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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
10 HaIpaBJeHHIO NoAroToBKK/ creranbHocTH 12.03.01 «IIpubopocTpoenuey HanpaBIeHHOCTH
«ABHAIMOHHBIE NPHUOOPBI U H3MEPUTEIIBHO-BBIUUCIUTENBHBIE KOMIUIEKChD». JlucuunianHa
peanuzyercs kadenpoit «Ne31».

JlucuuiuinHa HatesleHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETEHIUH:

VYK-5 «CrocobeH BOCIpHUHHMATh MEXKYJIbTYpHOE pa3HooOpazue oOmecTBa B
COLMAJIBHO- UCTOPUYECKOM, STHYECKOM U PHIOCOPCKOM KOHTEKCTAX»

OIIK-3 «Cnoco0GeH mNpOBOAMTH SKCIEPUMEHTAJbHBIC HCCICNOBAHUA W H3MEPEHH,
0o0pabaTbIBaTh U MPEJCTABIIATh MTOJyYCHHBIE JJAHHBIE C YYETOM CIELU(UKHA METOIOB U CPE/ICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI

CopnepkaHue IUCHUILUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIEHUEM
UCTOPUM XHUMHH, a TaKXe C OCHOBHBIMHM HAaNpPaBICHUAMU M TEHACHLUSMHU pPa3BUTHA
COBPEMEHHOM XHMHHU. OJTa HayKa H3y4aeT MAaTepHaIbHBIA MUpP, 3aKOHBI €ro pPa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy ABIKEHHs MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBAETCSl Hay4HBIA B3IVISL HA MUpP. 3HaHME XMMHUU HEOOXOIUMO AJS IUIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa J000H HampaBIeHHOCTH. 3HAHHWE XUMHH IO3BOJISET
c(OopMHpOBATH COBPEMEHHOE HAYYHOE MPEACTABICHHE O MaTepUH, BELIECTBE KaK OJHOM U3
BHUJIOB JABMKYLIEHCA MaTEPUU, MEXAHU3ME IIPEBPALLCHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTepHaJoB 0 XMMHUYECKUX IMpolieccax B COBPEMEHHOH TexHuKe. [Ipu m3yueHun Kypca XUMHH
HE00X0/IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XMMHUYECKUX PacCUeTOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJILHOIO BBIMOJHEHUS XHMHYECKHUX OSKCIEPHUMEHTOB H
0000menust (akroB. IloHumMaHue 3aKOHOB XHMMHUU TOMOXKET CTYICHTY B pEIICHHH
9KOJIOTUYECKUX MpoOseM. 3HaHUe Kypca XMMUU HEOOXOAUMO M JJIs OCIEAYIOEr0 YCIEeIHOTo
U3yUYEHHSI CTICIIMATIbHBIX JUCIUTUINH.

[IpenonaBanve IUCHMILIMHBI IIpeJycMaTpuBaeT clieayromue (OpMbl OpraHU3aliu
yueOHOro mpoIriecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTaIlH

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIMN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuib, 108
4acoB.

SI3pIK 00OyUEHUS 110 TUCIUITIIMHE KPYCCKUN»



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu nmpenomaBaHus JUCITUTUTHHBI

Lenb maHHOM AMCUMIUIMHBI — YCBOCHHE CTYACHTAMH TEOPETHMUYECKHMX OCHOB OOIIEH XUMHH,
XUMHUHM B@XKHEHIIMX DIIEMEHTOB M HX HEOPraHUYEeCKHX COCIUHEHUH, (dbopmupoBaHue
XUMHUYECKOT'O MBIIIJICHHS Y CTY/I€HTOB. Pa3BUTHE HaBBIKOB UCIIOIB30BaHMS CBEACHUH O (hHU3UKO-
XUMHYECKHX CBOMCTBaX pa3iIUYHBIX CHCTEM [UIsl CHHTE3a COOTBETCTBYIOIIUX COCIUHCHHIA,
BBITIOJIHEHHE TEPMOJMHAMUYECKUX W KHHETHYECKHX PacyeToB; NpUOOpEeTeHHE HEKOTOpPOTro
OMNbITa SKCHEPUMEHTAIBHBIX MCCIENOBAaHUN s pa3pabOTKM  HOBBIX METOAOB CHHTE3a H
NpUAAHUs MaTepuallaM 3aJaHHOM CTPYKTypbl M KOMIUIEKCa CBOWCTB. [IpencraBinenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIOLIUICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Koz n Kon n HaumeHnoBaHue WHIUKATOpa
HAaUMEHOBAHHE
KOMIIETCHIINH JOCTHKEHUS KOMITETCHIINN
KOMITIETEHIINH
YK-5 Cnocoben
BOCTIPUHUMATH
MEKKYJIbTYPHOE VK-5.J1.3 ymeeTr KOHCTPYKTHUBHO
paszHooOpasue B3aMMOJICHICTBOBATH C JIFOJIBMH Pa3IMYHbIX
YHuBepcanbHbIe oOmiecTBa B KaTeropuii ¢ yueroM UX COLUOKYIbTYPHBIX
KOMIIETCHIINH COILIMAITLHO- O0COOCHHOCTEH B IEJSAX YCIEIIHOTO
HCTOPUYECKOM, BBITNOJIHEHUSI TPOPECCUOHANBHBIX 3a/1a4 U
THUYECKOM U COLIMANTLHOM WHTETPAIIUN
bunocodcrom
KOHTEKCTaX
OIIK-3 Cnocoben
MIPOBOJIUTH
JKCIIEPUMEHTANIbHbIE
P OIIK-3./1.1 BeIOMpaeT 1 UCHOIB3YET
HCCICHIOBATHA 1 COOTBETCTBYIOIIUE PECYPCHI, COBPEMEHHbIE
M3MEpEHHS, o PECYpCbI, COBp
METOJIUKH U 000pYIOBAHUE NS
o0OpabartbIBaTh U
O6menpodeccrnoHanbHbIE N —— MIPOBEICHUS DKCITEPUMEHTATBHBIX
KOMIICTCHLIU P MCCIIEIOBAHUI U U3MEPEHUI
MOJTy4YEHHBIC TaHHBIC
OIIK-3./1.2 oOpabaThIBaeT ¥ MPEICTABIISCT
C y4eToM creruduKu
MOJTy4YeHHBIC YKCIIEPUMEHTAIILHBIC TaHHBIC
METOJIOB M CPEJICTB
JUISL TIOJTy4€HUSI 0OOCHOBAHHBIX BBIBOJIOB
TEXHUYECKHUX
U3MEPEHU B
PUOOPOCTPOCHUH

2. Mecro nucummumHbl B cTpykType Ol

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS

IPY U3YYCHHUH CIEAYIOUINX AUCLHUIINH:
— MaremaTrka. AHAJIMTHYECKAsi TEOMETpPHUS U JIMHEHHas anredpa
3HaHus, MOJYYCHHbIC NPU M3YYCHUH MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MOT'YT UCIOJIb30BATHCS IIPU U3YYEHUN APYIHX AUCHUIUINH:




— @usuka
— Dkoiorus
— be3onacHOCTE XU3HENEITEILHOCTHU

3. OO0BeM u TpyT0EMKOCTh JUCITUILTAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboTh Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nexiuu (J1), (dac) 6 6
npakTuueckue/cemunapckue 3ansatus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 87 87
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

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

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHEI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznenbl, TeMbI TUCITUIIIMHBI Jlexknuu 113 JIP KII CPC
(qac) (C3) (qac) (qac) (qac)
Cemectp 2

Pasnen 1: Beenenne B XUMUIO 1 2 10

Tema 1.1.IToHsiTHE BeliecTBa U 0.5 2

XUMUYECKON PEaKIuy, OCHOBHBIC

OTIpe/ieTICHUsI.

Tema 1.2 4

CTCXI/IOMeTpI/I‘IeCKI/Ie 3aKOHBI.
CDyH,Z[aMeHTaJIBHBIe IIOHATHUSA 1 3aKOHBI
XUMHU.

Tema 1.3.CriocoOs1 onpeieieHust 0,5 2 4
KOJIMYECTBA BEIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTra 2 - 27




Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC 4YHCJIA.

Tema 2.2. Ilepuognueckuii 3akon J1.1.
Menpeneena.

Tema 2.3. XuMudeckasi CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

0,5

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

0,5

Tema2.5. Meton MONEKyISpHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THITBI CBSI3CH:
HOHHASA CBSI3b, MECTAIUTMYECKAS CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baansca.

Pazgen 3: XuMHueckme CUCTEMEI.
OO6mre 3aKOHOMEPHOCTH XUMUYECKHIX
MPOLIECCOB.

30

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

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peaKkuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTuBaluuy,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzaropsl u
KaTaJUTHUYECKUE CUCTEMBI.

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

Tema 3.6. DnekTponurnueckas
JMCCOLMalusl, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTelb, peaKIui OOMeHa,
TUAPOIIN3 COJIEH.

Tema 3.7. CBoiicTBa pa30aBICHHBIX
PacTBOPOB HEIIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Paznen 4. OCHOBBI ANEKTPOXUMUUYECKUX
MPOIIECCOB.

10

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

Tema 4.2 . XuMHUUECKHE UCTOUYHUKU
AIEKTPUUYECKOTO TOKA. ['aTbBaHNUECKUE
JJIEMEHTEL.




Tema 4.3. DneKkTpoan3, 3aKOHbI

Dapanes. 4
Tema 4.4. Koppo3sus u 60pr0da ¢ HEid. 0.5 2
Pa3nen 5: CBolicTBa NPOMBIIIEHHO- 10

BaXXHBbIX 3JIEMCHTOB U UX COCI[I/IHCHI/Iﬁ

Tema 5.1. Kimaccbl XUMHYECKUX
COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO 8
BaXKHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. Xumnueckast
uneHTudukaius. Metoabt 2
XHMHMYECKOI'0 MCCIIEIOBAHUS M aHAIN3a
BEIIIECTB U UX MPEBPAIICHUH.

Hroro B cemectpe: 6 6 87

Uroro: 6 0 6 0 87

4.2. CopnepxaHue pa3/IeNioB U TE€M JICKIIMOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHH

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. IlonsiTHE BelecTBa U XUMUYECKON PEAKLIMA, OCHOBHBIE OIIPEICIICHHUS.

Tema 1.2. CrexnoMeTpuueckre 3akoHbl. @yH1aMEHTAJIbHbIE IOHATUS U 3aKOHBI
XUMUU.

Tewma 1.3. CriocoObI ompe/IeNieHr s KOJTHYECTBA BEIMIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBE/ICHHSI O CTPOEHUH aTOMOB; KBAHTOBBIE YUCIIA.

Tema 2.2. ITepuonnueckuii 3akon [[.11. Menneneena, cBs3b [1.C. co ctpoennem aroma.

Tema 2.3. XHUMHUYECKasl CBA3b, BUAbI XUMUYECKON CBSI3H.

Tema 2.4. MeTo/1 BaJICHTHBIX CBS3CH, KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MOJEKYIISIPHBIX OpOUTasICH.

Tema 2.6 HepaneHTHBIC TUIIBL CBA3€H: HOHHAS CBSI3b, METAIINUECKAs CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Pazpgen 3 Xumuueckue cucteMbl. O0Ie 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1. DHepreTruka XMMUYECKHUX MPOLECCOB, BHYTPEHHSSI SHEPTHS, TEIJIOBOM

3¢ (HeKT XUMUYECKUX peakiuii, 1-i, 2-i, 3-i 3aKOHBI TEPMOJUHAMHUKH,
DOHTponus, KaK QYHKIUS COCTOSHUS, YHTAIBIHNS. XUMUYECKUNA IMOTEHITHAT.

Tema 3.2. sHeprus ['n66ca, HamPaBIEHHOCTh XMMUYECKHX MPOLIECCOB, XUMUYECKOE U
(hazoBoe paBHOBECHE.

Tewma 3.3. CKOpOoCTh XMMHUYECKOH peakIMy U METOJIbI €€ PeryIHpOBaHUSs, 3aKOH
JNIEUCTBUS Macc.

Tema 3.4 DHeprusi akTUBAIlMH, ypaBHeHHE AppeHuyca, mpaBuiio Baut-I'odda,

KaTaJau3aTophl U KaTaluTUYECKUEe cucTeMbl. OCHOBHOM MOCTyat
XUMUYECKON KMHETHKHU, KHHETUYECKOE ypaBHEHUE. BiusHue TeMIiepaTypbl
Ha CKOPOCTh XMMUYECKOU peaKkiinu, ypaBHEHHE AppeHnyca. MexaHusm
IIPOTEKAHUs KaTAIMTUYECKUX peaklnii. XMMHUYECKOE PAaBHOBECHUE IIPUHLIUIIL
Jlelllarenbe.

Tema 3.5 PactBOpBI, TUCTIEpCHBIE CHCTEMBI, CITOCOOBI BHIPA)KEHUS COCTAaBa PACTBOPOB.
TepMonnHaMu4YecKue XapakKTEPUCTUKH MIpoliecca 00pa3oBaHUs PAaCTBOPOB.
CHJIbHBIC M CJ1a0bIe DJICKTPOJIUTHI, HOHHBIC PABHOBECHS B BOJTHBIX




Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHN

pacTBOpax, MPpOMU3BCACHUC pACTBOPUMOCTHU

Tema 3.6 DJIEKTPOJIMTUYECKAS] JUCCOIMALINS, BOJHBIE PACTBOPHI SJIEKTPOJIUTOB,
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKIIUU 0O0OMEHa, THAPOIIU3 COJICH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB, KoymuraTuBHbIE
CBOICTBA PaCTBOPOB, 3aKOHbI Payrs.

Paznen 4. OCHOBBI AJIEKTPOXUMUYECKHUX MPOLIECCOB.

Tema 4.1. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

Tema 4.2. XUMHYECKUE UCTOYHHUKH IEKTPUUECKOr0 TOKA. ["albBaHUYECKHUE DJIEMEHTHI,
CTaHJIapTHBIE AJEKTPOIHBIE TOTEHIHANBI. J[BOWHON STIEKTPUUYECKHUI CIIOM.
VYpaBaenue HepHcra. PaBHOBECHBIN. 3JIEKTPOIHBIN ITOTEHLIHAIL.
CrangapTHBIN BOJOPOIHBIN AJIEKTPO/I.

Tema 4.3. DnexTponns, 3akoHbl Papajest

Tema 4.4 Koppo3sus u 60oprda c HEl.

Pazpnen 5. CBoiicTBa IPOMBIIIIEHHO-BAXKHBIX 3JIEMEHTOB U UX COCJIMHEHUHN.

Tema 5.1. Knaccel XuMuyeckux coeIMHEHN, CBOMCTBA MPOMBIIIIEHHO BayKHBIX
3JIEMEHTOB M UX coeAnHeHu Kommno3uironnsie maTepuaiibl. KepmeTsl.
Xumust metaios (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S ,
¢bymiepen, kapoun. Torumsa (TBEpaOE, KHUIKOE, TA30BOE), CMa304YHbIC
MaTepHualibl, MOTOPHBIE MacJa.

Tema 5.1. Xumuueckast uaeHTuukamnys. MeToIbl XMMUYECKOTO UCCIICIOBAHUS U

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

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

Tabmuia 5 — [IpakTudeckue 3aHsITHSI U UX TPYJT0EMKOCTh

Ne
Ne TeMmbl MpakTU4ECKUX . | TpynoemKocCTs, | paznena
. DOpMBI IPAKTUYECKUX 3AHITUI
/1 3aHATHI (uac) UCIIAI
JIMHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

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

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

Ne
11\/&;1 HaunmenoBanme nabopatopHbix paboT TPYH?;IIZI;OCTB, I;;ﬁle;j
JIMHBI
Cemectp 2
1 | Onpenenenne M’ skBUBajIeHTa MeTasia 2 1
2 | Onpenenenue TETJTIOBOTO apdexra peakuu 2 3
HEUTpaAIU3alUN
3 | U3mepeHne u pacyeT 3JIEKTPOIHBIX MTOTEHIIMATIOB METAJIJIOB 2 4
1 DJIC raapBaHUYECKUX DJIEMEHTOB
Bcero 6




4.5. KypcoBoe mpoeKTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.
Ta6muia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 2,
Buna camocrositensHOM paboTh
qac qac
1 2 3
N3yuenue TeopeTruueckoro mMaTepuaia 40 40

nucturuHbl (TO)

Pacuerno-rpaduueckue 3ananus (PI'3) 1 1

[TonroroBka K TEKyIIeMy KOHTPOJIIO

ycreBaemoctu (TKYVY) 10 10
Jomamraee 3aganue (/13) 6 6
KonTponbsabie paboTs! 3a0uHiK0B (KP3) 30 30
[ToaroroBka Kk MpOMEKYTOUHOM
arrectanuu (I1A)

Bcero: 87 87

mar. 7-11.

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS

JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl 00yJaromuXcs yKa3zaHbl B

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
[lepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3IaHUN PUBEACH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN

KomnuectBo
9K3EMIUIIPOB B
bHFI; E) E Apec bubnuorpaduueckas ccpiika ?I?I)TMH:TCKG
AIEKTPOHHBIX
HK3EMILISIPOB)
I'muaka, H.JI. O6mas xumus B 2 T: y4eOHHMK A
akagemudeckoro  OakamaBpuara/ H.JI. ['mubka; mox
https://urait. | pemakiueit B. A. [TorikoBa, A. B. babkoBa. — 19-¢ wusn.,
ru/bcode/38 | mepepab. u gom. — MockBa: HW3nmatensctBo HOpaiir,
8983 2016. — 729 c. — (bakanaBp. AkameMHUYecKHil Kypc). —
ISBN 978-5-9916-6445-5. — Tekct : anekrponssiit // DbC
FOpaiit [caiiT].
OOmast ¥ HeopraHudeckass XUMHs. 3aJayHuK: ydeOHoe
nocobue g akamemuueckoro OakamaBpuata / C. C.
https://urait. | Babkuna [u mp.] ; mon penakuueiit C. C. badkunoii, JI. JI.
ru/bcode/43 | Tomunoi. — Mocksa : M3marensctBo FOpaiit, 2019. — 464
2806 c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-

534-01498-3. — Texkcr
[caifT].

. anekTponubii // OBC HOpaiit

OKHCIIUTENHEHO-BOCCTAHOBUTEIILHEIE MIPOIECCHI: [
DnekTpoHHBIH pecypce] : yuebnoe nocodue / T. E. Kprinosa,




T. U. dommueBa ; C.-Ilerepb. TOC. YH-T a’POKOCM.
npuOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBbIE HaH. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2019. - 77 c.

O6mas xumus : yuebnuk / H. B. KopoBun. - 6-e uzn., ucrp. 194

SHK68 | M. - Briom. k., 2005. - 558 c.

Xumus : yueOHuk it By3oB / A. A. I'ypoB [u ap.]. - 2-e 15
54 X45 u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

O6mass xumus : [ DIEKTpOHHBIM pecypc] : yueOHO-
metonudeckoe nmocodbue / T. E. Kpsinosa ; C.-Ilerep6. roc.
YH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
nmad. - CII6. : Usn-so I'VAIL, 2016. - 98 c.

JlaGopaTopHble W CEMHUHApPCKHE 3aHATHS TIO OOIIeH wu 10
HEOpraHuuecko xumuu : yueOHoe mocobue / H. C.
AxwmeroB, M. K. AzuzoBa, JI. . bagsiruna. - 6-¢ usn., crep.
- CIIO. : Jlans, 2014. - 367 c.

54 A95

I'enbdman, M. WM. Heopranuueckas xumusi : ydeOHOE
https://e.lan | mocooue / M. U. I'envpman, B. I1. FOctpatoB. — 2-¢ usn.,
book.com/b | crep. — Canxkr-IlerepOypr : Jlans, 2009. — 528 c. — ISBN
00k/4032 | 978-5-8114-0730-9. — Texkct : anekrpoHHbii // JlaHb :
AJICKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

OcHoBbl 00mIe xumum : ydeOHOe mocobue / B. W. 20

34 E35 Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUTUINHBI
npuBeseH B Tadmmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-

TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL agpec HaumenoBanune

http://www.xumuk.ru/ CaiiT 0 XuMHuH

http://www.hemi.nsu.ru OcHOBBI XUMHH: 00pa30BaTENbHBIN
CailT JJIs CTYJEHTOB

http://lib.aanet.ru/jirbis2/index.php? DNEKTPOHHBIE PECYPChl OMOINOTEKH

option=com_content&view=article&id=28&Itemid=393

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp mTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBHOTO MpOoIiecca MO AUCIUIIINHE.
[lepeueHpb UCIONB3yEeMOTr0 MPOTPaMMHOT0 obecrieueHus npejacrasieH B Tadnuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne i/t Hanmenosanmue

He npenycmotpeno

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

[lepeyeHbp WCMONB3YeMBIX WHPOPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabnure 11.




Tabmuua 11- Ilepedens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast O0a3za
CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.
Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Homep
. . ayuTOpUU
Nen/m | HaumeHoOBaHME COCTaBHOM YacTH MaTepUaIbHO-TEXHUUYECKON 0a3bl (mpu
HEOOXOMMOCTH )

1 Jlex1moHHas ayIUTOPHUS C UCIIOIb30BAHUEM IEMOHCTPALIMOHHBIX 32-01
Tabnuil u cxeM, [leproanueckoi CHCTEMBl XHMHUYECKUX DJIEMEHTOB (I"acremno,15)
J.M1.MenpeneeBa, 00pa3iioB MHHEPAIOB, MOJIENICH
MPOCTPAHCTBEHHBIX PEIIETOK.

2 Crienmanu3upoBaHHass XUMHUYECKas 1abopaTopus ¢ 33-02, 33-04
WCITOJI30BaHUEM JIEMOHCTPAIIMOHHBIX IJIAKATOB, J1a00paTOPHBIX (I"acremno,15)
CTEHJIOB M YCTaHOBOK JUISl OTIPEJICICHUS SKBUBAJICHTA METAJLIa,

U3MEPEHUS SJIEKTPOJHBIX MOTEHIHAIOB, CKOPOCTH KOPPO3UU
METAaJUIOB; AHAJTUTUYECKUE U 3JICKTPOHHBIE BECHI; JAOOPAaTOPHBIE
pH-metpsl, nenTpudyru u Kagsopumerp

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TPUBEeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnmcok BOMPOCOB K SK3aMEHY.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepructrka choOpMUPOBAHHBIX KOMITETEHITHI
5-0ayuipHad 1IKama PaKTep bopmrp

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aracrt,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— CcBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4YTCHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

(XOPOLIO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

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

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUM 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTMYHO BJIJIEeT CUCTEMON CEeNMAIN3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HEe MOXET apryMEHTHPOBATh HAYUHbIE MTOJTO0KECHUS;

— He (OPMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sK3aMeHa mpeacTaBieHsl B Tadmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne /i [lepeuens BonmpocoB (3a1a4) 1Jis 9K3aMeHa

1 KBaHTOBO-MEXaHHYECKasl MOJIENIb CTPOEHHS aTOMA.

2 Arowm. [Ipuanun neonpenenenHoctu I eizendepra. Ypasuenue Jle bpoiis.
Bonrosas BonHoBasGyHKIHS.

3 VYpasuenue Ulpenunrepa. Ksanrossie uncia. [Ipunnun 3anpera [aymnu.
[Tpasuno Xynnaa, Kneukosckoro.

4 ITepuonuueckas cucrema J[.11. Menpeneena
[leprnoauuHOCTh U3MEHEHHUS CBOIMCTB 3JIEMEHTOB: PaJilyC aTOMOB U HOHOB,

5 SHEPTUM HOHM3ALMH, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATENBHOCTD,

aToMa.

OKHCJIUTEIIEHO-BOCCTAHOBUTEIbHAS crTocOOHOCTh. CBsi3pb I1.C. co cTpoeHmEM

OCHOBHBIC THITBI XUMHYCCKOM CBI3H. KOBajeHTHAs CBSA3b.

TCOpI/IH FI/I6pI/II[I/I3aLII/II/I " TeOMCTPUA MOJICKYJIL. HOJ'IHpHOCTI: U NMOJIAPpU3yCMOCTDh
KOBAJICHTHOM CBSI3U U MOIJICKYJI

6
7
8 MesxmolieKyJIspHble B3auMOoJIelcTBUS. BoJlopoiHast CBA3b.
9 XuMHYecKasi TepMOAMHAMUKA

10 XumMudeckas KWHETUKA. XHMHYECKOE PAaBHOBECHE.

11 PactBopbl. CiocoOB! BeIpakeHUsI KOHIIGHTpauy pacTBopoB. CBOKCTBA paCTBOPOB
12 Hucnepcubie cuctembl. [lOBEpXHOCTHBIE SABJICHUS

13 PacTBOPBI 371K TPOITUTOR. DIEKTPOTUTHICCKAS TUCCOITHUAITIS

14 Huccormanus Boapl. Jucconuanus KUCI0T U OCHOBaHUU. BogopoaHbIi moka3aTenb
15 [Tpownssenenue pacrBopumocTy. oHHO-00MeHHBIE peakimn. [ 'uaponus cone.

16 OKHCIUTETHHO-BOCCTAHOBUTENIBHBIC PEAKITUU

17 [TonsaTHe «INEKTPOTHBINA MOTCHIHAID). DIEKTPOXUMHICCKUE TIPOIECCHI. DIEKTPOITU3

pacIIaBoB ¥ PacTBOPOB




18 OO6mue coricTBa MetamuioB. Koppo3ust MmetamuioB. MeTo/ bl 3alITUTHI OT KOPPO3HH.
19 KoHcTpyKkiinoHHbIE MeTaUIbl. ANTIOMUHUN. XpoM. JKeneso.

20 [Tonumepsl.

21 Xumudeckas HIeHTU(QUKAINS, aHAJIA3 BEIICCTBA

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacrabieHsl B Tadbuuie 16.
Ta6mumia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3ayera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

No 1/ [IpumepHSIii nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBITTOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompockl s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS
npeICTaBIeHbI B Ta0nwmie 18.
Ta6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX paboT

1 KonnenTpanuu, ciocoObl BeIpakeHUH KOHIIEHTpaluii. 3anada: Beraucnuthb
MPOIICHTHYIO KOHIIEHTPAITUIO a30THON KUCIOTHI p=1,05 T/MOJIb, €CITi U3BECTHO, YTO
KOHIIEHTpAIHsl HOHOB BOIOPOJIA B pacTBOpe cocTasiseT 6.33-10° mons/n

N

TToHsATHE 0 KBAaHTOBHIX unciax. Hamuicats snexrpornsie dopmymsr: Ca?t Sc, F.

3 Konnenrpanuu, crnocoObl BeIpaKeHUH KOHLIEHTpaIiil. MoJsipHOCTh pacTBOpa
Al>(SO4)3 paBua 0,1 Mo/, p=1,02 r/mi1, pacCuuTaTh OCTAJIbHBIC THUITBI KOHIIEHTPAIIHIA

4 Han 1% pactBop H2SO4, p = 1 1/ M, paccunrate Cm, Cn, Cm, T, %. (MonsipHOCTB,
MOJISITLHOCTD, HOPMAJIBHOCTh, THTP, MOJISIPHYIO JIOJIIO IMOJTYYCHHOT'O PACTBOPA).

5) KoHcTanTa paBHOBECHS XUMUYECKUX peakiuil. Hanummre matemarnueckoe
BBIpOKECHHE KOHCTAaHTHI paBHOBecus peaknuu: 2A(r) +Ba(r) =2AB (r) u onpenenure, B
KaKyl CTOPOHY CMECTHUTCSI PABHOBECHE MPU YBEITUYCHUH OOIIETO TaBIICHUSI.

6 Ha BoccranoBnenue 7,09t okcua AByXBaJIGHTHOTO MeTallia Tpedyercs 2,241
BOAOpPOJA (H.y.). BeluncnuTh SKBUBaJIEHTHBIE Macchl OKCUIa U MeTaiia. Uemy paBHa
aTomHasi macca Me?

7 Onpenenuth B KAKOM HAIPaBJICHUU OYAET MPOTEKATh PEAKIUs IPU CTAaHAAPTHBIX
YCIOBHSIX:
COCl; &> CO+ Cla.
BemectBo AG x]JIx/Monb
CO -137,2
COCl; -210,4
8 CKOpOCTh peakIuy B TOMOT€HHBIX cucTeMax. GakTopsl, BIUSIIONIME HA CKOPOCTh

peaxkuuu. 3akoH aelictBusa Macc. KoncranTta ckopoctu. CBsI3b KOHCTaHTHI
XUMHUYECKOTO PAaBHOBECHSI C KOHCTAHTAMH CKOPOCTEH MPSIMOI 1 0OpaTHOM peaKIivii.

9 Brruucnnre HopmanbHocTh pactBopa HCI, ecnu ast meditpanuzarmu 20 M1 pacTBopa




HCI uspacxomnosano 10ma 0,2 N pactBopa KOH

10

[Tpu xakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHHE
peakmuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucumocteio AH u AS npeneOpeusb.

Beruncnuts AG peaxkiuu.

BemecTBo

AH x]I>x/Monb

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

205,4

O2(r) 0

11

Bonoponnsrii nokazarens. Beraucauts pH 0,01N pactBop H2SOs, a=1

12

Xumuueckoe paHoBecue. [lpunnun Jle-lllarense. Omnpenenuts, B
HaIlpaBJICHUU IIPOU30MAET CMELIEHUE PAaBHOBECHUS XMMUYECKON pEeaKIUu:

2NH3 <> Na(r) + 3Ha(r ) AH=+92,4

KakKoOM

pHu:

a) MOBBIIICHUU TEMITEPaTyPhI

0) MOHWKEHUH JaBICHUS

B) YBEJIMYCHUH KOHIICHTpAUK N2

13

CTGXHOMeTpI/I‘IeCKHG 3aKOHBbI XMMHWH, 3aKOH 5KBUBAJICHTOB, MOHHpHBIG MaCChl
9KBHBAJICHTOB BEIICCTB. OKCHIOB, KHCJIOT, COJICH M ocCHOBaHUM. 3amada: 2,705 r
XJIOpHJIA TPEXBAIEHTHOIO METaJlJIa B3aUMOAECUCTBYET C 2T THAPOKCUAA HATPHUSL.
OnpenenuTh SKBUBAJICHTHYIO MacCy MeTalia.

14

Beraucinure DJIC koHuentpanuonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakwue mpoiieccbl mpoTeKaroT Ha KaToA€ U aHO/E?

15

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

16

Ha netitpanu3zanuro 0,943 r pochopucroit kuciaorsl H3POs uzpacxonosan 1,291 1
KOH. Bpruncnure KoJu4ecTBO BEIIECTBA YKBUBAJIEHTA, MOJISIPHYIO MacCy SKBHBAJICHTA
Y OCHOBHOCTP KHCJIOTHL. Ha OCHOBaHWM pacueTa HalUIINTE YpaBHEHUE PEAKIIHH.

17

Oneprusi ['m66ca (cBoOO HAS SHEPTrUs) U €€ U3MEHEHUE NMPU XUMHUYECKUX PEAKITUX.
HamnpaBnenue XuMHU4eCKUX IIPOLIECCOB.

Tonb3ysich 3HaueHnsaME AGY,, PEarMPYIONINX BEUIECTB, BHIMUCIUTE AGy,, Peakuuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpesenuTe, MOXKET /I OHA OCYIIECTBHThCS

MIPU CTAaHAAPTHBIX YCIOBHSIX.
BemecTtBo

AGyye KJIK /MOTB

SOu(r)

- 300,4

H2S(r)

-33,01

S(x)

0

H20(r)

-228,1

18

XapakTeprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBS3H. D(PeKTUBHBIN 3apsin U
CTEIIEHb OKUCIICHHS aTOMOB. OCHOBHBIE TUIIBI KPUCTAIIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopmHaoHHbIe Yyiciia aTOMOB.

19

MoryT 11 IPOUCXONTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BemectBamu: a) NHz u KMnOs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha
OCHOBAHHWU JJICKTPOHHBIX YPaBHEHUHN paccTaBbTe KO3()PHUIIMEHTHI B ypaBHECHUH
peakiuu, uaymiei mo cxeme: KMnOs + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4 +
H-0.

20

Kakoii crioco6 00pa3oBaHus KOBaJICHTHOMN CBSI3H SIBIISIETCS JOHOPHO-AKIIETITOPHBIM?
Kakune xumunyeckue cBsazu B voHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT
TETPadAPUUECKOE CTPOCHHE HOHA?




10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpYyOIIMX MOPAJOK W IHPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi O0yJaroIuXcs
I'VAIL

11. Meroauueckue yKa3zaHus JUIsi 00y4aIOIMXCsl 0 OCBOCHUIO AUCIUTUINHBI

[{enbl0 TUCHMIUIMHEL ABISETCA — MOJydYeHHE CTYyJEeHTaMU HEOOXOIUMBIX 3HAHUH, YMEHUN U
HaBBIKOB B O0JIACTH XUMHH, YTO MTO3BOJIUT UM YCIICIIHO PEIIaTh TEOPETUUECKUE U TPAKTUYECKHE
3ajaud B 00JacTH pa3padOTKU KOHCTPYKLUUI THUIIOBBIX 3JIEMEHTOB M arperaroB, NMPUMEHss
CTaH/JapTHBIE KOMIIBIOTEPHBIE MPWIOKEHUS U1 KOHCTPYMpPOBAaHMS, IPOBOAS pacyeTbl U
00OCHOBBIBasI BBIOpAaHHBIE CTPYKTYpbl HPUOOPOB C TOYKHM 3PEHHUSI TEXHUKH M HKOHOMHKHU.
OOyuatomiyecss JODKHBI OCBOUTH JTUCHMIUIMHY Ha YPOBHE, MO3BOJIAIONIEM UM IMPUMEHHUTH CBOU
HaBbIKM B 00JacTAX aBUAI[MOHHO-KOCMUYECKOM TEXHUKH, IIOJyYUBIIETO IOATOTOBKY IIO
oOpa3zoBatenpHON TporpamMme OakamaBpa 12.03.01 «IIpuGopocTpoeHre» 1O HampaBICHUIO
«ABHAIMOHHBIE IPUOOPHI U U3MEPUTEIBHO-BBIUNCIUTEIbHBIE KOMIIEKChD»

11.1. Meroauyeckue yKazaHus s OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
Marepuana

OCHOBHOE Ha3HA4YE€HUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKHU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX MPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTYDKCHUH Hay4HOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITIOJIHSIET METOA0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPECTaBICHUE O JAWCIUILUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

IInanupyeMble pe3yabTaThl IIPH OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOI0 MaTepyaia.

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

—  TIOJIy4EHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIGHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM PaOOTHI;

— TMOJIydYeHUE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAUIIINAE TOJIBI;

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

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpAUMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga MpU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHNHE.

CTDVKTVDa OpeaAOCTaBJICHU JICKIIMOHHOI'O Marcpuajia.

— Berynnenue — 4acTh JIEKIMH, LEdb KOTOPOM - 3aMHTEPECOBaTh U HACTPOUTH ayJIUTOPHUIO HA
BOCTpUATHE y4eOHOro marepuana. B ero coctaB BXoAsT: (OPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTEpUCTHKa ee — NPOo(peCCUOHATbHON 3HAYMMOCTH, HOBU3HBI M CTENICHU U3YYEHHOCTH, LIEIH
JEKIMH; U3J0KEHHE IUIaHa JIEKIIMH, BKJIIOYAKOUIEr0 HAaUMEHOBAaHHS — OCHOBHBIX BOIIPOCOB,
MO/JIEKAIIMX PACCMOTPEHUIO Ha JIEKIIUU;  XAPAKTEPUCTHKAa PEKOMEHIYEMOH JUTEepaTyphl,
HEOOXOIMMOW Il OpraHu3allil CaMOCTOATENBbHOM pabOThl CTYIEHTOB; PETPOCHEKIIHS-



HallOMHHAHWE O BOIPOCAX, PACCMOTPEHHBIX Ha— TPOLUION JIEKIMH, CBSI3b HMX C HOBBIM
MaTepuaioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAY€HUE B JaHHOM AMCLMUILIMHE, a TaKXe B
CUCTEME JPYIUX HayK.

— OcHOBHas 4acTh - U3JI0)KEHUE COJIEPKaHNUs JIEKIIUU B CTPOTOM COOTBETCTBUHU C
IPEMIOKEHHBIM IUIAHOM. BKIIOYaeT pacKkphlBalOIUN TEMY JIEKIMM KOHLENTYAIbHBIA U
dakTHyecKuii Marepual, €ro aHaliu3 W OIEHKY, pa3JInyHble CIOCOOBI apryMeHTaluu u
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX TOJIO0KECHUH.

— 3akiIoueHHe - MOJBEeHNUE OOIIEero uTora JeKIuu, o000IIeHne Marepuaia, GopMyIupoBKa
BBIBOJIOB T10 TeMe€ JIEKIIMU; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

Jlns Hajuiexaliero OCBOGHMSI Kypca XHMHUHU HCHOJb3YIOTCSl CIIELMAIbHBIE HarJsHbIe
CpeACTBa, C MOMOIIBI0 KOTOPBIX MOXKHO IepelaBaTh CTyIEHTaM HH(OpPMAIMIO O BEIIECTBaX,
o0BeKTax W cylecTBe (PU3MUECKHMX U XUMUYECKUX MpeBpalieHuid. JleMoHcTpauus OIBITOB,
MOJIENIM KPUCTAUTUYECKUX PEIIETOK, TaOIMIbl U IJIAKaThl C SHEPreTUYECKUMHU JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.I.

OcyiiecTBieHHEe KOHTPOJISL 3a BEACHHUEM CTYIAEHTAMM KOHCIIEKTa— JIEKLUH; OKa3aHUe
CTYZCHTaM IOMOIIM B BEICHHM 3alUCH JICKIUU — (aKIEHTUPOBAHHME H3JI0KEHHUS MaTepuana
JICKIIMHU, BBIJEJICHHUE TO0J0COM, MHTOHAIMEH, TEMIOM pedd Haumbojee BakKHOM HH(popMaIu,
UCIIOJIb30BaHUE T1ay3 JUIS 3allUCH Ta0JIUII, CXEM)

11.2. Meroauueckue yka3aHus i OOy4aroIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMHCs OJKEeH YriyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKOW OO0Yy4arolIerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabGopaToOpHBIX pabOT OO0ydaromUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpeICTBaM,
o0ecreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alus TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00opaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue U TpeGoBaHU K IPOBEICHUIO Ta00PaTOPHEIX PaboT

MeTtoauueckue yka3aHusl K BBIITOJIHEHUIO JaOOPAaTOPHBIX pabOT MPUBEACHHI B!

- Xumus : XUMUYECKUE PEAKLIUH, BBI3BIBAIOLIUE MIEKTPUUECKUN TOK, IJIEKTPOIHBIE
MOTEHIMANBI ¥ SJIEKTPOABUKYIIHME CHIIBI : [ DIEKTPOHHBIN pecypc]| : METOIMYECKHE YKa3aHUs K
BBINOJIHEHHIO J1abopaTtopHoil pabotel / C.-Iletep6. roc. YH-T a’dpOKOCM. MPUOOPOCTPOCHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekcroBbie maH. - CII6. : U3n-Bo I'YAII,
2015.-19c.

— Xumus. TemnoBoit 3GdeKT (FHTATBINS) XUMAYECKONW Peakiuu : [ DIEKTPOHHBIN
pecypc] : MeTouuecKre yKa3aHus K BBIOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocM. npubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : M3a-Bo I'YAII 2015.-17 c.

- Xumusi : OKBUBAJIEHT. 3aKOH 5JKBHUBAJICHTOB : [ OJNEKTPOHHBIA pecypc]
METOAMYECKHE YKa3aHHs 110 BBINOJHEHHUIO JaboparopHoil pabotel / C.-Ilerep6. roc. yH-T
aspokocm. pubopoctpoenus ; coct.: T. E. KpsioBa, U. B. OrypiioBa. - D1eKTpoH. TEKCTOBBIC
nmad. - CII6. : Uso-so I'VAIL 2016. - 15 c.




Crpykrypa u popma otuyera o 1adopaTopHoii padorte

1. Iens paboTHI.

2. JlaGopatopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEPUMEHTA.

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

1. Ortuér momkeH coiepaTh TUTYJIBHBIM JIMCT, a €r0 COJAEp)KaHHWE COOTBETCTBOBAThH
odopmitenuto, cormacuo 'OCT 7.32-2017. (3amonHeHHBIE TAOIUIIBI C MTOTy4YEHHBIMH
SKCIIEPUMEHTAIbHBIMU JaHHbIMU) HopmaTuBHasi TOKyMeHTalus, HeoOXoaumasl Ui
oopmienus, IIpUBE/ICHA Ha AIIEKTPOHHOM pecypce I'VAIL:
https//guap.ru/standart/doc
BrimonHeHbI HE0OOXOIUMBIEC PACUETHI.
[TocTpoens! rpaduueckiie 3aBUCUMOCTHU OT 3a/IaHHBIX TapaMeTPOB.
CrenaHbl BEIBOJEL.
BrinonHeHbl KOHTPOJIbHBIE 3aaHKsI Ha TeMY J1a00paToOpHOI paboThI.

SARE A

11.3. Meroauyeckue ykazaHus JUisl OOyJarOIMIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarONIUiiCs BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTelNsi, HO 0e3 €ro HernocpeCTBEHHOTO
yuactusi. CamocTosTeNbHas paboTa BKIIOUAET B ¢€0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKUMH ~ MaTepuallaMH,  HaMpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00yJarOIUX CASBISIOTCS:

—  y4e0OHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILTHHE;

—  METOJIUYECKHE YKa3aHUs T10 BBITOJHEHHIO KOHTPOJIBHBIX padoT

11.4. Meroauyeckue yKazaHUA Ui OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISI YCTIEBaeMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
TUCIUIUIMHBL. BpINOIHEHEe KOHTPOJIBHON PabOoThI.

11.5. Metoau4ieckue yka3zaHUs I OOy4YarOUXCs MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAeT B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCS B IpoLEecce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSTEIBHOU pabOThI, CTOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NepuoJi HK3aMEHALMOHHON CEeCCHMM M 3aBepIaeTCs aTTeCTAllMOHHOM OLIEHKON «OTIIMYHO,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloamnuce BHECIIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




