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AHHOTAIIUA
AUCUMILUIUHBI (Y4e0HOI0 Kypca)
b1.B.11 Xumus

(MHAEKC 1 HAaMMEHOBaHUE AUCUMILIMHBI (y4eOHOTO Kypca))

1. Heab u 32124y U3y4eHUs: TUCUUILIUHBI (YUeOHOT0 Kypca)

[lears — ¢opMupoBaHHWE COBPEMEHHOTO TIPEICTABICHUS O BEIIECTBAX, HX
CTPYKTYp€, CBOMCTBAX U B3aUMHBIX IIPEBPAIICHUSX.

3amaun:
1. JlaTh 3HaHWSA 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aUMOCBSI3H MEXKTy CTPOCHU-
€M U XMUMHUYECKUMH CBOMCTBAMH BEIIECTBA.

2. [IpuBUTH HABBIKKM aHAIHM3a MPOIECCOB, MPOUCXOAAIINX MPU MPOTCKAHUH XH-
MHUYECKUX PEAKLIUMN.

3. Hayuuth npuMeHATHh MOJTY4YEHHBIC 3HAHUS U YMEHHs JJisi 6€30macHOro uc-
MOJIb30BaHMSI BEIIECTB B MOBCEIHEBHOM KM3HU M Ha MPOU3BOJICTBE, MPEAYNPEKIC-
HUS SIBJICHU, HAHOCSIIMX BPEJl 3I0POBBIO M OKPY’KAIOIIEH cpejie.

2. Mecto aucuuninHbl (yueoHoro kypcea) B crpykrype OIIOITI BO

Jannas mucruruimHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «JlucumminHb
(Momynn)», 6a30Bast 4aCTh.

Jucuuminnel, yaeOHbIE KypChl, HA OCBOCHHUU KOTOPBIX OazupyeTrcs TaHHas
quciuIUInHa (y4eOHbIN Kypce) — «BhIcias MaTeMaThKay.

JucuunianHel, yyeOHbIe Kypcebl, I KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS,
HABBIKHM, TPUOOpETaeMbI€ B PE3YJIbTATE M3YUYEHUS AAHHOW TUCUUIUIMHBI (Y4eOHOro
Kypca) — «Marepuanoseaenue u TKM», «Ikomorusi».

3. [lnanupyemblie pe3yJibTaThl 00y4eHHUs MO IUCHMILINHE (YdeOHOMY KYP-
Cy), COOTHECEHHbIE C IIAHMPYEMBIMH Pe3yJbTATAMH OCBOCHHS 00pa3oBaTeb-
HOH NPOrpamMMBbl

dopmupyemMble U KOH- Ilnanupyembie pe3yabTaThl 00y4eHHA
TPOJIMpPyeMble KOMIIe-

TeHUHH
CHOCOOHOCTh Y4acTBO- 3HaTh: OCHOBHBIE NTOHATHUS U 3aKOHBI XUMHH; OCHOB-
BaTh B pa3paboTKe HBIE 3aKOHBI B3aMOCBSA3U MEXKIY CTPOCHUEM U XUMU-
000OIICHHBIX BapUaH- YECKMMH CBOMCTBAMM BEIIECTB; OCHOBHBIE 3aKOHO-
TOB peUIeHMs] TPOOJIEM, | MEPHOCTH, COIPOBOXKJIAIOIIME B3aUMOJEHUCTBUS Be-




CBSI3aHHBIX C MAIIMHO-
CTPOUTEIBHBIMU IPOU3-
BOJICTBaMH, BbIOOpE OII-
TUMaJIbHBIX BAPUAHTOB
IIPOTHO3UPYEMBIX I10-
CJIEICTBUU pELICHUS HA

OCHOB€ UX aHaJIn3a
(OITK-4)

mecCTB

YMeThb: NpoBOAUTH 00PaOOTKY M aHAJIU3UPOBATH XU-
MHUYECKHUE MPOIIECChI; COCTABIIATh MaTEPUATbHBIE U
SHEPreTUYECKre OaTaHChl XUMUYECKUX PEAKIIUANA

Bnaners: MeTomaMu aHanu3a XMMUYECKUX IMPOLIECCOB,
CIIOCOOHOCTBIO COCTABJICHUSI MaTepUAJIbHBIX U 3HEpre-
TUYECKUX OalaHCOB XUMUYECKUX PEaKIUi

CIIOCOOHOCTH pa3pabda-
THIBaTh IOKyMEHTALIUIO
(rpaduku, UHCTPYKIIHH,
CMETHI, IJIaHBI, 3a5IBKU
Ha MaTepHalibl, CPEJCTBA
U CUCTEMBI TEXHOJIOTHU-
YEeCKOT0 OCHAIlIEHUs
MaITUHOCTPOUTEIBHBIX
IIPOU3BOJICTB) OTYETHO-
CTH T10 YCTaHOBJICHHBIM
dbopmam, TOKyMEHTa-
U0, PETJIAMEHTUPYIO-
IIYIO0 Ka4eCTBO BBIMTYC-
KaeMOM IPOIYKIINH, a
TaK)X€ HaXOJIUTh KOM-
IPOMUCC MEXIY pas-
JUYHBIMU TPEOOBaHUS-
MU (CTOMMOCTH, Kaue-
cTBa, OE30IIaCHOCTH U
CPOKOB UCITOJTHEHUS )
KaK TIPH KPaTKOCPOU-
HOM, TaK ¥ MpH JOITO-
CPOYHOM ITAHUPOBAHUHU
(TTK-9)

3HaTh: MpaBuja MOBEICHUS U TEXHUKY O€30MIaCHOCTH B
XUMHUYECKOU J1abopaTOpuu; METO/bl MPOBEICHUS IKC-
MePUMEHTAIBHBIX MCCIICAOBAaHUM, MTOJITOTOBKHA paboue-
ro MeECTa; METOJUKH TIOCTPOCHUS rpauKoOB;
METOJUKY pa3pabOTKH OTUYETHOCTH I10 YCTAHOBJICHHBIM
dbopmam

YMeTh: caMOCTOSITENIbHO paboTaTh ¢ METOJAUYECKUMU
PEKOMEHJAUUSMU, TPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL TIPOBEAECHUS SKCIIEPUMEHTAa U 00pabOTKU €ro pe-
3yJbTaTOB; aHAIM3UPOBATH MOJYYEHHBIE PE3YyJIbTaThI;
cTpouth rpaduku, pa3padaTbiBaTh OTYETHOCTH IO
YCTaHOBJICHHBIM (hopMam

Brnaners: mMerogaMu OpraHM3alil CaMOCTOSTEIbLHOMN
paboTHI, aHaIW3a MOJyYeHHON HHGOPMAIIUU; CII0CO0-
HOCTBIO MPOBOJUTH aHAIN3 UH(OPMAIIUHA, METOIUKOMN
MOCTPOCHUST  TpauKOB;, METOIMKON  pa3paboTKu
OTYETHOCTH I10 YCTAaHOBJICHHBIM (popMam

TemaTn4ueckoe coacpKaHue TUCIIUILINHBI

Paznen, moay.b

HHoapasaen, rema

Mopyne 1. Crpoenue u
CBOICTBA BELECTBA.
TepMonuHaMuka W KH-
HETUKA XUMHUYECKUX
MPOLIECCOB

Tema 1. OcHOBHBIE TOHATHA U 3aKOHBI XUMHUU

Tema 2. OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BE-
IIECTB

Tema 3. Ctpoenue atoma. [leprnoanueckas cuctema
JI.. MenpaeneeBa

Tema 4. Xumnueckas cBsi3b. [IpocTpancTBeHHOE
CTPOECHHUE MOJIEKY

Tema 5. @a30BbIE COCTOSTHUS BEWIECTB. MeXMONEKy-




JIAPHBIC BBaHMOHCﬁCTBHH

Tema 6. TepmoanHaMHKa XUMUYECKUX PEAKIUAN

Tema 7. KuneTnka XUMUYECKUX PEAKIUU. XUMHYE-
CKO€ PaBHOBECHUE

Mopyie 2. PactBOpsI 1
JUCTIEPCHBIE  CHUCTEMBI.
DIEKTPOXUMUYECKUE
IIPOLIECCHI

Tema 8. PactBopbl. CriocOOBI BRIpaKCHHS KOHIICH-
TpaIy pacTBOPOB. XUMHUYECKHE PABHOBECHS B pac-
TBOpax

Tema 9. PaCTBOpBI HCIOJICKTPOJINTOB U 3JICKTPOJIMTOB

Tema 10. Kosutouabie pacTBOPBI

Tema 11. OxkuCINTETLHO-BOCCTAHOBUTEIIBHBIC pEeaK-
WU, DJIEKTPOXUMHUS: OCHOBHBIC MTOHATHS

Tema 12. BO3HUKHOBEHUE 3JEKTPOIHOTO MOTECHIMA-
na. ['asibBaHUYECKUE TTPOLIECCHI

Tema 13. DnekTponu3 paciuiaBoB U BOAHBIX PACTBO-
poB

Tema 14. Koppo3zus metamioB. CiocoObl 3alTUThHI
METaJUIOB OT KOPPO3UHU

O01mas Tpy10eMKOCTh JUCUUILINHBI (YueOHOro kypca) — 4 3ET.

Pa3pa0doruuk nmporpamMmsI:

JloneHT, K.T.H.

(OoadicHOCMb, YueHoe 36aHue, CIenetb)

M.A. Tpoimnna

(noonucy) (U.0.Pamunus)



4. CTpyKTYypa M colep:KaHue JUCHUILIHHBI (Y4eOHOoro kypca) Xumus

Kypc nzyuenus 2

Pasneun, Moapasaen, Tema Bunnl yue6Hoii pa6oThI Heo0xoaumble Dopmbl Pexomeny-
MOZyJIb KonrakTHas paGorta CamocTosiTeJibHast paboTa MaTepHAIbHO- TeKyLero emasl JIMTe-
(B yacax) TeXHUYECKHE KOHTPOJIs parypa (Ne)
BCEro @opmbl NIPOBEIEHUS JIEKIHUI, (opmbI opranuzanuu pecypchbl (HanMeHo-
. 5 i g 1a00PATOPHBIX, IPAKTHYECKHX €CaMOCTOATEJIbHOM BaHue oue-
z z & g 3aHATHUH, MeTOAbI 00y4eHuUsl, % padoThbI HOYHOIO
£ g g E = peaiu3youue npuMeHsieMy o § cpeacrsa)
b - E 5 | 00pa3oBATEILHYIO TEXHOAOTHIO | =
Monyms 1. Crpoe- | Tema 1. OcHoBHBIE 2 2 BeOunap Ha OHIAHHILIOIAIKE, 10 Wsydenne  BUICOJCKLHU LMS-cucrema Ha ocHoe | Otuer 1o [1-2]
HUE ¥ CBOMCTBAa | MOHATUS W 3aKOHbI JIUCKYyCCHs B yaTe BeOHHapa. mo wuroraM BeOunHapa mo | Moodle, kommbioTep MO0 | TpakTHYIE-
BemecTBa. TepMo- | XUMHHU BeimonHeHne npakTHIecKon teme 1. CamocrosTenbHOe | InIaHOIeT MO0 cMapTdoH CKoif pabore.
JMHAMHKA W KHHe- paboThI ¢ KOHCYIbTALUEH Tpe- BBIMOJIHGHUE — NPaKTHYe- Ipomexy-
THKAa  XUMHYECKUX nojaBatens Ha popyMme u yepes ckoit pabotel. Konrtpons TOYHBIN TeCT
IPOIIECCOB KOMMEHTapHH B 3aJaHHSIX cmensl IP -anpecos, aHa- o Teme 1.
JIU3 TeKyllel ycrneBaeMo-
ctu npu nomoum BPC-
peliTunra. Bemonuenue
MIPOMEXYTOYHOTO  TecTa
o Teme 1
Tema 2. OcHOBHbIE 6 CamocrositenbHoe mu3yde- | LMS-cuctema na ocHoBe | IIpomexy- [1-2]
KJIacChl ~ HeOopraHude- HUE MarepuanoB 9nek- | Moodle, koMIboTep MO0 | TOYHBII TecT
CKHUX BELIECTB TPOHHOTO y4YeOHHWKa TII0 | IDIaHOIeT JIMO0 cMapTdhoH o Teme 2
TeMe 2. Brmomnnenue
MPOMEXYTOYHOTO  TecTa
no Teme 2. AHanu3 rno.e-
JeHus1 00y4aroImuXxcsi Ipu
nomonm LRS-cuctemsr u
Experience API, anamm3
TEKyIe  ycleBaeMOCTH
npu nomou BPC-
pelTuHra
Tema 3. Crpoenue 10 CamocrositennbHoe m3yde- | LMS-cucrema na ocHoBe | IIpomexy- [1-2]
atoma. [lepuogmueckas HUE MarepuajoB dyek- | Moodle, kommbroTep MO0 | TOYHBIN TECT
cucrema JI.M. Menne- TPOHHOTO Yyd4eOHMKa IO | IUIAHIIET JIMO0 cMapThOoH 1o Teme 3

JIeeBa

Teme 3. BoinmonHenue
MPOMEXYTOYHOTO  TeCTa
no teme 3. AHaJu3 MOBe-
JeHus1 00y4aroIuXcsl Ipu
nomomu LRS-cucremsr u
Experience API, anamu3
TEKyIleH  yCHeBaeMOCTH




npu TIOMOIIA BPC-
peitunra

Tema 4. Xumuueckas
cBs3b. IIpocTpaHCcTBEH-
HOE CTPOCHUE MOJIEKYJI

10

CaMOCTOsITEIIbHOE U3y4e-
HHE MAaTepHalioB  JJEK-
TPOHHOrO y4YeOHHKA IO
teme 4. BeimonHeHue
MPOMEXYTOYHOTO  TecTa
no teme 4. AHanu3 nose-
JeHHs1 o0ydJaromuxcs mpu
nomomn LRS-cucremsr u
Experience API, anamus
TEKyIEeH yCreBaeMoCTH
npu TIOMOIIU BPC-
pelituHra

LMS-cucrema Ha ocHOBe
Moodle, komnbroTep 1160
[UTAHIIET 100 cMapTHOH

IIpomexy-
TOYHBIN TECT
1o teme 4

[1-2]

Tema 5. ®a3oBsie co-
CTOSIHUS BEILIECTB.
MesxmonekynspHbie
B3aUMOJICHCTBUS

CaMocTosITeIbHOE  H3yde-
HHE MAaTepHalioB  JJIeK-
TPOHHOTO Yy4eOHHKa 110
Teme 5. BrinonHenue
MIPOMEXKYTOUYHOTO  TecTa
mo teme 5. AHanu3 IoBe-
JeHHs1 o0ydJaromuxcs mpu
nomon LRS-cucremsr u
Experience API, anammu3
TEKyIlel  yCreBaeMOCTH
nipu oMo BPC-
pelTUHTa

LMS-cucrema Ha ocHOBe
Moodle, kommbroTep 160
[UTAHIIET 100 cMapTHOH

IIpomexy-
TOYHBIN TECT
1o Teme 5

[1-2]

Tema 6. TepmopnHamu-
Ka XHMHYECKHX peak-
L

10

CamocTosITeIbHOE  H3yde-
HHE MAaTepHalioB JJeK-
TPOHHOTO ydeOHHKa IO
Teme 6. BreinonHeHue
MIPOMEXYTOYHOTO  TecTa
no teme 6. AHanu3 noBe-
JeHus oOyJaromuxcsi pu
nomonm LRS-cucrems! u
Experience API, anamm3
TEKyIle  ycreBaeMoCTH
npu nomou BPC-
peiftunra

LMS-cucrema Ha ocHOBE
Moodle, kommbroTep 160
IUTAHIIET U060 cMapThOH

Ipomexy-
TOYHBIN TeCT
o Teme 6

[1-2]

Tema 7. Kuneruka
XMMHYECKHX  PEaKIHil.
XuMH4eckoe paBHOBeE-
cue

10

CaMocCTOsITeNIbHOE H3Yy4e-
HHE MaTepHalioB  JJIEK-
TPOHHOTO yd4eOHHKa MO
TeMe 7. BeimomHeHue
MIPOMEXYTOYHOTO  TecTa
no teme 7. AHanu3 rno.e-
JeHus1 00y4aroIuXxcsi Ipu
nomou LRS-cucrembr u
Experience API, ananu3
TeKymed  ycIeBaeMOCTH
npy  NOMOUIM BPC-

LMS-cucrema Ha ocHOBe
Moodle, komnbroTep 1160
IUTAHIIET 60 cMapThoH

IIpomexy-
TOYHBIN TECT
1o teme 7

[1-2]




peliTuHra

Monyns 2. PactBo-
pBl M IHCIEPCHBIE
CUCTEMBI. DJIEKTPO-
XMUMHYECKHE  TIPO-
LECChI

Tema 8. PacrtBOpsIL
Crnoco0bl  BBIpaKCHUSI
KOHIIEHTPALlMi PacTBO-
poB. XHMHYECKHE paB-
HOBECHSI B PaCTBOPax

10

CaMoCTOsITeNIbHOE U3y4e-
HHE MAaTepHalioB  JJIEK-
TPOHHOrO y4YeOHHKA IO
TeMe 8. Brmonnenue
MPOMEXYTOYHOTO  TecTa
no teme 8. AHanu3 nose-
JeHHsl o0ydJaromuxcs Mpu
nomomn LRS-cucremsr u
Experience API, anamu3
TEKyLIeH  yCIeBaeMOCTH
npu nomouu BPC-
pelTuHra

LMS-cucrema Ha ocHOBe
Moodle, komnbroTep 1160
IUTAHIIET 160 cMapTdHOH

IIpomexy-
TOYHBIN TECT
1o Teme 8

[1-2]

Tema 9. PactBopsl He-
JNIEKTPOJIUTOB M DIIEK-
TPOJIUTOB

Bebunap Ha oHIalHILIIOIANKE,
JMCKYyCCHs B yaTe BeOHHapa.

10

V3ydeHne BUIECOIEKIHU
1o uTOraM BeOMHapa I0
Teme 9. BeinonHeHue
MIPOMEXYTOYHOTO  TecTa
mo teme 9. AHanu3 IHoBe-
JeHusl o0ydJaromuxcs mpu
nomonm LRS-cucrems! u
Experience API, anamu3
TEKyIlel  ycreBaeMOCTH
npu nomomu bPC-
peiiTunTa

LMS-cucrema Ha ocHOBE
Moodle, kommbroTep 160
IUTaHIIET JIHOO cMapThOH

IIpomexy-
TOYHBIN TECT
1o Teme 9

[1-2]

Tema 10. Komtouausie
pacTBOpPEI

10

CaMocTosITeNIbHOE U3y4e-
HHE MaTepHaJloB JJIeK-
TPOHHOTO ydeOHHKa IO
teme 10. BoinonHenue
MIPOMEXYTOYHOTO  TecTa
no teme 10. Anamu3 mo-
BeACHH  OOYy4YaromuXcs
npu TTOMOIIH LRS-
cucteMsl u  Experience
API, anammuz  Tekymeit
YCIIEBAaEMOCTH TIPH T10-

momu BPC-pelitunra

LMS-cucrema Ha ocHOBe
Moodle, komnbroTep 60
IUTAHIIET U060 cMapThOoH

IIpomexy-
TOYHBIN TECT
1o Teme 10

[1-2]

Tema 11. Oxucnutens-
HO-BOCCTaHOBHTEJIbHBIE
peakiuHu.  DNEKTpOXH-
MUSL: OCHOBHBIC TOHS-
TUS

10

CaMoCTOsITeNIbHOE U3y4e-
HUE MaTepuajoB 3JIeK-
TPOHHOTO yd4eOHHMKa MO
Teme 11. Bpimonnenue
MPOMEXYTOYHOTO  TecTa
no teme 11. Anamu3 mo-
BelCHHS  OOy4YaroImuxcs
npu TTOMOIIH LRS-
cucteMsl U Experience
API, anamu3  Tekymeit
YCIIEBaEMOCTH IIPU TI0-

o BPC-peiitTunra

LMS-cucrema Ha ocHOBe
Moodle, kommnbroTep 1160
TUTaHIIET JIHOO cMapTHOH

Ipomexy-
TOYHBIN TeCT
mo teme 11

[1-2]

Tema 12. BozuukHoBe-

10

CamocTosiTesbHOe nsyde-

LMS-cucrema Ha OCHOBE

IIpomesxy-

[1-2]




HHUC JJIEKTPOAHOTO
noTeHnuana. ['ampBaHu-
YECKHUEC IMPOLECCHL

HHE MAaTepHalioB JJEK-
TPOHHOTO Yy4YeOHHKA IIO
Teme 12. BoinonHenue
MPOMEXYTOYHOTO  TecTa
mo teme 12. AHamu3 mo-
BEICHUsI  OOyYaIONIHXCs
npu TTOMOLIH LRS-
cucrembl U Experience
API, ananu3 Tekyuien

YCIIEBAEMOCTH TPH  TIO-
mouu BPC-pelitunra

Moodle, komnbroTep 1160
IUTAHIIET JIHOO cMapTHOH

TOYHBIN TECT
1o teme 12

Tema 13. Dnexrponus
paciulaBOB M BOJHBIX
pacTBOpoB

10

CaMocTosTelIbHOE U3y4e-
HHE MAaTepHalioB JJEK-
TPOHHOrO y4YeOHHKa IIO
teme 13. BoinonHenue
MPOMEXYTOYHOTO  TecTa
no teme 13. Anamu3 mo-
BeleHUA  OOy4aroIuXxcs
npu TTOMOLIH LRS-
cucrembl U Experience
API, aHanu3  Tekymei
YCIIEBAEMOCTH TIPU T10-

o BPC-peiitunra

LMS-cuctema Ha ocHOBe
Moodle, kommbroTep 160
IUTaHIIET JIHOO cMapTHOH

IIpomexy-
TOYHBIN TECT
mo Teme 13

[1-2]

Tema 14. Kopposus
METaJlIoB. Crioco0sr
3aIUTBl METAJIOB  OT
KOpPpO3UH

Brmosnsenne nadbopaTopHOi
paboTBI ¢ KOHCYIbTAIMEN Mpero-
naBatessi Ha (popyMe u depes
KOMMEHTAapHH B 3a1aHHUSIX

10

CaMocTosTeIbHOE H3yde-
HHE MAaTepHalioB JJeK-
TPOHHOTO ydeOHHKa IO
teme 14. CamocTosATens-
HOE BBINOJIHEHUE Jlabopa-
TopHOH  padotel.  Komn-
Tposk cMmeHsl IP -anpecos,
aHalIM3 TeKyllel ycresa-
€MOCTH TIpM  TIOMOIIH
BPC-peiitunra.  Brimon-
HEHHE IIPOMEKYTOIHOTO
TecTa o Teme 1

LMS-cucrema Ha ocHOBE
Moodle, kommbroTep 160
IUTAHIIET U060 cMapThOH

Otuer o
nabopaTop-
HO¥1 pabore.
Ipomexy-
TOYHBIN TECT
o teme 14

[1-2]

IoaroToBka k 3aueTy

CaMOCTOSITeIbHOE TECTU-
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5. KpI/ITepl/ll/l N HOPMbI TEKYIIETro KOHTPOJIA AU l'[pOMe)KyTO‘IHOﬁ aTrecranmmn

MakcumanbHasi CyMMa, KOTOPYIO MOYKHO HaOpaTh, BBITIOJHUB BCE 3a/1aHUs U T€CThI, cocTaiisieT 100 6amios.

cDOpMI:I TCKYIICI'O KOHTPOJLA

VYcioBus nomycka

Kpurepuu u HOpMbI OLIEHKH

JlabopatopHas pabota

JlommyckaroTcs Bce

Max
4 faiuta

- 4 Gayta BBICTABJISETCS CTY/ICHTY, €CITA OTYET
BBIIIOJIHCH O3 3aMCUaHUM;

- 3 Gayuia BBICTABJISIETCS CTYJICHTY, €CJIU B OTUe-
TE€ COMIepKATCSl HEOOBIITNE HETOUYETHI;

- 2 Gayia BBICTABJISIETCS CTYJICHTY, €CJIU B OTUe-
T€ COoJIep KaTCsl OIIMOKHY B BBIBOJIEC K padoTe;

- 1 Gay BBICTaBISIETCS CTYJEHTY, €CJTU B OTUCTE
coziep KaTcs CYIIECTBEHHBIE OIMOKH B pacye-
Tax;

- 0 6anI0B BBICTABISIETCS CTYAEHTY, €CIH J1abo-
paTopHasi paboTa HE BBIIIOJHEHA

[IpakTruueckas paborta

JlonyckaroTcs Bce

Max
4 fajuta

- 4 Ganna BBICTaBISETCS CTYJEHTY, €CJIU BbI-
MOJIHEHBI 5 3aJIaHUM;

- 3 Gayia BBICTABJISETCS CTYJICHTY, €CITU BbI-
MOJIHEHBI 4 3a/1aHus;

- 2 Gayia BBICTABIISETCS CTYJIEHTY, €CITU BbI-
TTOJIHEHBI 3 3a/IaHus;

- 1 Gayu1 BBICTABISETCS CTY/ICHTY, €CJIN BBITIOJ-
HEeHbI 1-2 3a7anus;

- () 6a;I0B BBICTABIIACTCS CTYACHTY, €CIIH MPaK-
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TUYeCKasi paboTa He BHITIOJIHEHA
IIpomexxyTounsie TecThl TI0 | [omyckaroTcs Bce Max 1 Bonpoc — 0,5 G6amna
teMmam 1-14 42 Gamia (6 BOITPOCOB B Ka)XJ10M ITPOMEKYTOUYHOM TECTE)
(3 Ganna 3a KaxIblit OrpaHuyeHue Ha KOJIMYECTBO MOMBITOK: 3
IPOMEKYTOUYHBIN TeCT)
Nroroseiit Tect JlomyckaroTCs BCe Max 1 Bompoc — 2 Gana
50 6amoB (25 BOIIPOCOB B UTOTOBOM TECTE)
OrpaHnyeHue Ha KOJTUYECTBO MOMBITOK: 2
Orpanunyenue 1o BpeMenu: 40 MuH.

OtmeTtka 00 3K3aMeHe (bOpMI/IpyeTCH ABTOMAaTHU4YCCKH, HA OCHOBC NTOI'OBOI'O peﬁTI/IHFOBOFO OaJjiia 1o pe3yiibTaTaM IIPOXOKIACHUA
CTYACHTOM AUCHHIIIIMHBI, B COOTBCTCTBUHU CO [Ixanon IICpeBoOaa peﬁTI/IHFOBBIX 0aJI0B B TPpaAUITUOHHBIC OIICHKH:

dopma npoBeACHUS YcnoBus nomycka Kputepun 1 HOpMBI OLIEHKH
MIPOMEXKYTOYHOMN aTTECTAIUU
3auer (110 HaKoNMUTeIbHOMY | BrimonHenue nabopaTop- | «3a4TE€HO» 40 — 100 6amnoB
PEUTHHTY) HOM, MPAKTHYECKOW pa- | «HE 3aU4TCHO Menee 40 6aioB
00T, IPOMEKYTOUHBIX Te-
cTOB 110 TeMaM 1-14
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6. Kpurepuu 1 HOpMBI OlIeHKH KYPCOBBIX padoT (MP0eKTOB)

KypcoBsie paboThI (IPOEKTHI) y4eOHBIM MIJIAHOM HE MPEAYCMOTPEHBHI.

/. IlpumMepHasi TeMAaTHKA MUCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECKUX H AP.)

[TucbmenHbIe pabOThHI Y4EOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

8. Bonpocsl Kk 3a4eTy

Ne i/ Bonpockr

1 OCHOBHBIE ITOHATHSI XUMHUU: aTOM, MOH, MOJIEKYJIA, 3JIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMHYECKHUX 3JIEMEHTOB

3 Mouib - KaKk eIMHHIIA U3MEPEHUS KOJIMYECTBA BEILIECTBA

4 3aKOH COXpaHEHUs MaccChl, TOCTOSHCTBA cocTaBa. [I[puMeHenue ero B Xu-
MUYECKHUX pacueTax

5 3aKOH MOCTOSHCTBA coCTaBa. I [puMeHeHnE €ero B XUMUYECKUX pacyeTax

6 ['a30BbIl 3aKOH KPAaTHBIX OTHOLIEHUN U IPUMEHEHHE €T0 B TEXHUYECKUX
pacueTax

7 ["a30BbIl 3aKOH ABOragpo ¥ MPUMEHEHNE €T0 B TEXHUYECKUX pacyeTax

8 I"a30BpIi1 3aKk0H MenaeneeBa-Knainiepona 1 IpuMEHEHUE €T0 B TEXHUYE-
CKHX pacuerax

9 XUMHUUYECKUM SKBUBAJIEHT IPOCTHIX U CI0XKHBIX BEIIECTB

10 | MonspHas macca ¥ MOJIIPHBIA 00BEM DKBUBAJICHTA

11 | 3aKOH 3KBUBAJIEHTOB

12 | Ilousitue 06 3HTANBINU. [IepBbIil 3aKOH TEPMOIMHAMUKH.

13 DHTabnus 00pa30BaHUs BEIIESCTBA

14 | DHranenusa peakuuu. 3akoH ['ecca

15 | DHTanenus cropaHus U TEIIOTBOPHAS CIOCOOHOCTH TOILJIUB

16 DHTpONHUS - KaK TepMOJAUHAMHUECKash QYHKLIUS COCTOSTHUSI CUCTEMBI.
Pacuer sHTpOnIMM peakiuu

17 | HampaBieHHOCTh XUMUYECKUX peakiuii. Jueprus [ uo6oca

18 CKOpOCTh XUMHUYECKUX peaklnidi. [ OMOreHHbIE U T€TEpOreHHbIE MTPOLIEC-
ChI

19 | 3akon nelcTByromux macc. KoHcTaHTa CKOPOCTH peakiuu

20 3aBUCUMOCTB CKOPOCTH OT Temrnepatypbl. TemneparypHbsiii Koahuiim-
eHt. [IpaBuiio Baut-I'odda

21 YpaBHeHue AppeHuyca. 3aBUCHMOCTb KOHCTaHTBI CKOPOCTH OT TeEMITEepa-
Typbl. Pacuer sHeprum akTuBauuu

22 | 3aBUCUMOCTb CKOPOCTU PEAKLIUU OT NapLUaIbHOTO JaBICHUS

23 | Xumnueckoe paBHoBecue. KoHcranTta paBHOBecHsI.

24 | Cmemienue xumuueckoro paBHoBecus. [lpunnun Jle-1llarenne




25

PactBopbl. CiocoObl BeIpaskeHUsI KOHIIEHTPAIIUU PaCTBOPOB

26 | MexanusM pactBopeHus. TepMOAMHAMHUKA PACTBOPEHUSI.

27 | KomnmuratuBHbIE CBOMCTBA pacTBOPOB: 3akoHbI Payns u Bant-T'odda
HcTuHHBIE ¥ TOTEHIIMATBHBIE SJIEKTPOJIUTHI. Jlucconuanus 31eKTpOIUTOB

28 | (KHCIIOT, OCHOBaHUI, cojei). KoHCcTaHTa AMCCONHUAIMK TOTEHIINATbHBIX
AJIEKTPOJINTOB

29 | 3akon pazbasnenust OctBanpaa. M3oronnueckuit ko3hduireHt.

30 | 3akous! Payns u Bant-I'odda 151 pacTBOpOB 37EKTPOIUTOB

31 Jucconanus Boasl. Bogopoansii mokasarens (pH)

32 | IIlpousBeneHne pacCTBOPUMOCTH.

33 | OOMeHHbIEe peaKkiluu B pacTBOPAX DIEKTPOIUTOB

34 | M'maponus. pH BOgHBIX pacTBOPOB coJiei

35 | ducnepcubie cucteMbl. KotonaHbie pacTBOPHI

36 | [TomyyeHue KOIOUIHBIX PACTBOPOB

37 | CBoiicTBa KOJIJIOUTHBIX PACTBOPOB

38 | DIEKTPOXUMHUIECKHNE CUCTEMBI

39 | DIeKTpOaHBIN MOTEHITUA.

40 | YpaBuenue Hepucra. CtaHgapTHBIN JIEKTPOHBIN MOTEHIIAAT

41 XUMHUYECKHE UCTOYHUKHU TOKA. | abBaHMYECKUH dneMeHT. [IpuHiumn u
pacuet D/1C

42 | DnexTpoau3 paciyiaBoB. PacTBopuMBbIii aHO

43 | DNEeKTPOIU3 BOJHBIX pacTBOPOB. KaToaHbIE U aHOIHBIE MPOIECCHI

44 3akonsl Dapapes.

45 | IIpuMeHeHue AIEKTPOJIN3a B MPOMBIIICHHOCTH

46 Koppo3us merannos u CILIaBOB. [Tprunnbl KOppo3un. TUnbl U BUABI KOP-
PO3UOHHBIX TTOPAKEHUHN

47 XUMHUECKast KOPpO3Hs METAJUIOB. ['a30Bas koppo3usi. XapakTepucTUKa
OKCHUHBIX TUICHOK

48 DnekTpoxuMudeckas Kopposus. Koppo3us Ha KOHTaKTe JBYX METAJIJIOB.
O1eHKa CKOPOCTH KOPPO3UOHHBIX MPOIIECCOB.

49 | BnusHue pa3nuuHbIX (DAKTOPOB HA AIEKTPOXUMHUICCKYIO KOPPO3HIO
MeToap! 3aTUThl METAJUIOB OT KOPPO3un. MeTainueckne U HeMeTaJlH -

50 | yeckue mokphITHs. [IpoTekTOpHAs M KaToaHas 3aIuTa. IHIHOUTOPEI

KOpPO3UH
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9. ®oHA OLIEHOYHBIX CPECTB ISl MPOBeAeHHUS MPOMEKYTOUYHOI aTTecTauuu
o0yuamuxcsi Mo JUCHUNINHE

9.1. lacnopT (poHIA OLIEHOYHBIX CPEICTB

Koa xonTposu-
Ne | Konrposmpyembie pa3ieibl | pyeMoOld KOMIIe- HaumenoBanue
n/n (TeMbl) AMCHUIJINHBbI TeHUUH (WK ee | OLIEHOYHOI0 CPeACTBAa
YacTH)
Monayns 1.
Ly . Otuer 1O TMpaKTHYe-
CrtpoeHue u CBOMCTBa Bellle- ckoil pabore. TInoe
1 |crea. Tepmomunamuka u ku- | OIIK-4, TIK-9 p - P
KYTOYHBIE TECTBhI IO
HETHUKA XMMUYECKHUX MPOIEeC-
Temam 1-7
COB
Monayns 2. PactBopsl U auc- Otuet o 1abopaTop-
IIEPCHBIE CHUCTEMBI. DJIEKTPO- HOil pabore. IIpome-
2 p p OITK-4, TIK-9 P P
XUMHYECKHUE TTPOIECChHI KYTOYHBIE TECTBHI IIO
Temam 8-14

9.2. TunoBble KOHTPOJILHBIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0UMbIE
JJI51 OLEHKM 3HAHWI, YMEHM i, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH, Xa-
PAKTEePU3YIOIIUX ITANbl GOPMUPOBAHMS KOMIIETEHIMH B IpoLiecce 0CBOEHU
00pa30BaTeJIbHOM NMPOrPaMMBbI

9.2.1. KomnJieKT 3aiaHuii AJ151 NPAKTHYECKOH padoThI

Tema «Pacuersl o (popMyIaM U YpaBHEHHUSIM

..................................................................................................

..................................................................................................

3ananue 1
HazoBuTe no MexayHapoaHON HOMEHKJaType cieayrouue Bemectsa: Oy, Fe,0g,
Ca(OH)z, H,SO,.

3amanue 2
[IpousBenuTe pacueTsl MO ypaBHEHUIO peakuuu (H.y.):

/r 12r X, T y, 1

Znw*+ HCl(pp) = ZnClagp) + Har).
3amanue 3

OnpenenuTe IPOIECHTHOE CoIepKaHue Kaiaus B MaHTaHaTe Kasg KoMnOg.
3ananue 4

Onpenennte 06beM 40 T merana CH, ipu temneparype 18°C u napnennu 1,2 atw.
3amanue 5

Hanummre ypaBHEHMsI peakiiii, XapaKTepU3yIOLUe CIeIyOIUe TPEBPAILECHHUS

Ca — Ca(OH),

Ca —2 5CaCl,
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Ca —© 5CaCO0Os3 Ca % Ca0O

Kpurepuu oneHku:

- 4 Garuia BBICTaBISICTCS CTYJICHTY, €CJIU BBITIOJTHEHBI S 3a/IlaHU;

- 3 Oajuta BBICTABISICTCS CTYJICHTY, €CJIU BBITIOJIHEHBI 4 3a1aHNs;

- 2 0ajuia BBICTABISICTCS CTYJICHTY, €CJIM BBITIOJIHEHBI 3 3a1aHuUs;

- 1 GaJ BeICTABIISIETCS CTYJEHTY, €CIIU BBITIOJHEHBI 1-2 3a1aHus;

- 0 6aJI0B BBICTABISICTCS CTYJICHTY, €CJIU MIPaKTUYECKast pad0oTa HE BHIMIOJIHEHA

9.2.2. KoMIJieKT THIIOBOIO 3a/IaHUsI K J1aDOpaToOpHOii padoTe

JlaGopaTopHnas padora «Koppo3us meraLioB»

Ileab: 03HaKOMIIEHHE C DJIEKTPOXUMHUUECKON KOPPO3UEiL; pakTOpamMu, BIIUs-

IOIIMKUMHA Ha KOPPO3HI0;, MCTOAaMHU 3daIIUTBI OT KOPPO3UHU.

OnbiT 1. BansiHne aKTHBHOCTH KOHTAKTHPYIOLIET0 META/LJIA HA KOPPO-

310
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Bo3bmute Tpu ckpenku g Oymar. B oHy BCTaBbT€ TOHEHBKHI KyCOYEK Me-
TAJUIMYECKOr0 0JI0Ba, BO BTOPYIO — MEJH, TPETHIO OCTABbTE B KAa4eCTBE KOH-
TPOJIAL.
JloGaBbTe B Tpu MPOOUPKH C BOAOH IO OJHOM KaIlje pacTBOpa COJISHON KHUCIIO-
THI, 110 2-3 Karuti pactBopa kpacHoit kposiHoii conu K3[Fe(CN)g] u onycTure B
HUX CKPEIIKH.
OTMeTbTE HHTEHCUBHOCTh OKPACKH BO BCEX TPEX MPOOUpPKaX.
Crenaiite BBIBOABI O CKOPOCTH KOPPO3HMM B Ka)KJIOM CIydae M HAIMILUTE Ka-
TOJHBIE U AHOJHBIEC PEAKIUU.

OmnbIT 2. Biansinue cpeabl HA CKOPOCTh KOPPO3HH
Bo3bmute Tpu npobupku. B mepByro HalieliTe pacTBOp XJOpUJa MarHusi, BO
BTOPYIO — PACTBOP COJISTHOM KMCJOTHI, B TPETHIO — TUCTUILUIMPOBAHHYIO BOAY.
OOHOBpPEMEHHO OMYCTHUTE BO BCE MPOOUPKHU 1O OJTHOM CKpENKeE.
Job6aBbTe uepe3 5-10 MUHYT B KaXAyr0 NpOOUPKY MO 3 Karuik pacTBopa Kpac-
HOM KPOBSIHOM COJIN.
OOBbsICHUTE MHTEHCMBHOCTb OKpacku (BO BceX 1M MpoOupKax?), HAMUIIUTE
YPaBHEHHUS MPOTEKAIOLINX PEAKLINHI, CACTAUTE BBIBO/I.

OmnbIT 3. DIeKTPOKOPPO3MS MeTaJLIa
Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHJa HATPHUSI.
JloGaBbTe B KakJ10€ KOJEHO MO 2 Kalljld PacTBOpPa KPACHOW KPOBSHOW COJH U
dbenondranenna.
[Torpy3ute B pacTBOp JKEJIE3HBIE JIEKTPOABI (CKPENKU) U MOAKIOYUTE K dJIEK-
TPOAAaM IOCTOSIHHBIN TOK.
OObsacHUTE HAOTIOCHUS U 3aIUIIUTE aHOAHBIN U KaTOAHBIN MPOLIECCHI.

OnbIT 4. AHOAHBIE U KATOIHbIE MOKPBITHS
Hanetite B aBe npoOupku 1o 15-20 kamenb pacTBOpa CEpHOM KHUCJIOTHI U J0-
0aBbTE MO 2 KaIlJIM pacTBOpPa KPACHOM KPOBSIHOM COJIH.
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Onyctute B 0JHY IPOOUPKY MOJIOCKY OLIMHKOBAHHOTO eJje3a, B IPYTylo — JIy-
XKEHOTO, MPEBAPUTENBHO ClIeJIaB HA WX MOBEPXHOCTH TIyOOKHE ILaparvHbI
HOKOM.
OtmethTe uepe3 5-10 MUHYT NOSIBJICHUE CUHEW OKpackd B MecTe IapanuH (B
Kakou mpobupke?).
OObsicHUTE HAOMIOACHUS U 3alUIIUTE AHOIHBIM M KATOJIHBIM Mpolecchl s
KaXXJI0M rajabBaHOIAPHI.

Omnpbit S. IIporexkTopHas 3amura
Jlo6aBbTE B IB€ TPOOUPKH C AUCTUUIMPOBAHHOM BOJOU MO OJHOM Karjie CoJs-
HOW KHUCIIOTHI Y IO JIB€ KaIUIK pACTBOPA KPACHOM KPOBSIHOW COJIU.
OmnycTtute B OJHY MPOOUPKY CKPENKY, B APYTYIO — CKPETKY B KOHTAKTE C aJlfo-
MUHHUEM.
OTMeThTe OSBICHUE MHTEHCUBHOM CUHEHN OKpAacKH (B Kakoil mpooupke?).
OObsicHuTe HaOMIOIeHU. 3aUIINTE KATOIHBIN U aHOHBIN nporiecchl. Cre-
naiTe BbIBOJI. Kakyro poib BBIIOIHSIET aTFOMUHUMN?

OmnbIT 6. IIpuMeHeHre HHTUOUTOPOB
Haneiite B 1Be mpoOupku 1%-HbIl pacTBOp CEPHOM KUCIOTHI U I06aBHTE 1O 2-
3 Karm pacTBopa KpaCHOM KPOBSIHOM COJIH.
PactBopuTte B 01HOM nipoOupke ypoTpornuH (1 mmaTens).
Onycturte B 06e mpoObupku 1o oaHou ckpenke. Kakoi nadbmogaercs agpdext?
Kakyto poib BBITONHSIET ypOTPOIUH?

Kpurepum ouenkmu:

- 4 Oasuta BBICTABIIETCS CTYJEHTY, €CJIM OTUYET BBINOJIHEH 0€3 3aMEeUaHUl;

- 3 Oajuia BBICTABIISIETCS CTYACHTY, €CIIU B OTUETE CO/EpKATCS HEOObIIINE
HEJIOYETHI;

- 2 Oasuia BBICTABIISIETCS CTYACHTY, €CITU B OTUYETE COACPKATCS OIUOKH B BBIBOJIC K
pabore;

- 1 Gast BBICTaBIIAICTCS CTYACHTY, €CIIM B OTUETE COEPIKATCS CYIIECTBEHHBIC
OIIUOKH B pacyeTax;

- 0 OaJIJIOB BBICTABIISIETCS] CTYAEHTY, €CJIH JIabopaTopHasi padoTa HE BBIIIOJIHEHA

9.2.3. TunoBble 3aaHusi MPoMexKYTOUHOT0 TecTupoBanusi C1O Pocan-

CTAaHT

Kpurepuu oueHku:
[IpomexxyTouHbIl TeCT MO TeMme cocTouT u3 6 Bompocos (1 Bompoc — 0,5

Oayna). MakcumaabHOE KOJIMYECTBO 0aioB — 3

IIpome:kyTOo4HBIE TECTHI IO Teme 1:

3aganune Nel

YKaxuTe psifl, COAEpKAIUA TOJTBKO OCHOBHBIE OKCHJIBI

BriOepute oauH u3 4 BapuaHTOB OTBETA!
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1) NiO, SO,, CuO

2) N20, NO, CaO
3) Na,O, BaO, CuO
4) Cr0Os, K70, CrO

3aganue Ne2
Cpenu yka3zaHHBIX BEIIECTB MPOCTHIMU SIBIISIOTCS

Bribepute oquH u3 4 BapuaHTOB OTBETA!

1) CO,, 0y, CO

2) 0., C, H,

3) C, CaO, H202
4) SOy, Oy, H,O

3aganue Ne3
O6neMm 10 moreit azota u 00beM 10 mosteit kucnoposa (H.y.)

BriOepute oauH U3 4 BApUaHTOB OTBETA!

1) OJWHAKOB U cocTaBisieT 22,4 1
2) pa3HbIid

3) HEJb3s1 CPAaBHUBATH

4) OJMHAKOB U COCTaBisieT 224 1

[TonHbIi cOOpHUK TECTOB M0 Kypcey «OO0Ias u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224

10. O0pa3oBaTe/ibHbIC TEXHOJIOTHH U METOAMYECKHE YKA3AHUSA 10 OCBOCHHIO
AUCHHUILIMHBI (Y4e0HOr0 Kypca)

[Ipu peanvzanmu AUCUUIUIMHBI UCIOJB3YETCS CETEBas TEXHOJIOTUS - M3yde-
HUE Kypca MOCPEACTBOM AJICKTPOHHBIX YYEOHO-METOJAMUYECKUX MaTepHajoB, pas-
MEIIEHHBIX B O0YYAIONIeH Cpesie ¢ UCIOIb30BaHMEM KOMIIBIOTEPA, MOAKIIOUEHHO-
ro K cetu IHTepHeT.

MBTO}II/I‘ICCKI/IC PEKOMEHIANUMA CTYACHTY IO U3YICHUIO TUCHMUILJIMHBI

Monayas 1. CTpoeHue u cBoiicTBa BemecTBa. TepMoAMHAMUKA U KUHe-
THKA XMMHUYECKHUX MPOLECcCOB

Tema BeOuHapa:
OCHOBHBIC TTOHATHS M 3aKOHBI XUMHH.
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Tema npakTuyeckou padoThI:
Pacuetsl o hopmysam U ypaBHEHHSIM.

HN3y4uB JaHHBIA MOAYJ/Ib, CTYJICHT J0JIKEH:

UMETh MPEICTaBICHHE 00 OCHOBHBIX MOHATHSIX M 3aKOHAX XUMHUU; Ki1accudu-
Kallu{ BEUIECTB; CTPOCHUHU aTOMa; THMAaX XUMUYECKOUN CBSI3U; 00 dHEPreTUYEeCKUX
M3MEHEHHSIX B CUCTEMAX, B KOTOPBIX MPOUCXOAUT B3aUMOACHCTBHE MEXKAY Bellle-
CTBAMU; CKOPOCTH XMMUYECKUX PEAKLUN U METOJIAaX €€ PETYJIUPOBAHU.

3HATh:

OCHOBHBIE MOHATHUS XUMHH (MOJIEKYJIa, aTOM, XUMHUYECKUH AJIE€MEHT, MOJIb, MO-
JIsIpHas Macca);

OCHOBHBIE 3aKOHBI XUMUU (COXpPaHEHUsI MacChl, IOCTOSIHCTBA COCTaBa, O0BEMHBIX
OTHOILIEHUH, ABorajpo, ypaBueHue MenaeneeBa-Knaneiipona, o0beIuHEHHBIN Tra-
30BBIN 3aKOH);

COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOCHHSI aTOMa; KBAaHTOBBIE
quclia, paBujia U MPUHLUIIBI COCTABIICHUS JIEKTPOHHOM KOHPUTYpaLlUU XUMUYe-
CKOTI'O 3JIEMEHTA;

TUIIBI XUMUYECKOM CBSI3M (MOHHYIO, KOBAJEHTHYIO, METAJUIMYECKYIO, BOJOPOJ-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKHU;

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI;
TEpMOANHAMHYECKHE (QYHKLUU COCTOSIHUS, CIOco0 U3 pacyeTa (3akoH ['ecca u ero
CJIEICTBUE);
BJIMSIHHE TEMIIEPATyphbl HA BO3MOKHOCTb IIPOTEKaHUS PEAKIIUU B 3aBUCUMOCTH OT
YUCJICHHBIX 3HAYEHUI SHTAJIBIIUU U SHTPOIUHU PEaKLUU;
BJIUSIHAE HA CKOPOCTh XUMUYECKON PEAKIIMU KOHLUEHTPALNH (3aKOH AEHCTBYIOIIMX
Macc);
BJIMSIHHE HA CKOPOCTh peaklnu TeMrepatypsl (mpaBuiio Bant-I'odda u ypaBHeHue
Appennyca);
BJIMSIHUE HA CKOPOCTh PEAKLIMK KaTalIu3aTOPOB;
XUMUUYECKOE paBHOBECHE U CTIOCOORI ero cMmemenus (nmpuniun Jle [larenbe)
yMeTh:
IIPOBOJIUTH XUMUYECKUI SKCIIEPUMEHT M aHAJIN3 NIOJYYEHHBIX PE3YyJIbTaTOB;
OMpeaesTh BO3MOKHOCTb MPOTEKAHUS PEaKIUU;
PEryIMpOBaTh CKOPOCTh XUMHUYECKOW PEAKLINH.
yMeTh:
IIPOBOJIUTH XUMUYECKUI SKCIIEPUMEHT U aHAJIN3 NIOJyYEHHBIX PE3YyJIbTaTOB;
IPOBOJUTH KOJIMYECTBEHHBIE PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKIUH;
COCTaBJIISITh 3JIEKTPOHHYIO KOHPUTYPALIUIO XUMUUYECKHUX AJIEMEHTOB;
OnpeaeNnsaTh TUI XUMUUYECKOU CBSI3U B BEILIECTBE U €T0 MPOCTPAHCTBEHHOE
CTPOEHHE; COCTABNIATH CTPYKTYPHYIO (POpPMYITy BEIIECTBA;
ONpeaesTh BO3MOKHOCTb MMPOTEKAHUS PEaKLIUU;
PEryJInupoBaTh CKOPOCTh XUMUUYECKOU PEAKIIUU.
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MeToanyeckue peKOMeHAAIUM M0 U3YyYEeHHI0 MOTYJIsI
[Tpu ocBOeHUM MOAYJISI HEOOXOIUMO:

U3YYUTh Y4YEOHBI MaTepuan IO COOTBETCTBYIOLIEMY MOJYJIO JHUCIMILIAHBI,
UCIIOJIb3YS JIEKIIMOHHBIN MaTepHall U JIUTepaTypy MO JTaHHON TeMaTHKE;
aKIICHTUPOBATh BHUMAHHUE HA: OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMUU; Kilaccu(pu-
KalluM BEIIECTB; OOIIMX XUMHUYECKMX CBOWCTBAX BEIECTB OJHOTO KJlacca; CTpoe-
HUU aTOMa; KBAHTOBBIX YMCJIAX; COCTABICHUH JIEKTPOHHON KOH(MUTYpallUd XUMHU-
YECKUX DJIEMEHTOB; TUIAX XUMHUYECKOUN CBSI3H; MPOCTPAHCTBEHHOM CTPOEHUH MO-
JIEKYJT; SHTAJIbIIUK 00pa30BaHuUs, CTOPAHUsl U PEaKIIMK; SHTPOIMH BEIleCTBa U pe-
akuuu; 3Hepruu ['mb0ca; KHHETUYECKUX YpaBHEHUSX JJI TOMO- M T€T€POTEeHHBIX
peaKIuii; YJHEPTUM aKTUBALIMHU; OCOOEHHOCTSAX MPOTEKAHUSI TETEPOTCHHBIX MPOIEC-
COB; XUMHUUYECKOM PaBHOBECHH U CIIOCO0AX €ro CMEIICHUSI.

OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI:

1. Yro Takoe OTHOCUTENbHas aroMHas Macca? PaccuumTaiiTe OTHOCHTEIBbHYIO
aToMHYI0 Maccy cepsl, ecian m(S)=5,3-102 r, a m(C)=2,0-10%r.

2. Paccuuraiite aOCONIOTHYIO MacCy MOJIEKYJbI CEPHOM KUCIOTHI, €CIU €€ OTHO-
CUTEJIbHAsI MOJIEKYJIsIpHas Macca paBHa 98.

3. OTHOCHTEeIBHAs TUIOTHOCTD raza o BOAOPOAY, coaepskarero 27,27% yriaeposa
u 72,73% xucnoponaa, papHa 22. Onpenenure OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO
Maccy rasza v ero XuMHU4ecKkyro Gopmyiy.

4. OTHOCHUTENbHBIC MIIOTHOCTH T'a30B MO BO3AyXYy paBHbL: a) 0,9; 6) 3,17. Onpene-
auTe maccy | 1 kaxkaoro rasa.

5. Onpenenute, Kakoil 370 MeTaiu1, eciau 1,6 r kanbius U 2,615 T 1ByXBaJICHTHOTO
MeTaJlJla BHITECHSIOT U3 KUCJIOThl OJUHAKOBBIM 00bEM BOAOpOAA MPU OAHUX U
TEX K€ YCIOBUSIX.

6. Xmopun metama conaepxkut 69% xiopa. OTHOCUTENbHAsT aTOMHasi Macca Me-
Tajia paBHa 47,9. Onpenenure CTENEeHb OKUCIEHUS METAJIa B 3TOM COEIUHE-
HUWU.

7. TIpu temneparype 100°C u nasnenun 50 arm. ras 3anumaer oobem 10 M3, Ilpu-
BEJIUTE 00BEM ATOTO r'asza K H.Y.

8. Hamwmmure mosiHbIe 3JE€KTPOHHBIC KOH(DUTYpALIUU aTOMOB 3JIEMEHTOB C TOPSII-
KOBBIMM HOMEpamu 15 u 23. YKakute BaleHTHBIE JIEKTPOHBI 3TUX YJIEMEHTOB.

9. Hanuummre 31eKTPOHHBIE KOHHUIYPALMHA aTOMOB CEPhl M XpOMa U MOHOB S 1
Cr3". CpaBHuTE pasinychl aTOMOB U HOHOB.

10.¥V kakux U3 HWKE MPUBEICHHBIX MOJICKYJ XUMHUYECKHE CBSI3U UMEIOT MOJISIp-
HbIi xapakTtep: Oz, CO, HF, N2, NHs.

11.Onpenenvte BaJ€HTHOCTh aTOMHHHUS B OCHOBHOM U BO30YXKJIEHHOM COCTOSI-
HUSX.

12.Yemy paBHa Macca | MOJIb SKBUBAJICHTOB 0JIOBAa B PEAKIIUSIX €T0 BOCCTAHOBIIC-
Hus: a) Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13.PaccuuTaiiTe MOJIIpHYIO MacCy JKBHBAJICHTa JKejie3a B COCIUHECHUSX €ro C
KHCJIOpOa0M, coaepkammux a) 70 u 0) 77,8% xene3a.

14.0Onpenennre 3KBUBAJIEHT M MOJIIPHYIO MacCy 3KBHBAJIEHTA HMOHOB JKelie3a B
npHBeIeHHEIX peakusx: a) Fe3* +1e = Fe?*; 6) Fe®* + 30H = Fe(OH);
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15.PaccunTaiiTe MOJISIpHYIO MacCy SKBUBaJIeHTa MeTasuia, eciin 0,029 r ero BbI-
TECHAIOT U3 KucaoTsl 30 M1 Bojiopoja (H.Y.).

16.ITpu coenquuennu 3,2 T xKeje3a ¢ KUCIOpoaoM Beiaeamiock 40 kJ[x Teria.
Paccuwnraiite 3HTaIBINIO 00pa3oBanus okcua xxenesa (11).

17. PaccunTaiiTe TEIIOTBOPHYIO CIIOCOOHOCTh METAHA.

18.PaccunTaiiTe KOMMYECTBO TeIIa, KOTOPOE BBIACTUTCS TpH cropaHuu 50 M
cMmecH, cocrosieit uz 50% kucnopona, 25% Bojopoaa u 25% yrieKUciIoro ra-
3a.

19.Cnenaiite BBIBOJ O BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO TPOTEKAHUSI PEAKIIUU B
CTaHJIAPTHBIX YCJIOBUSX, €CJIM U3BECTHO, UTO AHpo = - 293 x/Ix, ASpo = 27
JIx/K.

20.Paccuntaiire 3HTanbnuio peakuuu: 2NaOH s + HaSO400 = Na2SOsr) +
2H20¢x).

21. Onpeaenurte 3HaKU U3MEHEHUS SHTAJBIIUUA M SHTPOIUU JJIS CIEAYIOLIEro Tep-
MoauHaMuueckoro npouecca: 2Hoiy + Oz = 2H20 .

22.B xakux ciaydasix dHTAJIbIINS CTOPAHUSI POCTOTO BEIIECTBA paBHA SHTAIBITUU
00pa30BaHUsI CI0KHOTO?

23.Kaxk BbIpa)kaeTcsi CKOPOCTh XMMHYECKOW PEaKIMK 10 3aKOHY JACHCTBYIOIINX
Macc B TOMOT'E€HHBIX U T€TEPOTEHHBIX PEaKIUsIX?

24.Onpenenute OOIMIMIA U YACTHBIC MOPSIAKU IO KOMIIOHEHTaM CIIEAYIONIEeH XUMU-
yeckoit peakiuu: 2CoHg + 702 — 4CO;, + 6H0.

25.Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIUU MPU U3MECHCHUH TEMITePaTypPhl
na 30°C, ecim y = 3,0?

26.Kak n3MeHuTcs vy, razodazsoit peakunu 2A + 3B = 2C npu yBenmyeHun AaB-
JieHus B 2 paza?

27. Tlouemy vy, peakuuu Na + HoO — otnnuaercs ot vy, peakiuu Ca + HoO —?

28.Hanumurre MaTeMaTuyecKoe BEIPAKEHUE JIsI CKOPOCTH MIPSIMOM peaKIiu
CaO(TB) + COz(r) — CaCO3(TB).

29. 3menenne kakux (GakTOpOB BBI3OBET CMEIICHUE PAaBHOBECHUS OOpaTHUMOU pe-
akumu Nz + 3H, <> 2NH3; AH )= -92 /I B cTOpOHy npsiMOii peaKiyu?

3

30.BprarcinuTe MCXOMHBIC KOHIICHTPAIIMU BEIICCTB, €CITU PABHOBECHBIC KOHIICH-
tpanuu u3BecTHb: 2NO + Clx2NOCI, [NOJ=1,5 mons/n, [Cly]J=1 wmomnb/m,
[NOCI]=0,5 moms/m.
MoayJab 2. PacTBOpSBI M IUCHIEPCHbIE CHCTEMBI

N3y4uB 1aHHBIH MOAYIb, CTYACHT A0JI7KEeH:

Tema BeOuHapa:
PacTBOpBI HEINIEKTPOIUTOB U AIEKTPOJIUTOB

Tembl 1a0opaTOpHOii padoOTHI:
Koppo3us metamios
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UMETh MPEACTaBIEHUE 00 MCTUHHBIX M KOJUIOMIHBIX PacTBOpAax; CBOWCTBAX
pPacTBOPOB; CIIOCO0AX BBIPAKEHHS KOHIIEHTPAIUU PAacTBOPOB; 00 OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLHUAX; DIECKTPOXUMHUUYECKHX MpoIeccax: TallbBaHUYe-
CKHUX, SJICKTPOJIN3a, KOPPO3HHU.

3HATh:

COCTaBHBIC YaCTH PAaCTBOPOB;

KOJMUYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

CBOWCTBA PaCTBOPOB HEIJICKTPOIUTOB U IEKTPOIUTOB;
HaIpaBlieHUE OOMEHHBIX MPOIIECCOB B PACTBOPAX IEKTPOIUTOB;
KOJUTOMIHBIE PACTBOPBI: CTPOECHUE MUIIEIIJIBI, CBOWCTBA KOJUIOUIOB;
METO/IbI YPAaBHUBAHUS OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX pEeaKIuid (METO JICK-
TPOHHOTO OalaHca U MOTypeaKkiuii);

raJlbBaHUYECKUE TPOIIECCHl M pabOTy raIbBAHMYECKUX SJIEMEHTOB;
AJIEKTPOJIN3 PACIIABOB U BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB;
3aKOHBI DJIEKTPOJIN3a;

BUJIbl KOPPO3UHU U MEXAHU3MBI UX MPOTEKAHMS,

CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

yMeThb:

IPOBOJANUTH XMMHUYECKUN SKCIIEPUMEHT U aHAJIU3 MOJIyYE€HHBIX Pe3yIbTaTOB;
OTIPEIETIATH KOHIICHTPAIIO PACTBOPOB;

OTIpE/IEIISATh CBOMCTBA PaCTBOPOB;

paccTaBiATh KOAP(GUIIMEHTH B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;
COCTaBIISITh TATbBAHUYECKHUE MPOIIECCHI, OMPEEIATh dJIEKTPOABUKYIIYIO CUTY
raJlbBAHUYECKUX DJIEMEHTOB;

COCTaBJISITh MPOLECCHI AJIEKTPOJIU3a PACIIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOJIU-
TOB;

OTIpeeIIATh KOJUYECTBA 00pa3yIOLIMXCsl Ha AJIEKTPOIaX BEUIECTB IIPU SJIEKTPOIIH-
3€;

COCTaBIISITh MPOIECCHl XUMHUUYECKOH U ANEKTPOXUMUYECKON KOPPO3HH;

moAOUpaTh COCOOBI 3aIIMTHl METANIOB OT KOPPO3UHU.

MeToauyeckue peKOMEeHAANMHU M0 U3YUYEHUI0 MOTYJIsl
[Tpu ocBOeHUM MOAYJISl HEOOXOAUMO:
U3YYHUTh Y4YEOHBIH MaTepHall 10 COOTBETCTBYIOIIEMY MOMIYJIIO JHCIUTIIHHEI,

UCIIOJIb3YS JICKIIMOHHBIA MaTEepHall ¥ JIUTEPATypy MO TaHHON TeMaTHKE;
aKIEHTUPOBATh BHUMAaHUE HA: COCTAB PACTBOPOB; CIIOCOOBI BBHIPAKEHUS KOHIICH-
TPAIMX PACTBOPOB; AJICKTPOIUTHI M HEAICKTPOJIUTHI, CBOMCTBA HEAICKTPOJIUTOB U
AJICKTPOJIUTOB; CTPOSHUE MUIICILIBI, KOATYJISAIINI0 KOJUIOUIOB; METOIBI JICKTPOH-
HOTO OaylaHca ¥ TOJTypeaKIIHii, TaIbBAHMYECKUE TPOIIECCHI; padOTy TalbBaHUYE-
ckuX 37eMeHTOB; pacueT DJIC; aHOIHBIC M KATOIHBIC PEAKITUH MPHU JICKTPOJIU3E;
3akoHbI Dapajies; TUMBI ¥ MEXaHU3MbI PA3JIMYHBIX BHJIOB KOPPO3HH; CIIOCOOBI 3a-
ATl METAJUIOB OT KOPPO3UH.
OTBETHTh HA KOHTPOJIbHBIC BOTIPOCHI:
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1. KakoB TN XMMHUYECKOW CBSI3U B AnekTpoiuTax? Kakue 31eKTpoauThl Ha3bIBa-
OT NOTeHIIHANBHLIMU? UCTUHHBIMU?

2. Hammmmre nuccormanuio a) cyiabdura HaTpus u 0) ruapodocdara Kaaus 1o
IIEPBOM U BTOPOM CTYIIEHSIM.

3. BrIpasute KOHCTaHTY quccoLranuu opTopocHOpHON KUCIOTHI IO MEPBOM CTY-
MIEHU.

4. Onpenenute creneds aucconuanuu 0,001 M pactBopa YKCyCHOM KUCHOTHI, €C-
m ee Ky =1,74-10",

5. Uro moxa3biBaeT M30TOHMYEeCKUU Korhduiment? Kakas cBsI3b CyliecTByeT
MEXy CTENEHBIO TUCCOIHMAIMHU JEKTPOJIUTa U U30TOHUYECKUM KO3 puIueH-
TOM?

6. Omnpenenute TemrepaTypsl kunenust 1 3amep3anus 0,01 m pactBopa cynbdara

HATpHs, €CII CTENEeHb AUCCOIAIMU cocTaBisieT 54%.

UTo Ha3BIBaIOT MOHHBIM MPOU3BEACHUEM BOIBI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactsopa NH4,OH (Kj =
1,74-10%).

9. Onpezmenure pacTBOPUMOCTh TUIPOKCHIA ATIOMUHUS, ecin ero 1P =5,7-1072,

10.PaccuuTaiite ocMmotudeckoe nasienue 0,002 M pactBopa OeH3051a TIpH TEMITE-
patype 17°C.

11.HanummTe ruapoian3 CIeayIoMMX CoJiel U ONpPeaeanuTe Cpeay UX BOJHBIX pac-
TBOpoB: NaNQO3, ZNnCl,, Na,S, CH;COONH..

12.TlokaxxuTe CTpOCHHWE MHUIICIUIBI MPU NMPUWIMBAHUKM H30BITKA pacTBOpa THIPOK-
CUJIa HATPUs K pacTBOPY XJIOPUJA IIUHKA.

13.TlokakuTe CTPOCHHWE MHUIICIIBI MPU MPWIMBAHUU W30BITKA XJIOPHAA IIMHKA K
pacTBOpU TUAPOKCUIA HATPUSI.

14 Kakyro cucTeMy Ha3bIBaIOT JICKTPOXUMHUIECKOM?

15.CocraBbTe cXeMy JIByX rajJbBaHUYECKHX AJIEMEHTOB, B OHOM U3 KOTOPBIX KO-
OasbT Cay>Kuj Obl KaTOAOM, a B IpyroM — aHoAoM. Hamuimmre ypaBHeHUS pe-
aKLWH, TPOUCXOASIIUX IPHU padOTE ITUX FJIEMEHTOB.

16.I"anpBaHMYECKHIA JIEMEHT COCTOUT M3 XPOMOBOIO JIEKTPOa, TOTPYKEHHOTO B
0,01 M pactBop CrSOa, 1 CTaHIAPTHOTO BOJAOPOAHOIO 3JieKkTpoaa. Hanummre
YpPaBHEHUS JEKTPOJHBIX MpoLeccoB. Uemy paBHa €ro 3.1.c.7

17.KakuM ypaBHEHUEM KOJIMYECTBEHHO ONUCHIBAETCS IEKTPOIU3?

18.YT0 paccunThIBatOT ¢ TOMOIIBIO ypaBHeHUsT HepHera?

19. CocTaBbTE CXEMY 3JIEKTPOJIM3a BOJHOTO PACTBOpA XJIOPUJA HUKENIS HA WUHEPT-
HBIX 3JIEKTPOJIax.

20. CocTaBbTe CXEMbI 3JEKTPOIU3a BOJAHOTO pacTBopa xsopuaa xenesa (II), ecnu:
a) aHOJI >KeJIe3HbIN; 0) aHOJ YTOJIbHBIN.

21.PacTBop conepxkut uonsl Zn?*, Ni?*, Fe**, Cu?" B o1MHaKOBOM KOHIIEHTPALUH.
B kakoli mocienoBaTeabHOCTH 3TH METAIIbl OYAYT BBIAEIATHCS MPHU AJIEKTPO-
JM3e, €CIM HANpsKeHUEe JOCTATOYHO IS BBIJIETIEHUS JTI000T0 MeTasa?

22. BeruncnuTe Maccy HUKEs, BBIICTUBILIErOCsS Ha KaToJIe NP MPOIYyCKaHUHU TOKa
cuioi 20 A yepe3 pacTBOpP HUTpaATa HUKEINS B TEYEHNUH 22 YACOB.

23.IIpu snexrponuse pactBopa conu ojiona (II) Mmacca kaTona yBenuuuiach Ha 4 T.
Y10 mpor301LI0 TPU 3TOM Ha OJIOBIHHOM aHojie?

~

22



24.Paccuuraiite 00beM KUCIOPOAa, KOTOPbIA MOKET ObITh MOJYyUYEH MPH 3JIEKTPO-
JM3€ TOKOM 5 A B TeueHHe 2 4acoB, €CJIM BBIXO/I IO TOKY cocTaBisieT 85%.

25.1Ipu npoxoKJI€HUH Yepe3 pacTBOP COJM TPEXBAJICHTHOTO METajllIa TOKA CHIION
1,5 A B Teuennn 30 MuH Ha Katoae Beiaenmioch 0,18 r meramna. Berancimre
MOJISIPHYIO MacCy MeTajla U Pacxo] 3JIEKTPOIHEPTUHU, €CIU H3BECTHO, YTO
HamnpspKEHUE B ceTH paBHO 6 B, a Beixox mo Toky 72%.

26. Kako# KOHTaKT sIBIIsIeTCS Hanbosee KOPpO3MOHHOOMACHBIM 11t xkene3a: Fe/Cu,
Fe/Sn, Fe/Ag?

27.B KOHTaKkTe ¢ KakuM M3 METANIOB ME[b SBJISETCS aHOJIOM: XpOM, 30J10TO, HU-
KeJlb.

28. Hanuiure »aeKTpOXUMHUYECKUE MPOIecChl (aHOAHBIM M KaTOJHBIN), MpoTeKa-
foiue B koHtakTe Al/Cu B pacTBOpe XJI0pHUaa HaTPUS.

10. O6pa3oBaTe/ibHbIE TEXHOJIOTUH U METOAMYECKHE YKA3AHHUS M0 0CBOEHHUIO
AUCUMILTUHBI (Y4e0HOI0 Kypca)

B mporiecce m3ydeHns TUCIUATIIMHBI UCIIONB3YIOTCS JUCTAHITMOHHBIC 00pa3o-
BaTeJIbHBIC TEXHOJIOTHH, pealn3yeMble, B OCHOBHOM, C NIpUMEHEHHEM WH(pOpMa-
IIMOHHBIX U TEJICKOMMYHUKAITMOHHBIX TEXHOJIOTHH (ceTh « THTepHETY).

@dopMbI MPOBEJACHUS 3aHATUNA: BUJICOJICKIIUU, BEOUHAPHI. (DOPYMBI, Ha KOTO-
PBIX TPEAYCMOTPEHO TaK K€ U TMOJyYeHHE CTYJEHTaMU KOHCYJIbTAIIMOHHOW TO-
MOIIIH.

OCHOBHBIM HampaBlICHUEM y4€OHOH NESITEIbHOCTH CTYJEHTA SIBISETCS CaMo-
CTosITeNIbHAsT paboTa 1Mo TemMaMm Moayie mucruruinHbl. Oco0oe BHUMaHHE HE00-
XOJIMMO YACIUTHh CAaMOCTOSATEILHOMY M3YUYCHHUIO TCOPHUH W MPUOOPETEHHIO HABHI-
KOB pEIICHUS 3a7a4, UCIOIb3Ys MPETOKEHHBI CITUCOK 0053aTeILHON U JOTOJI-
HUTEJTHLHOW JIUTEPATYPhI, a TAKIKE PeCypChl ceTu «HTEepHETY.

B kadecTBe TEKyIero KOHTPOJIS MPEAYCMOTPEHBI MMPOMEKYTOUHBIE TECTHPO-
BaHUS W BBINOJHEHWE KOHTPOJBHBIX 3aJlaHUN, TPOBEPSEMBIX IPEINoaaBaTesieM

BPYUYHYIO.
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11. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneYyeHue TUCIUTIIMHBI

(yueOHOrO Kypca)

11.1. Ob6s13aTe/IbHAS JIUTEPATYPA

No bubnmorpaduueckoe onvucanue Tun (yuebnuk, yuednoe no- | Komuyectro B
/1 cobue, yaeOHo- Ooubmmoreke
METOMYEeCcKOoe TIocodue,
MPaKTUKYM, JIp.)
1 | bop3oBa JI. JI. OcHOBBI 00IIEH XUMHUH
[DnexTpoHHBIH pecype] : yuebd. mocodue /
JLIA. bop3osa, H.FO. Yepnukona, B.B.
Sxymes. - Cankt-IletepOoypr : Jlans, YyebGHOe mocobue OBC "Jlanp"
2014. - 469 c. : un. - (YueOHUKH IS BY-
30B. CnenmanbHas aureparypa). - ISBN
978-5-8114-1608-0.
AxmeroB H. C. OOmas u Heopranuue-
CKas XUMHUs [DIEKTpOHHBIM pecypc]
yue6. mocobue mist By30oB / H. C. Axme-
2 | ToB. - U3n. 8-¢, crep. - Cankr-IletepOypr Y4yebHoe mocodue SBC "Jlaup"
: Jlansp, 2014. - 743 c. : w1 - (YueOHUKHT
i By30B. CrienManbHas JUTEparypa). -
ISBN 978-5-8114-1710-0.
COI'NTACOBAHO
JupexTop HaydHOU OMOIMOTEKH A.M. Acaesa
(noonucy) (U.0. Pamunus)
« » 20 T.
(MII)

11.2. JlomosHUTeJIbHAS JUTEPATYPA U YUeOHbIe MaTepHAJIbI (ay1HO-,

BH/1€0II0CO0MS U JIP.)

¢ (oun HayuHoit oubamorexku TI'Y:

No bubnuorpaduueckoe onucanue Tun (yue6HUK, yuebHOE KonunuecTtBo B
/T rocobue, yaeOHO- oubmmoTeKe
METOAMYECKOE TTocodue,
MIPaKTUKYM, ayJIHO-, BH-
JIEOTIOCOOUS U Ap.)
IMaBaoB H.H. OOuias u Heopranudeckas
XUMHUSA [DNEeKTpOHHBIN pecypc] : yueOHUK
/ H. H. ITaBnos. - U3n. 3-e, ucmp. u gor. -
1 | Cankr-IlerepOypr : Jlans, 2011. - 496 c. VY4eOHuK 3BC "Jlanp"
: wiI. - (YueOHuku nist By30B. Crieruanb-
Has Juteparypa). - ISBN 978-5-8114-
1196-2.
Bonrpomerok B.B. O6mas xumus [Dnek- 3BC
2 | TpoHHBIN pecypc]: yueb. mocobue / B.B. YyeOHoe nmocobue "IPRboOKS"
boatpomerok — MuHck : Bermmitmas
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Ne bubnuorpagpuyeckoe onucanue Tun (yueOHUK, yueOHOe Konnuectso B
/T nocobue, yueoHo- oubmmoTeKe
METOIUYECKOE II0CO0HE,
MPAKTUKYM, ayJI10-, BU-
JIEOTIOCOOuS U Ap.)
mkoina, 2012. — 624 c.: un. — ISBN 978-
985-06-2144-3.
O0masi m HeopraHuveckass XUMMHS
[DnekTpoHHBIN pecypc] : y4eb.-MeTof. V1eBHO-METOIHECKOE SEC
3 | mocodue / H. III. Mudraxosa [u nup.]. - Hocobue "|PRbooks"
Kazans : U3n-80 KHUTY, 2013. - 184 c.
- ISBN 978-5-7882-1488-7.
AxmeroB H. C. JlaGopatopuble u ce-
MUHApCKHUe 3aHATHUS 10 001Ieil u Heopra-
HUYECKON XUMUU [ DIEKTPOHHBIN pecypc]|
: yue6. nocobue i By30oB / H. C. Axme-
4 | toB, M. K. A3usosa, JI. . bageiruna. - YuyebHoe mmocodue SbC "Jlaup"

Uzn. 6-e, crep. - Cankt-llerepOypr :
Jlans, 2014. - 367 c. : nn. - (YueOHUKHU
Uit By3oB. CrienuanbHas JIuTeparypa). -
ISBN 978-5-8114-1716-2.

11.3. IlepeyeHnb pecypcoB HH()OPMALMOHHO-TEJTEKOMMYHUKAIUOHHOM
cetu ""UnTepuer"

Elibrary[DnexTpoHHblil pecypc] : HayyHast 3yeKTpoHHast oubnuoreka. — Mocksa : HOB,

2000 . — Pexxum poctyma : elibrary.ru. — 3ari. ¢ skpaHa. — f3. pyc., aHriI.

SpringerLink[Dnextponnsiii pecype] : [6a3a manubix]. — Switzerland: SpringerNature,

1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ 3xpana. — f13. aHII.

ScienceDirect[OnekTpoHHBIH pecypc]

. KOJUICKIMUSA DJJICKTPOHHBIX KHHUT' H34AaTCIIb-

ctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexwum goctyna : sciencedirect.com. —

3ary. ¢ skpana. — f3. aHri.

11.4. TlepeyeHb NPOrPAMMHOI0 00ecrieYeHHs

Ne HaumenoBanmue 11O Koanue- PexkBusuThI 10roBopa
n/n CTBO JiM- | (1ara, HOMeEP, CPOK Jei-
HEeH3Uu i CTBHS)
1 | Windows 1398 Horosop Ne 690 ot
19.05.2015r., cpok nencTBus -
0eccpovHO
2 | Office Standart 1398 JHorosop Ne 727 ot
20.07.2016r., cpok neicTBus -
OeccpovYHO
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0CyIIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 NMPOoIEcca Mo JUCHUIINHE (MOIYJII0)

11.5. Onucanue MaTepuaIbHO-TeXHHUYECKOH 0a3bl, HEOOXOAUMOM 1JIA

Ne
n/n

HaunmenoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0u-
HETOB, JJabopaTopuii, Ma-
CTEPCKHX H JIp. 00beKTOB
AJI51 IPOBe/IeHUsI MPaK-
THYECKHUX U JIadopaTop-
HbIX 3aHATHI

IlepeueHb 0CHOBHOIO 000pY-
JAOBaHMUSA

daxkTHyecKuii agpec
yueOHbIX KAa0HHETOB,
Jabopatopmii, Ma-
CTEePCKHX H 1p.

Maomans, M2

KoanuecTBo

MmocCaJ09YHbIX
MeCcT

KomnberoTepHsiit
KJIacc. ITomemenue
JUTSL CAMOCTOSITEIIbHOM
paboTHL. YyeOHas
ayIuTOpUs AJIs Ipo-
BEJCHUS 3aHATHH ce-
MHUHApPCKOTO TUIIA.
VYuebHast  aymuTopus
JUTSL KypCOBOT'O TIPOEK-
TUPOBAHUS (BBINOIHE-
HUS KYpCOBBIX padoT).
YuebHast  aynuTopus
VIS MIPOBEICHUS
TPYIIOBBIX U WHIWBH-
JyaJbHBIX KOHCYJIbTa-
nui. YueOHas ayau-
TOpUs 7S IpOBee-
HUSI 3aHSTUN TEKYIE-
T'0 KOHTPOJIS U MPo-

MEXYTOYHOM arrecra-
un (I-401)

Crounbl YYEHUYECKHE,
CTyJbs yueHuudeckue, [1IK
C BBIXOJOM B ceTb MH-
TEpHET.

445020 Camap-
cKas 00JI.
r.TonbsaTTy, yi.
benopycckas, 14,

no3uiud mo TII Ne
48 (I'-401)

(ee]
e
oo

[EEN
(o]

Aynuropus BeOKOH-
bepennnii. YueOHas
ayIuTopus AJis Mpo-
BEJICHUS 3aHATHI JIEK-
LIMOHHOTI'O THIIA.
VYyeOHast ayTuTOpHs
JUISI IPOBE/ICHNUS 3aHs-
TUU CEMUHAPCKOI0
Tuna. YuebHas aynu-
TOpUs U1 KypcOBOTO
MPOEKTUPOBAHUS (BbI-
MIOJIHEHUS KypCOBBIX
pabor). YueOHas
ayIuTopus AJis Ipo-
BEJICHUSI TPYIIIOBBIX U
WHIVBUAYaAJIbHBIX
KOHCYJIbTallMi Y4el-
Has ayJUTOpHs s
MPOBEJICHUS 3aHATUN
TEKYIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTe-
cranuu. (YJIK-301)

Crounbl yueHuue-
CKHeE., CTOJI IIpero/iaBa-
TEJIBCKUH, CTYJbS, T0CKA
(MapkepHas), kadeapa
HamnonpHas, I[IK , TeneBu-
30p.

445020, Camap-
ckas o0, T. To-
JBATTH, Y. berno-
pycckas, 16 B

30,5
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