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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— IporpaMmy OakajiaBprara Mo HalpaBJIeHUIO NOAroToBKH/ crerranbHocTH 24.03.02 «CucteMsl
yIpaBJIEHUs] JBU)KEHUEM U HaBUTaLUs» HampabieHHOCTH «IIpubopsl M cucTeMbl OpUEHTALUH,
cTa0mIn3anuu 1 HaBuraumy. Jucuumninna peanusyercs kadenpoit «Ne31».

JlucuuiuinHa HatesleHa Ha (JOpMHPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMIIETCHIIMMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPOPECCUOHATILHOM e TEIEHOCTI

CopepxaHue NUCHUIIMHBI OXBATHIBAET KPYI BOIIPOCOB, CBA3aHHBIX C 03HAKOMJIEHHEM
UCTOPUM XHUMHUH, a TaKK€ C OCHOBHBIMU HAIlpaBICHUAMHU U TEHACHUMSIMH pa3BUTUSA
COBPEMEHHOM XHMMHHU. JTa HayKa H3y4aeT MAaTepHaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mpolecce u3ydeHUs XUMHH
BbIpa0aThIBA€TCsl Hay4HbIH B3IV Ha MUpP. 3HAHME XUMHHM HEOOXOOUMO Ul IUIOJIOTBOPHOM
TBOPYECKOH JesITeIbHOCTH OakajaBpa J000r0 HaIlpaBlICHHUs HOATOTOBKU. 3HAHHE XUMHH
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAy4YHOE IPEJCTABICHME O MaTEpUH, BEIIECTBE Kak
OJIHOM M3 BUJOB JBMXKYLIEICS MaTepuu, MEXaHU3ME IPEBpaIlleHUll XUMUUECKUX COEAUHEHUM,
CBOIMCTBAax MaTe€pUAIOB O XMMHUYECKUX Mpolleccax B COBPEMEHHOW TexHuke. [lpum m3ydeHumn
Kypca XUMHUH HEOOXOAMMO TIPOYHO YCBOMTH OCHOBHBIC 3aKOHBI, OBJIQAECTh TEXHUKOU
XMMHYECKHX pacyeToB, BbIpA0OTAaTh HAaBBIKM CaMOCTOSITEIBHOIO BBINOJHEHUS XHMHYECKUX
HKCIEPUMEHTOB U 0000mmeHus: ¢akroB. [loHMMaHuEe 3aKOHOB XUMHH IOMOXET CTYICHTY B
pELIEHNH 3KOJOTMUYECKUX Mpo0sieM. 3HaHUE Kypca XMMUU HEOOXOAMMO M AJIS MOCIEIyIOLIEro
YCIIEIIHOTO U3yUYEHUs CIELMATbHbIX AUCLUIIINH.

[IpenonaBaHre OUCHMIUIMHBI IpEAyCMaTpUBaeT cleAyromue (OpMbl OpraHu3aluu
yaeOHOro mpoIriecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTaIUH.

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOm1ast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuisi, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu mpenomaBaHusl TUCIHUIUIMHBI — YCBOCHUE CTYJACHTAMH TEOPETUUYECKUX OCHOB
o0mel XuMHHM, XUMHUA BAXKHEUIIUX JIIEMEHTOB W WX HEOPTraHUYEeCKHX COCIUHCHHIA,
dbopMHpOBaHHE XUMHUYECKOTO MBIIUICHUS Y CTYIEHTOB, Pa3BUTHE HABBIKOB HCIIOJb30BaHUS
CBecHH O  (PU3UKO-XMMHUYECKUX  CBOWCTBAX  PA3IMYHBIX CUCTEM  JJsi  CHUHTE3a
COOTBETCTBYIOIIUX COCAMHEHHUM, BHINOJHEHHE TEPMOJMHAMUYECKIX U KUHETUYECKUX PAaCUETOB;
MpHOOpPETEHNE HEKOTOPOTO OMBITA IKCIIEPUMEHTANBHBIX UCCIEAOBAHUN ISl Pa3pabOTKH HOBBIX
METOJIOB CHHTE3a, NpUIaHWs MaTepuajgaM 3aJaHHON CTPYKTYpbl M KOMILUIEKCAa CBOMCTB.
[IpencraBneHre BO3SMOXKHOCTH CTYIEHTaM Pa3BUTh U MPOJEMOHCTPHPOBATH HABBIKM B 00JacTH
WHHOBAIIMOHHBIX TEXHOJIOTHH.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOI MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JAUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUNCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETECHIMSAMH WM UX YacTIMU. KOMIETeHIIMN U MHIUKATOPbl UX HOCTUKEHUS MIPUBEICHBI B
taommie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
IPUMEHSITD

OIIK-1.3.1 obnamaeT MaTeMaTUYCCKUMH,
OOIIeMHKEHEPHBIMU 3HAHUSMU B 00JIaCTH
€CTECTBCHHOHAYYHBIX U OOIIEHHKECHEPHBIX

€CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

TUCITUTLIAH
MaTEeMaTHYECKOTO
O6menpodeccrnoHanbHbIE AHATIEA 1 OIIK-1.Y.1 ymeTb NpuMEHSTh 3HAHUS B
KOMIIETCHIINH 00JacTH eCTECTBEHHOHAYYHBIX U
MOJICTTPOBAHUS,
OOLIEMHKEHEPHBIX TUCIUIUINH
TEOPETUYECKOI0 U
OIIK-1.B.1 uMeeTr HaBBIKH TEOPETHUECKOTO
AKCIIEPUMEHTAILHOTO
U DKCIEPUMEHTAIbHOIO UCCIIEIOBAHMUS B
UCCJIEJIOBAHMUSI B .
. | mpodeccHoHaNbHON AEITEIHLHOCTH
npodecCuoHATBLHOM
JESITEIIbHOCTH

2. Mecro nucuumumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IPY U3YYCHUH CIEYIOUINX AUCLHUIINH:
— « «DHU3UKa»»,
3HaHUs, MOJYYCHHbIC NPU M3YYCHUU MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MOT'YT UCIIOIb30BATHCA IIPU U3YYEHUN APYIHX AUCHUIUINH:
— « DKoJjorus»

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanueie 00 oO0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3

Oobwasn mpyooemKocmo oucyunauner, | 3/108 3/108




3E/ (4ac)
U3 nux yacoe npakmuyueckoli n0020mMoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnasn paboma, Bcero (dac) 30 30
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amed (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHIN SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3/enaM U BUAaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nenel, TEMBI JUCIUTUIMHEL Jlexmun I13 (C3) |JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pasnen 1. Beegenue B XuMuio 1 5 4
Tema 1.1. Ilomsarue BemectBa u |1 1 1
XUMHYECKOH  peakIiuw, OCHOBHEIE
OTIpeIeIICHUSI.
Tema 1.2. CTexuoMeTpruiecKkue 3aKOHBI. 2 1
dyHIaMEHTATBLHBIC TTOHATUS U 3aKOHBI
XUMUH.
Tema 1.3. CmocoObl ompenencHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.
Paznen 2. CtpoeHue BemecTBa 10 - 6
Tema 2.1. OcHOBHBIE CBEIEHUS O 2

CTPOCHUU ATOMOB; KBAHTOBBIC YHCJIa

Tema 2.2. Tlepuoguyeckuii 3axkon J[.U. 2 1
Menneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIBI 1 2
XUMHYECKOH CBSI3H.

Tema 2.4. MeToj BaJCHTHBIX CBS3CH, 2 2

KOBaJICHTHAas CBA3b.

Tema 2.5. Merog MOJEKYISIPHBIX 2
opoOuTanei.




Tema 2.6. HeBajieHTHBIE TUIIBI CBS3EH:
HOHHas CBA3b, MCTAIJIMYCCKAsA CBA3b,
BOJIOpOAHAs CBsA3b, CWJIBI Ban-nep-
Baannbca.

Pazgen 3. XuUMHUYECKHE CHUCTEMBEL.
OOmume 3aKOHOMEPHOCTH XHMHYECKUX
MPOIIECCOB.

15

Tema 3.1. DHeprernka XHMHYECKHX
IPOLIECCOB,  BHYTPEHHSAA  DHEPIud,
SHTAJIBIINS, SHTPOIIUS.

Tema 3.2. DHeprus I'u60ca,
HAIpaBJICHHOCTh XUMHUYECKHX
NpPOLIECCOB, XHMMHUUYECKoe U (azoBoe
paBHOBECHE.

Tema 3.3. CKOpOoCTh XUMHYECKOH
peakmuu U METOABI €€ PErylIupOBaHuUsd,
3aKOH JEHUCTBUS Macce

Tema 3.4. DHeprus  akTHBAIUH,
ypaBHEHHE AppeHunyca, MmpaBwio BaHTt-
Todda, KaTaJIn3aToOPhI "
KaTaAJIUTUYCCKUC CUCTCMBI.

Tema 3.5. PacTBOopml, aHCIEpCHBIE
CUCTEMBI, CIIOCOOBI BBIPAXKEHHS COCTaBa
pacTBOpOB.

Tema 3.6. DNEKTPOIUTHYECKAS
IUCCOLUAIus,  BOJHBIE  PAcTBOPHI
3JIEKTPOJIUTOB, BOJOPOAHBIN
IOKAa3aTellb, peakuu obMeHa,

TUAPOIIN3 COJIEH.

Tema 3.7. CsoiicTBa pa30aBICHHBIX
pacTBOpPOB  HEAJIEKTPOJIUTOB, BOJHBIE
pacTBOpHI AJIEKTPOJIUTOB, 3aKOH
paz6aBnenuss ~ OcTBanblaa,  3aKOHBI
Payns.

Pa3znen 4. OCHOBBI 3JIEKTPOXUMUYECKUX
IIPOLIECCOB

Tema 4.1. OKHCIIUTENLHO-
BOCCTAHOBUTCIILHEIC peaKI_[I/II/I.

Tema 4.2. XuUMHUYECKHE WCTOYHUKU
ANEKTPUUYECKOTO TOKA. [ amhbBaHUYECKHE
3JIEMEHTEL.

Tema 4.3. DiekTponau3,  3aKOHBI
Dapanes.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEid.

Paznen 5: OCHOBEI
CYNPaMOJIEKYJISIPHON XUMUU




Tema 5.1. CoenuHeHusi THMa KpayH- 2 2
3¢pUpOB. CymnpamonekynspHbie
MOp(GUPHUHOBBIE CUCTEMBI U KOMILIEKCHI
KaJIMKCApEHOB.

Tema 5.2. CynpaMonexkyisipHas XUMUs 2 4
MCTAJUIOOPTraHUYCCKHUX I‘I/I6pI/II[HBIX
HaHOPa3MEPHBIX YACTHII.

Hroro B cemectpe: 34 17 30

HUroro: 34 0 17 0 30

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JalolmUMHUCS  OMNpEAENCHHBIX  TPYOOBBIX  (PyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIC 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena HasBanue u cogep>xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazpgen 1 Beenenue B XuMuio.

Tema 1.1. ITonsATHE BelecTBa U XUMUYECKON PEAKLIUH, OCHOBHBIE OIIPEICIICHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIbHbIE TOHATHS M 3aKOHbI
XHMUH.

Tema 1.3. Crioco0OsI onpeenieHrsT KOJUYeCTBa BEIISCTBA, 3aKOH 3KBUBAJICHTOB.

Pasnen 2: CtpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAHTOBBIEC YHCIIA.

Tema 2.2. [lepnoanueckuii 3akon [[.M1.Menneneesa, cs3b I1.C. co ctpoenneM aToma.

Tema 2.3. XuMudecKas CBA3b, BUJIBI XUMUYCCKOM CBS3H.

Tema 2.4. MeTo/ BaJICHTHBIX CBSA3EH, KOBAJICHTHAS CBA3b.

Tema 2.5. MeTo1 MONIEKYIISIPHBIX OpOUTAICH.

Tema 2.6 HepanenTHble TUNBI CBS3€M: HOHHAS CBSI3b, MeETAUIMYECKas CBS3b,

BOJIOPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Pasnen 3 Xumuyeckue cucteMbl. OO0IIre 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1. OHepreTuka XMMHMUYECKHUX IIPOLIECCOB, BHYTPEHHSAS HHEPrHs, TEIUIOBOM
3 dexT XuMHuUecKux peakui, 1-Ml, 2-i, 3-il 3aKOHBI TEPMOIMHAMHUKH.
OHTponHs, Kak (YHKIMS COCTOSIHUS, SHTAIBINUSA. XUMUYECKUN OTEHIINAL.

Tewma 3.2. Oueprus [ m60ca, HanpaBICHHOCTh XUMHYECKUX MPOIECCOB, XUMHYECKOE U
¢azoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOM pPEaKUUU U METOAbl €€ PEryJIupOBaHMs, 3aKOH
JNIEUCTBHUS Macc.

Tema 3.4 DOHeprusi aKkTUBAlMM, ypaBHeHHE Appenuyca, mnpasuwio Baut-T'odda,
KaTaJiu3aTopbl M KaTaluThyeckue cuctemMbl. OCHOBHOM MOCTyJaT
XUMHYECKON KMHETUKH, KHHETUUECKOE ypaBHEHHE. BinsgHue teMneparypbl
Ha CKOPOCTh XMMHUYECKON peakiuu, ypaBHEHHE AppeHuyca. MexaHuszm
IPOTEKAaHUs KaTATUTUYECKUX peaklnii. XMMHUYECKOE paBHOBECHE IPUHIUI




Howmep paznena

Ha3Banue u conepxaHue pa3iesioB U TeM JICKIIMOHHBIX 3aHATHN

JlelllaTenne.

Tema 3.5 PactBopbl, auCHEpCHBIE CHUCTEMBI, CIIOCOOBI  BBIPAKEHHUS COCTaBa
pactBopoB. TepMOIMHAMHYECKHE XapaKTEPUCTUKH MpoIecca 00pa3oBaHUs
pactBopoB. CuibHBIE M claOble JJIEKTPOJIUTHI, MOHHBIE PABHOBECHUS B
BOJIHBIX PacTBOpax, MPOU3BEICHUE PACTBOPUMOCTH

Tema 3.6 DJIEKTPOJIMTHYECKAST JTUCCOLIMAIMS, BOJHBIE PACTBOPHI JJIEKTPOJIMUTOB,
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKIIMN 0OMEHA, THAPOIU3 COJICH.

Tema 3.7 CpoiicTBa pa30aBICHHBIX PACTBOPOB HERJIEKTPOIUTOB, KommuraTuBHbIE
CBOICTBAa PacCTBOPOB, 3aKOHBI Paysi.

Paznen 4. OCHOBBI JIEKTPOXUMHUYECKUX MPOLIECCOB.

Tema 4.1. OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI

Tema 4.2. XUMHUYECKUE HMCTOYHUKHM  DJIEKTPUYECKOro ToOKa. [‘anpBaHMueckue
SJIEMEHTBI,  CTAaHJAPTHBIE  DJICKTPOJHBIE  IOTEHIIMAJIBI. JIBoitHoM
NIeKTpudecKkuil cioil. YpaBHeHue HepHcra. PaBHOBECHBIN. DNEKTPOAHBII
noreHnuan. CTaHIapTHBIA BOJIOPOAHBIN 3JIEKTPO/I.

Tema 4.3. DIIeKTpOoNIN3, 3aKOHbI Dapajesl.

Tema 4.4 Koppo3zus. MeToas! 3a1uTsl 0T KOPPO3UU.

Paszpgen 5. OCHOBBI CyIIPaMOJIEKYJIIPHON XUMUH.

Tema 5.1. OmnpeneneHrsi W OCHOBHBIE TIOHATHS  CYHPaMOJIEKYJISIPHOM  XHUMH.
Coenunaenus Thna KpayH-3¢upoB. CympamolnekyisipHble TOp(GUPUHOBBIE
CHUCTEMEI u KOMIIIEKCHI KaJIMKCApEHOB. MonekynspHbie u
CyNpPaMOJIEKYJISIPHbIC MAILIMHBI.

Tema 5.2. CynpamoJiekysipHas XUMUS METAJNTOOPTaHUYECKHUX THOPHTHBIX

HAHOPA3MCPHBIX YaCTHUII.

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabmmma 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl NpakTUYECKUX | TpPyIOEMKOCTb, |IPAKTHYECKOM [pa3ieia
/o 3aHATHN 3aHATAN (qac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

Ne
/o

N3 Hux Ne
TpynoemMKkocTs, .
HaunmenoBanue nabopatopHbix paboT (uac) MPaKTHYECKOM | pa3jaena
MOJTOTOBKH, | JAVCIIMII




| | | (qac) | nmmbI

Cemectp 2
1 | Crexuomerpuueckue 3aKOHBI. 2 1
OyHIaMEHTATbHBIC TOHSATUS W 3aKOHBI
xumun. CrnocoObl OmpeneNeHns KoJIn4yecTBa
BEIIIECTBA
2 | OxBUBaJeHT. 3aKOH SKBHBAJICHTA 3 1
3 | TennoBoit 3pdexT (FHTANBNUA) XUMUUIECKOMH 4 3
peakuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOIINE 4 4
BIEKTPUYECKUI TOK. DIJIEKTPOAHBIE
MOTEHIHAJIBI ¥ 3JIEKTPOJIBUIKYIIINE CHUITBI
5 | Kopposusi meTayioB 4 4
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI

Jac Jac
1 2 3
M3yueHne TeOpeTHIecKoro MaTepuaia 10 10

nucturiuasl (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-Tpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOIIO 20 20
ycneBaemoctu (TKY)

Jomamraee 3aganue (/13)

KonTponbsabie paboTsl 3a0uHnKoB (KP3)

[ToaroroBka K MpOMEKYTOUHOMU
arrectanuu (I1A)

Bceero: 30 30

5. [lepeuensb yueOHO-METOIUIECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O00YyYaromuXcs yKa3zaHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN




Tudp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

AK3EMILTSIPOB
B OMOJIMOTEKE

(kpome
JEKTPOHHBIX

SK3EMILIIPOB)

https://urait.ru/bcode/388983

I'manka, H. JI. O6mas xumMusi B2 T :
y4eOHHUK JJI aKaJeMHUYECKOTO
OakanaBpuata / H. JI. ['nmunka ; mon
penakiuei B. A. Ilonkoga,

A. B. babkoBa. — 19-e u3a., nepepad. u
nomn. — Mocksa : M3parenscto FOpaiiT,
2016. — 729 c. — (bakanasp.
Axkanemudeckuit kypc). — ISBN 978-5-
9916-6445-5. — TekcrT : 31eKTPOHHBIN

https://e.lanbook.com/book/104946

Oo6mas xumus. Teopus u 3a1auu : yueOHOE
nocobue / H. B. Koposun, H. B. Kynemos,
O. H. lN'onuapyk [u ap.] ; mox pemxakuueit H.
B. Koposuna, H. B. Kynemosa. — 3-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 ¢. — ISBN 978-5-8114-1736-0. —
TeKcT : 37EeKTPOHHBIN

https://urait.ru/bcode/444652

[IpakTuky™m 1Mo oO1Iel XUMUH : yaeOHOe
nocoOue JIsl aKaJIeMUYECKOTO
Oakanaspuata / H. JI. 'muHka,

B. A. ITonkos, A. B. baGkos,

O. B. HecrepoBa. — Mockaa :
WznarenscrBo KOpaiit, 2019. — 248 ¢. —
(bakayaBp. AkajieMHYECKUN KypC). —
ISBN 978-5-9916-4058-9. — Texkcr :
SJIEKTPOHHBIN

https://e.lanbook.com/book/75521

Crace, H. ®@. Pemenue 3amau mmo oo1eit
xuMuu : yaeoHoe nmocooue / H. @. Cracs,
A. B. KopuryHoB. — 3-e u3f., cTep. —
Canxrt-Ilerepoypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcT :
SJIEKTPOHHBIN

https://urait.ru/bcode/384671

CyBopos, A. B. O0mas u Heopranuueckas
XUMHS B 2 T : y4eOHUK IS
akajeMu4eckoro OakanaBpuata /

A. B. CyBopos, A. b. Hukonbsckuii. — 6-¢
u31., ucrp. u gon. — Mocksa :
NznarensctBo KOpaiit, 2016. — 607 ¢. —
(bakamaBp. AkagemMudeckuii Kypc). —
ISBN 978-5-9916-5219-3. — TexkcT :

AJIEKTPOHHBIN

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaIMOHHO-

[Tepeuenn 3JIEKTPOHHBIX

TEJICKOMMYHUKALIMOHHOU ceTH «lHTepHeT»,

npuBeJieH B Tadymiie 9.

HGO6XOI[I/IMBIX JJIAd  OCBOCHUA AOUCLMIIIINHBI




Tabmuma 9 - IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHeT»

URL anpec HaunmenoBanune

http://www.xumuk.ru/ | Caiit o xumuu

http://www.hemi.nsu.ru | OCHOBBI XUMHH: 00Pa30BATEIbHBII CANT JJIsl CTYJICHTOB

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCMOIB3yeMOTro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tabmauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBeH B Tadmiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIMOHHAS ayIUTOPUs 32-01 (T"actemno,15)
2 | Cnenuanu3upoBaHHAs XUMUYECKas J1abopaTopus C 33-02, 33-04

HCIIOJIb30BAHUEM JEMOHCTPALIMOHHBIX IJIAKATOB, (I'acremnno,15)

J1a60paT0prlx CTCHIAOB U YCTAHOBOK JJIs1 OTIPCACIICHU A
HKBUBAJICHTA METAJIJIa, U3MEPEHUS SJICKTPOIHBIX TOTCHIIUAIIOB,
CKOPOCTH KOPPO3HH METAIIJIOB; AaHATTUTHYECKHUE U DJIEKTPOHHBIE
Bechl; JabopaTopHbie pH-MeTphl, HIEHTpUDYTH U KaTOpuMETp

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHON aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMH OOyJaromMMHUCs TpUMEHseTcs S-0aibHas MIKaja ONEHKH C(HOPMHUPOBAHHOCTH



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemMecTpa MOXKET UCIOIB30BaThCS

100-0ayutpHAss  mkaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl Y HHUBEPCUTETa,  MpaBuUia

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM 4AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

Or1eHKa KOMITETEHITUH

5-0ayutpHas mKama

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAasCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHOND TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTHICCKOM
JIeATEeIbHOCTBIO HAIIPABIICHUS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TIOHSITHIA.
— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHL;
ODOLLOY — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
«3a4TCHOY
HATIPaBIICHUS;
— apTyYMEHTHUPYET Hay4IHBIC MTOJI0KCHHUSI;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSATUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
MO CYIIECTBY M3JlaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUHU 3HAHUI
HATIPaBIICHUS;
— c1abo apryMeHTUPYeT HayIHBIC TTOJIOKEHUS,
— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeMAIM3UPOBAHHBIX TOHITHH.
— oOyvaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuaa;
— JIONYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3a4YTEHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATCPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Koz
i [Tepedyens Bonpocos (3amay) mis audd. 3adera MHMKaTOpa
1 KBanToBo-MexaHuueckast MOJIeNIb CTPOEHUS aTOMa. OIK-1.3.1
2 Atom. [lpunmun Heompenenennoctu Ieiizenbepra. Ypasuenue | OIIK-1.V.1
Jle bpoiinsa. Boanosast BomHoBast hyHKIms.
3 VYpasuenue lpenunrepa. Kpantossle uncna. [Ipunnun Iaynu. | OIIK-1.B.1
[TpaBuno Xynna, KineukoBckoro.
4 [lepuonnueckass cucrema JI.M. MenneneeBa. Crpykrypa | OIIK-1.3.1
MEePUONYECKON CUCTEMBI (IIEPHOJIbL, TPYIIIbI, MOATPYIIIIHI)




5 [leproauuHOCTh UBMEHEHHS CBOMCTB 3JIEeMEHTOB: paauyc atomoB | OIIK-1.Y.1
U HOHOB, DHEPTUUM HWOHHW3AIMH, CPOJACTBO K DJIEKTPOHY,
ANEKTPOOTPHUIATEILHOCT,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cioco6HocTh. CBs3b I1.C. co cTpoeHnem aroma.

6 OcHoBHbIE THUNBI XxuMHUYecKoM cBaA3u. KoBanentHas cBs3b. | OIIK-1.B.1
Mexanu3mbl 00pa3oBaHusi KOBAJCHTHOW CBs3M (OOMEHHBIH U
JIOHOPHO-AKIENITOPHBIN ).

7 HeBanenTHble THIIBI CBSA3CH: HOHHAsA CBsA3b, MeTamminueckas | OIIK-1.3.1
CBsI3b, BOJIOPOAHAs CBS3b, CHIIbI BaH-nep-Baanbca.

8 Teopust rubpuamzanuu U reomerpus Monekyi. Ilomsprocts u | OIIK-1.V.1
MOJIIPU3YEMOCTh KOBAJICHTHOM CBSI3U U MOJICKYIT

9 MexMoJIeKyIIsIpHbIE B3auMoJencTBUA. BonopoaHas CBs3b. OIIK-1.B.1

10 Xumudeckass TepMoauHamMuka. OHTanbnusa. TermoBoit addext | OIIK-1.3.1
peakuuu. 3akoH ['ecca. DHTpomnus, €ee U3MEHEHUE B Pa3IMYHbIX
npoueccax. CBoOOaHasi PHEpPrusi, €e M3MEHEHHWE — IBUXKYIIas
CHJIa PEaKInu.

11 XUMHYECKasi KHHETHKA. XUMHUYECKOE PAaBHOBECHE. OIIK-1.V.1

12 PactBopsl. CriocoObl BbIpakeHUs] KOHIEHTpauuu pactBopos. | OIIK-1.B.1
CBoiicTBa pacTBOPOB

13 JucnepcHsle cucteMsl. II0BEpXHOCTHBIE SIBICHUS OIIK-1.3.1

14 PacTBOpBI 371€KTPOIUTOB. DIAEKTPOIUTHYECKAS TUCCOLHAIUS OIIK-1.V.1

15 Huccoumarus Boabl. Jlucconmamus kucinor W ocHoBanuid. | OIIK-1.B.1
Bonopoanslil nokasaresns

16 [TpousBenenue pacrBopuMoctd. HMoHHO-0OMeHHBIe peakiuu. | OIIK-1.3.1
I'uaponus coneil.

17 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH OIIK-1.V.1

18 BO3HUKHOBEHME  JJIEKTPOJHOIO  IOTECHIMAJIA. Boiinont | OIIK-1.B.1
AJIEKTPUYECKUM CJI0M. 3aBUCUMOCTBH 3JIEKTPOJHOrO MOTEHIMasa
OT TEMIIEpaTyphl U KOHLEHTpaluu. Y pasHeHue HepHera.

19 Onektponu3 Kak BeIHYXIeHHas OBP. Peakuwm, mportekarommue | OITK-1.3.1
Ha MHEPTHBIX ¥ aKTHBHBIX 3JIEKTPOJaX B PA3IMYHBIX PAaCTBOPAX.

DJIEKTPOJIN3 PaCIlIaBOB. 3akoH Dapazesi.

20 OOmme cBoiictBa MeramuioB. Kopposus wmeramnoB. Meroast | OIIK-1.V.1
3alUTHl OT KOPPO3HHU.

21 Coenunenus Tura KpayH-3(UpoB. OIIK-1.B.1

22 ITopduprHOBBIE CUCTEMBI. OIIK-1.3.1

23 Meramiooprannyeckre THOpHUIHbIE HAHOPAa3MEPHBIC YACTHIIBI. OIIK-1.V¥.1

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHs! B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Kon

Ne i/t

I1epeuens Bonpocos (3agav) ais 3auera / nudd. 3adeTa
p p (3ana) 2 andd WHJIMKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

Ne i/t

‘ [TpumepHBIii TepeueHb TeM sl KYpCOBOTO MPOEKTUPOBAHMSI/BBINOIHEHUS ‘




KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS MPOMEXYTOYHOM arTecTalvyd B BHJE TECTUPOBAHUSA
MpeICTaBICHBI B TabwuIe 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
n/m WHJIMKaTOopa

1. OHEepruto 3J1€KTPOHA MOJTHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE YHCHA ... OIIK-1.3.1
a.l u m; b.nu m ;
C.mgums; dnu (;
e. L ums

2. | B arome, anexTponHas popmyina KOTOPOToO OIIK-1.V.1
1522s22p°3s23p°30194524pP4d35s2, ... BameHTHBIX 2MEKTPOHOB . ..
a. 13; b. 2;

c.9; d. 11;

e.5

3. CrnirHOBas BaJIGHTHOCTb 3JIEMEHTA | C B OCHOBHOM COCTOSIHUM PaBHA ... OIIK-1.B.1
a. 5; b. 1, C.2;
d. 3; e.d

4, B aTome XMMHUUY€ECKOTO 3JIEMEHTA .... TPU P-3JIEKTPOH HA BHEIIHEM OIIK-1.3.1
SHEPreTHUYECKOM YPOBHE.

a. Sc; b. Se; c. Sb;
d. Ge; e. Si

5. KucaoTHBEIM OKCUIOM SBIAETCS ... OIIK-1.V.1
a. MnOy; b. Mn207;
c. MnO; d. Mn20O3

6. | Pacmomoxwuts 35emenTsl ||A moarpynmnsl B mopsiake yCHICHHS OIIK-1.B.1
METaJUIMYE€CKUX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

7. B xmopune xanpuus CaCly ... xumuueckast cBs3b. OIIK-1.3.1
a. IOHOPHO-aKIIECITOPHAS;

b. HemonmsApHas KOBaJICHTHAS;
C. ToJISIpHasi KOBAJICHTHAS;

d. nonnas;

e. MeTaJIInyecKas

8. JIOHOpHO-AaKIIENTOPHAS] XMMUYECKasi CBSI3b UMEETCA B ... . OIIK-1.V.1
a. kpucrasuie Gpropuaa autus LiF;

b. monekyie 6pomoBoopoaa HBY ;




C. kpucrasute moBapennoi coau NacCl;
d. karrone rugpokconus HzO™ ;
e. moJiekyse apcuHa AsHs .

B monekyne srena HoC=CH> ... Tun rubpuan3anuu neHTpaIbHOTO
aroma C.

a. sp; b. sp?; c.sp?;

d.sp?d?;  e.spid

OIIK-1.B.1

10.

CxeMa nepekpbhIBaHUs aTOMHBIX OpOUTaJIeli B MOJICKYJIC ... UMEET BH]I
a. BeBry; b. BH3;

c. BBr3; d. BeH> ;

e. SiBrs4

OIIK-1.3.1

11.

DK30TepMHUYECKAs PEaKIUsl XapaKTePU3YyETCs YCIOBUEM ...
a. AH=0; b. AH>0;

c. AH<0; d. AS<O0;

e. AS >0

OIIK-1.V.1

12.

dopmyna ayig pacyera H3MEHEHHUS SHTAIBIHUM B XOAE€ XMMHYECKOM
peakuuu, npoTtekaroen mo ypasuenuio 2A + 3B = C + 4D, umeer Buna:

a. AH? = (AHc + AHp) - (AHa + (AHg):

b. AH® = (AHc + 4 AHp) - (2 AHa + 3 AHg);
c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp);
d. AH? = (AHc + 4 AHp) + (2 AHa + 3 AHg);
e. AH? = (AHA + AHg) + (AHc + AHp)

OIIK-1.B.1

13.

PaBHOBecue B cucreme
C (tB) + 2 H2 (1) 2 CHa (1) (AH® = -74,9 x]JI>k) MOXXHO CMECTHTH BIIEBO

a. YBenuuenueM koHneHtpauuu CHy ;
b. YMmensienuem kounenrpanuu CHs ;
C. YBenuueHneM KoHleHTpauun Hp;

d. IToBEIIIIEHHEM TABIIEHUS;

e. [loHmwxkennem TemMnepaTypsbl

OIIK-1.3.1

14.

BripakeHune 17151 KOHCTaHTBI PABHOBECHSI CUCTEMBI OOpaTHMBIX PEeaKIIui
2N2(r) + O2(r) < 2 N20 (1) umeer BUI ...

= INOF - INO]
[N [0, [N 1O,

c.K= —[NZ]Z[OZZ] ; d.K= —[NZOT
[N,O] [N.]

OIIK-1.V.1

15.

MomnexynsapHoit (opMoOi KpaTKOTO HOHHOTO YpaBHEHUS
Ni(OH)2 + 2H* = Ni?* + 2H,0

OIIK-1.B.1




SBJICTCA ...

a. Ni(OH)2 + H2S = NiS + 2H0;

b. 3Ni(OH), + 2H3PO4 = Ni3(PO4). + 6H20;
c. Ni(OH)2 + 2HNO3 = Ni(NOs3). + 2H:0;
d. Ni(OH)2 + H2SO3 = NiSOs + 2H20;

e. Ni(OH); + H2COz = NiCO3 + 2H,0

16. | Ykaxute HAOOp BEMIECTB, B COCTaB KOTOPOTO BXOAAT TobKo Tunuyasle | OITK-1.3.1
OKHUCJIUTENH 3a CYET aTOMOB S .
a. SO2; H2S03; KHSO3 ;
b. SO3; H2SO4; KHSOs4 ;
c. H2S; NazS; SO ;
d. S; SOs; SOz ;
e.Na:S0O4; NaxSO3; SO,
17. | Ha snekTpomax B raJIbBAaHUYECKOM DJIEMEHTE OIIK-1.¥.1
Fe | Fe(NOz3)2|| Pb(NO3)2 | Pb mporekaroT mporieccs ...
a. Fe’-2e=Fe’, Pb?* +2e = Pb°;
b. Pb°-2e = Pb*; Fe’* +2e = Fe?;
c. Phb%-2e =Pb*; Pb?* +2e = Pb°;
d. Fe®-2e=Fe’; Fe’* +2e = Fe?;
e. Fe’-3e=Fe*, Pb?* +2e = Pb°
18. | IIpu smekTposm3e BOAHOTO pacTBOPA ... HA HHEPTHBIX AIEKTPOJax OIIK-1.B.1
BBIJICTISIIOTCSL TOJIBLKO BOJIOPO U KHCIIOPO/I.
a. ZnCly; b. KF;
C. ZnSOq ; d. KCI;
e. CuSOq
19. | [Ipu snekTposam3e BOAHOTO PacTBOPA ... Ha DIEKTPOAAX MPOUCXOASAT OIIK-1.3.1
MIPOLIECCHI:
2H20 + 2e = H2 + 20H7,
S -2e=5°
a. Na2SOq; b. CdSOs;
c.CuS; d. NazS;
e. Na,SO3
20. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “MarHuii — 0J10B0” B OIIK-1.V.1
KHCIION cpesie Ha KaTojie o0pa3yercs ...
a. Mg?* ; b. Sn°;
c. Sn?*; d. OH;
e. H
21. | Jlns 3amiUThl KaaMUsSt OT KOPPO3UH BO BIAXKHOM BO3JIyXe B KaUueCTBE OIIK-1.B.1
KaTOJAHOTO MOKPHITHS MOXHO HUCIIOJIb30BATh ...
a. Al; b. Mn ;
c.Co; d.Cr;
e. Mg
22. | IIpu 31€KTPOXUMHUYECKON KOPPO3UHU B CHUCTEME “IIMHK — CBHHEL B OIIK-1.B.1




HEUTpaIBHOM cpejie Ha aHojie oOpasyeTcs ...
a. zZn* ; b. Oz;

c. Pb?*; d. OH";

e. H*

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
o0ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSIONIMEe  MPOLEAYphl  OLICHWBAHUS
UH/IMKATOpPOB, XapaKkTEepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuBHBIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre yka3aHus A1 00y4YaIOIIUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HA4YEHUE JIEKIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JEKIUH B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMALMIO MO TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA amnmapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[T1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIISIeTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIEM;

— pa3BuTHE TNPO(PECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECca, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOW PaOOTHI;

— IIOJIy4YEHUE 3HAHUHW O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI Ha ONIMKaiIIKe TObl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHWEM pa3/laTOYHOrO MaTepuaja IpU TPOBEACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX PUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIHNHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

Berynnenue — yacTh JIeKIUU, 11€71b KOTOPOH - 3aMHTEPECOBaTh U HACTPOUTH ayJIUTOPUIO
Ha BOCIpHATHE yuyeOHOro marepuana. B ero coctaB BXOAAT: (pOpMyIHpOBKAa TEMbl JIEKIIHH,
XapaKTepUCTHKA €€ — MPO(heCCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, ENH
JEKIMH; U3J0)KEHHE IUIaHa JIEKIMM, BKJIIOYAIOUIEr0 HAaUMEHOBAaHHS — OCHOBHBIX BOIIPOCOB,




MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHUW; XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOIUMOM ISl OpraHu3alMd CaMOCTOSTENbHOW paboThl CTYAEHTOB; PETPOCHEKIINS-
HAIIOMMHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha ero pojib, MECTO M 3HAY€HUE B JIaHHOM AMCLMUILIMHE, a TakXe B
CHCTEME JIPYTUX HayK.

OcHOBHasi 4acTh - H3JIOKEHUE COJAEPKAHMS JIGKIIMM B CTPOrOM COOTBETCTBUHU C
IPEMIOKEHHBIM IUIAHOM. BKIIOYaeT pacKkpelBalOIUN TEMY JIEKUHM KOHLENTYAIbHBIA U
dakTHyecKkuil Marepual, €ro aHaliu3 W OIEHKY, pa3JInyHble CIOCOOBl apryMeHTaluud |
JTOKA3aTeNbCTBA BBIBUTAEMbIX TEOPETUICSCKHUX TTOJOKEHUH.

3akaroueHrue - TOJABEACHHE OOINero HWTora JEeKIHUH, OOOOIIeHHe MaTepHuaia,
(opMynHpOBKa BEIBOJIOB IO T€ME JICKIIUH; OTBETHI HAa BOIIPOCHI CTYACHTOB.

Jlis Haanekalero OCBOEHUS Kypca XMMHUU HCIOJIb3YIOTCS CIEHaIbHbIE HarjsaHbIe
CpEeACTBa, C TMOMOIIBI0 KOTOPBIX MOXKHO IepelaBaTh CTyIEHTaM HH(OpPMAIMIO O BEIIECTBaX,
o0BeKTax W CylecTBe (PU3MUECKMX U XUMUYECKUX MpeBpalieHuid. JleMoHCTpauus OIBITOB,
MOJIETTM KPUCTALTUYECKUX PEMIETOK, TaOMUIBI M TJIAKaThl C YHEPreTHUECKUMHU JHAarpaMMaMu
00pa3zoBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.I.

11.2. Meroauueckue ykazaHus I OOy4aroIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/JIETh COBPEMEHHOM METOJIMKONW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
BrimonHenune mabopaTopHbIX paboOT COCTOUT M3 IKCIEPUMEHTANIbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIUTUYECKON 4aCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabopaTopHBIX pabOT OO0ydaromUMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIMM pelIeHre CIETYIOIINX OCHOBHBIX 3aj1a4 00y4Jaroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOW JUCIUILINHEL,

— 3aKpeIuleHHe, Pa3BUTHE M JIeTAIM3alMs TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JCKIUSX;

— TOoJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ajiaHue ¥ TpebOoBaHUA K IPOBEJICHUIO Ja00paTOPHBIX paboT

Jnisi BBITIOJIHEHUS J1a0OPAaTOPHBIX PA0OT MCHONB3YIOTCS METOAMYECKHE YKAa3aHUS MO MX
npoBeaeHuto. JlabopatopHast paboTa Kak BUJ y4eOHOTO 3aHITHS MPOBOIUTHCS B CICIIHATBHO
000py/IOBaHHBIX Y4eOHBIX JabopaTopusx. HeoOXOAMMBIMU CTPYKTYPHBIMH 3JIEMEHTaMHU
nabopaTopHOil pabOThl MOMHMO CAMOCTOSITEIBHOM JEeSTENbHOCTH CTYJIEHTOB, SIBJISIOTCS
WHCTPYKTaX, IPOBOJIUMEBIN MPENoIaBaTeieM, SKCIIepUMEHTAIbHAS YaCcTh, a TAKXKe OpraHU3aIus
00CYXICHUSI UTOTOB BBITIOJIHEHHS JTAOOPATOPHOM PaOOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe

Otyer o naboparopHoii pabore wumeeT ¢GOpMy THIIEPTEKCTOBOTO JOKYMEHTA,
CoJIepKalero 3aJjaHrue Ha Ja0opaTopHyI0 padoTy, KpaTKUE TEOPETUYECKHE CBEICHMS 10 TEMe
paboThl, omHcaHHWe NPUOOPOB, HCIOJIB30BAHHBIX TPU BBINOJIHEHUH pPAOOTHI, PE3YNIbTATHI
BBIUMCIUTENHHBIX YKCIIEPUMEHTOB, a TAK)KE BBIBOJIBI [T0 HTOTAM MPOJIEIAHHON paOOTHI.

TpeboBanust k 0ohopMIIEHUIO OTYETa O JIabopaTOpHO paboTe

OTuer AOKEH coAepXKaTb THUTYJIBHBIA JIUCT, a €ro COJAEpXKaHHE JIOJKHO OBITh
odopmieno coriacHo ['OCT 7.32 — 2017.

HopMatuBHas nokymeHTamwsi, HeoOXoammas s oQOpMIIeHUS, TMpPHUBEACHA Ha
anexktpoHHOM pecypce 'Y AIL: https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHusi Jjsl 0Oy4alOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl




B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUINIICS BBIOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKIIIOYATh B Ce0s KOHTPOIBHYIO PaboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMaTH3allUM NMpUOOpeTaeMbIX 3HAaHUM, 00ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po()eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMi ~ MaTepualaMH,  HAMPAaBISIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILUINHE;

— METOAMYECKHE YKa3aHUsS IO BBIMOJIHEHUIO KOHTPOJBHBIX PaldoT (i1 00y4aromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4. Meroauueckue yKazaHusi JUIsi OOyYaroOIIMXCS MO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJIS YCTIEBa€MOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUUI
00y4aromuxcsi, OCYIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OIL[CHUBAHHS XOJa OCBOEHUS
JUCITUTUIAHBI.

CBoeBpeMeHHasl cjaya OTYETOB MO Ja0OpaTOPHBIM U MPAKTUYECKUM 33JaHUIM U
MOJIOKUTEIBHBIA PE3yNbTaT Ha 3alllUTe JTUX PadOT MOXKET YUYUTBHIBATHCS TPU TMPOBEIACHUU
MPOMEXKYTOUYHOM aTTECTALIUH.

11.5. Metoau4ieckue yka3zaHUs I OOy4YarOUXCs MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUHM, MOJYyYEHHBIX OOyYaloIIMMCS B IpoLEecce
U3YYEHHUS BCEW NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSTh WX JUIsI PEIICHHs] TMPAaKTHUECKUX 3a7ad. DK3aMeH, KaK MPaBHIIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, KHEYIOBIECTBOPUTEIHHOY.

[IpomexxyTounasi arrecramus npoBogutca nmo @OC, npuBeneHHoMmy B 11.10.3 maHHOU

pabodeii mporpaMMbl TACIUTIIHBL.
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