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AHHOTALIUA

Jucuummna «XuMus» BXOAUT B 0a30BYIO 4acTh 00pa30oBaTeIbHOM MPOrpaMMbl IOATOTOBKH
obyyvaronuxcst o crnenuadbHOCTH 24.05.06 «CucteMbl ynpaBieHHUs JIETAaTEILHBIMH arlapaTamMu
HanpaBieHHocTh «[Ipubopsl cucreM ynpaBieHHMs JIeTaTeNbHBIX ammapaToB». JlucuuruiMHa
peanuzyetcs kadeapoit Ne31.

JucuumrHa HaleneHa Ha OpMHUPOBAHUE Y BBITYCKHUKA

oOmenpodeCCHOHATBHBIX KOMITETEHITMN:
OIIK-4 «cmocoOHOCTh HCIIOJIB30BaTh OCHOBHBIE METOJBI 3allUThl MPOU3BOJACTBEHHOTO
MepPCOHAJIa U HACEJICHHUSI OT BO3MOXKHBIX TIOCIIEJCTBUN aBapuid, KaTacTpod), CTUXHUHHBIX OCICTBHIN.
ConepxaHne TUCHUIUIMHBI OXBaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM C

UCTOpUEH XUMHH, a TaKKE€ C OCHOBHBIMHU HAIPABJICHUSMH M TEHACHUMUSIMHU DPa3BUTHUSA
COBPEMEHHOM XHMMHMHM. OTa HayKa H3y4yaeT MaTepuajbHbIi MHUpP, 3aKOHBI €ro pa3BUTHA,
crenuPUYecKyr0 XMMHUYECKYI0 (GopMy ABWKEHUsS MaTepuu. B mporecce H3y4eHHS XUMHHU
BBIpa0aThIBACTCS HAYYHBIM B3TJSA HAa MUpP. 3HAHHE XUMHH HEOOXOIWMO IS TUIOAOTBOPHOM
TBOPUYECKOH JeATeNhbHOCTH OakamaBpa IIO0OW HAMpPaBICHHOCTH. 3HAHME XHUMHH I103BOJISICT
c(hopMHPOBATH COBPEMEHHOE HAayYHOE MPE/ICTABICHHE O MAaTEPUHU, BEIIECTBE KaK OJHOM M3 BHUJIOB
JBWXKYILEWCS MaTepuH, MEXAHU3ME NPEBPALICHUM XUMHUYECKHX COCIUHEHUM, CBOWCTBAX
MaTepUaJIOB O XMMHUYECKUX MPOIEccaXx B COBpEeMEHHOW TexHuke. llpu m3ydeHuM Kypca XUMHH
HEOOXOAMMO TPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKHX PaCyeTOB,
BBIPA0OTaTh HABBIKM CAMOCTOSTEIILHOTO BBIMOJHEHUS XUMHUYECKUX SKCIICPUMEHTOB M 000OIICHHUS
daktoB. [loHMMaHWEe 3aKOHOB XMMHHM TTOMOJKET CTYACHTY B PEIICHHWU JKOJOTHYECKUX TPOOJIEM.
3HaHUEe Kypca XMMHU HEOOXOIMMO W IS TMOCJEAYIOMIETO0 YCHENTHOTO M3YyYeHHUs CIeIHaATbHBIX
JHCIUATLINH,

[IpenogaBanue TUCHUIUIMHBI IPEAYyCMAaTPUBAET clieyromne GopMbl OpraHU3aluu y4eOHOTO
npoliecca: JIeKIuH, 1abopaTopHbie paboThl, CAMOCTOSATENbHAS paboTa CTYICHTa, KOHCYIbTAILIUH.
[TporpaMMoil AMCHUMIIMHBI TMPEAYCMOTPEHBl CJHENYIOIIME BHABI KOHTPOJS: TEKYLIUil
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.
OO61mast TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX euHUIIBI, 108 yacos.
SA3bIK 00y4YeHUS 1O JUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUYEeHUsI MO JUCHUIIHHE

1.1. Heau npenogaBaHus AW CHUNIHHBI

[enu npenogaBaHus AUCUUIUIMHBL — YCBOGHHE CTYIACHTAMH TEOPETHUYECKUX OCHOB OOIIeH
XUMHH, XMMUU Ba)XXHEHIIMX 3JIEMEHTOB M MX HEOPraHMYECKUX COEIMHEHWH, (hopMupoBaHHE
XMMHUYECKOTO MBIIUICHUSI Y CTYJCHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAaHMS CBEICHUI O (U3MKO-
XUMHMYECKHX CBOMCTBaX pAa3JIM4YHBIX CHUCTEM MU CHHTE3a COOTBETCTBYIOIIHMX COCIUHEHHH,
BBITIOJIHEHUE TEPMOJMHAMUYECKUX W KHHETHYECKHUX pacueroB. lIpmoOpereHue orpeneseHHOro
OMBITA SKCIIEPUMEHTAIIBHBIX MCCIEIOBAHUN Ul pa3pabOTKU HOBBIX METOIOB CUHTE3a U NpUIAHUS
MaTepuajaM 3aJaHHOM CTPYKTYphl, M KOMIUIEKca CBOWCTB. IIpencraBieHue BO3MOXKHOCTH
CTYA€HTaM pa3BUTh U MIPOAEMOHCTPUPOBATH HABBIKK B 00JIACTH HHHOBALIMOHHBIX TEXHOIOTUH.

1.2. TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HHUSsI MO TUCIHUIJINHE, COOTHECEHHBIX €
IUIAHUPYEeMBbIMU pe3yJabTatamu ocBoenusi OI1

B pesynmprate OCBOEHHS JUCHUIUIMHBI OOydYarOmUMics JOJKEH 007aaaTh  CISAYIOIMIMMH
KOMITCTCHIIUSIMMU:
OIIK-4 «cnocoOHOCTh UCITOIB30BAaTh OCHOBHBIE METO/IbI 3aIITUTHI IPOU3BOICTBEHHOTO TMIEpCOHaIa 1
HaCeJICHUs OT BO3MOXHBIX ITOCIIE/ICTBUI aBapHii, KaTacTpod, CTUXUUHBIX O€ICTBUII»:
3HaTh - XUMHIO 3JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX PpEaKIUi,
OCHOBHBIE METO/Ibl KOHTPOJISI U aHAJIN3a BEIIECTB;
YMETbH - COCTaBIIATh YPAaBHECHUSI XUMUUECKHUX PEAKIIHK, BECTH HEOOXOIUMBIE CTEXHOMETPUICCKIE
pacyeTsl, IPOBOJIUTH PACYEThl KOHLIEHTPALIUUA PACTBOPOB PA3IMYHBIX COCAMHEHUH,
BJIaJICTh HABBIKAMU - METOJIaMH MPEACKA3aHUs TPOTEKAHUS BO3MOKHBIX XUMUYECKUX PEAKIIUN U X
KMHETUKW; METOJAaMH BBIJCICHUS M OYHCTKHA BEUIECTB; METOJAMH SKCIEPUMEHTAIBHOIO
WCCJICIOBaHMS B XUMUU; 00paOOTKH PE3yJIbTaTOB U3MEPCHUH;
HUMETH OIBIT IEATEIHHOCTH - B MOJYYCHUH PE3yIbTaTOB aHAJIN3a HA COBPEMEHHON yueOHO-HAyYHOM
arnmaparype npu MNpoBEICHUN XUMUYECKUX YKCIIEPUMEHTOB.

2. MecTto nucuuninHbl B cTpykType OIl

JucuuruimHa MokeT 0a3MpoBaThCs HA 3HAHUAX, paHee MPHUOOPETEHHBIX O0YYarOIIUMUCS
IPY U3YYCHHUH CIEAYIOUINX AUCHUIIINH:

— QPusmkKa,

— Maremaruka. JIuneiinas anreOpa u aHaIUTHYECKAs TEOMETPHS;

3HaHUs, TOJyYEHHBIE NpPU H3YYEHHH MaTepuaja JaHHOW JUCLUMIUIMHBL, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MOT'YT UCIOJIb30BATHCSA IPU U3YYEHUN APYIHX AUCHUIUINH:

— DKoJjorus;

— be3onacHOCTH KHU3HCACATCIIBHOCTH

3. OobeMm qucuumianHbl B 3E/akagem. yac
Jlannpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI 1O

IMCUUIUIMHE (M pachpeaeseHue 3TOi TPYA0EMKOCTH TI0 CeMeCTpaM) MpeJICTaBlIeHbI B Tabuuie 1

Tabmuua 1 — O6beM U TPYLOEeMKOCTh TUCIUILTUHBI

Bupg yueOHO#T pabOTBI TpymoeMKOCTh IO
Ay p Bcero Py

cemecTpam

Ne2

OGmas Tpy10eMKOCTh 3/ 108 3/ 108




auCcHUIInHbI, 3E/(gac)

AyoumopHnbsle 3auamus, BCETo 4ac., 51 51
B mom uucne

aekiuu (JI), (ac) 34 34
[pakTnyeckne/ceMUHAPCKUE 3aHSATHS

(I13), (wac)

naboparopusbie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),

(gac)

Dk3aMeH, (Jac) 27 27
CamocmonamenvHas paboma, BCETo 30 30
Bua npoMeKyTOYHOTO KOHTPOJIS: OK3. OK3.

3aueT, qudd. 3aueT, sk3ameH (3auer,

Jdudd. 3a4, Ik3.)

4. Coaepxanne TUCHUILTHHBI

4.1. PacnpenesneHue TPy10eMKOCTH JUCHUNIHMHBI

1o pasjejiaM U BUJAaM 3aHATHI

Pazenst 1 TeMBI AUCHUILIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE 2.
Tabmuia 2. — Pa3aensl, TeMbl JUCIUTIIUHBI K UX TPYAOEMKOCTh

Paznensl, TEMBI JUCIIATIIMHEI Jlexmun I13 (C3) |JIP KII CPC

(gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pasgen 1. Beenenue B XuMuio 1 5 6

Tema 1.1. TIlomarue BemectBa U |1 1 2

XUMHYECKOH  pEakiud,  OCHOBHBIC

OTIpeICIICHUSI.

Tema 1.2. CTexuoMeTpruieckue 3aKOHBI. 2 2

dyHIaMEHTATBLHBIC TTOHATUS W 3aKOHBI

XHUMHH.

Tema 1.3. CmocoObl ompenencHus 2 2

KOJIMYECTBA BEILIECTBA, 3aKOH

3KBHBAJICHTOB.

Paznen 2. CTpoeHue BemecTBa 10 6

Tema 2.1. OcCHOBHBIE CBEIECHHUS O 2 1

CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIA

Tema 2.2. Tlepuoanueckuii 3akon /I.1. 2 1

Menneneesna.

Tema 2.3. Xumuueckas CBSI3b, BHIBI 1 1

XHUMHYECKOM CBS3H.

Tema 2.4. MeToj BaJCHTHBIX CBS3CH, 2 1

KOBAJICHTHAs CBSA3b.

Tema 2.5 Meroag MONEKYISPHBIX 2 1

opOuTanei.

Tema 2.6. HeBasieHTHBIE THIIBI CBI3EM: 2 1




HOHHAsA CBS3b, METAJUIMYECKas CBS3b,
BOJIOPOJIHAst CBS3b, CuHJIbI Ban-aep-
Baannbca.

Pazgen 3. XuMHYECKHE CHUCTEMBEL.
OOmwme 3aKOHOMEPHOCTH XHUMHYECKUX
MIPOIIECCOB.

15

Tema 3.1. DHepreTnka XHMHYECKHX
IIPOLIECCOB,  BHYTPEHHSAA  DHEprus,
SHTAJIBIMNSL, SHTPOIIUSI.

Tema 3.2. DHeprus ['u60ca,
HaIpaBJICHHOCTDb XUMHUYCCKUX
MPOIECCOB, XHMHYECKoe u (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOH
peakmuu U METOABI €€ PEryIupOBaHuUsd,
3aKOH JEUCTBHUS Macc

Tema 3.4. DHeprus  axTUBAIUH,
ypaBHeHUE AppeHnyca, mnpaBuio BaHT-
Tododa, KaTaJIu3aTophl u
KaTINTUYECKUE CHCTEMBI.

Tema 3.5. PactBOphl, AHcHEpCHBIC
CHCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pacTBOpOB,

Tema 3.6. DIEeKTPOTUTHIECKAS
JIMCCOMALUsl,  BOAHBIE  PAaCTBOPHI
AJIEKTPOJIUTOB, BOJOPOTHBII
MoKa3aTelb, peaxkuuu oOMeHa,
TUJPOJIU3 COJICH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJHBIE
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
pa3OaBnenuss ~ OcTBajiba,  3aKOHBI
Paymns.

Paznen 4. OCHOBBI SJIEKTPOXUMUYECKUX
MIPOLIECCOB

Tema 4.1. OKHUCITUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKITUH.

Tema 4.2. XuMH4ecKhe WCTOYHUKHU
AIEKTPUIECKOTO TOKA. | aTbBaHMYECKHE
3JIEMEHTEL.

Tema 4.3. DiekTponau3,  3aKOHBI
Dapanes.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEil.

[N

Pazgen 5:CpolicTBa IPOMBIIIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN

Tema 5.1. Kioaccel  XUMHUYECKHX
COCAMHEHMH, CBOWCTBA MPOMBIIIJIEHHO
Ba)KHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. Xumudaeckast
UIACHTH(UKAIHS. MeTtoapl
XHMHYECKOI'0 MCCIICAOBAHMS M aHaIM3a
BEILIECTB U UX MPEBPALLICHUMN.

Uroro B cemectpe:

34

17

30




| Uroro:

| 3 | o | 17 | o |3 |

4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHIH

CopepxaHuie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TabIuIlE 3.

Ta6muma 3 - ComeprxaHue pa3eioB U TeM JEKIIMOHHBIX 3aHATHN

Howmep pasnena HasBaHue u copeprkaHue pa3einoB U TEM JIEKIIUOHHBIX 3aHATHN

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. IToHsATHE BeleCcTBa U XUMHUYECKON PEAKLIUHU, OCHOBHBIEC OIIPEICIICHUS.

Tema 1.2. CrexuomeTpuyeckue 3akoHbl. DyHIaMEHTAJIbHBIE TMOHSATHS U 3aKOHBI
XHMUH.

Tema 1.3. Cnioco0ObI onpeieNieHrsT KOJUYeCTBa BEIISCTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CTpoeHue BelecTna

Tema 2.1. OCHOBHBIE CBEICHUSI O CTPOCHUU aTOMOB; KBAaHTOBBIE YHCJIA.

Tema 2.2. Ilepuonnueckuii 3akon /.M1.Menpaeneena, cBs3b [1.C. co ctpoeHrem atoma.

Tema 2.3. XuMudecKas CBA3b, BUJIBI XUMUYCCKOM CBS3H.

Tema 2.4. MeTon BaJICHTHBIX CBSA3EH, KOBAJICHTHAS CBA3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTaICH.

Tema 2.6 HepanenTHble TUNBI CBS3€M: HOHHAS CBSI3b, MeETAUIMYECKas CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 Xumuyeckue cucteMbl. OO0Ire 3aKOHOMEPHOCTH XUMHUYECKUX MTPOIIECCOB.

Tema 3.1. DHepreTuka XMMHYECKHX IMPOIECCOB, BHYTPEHHSS SHEPrUsi, TEIIOBOU
b deKkT XUMUYeCKuX peakuui, 1-i, 2-id, 3-ii 3aKOHBI TEPMOJUHAMHKH.
DHTpONUs, KaK QYHKIHS COCTOSTHUS, YHTAIBIUS. XUMUYECKUH MMOTEHIIAAI.

Tema 3.2. Oneprus ['n66ca, HanpaBIEHHOCTh XUMHUYECKUX MTPOIIECCOB, XUMHUECKOE U
¢dazoBoe paBHOBECHE.

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

Tema 3.4 DOHeprusi aKkTUBalMM, ypaBHeHHE Appenuyca, mnpasuwio Baut-T'odda,
KaTaJau3aTopbl M  KaTaJuTHUYeCKue cucrembl. (OCHOBHOW TMOCTYyJaT
XUMUYECKOW KUHETUKH, KWHETUYECKOE ypaBHEHUE. BiiusHue Temneparypsl
Ha CKOPOCTh XMMHUYECKON peakiuu, ypaBHEHHE AppeHuyca. MexaHuszm
MPOTEKAHUS KaTAIUTUUYECKUX peakIuili. XMMHUYECKOe PaBHOBECHUE MPUHIIUIL
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 DNEKTPONUTHYECKAsT JTUCCOLMAIMs, BOJHBIE PACTBOPHI 3JIEKTPOJIUTOB,
BOJIOPOTHBIN MTOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIN3 COJICH.

Tema 3.7 CgoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB, KomnmuraruBHbIC
CBOMCTBA pacCTBOPOB, 3aKOHBI Payiisi.

Pasznen 4. OCHOBBI JIEKTPOXUMHUYECKHUX MPOLIECCOB.

Tema 4.1. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

Tema 4.2. XUMHUYECKUE HUCTOYHUKHM  DJIEKTPUUYECKOrO TOKa. [‘ambBaHHWYECKUE
AJIEMEHTBI,  CTAaHJAPTHBIE  JJEKTPOJHbIE  NOTEHUHUAIBL.  J[BOWHOM
3NEKTpUYeCKuil cinoil. YpaBHenue HepHcra. PaBHOBECHBINH. DIEKTPOIHBIN
noteHman. CTaHAapTHHIN BOJOPOJIHBIN JIEKTPOJ.

Tema 4.3. DJIeKTpOoNIN3, 3aKOHbI Dapajesl.

Tema 4.4 Koppo3zus. MeToas! 3a1uThl 0T KOPPO3UH.

Pasznen 5. CBoiicTBa MPOMBIIIEHHO- BAXKHBIX 3JIEMEHTOB M MX COCAMHEHUM.

Tema 5.1. Knaccel XMMHUYECKHMX COEIMHEHU, CBOMCTBA MPOMBIIIJIEHHO BaXXHBIX




Howmep paznena

HasBanue u conepxaHue pa3eioB U TeM JICKIIMOHHBIX 3aHATHN

3JIEMEHTOB W MX coennHeHni KommosunmoHHble Marepualiibl. Kepmersl.
Xumus metamioB (Al, Fe, Sn, Pb, Mo) Xumus nemeramios: C, Si, S,
¢ynnepen, kapoun. TomnmuBa (TBEpIOE, KUAKOE, Ia30BOE), CMAa30YHBIC
MaTepualibl, MOTOPHBIE MacIa.

Tema 5.2.

Xumnueckas uaeHTHU(UKanusA. MeToasl XUMHUYECKOrO HCCIEeIOBaHHUA U
aHaJIM3a BELLECTB M UX IpeBpaiieHnid. KauecTBEeHHBIN U KOJINYECTBEHHBII

aHaJIN3 (rpaBUMETPUYECKHUH,
KOMIUIEKCOHOMETPUYECKUI METO/IbI aHAJIHN34).

TUTPUMETPUYECKUN,

4.3. IlpakTuueckue (ceMUHAPCKHE) 3AHATHS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEACHBI B TAOIHIIE 4.

Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb

N Ne
o
o | TeMbl mpakTiueckux sanstuii ®opMbI MPAKTUUECKUX 3aHATUN TPYIIE)s;V(I:I;OCTB, 532 ﬁf;i
JIMHBI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TAOIUIE 5.
Tabmuia 5 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
Ne HaumenoBanue 1abopaTopHbIX paboT Tpynoemkocte, | Ne  pasnena
/o (dac) TUCIIAILINHEL
Cemectp 2
1 CrexnoMeTrpuueckue 3aKoHbl. @yH1TaMEHTaJIbHbBIE IOHATHUS 2 1
u 3aKkoHbl XuMuHU. CrocoObl ompeaeneHus KOJUYeCTBa
BELIECTBA
2 DKBHUBaJICHT. 3aKOH SKBHBAJICHTA 3 1
3 TennoBoii 3¢ ek (3HTANBINSA) XUMUYECKON peakuu 4 3
4 XUMHYECKUE PEAKIINH, BbI3BIBAIOIINE ICKTPUICCKUN TOK. 4 4
DJEeKTPOIHBIE TOTEHIIMAIBI M AJIEKTPOBIDKYIIIUE CHIIBI
5 Koppo3zus metanios 4 4
Bcero | 17 yacos

4.5. Kypcosoe npoekTnpoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTeibHasi padoTa 00y4aromMxcst

Bunbl camocTosaTensHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabuUIIE 6.

Tabnuma 6 Buasl caMoCTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 2,
Bug camocrositenbHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana
18 18
nucturnHbl (TO)
[ToaroroBka K TeKyIieMy KOHTPOIIO 8 8
ycneBaemoctu (TKY)
OdopmiieHne 0TYETOB 4 4
Bcero: 30 30




5. IlepeueHb yueOHO-METOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

padoThl 00yYAKOIIMXCS MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHajbl JJIsl CaMOCTOSITEIbHON paboThl 0OYyYalOUIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOI JUTEPATYPHI
6.1. OcHoBHas1 IUTEpaTYypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TAOIHIIE 7.

Tabmuma 7 — [lepeueHb OCHOBHO# JIUTEPATyPhI

Mudp

bubnuorpaduyeckas cceuika / URL ampec KonunuecTBo 3x3eMILISIpOB B
oubnuoreke
(KpoMe 3IIeKTPOHHBIX
9K3EMILISIPOB)

I'muuka, H. JI. OOmas xumMus B 2 T : y4eOHUK IS
akamemuueckoro OakamaBpuara / H. JI. I'munka ; mog
penakuueii B. A. I[Tonkosa, A. B. badbkoBa. — 19-e u3 .,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2016. —
729 c¢. — (bakanaBp. Axagemudaeckwnii kypc). — ISBN 978-5-
9916-6445-5. — Tekcr : anextponHsIii / IBC KOpaiT [caitT].
— URL.: https://urait.ru/bcode/388983

Oo6mas xumust. Teopus u 3aaa4u : yueOHoe mocodue / H. B.
Koposun, H. B. Kynemos, O. H. I'onuapyk [u 1p.] ; mox
penakuueit H. B. KopoBuna, H. B. Kynemosa. — 3-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — TekcT : anmekTpoHHbI# // JIanb :
3JICKTPOHHO-O0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/104946

[TpakTrKyM MO 00IIEH XUMUH : yaeOHOE TTOCOOHUE IS
akameMuueckoro OakamaBpuara / H. JI. I'munka, B. A. ITonkos,
A. B. babkog, O. B. HectepoBa. — Mocksa : M3narenscTBo
HOpaiit, 2019. — 248 c. — (bakanaBp. AxkageMu4ecKuit
kypc). — ISBN 978-5-9916-4058-9. — TekcT : 21eKTpOHHBIN
// OBC WOpaiit [caiit]. — URL.: https://urait.ru/bcode/444652

6.2.  /lomoJHHMTeJbHAA JIUTEPaTypa
[lepeuyeHb JONOTHUTENBHOM JTUTEPATyphl IPUBE/CH B Tabmiie 8.

Ta6muma 8 — IlepeueHb JOMOTHUTEIBHON IUTEPATYPHI

[Mudp

bubnuorpaduyeckas cceuika/ URL anpec KonunuecTBo 3x3eMILISIpOB B
oubnuoreke
(KpoMe 3IIeKTPOHHBIX
9K3EMILISPOB)

Cracp, H. @. Pemnenue 3ana4 1mo oO1eli XuMuu : yaeOHOe
nocobue / H. ®. Crace, A. B. Kopmrynos. — 3-e u3., crep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c. — ISBN 978-5-
8114-2274-6. — TekcT : 3neKTpOHHBIH // JIaHb : 37€KTPOHHO-
oubnmoreynas cucrema. — URL:
https://e.lanbook.com/book/75521

CyBopos, A. B. O0mias u HeopraHu4yeckass XUMHUS B 2 T :
y4eOHHK TSl akafemMudeckoro Oakanaspuata / A. B. CyBopos,
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A. b. Hukonbckuii. — 6-e us., ucnp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2016. — 607 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-5219-3. — Tekct
: anektpouHsii // DBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/384671.

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM CeTH

HMHTEPHET, Heo0X0aAMMBIX JJis 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB uHbopMaimoHHo-TenekommyHukaonnoit cetu MHTEPHET, HeoOxoaumpIx

AJid OCBOCHU A NUCHUIIIMHBI IPUBCACH B Ta6J'II/II_I€ 9.

Tabmuma 9 — Ilepedyens pecypcoB mHpoOpManuoHHO-TenekoMmmyHuKkannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL agpec

HaumenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OcHOBBI XUMHUH: 00pa30BaTEIbHBIN CAUT I CTYICHTOB

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJOT U, NCIOJIb3yEMBIX MPH
OCYLIEeCTBJICHHMH 00Pa30BaTeJIbLHOIO0 MpoLecca Mo TUCHHUILTHHE

8.1. IlepeyeHb MPOrpaMMHOIO0 o0ecreYeHust

[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.
Ta6nuua 10 — ITepeuerp nporpaMMHOTo oOecriedeHus

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. IlepeyeHb HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM

[Tepeuenb UCTIONB3YEMBIX HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM IMpeAcTaBeH B Ta0mwmie 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t

Haumenosanue

He npenycmorpeno

9. MarepuajibHO-TEXHUYECKasA 0a3a, He00OX0AUMAas IJIsl OCYILeCTBJIEeHUS

00pa3oBaTeJILHOTO MpoLecca Mo AUCHUTLIHHE

CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl IIpeICTaBIIeH B TabauIe 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOH 0a3bl

Howmep aynuropun

Ne i/t

HanmeHnoBaHME COCTaBHOM YacTH MaTEPHAITBHO-TEXHUYECKOM Oa3bl

(mpu
HE0OXO0TMMOCTH)

JlexioHHAsT ayIUTOPHUST C HMCIOJIb30BAaHWEM JIEMOHCTPAIMOHHBIX
Ta6JII/II_[ Hn CXEM, HepHOHquCKOﬁ CUCTCMbI XUMHNUYCCKHUX JJICMCHTOB
J.N. Menneneena, o0pas1oB MUHEPAJIOB, MoJeen
MPOCTPAHCTBEHHBIX PEIIETOK.

32-01 (I'acremio,15)

Cnenuanu3upoBaHHas XUMUYECKAs naboparopus c
UCTIOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX IJIAKaTOB, J1AOOpaTOPHBIX
CTEHJOB M YCTAaHOBOK /1 ONpPENEJCHUs HSKBUBAJIECHTAa MeETallia,
U3MEpPEHUST DJIEKTPOJAHBIX IOTEHLMAJIOB, CKOPOCTH KOPPO3UHU
METAJIJIOB; aHAJTUTUYECKHE U 3JIEKTPOHHBIE BEChI; JIabopaTOpHbIE
pH-MeTpbl, HEHTPUGYTH U KATOPUMETP

33-02, 33-04
(I'acremnno,15)



http://www.xumuk.ru/
http://www.hemi.nsu.ru/
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10. ®oHa O1LIEHOYHBIX CPEICTB /IJIs MPOBeeHHusI MPOMEKYTOUYHON aTTecTAlNU

00y4Jaromuxcsi Mo JMCUUIJINHE

10.1. CocraB (hoH1a OIIEHOYHBIX CPEJCTB MPUBE/EH B Tadsmie 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB ISl IPOMEKYTOUHOM aTTeCTAIlKI

Bua npoMmexxyTouHOM aTrTecTanuu [IpumepHBIil nepeYeHb OLEHOYHBIX

CpEnCTB

DK3aMeH

Crucox BOITPOCOB K 5K3aMCHY,

10.2. TlepedyeHb KOMIIETCHIIMH, OTHOCSIIUXCSA K IUCIUIUIMHE, W ATambl UX (OPMHPOBAHUS B
npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmule 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OpMUPOBaHHUS B IpoIlECCe
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBbI

Howmep cemectpa

Otansl OPMHUPOBAHUS KOMIIETCHIIUN IO
JIMCLUUIUIMHAM/TIpaKTHKaM B mporecce ocBoenus OI1

OIIK-4 «crnocoOHOCTh UCTOIB30BATH OCHOBHBIE METO/IbI 3ALIUTHI POU3BOACTBEHHOIO NIEPCOHANA U

HaceJICHUS OT BO3MOXKHBIX TTOCIIC/ICTBUIA aBapuid, KaTacTpod), CTUXUIHBIX OCICTBHIN

2 XumMus
4 DKoiorus
5 bezonacHoOCTb KU3HENEATEILHOCTHA

10.3. B kauecTBe KpUTEpUEB OIICHKH YPOBHSA C(HOPMHPOBAHHOCTU (OCBOEHHS) y OOyYarOMIUXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaja MOJIYJIbHO—PEUTHHTOBON CHCTEMBbI YHUBEpCcUTEeTa. B Tabmmie
15 mnpencraBnena 100-OamnbHast W 4-0ayulbHash IOKadbl JUIs OLEHKH C(HOPMHPOBAHHOCTU

KOMIIETCHIINH.
Tabmuua 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH
OI1reHKa KOMITETEHITUN
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OaybHAs
HIKaaa
HIKaJIa
- oOyuaromuiics TJyOOKO M BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepHal;
- YBEPEHHO, JIOTUYHO, IIOCIIEN0BATEIBHO U TPAMOTHO €r0 U3JIaraer;
- ONUpasChb HAa 3HaHWS OCHOBHOW U JONOJIHUTENBHOW JIMTEPaTYpBHI,
85<K <100 COTIAHO» o0 IIPUBS3bIBAET YCBOECHHBIE HAYYHBIE MIOJIOKEHUS C TIPAKTUUECKOM
(GAITCHOY | esiTenbHOCTBIO HaIIPABJICHUS;
- yMen0 00OCHOBBIBAET U apIyMEHTHUPYET BBIABUTaeMbIE UM UJEH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBOOOJIHO BJIAJICET CUCTEMOM CIICIMATN3UPOBAHHBIX OHATHII.
- 00y4arouiics TBEpIO YCBOWII IPOTPaAaMMHBIM MaTepuall, TpaMOTHO U
[0 CYWIECTBY M3JAaraeT €ro, ONHpasCh HAa 3HAHUA OCHOBHOU
JIUTEPATYPHI;
- HE JIONIYCKAET CYIIECTBEHHBIX HETOUHOCTEN;
70<K<84 (XOPOHO» ) _ YBSI3BIBAET YCBOEHHBIE 3HAHUS C IPAKTUYECKOW NEATEIbHOCTBIO
(GaHTEHOo» HaIIPABJICHUS;
- apryMEHTUPYET Hay4HBIC ITOJIO0KCHMS;
- IeJIaeT BBIBOABI M 0000IICHUS,
- BJIaJICET CUCTEMOM CIEUAIN3UPOBAHHBIX IIOHATHM.
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- 00y4YaroImuiicsi yCBOMJI TOJIBKO OCHOBHOM NPOTpaMMHBIA MaTepua,
[I0 CYLIECTBY M3JIAaracT €ro, ONUpPasCh HA 3HAHMS TOJILKO OCHOBHOMU

JTUTEPaTypHI,
«YIIOBJIETBO- | - JOMYCKAeT HECYIIECTBEHHBIC OIUOKH U HETOYHOCTH;
55 <K< 69 PUTEIBHO» | - UCIBITBIBACT 3aTPYJHECHUS B IIPAKTUYECKOM IPUMEHEHHM 3HAHUU
«BAYTCHO» | HAIIPABJICHHS,
- c1ab0 apryMEHTHPYET HAYYHBIC MTOJIOKCHHS,;
- 3aTpyaHSAETCA B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHMIA;
- JaCTHUYHO BJIaACCT CHUCTEMOU CTICTIMAJIM3UPOBAHHBIX MIOHATHH.
- oOyyaromuicss He YCBOMJ 3HAYUTEIBHOM YacTH MPOTrPaMMHOIO
Marepuaa,
«HEYIIOBJICTBO | -  JIOIYCKAeT CYIIECTBEHHbIC OMMOKH W  HETOYHOCTH
K<s4 PUTEIBHO» | PACCMOTPEHUU MIPOOJIEeM B KOHKPETHOM HalpaBlICHUH;

(HE 3a4YTCHO» - UCIIBITBIBACT TPYAHOCTHU B MPAKTUUICCKOM IMPUMCHCHUHN 3HaHHI>'I;
- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;
- He OpMYJIMPYET BHIBOJIOB U 00OOIICHUH.

10.4. TumnoBbIe KOHTPOJIbHBIE 33JaAHUS U HHBIE MATEPUAIIBI:
1. Bonipocs! (3a1aun) 1uis sk3aMeHa (tadsuma 16)

Tabnuna 16 — Bompocs! (3agaun) 11s 9K3aMeHa

No /it ITepedyensr BompocoB (3a1av) 1y1s IK3aMeHa

1 KBaHTOBO-MexaHnueckasi MOJIeNIb CTPOCHHS aTOMA.

2 Atom. Ilpunnun neompeneneHHocTn [eiizenbepra. YpasHenue Jle bpotins.
Bonnorast BoHoBast hyHKIMS.

3 Vpasuenue lllpenunrepa. Kantosbsie uncna. [punuun Iaynu. IIpaBuno Xynna,
KireukoBckoro.

4 Ilepuognueckas cucrema JI.11. Menneneesa

5) [lepuoandyHOCTh HM3MEHEHHUS] CBOWCTB 3JIEMEHTOB: paJWyC aTOMOB M HOHOB,
SHEPrUM HWOHU3ALMH, CPOJICTBO K JJIEKTPOHY, 3JIEKTPOOTPULIATEIHHOCTD,
OKHCITUTEILHO-BOCCTAaHOBUTENbHA crocoOHocTh. CBsizb I1.C. co cTpoeHmem
aToMa.

6 OCHOBHBIE TUIIBI XUMHUUYECKOH CBsI3U. KOBasleHTHAs CBS3b.

7 HeBasienTHble THMBI CBs3€il: MOHHAsA CBSA3b, METAJUIMYECKasi CBSI3b, BOJOPOAHAs
CBsI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust ruOpuan3anuu U reoMeTpusi Mosiekyn. [loMsIpHOCTh M TONSPU3YEMOCTh
KOBAJCHTHOM CBSI3U U MOJICKYII

9 MexxMoJeKyIsipHbIe B3auMOoAeHCTBUSA. BoiopoaHas CBsI3b.

10 XuMHYeckasi TEpMOIMHAMUKa

11 XUMHYECKass KHHETHKA. X UMUUYECKOe PaBHOBECHE.

12 PacTtBopsl. CriocoObI BEIpaKeHUS! KOHLIEHTPAIMK pacTBOpoB. CBOICTBA pacTBOPOB

13 JucnepcHbie cucteMbl. [I0BEpXHOCTHBIE SIBJICHUS

14 PacTBOpBI 371€KTPONUTOB. DIIEKTPOIUTHYECKAS JUCCOLMAIUS

15 Hucconmanusa Boabl. [luccomumanus KHCIOT U OCHOBaHMU. BomoponHbIid
MoKa3arenb

16 [Tpoussenenue pactBopuMocT. MoHHO-00MEHHBIE peakiuu. [ uapoauns conei.

17 OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

18 [lonatue  «DONEKTPOAHBIA  MOTEHUHA».  DJIEKTPOXMMHUYECKHE  IPOLIECCHI.
DNEKTPOIIN3 PACIIIABOB U PACTBOPOB

19 O6ume cBoiictBa MetaioB. Kopposust MeTayioB. MeTo bl 3aIUTHI OT KOPPO3HH.

20 KoHcTpykiimonHbie MeTayiel. AmtoMuHuR. XpoM. JKemeso.

21 [Tonmmmepsr.

22 XuMHuecKast MIeHTH(UKALKs, aHAIU3 BEIeCTBA
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2. Bornpoch! (3amaun) muis 3a4ueta / nuddepeHmpoBaHHoOro 3a4yeTa (Tadauma 17)
Tabmuna 17 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Non/m | Ilepedenn BompocoB (3ama4) yist 3adeta / nuddepeHIIMpoBaHHOTO 3a4eTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue TSI BBINOJIHEHUS KypCOBOM paOOTHI / BBINOJIHEHHS KypPCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuua 18 — IlpumepHblli mepeueHb TEM Ui BBIIOJHEHHUS KYpPCOBOM PabOTHI / BBIOJIHEHUS

KYPCOBOT'O TIPOEKTA

[IpuMmepHBIii TepedeHb TEM JIJIS BBITTOJTHEHUS! KYPCOBOU PaOOTHI / BBITIOIHEHUS
KYpCOBOT'O IPOEKTA

Ne /i1

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

4. Bonpockl 1715 IPOBEICHUSI TPOMEXKYTOUHOW aTTeCTAI[MK IPU TecTUpoBanuu (Tabmuma 19)
Ta6mmma 19 — [TpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

5. KoHTpoObHBIE U MPaKTHYECKUE 3a1aun / 3aAaHus 1o auciumuinie (Tabnumna 20)
Ta6muma 20 — [IpumMepHbIii mepedeHb KOHTPOJIBHBIX M MPAKTHUYECKUX 3a7a4 / 3aTaHIi

Ne n/mt [TpuMepHbIii TepedeHb KOHTPOJIbHBIX U MPAKTHYECKUX 3aa4 / 3a1aHuil

1 BbIUHCIINTE MPOLIEHTHYIO KOHIIEHTPAIIMIO a30THOM KUCIOThl 2 = 1,05 2/31, ecnm
W3BECTHO, YTO KOHIIEHTpAIMs HOHOB BOAOPOJAa B pacTBOpE cOCTaBisieT 6.33: 1078
MOJIb/IT

2 [TonsiTve 0 KBaHTOBBIX unciax. HamucaTs 351eKTpOHHBIE (POPMYIIHIL:

Ca®* |, Sc, F-.

3 Konnentpanuu, crmocoObl BeIpaKeHNUH KOHIICHTpalinii. MOJISIPHOCTh pacTBOpa
Al>(SO4)3 pasna 0,1moms/1, p= 1,02 r/mi1, paccunTaTh OCTAIbHBIE THITHI
KOHI[EHTPALHI

4 Hau 1% pactBop H2SO4, p=1 1/ mi1, Paccuutate Cm, Cn, Cm, T, ¥ . (MOJIIPHOCTB,

MOJISUTBHOCTh, HOPMAJIbHOCTb, TUTP, MOJISIPHYIO JIOJIO TIOJIYYEHHOTO PAacTBOPA).

5 Koncranta paBHOBecHsI XMMUYECKUX peakuuil. Hanumure mateMarndeckoe
BBIp@XEHHE KOHCTAHTHI paBHOBecus peakmuu: 2A(r) +B2(r) =2AB (r) u onpenenure
B KaKyl0 CTOPOHY CMECTHUTCS] paBHOBECHE NPU YBEITUYEHUH OOIIETo JIaBJICHUS.

6 Ha BoccranoBnenue 7,09t okcuaa IByXBaJIEHTHOTO MeTasia Tpedyercs 2,241
BOJIOpOJia (H.y.). BEIUNCINTE S5KBUBAJIEHTHBIE MAacChl OKCHJA U MeTasuia. UeMy paBHa
aromHas macca Me?

7 OmnpenenuTh B KAKOM HallpaBJIeHUH OYAET MPOTEKATh PEAKIKs IIPH CTAHAAPTHBIX
YCIIOBUSIX:
COCI2 & CO+CI2 . Bemectro AG xJI>x/MOb
CO -137,2
COCl; -210,4
8 CKopocTb peakIui B TOMOT'€HHBIX cucTeMax. PakTophbl, BIUSAIOLUME HA CKOPOCTh

peakuuu. 3akoH aeictBus macc. Konctanta ckopoctu. CBsi3b KOHCTAHTHI
XUMHYECKOTO PABHOBECH S C KOHCTAHTAMHU CKOPOCTEH MPsIMOM 1 0OpaTHON peaKIIvii.

9 Berauciute HopmanbsHOCTh pactBopa HCI, ecnu st meritpanusarmu 20 M1 pacTBOpa
HCI u3pacxomosano 10mi 0,2 N pactBopa KOH
10 [Tpu kakoit TeMmepaType CTAHOBUTCSI BO3MOKHBIM CAMOTIIPOM3BOJILHOE TIPOTEKAHNE

peakiuu: 2HgO (k)< 2Hg(x)+ O2 () 3aBucumocthio AH 1 AS mpenebpeysb.
Boraucnmute AG peakuuw .
BEILIECTBO AH x]JI)x/Monb AS Jlx/monbeK
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HgO(x) -90,8 70,3

Hg (x) 0 76,1

02(r) 0 205,4
11 Bonoponnsrii nokazarens. Beruncauts pH 0,01N pactBop H 2S04, 0=1
12 Xumnueckoe paBHoBecue. [Ipunnun Jle- [atense . Onpenennuts B KakoM

HAIPaBJICHUU TPOU3OUIET CMEIICHHE PAaBHOBECUS XHMHUYCCKOW PEaKIUU:
2NH3 < No(r) + 3H2(r) AH=4+92,4

IpU: &) MOBBIIICHUN TeMIepaTypbl  0) MOHMKEHUH JABJICHUS B) YBEJIUYCHUU

KoHIeHTpauu N»

13 CrexnoMeTpriecKrue 3aKOHbBI XUMHUH, 3aKOH SKBUBAJICHTOB, MOJIIPHBIE MACChI
SKBUBAJICHTOB BEILIECTB: OKCUIOB, KHUCIIOT, COJICH U ocHOBaHMi. 3agaya: 2,705
XJIOpuAa TPEXBAJIECHTHOTO METAJIJIa B3aUMOJICUCTBYET € 2 T THAPOKCH/Ia HATPHSI.
OrnpenenuTb SKBUBAJICHTHYIO MacCy MeTalia.

14 Beraucnuts 3.71.¢c. KOHIIEHTPAITMOHHOTO YJIEMEHTA
(-)Ag/0.00IMAg" //0.1Ag" / Ag(+)

Kakue nporecchl NpoTeKaroT Ha KaToJe U aHoe?

15 Peakmus nporekaet o ypaBuenuto N2 + Oz = 2NO. KoHneHTpanuu HCxoaHbIX
BemiecTB 10 Havana peakiuu 0butn [N2]= 0,049 mons/n, [02]= 0,01 mMons/m.
Brraucnure koH1neHTpanuio 3tux Bemects, koraa [NO]= 0,005 momns/m.

16 Ha nefitpanuzanuio 0,943 r ¢pocdopucroii kucnorst H3PO3 uzpacxonosan 1,291 r
KOH. Bpruncnure KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy YKBUBAJICHTA
1 OCHOBHOCTbH KHCJIOTHl. Ha OCHOBaHMNU pacueTa HallMIIUTE YPaBHEHUE PEAKIIMH.

17 Oueprusi ['n66ca (cBoOOHAS PHEPTUs) U €€ M3MEHEHHE MPU XUMHUUYECKHX PEaAKIUX.
HamnpaBnenue XuMHU4eCKUX IIPOLIECCOB.

GJ AG %

A
[Tonb3ysCh 3HAUCHUAMHU 298 pearnpyroUIMX BEIIECTB, BLIYUCIUTE

SO, (2)+ 2H,S(2)=3S(x)+ 2H,0(oc)

peakuuu U OIIPEJENIUTE, MOXKET JIU OHA
OCYIIECTBUTHCS MPU CTAHAAPTHBIX YCIOBUSX.
IIECTBO kJIx /Monb
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
18 XapakteprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBSA3H. D(PeKTUBHBIN 3apsi U

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

19 MoryT 11 IPOUCXOUTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BertectBamu: a) NHz 1 KMnOgs; 6) HNO2 u HI; B) HCI u H2Se? ITouemy? Ha
OCHOBAHHWU 3JICKTPOHHBIX YPaBHEHUH paccTaBbTe KO3()PHUIIMEHTHI B ypaBHEHUH

peakuu, UAYILIEH 110 CXeMe:
KMnO4 + KNO2 + H2S0O4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kakoii crioco6 00pa3oBaHus KOBaJICHTHOMN CBSI3H SIBIISIETCS TOHOPHO-AKIIETITOPHBIM?
Kakue xumuueckue cBsizu B nonax BF4~? Ykaxkure norop u akuentop. Kak oObsICHUTE
TETPAdIPUUECKOE CTPOCHUE HOHA?

10.5. Meroauueckue Marepuajbl, ONPENCISIIONINE MPOIEAYypPhl OICHWBAHMUS 3HAHWUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOPMUPOBAHUS KOMIETCHIIHIA,
conepskarcs B [Tonoxxkenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M IMTPOMEXYTOUHOM aTTeCcTaluu
cryaentoB ['VAIL, oOydarommxcss 1o mporpamMmamM BbICIIEro oOpazoBaHus» U «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OIIEHKHU KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.
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11. MeToauyeckue yKkazaHuusi JJ1s1 00y4arOIIMXCs 110 OCBOEHUIO N CIUNINHBI

Lenp0 TUCIUTUIMHEI SBISIETCS — MOTYYCHHE CTYJACHTaAMU HEOOXOAUMBIX 3HAHHM, YMEHUN U
HaBBIKOB B 00JIACTU OCHOB OOIIEH XMMHHU, XUMUU BOKHEHUIINX SJIEMEHTOB U MX HEOPTaHHUYECKUX
coequHEHUH, (QOPMHUPOBAHUE XHUMHUYECKOTO MBIIUICHUS Yy CTYACHTOB, pa3BUTHE HABBIKOB
WCIIOJIB30BAaHUS CBEJCHUN O (PU3MKO-XMMHUYECKUX CBOMCTBAX PA3JMYHBIX CHUCTEM [IJIsi CHHTE3a
COOTBETCTBYIOIINX COEAUHEHUMN, BBITIOJHEHHUE TEPMOJMHAMHYECKUX U KUHETHYECKHUX pPACUETOB.
[IpunobOpeTenne onpeneIeHHOTO OMbITa YKCIIEPUMEHTABHBIX UCCIICOBAHUHN TSl pa3pabOTKA HOBBIX
METO/ZIOB CHHTE3a W TMpUJAHUA MaTephallaM 3aJaHHOM CTPYKTYpbl, U KOMIUIEKCA CBOWCTB.
[IpencraBnenre BO3MOXXHOCTH CTYACHTaM Pa3BUTh W IPOJEMOHCTPUPOBATH HAaBBIKM B OOJACTH
WHHOBAITMOHHBIX TEXHOJIOTHH.

MeToanuyeckne yKazaHus JJIs1 00yYAIOIIMXCS M0 OCBOEHHIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaiga — JIOTHYECKH CTpPOMHOE, CHUCTEMHOE,
IyOOKOE M SICHOE M3JIOKEeHHE yueOHOoro mMarepuana. HasHaueHre COBpEMEHHOM JICKITUU B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYUTH BCIO HHPOpPMAIMIO 1O TEeME, a B OCBOCHHUH
byHIaMEHTAIBHBIX MPOOJIEM TUCIHUIUIMHBI, METOJ0B HAYYHOT'O TTO3HAHMSI, HOBEHIITNX JOCTHKCHUN
HAyyHOW MbIcIH. B yueOHOM  mporecce JIeKIHsI  BBIMONHSIET  METOAOJOTHYECKYIO,
OpraHU3aIMOHHYI0 W HHGOPMAMOHHYI (QyHKIMU. JIeKnus pacKpbiBaeT MOHATUWHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHusA, €€ MpoOJeMBbl, MAeT IENbHOE MPEICTaBICHHE O IUCIUIUIHHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[lnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YYAOIIMMCS JICKIIMOHHOTO MaTepHala.

— TMOJIy4YEHUE COBPEMEHHBIX, LETOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
ONpeAeIsieTCs 1EeJIEBOM YCTaHOBKOM K Ka)10i1 KOHKPETHOMN TeME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pasBuTHE  TPOdEeCCHOHATHLHO—IIETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O MPOTHO3E
WX pa3BUTHUS HA OMMKANUIIINE TOMBI;

— Hay4HMTCsl METOJIWYECKH O0OpabaThiBaTh MaTepuan (BBIACIATH TIJIABHBIE MBICTH |
MOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IUYHBIX (hOPMYITHUPOBKaX );

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA ~ MaTepuaJl  MOXKET  CONPOBOXKIATHCS  JAEMOHCTpPALMEH  ClIaloB U
WCIIOJIb30BAaHUEM Pa3[aTOYHOI0 MaTephaja TMpU TPOBEIACHHH KOPOTKHUX JIUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIINHE.

CTpyKTypa OpeaocTaBiISHMS JSKIIMOHHOI0 MaTepHaia;

Berynnenue — yacth JeKuuu, 1eib KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPUIO HA
BOCIIpUATHE ydeOHOro marepuaiga. B ero cocraB BXOmAT: (GOPMYyJIHpPOBKA TEMBI JICKIIUH,
XapaKTepUCTUKA €¢ — MPO(PEeCCHOHAIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HW3YYCHHOCTH, IEIH
JEKIMW;, W3JI0KEHUE IUIaHa JIEKIHWH, BKJIIOYAIOIIETO0 HAWMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJUIKAIIMX PACCMOTPEHUIO Ha JIEKIMU;, XapAaKTEPUCTHKA PEKOMEHIYEMON JUTEpaTyphl,
HEOOXOMUMOM NI OpPraHW3allMil  CaMOCTOSITENILHOM  pa0OTBl  CTYJIEHTOB, PETPOCHEKIIHS-
HalIOMUHAHUE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIIUU, CBS3b X C HOBBIM MaTe€pUaioM,
yKa3aHue Ha €ro pojib, MECTO U 3HAYECHHE B TAHHOW JUCHUIUIMHE, a TAKXKE B CUCTEME JIPYTUX HAYK.
OCHOBHas 4acTh - M3JI0XKEHUE COAEPKaHUS JICKIIUH B CTPOTOM COOTBETCTBUU C MPEIJIOKEHHBIM
IUIaHOM. BKITIOYaeT pacKphIBAIOMIUN TeMY JICKIIUH KOHIENTYaTbHbINH U (paKTUYECKHi MaTepHrall, ero
aHaJM3 W OIICHKY, pa3JMYHbIe CIOCOOBI apryMEHTAIlMd W JI0Ka3aTelIbCTBA BBIJBUTAEMBIX
TEOPETUYECKUX TTOJIOKEHHM.
3akaroueHue - TMOJBEJAeHWE OOIero uTora JeKIuHu, o0oOIIeHWe Marepuana, (GpopMyIupoBKa
BBIBOJIOB 110 TEME JIEKLIUU; OTBETHI HA BOMPOCHI CTYJEHTOB.
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Jlns Hanmexamiero OCBOGHUS Kypca XMMHUH HCIOJB3YIOTCS CIIEHUalbHbIE HATJIAIHBIE CPEACTBA, C
MOMOIIBIO KOTOPBIX MOXHO II€pCAaBaTb CTYACHTaAM HH(bOpMaHHIO O BFCIICCTBAX, O6’beKTaX )41
cymecTBe (U3UYECKUX W XUMUYECKHMX TMpeBparieHuil. JleMoHCTpanus ClIaiiIoB TMpE3CHTAIH,
MOZACIIN KPpUCTATIINYCCKUX peH_IéTOK, TaGHI/II_[BI MU TIIAKaTbl C SHCPrETUUCCKUMU JHarpaMmMamMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.I.

OCYH_IGCTB.HGHI/IG KOHTpPOJIA 3a BCACHUCM CTYACHTAMH KOHCIICKTa— HGKHHﬁ; OKa3aHUC CTYACHTaM
MOMOIIM B BEACHUM 3alMUCH JIEKUMU — (aKUEHTHPOBAaHUE W3JIOKEHUS MarTepuaya JIeKIHH,
BbIJIEJICHHE TOJI0COM, MHTOHAIMEH, TEMIIOM pedyr Hanbosee BaXHON MH(OpMALUU, UCTIONb30BaHHE
nay3 JiIsl 3aITUCH TaOJIHII, CXEM).

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIuXcsl 10 MPOXO0KACHUIO JJa00paTOPHBIX padoT

B xone BbImosHeHHs 1a00OpaTOPHBIX Pad0T 00YYaAIOIIUNUCS JTOHKEH YIITYOUTh U 3aKpPENUTh
3HaHUS, IPAKTHUECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOAMKON M TEXHHUKOH dKCIIEpUMEHTa B
COOTBETCTBUM C  KBAJIU(PUKAIMOHHON  XapaKTEPUCTHKON  oOydwaromerocs.  BbInmoiHeHHE
7a00paTOpHBIX PabOT COCTOUT U3 SKCHEPUMEHTAIBHO-TIPAKTHUECKOM, PacUeTHO-aHATUTHUECKOU
4acTe U KOHTPOJIbHBIX MEPONIPHUSITHH.

Beimonnenue mabopaTopHBIX paboT OOydaloOUIMMCS SIBIISCTCS HEOTHEMJIEMOM YacThiO
U3YYEeHUS JUCHMIUIUHBL, OIpeneiasieMold y4yeOHbIM IUJIAaHOM, M OTHOCUTCS K CpEACTBaM,
00eCTeYrBaOIUM pPEIICHUE CIeTYIOIUX OCHOBHBIX 33/a4 y 00y4aromerocs:

— npuobpeTeHre HaBBIKOB MCCIIEOBAHMS ITPOLIECCOB, SIBJICHUH U 00BEKTOB, U3Y4aeMbIX B
paMKax JaHHOM TUCHUIUINHBI;

— 3aKpeIUIeHHE, pa3BUTHE M JCTaJIH3alMsg TEOPETUUYECKUX 3HAHUHM, MOJYYCHHBIX Ha
JCKITUSX;

— TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUTUINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIIFHOM pabOThI C 1ab0paTOPHBIM 000PYI0BAHUEM U
npubopamu.

3agaHue ¥ TPeOOBAHUSA K IPOBEICHHIO JJA00PATOPHBIX padoT

Jl7is BBIOJTHEHUS J1aOOpaTOPHBIX PadOT HCIHOJB3YIOTCS METOJUYECKHE YKa3aHHs MO0 HUX
npoBeaecHuIo. JlabopaTtopHas paboTa Kak BHJ YYCOHOrO 3aHSTHS IMPOBOJHUTHCS B CIEIUATILHO
000pyIOBaHHBIX ~ y4eOHBIX Jlaboparopusx. HeoOXomIUMBIMH  CTPYKTYPHBIMU — DJIEMEHTAMH
nabopaTopHOil pabOTbI MOMHUMO CaMOCTOATENBHON  JESATEIBHOCTH CTYACHTOB, SIBISIFOTCS
MHCTPYKTaX, MPOBOJMMBII MpernojaBaTesieM, SKCIIEpUMEHTalIbHAs 4acTh, a TaK)Ke OpraHu3alus
00CYX/ICHUSI UTOTOB BBITIOJIHEHHS JTAOOPATOPHOM PaOOTHI.

Crpykrypa u ¢popma oryera o 1a0opaTropHoii padore

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pyIOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

4. OO6paboTKa pe3ysIbTaToB.

TpebGoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe

OT4éT AOKEH COJIepKaTh 3aMOJHEHHbIE TaOIUIIbI C SKCIIEPUMEHTAbHBIMU JaHHBIMU.
BrimonHeHbI HE0OOXOTUMBIEC PACUETHI.

[Toctpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.

CrenaHbl BEIBOJEL.

BrinonHeHbl KOHTPOJIbHBIE 33JaHKsI Ha TeMY J1a00paToOpHOI paboThI.

arwdE

MeToanuyeckne ykKa3aHusl JAJIsi OOyYAOIIMXCH MO MPOXONKIACHUI0 CAMOCTOATEJIbHOMN
padoThI

B Xome BBITONTHEHUST CaMOCTOSITEIPHOM PaOOThI, OOYYaAIOIIMIICS BBHITIOJHSIET PabOTy IO
3aIaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpEINoaaBarelsi, HO 0€3 ero HemocpeICTBEHHOTO
y4acTusl.
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st oOydarommxcss MO 3a04HOM (opMe OOy4deHHs, CaMOCTOSATENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpomecce BBIONHEHHS CaMOCTOSTENBHOW pPabOThI, y oOydaromerocs GHopMHUpYeETCs
nesniecooOpasHoe IUIaHupoOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS U
HaBBIKH B YCBOCHUHW W CUCTEMaTH3aIlMH MPHOOPETACMbIX 3HAHUH, 00eCTIeYMBaeT BEICOKUN YPOBEHb
yCIIEBaEMOCTH B NEPUOJl O0yUEHHSI, [IOMOTaeT NOJIYYUTh HABBIKH MMOBBIIICHUS TPO(HECCHOHATBEHOTO
YPOBHHL.

MeToauyecKuMH ~ MarephaliaMd,  HalpaBJISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJIUYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (st 00ydaronmxcs o
3a09HOMU (hopme 00ydeHus).

MeTtoanyeckue YKa3zaHuUsl Vi1 O0y4awIMXCsl MO TPOXOKIECHHI0 MPOMEKYTOYHOI
aTTrecTanuu

[TpomesxyTouHas aTTecTanus o0yyJaromuxcs npeaycMaTpUBaeT OLICHUBaHHE
MIPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB 00ydeHMs MO auciumuinHe. OHa BKIIOYAeT B
ceOst:

— 9K3aMeH — ¢opMa OLICHKH 3HAHUH, MOJYyYEHHBIX O00y4aloUIMMCs B MPOLECCe U3yueHUs
BCEH AMCHMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThl, CIIOCOOHOCTH MPUMEHSTH X
JUIS  peIleHUs] TPAKTUYECKUX 3adad. OK3aMeH, Kak TMpaBWJIO, TMPOBOJUTCSI B MEPUOJ
9K3aMEHAIlMOHHOM CEeCCHU W 3aBeplIaeTcs aTTeCTAl[MOHHON OLIEHKOW «OTIMYHO», «XOPOILOY,
«YJIOBJIETBOPUTEIHHOY, HEYIOBIECTBOPUTEIHHO.

Cucrema OIIEHOK MpH MPOBEICHUM MPOMEXKYTOUHOM aTTECTallud OCYIIECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusmu [lonokennit «O TekymieM KOHTpOJIE YCHEBAaEeMOCTH U
MPOMEXKYTOUHON artectanuu cryneHToB [ YAII, oOydarommuxcss 1o mporpaMMaM BBICIIETO
oOpazoBanusi» U «O MOIYTBHO-PEHTHHIOBONH CHUCTEME OIICHKH KadyecTBa y4eOHOH paboTh
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.

kadenpoii
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