFOOBIM
JIOCTYTIHBIM METO/IOM (THTPOBaHHE, C IIOMOIIIBIO
apeoMeTpa u T.1.), u3MepsATh pH BOJAHBIX
PacTBOPOB 3ICKTPOIUTOB

nosioxkenuto B [1ICD, ux BiIUsIHUE HA CUCTEMY,
HallpaBJIEHUE XUMUYECKUX B3aUMOJACHCTBUH,
KHCIIOTHO-OCHOBHOM XapakTep cpeibl,
BO3MOJKHBIE TIOO0YHBIE TIPOIIECCHI (KOPPO3UOHHBIE
1 p.) U IPENICKa3bIBATh UX BIUSHUE HA
TEXHOJIOTHIECKUH MPOIIECC, OKPYKAIOIIYIO CPEILy
1 YeJIOBEKa, MPeIaraTtb CIIOCOOBI 3aIIUTHI OT HHX,
a TaKXKe MPUTOTaBINBATh PACTBOPHI HYKHOM
KOHIICHTPAIIUH U OMPEICIISAThH €€ JIFOOBIM
JIOCTYITHBIM METOJIOM (TUTPOBAHUE, C TOMOIIHIO
apeoMeTpa u T.1.), u3MepsATh pH BOIHBIX
PacTBOPOB SIEKTPOIUTOB

OOyuaromuiics BiajeeT B IOJHOM 00bEME U

OOyJatrommiicst He BIaeeT WIN B TIPOSIBIISIET TOCTATOYHOCTD BJIa/ICHISI HAaBBIKAMU
HEJOCTaTOYHOH CTENEeHH BIaJeeT METOAAMHU (MOryT IOITyCKarOTCs HE3HAYUTEIbHbIC OITHUOKH,
pacdeTa KHHETHYECKUX M TEPMOINHAMHYECCKIX HETOYHOCTH, 3aTPYIHEHHUS): METOJAMH pacdera
XapaKTePUCTHK XMMHUICCKUX PEaKIIHid, pacdera KHHETHYECKUX U TEPMOJANHAMHYECKIX
BIAETH KOHIIEHTPALUH pacTBOPOB U KOJIUYECTB XapaKTePHCTHK XHMHUIECKAX peakiumii, pacueTa
pearupyromux 1 00pa3yroIuXcs BEIIECTB 10 KOHLEHTpaLUi pacTBOPOB U KOJIUYECTB
XUMHUYECKOMY YPaBHEHHIO, pacueTa MmoKa3aTesns pearupyroIux 1 00pa3yroIUXCs BEIIECTB 110
KHCIIOTHOCTH cpejibl, pacuera DJIC u XUMHUYECKOMY YPaBHEHHIO, pacueTa oKa3aTels
OKHCIINTEIHHO- BOCCTAHOBUTEIBHBIX KHCIOTHOCTH cpenpl, pacdeta DJIC u
MOTEHIIMAIOB PEaKIIHil. OKHCIIHTEIbHO- BOCCTAHOBUTEIBHBIX

MOTEHIINATIOB PEeaKInii.

DJyIeKTPOHHAsi ”HPOPMALMOHHO-00pa3oBaTeIbHAsI cpea

Kaxnpiii oOyuaromuiicss B Te4eHUE BCETO Meprojia 00yueHusl oOecreunBaeTcs
WHIUBUyaTbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K DJICKTPOHHOW WH(OpPMAIMOHHO-
oOpasoBatenbHOM cpege YebOokcapckoro wuHCTUTYTa (dunuana) MOCKOBCKOIo
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOYKH, B KOTOPOW MMeEeTCs JOCTYI K
MH(OPMAIMOHHO-TEIIEKOMMYHHUKAIMOHHOW cetn  «MHTepHeT» (nmaimee — ceThb
«HTepHeT»), Kak Ha Teppuropur (uiuaza, Tak W BHE €e€. OJIEKTPOHHas
nH(OpMaIMOHHO-00pa3oBaTeyibHas Cpella — COBOKYMHOCTh WH(OPMAIMOHHBIX W
TEJIEKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHM, COOTBETCTBYIOIIUX  TEXHOJOTMYECKUX
CpEICTB, 00ECIEYNBAIOIINX OCBOCHUE 00yYaromMuMucs o0pa3oBaTebHbIX IPOrpaMM
B IIOJTHOM 00bEME HE3aBUCHMO OT MECTA HAXOXKACHUS 00yJaronXcsl.

OnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeIbHas cpeia 00eCeUnBaeT:

a) JOCTYI K Y4eOHbIM IUIaHaMm, pabOyuM NporpaMMaM JUCUUILIMH (MOAyJen),
NPAKTHK, 3JCKTPOHHBIM Y4YEOHBIM H3AAHUSIM W DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pabouux MporpaMmax JUCHUILUINH (MOysel), IPaKTUK;

0) dbopMupoBaHHE 3JIEKTPOHHOTO MOPTHOIMO 00YUYaIOIIETOCS, B TOM YHUCIIE
COXpaHEeHHE ero padoT U OLIEHOK 3a 3TU PabOTHI;

B) (ukcanmuio  xoda  oOpa3oBaTeIbHOrO  Mpoliecca,  pe3yabTaToB
MIPOMEKYTOUHOM aTTeCTALIMK U PE3YIbTATOB OCBOEHUS MIPOrpaMMbl OaKallaBpuara;

I') IPOBE/ICHUE YUYEOHBIX 3aHATHH, MPOIEAYP OLEHKHU PE3yJIbTaTOB O0yUYEHUS,
peannzanus KOTOPBIX MPEIyCMOTPEHAa C NPUMEHEHUEM 3JIEKTPOHHOIO OO0y4YeHUs,
JUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIA;
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J1) B3aUMOJICHCTBUE MEXy YUYaCTHUKAMH 0Opa30BaTEILHOTO IpoIiecca, B TOM
YHUCIE€ CHUHXPOHHOE U (WMJIM) ACHMHXPOHHOE B3aUMOJAEWCTBHS IOCPEACTBOM CETH
«nTepHeT”.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMALIMOHHO-00Pa30BaTENBHON CpeIbl
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMU CpeacTBaMu nH(DOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  KBanupuKamueir  paOOTHHKOB, €€
UCTIONB3YIOMMX W TOoAAepKuBarommx. @DYHKIIMOHUPOBAHWE  DIICKTPOHHON
UHPOPMAIMOHHO-00Pa30BaTEeIbHON  CPebl  COOTBETCTBYET  3aKOHOJATEIHCTBY
Poccuiickoit @eneparuu. OcHoBHBIME cocTaBisiommumMu DMOC dbunuana sBIsSiOTCS:

a) callT UWHCTUTyTa B ceTH VIHTepHeT, pAaCMOJOXEHHbIH  TIO
anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopeiit  obOecneunBaer: -
JOCTYIl OOydYarommxcss K y4eOHBIM IUIaHaM, pabouyuMM MporpaMmam JUCIUIUINH,
MPAKTUK, K W3JaHUSIM DOJEKTPOHHBIX OWONMOTEYHBIX CHUCTEM, DJIECKTPOHHBIM
nHOOPMAITMOHHBIM ¥ 00pa3oBaTENbHBIM pecypcaM, YKa3aHHBIX B padodmx
nporpamMmax (paszaenbl caiita «CeneHust o0 00pa3oBaTEbHOW OpraHU3ALUNY); -
uH(popMUpOBaHHE oOOyYarommMxcss 000 BCEX H3MEHEHUsAX Y4YeOHOro mpouecca
(HOBOCTHAs JIeHTa caiiTa, JIeHTa aHOHCOB); - B3aMMOJCHCTBHE MEXIY YYaCTHUKAMH
o0OpasoBaTeabHOTO Mpoliecca (moapa3aenbl caita «3a1aTh BONPOC AUPEKTOPY»);

0) oduuuanbHble AJIEKTPOHHBIE ajapeca MNOJApa3JeieHUl U COTPYAHUKOB
UHCTUTYTa ¢ SHaekc-momeHoM (@polytech2l.ru (cmuMCOK KOHTAKTHBIX JaHHBIX
nojapasneneHuit Ounnana pasMmelleH Ha odunuanbHOM caiite Punmana B paszele
«KOHTaKThI», CIHCKM KOHTAKTHBIX O(MUIIMAIBHBIX  AJIEKTPOHHBIX  JAHHBIX
npernojaBarenell  pasMmeinieHsl B moapazgenax «Kadeape») obecneunBaror
B3aMMOJIEHCTBHE MEXAY YUaCTHUKAMHU 00pa30BaTeIbHOTO MPOLIECcCa;

B) JIMUHBIN KaOWHET oOyuaromierocs (mopTdoino) (BXOA B JTUYHBIA KaOWHET
pasMenieH Ha odunuansHOM caiite @Owmana B pasnene «CTyaeHTy» moapaszere
«JneKTpoHHas HMHQPOPMAIIMOHHO-00pa3oBaTeNbHAs Cpefa») BKIOYaeT B cels
noptdoInMo  CTyIEHTa, OJJIEKTPOHHBIE BEAOMOCTH, PEUTHHT CTYJIEHTOB U
o0ecIeynBaer:

- (¢uKcanuo xoaa o0pa3oBaTEILHOTO MPOIecca, Pe3yIbTaTOB MPOMEKYTOUHON
aTTeCTaIlMU U PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM OOYUAIOIIMMHUCS,

- (hopmupoBaHHE SIEKTPOHHOTO MOPT(HOIHO 00yUaromEerocs, B TOM YHCIE C
coXpaHeHHue padoT 00yUaroIIerocs, peleH3uil 1 OLEHOK Ha 3TH paboThI,

I) DJJEKTPOHHbIE OMOIMOTEKH, BKIIOYAIONIME DJIEKTPOHHBIE KaTaJIOTH,
MOJIHOTEKCTOBBIE JIOKYMEHTHI U 00€CTIEUMBAIONINE JIOCTYN K y4eOHO-METOUYECKUM
MaTepHuayiaM, BBITYCKHBIM KBIU(PUKAIMOHHBIM paboTam © T.1.. YebGokcapckoro
uHcTuTyTa (hunuana) - «MPBUCH

1) 3IEKTpOHHO-O0MOMMoTeunbie cuctembl (OBC), BKIIOUArONe 3JIEKTPOHHBIH

KAaTaJlol M IOJIHOTEKCTOBbIE JOKyMeHThl: - <«JIAHb» -www.e.lanbook.com -
Oo6pa3zoBarenbHas mwiatdopma FOpaitt -https://urait.ru
e) matdopma uudpoBoro oOpa3zoBaHus [TonuTexa

-https://lms.mospolytech.ru/
’K) cUCTeMa « AHTHIUIaruar -https://www.antiplagiat.ru/

33


http://www.polytech21.ru/
https://www.antiplagiat.ru/
https://lms.mospolytech.ru/
https://urait.ru/
http://www.e.lanbook.com/
https://chebpolytech.ru/

3) cucrema saekTpoHHOro mokymenroobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTO000pOT Mex Ty Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C Ynopasnenue BY3om DnexktponHsiii qekanat» (MoCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET) oOecneunBaeT (PUKCaIUIo0 X0/1a 00pa30BaTeIbHOIO
npolecca, pe3ysibTaToB IMPOMEXKYTOYHOW aTTECTAallMd W PE3YJIbTATOB OCBOEHUS
o0pa3oBaTeIbHBIX MPOrpaMM O00yYAIOIIMMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer HHPOPMALMOHHOE,
JIOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIPOBOXKIEHUE  00pa30BaTEIBHOIO
npolecca;

) cucrema «AOuUtypueHT» o0ecrieunBaeT JTOKYMEHTAJIbHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE PAOOTHI IPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOM M /JONOJHHUTEJIbHON Y4eOHOH JIMTEPATYPBHI,

Heo0X0AMMOIi 11l OCBOEHUSI TUCITUTITIHHBI

OcHOBHas JIUTEpaTYypa

1. Xumuga : yueOHuk s By3oB / FO. A. Jlebenes, I'. H. ®danees, A. M.
[I'ony6es, B. H. Illanosan ; nox o6meit pegakuueit I'. H. daneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2024. — 431 ¢. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : »dJIeKTpOHHBIA //
Oo6pa3zoBarenbHas wiathopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/536017

2. Xumus 37eMeHTOB : yueOHuK Jyu1s By30B / O. T. OranecsiH, B. A. Ilomnkog, JI.

N. Illepbakosa, A. K. bpeab. — 2-e¢ wusn., mepepab. m pgom. — MockBa :
NznarensctBO FOpaiit, 2025. — 316 ¢. — (Boicmiee o6pazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas miatdopma FOpaiit

[caitT]. — URL: https://urait.ru/bcode/562645

3. MapteinoBa, T. B. Xwumwus : yueOHUK u mpakTukym mis By3oB / T. B.
MaptsiHoBa, 1. B. ApramonoBa, E. b. I'onyHoB ; mox oOwmel penakmueit T. B.
MapteiHOBON. — 2-€ u31., uctp. u gon. — Mocksa : U3garensctBo IO0panT, 2025.
— 368 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-09668-2. — TekcT :
anekTpoHHbI //  OOpazoBarenvHas 1uiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560130

HonosHuTenbHas AUTEpaATYpa

1. Kucenes, H0. M. Xumus KOOpAMHAIIMOHHBIX COCAMHEHUH : y4eOHUK U
npaktukyM s By3oB / FO. M. KuceneB. — 2-e u3g. — Mocksa : U3narenscTBo
FOpaiit, 2025. — 747 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-13812-2. —
Tekcer : anextponnbiit // O6pazoBatenbHas Twiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/567644

2. Pocun, 1. B. Xumus : yueOHUK 1 npakTukyMm ais By3os / U. B. Pocun, JI.
. Tomuna, C. H. ConoBseB. — Mocksa : U3narensctBo FOpaiit, 2025. — 328 c. —
(Beiciiee obOpaszoBanue). — ISBN 978-5-534-15973-8. — Tekcr : 371eKTpOHHBIH //
Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/580188

3 Hukonbsckuii, A. b. Xumus : yueOHUK M TpakTUKyM ais By3oB / A. b.
Huxonbckuii, A. B. CyBopoB. — 2-¢ u3za., mnepepad. u npomn. — MockBa :
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M3narenscTBo FOpaiit, 2025. — 507 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-

534-03930-6. — Tekct : anmexTpoHHbI // OOpa3oBarenbHas mmiatdopma FOpaiiT
[caiiT]. — URL: https://urait.ru/bcode/560506

[lepuonnka

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

2. Bectauk CuOUPCKOro TOCYAapCTBEHHOIO aBTOMOOMIIBHO-I0POKHOTO
YHUBEpPCUTETA : HayunsIii peLEH3UPYEMBIT xKypHai. URL:

https://vestnik.sibadi.org/jour/index. - TekcT : 37E€KTPOHHBIN.

11. NpodeccroranbHblie 6a3bl JaHHBIX Y MHGOPMALMOHHO-CMPABOYHbIE CUCTEMDBI

[Ipodeccronanbhas 6a3a TaHHBIX U Nudopmanus o mpaBe COOCTBEHHOCTH
uHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI (peKBHU3UTHI JOTOBOPA)
CoBepllieHCTBOBaHHE oOpazoBaHus u

PIH)KCHCpHOﬁ ACATCIIBHOCTH BO BCCX HX
IMPOABJICHUAX, OTHOCAIIUXCA K y'-I€6HOMy,

HayYHOMY u TCXHOJIOTUYCCKOMY
HaITpaBJICHHUAM, BKJIrO4Yas IMPOLCCChI
npernoagaBanusd, KOHCYJIbTUPOBAHUA,

UCCIICJIOBAHMSI, Pa3padOTKH WHKCHEPHBIX
peleHui, BKIOYasi HeTerazoByr OTpacib,
TpaHcdepa TEXHOJIOTHI, OKa3aHUs MTUPOKOTO
CIIEKTpa o0pa3oBaTeNbHbIX YCIIYT,
oOecrieyeHHsl CBSI3el ¢ OOIICCTBEHHOCTHIO,
MPOU3BOJCTBOM, HAYKOW W HWHTETpall B
MEXIYHApOJHOE  HAyYHO-00pa30BaTEIIbHOE

Acconuanus “H)XKeHepHoTo obpaszoBanus Poccuun
http://www.ac-raee.ru/

IIPOCTPAHCTBO.

CBOOOJTHBIN TOCTYT

Hayunas JIEKTPOHHAs 6ubnmoreka
eLIBRARY.RU - 9310 KpynHeummii
POCCUNCKUN MH(POPMAIMOHHO-

AQHATMTHYECKUH TTOpTal B OOJIACTH HAYKH,
TEXHOJIOTUM, MEIWIMHBI M 00pa30BaHUs,
HayyHas dJeKTpoHHas 6ubnuoreka Elibrary cojepxaniuii pedepaTbl U TMOTHBIC TEKCTHI
http://elibrary.ru/ O6omee 26 MIH Hay4yHBIX CcTaTed U
nyOJMKanuii, B TOM YHCIIE DJICKTPOHHBIC
Bepcun Oonee 5600 poccHCKUX HAay4HO-
TEXHUYECKUX KYPHAJIOB, M3 KOTOPBIX OoJiee
4800 XKypHaJOB B OTKPBITOM JIOCTyIIE
CBOOOJTHBIN T1OCTYT

becruiatHast snexTpoHHas OuOnuoTeka owiaiiH | Llenbio CO3JIaHMA MH(POPMALIMOHHOM
"Enunoe okHO K 00pa3oBaTenbHBIM pecypcaM’ st | cuctemsl "Enunoe  OKHO  gocTtyma K
CTYJIEHTOB U IIpenojaBaTeliel; KaTajlor CChbUIOK Ha | 00pa3oBaTeJbHBIM  pecypcam' #cC
00pa3oBaTeibHbIC uHTepHeT-pecypesl | "EnquHoe okHo ') sBisieTcs oOecrieueHue
(http://Window.edu.ru) CBOOOJHOIO JIOCTyNa K HHTErpajlbHOMY
Karajiory oOpa3oBaTelbHBIX  HMHTEPHET-
pPECYpCOB M K DIEKTPOHHOH OuOIHOTEKe
y4e0HO-METO/IMYECKUX  MaTepHajoB s
o01ero u PO¢eCCUOHAIBHOTO
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

o0OpazoBaHwUsl. DneKTpoHHAs
OuOnuoTeKa ABISETC  KpPyHHEWIIMM B
poccHuiickoM CETMEHTE Nurepuera
XpaHWJIMIIEM  TOJHOTEKCTOBBIX  BEpCH
y4eOHBIX, y4eOHO-METOIMIECKIX u
HAyYHBIX  MaTEpUaIOB C  OTKPBITHIM

nocTyrnoM. bubnmoreka comepxut Oomee
30 000 maTepuanoB, UICTOYHUKAMH KOTOPBIX
ABIISAIOTCA 00JIee TPEXCOT POCCUNCKUX BY30B
U Jpyrux oOpazoBaTENbHBIX M HAYYHBIX
YUPEKICHUH. OcHOBY HAaMoJHEHUS
OMONMOTEKH  COCTABISIOT  3JEKTPOHHBIE
BEPCHH yU4E€OHO-METOUUYECKIX MaTepUaloB,
MOJITOTOBJIICHHBIE B BYy3aX, MPOIISAIINE
pELEH3UPOBaHUE M PEKOMEHIOBAHHBIE K
UCTIONb30BAaHUIO COBeTaMH (DaKyJIbTETOB,
y4e0HO-METOIMYECKUMU  KOMHCCHUAMH U
JIPYTHMH BY30BCKUMU CTPYKTypaMH,
OCYHIECTBIISIOIIUMU  KOHTPOJb  yueOHO-
METOJANYECKON eATEIbHOCTH.

CBOOOIHBIN TOCTYTI

®denepanbHbII nopTail «Poccuniickoe
o0pa3oBaHUe» — YHHKAJIbHBIH HMHTEPHET-
pecypc B cdepe oOpa3oBaHUs U HAYKH.

EsxeHeBHO MyOJIMKYyeT caMble aKTyaJIbHBIC
HOBOCTH, AHOHCBI COOBITHIA,
UH(POPMALIMOHHBIC MaTepHaIbl TUIst
HIMPOKOT0 Kpyra uutarenen. ExenenenbHo

®denepanbHbII nopra «Poccuiickoe | Ha mopTae pa3MEelArTCs SKCKIIO3UBHBIE
oOpa3oBaHue» [DNEKTPOHHBIN MaTepuaibl, HHTEPBBIO C  BEAYLIUMH
pecypc] — http://www.edu.ru CIeHragIucTaMu — nearoramMy,
[ICUXOJOraMH, YYEHBIMH, PENOPTAXU U
AQHAJIMTUYECKUE CTaThU.
Yurarenu noayqaroT JOCTyl K HOPMAaTUBHO-
paBoBOil 0a3e cdepsl 00pa3oBaHUSA, OHH
MOTYT TOJIb30BAThCS CAMBIMHU Pa3JIMYHBIMU
MOJIE3HBIMU  CEPBUCAMU — TaKHMH, Kak
OHJIalH-TECTUPOBAHUE, OIPOCHI o
aKTyaJbHBIM TEMaM M T.[I.
Ha3Banue Coxpaménnoe | Opranu3anoHHO- Otpacas (001acTh Lo
OpraHM3amum H;;Bl:ﬂlzle HI[;aBOBaHu(l)OpMa )IEHTCJIL(HOCTPI) Oguumanburtii caiir
Acconmanus ACMAII Acconmanus Koopaunanus https://www.asmap.ru/index.php
MEXIYHApOAHBIX SIBJIACTCA ACATCIIBHOCTU YJICHOB
aBTOMO6I/IHbHLIX HeKOMMep‘leCKOﬁ ACCOI_[I/IaI_lI/II/I n
[IEPEBO3UYHKOB opraHuszanuei NIpEACTaBICHUS u
ACCOI_II/IaI_II/IH 3alIUTBI UX HHTCPECOB
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Ha3zBanue Coxpaménnoe | Opranu3anoHHO- Otpacas (061acTh Lo
OdunmnanabHbIil caliT
OpraHu3anuu Ha3BaHHe npaBoBasi hopma JeATeTbHOCTH)
B cdepe mepeBo3ok
SIBIISIETCSI IPYy30B U MAaCCAKUPOB B
OPUINICCKUM MEXIyHapOIHOM
JTULIOM ABTOMOOMIIEHOM
COOOIICHUN
Obmepoccuiickas
oOmecTBeHHAS
LII 3ammura 001X
OpraHu3aius
L HWHTEPECOB u
«Poccuiickuii coro3
JOCTHKEHHSI YCTaBHBIX
HHIKEHEPOB» o
nenen
(manee umeHyemas
00BEIMHUBIINXCSI
N «Coro3») sBnsercs N
Poccutickuit rpaxiaH, http://poccuiickuii-cor3-
PCH OCHOBaHHBIM Ha
COI03 HHXCHEPOB OCYIIECTBIISOIIIX HHXEHEPOB.pd/
YJICHCTBE
CBOIO JICATENILHOCTh HA
00IIIECTBEHHBIM
TEPPUTOPUHU Gonee
00bEINHEHUEM,
MOJIOBHHBI  CYOBEKTOB
CO3/TaHHBIM B N
Poccuiickoit
thopme
N denepanuu
0OIIIeCTBCHHOM
OpraHu3aIiu
Koopaunanus
TpeapUHUMATEIBCKON
JIeATENLHOCTH,
Accormanus Hexommepueckas
«Poccuiickue opraHuzanus TPEACTABICHNC v
POAZ P 3ammra obmmx | https://www.asroad.org/
aBTOMOOMJIbHBIE 00BeIMHCHHE
AMYIIECTBEHHBIX
JTAIIEPBDY FOPUIUYCCKUX JTHI
UHTEPECOB B 00JacTu
ABTOMOOHMIIEHOTO
JIJIepCTBa
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12. MporpammHoe obecnevyeHne (AULEH3MOHHOE M CBOBOAHO pacnpoCTpaHAemoe), UCMoJiblyemoe npwu
ocyuiectsaeHmMm obpasosaTesibHOro npoLecca

AynuTtopus

[IporpammHuoe obecrieueHne

WNudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOpa, HOMEP JIUICH3UH U
T.J.)

Ne 1016 Yuebnas
ayJIUTOpUS st
POBEJCHUS YUeOHbIX
3aHSTHI BCEX BUJIOB,
IPETyCMOTPEHHBIX
IIPOrpamMMoOu
OakanmaBpuara/
cnieranureTa/
MarucTparypsl,
OCHAII[CHHAs
000opyI0BaHUEM U
TEXHUYECKUMU
cpencTBamMu OOy4eHHS,
COCTaB KOTOPBIX
ornpezensercs B pabouux
nporpaMMmax JTUCIUIUIUH
(Momymeit)

Kabuner xumum,
MaTepHaJIOBEICHUS U
JKCILTYaTalMOHHBIX
MaTepHUaoB

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norncornameHusmMu ot 29.04.14 u
01.09.16 (GeccpouHast TUIICH3US )

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

Howmep nuuensun 2B1E-211224-064549-
2-19382 CyOGnuieH3nOHHBIH J0T0BOD
Ne821 832.223.3K/21 o1 24.12.2021 no
31.12.2023

Google Chrome CBoOosiHOE pacrpocTpaHsieMoe
IIpOrpaMMHOE oOecrieyeHne
(OeccpouHast TUIIEH3UA)

Gimp CBOOOJTHO PaCTIPOCTPAHIEMOE

IIpOrpaMMHOE oOecrieyeHne
(6eccpouHast TUIICH3US)

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

HOMEp JulEeH3un-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
01 29.04.14 1 01.09.16
(Geccpounast TUIICH3U)

PascalABC

CBOOOJTHO PacIpOCTpaHsIieMoe
porpaMMHoOe oOecrieueHue
(Oeccpounast TUIIEH3UA)

Ne 1126 ITomerenue mia
CaMOCTOSITENIbHON PabOTHI
o0ydJaronuxcst

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

Howmep muniensun 2B1E-211224-
064549-2-19382 CyOnumeH3nOHHBIH
nmoroop Ne821 832.223.3K/21 ot
24.12.2021 mo 31.12.2023

Windows 7 OLPNLAcdmc

noroBop NeJ103 ot 30.05.2012) ¢
noncorameHussMu ot 29.04.14 u
01.09.16

(Geccpounast TUIICH3M)

AdobeReader CBOOOJTHO pacIpoCTpaHsIeMOe
MporpaMMHOE 00ecriedeHue
(Oeccpounast TUIIEH3UA)

I'apant Jorosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opay3zep CcBOOO/IHO pacIpoCTpaHsIeMoe

porpaMMHOe oOecrieueHre
(6eccpounast TUIIEH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark

HOMEp JulEeH3un-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
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Premium Electronic Software
Delivery Academic(Microsoft
Open License

ot 29.04.14 1 01.09.16
(Oeccpounast TUIIEH3UA)

Zoom

CBOOOJTHO pactpoCTpaHsIeMoe
porpaMMHoe oOecrieueHue
(6eccpouHast TUIICH3US)

AIMP

OTE€YECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe IPorpaMMHOe
obecneuenue (beccpouHast
JULICH3U )

13. MaTepuajibHO-TeXHHYECKOE o0ecredeHue TUCIUIIIMHBI

Tumn u HoMep MOMeIIeHUs

[lepeyeHb OCHOBHOTO 00OPYAOBaHUS M TEXHUUECKUX CPEICTB
00yJeHHUS

VYuebHas ayJuTopus TSt
IIPOBEJCHUS Y4YEOHBIX 3aHITHH
BCEX BHUJOB, NPEAYCMOTPEHHBIX
IpOrpaMMoit OaxanaBpuata/
crenuanureTa/  MarucTpaTypshl,
OCHallleHHas: 000pyJOBaHUEM H

OO6opynoBaHue: KOMILIEKT MeOeH sl yueOHOro npolecca;

TEXHUYECKUMU CpeICcTBaMu

JIOCKa y4eOHast; CTeH bl
o0ydeHus, COCTaB  KOTOPBIX

TexHuueckue cpeicTBa OOyYEHUS: KOMITBIOTEPHAs TEXHUKA;
onpezensercs B pabouunx 9

MyJIbTUMEANIHOE  0o0opyaoBaHHE  (IPOEKTOp,  AKpaH);
porpamMMax JTVCTIUTUTAH

. KOMILIEKT JJaOOpaTOpHOro 000PY0BaHUS 110 TUCIMITIIMHE

(Momymeit)
KaOuner XUMHH,
MaTepHaIoBeICHHS u
OKCIUTyaTalMOHHBIX MaTEPHUAIOB
No 1016  (YeGoxkcapwi,  yiI.
K.Mapxkca, 1.60)
[Tomenienne i | O6opynoBaHKe: KOMIUIEKT MeOeu 171l yueOHOro mpolecca;
CaMOCTOSTEIbHOM pabotsl | TexHuueckne cpencTsa 00y4eHUs:: KOMIIBIOTEpHAs TEXHUKA C
00yJaromuxcs BO3MOXKHOCTBIO ~TOJKIIOUeHHss K cetn «MHTepHeT» WU

Ne 1126 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

o0ecriedyeHneM JI0CTyna B DIIEKTPOHHYIO HWH(OPMAIIMOHHO-
oOpa3zoBarenpHyI0 cpeny Punuana

14. MeToanueckue
TUCIUTLINHBI

yKa3aHusl I O0y4amollerocss 1m0 OCBOEHUI)

Memoouueckue ykazanus 011 3aHAMUN 1eKYUOHHO20 MUna

B xone

JICKIIMOHHBIX

3aHATUM  OOydaroleMycss HEOO0XOIUMO BECTH

KOHCTICKTUPOBAaHWE Yy4YeOHOro Marepuania, oOpaliaTh BHUMAaHHE Ha KaTerOpHH,
(GhOpMYJIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WMJIM MHBIX SBJICHUH M MPOIECCOB,
HAYYHBIE BHIBOJIBI U IPAKTUYECKUE PEKOMEHIAIUH.
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HeoOxonumo 3amaBaTh NPENOAABaTEN0 YTOUYHSIOIIME BOIPOCHI C LENbIO
YVSCHEHUSI TEOPETHYECKUX IOJIOKEHWH, pPa3pelleHHus CHOPHBIX  CUTYAlLMM.
[lenecooOpa3no gopabaTbiBaTh CBOM KOHCHEKT JIGKIMW, Jefasgs B  HEM
COOTBETCTBYIOIIME 3allCM W3 OCHOBHOM U JONOJIHUTEIBHOW JINTEPATYPBHI,
PEKOMEHJIOBAaHHOW MpenojaBaTeieM U MPEeayCMOTPEHHOM y4dyeOHOW mnporpamMmoin
JUCUUTUTUHBI.

Memoouueckue ykazanusa 014 3AHAMUI CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTryeckue 3aHSITHS MO3BOJISIOT Pa3BUBaTh y 00yYarolIerocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSTEIbHO HW3y4daTh JHUTEPATypy,
aHaAJIM3UPOBATh MPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH JIUCKYCCHIO, TO
€CTh MMEIT HCKIIYHUTEIBHO BaKHOE 3HAYEHUE B PA3BUTHUU CaMOCTOATEIBHOTO
MBIILJIEHUS.

[ToaroToBka K MPakTHUYECKOMY 3aHATHIO BKJIIOYaeT JBa 3Tana. Ha mepBom
JTarne OOYyYalolIUiicsl IUJIAaHHUPYET CBOIO CaMOCTOSTENbHYIO paboTy, KOoTopas
BKJIFOYAET: YSICHEHHE 3aJaHus HAa CaMOCTOSATEIbHYI0 padoTy; 1moAOOp OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHA pabdoTbl, B KOTOPOM
OTPEEISIIOTCA OCHOBHBIE MYHKTHI MpENCTOse moaroroBku. CocTaBleHHE IJlaHa
JUCUUIUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii sTan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHAETCS C W3Y4YeHUsT OCHOBHOW U JIOMOJHMUTENbHOM JuTepaTypel. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJIEp>KaHHE OCHOBHBIX IMOJOKEHUN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DaKTOB, YSCHEHUE MPAKTUUYECKOIO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MOATOTOBUTH TE3UCHI
JUIA BBICTYIUIEHUH O BCEM YYEOHBIM BOMNpPOCAM, BBIHOCHMBIM Ha IMPAKTHYECKOE
3aHIATHE WM 10 TEME, BBIHECEHHOM Ha JMCKYCCHUIO (KpYTJbId CTON), MPOIyMaTh
OpPUMEPBl C LENbI0 O0ECHEYEHUs] TECHOM CBSI3W HM3y4aeMOW TEMbl C pEaJbHOU
YKU3HBIO.

['oTOBsICH K MOKJIAQy WM BBICTYIUICHHIO B PaMKax HMHTEPAKTHUBHOU (HOPMBI
(IucKyccust, KpYTiblid CTOM), IPU HEOOXOJUMOCTH CIeAyeT 00paTUTHCA 3a MOMOIIbIO
K [IPENoIaBaTeo.

Memoouueckue yKa3zanusa K camocmoamenvHoi paoome.

CamocrosiTenbHas paboTa 0OydaroIIerocsi SIBISETCS OCHOBHBIM CPEJICTBOM
OBJIaJICHUs y4eOHBIM MaTepUajIoM BO BpeMs, CBOOOJHOE OT 00A3aTEIbHBIX YUCOHBIX
3ansaTuil. CamocrosiTenbHasi pabora oOydaromierocs Haja YCBOCHHEM Y4eOHOro
MaTepuaia 1o y4eOHOW MJWCIUIUIMHE MOXET BBINIOJNHATHCS B OMOIHMOTEKE
YHHUBEpPCUTETA, YUEOHBIX KaOMHETax, KOMIBIOTEPHBIX KJaccax, a TakKe B JOMAITHUX
ycnoBusix. CopepxaHue W KOJWYECTBO CaMOCTOSITENIbHON paboThl 0Oydaromerocs
orpenaenseTcs: yueOHOW MporpaMMoi AUCHUUIUIMHBI, METOIUYECKUMHU MaTepHalaMH,
MPaKTUYECKUMH 3aJaHUSIMU U YKa3aHUSAMHU MPENOAaBaTENs.

Camocmosamenvnasn padoma 6 ayOumopHoe pPems MOMHCen 6KII0YAMb .
1) KOHCHEKTHpOBaHHUE (COCTaBIECHUE TE3UCOB) JICKIIHII;
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2) BBHITIOJIHEHUE KOHTPOJBHBIX PadoT;

3) peuieHue 3ajaady;

4) paboTy co CipaBOYHOU U METOAMYECKOH JINTEPATYPOH;

5) paboTy ¢ HOpMAaTHUBHBIMH MPAaBOBBIMU AKTAMMU;

6) BBICTYIUIEHUS C JOKJIAJlaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3aluTy BBIMOJHEHHBIX PadoT;

8) ydacTue B onepaTUBHOM (TEKYIIEM) OMPOCE MO OTEIbHBIM TeMaM
U3y4aeMoOU IUCHUILIINHBI;

9) yuactue B cobeceoBaHUAX, AETOBBIX (POJEBBIX) UTPAX, TUCKYCCHSIX,
KPYTJBIX CTOJIaX, KOHPEPEHITUSX;

10) yuactre B TECTUPOBAHUU U JIP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MONCEM COCMOAMDb
u3:

1) moBTOpEeHUs JEKIHOHHOTO MaTepHala;

2) TOATOTOBKH K MPAKTHYECKHUM 3aHATHAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHL;

4) wW3y4yeHUss HOPMATHBHBIX ITPABOBBIX aKTOB (B T.4. B 3JIEKTPOHHBIX 0a3ax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX TPAKTUUYECKUX 3aTaHUI

6) TOArOTOBKHM K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.11.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIAI0B (COOOIIECHMI);

8) MmoAroToBKH pedeparoB, 3cce U UHBIX MHIUBUAYATbHBIX TUCHMEHHBIX
paboT 10 3aJJaHUTO0 MPEINOoIaBaTels;

9) BBINOIHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YU€OHBIM TUIAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBaTU(UKAITMOHHBIX padOT U Jp.

11) Beigenenus Haubosee CI0KHBIX U MPOOJIEMHBIX BOIIPOCOB MO M3y4aeMOM
TeMe, OJIy4eHHE Pa3bsICHEHUI U PEKOMEHJallMi IO TaHHBIM BOIIPOCaM C
NPEeNoaBaTeIsIMUA Ha KOHCYJIbTALMSIX.

12) npoBeieHHsI CAMOKOHTPOJIS IIyTEM OTBETOB HA BOIPOCHI TEKYLIETO
KOHTPOJISl 3HAHUM, PEIIEHUS TPE/ICTABIEHHBIX B Y4€OHO-METOIMYECKUX MaTepuanax
Kadeapsl 3a7a4, TECTOB, HAMCAHUS pePepaToB U ACCE MO OTAEIBHBIM BOIIPOCaM
M3y4a€MOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBIsIETCS B (DOpPME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJ1a/10B, TBOPUECKUX 3aJaHU.

B ciydae nponyckoB 3aHATHI, HAIUYUS UHIUBUIyIbHOTO rpadrka 00ydeHHs
W I 3aKpeIUIeHUs TMPaKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUTIOBbIE MHAMBHUAyaJbHBIE 3aJaHUs, KOTOPHIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN NIPENOJABATEIEM CPOK.
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15. OcobenHOCTH peaM3alMM AMCHUIVIMHBI JJIS WHBAJUAOB H JHI C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue Mo NUCUUIUIMHE «XHWMHSD» HHBAJIUAOB M JHUL C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 370p0Bbs (Hasiee OB3) ocymiecTBisieTcs mpenoaaBaTeieM ¢ y4eToM
0COOEHHOCTEW NCUXO(PHU3NYECKOTO PaA3BUTHS, MHIUBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHUSA 3/10POBBSI TAKUX O0yHarOUIUXCS.

JUJIst CTyIEHTOB C HapyIIEHUSIMU ONOPHO-ABUratenbHoil pynkiuu u ¢ OB3 no
CIIyXy MpEeIyCMaTpUBAECTCS CONPOBOXKIACHUE JIEKUUA W TPAKTUYECKUX 3aAHATUN
MYJIbTUMEIUUHBIMU CPEICTBAMU, Pa31aTOYHBIM MaTEpPUAIIOM.

JUis crygentoB ¢ OB3 mo 3peHHI0O npeaycMaTpUBAacTCs MPHUMEHEHHE
TEXHUYECKUX CPEICTB YCHIIEHMs OCTAaTOYHOI'O 3pPEHMSA, a TAKXKE IPELyCMOTPEHa
BO3MOXKHOCTh pa3pabOTKU ay1HoMaTepuaoB.

[To aucuunnune «Xumus» 0O0ydeHHE WHBAIMIOB U JIUI[ C OIPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI MOKET OCYLIECTBIIATBCS KAK B AyIUTOPUH, TaK U C
UCTIOJB30BAaHUEM  DJIEKTPOHHON  MH(POPMAIIMOHHO-00pa30BaTEIbHON  CPEIBI,
00pa30BaTeIbHOrO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrionHenus B 2021-2022 ydeObHOM roay Ha 3acegaHuu Kadeapsl, IpoTokoa Ne 8 oT
«10» anpens 2021 r.

Baecennl AOIIOJIHCHNA W HW3MCHCHHUSI B _4YdCTHM 4AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMMHOIO O6€CHC‘I€HI/I6, HCIIO0JB3YCMOC 1npu OCYIIICCTBJICHUHU
06[233OB8,TCJ'H:>HOFO mponecca 1o JaHHOU JUCIHUIIJIMHBI, a TaK K€ COBPEMCHHBLIX
H[}O[l}CCCI/IOH&HBHBIX 0a3 JAHHBIX 1 HH{l}O[}MagI/IOHHBIX CIIPAaBOYHLBIX CUCTEMAX.

PabGouas mporpaMma IUCHUMIUIMHBI pPacCMOTpeHa, OOCYXKJeHa U ojoOpeHa s
ucnosinenust B 2022-2023 yueGHOM rofy Ha 3acefaHuu kadenpsl, nporokon Ne 9 ot
«14» masg 2022 r.

BHecenbl AOIIOJIHCHHUA MW HW3MCHCHHA B _YdCTH AKTYAJIW3dAlWKW JIUIICH3WOHHOI'O
HporpaMmMHOIO O6€CHC‘—I€HI/I6, HCITI0JIBL3YEMOC 1pu OCYIICCTBJICHUHU
OGQEBOB&TCHBHOFO mponecca 1o ﬂaHHOﬁ AUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O{I}CCCHOH&HBHBIX 0a3 JAHHBIX W I/IH(hO[)MagI/IOHHHX CIIPABOYHbBIX CHUCTCMAX,
AKTyaJIu3aly TEM JUIA CaMOCTOSTSIILHOU [Za6OTBI, AKTyaJIru3alliy BOIPOCOB JJIA
INOATOTOBKH K H[}OM@)I(yTOqHOﬁ aTTCCTAllUM, AKTyAJIW3alliy 1CPCUYHA OCHOBHOW U

JOMOJHUTENbHOW y4eOHOM JIUTEPaTyPBL.

PabGouas mporpaMma IUCHUUILIMHBI pPacCMOTpeHa, OOCYXKJeHa U ojoOpeHa s
ucrnosinenust B 2023-2024 ydeOHOM oty Ha 3aceaHuu kadeapsl, mpoTokod Ne 8 ot
«20» mas 2023r.

BHeceHbl AOMOMHEHHMS] M W3MEHEHUsS B _YacTH AKTyalW3allMd JIMIIEH3WOHHOTO
IPOrpaMMHOTQ obecrieueHue, UCIIOIb3YEMOE pu OCYIIIECTBICHUU
00pa3oBaTEAbHOrO MpPOIEcCa MO JIAHHOW JMCHMIUIMHBI, a TaK K€ COBPEMEHHBIX
npodeccHOHANbHBIX 043 JaHHBIX M MH(OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAX,
aKTyaJu3alluu AICKTPOHHO-OUOINOTEYHBIX CUCTEM.

Pabouas nporpaMma JIMCUMIUIMHBI pPaccMOTpeHa, OOCYyXKJeHa U ojoOpeHa s
ucronaHeHus B 2024-2025 y4eOHOM Toly Ha 3acenanuu Kadeapsl, IpoTokosa Ne 8 oT
«20» anpens 2024r.

BHecennbl AOIIOJIHCHUA W HMW3MCHCHHA B _YdCTH AKTYAJIW3dIWKW JIMIICH3WOHHOI'O
IporpaMMHOI'O O6€CHC‘-I€HI/IG, HCII0JIE3YEMOC IIpu OCYIICCTBJIICHUU
06[2330BaTCJ'H>HOFO IIpOoIICCCa 110 ﬂaHHOﬁ JUCIUIIJINHBI, a4 TaK K€ COBPCMCHHBIX
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npodeccroHanbHbIX 0a3 JaHHBIX W WHOOPMAIIMOHHBIX CHPABOYHBIX CHCTEMaX,
AKTyaIH3aIluU MIEKTPOHHO-OMOINOTEYHBIX CUCTEM.

Pabouasg mnporpaMma JIMCUMILIMHBI pPacCMOTpeHa, OOCYyKJIeHa W O0A00peHa s
ucnosiHeHust B 2025-2026 ydeOHOM rojly Ha 3acefaHuu kadeapsl, npotokod Ne 9 ot
«17» mas 2025r.

BHecenbl J0MOJIHEHWS W W3MEHEHUsS B _YacTW aKTyaJW3allMU _JUIEH3MOHHOTO
IIPOrPAMMHOTQ obecrieuenue, HCTIIOIB3YEMOE pu OCVIIIECTBIICHUH
00pa3oBaTeabLHOTO IMPOIIECCa IO JIAHHOW JIMCIMIUIMHBI, a TaK XK€ COBPEMEHHBIX
npodecCHOHANIbHBIX 043 JaHHBIX M _HMH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAaX,
aKTyaJau3alliy _TePEYHs] OCHOBHOW W JIOTMOJHUTEIbHOW YYeOHOW JIUTEPATYPHI,
HEOOXOIMMON 19 OCBOEHUS TUCIUIIINHEIL.
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