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AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.11 Xumus

(MHOEKC M HAUMEHOBAaHKE TUCUMILTHHBI (y4eOHOTO Kypca))

1. Heapb u 3a1a4n U3yYeHUsI AUCHUILIMHBI (Y41e0HOI0 Kypca)

Lens — ¢opMHupOBaHHME COBPEMEHHOI'O TNPENCTABICHUS O BEIIECTBAX, HX
CTPYKTYp€, CBOMCTBAaX U B3aUMHBIX MTPEBPAIICHUSIX.

3amaun:
1. Jlath 3HaHHMS 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aHMOCBS3U MEXK]y CTPOCHU-
€M U XUMAYECKUMHU CBOMCTBAMHU BEIIECTBA.

2. [IpuBHATH HAaBBIKM aHAJIM3a TPOIECCOB, MPOUCXOANIUX MPU MPOTCKAHUU XH-
MHYECKUX PEAKIIUH.

3. HayuuTp npuMeHsTH MOJyYCHHBIC 3HAHUS M YMEHHS I O€30IacHOr0 HC-
MOJIb30BAHMS BEILIECTB B MOBCEAHEBHOM KU3HU W HA MPOU3BOJACTBE, MPEIyIpPEkKIe-
HUS SIBJICHUI, HAHOCSIIIIUX BPEJ1 3JJ0POBBIO U OKPY KAIOIIEH Cpejie.

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OIIOIT BO

Hannas qucuuiuinHa (y4eOHbId Kypc) oTHOcUTcsa K broky 1 «JlucuurimnHb
(Momymun)», 6a30Bas 4acTh.

Jucuuminnbl, y4yeOHble KypChl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs
JUcHUIUIMHA (Y4eOHbIN Kypc) — «Bpicias MaTeMaThKay.

Jucruruinabl, yd4eOHbIe KypChl, JJIsI KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS,
HABBIKM, TPHOOPETAaEMbIE B PE3yJIbTaTe M3YUYCHUS JAHHOW AUCIUIUIMHBI (Y4eOHOTO
Kypca) — «Marepuanosenenue u TKM», «xonorus».

3. [lnanupyemblie pe3yJbTaThl 00y4eHHs MO JUCHUNINHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIE C IUIAHNPYEMbIMHU Pe3yJbTATAMH OCBOCHHUSI 00pa3oBaTe/ib-
HOH NMPOrpamMMBsl

dopMupyemblie U KOH- Ilnanupyembie pe3yJbTaThI 00y4eHUA
TPOJHMpyeMble KOMIIe-

TEHIUH
CHOCOOHOCTh Y4acTBO- | 3HaTh: OCHOBHBIE MOHSTHUS U 3aKOHBI XMMHH; OCHOB-
BaTh B pa3paboTKe HBIE 3aKOHBI B3aMMOCBS3U MEXIY CTPOCHHUEM U XUMHU-
000OIIEHHBIX BapuaH- YECKMMHU CBOWCTBAMHU BEIIECTB; OCHOBHBIE 3aKOHO-
TOB pelIeHusl MPoOJIeM, | MEPHOCTH, COIMPOBOXKJIAIOIIME B3aUMOJEHUCTBUS Be-




CBSI3aHHBIX C MAIIMHO-
CTPOUTEIBHBIMH IPOU3-
BOJICTBaMU, BBIOOPE OI1-
TUMaJIbHBIX BAPUAHTOB
MPOTHO3UPYEMBIX T10-
CJIEJICTBUI pelIeHUs Ha

OCHOB€ UX aHaJIn3a
(OITK-4)

ILIECTB

YMeTb: mpoBOIUTh 00paOOTKY M aHAIU3UPOBATH XU-
MUYECKHE IMPOIIECChl; COCTABJISTH MaTepuajbHble U
HHEpreTUyYecKre 0agaHChl XUMUYECKUX PeaKIui

BnageTts: MeTonamMu aHaJin3a XUMHYECKUX MPOLIECCOB,
CIIOCOOHOCTBIO COCTaBJICHUS MaTepUaIbHBIX U HEpre-
TUYECKUX OalaHCOB XUMUYECKUX PEaKIUit

CIIOCOOHOCTH pa3pabda-
THIBaTh IOKyMEHTALIUIO
(rpaduku, HHCTPYKITUH,
CMETBHI, TIAaHBI, 3asIBKA
Ha MaTepHUaJbl, CPEACTBA
U CUCTEMBI TEXHOJIOTU-
YEeCKOT0 OCHAIlIEHUs
MAaIIMHOCTPOUTENbHBIX
IIPOU3BOJICTB) OTYETHO-
CTH I10 YCTaHOBJIEHHBIM
dbopmam, TOKyMEHTa-
U0, PETJIAMEHTUPYIO-
IIYIO0 Ka4eCTBO BBIITYyC-
KaeMOM IPOIYKIINH, a
Tak)Ke HaXOJUTh KOM-
IPOMUCC MEXIY pas-
JTUYHBIMU TPeOOBaHUS-
MU (CTOMMOCTH, Kaue-
cTBa, OE30IIaCHOCTH U
CPOKOB UCIIOJTHEHUS )
KaK IpHU KpaTKoCpoy-
HOM, TaK ¥ Mpu J0JIr0-
CPOYHOM IJIAaHWPOBAHUU
(TTK-9)

3HaTh: NpaBuia MOBEICHUS U TEXHUKY 0€30ITaCHOCTH B
XUMHUYECKOH J1abopaTopuu; METO/bl MPOBEIACHUS IKC-
MEPUMEHTATBHBIX UCCIIEAOBAHMM, TTOJTOTOBKH pabode-
ro MeCTa; METOJAMKUA IIOCTPOCHHUS  TpauKOB;
METOJMKY pa3pabOTKH OTUETHOCTH MO YCTAHOBJICHHBIM
dbopmam

YMeTh: caMOCTOSITENIbHO padoTaTh ¢ METOJUYECKHUMHU
PEKOMEHJALUSIMHA, IPUMEHATh TEOPETUYECKHUE 3HAHMS
JUIsL IPOBEJICHUS SKCIIEPUMEHTa U 00pabOTKU €ro pe-
3yJbTaTOB; aHAJIM3UPOBATH MOJYYEHHBIE PE3YIbTAThI;
cTpouth rpaduku, pa3pabarbiBaTh OTYETHOCTH MO
YCTaHOBJICHHBIM (hopMam

Brnaners: MeTromamu opraHu3aldll CaMOCTOSTEIbHOM
paboThl, aHaIM3a MOJYYEHHOW MH(pOpMAIMK; CIOCo0-
HOCTBIO IIPOBOAMTH aHAINU3 MH(OPMALIUU; METOIUKOM
HOCTPOEHUS Tpa(uUKOB; METOJUKON pa3paboTKu
OTYETHOCTH 110 YCTAHOBJIEHHBIM (popmMam

TeMmaTHueckoe CoACpPKaHNEC TNCHUIIINHBI

Pasznes1, moayab

IMoapasaes, Tema

Mopayne 1. Crpoenue u
CBOICTBA BELIECTBA.
TepMoauHaMKUKa W KH-
HETHKA XUMHYECKUX
MPOLIECCOB

Tema 1. OCHOBHBIE TOHATHUS U 3aKOHBI XUMHH

Tema 2. OcHOBHBIE KJIACChl HEOPTaHUYECKUX BE-
IIECTB

Tema 3. Crpoenue aroma. [lepuoauyeckas cucrema
J.1. MenpaeneeBa

Tema 4. Xumnueckas cBs3b. [[pocTpancTBeHHOE
CTPOCHHUE MOJIEKYJI

Tema 5. da30Bble COCTOSIHUS BELIECTB. MEXKMOIIEKY-




JIIPHBIC BSaHMOHCﬁCTBHH

Tema 6. TepmoanHaMuKa XMMAYECKUX PEAKLINI

Tema 7. KnuHeTHKA XUMUYECKUX PEAKIIUN. XUMHAYE-
CKOE€ PaBHOBECHUE

Monayns 2. PactBopbl u
JVCIIEPCHBIE  CUCTEMBI.
DIIEKTPOXUMHUYECKHE
MIPOLIECCHI

Tema 8. PactBOopbl. CriocoObl BBIpaXKEHUsI KOHIICH-
Tpaluu pacTBOPOB. XMMHUUYECKHE PABHOBECHUS B pac-
TBOpax

Tema 9. PacTBOpBI HEANEKTPOIUTOB U JJIEKTPOJIUTOB

Tema 10. Komtongaeie pacTBopsI

Tema 11. OKuCIUTENBHO-BOCCTAHOBUTEILHBIC PEAK-
UN. DIEKTPOXUMUS: OCHOBHbBIC MMOHSITHUS

Tema 12. BO3HUKHOBEHME 3JEKTPOJHOrO MOTEHIIMA-
na. ['albBaHNYECKUE TPOLECCHI

Tema 13. DneKTponu3 pacmiaBOB U BOJHBIX PACTBO-
pOB

Tema 14. Kopposuss metamioB. CrocoObl 3aliuThl
METaJUIOB OT KOPPO3UHU

OO0mas Tpy10eMKOCTh TUCUMILIUHBI (YueOHoro kypca) — 4 3ET.

Pa3pa0doryuk nporpaMmali:

JIOIIEHT, K.T.H.

(OoadcHOCmb, YueHoe 36aHue, CneneHy)

M.A. TpomnHa
(noonucy) (U.0.Pamuaus)




4. CTpyKTYypa " coepKaHue TUCHUILIUHBI (Y4eOHOro Kypca) Xumus

Kypc nzyuenus 2

Pazpneu, Moapasnen, Tema Buabl yuedHo# padoTsl Heo0xoaumpble Dopmbl Pexomenny-
MOZYJIb KonrakTHas paGoTta CamocTosiTesIbHAs padoTa MaTepHaJIbHO- TeKyIero emasi JiuTe-
(B yacax) TeXHHYEeCKHe KOHTPOJIs parypa (Ne)
BCEro ®DopMbI IPOBe/IeHNs KN, (hopMBI OpraHuzanuu pecypesl (HauMeHo-
3 5 & g J1a00PATOPHBIX, IPAKTHYECKHX €CaMOCTOATEJIbHOM BaHuUe oue-
z z ?_“: g 3aHATHH, MeTOAbI 00yYeHMUs], % paéoThl HOYHOTI'0
] E g E = peannsyionue NpUMeHsIeMYIo g cpencrea)
£ g E " E 00pa3oBaTeIbHYI0 TEXHOJIOTHIO @
- =
L B o=
Monyms 1. Ctpoe- | Tema 1. OcHoOBHbIE 2 2 Bebunap Ha OHIAHHIUTOMIAIKE, 10 V3yueHne BHACONCKLIUH LMS-cucrema na ociose | Otder  mo [1-2]
HHE W CBOicTBA | NMOHATHS M  3aKOHBI JMCKYCCHS B 4aTe BeOMHapa. no uroraMm BebmHapa mo | Moodle, kommbroTep MO0 | TpakTHYe-
BEIIECTBA. TepMo- | XMMHH BerlnonHeHne npakTuueckoit teme 1. CamocrosrenbHoe | IUIaHuIeT Mbo cMapTdoH | cKoil padore.
JMHAMHKAa WM KHHe- paboThl ¢ KOHCYIbTALMEH Hpe- BBIIOJIHEHUE  HPaKTU4e- Ipomexy-
THKa  XHUMHYECKHX rogaBarels Ha Gopyme u yepes ckoit pabotel. KoHTpois TOYHBII TecT
MIPOLIECCOB KOMMEHTapUH B 3aJJaHUSX cmenbl [P -agpecos, aHa- o teme 1.
T3 TEKYyLIeH ycreBaeMo-
ctu npu nomomu BPC-
peiitunra.  Boimonnenue
HPOMEXKYTOYHOTO  TecTa
1o Teme 1
Tema 2. OcHOBHbIE 6 CaMocTosTeNbHOe HU3yUe- LMS-cucrema na ocroe | Ilpomexy- [1-2]
KJIacChl ~ HeopraHuye- HUE MaTepuanoB 3jek- | Moodle, koMnbroTep TMO0 | TOYHBIA TeCT
CKHX BEIIECTB TPOHHOTO ydYeOHWKa MO | IUIaHIIeT Tub0 cMapTGoH | 1o Teme 2
TeMe 2. Brmonnenue
HPOMEXKYTOYHOTO  TEcTa
mo teme 2. AHanu3 1oBe-
JIeHUs1 00YYaIOIIUXCsl TIPH
nomon LRS-cucreMsl u
Experience API, anamm3
TEKyllell  ycrmeBaeMOCTH
npu IIOMOIIU BPC-
pelTuHra
Tema 3. Crpoenue 10 CaMocTosITeNbHOe HU3yUe- LMS-cucrema na ocroe | Ilpomexy- [1-2]
aToma. Ilepronuyeckas HHe MaTepuasioB o3iek- | Moodle, koMmmbrotep MO0 | TOYHBIN TecT
cucrema J[.M. Menne- TPOHHOTO Yyd4eOHMKa MO | IUIaHIIeT Ju60 cMapTPoH | 1o Teme 3
neeBa TeMe 3. Brmonnenue
MPOMEXKYTOYHOTO  TecTa

no teme 3. AHanu3 1oBe-
JIeHUs] 00Y4alOIIUXCsl TIPH
nomomu LRS-cucteMsl u
Experience API, anamm3
TEKyIIeH  ycrmeBaeMOCTH




npu IIOMOIIU BPC-
pelTiHra

Tema 4. Xumuueckas
cBs3b. [IpocTpaHcTBEH-
HOE CTPOCHHE MOJICKYJI

10

CaMoCTOsITeNIbHOE HU3yYe-
HUE MaTepHaJIOB  3JIEK-
TPOHHOIO y4eOHHKa IO
Teme 4. BoinonHenue
MIPOMEXYTOYHOIO  TecTa
mo teme 4. AHanu3 moBe-
JIeHUs] 00Y4aIOIIUXCsl TIPH
nomon LRS-cucreMbl u
Experience API, anamms
TEKyIIEH  ycIeBaeMOCTH
npu IIOMOIIU BPC-
pelTiHra

LMS-cucrema Ha ocHOBE
Moodle, kommbroTep 1160
IUTaHIIET JIH00 cMapThoH

IIpomesxy-
TOYHBIA TECT
o teme 4

[1-2]

Tema 5. ®azoBbie co-
CTOSIHUS BEILECTB.
MeKMOIIEK YIS pHBIE
B3aUMOJICHCTBUS

CamocTosTenpHOe HU3yde-
HUE MaTEepPHAJIOB  BJICK-
TPOHHOTO y4eOHHKa II0
TeMe 5. BbinonHenue
MIPOMEXYTOYHOIO  TecTa
no Teme 5. AHanu3 moBe-
JIeHHs] 00yJaromuxcs Ipu
nomou LRS-cucreMsl u
Experience API, anamms
TEKyIIEH  ycIeBaeMOCTH
npu IIOMOIIU BPC-
peiTuHra

LMS-cucrema Ha ocHOBE
Moodle, kommneroTep 1160
IUTaHIIET JIN0O cMapThOH

IIpomesxy-
TOYHBIA TECT
mo Teme 5

[1-2]

Tema 6. Tepmoaunamu-
Ka XUMHYECKHX peak-
bigsizs

10

CamocTosTenbHOEe U3yYe-
HHE MaTepHaJoB JJIeK-
TPOHHOTO yd4eOHHWKa IO
TeMe 6. Brmmonnenue
IPOMEXYTOUHOTO  TecTa
mo teme 6. AHanu3 1oBe-
JIeHUs1 00Y4alOIIUXCsl TIPH
nomon LRS-cucreMsl u
Experience API, anamms
TEKyllell  ycrmeBaeMOCTH
npu TIOMOIIU BPC-
peiTuHra

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 1160
IUIAHIIET JIH00 cMapTdhoH

IIpomexy-
TOYHBIA TECT
o Teme 6

[1-2]

Tema 7. Kuneruka
XUMHUYECKUX  PEaKIMi.
XuMH4ecKkoe paBHOBE-
cue

10

CaMmocTosTeNnbHOE U3yYe-
HHE MaTepHaJoB JJIeK-
TPOHHOTO yd4eOHHKa IO
Teme 7. BbinmonHenue
IPOMEXYTOUYHOTO  TecTa
o teme 7. AHanu3 1oBe-
JIeHUs1 00Y4aIOIIUXCsl TIPH
nomou LRS-cucreMsl u
Experience API, anamm3
TEKylle  ycrmeBaeMOCTH
npu IIOMOIIU BPC-

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 160
UIAHIIET JIH00 cMapTdhoH

IIpomexy-
TOYHBIA TECT
1o teme 7

[1-2]




peiTiHra

Mogaynb 2. PactBo-
pBl ¥ JMCIEPCHBIE
CUCTEMBI. DIIEKTPO-
XMUMHYECKHE  IIPO-
LECCHI

Tema 8. PactBOpbI
CnocoObl  BBIpa)KEHHS
KOHLICHTPAIL[MH PacTBO-
poB. XHUMHUYECKHE paB-
HOBECHs B PacTBOpax

10

CamocTosTenpHOEe HU3yde-
HHE MaTepHaJoB JJIeK-
TPOHHOrO y4eOHHKa I10
TeMe 8. Brmonnenue
MPOMEXYTOYHOTO  TecTa
mo TeMe 8. AHauM3 MoBe-
JIeHHsI 00yJaromuxcs Ipu
nomom LRS-cuctemsr u
Experience API, anamu3
TeKymeil  ycIeBaeMOCTH
npu MIOMOIIHN BbPC-
pelTiHra

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 1160
IUIAHIIeT JI160 cMapTdhoH

IIpomesxy-
TOYHBIA TECT
o Teme 8

[1-2]

Tema 9. PactBOpbl He-
NMEKTPOIUTOB M  3JIEK-
TPOJIUTOB

BeOuHap Ha OHJIAWHILIOIIAIKE,
JIUCKYCCHsSL B yaTe BeOUHapa.

10

Vi3yueHne  BHACONICKINH
1o WTOraM BeOHMHapa Mo
Teme 9. BbinonHenue
MIPOMEXYTOYHOTO  TecTa
o Teme 9. AHanu3 moBe-
JIeHUs1 00Yy4aroIuXCsl IPH
oMot LRS-cucremsl n
Experience API, anamu3
TEKyIIEH  yCIeBaeMOCTH
npu MIOMOIIHN BbPC-
pelTiHra

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 1160
U1aHIeT Jmbo cMapThoH

IIpomesxy-
TOYHBIA TECT
mo Teme 9

[1-2]

Tema 10. Kommongasie
PpacTBOpPEI

10

CaMmocTosTeNnbHOe U3yde-
HHE MaTepHaJoB JJIeK-
TPOHHOIO Yy4eOHHKa IO
Teme 10. Bemonnenue
MPOMEXYTOUYHOTO  TecTa
mo teme 10. Ananus mo-
BelCHUA  OOy4arouMxcs
npu TTOMOIIH LRS-
cucrembl u  Experience
API, aHanu3z Tekymen
yCHEeBAaEMOCTH IIpH  IIO-
Mot BPC-peiitunra

LMS-cucrema Ha ocHOBE
Moodle, koMnbroTep OO
UTaHIeT Jubo cMapThoH

IIpomesxy-
TOYHBIA TECT
mo Teme 10

[1-2]

Tema 11. Oxucnutesnb-
HO-BOCCTaHOBHTEIIHHBIC
peakuuu.  DIEKTPOXH-
MU OCHOBHBIE TIOHS-
TUS

10

CaMmocTosTeNnbHOe U3yde-
HHE MaTepHaJoB JJIeK-
TPOHHOTO y4eOHHKa IO
Teme 11. BrimonHenue
MPOMEXYTOUYHOTO  TecTa
mo teme 11. Ananu3 mo-
BElCHUA  OOyYaroumMxcs
npu TTOMOIIH LRS-
cuctembl u  Experience
APIL, aHanu3z Tekymeu
YCHEBAaEMOCTH IpU  TO-
Mot BPC-peiitunra

LMS-cucrema Ha ocHOBE
Moodle, koMnbroTep OO
IUTaHIIeT 00 cMapThoH

IIpomerxy-
TOYHBIA TECT
mo teme 11

[1-2]

Tema 12. Bo3HHKHOBe-

10

CaMOCTOsTeIbHOE HU3yYe-

LMS-cucrema Ha ocHOBE

IIpomerxy-

[1-2]




HHUC J3JICKTPOAHOI'O
MoTeHNHana. [ aapBaHu-
YECKHUE MPOLECCHI

HUE MaTepHaJIOB  3JIEK-
TPOHHOIO y4eOHHKa IO
Teme 12. BeinonHenue
MIPOMEXYTOYHOIO  TecTa
mo teme 12. AHanu3 mo-
BelCHUA  OOy4arouuxcs
npu TTOMOLIH LRS-
cuctembl u  Experience
API, amamu3 Texymien
yCHEBAEMOCTH HpU  I10-
momu bPC-pelitunra

Moodle, komMmnbroTep 1160
IUTaHIIET JIH00 cMapThoH

TOYHBIA TECT
o teme 12

Tema 13. Drekrposus
paciulaBOB ¥ BOJHBIX
pacTBOpoB

10

CamocTosTensHOe U3yde-
HHE MaTepHaJoB JJIeK-
TPOHHOTO y4eOHHKa II0
Teme 13. BblnonHeHnue
IPOMEXYTOUHOTO  TecTa
no teme 13. Ananms mo-
BeJICHUS  OOydaromuxcs
npu TTOMOUIH LRS-
cucteMel u Experience
API, amamu3 Texymien
YCIEBAaEMOCTH IpU  IO-
momu bPC-pelitunra

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 1160
IUTaHIIET JIN0O cMapTHhOH

IIpomesxy-
TOYHBIA TECT
o Teme 13

[1-2]

Tema 14. Kopposus
METaJLIOB. Croco0bl
3aIllUTBl  METAUIOB  OT
KOPpO3UH

BeinonHeHue 1abopaTopHOi
paboThI ¢ KOHCYJIbTALUEH MPero-
naBatelst Ha popyMe U depe3
KOMMEHTAapHH B 3aIaHHUSIX

10

CamMocTosATenbHOE H3yde-
HHE MaTepHaJoB JJIeK-
TPOHHOTO ydeOHHWKa IO
teme 14. CamocTosTens-
HOE BBINOJIHEHHE Jlabopa-
TopHOIT paboTel.  KoH-
TpoJib cMeHBI IP -agpecos,
aHalM3 TeKylleW ycreBa-
eMOCTH TpH  IOMOIIH
BPC-peiitnara.  Bemon-
HEHHE MPOMEXYTOUHOTO
TecTa 110 Teme |

LMS-cucrema Ha ocHOBe
Moodle, kommnbroTep 1160
IUIAHIIeT JIH00 cMapTdhoH

Otuer o
naboparop-
HOIT pabore.
IMpomexy-
TOYHBIA TECT
o teme 14

[1-2]

IlonroroBka k 3auery

CaMoCTOsTeIbHOE TECTH-
poBaHue 1o OaHKY TECTOo-
BBIX 3aJ[aHUIl HE MEeHee
600 BOonpoCcoOB, aHATH3
MOBEICHUS TECTUPYIO-
muxcs npu nomouu LRS-
cucteMsl ¥ Experience
API, xoHTpOons cMensl IP-
aJIpecoB, yIaJeHHast
ayTeHTH(UKALWMS TPU
TTOMOIIX PacTiO3HABAHUS
JIMLL, aHAJIM3 TEKyLeH
YCHEBAaEMOCTH IIPH T10-
moum BPC-pelitTunra

LMS-cucrema Ha ocHOBE
Moodle, kommnbroTep 1160
IUIAHIIET JIH00 cMapTdhoH

Hrorossrit
TecT

[1-2]




Hroro:

41212] |

136
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5. KpnTeplm N HOPMBbI TEKYIIETr0 KOHTPOJIA " HpOMe)I(yTOqHOﬁ arrecranmmu

MaxkcuMmaibHasi cymma, KOTOpYIO MOKHO HaOpaTh, BBITIOJTHUB BCE 3aaHUS U TeCThI, cocTanisieT 100 6aios.

cDOpMI:I TCKYIICI'O KOHTPOJIA

Y ci10Bus 10ITyCKa

Kpurepuu u HOpMbI OLIEHKH

JlaGopaTopHas pabota

JlommyckaroTcs Bce

Max
4 Gamna

- 4 Oasuta BBICTABIIAETCS CTYJEHTY, €CIIU OTYET
BBITIOJIHEH 0€3 3aMeuyaHuil;

- 3 OaJuta BBICTABIIAETCS CTYJEHTY, €CJIU B OTUE-
T€ COAEpPKATCsl HEOOIIbIINE HETOYUETHI;

- 2 Oajuta BBICTABIIAETCS CTYJEHTY, €CJIU B OTUE-
T€ CoZiep KaTcCsl OIIMOKHU B BBIBOJE K padoTe;

- 1 Gamn BBICTaBIACTCS CTYJAEHTY, €CIIU B OTUETE
COJIEP>KATCs CYIIIECTBEHHBIE OITHOKH B pacye-
Tax;

- 0 GamioB BBICTABIISIETCS CTYACHTY, €Clv J1a0o-
paTopHasi paboTa He BBINIOJHEHA

[IpakTruueckas pabora

JlomyckaroTcs Bce

Max
4 Gamna

- 4 Gayta BBICTABJISCTCS CTYJICHTY, €CIIU BbI-
MOJHEHBI 5 3aJaHUH;

- 3 Gayuta BBICTABJISCTCS CTYJICHTY, €CJIU BbI-
MOJIHEHBI 4 3a1aHus;

- 2 OGaJinia BBICTABIISIETCS CTYJEHTY, €CJTU BbI-
TTOJIHEHBI 3 3aJlaHus;

- 1 Gan BeICTaBISICTCS CTYJCHTY, €CJIH BBITIOJ-
HeHbI 1-2 3aaHus;

- 0 0ayI0B BBICTABIISICTCS CTYJEHTY, €CJIM MIPaK-
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THYCCKasA pa60Ta HC BBIIIOJIHCHA

[IpoMeKXyTOUHBIE TECTHI 10
Ttemam 1-14

I{OHYCK&I-OTCSI BCC

Max
42 Gamna

(3 Oamma 3a Kakapld
IIPOMEKYTOUHBIN TECT)

1 Bompoc — 0,5 6amna
(6 BOIIPOCOB B Ka)KJIOM ITPOMEKYTOUYHOM TECTE)
OrpannyeHne Ha KOJIMYECTBO MOMBITOK: 3

U TOroBelii TECT

JlomyckaroTcs Bce

Max
50 6ayu10B

1 Bompoc — 2 Oamna

(25 BOIIPOCOB B UTOTOBOM TECTE)
OrpaHnyeHue Ha KOJUYECTBO MOMBITOK: 2
Orpannyenue 1o BpeMenu: 40 MuH.

OtmMmeTka 00 PK3aMeHe Q)OpMpreTCH ABTOMAaTHU4YCCKH, HA OCHOBC U TOI'OBOI'O peﬁTHHFOBOFO Oaja 1o pe3yiibTaTaM IIPOXOIKIACHUA
CTYACHTOM OUCLHUIININHBI, B COOTBCTCTBHUU CO [MIxanou ImepeBoaa peﬁTHHFOBBIX 0aJI0B B TPpaAUIUOHHBIC OIICHKH:

dopma npoBeACHUS
IPOMEKYTOYHOM aTTeCTallU

YcnoBus nomycka

Kpurepnn 1 HOpMBI OLIEHKH

3auer (110 HAKOMUTEIbHOMY
PEUTHUHTY)

Brimonnenne nabopartop-
HOM, TPAKTUYECKOW pa-
00T, MPOMEXYTOUYHBIX Te-
CTOB 110 TeMaM 1-14

«3a4TCHO»

40 — 100 6ammoB

«HE€ 3a4YTCHO»

menee 40 0ayu1oB
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6. Kputepun 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI.

/. IlpuMepHasi TeMaTHKa NMMCbMEHHBIX padoT (KYpcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPA(pMUeCKUX U AP.)
[TuceMeHHbIE PaOOTH YUEOHBIM IUIAHOM HE MIPETYCMOTPEHBI.

8. Bompochl Kk 3a4eTy

Ne i/ Bomnpockl

1 OCHOBHBI€ MMOHATHS XUMUU: aTOM, HOH, MOJIEKYJIA, JJIEMEHT, BEILIECTBO

2 CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB

3 MoJib - KaK eIMHHIIA U3MEPEHHS KOJIMYECTBA BEIIECTBA

4 3aKOH COXPaHEHHUs MacChl, HOCTOSHCTBA cocTaBa. [I[puMeHeHne ero B xu-
MHUYECKHX pacyeTax

5 3aKOH MOCTOSIHCTBA coCTaBa. I[puMeHeHne ero B XMuMUYECKHUX pacueTax

5 ["a30BBIil 3aKOH KpaTHBIX OTHOLICHUI U IPUMEHEHUE €r0 B TEXHUYECKUX
pacyeTax

7 ['a30BbIM 3aKOH ABOTraJIpo U NPUMEHEHHE €T0 B TEXHHYECKUX pacyeTax

3 ["a3zoBbIli 3ak0H MenneneeBa-KialnepoHa U MpUMEHEHUE €TI0 B TEXHUYE-
CKHX pacuerax

9 XUMHUUYECKUM SKBUBAJIEHT MTPOCTHIX U CI0KHBIX BEIIECTB

10 | MomsipHas Macca U MOJIIPHBIN 00BhEM IKBUBAJICHTA

11 | 3aK0oH SKBHUBAJICHTOB

12 | [lonsitue 06 suTanbnuu. [lepBpii 3aKOH TEPMOAMHAMUKH.

13 | DHTamenusg 00pa3oBaHUs BEIIECTBA

14 | DHranenus peakuuu. 3akoH ['ecca

15 | DHTanenus cropaHus v TEIJIOTBOPHAS CIOCOOHOCTH TOILJIUB

16 OHTponusl - Kak TepMOAMHAMHuecKas (YHKIUS COCTOSHUS CUCTEMBI.
Pacuer sHTpONIMM peakiuu

17 | HampaBieHHOCTh XUMHUYECKUX peakiuii. Jueprus [ mooca

18 CKOpOCTh XMMHUYECKUX peakinil. ['OMOTeHHbIE U TeTepOTreHHbIE MPOolieC-
Chl

19 | 3akon nelictByromux macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCHUMOCTh CKOPOCTH OT Temmeparypbl. TemmepaTypHblii ko3dduiiu-
eHt. [IpaBmiio Baut-I'odda

21 VYpaBHeHne AppeHnyca. 3aBUCHMOCTb KOHCTaHTbI CKOPOCTH OT TeMIIEpa-

Typsl. Pacuer sHeprum akTuBauuu

22 | 3aBUCUMOCTHh CKOPOCTH PEAKIIUU OT MapIUAIBbHOTO TaBICHUS

23 | Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS!.

24 Cwmemenne xumuueckoro paBHoBecus. [punnun Jle-IllaTtense




25

PactBopsl. CiocoOBI BEIpaKEHHSI KOHIICHTPALIUKU PACTBOPOB

26 | Mexanusm pactBopenus. TepMoarHaMUKa paCTBOPEHHUS.

27 | KonnuratuBHbIE CBOMCTBA pacTBOPOB: 3aK0HBI Payist u Bant-T'odda
VcTiHHBIE M TOTCHIIMABHBIE JICKTPOIHUTHI. JlFcconuanust 3JIeKTPOIUTOB

28 | (kucmoT, ocHOBaHMM, coneit). KoHcTaHnTa aucconmaniy MOTCHIIMATbHBIX
DJICKTPOJUTOB

29 | 3akon pazbasnenusi OctBanpaa. M3oronnueckuit kodhduimeHT.

30 | 3akonsl Payns u Bant-I'odda nis pacTBOpoB 37€KTPOJIUTOB

31 Jucconuanus Boasl. Bogopoansiil mokasarens (pH)

32 | IlpousBeneHne paCTBOPUMOCTH.

33 | OOMEeHHBIE PEaKIIUU B PACTBOPAX DIICKTPOIUTOB

34 | 'mapomms. pH BOgHBIX pacTBOPOB COJICH

35 | lucnepcHbie cucteMbl. KosmoniHbIE pacTBOPBI

36 | [lomyuyeHue KOUIOUIHBIX PACTBOPOB

37 | CBoiicTBa KOJUIOUIHBIX PACTBOPOB

38 | DIeKTpOXUMHUYECKHE CHCTEMBI

39 | DneKkTpoAHBIN MOTEHITHA.

40 | YpaBuenue Hepucra. CTanmaapTHBIN 3JIEKTPOTHBINA MOTSHIMAI

a1 XUMHAYECKHE MCTOYHUKHU TOKa. [ anbBaHmyeckuid sneMeHT. [IpuHuun u
pacuet DJ1C

42 | DnexTpoau3 paciuiaBoB. PacTBopuMBbIi aHOT

43 | DneKkTpoau3 BOJHBIX pacTBOpoB. KaTtoaHble M aHOIHBIE TPOIIECCHI

44 3akonbl Dapajes.

45 | IlpuMeHeHue 3JIeKTPoJIM3a B MPOMBIIIJIEHHOCTH

16 Koppo3zus meramios 1 CIUTABOB. [TpuamaB KOppOo3uHu. TUIIBI ¥ BUIIBI KOP-
PO3MOHHBIX TOPAKESHUN

47 XUMHUYECKasT KOPpO3Usi METAUIOB. ['a30Bast KOppo3usa. XapakTEpUCTUKA
OKCHUJIHBIX TUICHOK

48 OnexTpoxuMuueckas Kopposus. Kopposusi Ha KOHTaKTe JBYX METaJUIOB.
OreHKa CKOPOCTH KOPPO3UOHHBIX MTPOIIECCOB.

49 | BiustHue pa3nuuHbIX (HaKTOPOB HA JIEKTPOXUMHUUYECKYIO KOPPO3HIO
MeTopl 3alMThl METAJIJIOB OT KOPPO3WH. MeTamnueckne U HeMeTallIu-

50 |ugeckme mokpeITHA. [IpoTekTopHas W KaTomHas 3ammTa. VHTHOUTOPHI

KOpPO3UH
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9. ®oH/1 OLIEHOYHBIX CPEICTB ISl NMPOBeJIeHUs MPOMEKYTOYHOH ATTeCTAUMHU
o0y4aromuxcs 1Mo JHCHUIINHE

9.1. IlacnopT (oHAA OLIEHOYHBIX CPEICTB

Koxa koHnTpoJu-
Ne | KontpoJsmpyemble pa3iesibl | pyeMoii KoMiie- HaumMmeHnoBauue
n/n (TeMbl) TUCIHUILINHBI TeHIUH (MU ee | OLEHOYHOIr0 CPeACTBA
YacTH)
Monyis 1.
A . OTtyer Mo mpakTUYe-
CtpoeHre W CBOHCTBa Bellle- ckoil pabote. TIpome
1 |crea. TepMonuHAMUKA U KH- OIIK-4, TIK-9 p - P
KYTOYHBIE TECTHI TIO
HETHKAa XUMHUYECKHUX MpOIIeC-
TemaMm 1-7
COB
Monyns 2. PacTBOpBI U HC- Otuer mo maboparop-
IIEPCHBIE CUCTEMBI. DJIEKTPO- HOll pabGore. IIpome-
2 p p OITK-4, TTK-9 P P
XUMHUYECKHE TTPOIIECCHI KYTOYHBIE TECTHl TIO
TemaM 8-14

9.2. TunoBble KOHTPOJIbHbIE 32JAHUA UM HHbIE MATEPHAJIbI, HE00X0AMMbIe
1J151 OLeHKM 3HAHUI, YMEeHHM i, HABHIKOB U (MJIH) ONbITA AeATEJIbHOCTH, Xa-
PaKTepU3YIOIIHUX TANbl GOPMUPOBaAHMS KOMIIETEHIIUIH B MIpoLecce 0CBOEHUS
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. KomnJiekT 3a1aHuii 1J151 MPAKTU4YeCKOi padoThl

Tema «Pacdersl mo ¢popmMysiaM U YPaBHEHHSIM))

3ananue |
HazoBwuTe Mo MexayHapoIHON HOMEHKIAType cienytontue Bemiectsa: O,, Fe,0s,
Ca(OH)z, H,SO,.

3aganue 2
[TpousBeauTe pacyeTsl 0 YPAaBHEHUIO PEAKIINU (H.Y.):

7r 12T X, T y, 1

Zn + HClgp) — ZnClyp) + Hay).
3amanue 3

OmnpenenuTe NPOLIEHTHOE cojJiepkaHue Kanus B MaHTraHate kanus KoMnO,.
3amanue 4

Ompenenute 06bem 40 r merana CH, ipu temneparype 18°C u masnenuu 1,2 atm.
3amanue 5

Hanummre ypaBHEHUs peakiuii, XapakTepU3yIOIIUe CIeAYIOIIIe TpeBpalieHUs:

Ca —2 Ca(OH),

Ca —®CaCl,
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Ca —©® 5CaCO, Ca 9 5Cal

Kpurepuu oneHku:

- 4 GaJina BBICTABIISIETCS CTYJICHTY, €CJIU BBITIOJIHEHBI 5 3a/1aHUi;

- 3 OaJiia BBICTABIISIETCS CTYJICHTY, €CJIU BBITIOJIHEHBI 4 3a/1aHus;

- 2 GaJiia BBICTABIISIETCS CTYJICHTY, €CJIU BBITIOJIHEHBI 3 3a/1aHus;

- 1 GaJ BBICTABIISIETCS CTYJEHTY, €CIU BBITIOJIHEHBI 1-2 3a1aHus;

- 0 OaJITIOB BBICTABIISIETCS CTYJEHTY, €CJIM IPaKTUYECKas padoTa HE BBIIIOJIHEHA

9.2.2. KoMIJIEKT THIIOBOTO 3a/1aHUsl K J1a00OpaTOpPHOii padoTe

JlabopaTopHnasi padora «Koppo3usi MeTa/LI0B»

Leab: o3HAKOMJIEHUE C AJIEKTPOXUMHUYECKON KOppo3ue; Gakropamu, BIIHs-

IOIMKMHA Ha KOPPO3HUI0;, MCTOAAMHU 3allIUTBI OT KOPPO3HH.

OnbiT 1. BiusiHne aKTHBHOCTH KOHTAKTHPYIOLIET0 MeTA/LIa HA KOPPO-

3UI0

1.

s w

N

=

Bo3bmuTte Tpu ckpenku ayig Oymar. B oqHy BcTaBbTE€ TOHEHBKUM KYyCOYEK Me-
TaJUIMYECKOr0 0JIOBA, BO BTOPYIO — MEIH, TPEThIO OCTAaBbTE€ B KAUECTBE KOH-
TPOJISL.
Jlo0aBbTE B TpU MPOOHMPKH C BOJOM MO OJHOM Karie pacTBOpa COJISIHOW KUCIO-
ThI, TI0 2-3 Karuti pacTBopa kpacHoi kpoBsiHoi conu Ks[Fe(CN)g] n omyctute B
HUX CKPENKHU.
OTMeThTEe UHTEHCUBHOCTh OKPACKU BO BCEX TPEX MPOOUPKAX.
Crenaiite BBIBOJBI O CKOPOCTH KOPPO3HH B KaXJOM CJIy4yae M HaIAIIUTE Ka-
TOJHBIE U AaHOJIHBIE PEAKIUU.

OmnpbIT 2. Bansinue cpebl HA CKOPOCTh KOPPO3HH
BossmuTe Tpu npobupku. B mepByro HanelTe pacTBOp XJIOpWIa MarHusi, BO
BTOPYIO — PACTBOP COJITHOM KHUCJIOTBI, B TPETHIO — IUCTUJIMPOBAHHYIO BOJY.
OHOBPEMEHHO OIYCTUTE BO BCE IPOOUPKHU IO OJHON CKPETKE.
Job6aBbTe yepe3 5-10 MUHYT B KaKIyr0 NMPOOUPKY MO 3 KaIid pacTBOpa Kpac-
HOM KPOBSIHOM COJIN.
OOBsICHUTE MHTEHCUBHOCTHh OKpacku (BO BceX JU MpoOUpKax?), HANUIIUTE
YPaBHEHMS IPOTEKAIOIIMNX PEAKLUI, CAETANTE BBIBO/I.

OnbIT 3. DJIEKTPOKOPPO3UA MeTaJLIa
Hanetite B U-00pa3zHyro TpyOKy pacTBOp XJIOpHJA HATPHSI.
Jlo6aBbTe B KaKJ10€ KOJEHO IO 2 KaIId PacTBOpPa KPACHOW KPOBSIHOWM COJHU U
dbenondranenna.
[Torpy3ute B pacTBOp JKEJIE3HBIE JIEKTPOABI (CKPENKH) U MOAKIIOYHUTE K dJIEK-
TPOJIaM MTOCTOSTHHBIN TOK.
OOBbscHUTE HAOTIOJCHUS U 3alUIIUTE AHOAHBIA M KATOJHBINA IPOLIECCHI.

OnbIT 4. AHOAHBIE U KATOAHbIE MOKPBITHS
Haneiite B aBe npobupku mo 15-20 xamens pacTBopa CEpHOM KUCIOTHI U JIO-
0aBbTE MO 2 KaIlJii pacTBOpPa KPACHOUM KPOBSIHOM COJIH.
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2. OmyctuTe B OJHY NPOOUPKY MOJIOCKY OLIMHKOBAHHOTO Xele3a, B APYTyIo — Iy-
XKEHOTO, MPEBAPUTENBHO ClIeJIaB HA MX MOBEPXHOCTH TIIyOOKHE LapanuHbI
HOXOM.

3. OrmertbTe yepe3 5-10 MUHYT MOsIBIIEHUE CHHEH OKpacku B MecTe lapamnuH (B
Kako# mpobupke?).

4. OObscHUTE HAOJIONCHUS W 3alUIIMTE AHOJHBIA M KAaTOAHBIA MPOLECCHI IS
Ka)XJI0M rajabBaHOIAPHI.

Omnbit S. IIporeKkTOopHas 3amura

1. JloGaBbTe B JIB€ NPOOUPKHU C AUCTHIUIMPOBAHHOW BOJIOM MO OJHOW KaIljie COJIs-
HOW KHUCIIOTHI Y IO JB€ KaIUIH PACTBOPA KPACHOM KPOBSIHOW COJIH.

2. Omyctute B OJIHY MPOOUPKY CKPETIKY, B APYTYIO — CKPENKY B KOHTAKTE C alio-

MUHHEM.

OTMmeThTe TIOSIBJICHUE MHTCHCUBHOM CHHEH OKpackH (B Kakoi mpooupke?).

4. OObsicHUTE HAOMIOACHUA. 3alMIINTE KATOAHBIM M aHOJHBIM mpouecchl. Cre-
naiTe BbIBOJI. Kakyro poib BBIIONHSIET aTFOMUHUN?

OmnbIT 6. IIpuMeHeHre HHTHOUTOPOB

1. Haneiite B nBe mpoOupku 1%-Hb1il pacTBOp CEPHON KUCIOTHI U J100aBbTE 1O 2-

3 Karum pacTBOpa KpacHOM KPOBSIHOM COJIU.

PactBopuTe B 01HO# poOupke ypoTpornuH (1 mmaTens).

3. Omyctute B 00e mpobupku 1o ojxHoi ckpenke. Kakoi Habmrogaercs ahdext?
Kakyro posib BBITOIHSIET ypOTPOIIUH?

w

N

Kputepum oneHku:

- 4 GaJa BBICTABIISIETCS CTYJICHTY, €CJTM OTYET BHITIOJIHEH 0€3 3aMEUaHHH;

- 3 OaJiia BBICTABIISIETCS CTYJICHTY, €CJTH B OTYETE COACPIKATCS HEOOJBIITHE
HEJIOYETHI;

- 2 GaJina BBICTABIISIETCS] CTYJICHTY, €CJIU B OTUETE COIEPKATCS OMIMOKH B BBIBOJIE K
pabore;

- 1 GaJi BBICTABIISIETCS CTYJIEHTY, €CJIU B OTUETE COJIEPIKATCS CYIIECTBEHHBIC
OIIMOKU B pacyeTax;

- 0 GaJITIOB BBICTABIISIETCS CTYJEHTY, €CJIHU JIa0opaTopHasi paboTa HE BBIIIOJTHEHA

9.2.3. TunoBble 3a1anust NpoMeskyTo4HOro TecrupoBanus C10 Pocau-
CTAHT

Kpurepuu ouenku:
[IpomexxyTouHbIi TecT TI0 TeMe cocTouT u3 6 Bompocos (1 Bompoc — 0,5

Oanna). MakcumaabHOE KOJIMYECTBO 0aioB — 3

IIpoMexkyTOYHBIE TeCTHI MO Teme 1:

3aganune Nel
VYkaxure psijl, CoiepkKaluid TOJIbKO OCHOBHBIE OKCH/IbI

Bri6epute o/ivH U3 4 BapuaHTOB OTBETA:
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1) NiO, SO,, CuO

2) N,O, NO, CaO
3) Na,O, BaO, CuO
4) CrO;, K0, CrO

3aganue Ne2
Cpenu yka3aHHBIX BEIIECTB MPOCTHIMU ABJISIOTCA

Bribepute oquH n3 4 BapuaHTOB OTBETA:

1) CO,, 0,, CO
2) 0,, C, H,

3) C, Ca0, H,0,
4) S0,, 0,, H,0

3aganme Ne3
O6weMm 10 moneti azota u 06beM 10 moteit kuciaoposa (H.y.)

BriOepure ouH U3 4 BapuaHTOB OTBETA:

1) OJIMHAKOB ¥ COCTaBIseT 22,4 11
2) pa3HbIii

3) HEJIBb351 CPAaBHUBATH

4) OJIMHAKOB M COCTaBisIeT 224 11

[TonupIii cOOpHUK TECTOB MO Kypcy «OOmas M HeopraHuyeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224

10. O0pa3oBaTe/bHbIe TEXHOJIOTHHM M MeTOAHYECKHE YKA3aHUS 110 OCBOECHHIO
AUCHMILVIUHBI (Y4e0HOI0 Kypca)

[Ipu peanuzannu IUCUUIUIMHBI UCTIOJIB3YETCSI CETEBAsI TEXHOJIOTUA - U3YyYe-
HUE Kypca MOCPEJICTBOM JJIEKTPOHHBIX yU4eOHO-METOJMYECKUX MaTepHUaTIOB, pas-
MEIIEHHBIX B 00Yy4aloIei Cpesie ¢ UCIOIb30BaHUEM KOMIIbIOTEpa, MOAKIIOYECHHO-
ro K cetu MlHTepHer.

MeToauueckune PECKOMECHIANIMU CTYJACHTY 110 UBYICHHUIO JTUCHUILIMHBI

Moayas 1. CTpoenune u cBoiicTBa BemlecTBa. TepMoauHAMUKA M KHHe-
TUKA XUMHYECKHUX MPOIEecCOB

Tema BeOuHapa:
OCHOBHBIC MMOHATHS ¥ 3aKOHBI XUMHUH.
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Tema npakTu4eckoi padoThbI:
Pacuetsl o opMysiaM U ypaBHEHUSIM.

N3y4yuB JaHHBIA MOYJIb, CTYACHT H0JI7KEH:

UMETh TMIPECTaBIeHHEe 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUU; KiacCu(pu-
KaIli{ BEILIECTB; CTPOCHUHU aTOMa; TUIAaX XMMHUYECKOU CBS3H; 00 SHEPreTUUECKHUX
M3MEHEHHUSIX B CUCTEMAax, B KOTOPBIX MPOUCXOIUT B3aUMOJICUCTBUE MEXKIY Bellle-
CTBaMH; CKOPOCTHA XUMHUYECKUX PEAKIIMNA U METOAAX €€ PEryJIMPOBAHHUS.

3HATh:
OCHOBHBIC TIOHATHUSI XUMHH (MOJIEKYJa, aTOM, XUMUYECKUN 3JIEMEHT, MOJIb, MO-
JsipHas Macca);
OCHOBHBIE 3aKOHbI XMMHUH (COXPAHEHUSI MaccChl, IOCTOSHCTBA COCTaBa, 00OBEMHBIX
OTHOILIEHUH, ABorajpo, ypaBHeHHue MeneneeBa-Knanelipona, o0beAMHEHHBIH Ta-
30BBbIN 3aKOH);
COBPEMEHHYIO KOPIYCKYJIIPHO-BOJIHOBYIO TEOPUIO CTPOCHHS aTOMa; KBAHTOBBIE
YyClia, MPaBUiIa ¥ MIPUHIIUIIBI COCTABICHUS AIEKTPOHHONW KOH(PUTYpaLlud XUMHUIE-
CKOT'O AJIEMEHTA;
TUIIBI XUMHUYECKOW CBSI3U (MOHHYIO, KOBaJCHTHYIO, METaJNIMYECKYI0, BOJOPOJ-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKU;
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI;
TepMOJIMHaMHUeCKUe (PYHKIIMH COCTOSIHUSA, cltoco0 U3 pacuera (3akoH I'ecca u ero
CJICJICTBHE);
BJIMSTHUE TEMIIEPAaTypbl HA BO3MOXXHOCTh MPOTEKAHUS PEAKIMH B 3aBUCHMOCTH OT
YHUCJICHHBIX 3HAUEHUN SHTAJIBIIUU U SHTPOIUU PEaAKIINH;
BJIMSIHUE Ha CKOPOCTh XUMUYECKON peaklMi KOHLIEHTPALUHU (3aKOH JIEHCTBYIOIINUX
Macc);
BJIMSIHUE HAa CKOPOCTh peakuuu temrepatypsl (mpasuio Bant-I'odda u ypaBHeHue
Appenuyca);
BJIMSIHUE HA CKOPOCTh PEAKIIMH KaTalu3aTOPOB;
XMMHUYECKOE paBHOBECHUE U crIOcOOkbI ero cMmetienus (mpunuun Jle Hlartense)
yMeThb:
MPOBOJNTH XUMHUECKHUI SKCIIEPUMEHT U aHAJIN3 MOJYYeHHBIX PEe3yIbTaTOB;
OTIPEETSATH BO3MOKHOCTD MMPOTEKAHUS PEAKIINH;
peryJiMpoBaTh CKOPOCTh XUMUYECKOMN peaKkiuu.
yMeThb:
IPOBOANTH XUMHUECKUI SKCIIEPUMEHT U aHAJIU3 MOJYYCHHBIX PEe3yJIbTaTOB;
MIPOBOIUTH KOJMYECTBEHHBIC PACUETHI MO0 YPABHEHUSIM XUMHUYECKHUX PEAKIIHiA,
COCTaBIISITh DJIEKTPOHHYIO KOHPUTYPALIUIO XUMHUYECKHUX dJIEMEHTOB;
OTIPEAEIATh TUI XUMHUYECKON CBS3H B BEILIECTBE U €T0 MPOCTPAHCTBEHHOE
CTPOCHHE; COCTABIIATH CTPYKTYPHYIO (JOpPMYITy BEIIECTBA;
OTIPEAETSATH BO3MOKHOCTh MMPOTEKAHUS PEAKITUH;
PETYIHMPOBATh CKOPOCTh XMMHUECKON pPEeaKIInu.
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MeToanyeckue peKOMeHIANUN 110 U3YYEHUI0 MOAYJIsl
[Tpu ocBoeHUU MOAYJISl HEOOXOAUMO:
® U3Y4YuTh Yy4eOHBII MaTepuas MO COOTBETCTBYIOIIEMY MOMAYJIO JTUCUHUILIUHBI,
UCIIOJIb3Ysl JIEKITMOHHBIA MaTepHall U JIUTEpaTypy MO JaHHOU TeMaTHKE;
® aKIICHTHUPOBATh BHUMAHHME HA: OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMUU; Kilaccuu-

KallMM BEIIECTB; OOIIMX XMMHYECKUX CBOMCTBAaX BEILIECTB OJHOTO KJIAcca; CTpoe-

HUU aTOMa; KBAHTOBBIX YMCJIaX; COCTABJICHUH JICKTPOHHOW KOH(MUTYpAITUA XUMH-

YECKHUX AJIEMEHTOB; THUMNAaX XMMUYECKOM CBSI3U; MPOCTPAHCTBEHHOM CTPOEHUU MO-

JIEKYJI; SHTAJIbIUU 00pa30BaHUs, CTOPaHUs M PEAKLIMK; SHTPOIUU BEIECTBA U pe-

akuuu; >Hepruu ['md0ca; KUHETUYECKUX YPaBHEHUX JIJIi TOMO- U TETEPOreHHBIX

peaKIyii; SHEPTUU aKTUBAIIMK; OCOOEHHOCTSIX MPOTEKAHUS FE€TEPOreHHBIX MPOIleC-

COB; XMMHYECKOM PAaBHOBECHUHU U CIIOCO0AX €ro CMEIICHHUS.

® OTBETUTH HA KOHTPOJIbHBIE BOMPOCHIL:

1. Yro Takoe oOTHOcHUTENbHasi aToMmHass Macca? PaccuurtailTe OTHOCUTEILHYIO
ATOMHYIO Maccy cepbl, ecir M(S)=5,3-10%r, a m(C)=2,0-10* .

2. Paccunraiite aOCONIOTHYIO MacCy MOJICKYJIBI CEPHOUM KHUCJIOTHI, €CIIH €€ OTHO-
CUTEIIbHAsA MOJIEKYJISIpHAsI Macca paBHa 98.

3. OTHOcHuTeIbHAs TIOTHOCTH Ta3a Mo BOJOPOTY, coaepkaiiero 27,27% yrinepoaa
u 72,73% xucnopona, papHa 22. Onpenenute OTHOCUTEIbHYI0 MOJIEKYJISPHYIO
Maccy raza u ero XuMH4eckyro GopMyiy.

4. OTHOCUTENBHBIE TUIOTHOCTH Ta30B MO BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpene-
auTe Maccy | 11 kaxaoro rasa.

5. Onpenenurte, Kakoi 3170 MeTail, eciau 1,6 T kanpuus u 2,615 r 1ByXBaJIGHTHOTO
MeTajlla BBITECHSIOT U3 KUCJIOThI OJJMHAKOBBIA 00bEM BOJOpOA MpPU OJHUX U
TEX K€ YCIOBUSIX.

6. Xmopun metaia comepkut 69% xmopa. OTHOCHTENbHAs aTOMHAs Macca Me-
Taja paBHa 47,9. Onpeaenure CTENeHb OKUCIEHUS METalla B ’TOM COEIMHE-
HUU.

7. TIpu temneparype 100°C u maBnennu 50 at. ra3 sannmaer oowsem 10 v°. Tpu-
BEIUTE 00BEM ATOrO raza K H.y.

8. Hammmmre mosHbIC JEKTPOHHBIE KOHPUTYpAIMA aTOMOB AJIEMEHTOB C TIOPSII-
KOBBIMHM HOMEpamu 15 u 23. YkaknTe BalEeHTHBIE SJIEKTPOHBI ATUX DJIEMEHTOB.

9. Hamuumre 37IeKTPOHHbIE KOH(PHTYPALMHA aTOMOB CEPBI U XPOMa M HOHOB S°
Cr¥". CpaBHHTE paMyChl aTOMOB H HOHOB.

10. V xakux U3 HIKE MPUBEACHHBIX MOJIEKYJ XUMUYECKUE CBSI3M UMEIOT MOJISIP-
HbIi xapaktep: O,, CO, HF, Ny, NHs.

11. OnpenenuTe BaJICHTHOCTh AJIIOMUHUSI B OCHOBHOM W BO30YXKJEHHOM COCTOS-
HUSX.

12. Yemy paBHa mMacca 1 MOJIb SKBUBAJIEHTOB 0JIOBAa B PEAKIIMIX €r0 BOCCTAHOBIIE-
aust: a) SN** +2e = Sn”*; 6) Sn** +4e = Sn°

13. PaccuuTaiiTe MOJSPHYIO MacCy SKBHUBAJICHTA Xejle3a B COCIUHEHHUSX €ro C
KHUCJIOpOAOM, cofepxkarniux a) 70 u 6) 77,8% xenesa.

14. Onpenenute SKBUBAICHT M MOJSIPHYIO MAacCy 3KBHMBAJIEHTA MOHOB Xeje3a B
IpUBEICHHBIX peakiusx: a) Fe®" +1e = Fe?*; 6) Fe** + 30H" = Fe(OH);

19



15. PaccunTaiiTe MOJIIpHYIO Maccy 3KBUBalieHTa Metaia, eciu 0,029 r ero BbI-
TECHAIOT U3 KUcaoThl 30 Mi1 Bogopoa (H.y.).

16. IIpu coenunenuu 3,2 T kejneza ¢ KUCIOpoaoM Beaemmwioch 40 k/[x terua.
Paccuwnraiite 3HTaIBINIO 00pa3oBaHus okcuja sxeiesa (11).

17. PaccunTaiiTe TEIJIOTBOPHYIO CIOCOOHOCTh METaHa.

18. PaccumuTaiiTe KOJMYECTBO TEILJIa, KOTOPOE BBIAECIUTCA TpU cropaHuu 50 m
cMecH, cocrosiei u3 50% kucnopoaa, 25% Bogopoaa u 25% yriieKucioro ra-
3a.

19. Cnenaiite BBIBOI O BO3MOKHOCTH CaMOTIPOM3BOJIBHOTO MIPOTEKAHMSI PEAKITUHU B

3

CTAHJAPTHBIX YCJIOBHUAX, €CIU HU3BECTHO, UYTO AHpO = - 293 k/Ix, ASpo = 27
JIx/K.

20. PaccunTaiite sHTanbnuto peakuuu: 2NaOHy, + HySOupg = NapSOuqs +
2H,0 ).

21. Onpenenurte 3HaKU U3MEHEHUS YHTAIBIIMKA U DHTPOIUH JIJISl CIEAYIOIIETO Tep-
MoauHaMudeckoro npomecca: 2Hyry + Oy = 2HoO0 .

22. B xakux ciydasx SHTaJbIIHSA CTOpPaHUs MPOCTOTO BEIIECTBA PaBHA SHTAJIBITUU
o0pa3oBaHUsl CII0KHOTO?

23. Kak BbIpakaeTcsi CKOPOCTh XMMHUYECKON PEaKIMU MO 3aKOHY JEHCTBYIOIIUX
Macc B TOMOTE€HHBIX U T€TEPOTCHHBIX PEaAKIIUIX?

24. Onpeaenute OOMIMI U YACTHBIE MOPSIKUA MO KOMIIOHEHTAM CJIEIYIONIEH XUMU-
yeckou peakuun: 2C,Hg + 70, — 4CO, + 6H,0.

25. Bo CKOBKO pa3 M3MEHUTCS CKOPOCTh PEAKIMH MPU W3MEHCHUU TEMITEPATypPhl
na 30°C, ecu y = 3,07

26. Kak usmeHurcs vy, razodasnoit peakiuu 2A + 3B = 2C npu yBeau4eHUH JaB-
JeHus B 2 paza?

27. Ilouemy vy, peakuun Na + H,O — oTinmuaercs ot vy, peakuuu Ca + H,O —?

28. Hanuimure MaremMaTH4eckoe BBIPAKEHUE JII CKOPOCTH MPSMOW peaKIuu
CaO(TB) + COQ(F) — CaCO3(TB).

29. zameHeHne Kakux (paKTOPOB BBI3OBET CMEIICHHE PpaBHOBECHsS 0OpaTHUMOM pe-
aktmu N, + 3H, < 2NH;; AHY =-92 k]I B cTOpOHY HpsIMO# peakiym?

30. BeraucnuTe MCXOMHBIE KOHIIEHTPAIMK BEIIECTB, €CJIM PAaBHOBECHBIC KOHIICH-
tpauuu u3BecTHB: 2NO + Cl, «» 2NOCI, [NOJ]=1,5 mons/n1, [Cl;]=1 moas/n,
[NOCI]=0,5 mounb/m.

Monayas 2. PacTBOpbI M TUCIIEPCHBIE CHCTEMBbI
N3y4uB 1aHHBIH MOAYIb, CTYACHT A0JI7KEeH:

Tema BeOuHapa:
PacTBOpBI HEINEKTPOIUTOB U ANEKTPOJIUTOB

Tembl 1a0opaTopHO padOTHI:
Koppo3us metamios
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UMETh TIPEJICTAaBICHNEe 00 MCTUHHBIX W KOJUIOMJHBIX PACTBOpAaX; CBOMCTBAX
pacTBOpOB; criocobax BBIPAKEHHSI KOHIIEHTPAIUUA PACTBOPOB; 00 OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUAK;, DJICKTPOXMMHUYECKUX TMPOIeccax: TajJbBaHUYE-
CKHUX, JIEKTPOJIH3a, KOPPO3HUH.

3HATH:

COCTaBHBIC YaCTH PaCTBOPOB;

KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

CBOMCTBA PaCTBOPOB HEIJICKTPOIUTOB U IJEKTPOIUTOB;
HampaBlieHUE OOMEHHBIX MPOIIECCOB B PACTBOPAX IIEKTPOIUTOB;
KOJUTOHMTHBIE PACTBOPBI: CTPOSHUE MUIICIIIIBI, CBOWCTBA KOJUIOHIOB;
METO/Ibl YPAaBHUBAHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMiA (METOM dJIeK-
TPOHHOTO OanaHca U MOJTypeaKkiuii);

raJlbBaHU4ECKHE MPOLIECCHI U pabOTy TaJIbBAHUYECKUX DJIEMEHTOB;
AJIEKTPOJIU3 PACIUIABOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB;
3aKOHBI 3JICKTPOJIHN3a;

BU/JIBI KOPPO3UU U MEXAHU3MBI UX MMPOTCKAHUS;

CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UHU

yMeTh:

MPOBOJIUTH XUMUYECKUN HKCIIEPUMEHT U aHAJIN3 TTOJyYCHHBIX PE3YyJIbTaTOB;
OTIPEETSATH KOHIICHTPAIHIO PaCTBOPOB;

OTIPE/IETISATH CBOMCTBA PACTBOPOB;

paccTaBisTh KOADPUIIMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;
COCTaBIISITh TaJIbBAHUYECKHE MPOLIECCHI, OMPEACIIATH AIEKTPOIBIKYIIYIO CHITY
raJIbBAHUYECKUX JICMEHTOB;

COCTaBIISITh MPOIECCHI AIEKTPOIM3a PACIIAaBOB M BOJHBIX PACTBOPOB AIICKTPOJIH-
TOB;

OTIPEIEISTh KOTUYECTBA 00Pa3yIOIIMXCS Ha DJIEKTPO/IaX BEIIECTB MPH AIEKTPOIIU-
3€;

COCTABJISITh MPOIECCHI XUMUYECKON U DIIEKTPOXUMHUIECKON KOPPO3HUH;

noAOUpaTh CIOCOOBI 3aIUTHI METAIIOB OT KOPPO3HUH.

MeToauyeckue peKOMeHAAMHU M0 U3YUYEHUI0 MOTYJIsl

[Tpu ocBO€HUM MOAYJISI HEOOXOAUMO:
U3YYUTh YYEOHBIM MaTepuaj IO COOTBETCTBYIOIIEMY MOIYJIO JAWCIMILINHBIL,
UCIIOJIB3YS JICKIIMOHHBIM MaTepHUall M JIUTEPATypy MO TaHHOW TEMaTHKE;
aKIEHTUPOBATh BHMMAaHHE HA: COCTaB PACTBOPOB; CIOCOOBI BBHIPAKEHHUS KOHIICH-
TpaIMKA PACTBOPOB; JJICKTPOJUTHI U HEAJICKTPOJIUTHI, CBOMCTBA HEANIEKTPOIUTOB 1
DIIEKTPOJIUTOB; CTPOCHUE MHUIICIUIBI, KOATYJISIIIMIO KOJUIOMIOB; METOMBI DJICKTPOH-
HOro OaylaHca W TOJypeaKIni; TaJbBaHUICCKUE MPOIIECChl, PabOTy rajibBaHUYC-
CKUX 3J71eMeHTOB; pacueT DJIC; aHOAHbBIEC W KaTOIAHBIC PEaKIIMH IIPH AJICKTPOIIH3E;
3akoHbI Dapajies; TUIBI ¥ MEXaHU3MbI PA3JIMYHBIX BHIIOB KOPPO3HH; CITIOCOOBI 3a-
IIMTH METAJUIOB OT KOPPO3HH.
OTBETHUTH Ha KOHTPOJLHBIC BOIPOCHT:
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1. KakoB TN XMMHUYECKON CBA3U B AIEKTponuTax? Kakue 31eKTpoJMThl Ha3bIBa-
OT NOTeHIIHANBbHLIMU? UCTUHHBIMU?

2. Hanumure aucconmanuio a) cyiabdura HaTpus u 0) rugapodocdara Kaaus 1o
IIEPBOX U BTOPOU CTYIICHSIM.

3. BrIpaszurte koHCTaHTy Aucconuranuu opTohochOopHON KUCIOTHI MO MEPBOM CTY-
MICHHU.

4. Omnpenenute crenenpb nucconuanuu 0,001 M pactBopa yKCYCHOM KHCIIOTHI, €C-
m ee Ky =1,74-10",

5. Uro mokasbiBaeT M30TOHHUYECKUU Kodpduiment? Kakas cBsS3b CyIIeCTBYET
MEX/y CTEMEHBIO AUCCOIMAIMU AIIEKTPOJIUTA U U30TOHUYECKUM KO3 ULIMeH-
TOM?

6. Ompenenute TemriepaTypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara

HATpHUsl, €CJIM CTENEHb JUCCOLMAIIMK cOCTaBIsieT 54%.

UTo Ha3bIBAIOT MOHHBIM MTPOU3BENCHUEM BOJIbI? UeMy OHO paBHO?

8. Omnpenenure pH a) 0,1 M pactBopa KOH u 0) 0,1 M pactsopa NH,OH (Kj =
1,74:107).

9. Ompenenute pacTBOPUMOCTb THAPOKCHIA ATFOMUHUS, eciu ero [1P = 5,7-10

10. PaCC‘lI/ITaI/ITe ocmotuueckoe nasnenue 0,002 M pactBopa 6eH30i1a py TeMIie-
parype 17°C.

11. HanumwuTe TUIPOIIU3 CIEIYIONINX COJIEH U ONpPEeIeTUTe Cpely UX BOAHBIX pac-
tBopoB: NaNQO3, ZnCl,, Na,S, CH;COONHj,.

12. TlokaxxuTe CTPOCHHE MUIICIUIB MPU MPWJINBAHUK W30BITKA pacTBOpa THAPOK-
CUJia HATpUs K pacTBOPY XJIOPUIA LIMHKA.

13. IlokaxxuTe CTPOCHHE MHWIICIIBI TIPH MPUIMBAHUN M30BITKA XJIOpHIA IIMHKA K
pacTBOPH T'UIPOKCUAA HATPUS.

14.Kakyto cuctemMy Ha3bIBaIOT ANEKTPOXUMUYECKOM?

15.CocraBbTe cXeMy JIByX rajJbBaHUYECKHX JJIEMEHTOB, B OJIHOM U3 KOTOPBIX KO-
OanbT Ciy)uia Obl KaTOJO0M, a B APYroM — aHojoM. Hanummre ypaBHeHUs pe-
aKIUH, TPOUCXOJISIIUX TIPU pabOTE ITUX DJIEMEHTOB.

16.T"anpBaHUYECKUI PJIEMEHT COCTOUT U3 XPOMOBOTO 3JIEKTPO/Ia, MOTPYKEHHOTO B
0,01 M pactBop CrSO,, u cTaHIapTHOTO BOJOPOIHOTO 3iekTpoaa. Hamummre
YpaBHEHUS AIEKTPOAHBIX ITporeccoB. Yemy paBHa ero 3.1.c.?

17.KakuM ypaBHEHHEM KOJIMUYECTBEHHO OMHUCHIBACTCS DIICKTPOITH3?

18.UT0 paccuuThIBaIOT ¢ MOMOIIIO ypaBHeHUsT HepHcTa?

19.CocTtaBbTe cxeMy AJIEKTPOJIM3a BOJHOTO PacTBOpa XJIOPHUAa HUKENs Ha MHEPT-
HBIX AJIEKTPOJaX.

20.CocraBbTe CXEMBbI AJIEKTPOJIM3a BOJHOTO pacTBopa xjopunaa xenesa (Il), ecnu:
a) aHOJI >KeJIe3HbIN; 0) aHOJ| YTOJIbHBIN.

21.PactBop comepxut noust Zn°*, Ni**, Fe**, Cu®* B oquHaKoBoil KOHIEHTpPALIL.
B kako#i mocienoBaTeIbHOCTH 3TH METAJUIBI OyAyT BBIACIATHCS MPU IEKTPO-
JIn3e, €CIM HAMPSHKEHUE TOCTATOYHO JJIS BRIICTICHUS JTI000T0 MeTaia?

22.BrauciauTe Maccy HUKEIS, BBIICTUBIIETOCS Ha KaToe P MPOIYCKAHUH TOKa
cuioit 20 A yepe3 pacTBOp HUTpaTa HUKENSI B TEUEHUU 22 4aCOB.

23. Ilpu anexTponuse pactBopa cosu osoa (1) macca katona yBenuumnacek Ha 4 T.
YTO MpOU301LII0 PU 3TOM HA OJIOBIHHOM aHOJE?

~

-32
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24. PaccunTaiite 00beM KHUCIOPOa, KOTOPBIM MOKET OBITh MOJYYEeH TIPH IJICKTPO-
JIM3€ TOKOM 5 A B T€UE€HHUE 2 4acOB, €CJIM BBIXOJI MO TOKY cocTaBisieT 85%.

25. [Ipu npoxokIeHUH Yepe3 pacTBOP COJIM TPEXBAJIEHTHOTO METaJlla TOKA CHUJION
1,5 A B teuenun 30 MuH HaA KaToje Beiaenmwnock 0,18 r meramna. Beraucnure
MOJISIPHYIO Maccy MeTallla U pacxof 3JEKTPOIHEPTUH, €CIId H3BECTHO, YTO
HaIpsKEHHUE B CETU paBHO 6 B, a Bbixoa 1o Toky 72%.

26. Kakoll KOHTaKT sBIse€TCS HamOoJjee KOPPO3MOHHOOMACHBIM IS JKelesa:
Fe/Cu, Fe/Sn, Fe/Ag?

27. B KOHTaKTe ¢ KaKUM U3 METAJUIOB MEJIb SIBJIICTCS aHOJOM: XPOM, 30JI0TO, HU-
KEJlb.

28. Hanumute 37eKTPOXUMHUYECKHE MPOLEeCChl (AHOIHBIN M KaTOJHBIN), IPOTeKa-
romue B koHTakte Al/CU B pacTBope XJtopuaa HaTpusl.

10. O0pa3oBaTe/ibHbIE€ TEXHOJOTMUA M METOMYECKHE YKA3AHUS 10 O0CBOECHHIO
TUCHMILTAHBI (Y4e0HOT0 Kypca)

B npouecce u3ydeHus: TMCUUIUIMHBI UCIIONIB3YIOTCA AUCTAHLIMOHHBIE 00pa30-
BaTeJIbHbIE TEXHOJIOTUH, pealu3yeMble, B OCHOBHOM, C MpUMEHEHHEM HH(pOopMa-
LUOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX TEXHOIOTUH (ceTh «IHTEepHET»).

@opMbI MPOBEACHUS 3aHATUN: BUIECOJIEKIIMU, BEOUHAPBI. (DOPYMBI, Ha KOTO-
PBIX IPEIYCMOTPEHO TaK XK€ U MOJyYEHHE CTYJEHTAaMU KOHCYJIBTAIIMOHHOW MO-
MOIILIH.

OCHOBHBIM HAalNpaBJIEHUEM y4e€OHOUN NEATETbHOCTH CTYACHTA SBISIETCS CAMO-
CTOsITeNIbHAsE padoTa Mo TeMaM MojyJied AucHUIuIMHbL. Oco0oe BHHMaHHE HE0O0-
XOJUMO YIENIUTh CaMOCTOSTEIbHOMY H3YyUEHHUIO TEOPUHU U MPUOOPETEHUIO HaBbI-
KOB PEIIEHUs 3a/1a4, UCMOIb3ys MPEIOKEHHbIH CIUCOK 0053aTeIbHON U JOMOJI-
HUTEJIBHOM JIMTEPATYPHI, 4 TAKXKE pecypchl ceTh «HTepHeT.

B kadecTBe TEKyIIEro KOHTPOJS IPELYCMOTPEHBI TPOMEKYTOUHBIE TECTUPO-
BaHUSl M BBINOJHEHHE KOHTPOJIbHBIX 3aflaHUil, MpOBEpsEMbIX MpernojaBaTesieM
BPYUHYIO.
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11. YueOHO-MeTOAMYeCKOe M HH(pOpMANMOHHOE O0eclevYeHHe IMCUMILIMHBI
(yueOHOT0 Kypca)

11.1. Ob6s13aTesibHAA JIUTEPATYpPa

No bubnmorpaduueckoe onvucanue Tun (yaeOHuK, yuebHoe no- | Komndecto B

/T cobue, yaeOHO- oubImoTeKe

METOIMYECKOE mocooue,
MPAKTUKYM, JIp.)

1 | Bop3oBa JI. /I. OcHOBBI 00IIel XUMHH
[DnexTponHbIi pecypce] : yued. mocobue /
JL.JA. Bbopzosa, H.FO. Yepuuxona, B.B.

Sxymes. - Cankr-lIletepOypr : Jlans, VYyebHoe mocobue OBbC "Jlansp"
2014. - 469 c. : w1 - (Y4ueOHUKH TSI BY-
30B. CnernmanpHas nureparypa). - ISBN

978-5-8114-1608-0.

AxmeroB H. C. OOmas u HeopraHuue-
CKasi XUMHUS [DIEKTpOHHBIM pecypc]|
yueb. nmocobue ans By3oB / H. C. Axme-
2 | ToB. - U3n. 8-, crep. - Cankr-IletepOypr YuebHoe nocodue 9BbC "Jlansp"
: Jlanp, 2014. - 743 c. : wi1. - (Y4eOHHUKH
st By30B. CrienpanpHas JMTeparypa). -
ISBN 978-5-8114-1710-0.

COI'JTACOBAHO

JlupexTop HaydHOU OMOINOTEKU A.M. AcaeBa
(noonucs) (U.0. Damunus)

« » 20 r.

(MII)

11.2. lonoJsiHUTEJbHAS JUTEPATypa M y4YyeOHble MaTepuaabl (ayauo-,
BH/1€OIIOCO0MS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

No bubnuorpaduueckoe onucanue Tun (yue6HUK, yuebHOE KonunuecTtBo B
/1 nocobue, yueOHO- oubmoTeKe
MeToAnYecKoe nocodue,
MIPAKTUKYM, ayIUO0-, BU-
JIEOTI0CO0us U JIp.)

IMaBaoB H.H. O6urast u HeopraHudeckas
XUMHUSA [ DNEeKTPOHHBIN pecypc] : yueOHUK
/ H. H. I1aBnos. - U3xa. 3-e, ucnp. u gor. -
1 | Cankr-IletepOypr : Jlans, 2011. - 496 c. Y4eOHuK OBbC "Jlanp"
: wiI. - (YueOHuku 115 By3oB. Crienyaiib-
Has jureparypa). - ISBN 978-5-8114-

1196-2.
Bonrpomerok B.B. O6mas xumus [Dnek-
. 9bC
2 | TpoHHBIN pecypc]: yueb. mocobue / B.B. Y4eOHoe nocobue " "
. IPRbooks
bonrpomerok — MuHck : Bpiumiimas

24




No bubnuorpaduueckoe onucanue Tun (yueOHUK, yaeOHOE KonunuecTro B
n/m nocooue, yueOHo- Ooubmmoreke
MeTou4ecKoe mocoodue,
MIPaKTUKYM, ayIUO0-, BU-
JIE0TIOCO0US U Ap.)

mkoja, 2012. — 624 c.: un. — ISBN 978-
985-06-2144-3.
O0masi u HeopraHuveckass XUMHUSA
[DnekTpoHHBIN pecypc] : ydel.-MeTom. V4eBHO-METOTHIECKOE SBC

3 | mocobue / H. III. Mudraxosa [u np.]. - HocoGe "|PRbooks"
Kazans : U3a-8o KHUTY, 2013. - 184 c.
- ISBN 978-5-7882-1488-7.
AxmeroB H. C. JlaGoparopHble U ce-
MUHAPCKHUE 3aHATHUS 10 00IIei 1 Heopra-
HUYECKON XMMHUHU [ DNEKTPOHHBINA pecypc]
: yue0. mocoowue mist By30B / H. C. Axme-

4 | toB, M. K. A3uzosa, JI. 1. Bagpiruna. - VYuebOHOE mocodue ObC "Jlanp"
W3n. 6-e, crep. - Cankt-IletepOypr :
Jlanb, 2014. - 367 c. : un. - (YueOHUKHT
i By30B. CrieninaibHas JUTeparypa). -
ISBN 978-5-8114-1716-2.

11.3. Ilepeyenb pecypcoB MH(POPMANUOHHO-TEJTCKOMMYHHKAIMOHHOM
ceru "UnTepuer"

Elibrary[ OnexTpoHHBII pecypc] : HayyHas 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,

2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

SpringerLink[Dnexktponnbiii pecypc] : [6a3a maumubix]. — Switzerland: SpringerNature,

1842— . — Pexxum noctyna : link.springer.com. — 3aru1. ¢ skpaHa. — S3. aHri.

ScienceDirect[QnexkTpoHHbIit  pecypc]

KOJUICKIUA 3JJICKTPOHHBIX KHHI' H3AATCJIb-

crBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum mocrtyna : sciencedirect.com. —

3ary. ¢ okpana. — f3. aHr.

11.4. IlepeyeHb NPOrPaAMMHOI0 O0eCIIeYeHUSA

Ne HaumenoBanue I10 Koanue- PexkBusuThl 10r0Bopa
n/n CTBO JIU- | (IaTta, HOMep, CPOK Jeii-
HEeH3uil CTBHSA)
1 | Windows 1398 Horosop Ne 690 ot
19.05.2015r., cpok nenicTBus -
OeccpouHo
2 | Office Standart 1398 HoroBop Ne 727 ot
20.07.2016r., cpok aeicTBus -
OeCcCpOIHO
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0CYIIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLeEcca Mo JUCHUILINHE (MOTYJII0)

11.5. Onucanue mMaTepHaIbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM JIAA

n/n

HaumenoBanue 060pyno-
BaHHBIX Y4eOHBIX Ka0u-
HETOB, JIadopaTopHuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJI51 IPOBe/IeHUsI MpaK-
THYECKHUX U J1adopaTop-
HbIX 3aHATHI

IlepeyeHb 0CHOBHOTO 000PY-
JA0BaHMSI

dakTHYeCKUil aapec
yueOHbIX KAOMHETOB,
Jaboparopuii, ma-
CTEePCKHX H Jp.

Ilnomanm, e

KoaunuectBo
MOCAJOYHBIX
MecT

KoMnbrorepHslii
KJacc. ITomemenue
IS CaMOCTOSTEIbLHOM
paboTHI. Yyebnas
ayIUuTOpUs IS TIPO-
BEICHUSA 3aHITHH ce-
MHUHAPCKOTO THIIA.
YueOHast ayauTopus
JUIs KypCOBOTO TTPOEK-
TUPOBaHUs (BBIMOJIHE-
HUS KypCOBBIX PadoT).
YueOHast  ayauTopus
JUIS IPOBEIICHUS
TPYNIOBBIX ¥ UHIUBU-
JyaTbHBIX KOHCYJIbTAa-
nuil. YueOHas ayau-
TOpHsSL ISl TIpOBEJe-
HUS 3aHATUN TeKyllle-
ro KOHTPOJSI M TIPO-
MEXYTOUHOM aTrTecTa-
i (I'-401)

Croubl Y4EHHUYECKHE,
cTynbsi yuenndeckue, [1K
C BBIXOJOM B ceTb WH-
TEpHET.

445020 Camap-
cKast 00J1.
r.TonbsaTTy, yi.
benopycckas, 14,
no3unud mo TIT Ne

48 (r-401)

o
i
oo

[EEN
()]

AynuTopust BEOKOH-
bepennuit. YueOHas
ayJIUToOpHUs AJIs IIPO-
BEJICHUS 3aHATUH JIEK-
IIUOHHOTO THIIA.
VYyeOHas aynuTopus
JUISL IPOBE/ICHUS 3aHsI-
THI CEMUHAPCKOTO
Tuna. YuebHas ayau-
TOPUS TSI KyPCOBOTO
NPOEKTHUPOBaHUS (BBI-
TIOJTHEHHUST KYPCOBBIX
pabot). YueOHas
ayIUTOPHUS IS TIPO-
BEJICHUS TPYIIIOBBIX U
WH/INBUIYaTbHBIX
KOHCYJIbTalMii Yueo-
Hasl ayTUTOPHSI IS
NPOBE/ICHUS 3aHATUH
TEKYIIETO KOHTPOJIS 1
IPOMEXKYTOYHOH aTTe-
cranuu. (YJIK-301)

Croubl yueHnue-
CKHE., CTOJI IIPEnojaBa-
TEJIbCKUM, CTYIIBS, I0CKa
(mapkepHast), kadeapa
HanosnbHas, [IK , Tenesu-
30p.

445020, Camap-
ckag o0, T. To-
IBATTH, yi1. beno-
pycckas, 16 B

30,5
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