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AHHOTaIUA

JucuumuimHa «XUMHS» BXOJUT B 00pa30BaTeIbHYIO MPOTPaMMy BBICIIETO 0O0pa3oBaHUs
M0  HampapjeHWI0O moAarotoBkw/  crenuambHocTH  13.03.02  «DOnekTposHepreTuka u
AIIEKTPOTEXHUKA» HAMPABICHHOCTH «JJEKTpOoMexaHuKay. JlucuumiuHa peanusyercs kadeapoit
«Ne31».

JlucuuiuinHa HaresieHa Ha ()OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETECHIIHIA:

[IK-2 «CnocoOGHOCTh ydacTBOBaTh B IUIAHMPOBAHWM, TIOJATOTOBKE, 00pabOTKe
pPEe3yNbTaTOB 3KCIEPUMEHTOB M KOHCTPYUPOBAHWM KOMIIOHEHTOB OOBEKTa MpodeccroHalbHOM
JESTEIbHOCTI

Coz[epxcaHI/Ie JAUCHUIINIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIICHUCM

UCTOPUHM XHMHUH, a TaKkXXe C OCHOBHBIMU HAIlPaBICHUAMU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHOM XMMMM. OJTa HayKa H3Yy4aeT MaTepUalbHbIi MHp, 3aKOHBI €ro pa3BUTHA,
crnenupuUecKyro XUMUYECKylo (GopMmy IBHKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBACTCSl HAYYHBIA B3IV HAa MUpP. 3HAHHE XMMHUU HEOOXOIUMO JJIS IUIOJIOTBOPHOM
TBOPYECKON AesATENIbHOCTH OakanaBpa Jt000W HaNpaBlIEHHOCTH. 3HAHWE XHWMHH TI03BOJISET
chopMHUPOBATh COBPEMEHHOE HAydHOE MPEICTaBICHUE O MAaTEpHH, BEHIECTBE KAaK OJHOM U3
BHUJIOB JABWKYIIEHCS MaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMHUYECKUX COCIUHEHUHN, CBOMCTBAX
MaTepHaJIOB O XMMHUUYECKHUX IIPOLECCaXx B COBPEMEHHON TexHUKe. [Ipu m3ydeHuu Kypca XUMHUH
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BI:Ipa6OTaTI> HaBBIKK CaAMOCTOSTCIBHOI'O0  BBIIIOJIHCHHUA XHUMHUYCCKHUX OKCIICPUMCHTOB U
0000menuss ¢akroB. I[loHMMaHWe 3aKOHOB XHWMHUHU TIOMOXKET CTYACHTY B PEIICHUH
9KOJOTHYCCKHUX HpOGJ’IGM. 3HaHue KypcCa XUMHUU HGO6XOI[I/IMO " T MOCJICAYIOHICTO YCIICIIHOTO
U3YYEHHUS CTICUANbHBIX JUCIUILINH.

[IperoaBanrie TUCHMIUIMHBI TPEAyCMaTpPUBAET CleAylolue (OpMbl OpraHU3aluu
y4eOHOTO TMpoIiecca: JICKITUH, JJabopaTopHbIe padOTHI, CAMOCTOSATEIbHAS pab0Ta 00yJaIOmIEerocs.

IIporpaMMoil AMCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUILI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIsIeT 3 3aueTHBIX eawHuibl, 108
YacoB.

SI3bIK 00yUYeHUS IO TUCIUILTUHE KPYCCKHIA»



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI
[lens maHHOW TUCIMIUIMHBI — YCBOEHHE CTYJEHTaMH TEOPETHUYECKUX OCHOB OOILIEH XUMHH,
XUMUM BOXHEWIIUX DJIEMEHTOB M WX HEOPraHMYeCKHX COeIWHEHUH, (OpMUpOBaHUE
XUMHYECKOT'O MBIIIJICHHS Y CTYIEHTOB, pa3BUTHE HaBBIKOB MCIIOJIb30BAaHUS CBEJCHUI O (prsmKo-
XUMUYECKUX CBOMCTBaX pa3IMUHBIX CHUCTEM [JIsl CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHH,
BBIMIOJTHEHHE TEPMOJMHAMUYECKUX M KHHETHYEeCKHX pacueToB. [IpuobpereHne HEKOTOPOro
OTbITa DKCIEPUMEHTAJBHBIX HCCIEIOBAHMNA ISl Pa3paOOTKHM  HOBBIX METOJOB CHHTE3a U
NpUJaHUs MaTepuanaMm 3aJaHHOW CTPYKTYpbl, M KOMIUIeKca CBOMCTB. IIpeacrtaBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKUA B 0OJACTH WHHOBAIIMOHHBIX
TEXHOJIOTH.

1.2. JlucuumnuHa  BXOOUT B  COCTaB  dYacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHMs (Iajee —
OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHKCHHS

Kon u
Kareropus (rpynna) Koza u HanMeHoOBaHME HHIUKATOPA JOCTHKCHHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETEHIIUU
KOMIIETEHIINH
[TK-2 CnocobHocTh
y4acTBOBAaTh B
IUIAHUPOBAHUH,
IOJITOTOBKE
o 6Ha60TKe ’ [TK-2.J1.3 neMOHCTpUpYET 3HAHUSI OCHOBHBIX
p 3aKOHOB OPraHUYECKOM U HEOPTaHUYECKOU
[IpodeccuonanpHbie | pe3ysbTaTOB s
XUMHH, TPUPOABI XUMUYECKOU CBSA3H 2JIEMEHTOB;
KOMIETEHIINH 9KCIIEPUMEHTOB U
HCIOJIb3YET OCHOBHBIE METO/IbI XUMHUYECKOIO
KOHCTPYMPOBaHUU .
MCCJIETOBAHMS BEILIECTB U COCIMHEHHM
KOMIIOHEHTOB
o0BekTa
npo¢eCUNOHATBHOM
JESITEIIbHOCTH

2. Mecro nucuuminHsl B cTpykType OI1

JucnumnimuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
[P U3YYEHHUH CIEAYIOIIUX JUCIMUIUINH!
— «Duznuka»
— «MareMaTika. AHAIUTHYECKAsi TEOMETPUS U JIMHEIHas anreOpay»
3HaHusl, IOyYEeHHBIE TPU U3YyYSHUH MaTepHala JaHHON AUCHUIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U UCIIONB3YIOTCS IPU U3YUYEHUU APYIUX JUCLUIUINH!
— «MarepuanoBeeHUE»
— «DJIEKTPOHUKA»
— «DKoJorus»
— «DJIEKTPOTEXHUKA»
— «Mertpomnorusi»

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI
paboThI MO AUCIUILIMHE (M pacpeaeseHue 3TO TPYJOEMKOCTH IO ceMecTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuvle 3anamus, BCETO 4ac. 12 12
B TOM YHCJIE:
nexuu (J1), (gac) 6 6
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie pabots (JIP), (dac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 87 87
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

** .
HpI/IMeLIaHI/Ie . KaHIUJAaTCKUH 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIINHEI Jleknuun I13 JIP KII CPC
(gac) (C3) (dac) (dac) (gac)
Cemectp 2

Pasnen 1: Beenenne B XUMUIO 1 2 10
Tema 1.1.ITousTre BemecTsa u 0.5 2
XUMHYECKON peaKIiu, OCHOBHBIC
OTpeICTICHUSI.
Tema 1.2 4

CTGXI/IOMGTpI/ILIeCKI/Ie 3aKOHBI.
CDyH,Z[aMeHTaJIBHHG IIOHATHUSA 1 3aKOHBI

XUMHH.
Tema 1.3.Crioco0s! onpeneneHus 0,5 2 4
KOJIMYECTBA BEILIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTra 2 - 27
Tema 2.1. OCHOBHEIE CBEAEHUS O 1 4
CTpOGHI/II/I aTOMOB, KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepuoanueckuii 3aKoH 5
J.N.Menneneena.

Tema 2.3. Xumudeckas CBsI3b, BUIbI 0,5 2

XUMHYECKOH CBI3U.




Tema2.4. MeTo1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

0,5

Tema2.5. Meton MONEKyIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE THUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJINYCCKAA CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-z1ep-
Baannbca.

Pa3nen 3:XuMHUUECKHE CUCTEMEL.
OO1u1re 3aKOHOMEPHOCTH XUMUYECKHX
MIPOIIECCOB.

30

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHSL.

Tema 3.2. sneprus I'u60ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUECKOIN
pEaKUUK U METOJIbI €€ PEryJIMPOBAHUSA,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHeHHE AppeHuyca, npaBuio Bant-
I'odda, katanuzarops! u
KaTaAJIMTUYCCKUC CUCTCMBEI.

Tema 3.5. PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBA
pacTBOpOB,

Tema3.6. DnexTponuruueckas

I CCOLMALUs, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MMOKa3aTelb, pEaKIui OOMeHa,
TUAPOJIN3 COJICH.

Tema3.7. CBoiicTBa pa3z0aBIeHHBIX
PacTBOPOB HEIIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pasznen 4. OcHOBEI
ANMEKTPOXUMHUYECKUX MPOIIECCOB.

10

Tema 4. 1.0KHCIUTENLHO-
BOCCTAHOBUTCIILHEIC peaKI_[I/II/I

0.5

Tema 4.2.XuMHUUECKHE UCTOUYHUKU
AIEKTPUUYECKOTO TOKA. ['aTbBaHMUECKUE
3JIEMEHTEL.

Tema 4.3. DneKkTpon3, 3aKOHbI
QDapages.

Tema 4.4. Koppo3sus u 60pr0da ¢ HEld.

0.5

N

Pazgen 5:CBoiicTBa MPOMBIILIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN

10




Tema 5.1. Kimacchl XUMHYECKUX

COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO 8

BaXKHbIX DJICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.2. XumMuueckas

uaeHTuuKays. Metoasl 2

XUMHUYECKOT0 UCCIEIOBAaHUS U aHaIn3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe:

Uroro:

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprxaHue pa3JelioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena

HasBanue u copeprxanue pa3JienoB U TeM JIEKIIMOHHBIX 3aHATHH

Pasnen 1 BBenenue B Xxumuio.

Tema 1.1. [TonsiTHE BeleCTBA U XUMUYECKON PEAKLIMU, OCHOBHBIE OIIPEICIICHHUS.

Tema 1.2. Crexunomerpuyeckue 3aKkoHbl. DyH1aMeHTaIbHbIC TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. Crnioco0blI onpeiesIeHUsI KOJTUYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CtpoeHue BemiecTna

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. [lepuoanueckuii 3akon JI.M.Mengeneena, cs3b [1.C. co ctpoenunem atoma.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYECKOH CBS3H.

Tema 2.4. MeTon BaJICHTHEIX CBS3€H, KOBAJICHTHAS CBA3b.

Tewma 2.5. MeTo 1 MONIEKYJISIpHBIX OpOUTaseil.

Tema 2.6 HeBanenTHBIC THIIBI CBA3€H: MOHHAS CBI3b, METAJUIMUECKAs CBSI3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 Xumugeckue cuctemMbl. O01Me 3aKOHOMEPHOCTH XMMHYECKUX MPOIECCOB.

Tema 3.1. DHepreTuka XMMHUUYECKUX IPOLIECCOB, BHYTPEHHSS SHEPTUs], TEIIOBOM
a3 PerT XuMUIECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI TEPMOTUHAMUKH,
DHTpomnus, Kak QYHKIHS COCTOSHUS, YPHTATbIUS. XUMHYECKAN MOTCHIIUAI.

Tema 3.2. sHeprusi [ m66ca, HanpaBIEHHOCTh XUMHUYECKUX MPOIECCOB, XUMHUYECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3. CKopoCTh XMMHUECKOHN pEaKIIMK U METO/IbI €€ PEryIMPOBaHUS, 3aKOH
JNIEUCTBUS Macc.

Tema 3.4 DHeprust akTUBalNK, ypaBHeHHEe AppeHnyca, npasuwio Bant-I'odda,
KaTaJIn3aTOPbI U KaTATUTHYECKUE CUCTEMBbI. OCHOBHOM MOCTYJIAT
XUMHUYECKON KMHETHKHU, KHHETUYECKOE ypaBHEHUE. BiusiHue TemiiepaTypbl
Ha CKOPOCTh XMMUYECKOUN peakiinu, ypaBHEHHE AppeHnyca. MexaHusm
MPOTEKAHUS KaTAIUTUYECKUX peaklnii. XUMHUYE€CKOE PaBHOBECHUE MPUHILIUIL
Jlelllarenbe.

Tema 3.5 PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAXKEHUS COCTaBa PaCTBOPOB.
TepMmoarHaMHUUyeCKre XapaKTEPUCTUKH Mpoliecca 00pa3oBaHUs pacTBOPOB.
CWIBHBIE U cT1a0bIe 3JIEKTPOIUTHI, HOHHBIC PABHOBECHS B BOJHBIX
pacTBopax, MPOU3BEICHUE PACTBOPUMOCTH

Tema 3.6 DNEeKTPOIUTHYECKAs JUCCOLMALUSA, BOJHBIE PACTBOPHI JIEKTPOJIUTOB,
BOJIOPOJHBIN MMOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIU3 COJICH.

Tema 3.7 CBoiicTBa pa30aBIEHHBIX PAaCTBOPOB HEAIEKTPOIUTOB, KoyMraTruBHbIE

CBOICTBA PaCTBOPOB, 3aKOHBI Payisi.




Howmep paznena

Ha3Banue u COACPKAHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATHMN

Pasznen 4. OCHOBBI JIEKTPOXUMHUYECKHUX MPOLIECCOB.

Tema 4.1. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

Tema 4.2. XHUMHUYECKUE UCTOYHUKH AJIEKTPUUECKOTO TOKA. ['aJlbBaHUYECKUE AIIEMEHTBHI,
CTaHJAPTHBIE NIEKTPOJHBIE IOTEHIUAIIBI. [IBOMHOMN 3JIEKTPUYECKUH CIION.
VYpaBaenue HepHcra. PaBHOBECHBIN. 3JIEKTPOIHBIN TOTEHIIHA.
CtaH1apTHBIN BOJIOPOIHBIN 3JEKTPOI.

Tema 4.3. DJIeKTpOJIN3, 3aKOHbI Dapazaes

Tema 4.4 Kopposus u 60pnba c Hell.

Pazpnen 5. CBoiicTBa NPOMBIIUIEHHO- BKHBIX AJIEMEHTOB M UX COCAMHEHUM.

Tema 5.1. Knaccel XuMuyeckux coeIMHEHN, CBOMCTBA MPOMBIIIIEHHO BaKHBIX
3JIEMEHTOB M UX coeAnHeHu Kommno3unronnsie matepuaiisl. KepmeTsl.
Xumust metaios (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S ,
¢bymiepen, kapoun. Torumsa (TBEpaOE, KUIKOE, TA30BOE), CMa304YHbIC
MaTepHalibl, MOTOPHBIE MacJa.

Tema 5.1. Xumuueckast uaeHTuukamnus. MeTo1bl XAMUYECKOTO UCCIICTOBAHUS U

aHaJM3a BEIEeCTB U X MpeBpanieHnil. KauecTBeHHbIN U KOJIMYECTBEHHBIN
ananu3.(I'paBuMeTpuUecKuil, THTPUMETPUIECKUH,
KOMIUJIEKCOHOMETPUYECKUN METOIbl aHAIIN3A).

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .
Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
No TeMbl TPaKTUYECKUX . | TpymoemkocTs, |pa3aena
. @DopMbI TPAKTUUECKUX 3aHATUN
/11 3aHATUH (uac) JTUCIIAI
JUHBI
VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Tabmmia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJTOEMKOCTh
Ne
TpynoemMkocTb aszzerna
Ne /it HaunmenoBanme nabopatopHbix paboT pyA - | P
(gac) JUCLUILIN
HBI
Cemectp 2
1 Onpenenenne M’ skBUBaJIeHTa MeTaJlIa 2 1
Omnpenenenne  TermoBoro  3ddekra  peakuuu 2 3
HEUTpaIM3aLUU.
3 W3mepenne © pacyer BJIEKTPOAHBIX MOTEHIHAIOB 5 4
MeTamuioB 1 3/{C raapBaHMYECKUX DJIEMEHTOB.
BCErO 6

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCcs
Buapl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.




Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh
Bcero, | Cemectp 2,

Bunx camocrositensHOM paboTh

qac qac
1 2 3
N3yuenue TeopeTrueckoro mMmaTepuaia 40 40

nucturuabl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
[TonroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 10 10
Jomamnee 3aganue (/13) 6 6
KonTtponbsabie paboTsl 3a0unnkoB (KP3) 20 20
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectanuu (I1A)

Bcero: 87 87

5. Tlepeuenpb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUaroMUXCsl [0 TUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaloOmIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeueHpb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Ta6mmia 8— IlepeueHpb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

[udp KonugectBo
bubnmorpaduueckas cepiika / URL anpec IK3EMILISIPOB B
oubnuoreke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

OOmas  xumus: [ DnekTpoHHBIH — pecypc]:  yueOHO-
Meroanaeckoe mocooue / T. E. Kpsinosa ; C.-IleTep0. roc. yH-T
a’pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE NaH. -
CII6. : U3a-Bo I'VAIL 2016. - 98 c.

I'muuka, H.JI. O0mas xumus B 2 T: Y4eOHHK IS
aKaIeMHUYECKOTr O OakanaBpuaTta / H. JI. I'nunka ; oJ
penakmueit B. A. [lomkoBa, A. B. babkoBa. — 19-¢ wu3g.,
nepepad. u gomn. — Mocksa : M3narensctBo FHOpaiit, 2016. —
729 c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-
9916-6445-5. — Texkct : anektponnsiit // DbC FOpait [caiT].
—  URL: https://urait.ru/bcode/388983 (nara  oOpamieHus:
20.04.2019).

OOmiast u HeopraHmyeckas XuMHsS. 3aJadHUK @ YydeOHoe
nmocobue s akagemudeckoro OakanaBpuarta / C. C. babkuna
[u np.] ; mox penakumeii C. C. babkunoi, JI. /I. Tomunoit. —
Mocksa : U3narensctBo FOpaiit, 2019. — 464 c. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-01498-3. — Tekct
. oanektponnsii // OBC IOpa#it [caiit] — URL:
https://urait.ru/bcode/432806 (nara obpamenus: 20.04.2019).

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE MIPOLIECCHI : [
DnexTpoHHBIH pecypce] : yueOnoe mocobue / T. E. Kpsuiona, T.
N. ®domumuea ; C.-Iletep6. TOC. VYH-T a’dPOKOCM.
npuOOpOCTpOCHUs. - DIEKTPOH. TEeKCTOBble naH. - CaHKT-




| [TetepOypr : Uzn-Bo I'YAII, 2019. - 77 c. |

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCLUILUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue

He npenycmoTtpeno

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHnb TPOrpaMMHOTO 0O0ECHEUEHUs, HCHOJIb3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpOoIiecca MO AUCIUIIINHE.
[lepeueHpb UCTIONB3yEeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne /1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILTNHE

[lepeyeHbp WCMONB3YeMbIX WHPOPMALNMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [lepeyersr nHOOpMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Homep
. . ayIUTOPUHU
Nen/m | HammeHOBaHME COCTaBHOM YacTU MaTepUATbHO-TEXHUYECKON Oa3bl (npn
HEOOXOMMOCTH)

1 JlexroHHAas ayIUTOPHUS C UCIIOIH30BAaHUEM JIEMOHCTPAIMOHHBIX 32-01
Tabui U cxeM, [lepnoanyeckoit cucTeMbl XUMHUYECKHUX DJIEMEHTOB (I'acrenno,15)
J..MenneneeBa, 00pa31ioB MUHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX PEIIETOK.

2 Crnernuanu3upoBaHHass XHUMHYECKas JJabopaTopus ¢ 33-02, 33-04
UCIIOJIb30BAaHUEM JEMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (I"actenno,15)
CTEHJIOB M YCTAHOBOK JUIsI ONIPECIICHHs SKBUBAJICHTA METaJlIa,

U3MEPEHUS SJIEKTPOTHBIX TTOTEHIINAIOB, CKOPOCTH KOPPO3UHU
METaJIOB; aHAIMTUYECKHE B DJIEKTPOHHBIE BECHI; JaOOpaTOPHBIE
pH-metpsl, ieHTpudyru U KaropuMeTp

10. Omuenounble cpeaCcTBA AJIs MPOBEICHUS MPOMEKYTOUHOM aTTeCTalluu




10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0OyJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAINKI

Bug npomexxyTouHOM arTecTanuu IlepeyeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BONpocoB K 3K3aMEHY;
3agaun;

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalonMMHCA NPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas mpuBeneHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETCHITUIA
5-0ayutpHas mKama PaKIep (bop

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIBHOM JMTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS;

— yMel10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM HUJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IECHMUS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— MCIIBITBIBAET 3aTPyJHEHMs] B INPAKTHUECKOM IPUMEHEHUH 3HAHUHN
HaIlpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;

— YaCTHYHO BJIJIEET CUCTEMON CHEeNMATN3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HEe MOXET apryMEHTHPOBATh HAYUHbIE TTOJTO0KECHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK UHBIE MAaTEPUAIIbI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

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

No /it | ITepedyensr BompocoB (3a1av) 1y1s SK3aMeHa




KBaHTOBO-MexaHn4ecKast MOZCIIb CTPOCHUA aTOMA.

Atowm. [Tpuaun HeonpenenenHoctu [ eiizenbepra. YpaBuenune [le

2 Bpotiins. Bonnosast BonnoBasigyHkuus.
3 Vpasuenue llIpegunrepa. KBantosie uncna. [Ipunnun 3anpera [laymnu.
ITpaBmiio Xynnaa, KieukoBckoro.
4 ITepuonnueckas cucrema /.. Menneneena
[lepnoar4HOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB: PAINYC aTOMOB U
5 HMOHOB, SHEPTUU MOHU3ALUHU, CPOJCTBO K IIEKTPOHY,
3IEKTPOOTPULIATEIHLHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cnocoOHocTh. CBsi3b I1.C. co cTpoenneM atoma.
6 OcCHOBHBIE TUIIBI XUMHUYECKOM CBA3U. KoBaneHTHAas CBS3b.
7 Teopus rubpugu3auy U reoMeTpusi MoJeKyl. [1onsspHOCTh U MONAPU3yEMOCTh
KOBAJICHTHOM CBSI3U Y MOJIEKYJI
8 MesxMoJIeKyJIsIpHBIE B3auMoAencTBus. BonopoaHas cBs3b.
9 XHUMHYECKasi TEPMOJINHAMUKA
10 XUMHUYECKasi KHHETHKA. XHUMHUYECKOE PABHOBECHE.
11 PactBopbl. CriocoObI BRIpaKE€HUSI KOHIICHTPAIMKA PacTBOpoB. CBOIMCTBA PACTBOPOB
12 Jucnepcusie cucteMsl. II0BEpXHOCTHBIE SIBICHUS
13 PacTBOpBI 371€KTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALIUS
14 Juccounanusa Boapl. Jlucconuanusi KMCJIOT U OCHOBaHUW. BolopoaHbIN nmoKaszaTenb
15 ITpousBenenue pactBopuMocTu. MoHHO-00MeHHbIe peakuuu. [ uaponaus cosei.
16 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH
17 ITonsTHEe «NEKTPOAHBIN MOTEHIUAID). DJIEKTPOXUMUYECKUE MPOLIECCHI. DIIEKTPOJIN3
pacIiaBoB U PACTBOPOB
18 O6mue coiictBa MetaiuioB. Kopposust MetamioB. MeToIbI 3aIIUTHI OT KOPPO3HH.
19 Koncrpykimonnsie metaybsl. AmtomuHui. XpoM. XKeneso.
20 [Tonumepsl.
21 XumMuueckasi uACHTU(DUKAIWS, aHATH3 BEIIeCTBA

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Ne n/mt ITepeuenp BonpocoB (3a1a4) uist 3ayera / nudd. 3agera

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

MpeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bonpocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

npeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIPOCOB ISl TECTOB

No /it IIprMepHbIil mepedeHb BONPOCOB JIJIsl TECTOB
1 KonnenTpanuu, ciocoObl BeIpaKeHUH KOHIIEHTpaluil. 3anada: Berauciuthb
MPOIICHTHYIO KOHIIEHTPAITUIO a30THON KUCIOTHI p=1,05 T/MOJIb, €CITi U3BECTHO, YTO
KOHIIEHTpAIMsl HOHOB BOIOPOJIA B pacTBOpe cocTasnseT 6.33-10° mons/n
2 TToHATHE 0 KBAaHTOBHIX unciax. Hamuicats snexrpornsie Gopmymsr: Ca?t Sc, F.
3 KonneHnTtpanuu, cnocoObl BeIpaKEHUH KOHIIEHTpaIiil. MoJsIpHOCTh pacTBOpa




Al2(S04)3 paBna 0,1 monb/1, p=1,02 r/mi1, paccUuTaTh OCTAJILHBIC TUITBI KOHIIGHTPAIUT

Han 1% pactBop H2SO4, p =1 1/ M, paccunrats Cm, Cn, Cm, T, x. (MonsipHOCTD,
MOJJIBHOCTH, HOPMAJIbHOCTD, TUTP, MOJIAPHYIO JOJIKO IMMOJIYYCHHOI'O paCTBopa).

Koncranta paBHOBecHst XMMUYECKUX peakuuii. Hanummre maTeMatudeckoe
BBIpQKEHUE KOHCTAHTHI paBHOBecus peakiuu: 2A(T) +B2(r) =2AB (T) u onpenenute, B
KaKyI0 CTOPOHY CMECTHTCSI PABHOBECHE TP YBEJIIMUEHUHN OOIIETO TaBJICHHUS.

Ha BoccranoBnenue 7,09t okcuaa IByXBaJIEHTHOTO MeTaiia Tpedyercs 2,241
BOJIOpOJia (H.y.). BEIUNCIUTE S5KBUBAJIEHTHBIE MAacChl OKCHJA U MeTasuia. UeMy paBHa
aToMHasl macca Me?

Onpenenuth B KAKOM HaIlpaBJIEHUU OYyAET MPOTEKaTh peakIus NPy CTaHAaPTHBIX
YCIIOBHSIX:

COCl; «» CO+ Cla.

BemecTtBo

AG kJIx/MOIB

Co

-137,2

COClI»

-210,4

CKopocTb peakiui B TOMOT'€HHbBIX cucTeMax. PakTophl, BIUSAIOLIME HA CKOPOCTh
peakuuu. 3akoH aeictBus macc. Konctanta ckopoctu. CBsi3b KOHCTAHTHI
XMMHUYECKOT'O paBHOBECHUSI C KOHCTAHTAMHU CKOPOCTEH MpsIMOil 1 00paTHON peakluil.

Brraucnure HopmansHOCTh pactBopa HCI, ecnu aiis meirpanuzanuu 20 M1 pacTBOpa
HCI m3pacxomoBano 10ma 0,2 N pactBopa KOH

10

[Ipu xakoii TemriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJIBHOE MPOTEKaHHE
peakuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npeneOpeys.
Beraucnurs AG peakiuu.

BemntecTBo

AH x]JI>x/mMonb

AS JTx/MonbK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(r)

0

205,4

11

Bonopoansriii mokazarens. Beraucnuts pH 0,01N pactBop H2SOs, a=1

12

Xumnueckoe paHoBecue. [lpunnun Jle-Illatense. Onpepenuts, B
HAIIPABJICHUU IIPOU30MAET CMEIEHNE PaBHOBECHS XUMUYECKOW PEAKIUU:
2NH3 <> Na(r) + 3H2(r ) AH=+92,4

KakOM

TIpH:

a) MOBBIIICHUU TEMITEPATyPhI

0) MOHWKEHUH JaBJICHUS

B) YBEITMYCHUH KOHIIEHTpauu N»

13

CrexnoMeTpriecKrue 3aKOHbBI XUMUH, 3aKOH SKBUBAJICHTOB, MOJIIPHBIE MACCHI
SKBUBAJICHTOB BEILIECTB: OKCUAOB, KHUCIIOT, COJICH U ocHOBaHMi. 3agaya: 2,705 T
XJopuaa TPEXBAJIECHTHOTO METAJIJIa B3aMMOJICUCTBYET € 2T THAPOKCHIA HATPHSI.
OrnpenenuTh SKBUBAJICHTHYIO MacCy MeTalIa.

14

Beraucnure DJIC koHuenTpauonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakue mpoiieccbl mpoTeKaroT Ha KaTole U aHO/e?

15

Peakumst mporekaer o ypaBaenuto N2 + Oz = 2NO. KoHIeHTpaIuu HCX0IHBIX
BEIECTB 710 Hadaja peakiuu 0sutn [N2]= 0,049 monb/n, [O2]= 0,01 moms/m.
BrruncnuTe KoHIIEHTpanwio 3Tux BemecTs, koraa [NOJ= 0,005 mons/m.

16

Ha netitpanu3zanuro 0,943 r pochopucroit kucinorsl H3POs uzpacxonosan 1,291 1
KOH. BpruncnuTe KoJu4ecTBO BEIIECTBA YKBUBAJIEHTA, MOJISIPHYIO MacCy SKBHBAJICHTA
Y OCHOBHOCTB KHCJIOTHI. Ha OCHOBaHWM pacyueTa HaUIINTE YpaBHEHUE PEAKIIHH.

17

Oueprust ['n60ca (cBoboaHAasE SHEprusi) U €€ M3MEHEHHE NMPH XUMHUYECKUX PEaKLUsX.

Hanpapnenune XuMHyeCKuX Mpo1eccoB.

0 0
[Monb3ysace 3HauenuaMu AG,y, pearupyromux BEIECTB, BIYUCIUTE AG,,, peakuuu

SO, (r)+2H,S(r)=3S(k)+2H,0 () u onpenenuTe, MOXKET I OHA OCYIIECTBUTHCS




IIPU CTaHAAPTHBIX YCJIOBUSIX.

Berecrso AGyy &Ik /Monb
SOz(r) - 300,4
H2S(r) -33,01
S(k) 0
H20(r) -228,1
18 XapakTeprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBS3H. D(PPeKTUBHBIN 3apsin U

CTEINeHb OKUCIIEHUsI aTOMOB. OCHOBHBIE TUITbI KPUCTAJUINYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopamHaloHHbIe Yyiciia aTOMOB.

19 MoryT 1 IPOUCXOUTH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BemectBamu: a) NHz u KMnOg; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha
OCHOBAHHWU 3JICKTPOHHBIX YPaBHEHUHN paccTaBbTe KO3()PHUIIMEHTHI B ypaBHEHUH
peakiuu, uaymiei mo cxeme: KMnOs + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4 +
H-0.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBS3M SBJSIETCS JOHOPHO-AKIIETITOPHBIM?
Kakue xumunueckue cBs3u B voHax BF, ? Vkaxkurte noHop u akuenrop. Kak o0bicHUT

TETPA3APUUECKOE CTPOCHHUE NOHA?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadsmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 Pemienue 3a1a4 JUCHUITIIIMHBI
10.4. Meroauueckue  MaTepHalbl, ONpPEACIAIOIAE  MIPOLEAYPHl  OLICHUBAHUSA

UH/IMKATOPOB, XapaKkTepU3YIOIIUX H3Tanbl (OPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTHpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckue yka3aHus A1 00y4YaIONIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs I OOy4aloIUXCS 110 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOHN JIGKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIMIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIHUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JTOCTIKEHUI HaydyHOW MBICITU. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIHMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTIHAMM.

[LmanupyemMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOLIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

—  TIOJIy4EHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOM padOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;




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

— TOJy4YeHHe TOYHOIO NOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuajga IpU TPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACITBHBIX TEMATHK 10 JTUCIUTIIHNHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

Berynnenue — yacth n€KIUH, 11eJ1b KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH AYJUTOPHUIO HA
BOCTpUATHE y4eOHOro marepuana. B ero coctaB BXoAsT: (OPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTepUCTHKA ee — TPOo(hecCHOHATbHOM 3HAUMMOCTH, HOBU3HBI U CTENIEHU U3y4YE€HHOCTH, LENIH
JEKIMH; U3JI0KEHHE IUIaHa JIEKIMH, BKJIIOYAIOUIEr0 HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MO/JIEXKAIIMX PACCMOTPEHUIO Ha JIEKIIUU; XAPAKTEPUCTHKAa PEKOMEHIYEMOH JUTEepaTypsl,
HEOOXOMUMOM ISl OpPraHM3alMM CaMOCTOSITEIhHOW paboOThl CTYAEHTOB; PETPOCIEKIINS-
HallOMHHAHUE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPOUUIONW JIEKLIHUH, CBSI3b HX C HOBBIM
MaTepualoM, YKa3aHHE Ha €ro pojib, MECTO M 3HAYECHHE B JAHHOW AMCLIMIUIMHE, a TAaKXE B
CUCTEME JAPYrUX HaYK.

OCHOBHas1 4acCTh - U3JI0)KEHHUE COAEPIKAHUS JIEKI[UU B CTPOTOM COOTBETCTBHH C
IPEMIOKECHHBIM IUIAHOM. BKIIOYaeT pacKkphlBalOIUN TEMY JIEKUHM KOHLENTYAIbHBIA U
dakTUyeckuil Marepual, €ro aHaliu3 W OLEHKY, pa3JInyHble CIOCOOBI apryMeHTaluud u
JI0OKa3aTelIbCTBA BBIIBUTAEMbBIX TEOPETUUECKUX MTOJIOKEHUH.

3akmroueHue - TMOABEACHHUE O0Omero wurora JEKIUH, o0000ImeHne Marepuana,
(dbopMyITHUpOBKa BBIBOAOB 10 TEME JIEKI[UU; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jns Hajyexamero OCBOEHUSI Kypca XMMHHU HCIHOJIB3YIOTCS CIIELHUAJIbHBIE HAarJIsIHbIE
CpEICTBA, C TIOMOIIBIO KOTOPHIX MOXXHO TEpelaBaTh CTyIEeHTaM WH(GOPMAIMI0 O BELIECTBAX,
o0BeKTax W cylecTBe (PU3MUECKHMX U XUMUYECKUX MpeBpalieHuid. JleMoHCTpanus OIBITOB,
MOJIETTN KPUCTAJUTMUECKUX PEIIETOK, TAOJHUIBI U TUIAKAThl C SHEPreTUYECKUMH JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJu3aTopaMu U 0€3 HUX | T.I.

Ocy1iecTBieHHE KOHTPOJISL 32 BEJICHUEM CTYJEHTAMU KOHCHEKTa— JIEKIMH; OKa3aHue
CTyJIEHTaM IOMOIIM B BEACHUHU 3alUCHU JIEKUUU — (AKLEHTHUPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMHU, BBIJEJICHUE TOJ0COM, MHTOHAIMEH, TEMIOM pedd Hambojee BakKHOM HH(popMaIu,
WCIIOJIb30BaHMUE Tay3 JUISl 3aIUCH Ta0JIHUII, CXEM)

11.2. Meroauueckue ykazaHus i OOy4aroIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne mabopaTOpHBIX pabOT OO0ydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUE CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIENOBaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL

— 3aKpeIUIeHHE, pa3BUTHE W JETAIN3aLUs TEOPETHUECKUX 3HAHUM, MONYyYCHHBIX Ha
JEKIMX;

—  TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE,

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
00opyI0BaHUEM U MPUOOPAMH.

MeTtoauyeckue yka3aHusl K BBIIIOJIHEHUIO JaOOPAaTOPHBIX pabOT MPUBEACHHI B!



- Xumus : XUMUYECKUE PEAKLIUH, BBI3BIBAIOLIUE MIEKTPUUECKUN TOK, IJIEKTPOIHBIE
NOTEHLUAJBI U 3JIEKTPOJBUKYILUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUA K
BBITIOJIHEHHIO JIabopaTtopHoil padboTel / C.-Ilerep0d. roc. YH-T a’poOKOCM. MpUOOPOCTPOCHHS |
coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnexTpoH. TekcroBsle naH. - CII0. : U3zn-so I'VAIL
2015.-19c.

— Xumus. TemnoBoit 3GdeKT (FHTATBINS) XUMAYECKONW Peakiud : [ DIEKTPOHHBIN
pecypce] : MeToauuecKre yKa3aHus K BBIOJTHEHUIO abopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T a’pokocMm. mnpubopoctpoenus ; coct.: 0. C. Huxomae, T. E. KpbuioBa. - DnektpoH.
TekcToBeie faH. - CII6. : U3n-Bo I'YAIL, 2015. - 17 c.

- Xumusi : OKBUBAJIEHT. 3aKOH 5JKBHUBAJICHTOB : [ OJNEKTPOHHBIA pecypc]
METOJMYECKUE YyKa3aHWs IO BBIMOJHEHUIO J1aboparopHoit pabotel / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoerus ; coct.: T. E. Kpsuioa, 1. B. OrypioBa. - D1eKTpOH. TEKCTOBBIC
nas. - CII6. : U3a-Bo I'VAIL, 2016. - 15 c.

Crpykrypa u ¢popma otuyera o 1adopaTopHoii padorte

1. Iens paboTHI.

2. JlaGopatopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

4. OO6paboTka pe3yabTaTOB.
TpeGoBanns k 0pOpMIICHHIO 0OTUYETA 0 JIAOOPATOPHOI padoTe

1. Ortuér momkeH coiepaTh TUTYJIBHBIM JIUCT, a €r0 COJAEp’KaHHWE COOTBETCTBOBATH
odopmiienuto, cormacuo 'OCT 7.32-2017. (3anmonHeHHBIE TAOIUIIBI C MTOTy4EHHBIMH
SKCIIEPUMEHTAIbHBIMU JaHHbIMU) HopmaTuBHasi TOKyMeHTalus, HeoOXoaumasl ISt
oopmienus, IIpUBE/ICHA Ha AIIEKTPOHHOM pecypce I'VAIL:
https//guap.ru/standart/doc
BrimonHeHbI HE0OXO0TUMBIEC PACUETHI.
[TocTpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.
CrenaHbl BEIBOJEL.
BrimonHeHbl KOHTPOJIbHBIE 33JaHKsI Ha TeMY J1a00paToOpHOI paboThI.

oW

11.3. Meroauyeckue ykazaHus sl OOyUJaIOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarONTUCs BHITIOJHAET PaboTy 1o
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 0e3 ero HemocpeiACTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, camMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHM M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaNpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00yJarOIIUX CASBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUIINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4. Meroauyeckue yKazaHUA Ui OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCTIEBaeMOCTH.



Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPENYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JUCLUATIIINHBI.

Brinonnenue KOHTPOJIBHON PabOTHI.

11.5. Metoauyieckue yka3zaHUs JJIs OOy4YarOUXCs MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTECTALNN.

[IpomexxyTounass  arrectanusi  OOyyaroIIMXCsl  IpeAyCMaTpuBaeT  OLICHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydalolmMMcs B Ipolecce
U3y4eHHs] BCeH IUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHMs NPAaKTHYECKUX 3a7ad. ODK3aMeH, KaK IPaBWJIO, NPOBOJIUTCS B
NEpPUOJ SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIUAeTCsl aTTECTAllMOHHON OLIEHKOM «OTIMYHO,
«XOpOILOY», KYAOBIECTBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHOW AaTTECTALMU OCYILIECTBISAETCS B
cooTBeTCTBUU ¢ TpeboBanusmu [lomoxkeHnit «O TeKylmeM KOHTPOJIE YCIEBAEMOCTH U
NPOMEXYTOUHOW arrectauuu cTyaeHToB [YAII, oOyuarommxcst 1Mo NpOrpaMMBbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne
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