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CTpyKTypa U coaep:kaHue TUCHUTLIUHBI

1.lesu u 321241 TUCUHMILIMHBI, €e MECTO B Y4eOHOM mpoiiecce
Heabio u3yyeHus JUCHUMIIMHBI «XUMUS SBISIETCS (OPMUPOBAHUE 3HAHUN TEOPETUISCKUX OC-

HOB XMMHUHU M CBOMCTB XMMHUYECKHX IJIEMEHTOB, COSMHEHUN U MaTEPHUAJIOB HA MX OCHOBE M YMEHHUS UX
MCIIOJIb30BaTh B CBOCH MPOo(ecCHOHANBHOMN 1eATETHbHOCTH.

OCHOBHBIMI/I 3aJavdyamMu I/I3le€HI/IH JOUCHUIIJIINHBI ABJIISKOTCA: PISy‘-IGHI/Ie OCHOBHBIX 3aKOHOB XHMMUH,
puOOpEeTEHNE HABBIKOB ITOCTAHOBKH U MPOBEACHUS JTa00OPATOPHBIX UCCIICI0OBAHMIA;
YMEHHUSI ONKCHIBATh PE3YyJIbTAThl ONBITOB M JEJATh BBIBOJBI; CIIOCOOHOCTH NMPUMEHSTh TEOPETUUYECKHE
3HaHUS B MPO(HECCHOHAIBHON U MPAKTHUECKON AEATEIbHOCTH CIEIUAINCTA.

2. Mecro nucuuimuinibl B ctpykrype OITIOII BO
Jucuummna « XUMHs» BXOIUT B 00s3aTeNbHYI0 YacTh yueOHoro miana. OcHOBBIBaeTcsa Ha 0ase
JTUCHUIUIMH: XUMUS B 00beMe cpeHelt 0011eo0pa3oBaTesbHOM HIKOJbI.
Kypc «Xumus» siBisiercss He0OOXOAUMOM OCHOBOM /ISt OCBOCHHS 00IIENpOopecCHOHATHLHON KOM-
nereHnuu 1o HampasiieHuio nmoaroroBku 20.03.01 Texnocdepnas 6e3omacHocTh. SBmsieTcs 6a30Boi Oc-
HOBOH JUISl U3YYEHUS TUCHUILTUHBL: « OCHOBBI TOKCHKOJIOTHI.

3. TpeGoBaHus K pe3yJabTATaM OCBOEHHS COAEPKAHUS TUCHMIJINHBI

Kon u HanmeHOBaHHe WHaukaTopsl AOCTHXKEHUN [lepeyeHp IaHUPYEMBIX Pe3yIbTaTOB
KOMITETEHIINU KOMIIETEHINH (TI0 peanu3y-
€MOH TUCIUIIINHE)
OIIK-1. OIIK-1.2. 3HATh:

Cnocoben YYUTBI- I/ICHOJII)?;yeT HAay4YHBIC BEAYyWIUC UOCH, ITIOHATHUA U 3aKOHBI
BaTb COBPCMCHHBIC | BHAHUA JIA PCHICHHA XUMHUHU, MCTO/JIbl IIPUMCHCHUA

TEH/JICHIIMN Pa3BUTH | MPO(HECCHOHAIBHBIX XUMHUYECKHX 3aKOHOB U IPOLIECCOB, Me-
TEXHUKH U TEXHOJIO- | 3a/ad. TOJbl MCIIOJIb30BaHMUSI XUMUYECKUX Be-
Uil B 00JIaCTH TEXHO- IIECTB U MAaTEPUAJIOB B Pa3HBIX ce-
cepHoii Ge3omacHo- pax 4eJI0BEUECKOM IEATEIBbHOCTH,

CTH, HW3MEpPUTEIBHON yMeTb:

U BBIYUCIHUTEIbHOU MIPUMEHSTh 3HAHUE XUMUYECKUX 3aKOHOB U
TEXHUKH, HHPOpMa- MIPOLIECCOB MPH pEelIeHUH NpodhecCUOHATb-
LUOHHBIX TEXHOJIOTUI HBIX 3a/a4, HCIOJb30BaTh XUMHYECKHE
IpU PELIEHUH THUIIO- BEIIECTBA U MaTepHajbl B pa3HbIX chepax
BBIX 3a7a4 B 00JIacTU YeJI0BEYECKOH IEATENBHOCTY,
npodeccnoHanbHOMN BJIA/1€Th:

JESTEIBHOCTH MOHATUSAMHM M 3aKOHAMHU XUMHUHU, METO-

JlaM{ TTPUMEHEHUSI XUMHUYECKUX 3aKOHOB
U TMPOILIECCOB, METOJAMHU HCIIOIb30BAHUS
XUMUYECKHX BEIIECTB M MaTepHaAIIOB B
pasHbIX cdepax YEeIOBEUECKOW IesITelhb-
HOCTH.

4. CTpPYKTYypa H cojiep:KaHue TUCIHUIIHHbI
4.1. O6beM yueOHO TMCUUIIIMHBI M BUIbI YUeOHOH padoThl

O0bem yacoB (3a4. en1.)
Buyx yaebnoii padors: Ounasn OuHo- 3aounan
(popma 3a04Has (popma
dopma
O0beM yueOHOI THCHUILTHHBI (BCEro) 108 - 108
(3 3a4. en) (3 3au4. en)




Oo0s3aTesqibHAsi ayAUTOPHAsi y4eOHasi HArpyska ol - 6
JUCHMILIMHBI (BCET0)
B TOM 4HcCJIe:

Jlexmuu 34 - 4

CeMuHapckue 3aHsATHs - - -

HpaKTI/I‘leCKI/IC 3aHATUA - - -

JlaboparopHbie pabOThI 17 - 2

Kypcoas pabota (KypcoBOii MPOEKT) - - -

Jpyrue GopMbl 1 METOIbI OpraHU3aIuu 00pa3oBa- - - -
TEIBHOTO Tpoliecca (pacueTHo-rpaduaeckue pado-
ThI, MHAWBUAYAJIbHbIC 33aHUS U T.I1.)

CamocrosiTeibHasi padoTa cTyeHTa (Bcero) o7 - 102

CDopMa arrecraguu OK3aMCH - JOK3aMCH

4.2. Conep:xkaHue pa3iesioB U CHUTLTHHBI

Tema 1. BBEJ/IEHUE. IIPE/IMET H 3BHAYEHHUE XHMHU.
[lepBoHayanbHbIE MAaTEPUANUCTUYECKUE U AHANIEKTUYECKUE BO33peHus: Ha mup. [loHsTHe o mare-
puu u BemectBe. Onpeaenenne xumun. KonudyecTBo BemecTBa. 3HaueHUE XMMUU B U3YyUEHUU TTPUPOJIBI U
Pa3BUTHUU TEXHUKH.
Tema 2. OCHOBHBIE 3AKOHbI XHUMHMU.
3aKoH COXpaHEHHUs MAacChl MPU XUMUUYECKHUX PEAKIUSIX. 3aKOH IMOCTOSHCTBA COCTaBa. 3aKOH YKBHU-

BaJICHTOB. 3aKOH KPaTHBIX OTHOILLIEHUI. 3aKOH OObEMHBIX OTHOLIEHHUH. 3aKOH ABOTaJpo.
Tema 3. CTPOEHUHE ATOMA.

OcHOBHbBIE CBEJIEHUS O CTpoeHuu aroma. KBaHTOBO-MexaHuyeckash Mojenb aroma. KBaHTOBbIE
qucaa U aTOMHbIE OpOuTalu. MHOT03JeKTPOHHBIE aTOMBI. DJIEKTPOHHBIE (POPMYJIBI ATOMOB 3JIEMEHTOB.
[Topsiiok 3amoaHEeHHs JIEKTPOHAMH YPOBHEW U MOTYPOBHEM.

Tema 4. IEPHOJTHYECKHH 3AKOH /.. MEH/IEJIEEBA.
M3meHeHne CBOMCTB AJIEMEHTOB B MaJbIX IIEpUOAAX IEPUOJHYECKON cUCTeMBbl. V3MeHeHue
CBOMCTB 3JIEMEHTOB B OOJIBIINX MEPUOJAX MEPUOIUYECKOll cucteMbl. Mi3MeHeHne CBOWCTB 3JIEMEHTOB B
rpynmnax ¥ noArpymnmnax. 3HayeHue MepruoJu4ecKoro 3aKOHa M MEePUOJUYECKON CUCTEMBI 3JIEMEHTOB IS
(bopMHpOBaHUS AMATEKTUKO-MATEPHATUCTUYECKOI0 MUPOBO33PEHHUSL.
Tema 5. XUHMHYECKAA CBA3b.

Bunel xumnueckoit ¢Bs3u. CoeAMHEHNs ¢ IPOCTBIMU M KPaTHBIMH KOBAJIEHTHBIMM CBs3siMH. KoBa-
JIEHTHAs CBSI3b B MHOIOATOMHBIX MoJieKysaX. loHHas ¢Bsa3b B3anMOCBsI3b MeXy KOBAJIEHTHOW U HOHHOU
CBSI3AMU. BalleHTHOCTD 37IEMEHTOB B HOPMAJILHOM U BO30Y>KJI€CHHOM COCTOSIHUM aTOMOB.

Tema 6. SHEPI'ETHKA XHMHYECKHUX IIPOLIECCOB. XHMHYECKOE CPO/ICTBO.

OCHOBHBIE MTOHATHS U BEIUYMHBI B XUMUUYECKON TEPMOAMHAMUKE. BHYTpEHHSSA SHEPIUs U SHTANb-
MUsl cUCTeMBbl. DHepreTuyeckue 3p(eKTsl XUMUUECKUX peakiuil u (pa3oBbIX NpeBpalieHuid. TepMoxumu-
YeCKHEe 3aKOHbI. DHTAJBIMS 00pa30BaHMUs XMMHUYECKUX coeanHeHuil. TepMoxuMuueckue pacyeTbl. JH-
Tpornus. HanpaBnenue u npezen npoTeKaHUs MPOILIECCOB B U30JUPOBAaHHBIX cucTteMax. JHeprusa ['nb6ca
U dHeprus [ enpbMromubia XMMUYECKOM peakiuu.

Tema 7. XHMHYECKAA KHHETHKA U KATA/TU3. XUMHYECKOE PABHOBECHE.
CKOpOCTP TOMOTE€HHBIX XUMHUYECKHX peakiui. CKOpPOCTh I'€TEPOTeHHBIX XMMHUYECKHX pPEaKIUN.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu OT Temuneparypbl. Pu3nueckrue BO3AECHCTBUS HA XUMUYE-
ckue peakunu. Llennsle peaknun. KnHeTnueckue npeacTaBieHus O XUMUYECKOM paBHOBecuU. Da3oBbie
paBHoBecus. [IpaBuio ¢a3. Ancopbunonnoe papHoBecue. Katanus.
Tema 8. PACTBOPBI H HX CBOHCTBA. PACTBOPBI 3JIEKTPOJTHTOB.
OO6ue noHsATHs 0 pacTBopax. OCHOBHBIE XapaKTEPUCTUKHU KUIKUX PACTBOPOB. XMMUYECKOE PaB-
HOBECHE B pacTBopax. BojaHble pacTBOpBI ANEKTPOIUTOB. [luccoumanuss KUCIOT, OCHOBAHWM, COJIEH.



DJIEKTPOJIUTHYECKAs] AUCCONMALMs Boabl. BomopoanHsiil moka3arens. PaBHOBECHs B BOJIHBIX pacTBOpax
3JEKTPOJIUTOB.

Tema 9. OKUC/IHTE/IBHO-BOCCTAHOBHUTEJ/IBHBIE PEAKIIHH.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKuciuTenu U BocctaHoBuTenu. Kimaccudukarms
peaKuuil OKUCICHUSI-BOCCTAHOBIICHUS. Y PaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. [lons-
THE O CTENECHU OKUCIICHUS, WJIU OKUCIUTEIHLHOM YHCIIE.
Tema 10. SJIEKTPOXUMHYECKHE ITPOIIECCHI H CHCTEMBI.
DNEeKTPOXUMHUYECKHUE TPOLIECCH U CHCTEMBI. DJIeKTpoXuMuueckue npoueccsl. Ilorennuanst. Kune-
THKA 3JEKTPOAHBIX MPOLIECCOB. DIIEKTPOIIU3.
Tema 11. KOPPO3HUA METAJIV/IOB H 3AIIIUTA OT KOPPO3HMU.
Kopposus meramioB u 3amura oT koppozud.  OrnpeneneHue U KiacCupUKalus KOPPO3HOHHBIX
MPOIeCCOB. XUMHUECKasi KOPPO3Usl. DIEKTPOXUMUYECKass KOPPO3us. 3allTa METAIIIOB OT KOPPO3HH.
Tema 12. Ob30P XUMHUYECKHX 3JIEMEHTOB.
ConeprxaHre XUMHUYECKUX JIEMEHTOB Ha 3emiie U B KocMoce. CBs3b MEXKAy CBOMCTBOM JJIEMEHTA
U €r0 MECTOM B MEPUOIUYECKON cHUCTEME.

4.3. Jlekuuu
Ne Ha3Banue TemMbl O0bem yacoB
n/n Ounasn Ouno- | 3aounas
dopma | 3a0unas | dopma
dopma

1 Beenenue. IlpenMer 1 3Ha4€HHE XUMHUH. 2 - 1

2 OcHOBHbIE 3aKOHBI XMMHH. 2 - -

3 CrtpoeHue aToma. 2 - 1

4 [Tepuoanueckuii 3akon /.M. Menaeneena. 2 - -

5 XUMUYecKasi CBSI3b. 2 - -

5 DHepreTuka XMMUYECKHUX MPOLECCOB. XUMUYECKOE 4 - 1
CPOACTBO.
XHUMHYEcKasi KHHETHKA U KaTaau3. XUMHYECKOE paB- 4 - 1
HOBECHE.
PactBopsI 1 BX cBOMCTBA. PacTBOPHI 3J1EKTPOJIUTOB. 2 - -

9 OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE PEAKIINU. 4 - -

10 | DneKTpOXHMHUYECKHE TTPOLIECCHl M CHCTEMBL. 4 - -

11 | Koppo3usi METJIJIOB U 3allUTa OT KOPPO3HH. 4 - -

12 | O630p XUMHYECKUX HIEMEHTOB. 2 - -

Hroro: 34 - 4
44. IlpakTHyeckue (ceMUHAPCKHUE) 3aHATHS
Y4eOHbIM MJIaHOM HE IIPETYyCMOTPEHBI.
4.5. JlabopaTopHbie padoThI

Ne HasBanue Tembl O0bem yacoB

n/n Ounasn Ouno- | 3aounas

¢popma | 3a0unasn | ¢opma
dbopma

1 3aKOH SKBUBAJIECHTOB. 2 - -

2 DNeKTPOHHBIE CTPYKTYPbI aTOMOB U HOHOB. 1 - 1

3 Kiacchl HEOpraHMYECKUX COEAMHEHHH. 2 - 1

4 Omnpenenenne TerIoBoro g dexTa peakuyu HenTpa- 2 - -




JIM3allu.

Xumudeckas KHHETHKA.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PCaAKIMH.

T"anmpBaHWYECKUN DIIEMEHT.

DIEKTPOIH3.

O |N|O |01

KOppOSI/IH MCTAJIJIOB U 3alllUTa METAJIJIOB OT KOPPO-

3HUH.

NININININ

Hroro:

4.6. CamocTosiTe/IbHAsI padoTa CTY/IEHTOB

n/n

Ha3zBanue TemMbl

Bug CPC

O0BeM yacoB

Ounas
dopma

Oumno-
3209HAA

¢dopma

04-
Has

¢op-
Ma

MonekyJia, aTOM, XUMHUYECKHI
3JIEMEHT, MPOCTHIE U CIIOKHBIC
BELIECTBA, AJJIOTPOIHUSI, OTHO-
CUTENIbHbIE aTOMHBIE U MOJIE-
KYyJISIpHBIE  MacChl, BAJICHT-
HOCTb, XHMHUYECKHE pPEaKINU
Y MX KJIaCCU(PHUKAIIHSI.

KoHcnekr, penienue
3ajad.

10

DNeKTpoHHasi CTPYKTypa aTo-
MOB, JJICKTPOHHBIE TMacmopTa
JJIeMeHTOoB, S-, p-, d-, f-
anemMeHThl. OCHOBHBIE SITIEp-
Hble  yacTHUbBl.  M3oTombl.
IIpenckasarenbHas cwia Iie-
pUOAMYECKOM CHCTEMBI, CO-
BPEMEHHBIE JIOCTHXKEHUS B
00JIaCTH OTKPBITHS U CHUHTE3a
HOBBIX XUMHMYECKUX DJIEMEH-
TOB.

KoHcnexkr, pemenue
3aj1ad4.

XYUMHAYECKHi T1ac-
IIOPT DJIEMEHTA.

10

Temnorsl 0OpazoBanus M
rOpeHus BelecTBa. TepMo-
XUMHYECKHE pacueTsl. M3me-
HEHHE PHTPOIIMM B XHUMH-
YecKuX Ipoleccax | IMpu
¢azoBbIx nepexoaax. Karamu-
3aTOpPbI U KaTaIUTUYECKUE CH-
creMbl. BinusiHue karanuszaTo-
POB Ha CKOPOCTh XUMHUYECKOM
peakunu. I'OMOreHHbIl U Te-
TEpOTeHHBbIN KaTtanu3. Mexa-
HU3M JEUCTBUS KaTaJln3aTo-
pOB.

KoHcnekr, penienue
3a1a4.

11

KonnencupoBanHoe  cocrosi-
Hue BemiectBa. CrtpoeHue
TBEPABIX TEI M KHIKOCTEH.

KowncrniekT, perieHne
3a7ad4.

10




CuIibl MEXMOJIEKYJIISIPHOTO
AMopdHOe cocTosiHME Belle-
CTBA.

O6pazoBanue pacTBOpPOB.
ConbBaTauust U THApaTALMSL.
Teopust obpazoBaHusi pacTBO-
poB [I.N.Menneneesa. Tepmo-
JUHAMUYECKHE OCHOBBI IIPO-
necca pactBopenusi. Cymmap-
HBI TeruioBoM 3ddekt pac-
TBOpPEHUS BellecTBa. bunap-
HBIE )KMJIKUE CUCTEMBI. 3aKOH
Payns m OTKIIOHEHUS OT HETO.
PactBopuMocTh TBEpIBIX Be-
MIECTB B JXUIKOCTSIX. IIpo-
U3BEJCHUE  PaCTBOPUMOCTH.
KectkocTh BOABI U CIIOCOOBI
€€ YCTpaHEHHS.

Koncnekr, penienue
3ajad.

10

Baxnerime oKMCIUTEIN U BOC-
CTaHOBHTEIU U BX MecTo B Ile-
PHOANYECKOMN CUCTEME DIIEMEH-
TOB.

KOHCHGKT, PEIICHUC
3ajad4.

10

Ckayok moTeHlMala Ha Tpa-
HUlle pa3aena (a3 B AIEKTPO-
XUMHYECKOM cucreme. J[Boii-
HOU DJIGKTPUYECKUN CJIOU |
ero crtpoenue. [‘aibBaHHue-
ckasa 1enb. DJIC raigpBaHHYe-
CKOTO DJIEMEHTa. OJEKTPOJI-
HbIE MOTEHIUABI. Psn
HaIpsHKEHUN METaJLIOB.
VYpaBuenne Hepncra. Dnek-
TPOXUMHYECKHE CUCTEMBI.
Knaccudukanusa ranpBaHuye-
CKHX 2JIEMEHTOB.

Koncnekr, penienne
3a/1a4.

10

Oco0eHHOCTH  AJIEKTPOXUMHYE-
CKMX PEaKUUHd IPHU DIIEKTPOJIH-
3e. 3akoHbl Dapajes.

Koncnekr, penienne
3a/1a4.

10

XuMuyecKkasi U dJIEKTPOXUMHU-
yeckass KOppO3Usl METAJUIOB.
MerTo/1bl 3a1IUTEI OT KOPPO3HH
(mpoTekTopHasi, KaToJHad,
aHOJHAS, XMMHYCCKasl,

AHTUKOPPO3MOHHBIE MMOKPBITHSA).

Koncnekr, penenue
3a/1a4.

10

10

00630p XUMHYECKHUX JIEMEHTOB.

Koncnekr, penienue
3a/1a4.

11

Hroro:

57

102

4.7. KypcoBble padoThl/IPOEKTHI.
KypcoBble paboTbl yd4eOHBIM IIIAHOM HE MPEyCMOTPEHBHI .




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[IpenoaBanre TUCHMIUIMHBI BEACTCA ¢ IPUMEHEHHEM CIICAYIOMIMX BUIOB 00pa30BaTEbHBIX TEX-
HOJIOTUH:

e TPAJUIMOHHBIE OOBSCHUTEIHHO-UUIIOCTPATUBHBIE TEXHOJOTHH, KOTOpBIE 0O0ECHeunBaIoOT mI0-
CTYHHOCTbh Y4eOHOro Marepuaia Juisi OOJBIIMHCTBA CTYJ€HTOB, CHCTEMHOCTb, OTPAOOTaHHOCTh OpPIraHu-
3allMOHHBIX ()OPM U MPUBBIYHBIX METOAOB, OTHOCUTEIILHO MAJIbIE 3aTPAThl BPEMEHHU;

® TEXHOJOTWU MpoOIEeMHOro OOyuYeHHsI, HalpaBJICHHbIC HA PAa3BUTHE MO3HABATEIHHONH aKTHBHO-
CTH, TBOPUYECKON CAMOCTOATEIBHOCTU CTYIEHTOB U MPEAINOIAratolIie I0CIE10BaTEIbHOE U LIeJIeHAPaB-
JICHHOE BBIJIBID)KEHHUE Iepe]l CTYJCHTOM I03HaBaTEJIbHBIX 3ajjay, pa3pelleHre KOTOPBIX MO3BOJSET CTY-
JIEHTaM aKTHUBHO YCBauMBaTh 3HaHMS (MCIIOJIb3YIOTCSI IIOUCKOBBIE METO/bI; IIOCTAHOBKA IIO3HABATEJIbHBIX
3a/1ayv);

e TEXHOJIOTMH PA3BUBAIOILETO O0YUYEHHUS, ITO3BOJISIONINE OPUEHTHPOBATH YUEOHBIH Mpolecc Ha MOo-
TEHIMAJIbHbIE BO3MOXKHOCTH CTY/IEHTOB, UX PEAIN3ALUI0O U PA3BUTHE;

e TEXHOJOTMH KOHIICHTPUPOBAHHOTO OOYUYEHUS, CYyTh KOTOPBIX COCTOUT B CO3/IaHUH MaKCHMAJIbHO
OJMM3KOM K €CTEeCTBEHHBIM IICHXOJOIMUYECKUM OCOOCHHOCTSM YEJIOBEYECKOI'O BOCHPUATHUS CTPYKTYPHI
y4eOHOTO TpOoLecca U KOTOPHIE JAI0T BO3MOXHOCTH TIIyOOKOTO M CHCTEMHOTO M3YYEHHUsS COACPIKaHUS
yUeOHBIX IUCLUIUIMH 3a CYET O0bEJMHEHNUS 3aHATUN B TEeMaTHUecKue OJI0KH;

e TEXHOJIOTMM MOJYJBHOr0 OOydeHHs, JAIOLIMEe BO3MOXKHOCTH oOecredeHuss THOKOCTH Ipouecca
00y4YeHHs, allanTally ero K WHAWBUAYAIbHBIM MOTPEOHOCTSIM U 0COOEHHOCTSIM 0Oydaroumxcs (mpume-
HSIOTCS, KaK MPaBWJIO, IPU CAMOCTOSITEILHOM OOYYEHHU CTYAEHTOB IO MHAMBHUIYaIbHOMY y4eOHOMY
IU1aHy);

e TexHoNOruu aAuddepeHIupoBaHHOI0 00y4eHus, 00eceunBaloIIe BO3MOXHOCTh CO3AaHUs OIl-
TUMAJIbHBIX YCIIOBHIA JJIsl Pa3BUTHS MHTEPECOB U CIIOCOOHOCTEH CTYIEHTOB, B TOM UYHUCIIC U CTYACHTOB C
0coObIMH  00pa3oBaTeIbHBIMU  MOTPEOHOCTAMH, UYTO MO3BOJSET PpEAIU30BaTh B  KYJbTYPHO-
00pa3oBaTENTFHOM MPOCTPAHCTBE YHUBEPCUTETA UICIO CO3/IaHUS PABHBIX BO3MOXHOCTEW /IS MTOTyYCHHS
oOpa3oBaHHs

e TEXHOJIOTMM aKTUBHOTO (KOHTEKCTHOI0) O0YUYEeHHsI, C TOMOIIbIO KOTOPBIX OCYIIECTBISIETCS MO-
JeTUPOBaHUE MPEIMETHOTO, MPOOJIEMHOT0 U COLMAIBHOTO CoJiepXaHusd Oyayuied nmpodeccuoHaIbHON
JESITEIbHOCTH CTYIEHTOB (MCIOJIb3YIOTCS aKTUBHbBIE U HHTEPAKTUBHBIE METO/IbI OOYUYEHHUS) U T.1.

MaxkcumanbHas 3¢ (peKTUBHOCTh I1€Jaroru4eckoro rnpouecca J0CTUraeTcs: MyTeM KOHCTPYHPOBAaHHUS
ONTHMAJIBHOIO KOMILJIEKCA MEeJAarorM4eCKMX TEXHOJOTMH M (MJIM) MX DJJIEMEHTOB Ha JMYHOCTHO-
OpPUEHTUPOBAHHOM, JIEATEIbHOCTHON, TUAJIOTMYECKON OCHOBE M HCIIOJIb30BaHUS HEOOXOIUMBIX COBpE-
MEHHBIX CPEJCTB 00YUYECHHUSI.

6. YueOHO-MeTOAMYECKOE H MPOrPAMMHO-HH(pOPMALIHOHHOE 00ecTieyeHne TUCHUITUHBI
a) OCHOBHAasl JINTEPaTypa:

1. Tlonny6nsix JLIT. O6mas xumus : yueoHoe nocodwue / JLII. [lonmyonsix. — Mocksa : UH®PA-
M, 2024. — 178 c¢. — (Briciiee o6pazoBanue). - bubnumorp.: ¢.162. - ISBN 978-5-16-019036-5.

2. Bprosruna A.B. O0mias n Heopranndeckas Xumus : TpakTukym / A.B. bprosruna, A.C. Ypycona,
JI.S1. T'aBpuiioBa ; moj oour. pen. JI.A. I'aBpuinoBoii ; MUHHCTEpCTBO HAyKH U BBICILIEr0 0Opa3oBa-
Hus Poccuiickoit deneparuu, Ypanbckuii dpeaepanbHbiii yHuBepCcHTET. - EkarepunOypr : 3n-Bo
VYpansckoro yH-ta, 2020. - 167 c. - bubnuorp.: c.158. - ISBN 978-5-7996-2955-7.

3. MapreiaoBa T.B. Heoprannyeckast xumus : yueOuuk / T.B. MapteHoBa, M.W. Cynonurkas,
1O.C. Areesa. - 2-e u31., uctp. u aon. — Mocksa : UHOPA-M, 2023. - 348 c. - (Bsiciiee obpa-
3oBanue: bakanaBpuar). - bubmuorp.: ¢.343. — DOI 10.12737/1860987. - ISBN 978-5-16-
017553-9.

4. T'pubanosa O.B. OOmuias 1 HeopraHM4ecKast XUMUS : ONOPHbIE KOHCIEKThI, KOHTPOJIbHbBIE U TE-
croBble 3ananus: [locobue / ['pubanoBa O.B. - PocroB-nHa-/lony :@enukc, 2022. - 189 c.- bub-
morp.: ¢.187.- ISBN 978-5-222-22683-4.

0) JlonoJiHuTEIbHAS JINTEpATypa:
1. [lleBenbkoB A.B. Heopranuueckast xumus : yueoHuk / A.B. IlleBenskos, A.A. JIpo3nos, M.E.
Tamm ; mox. pen. A.B. IlleBenbkoBa. - Mocksa : JlaGoparopus 3nanmii, 2021. - 591 c. — (Bbic-



mee oopa3oBanue). - budmmorp.: ¢.589 - ISBN 978-5-00101-937-4.

2. Cysopos A.B., O6mas xumus / CyBopos A.B., Hukonsckwuii JI. b. - CI16. : XUMU3 AT, 2017. -
624 c. - ISBN 978-5-93808-303-5 - Tekcrt : anexkrponnsiit // ObC "Koncynbrant crygaeHTa" :
[caitT]. - URL : http://www.studentlibrary.ru/book/ISBN9785938083035.html

3. CemenoB U. H., Xumus: Yueonuk mis By3os / Cemenos U. H., Ilepdunosa U. JI. - CII6. :
XUMU3JAT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekcr : anexkrponnsiii // 9bC "KoHCymb-
tanT cryaeHra” : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN978593882915.html

4. AxmetoB H. C. Obmas u Heoprannueckast xumus. Yue6. s By3oB./H.C. Axmeros. — 4-e uzn.,
ucnp. — M.: Beicmr. mik.; 2015. — 743 c., wir. — ISBN5-06-003363- http://lib.maupfib.kg/wp
content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf

5. I'muaka H. JI. O6mas xumus: [Y4ae6. moco6. mis By3oB] / H. JI. I'munka; [Tox pen. A. U. Epmako-
Ba. — 28-¢. u3., mepepad. u mon. — M.: Unrterpan-Ilpecc, 2015. — 727 c.: un. —-ISBN 5-89602-011-
2 - http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
B) HHTEPHET-PeCcypcChI:

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit @deneparuu — http://MmunoOpHayku.pd/
denepanbHas ciryx0a 1Mo Haa30py B chepe obpazoBanus U Hayku — http://obrnadzor.gov.ru/
MunucrepcTBo 00pa3oBanus u Hayku Jlyranckoit HapoaHoit Pecriyomuku —https://minobr.su
Haponusrit coBet Jlyranckoi Hapoanoii Pecriy6onuku — https://nsinr.su
[Topran denepalibHBIX TOCYAaPCTBEHHBIX 00PA30BATEIbHBIX CTAHIAPTOB BBICILIETO OOpA30BAHUS —
http://fgosvo.ru
denepanbHblil mopran «Poccuiickoe odpasosanue» — http://www.edu.ru/
Wudopmannonnas cuctema «EnmHoe OKHO jgocTynma K 00pa3oBaTeNbHBIM pecypcam» —
http://window.edu.ru/
denepanbHblil EHTP HHPOPMAIIMOHHO-00pa30oBaTeNIbHBIX pecypco — http://fcior.edu.ru/
DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI M PecypChl
DNeKTpOHHO-0MOINOTeYHAs cucrema «KoncynbranT CTYyJIEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x
DekTpoHHO-0MOHoTeuHas cuctema «StudMed.ru» —https://www.studmed.ru
WNudopmannoHHslil pecypc 6ubimnorekn o0pa3oBaTelIbHOW OpraHu3aiuu
Hayunas 6ubnuorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuajbHO-TeXHHYeCKOe o0ecnevyeHue I CUMIIIMHbI

OcBoeHne IUCHUIUIMHBI «XHMMHs» IpeanojaraeT MCIHOJIb30BaHUE aKaJeMHUYECKHX ayAUTOpHi,
COOTBETCTBYIOIIMX JIEHCTBYIOIIMM CAHUTAPHBIM U IPOTUBOMOKAPHBIM MpaBUIaM U HOPMaM.

JIeKIIMOHHbIE 3aHATHSA: KOMIUIEKT 3JIEKTPOHHBIX IpPE3eHTALUN/CcIaiioB; ayJUTOpHsl, OCHAIICH-
Has NMPE3EHTALMOHHON TEXHUKOU (ITPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ...) U T.II.

[TpakTHueckue 3aHATHSA: KOMIBIOTEPHBIA KJIAcC, MPE3CHTAMOHHAs TeXHHUKa (TMPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK, ...), makeTsl 110 oOuiero HazHaueHus (TEKCTOBbIE peJaKkTOpPhl, Tpaduueckue pe-
JTAKTOPBHI, ...).

[Tpouee: pabouee MecTo MpenoaBaTessi, OCHALIEHHOE KOMIIbIOTEPOM ¢ J0ocTynoM B WHTepHer,
paboure MecTa CTy/JE€HTOB, OCHAIlEHHbIE KOMIIBIOTEPAMHU C JOCTYNOM B MHTepHET, mpeqHa3HAYCHHbIE
JUIst paObOTHI B 3JIGKTPOHHOM 00pa3oBaTeIbHOM cpeie, U T.11.

[IporpaMmHOe obecredyeHue:

DYyHKIUOHAJIBHOE BecnuiaTHoe nporpaMmMHoe
CceblIkHN
Ha3HAYCHHUE obdecneueHmne
. . . https://www.libreoffice.org/
Ocpncnnrit naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
OmnepanroHHas cucTeMa UBUNTU 19.04 https://ubuntu.com/



http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN978593882915.html
http://lib.maupfib.kg/wp%20content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
http://lib.maupfib.kg/wp%20content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

ITo4TOBBII KIINEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiin-MeHemKep

Far Manager

http://www.farmanager.com/download.php

ApxuBatop

7Zip

http://www.7-zip.org/

I'paduueckuii penakrop

GIMP (GNU Image Manipu-
lation Program)

http://www.gimp.org/

http://qimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuormeiiep

VLC

http://www.videolan.org/vic/

8. ®oH/1 OLIEHOYHBIX CPEICTB /JIsl IPOBeAeHUs TEKYIIero KOHTPOJIS U MPOMEKYTOUYHOI aTTecTAlNU
10 AMCUMILIMHE (MOIYJII0)

IMacnmopt

OIICHOYHBIX CPEACTB 110 yqeﬁﬂoﬁ AUCHUIIJIMHE

«XUMHuA»

Ornucanne ypoBHe# chOpMUPOBAHHOCTH U KPUTEPHUEB OLICHUBAHUS KOMIIETCHITUI Ha dTarmax ux

(hopMUpPOBaHUS B XOJI€ U3YUCHUS JUCITUTUTHHBI
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IoporoBblii | 3HATH: BEAYIIHE UAECH, TOHATHS U 3aKOHBI
XUMHH, METOJIBI TTPUMEHEHHUS

XMMHYECKUX 3aKOHOB W TIPOLIECCOB, METOJIbI
HCITOJIb30BaHMSI XUMHUUECKHUX BEIISCTB M MaTe-
pHAJIOB B pa3HbIX
JeATEILHOCTH;

chepax  UETOBEUYECKOM

1

ba3oBblii | yMeTh: NPUMEHATH 3HAHWE XMMMUYECKHX 3aKO-
HOB M TIPOIECCOB IMpPH pEUIeHHH Tpodeccuo-
HaJbHBIX 33J]1a4, MCIOJIb30BaTh XUMHYECKHE Be-
IIeCTBa U MaTepHallbl B pa3HbIX cepax yeloBe-
YECKOH JIeATENbHOCTH;
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https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

Bruicoknii BJIAJ€Th: IIOHATHUSIMHU U 3aKOHAMH XMMUH, MeE-
TOJAMHU MPUMEHEHUS XUMUYECKUX 3aKOHOB U
MPOLECCOB, METOJAMU HCIOJb30BAHUS XUMH-

YCCKUX BC€IICCTB M MATCpUaiOB B Pa3HbIX

(V)

3aKJiaro
YUTEIbHbIN

cdepax 4eroBeYeCKOM eI TeIbHOCTH.

[lepeueHp KOMIIETEHIUH (37IEMEHTOB KOMIIETEHIIMI ), POPMUPYEMBIX B PE3YJIbTATE OCBOCHUS

y4eOHOU TUCHUTLITAHEI.

Ne . DopMyaupoBKa KOHTpoaupyemon | HMHaukatopsl Tembl .
§ KOMIIETEHIIN U NOCTHKEHUN 2
nn| 3 KOMIIETEHIMH| yueOHOM auctumm- | S
°:" HBI 53 E
§ (mo mucru- ? S
= IUIMHE) =
5 2
<z M
1 OIIK-1 | Cnocoben yuutbiBath coBpemeH- | OIIK-1.2. Tema 1. 1
HbIE TCHACHLUU pa3BUTHA TexHU- | Mcnonb3yer Tema 2.
KM U TEXHOJIOTHI B 00JacTH Te€X- | HAyYHBIC Tema 3.
Hoc(epHOll Oe30macHOCTH, U3Me- | 3HaHUS  JUId Tema 4.
PUTEIBHOM W BBIYMCIUTEIBHOU | pEIICHUS Tema S.
TE€XHUKH, UHPOPMALMOHHBIX TeX- | Mpodeccro- Tema 6.
HOJIOTUH MPHU PELIEHUH THUIOBBIX | HAIBHBIX Tema 7.
3ajau B oOmactu mpodeccuo- | 3a1ad. Tema 8.
HaJbHOMU AESITETbHOCTU Tema 9.
Tema 10.
Tema 11.
Tema 12.
[Toka3zaTenu U KpUTEPUU OLICHUBAHMSI KOMIIETCHIIMM, ONMCAHUE IIKAJI OLICHUBAHUS
Ne Kon Wupukaroper | [lmanupyemsie pe3yiasTaTsl 00ydeHNsS KonTponupyemslie
JOCTHIXCHU- 10 JUCIHUILIIINHE TEMBI yqeﬁﬂoﬁ JIHUC-
/o KOMIITEHIIUH KOMIICTCHIIMHA UITJINHBI

HanmenoBanue
OLICHOYHOT'O Cpell-

CTBa
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OIIK-1.

Crocoben YUUTBIBATh COBPEMCHHBIC TCHACHINHU PAa3BUTUA TEXHUKU U TEXHOJIOTUH B 00JIaCTH TeXHOC(i)epHOP'I oes-

HIIPHU pEIICHUH THIIOBBIX

, I/IH(bOpMaHI/IOHHBIX TEXHOJIOTHN
241124 R 00nacT nmnoheccuoHaATRHON NeITeThHOCTH

v

OIIaCHOCTH, HSMGPHTCHBHOﬁ U BBIYUCIIUTECIBHON TEXHUKNU

OIIK-1.2.

I/ICHOJ'II)?,yeT HAaYYHBIC 3HAHHWA JJIAPCIICHUA HpO(bCCCI/IOHaJII)HBIX 3aJa4.

3HATb: BCOAYUINEC UOACHU, ITOHA-
THA W 3aKOHBI XUMHWH, METOAbI
INPUMCHCHUA XUMHNYCCKUX 3a-
KOHOB M IIPOLECCOB, MCETOIbL
HUCIIOJIB30BaHHUA  XHUMHYCCKHX
BCIICCTB U MaTCpUaIOB B pas-

HBIX cdepax YeIOBEUYEeCKOM
JesATEeIbHOCTH;
yMeTb: TPUMEHSTH 3HAHUE

XUMHYECKUX 3aKOHOB M IIPO-
IIECCOB TpHU pemieHnuu mnpodec-
CHOHAJIbHBIX 3a/1a4, UCIOJIb30-
BaThb XMMHYECKUE BEIECTBA U
MaTepuaiabl B pasHbIX cdepax
YEIIOBEUYECCKOM ACATCILHOCTH;
BJIA/IeTh: TOHATHSIMH U 3aKO-
HaMH XUMHH, METOJaMH IIpH-
MCHCHUA XUMHNYCCKUX 3aKOHOB
U TPOLIECCOB, METOAAMH HC-
II0JIB30BaHU XUMHUYCCKUX
BEIIECTB U MaTepUAJIOB B pa3-
HbIX cdepax ueIOBEUECKOU
JeSITeTbHOCTH.

Tema 1.
Brenenue. IIpen-
MET U 3HAYCHHE
XAMHU.

Tema 2.
OCHOBHBIE 3aKOHBI
XAMHU.

Tema 3.
Ctpoenue aToma.

Tema 4.
[Tepuoanueckuit
3akoH .M. Men-

Jieyeena.
Tema 5.
XHUMHYECKas CBSI3b.
Tema 6.
DHepreTuka XMMu-
YECKUX TPOIIECCOB.
XuMHYECKOE Cpo-

CTBO.

Tema 7.
XuMHUecKkasi KuHe-
THKA U KaTajaus.
XUMHYECKOE paB-
HOBECHE.

Tema 8.
PactBOpHI 1 nx
cBoiicTBa. PactBo-
PBI DTIEKTPOIIUTOB

Tema 9.
OKHUCINTEIHHO-
BOCCTAHOBUTEJIb-
HBIE PEaKITUH.

Tema 10.
DNeKTpOXUMHYe-
CKHE MPOIIECCH U
CHCTEMBI.

Tema 11.
Kopposus meran-
JIOB H 3aIl[{UTa OT
KOPpO3UH.

Tema 12.
0O0630p XUMHYECKHUX
CBOICTB 2JICMCH-
TOB.

CobecenoBanue (YCTHBIN WM MUCHbMEHHBIN OMPOC), KOHTPOJIbHASI paboTa, TEOPETHUECKUE BOTIPOCHI K IK3aMEHY.

Ilepeyenb BonpocoB (1J1s MpoBeAeHus codece0BaHUsA (YCTHBINH MJIM MUCbMEHHBIH 011pPOcC))

1. JlaiiTe onpeaeneHus CIEAYIOUIMM TOHATUSAM: BEILIECTBO, aTOM, MOJIEKYJIa, XUMUYECKUH dIie-
MEHT.
IIpocteie u cnoxsble Bemectsa. [lpusenure 2-3 npumepa.
AnnotponHsie Mmoaupukanuu. [Ipusenure 2-3 npumepa.
UYro Takoe oTHOCHTENbHAsE aToMHast Macca? Kakum oOpa3om oHa onpezensiercs?

Urto Takoe oTHOCHUTENIbHAS MOJIeKysipHas Macca? Kakum oO6pa3om oHa ompenensiercs?
UYro takoe BajeHTHOCTH? Kakum 0Opa3zom oHa onpenensercs?

Nooohkown
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ChopmynupyiiTe 3aKOH COXpaHEHHS Macchl BemecTB. KTo sBisieTcst ero aBTopoM?




8.
9.

10.

11.

12.

13.

14.
15.
16.
17.
18.

19.

20.
21.

22.

23.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

CdopmynupyiiTe 3aKOH IMOCTOSTHCTBA COCTaBa BemecTB. Kem u korjia oH ObUT OTKPHIT?
CdhopmynupyiiTe 3aKk0oH ABOTaIpo U CICICTBUE U3 HETO.

Omnpenenure THI XUMUYECKON CBSA3H U PACCMOTPUTE CXEMBI €€ 00pa30BaHUs B BEIIECTBAX,
umerorux Gopmynel: Ca, CaFz, F2, OFa.

Harmmmure ctpykrypHabie popmyisl BemectB: CO, CaC2, CS2, FeS2. Onpenenurte creneHu
OKHCJIEHHS JIEMEHTOB U UX BAJIEHTHOCTH (B BO3MOJKHBIX CIIy4asix) B 3THUX BEILIECTBAX.
[lepnonnueckuii 3aKOH U MEPUOINYECKAS] CHCTEMAa XUMHUYECKUX 3JIEMEHTOB

J.1. Menneneesa Ha OCHOBE IIPEICTABICHUM O CTPOCHUH aTOMOB.

3HauYeHHE MEPUOJUYECKOr0 3aKOHA JUIsSl pa3BUTHUS HAYKH.
CrtpoeHre aTOMOB XMMUYECKUX 3JIEMEHTOB U 3aKOHOMEPHOCTH B U3MEHEHUU UX CBOICTB Ha
IpUMepe: a) HIEMEHTOB OJJHOTO MEePHo/Ia; 0) AIIEMEHTOB OAHOMN TTIABHOM MOATPYIIIHL.

Bunbl xumudeckoi cBsA3M: MOHHAs!, METANINYECKasi, KOBAJICHTHAs (TIOJISIpHAs U HETIOJISIpHAs ).

Knaccudukanus XuMHYECKUX peakluii B HEOPTraHUYECKOM XUMHH.
KBaHTOBBIE UnCiIa KaK XapaKTEPUCTUKU COCTOSTHUS IIEKTPOHOB B aTOME.

[Ipunuun [Haynu. [Topsaok 3amonHeHus o ypOBHEMH.
[Topsimok 3anonHeHus: opouraieit Ha noxyposHe. [IpaBuno XyH/a, ero WUTIOCTpAIUs Ha KOH-
KPETHBIX IpUMepax.

DHeprusi MOHU3aLUU U EKTPOOTPHULATEIBHOCTD, UX U3MEHEHHE Y JIIEMEHTOB IEPUOANYECKOM
CUCTEMBI 110 IpyNIaM U epuoam.
@DakTOphl, BIUSAIOIINE HA CKOPOCTh XUMHUUECKUX PEAKIIMil.
3akoH neiictBus Macc. OCOOEHHOCTH €ro NPUMEHEHUs K PEaKIUsIM B Te€TEPOreHHBIX CUCTEMAX.
KoHcTaHTa CKOPOCTH XMMHUYECKON PEAKLIAH.
3aBUCHUMOCTH CKOPOCTH PEAKIMU OT TeMIepaTypsl. Y paBHenust Appenuyca u Bant-I'odda.
DHeprusi akTUBaLUU.
CocTosHME XMMHUYECKOro paBHoBecusi. KoHcTaHTa paBHOBECHSI.
[Tpunuun Jle-lllarense, onpeneneHue cABUra paBHOBECHUS B CUCTEMAaX MPU U3MEHEHUU TEMIIe-
paTypsl, AaBlIeHUs U KOHIEHTpauil. [[pumMeHeHne Kk reTeporeHHbIM CUCTEMaM.
Peaxiiuu nonHoro oOMeHa. Y cJIoBHs MX HEOOPATUMOCTH.

Baxuerimme Kinaccbl HEOPraHMYECKUX COCINHEHU .
CniocoObl BbIpa)keHUsI KOHIIEHTPALUU PacTBOPOB.
Bonoponnslii nokaszarens (pH) pactBopa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DNEKTPOIN3 PacIlIaBOB U PaCTBOPOB.

Merasusl, UX MOJIO0KEHHE B IEPUOANYECKON cUcTeMe XUMHUUYecKuX anemeHToB .M. Mennenee-
Ba, CTPOCHHME UX aTOMOB, METaJUINYecKas CBsA3b. OOIIMe XMMUYECKHE CBOWCTBA METAJIJIOB.
Hewmeraisl, ux nonoxeHue B NEPUOJUIECKON CUCTEME XUMHUUYECKUX 3i1eMeHToB JI.11. Menne-
JIeeBa, CTPOCHUE UX aTOMOB.

DNEeKTPOXUMHUYECKUHN Psi/I HAPSHKEHUN METa/IoB. BRITECHEHNE METAIIJIOB U3 PACTBOPOB COJIEH
JIPYTUMHU METaJlIaMHu.

Bonoponnsie coequHenns HeMeTauioB. 3aKOHOMEPHOCTH B U3MEHEHNUH UX CBOMCTB B CBSA3H C
MIOJIOXKEHUEM XMMUYECKUX DJIEMEHTOB B Iiepuoandeckoi cucreme [[. M. Menneneesa.
XuMudeckasi ¥ 3J€KTPOXUMHUECKas KOPPO3Us METAIIJIOB. Y CIIOBHUS, IPU KOTOPBIX IPOUCXOAUT
KOPpO3Usl, MEPHI 3aILUTHI METAJIOB U CIIJIAaBOB OT KOPPO3UH.
JKene3o: nmonokeHne B NepuoANYECKON CHCTEME XUMHUUYECKUX 3JIEMEHTOB

JI.1. MenneneeBa, CTpO€HHE aTOMa, BO3MO>KHBIE CTENIEHU OKHCIIEHHS, PU3NUeCKe CBONCTBA, B3au-
MOJIEUCTBUE C KUCIOPOIOM, TaJOT€HaMH, pacTBOpaMH KUCIOT U cosied. CriiaBsl xkKenesa.

35.

O6mmue criocoOb! momy4yeHus: MeTaluioB. [IpakTrueckoe 3HaYeHHe IEKTPOIIM3a Ha IPUMEPE CO-
neit 6ECKUCTIOPOIHBIX KUCTIOT.

Kputepun 1 mikana oleHUBaHUs [0 OLIEGHOYHOMY CPEICTBY coleceoBaHue (YCTHBIN WK MUChMEH-
HBII OIPOC)
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IITxkana OllCHUBaHUA Kpurepuii onienuBanus
(nHTEpBaI OAIIIOB)

5 cobecenoBanne (YCTHBIM WJIM MUCBMEHHBIA OMPOC) MPOIIET HA BbI-
COKOM YypOBHE (CTY/CHT B IOJHOM O0OBEME OCBETHJI paccMaTpHBac-
MBI BOTIPOC, BJaJICeT MPOQPWILHBIM MOHATHHHBIM (KaTeropualib-
HBIM) aImapaTroM | T.I1.)

4 coOecenoBanue (YCTHBIN WM MUCbMEHHBIN ONPOC) MPOLLIEN Ha CPel-
HEM YpOBHE (CTYJEHT B LIEJIOM OCBETHJI pPacCMaTpPUBAEMBIH BOIPOC,
BJaJiceT MPOPHIBLHBIM MOHATUHHBIM (KaTErOpUAIbHBIM) aIlapaToM
U T.I1.)

3 coOecenoBanre (YCTHBI WIM NHCbMEHHBI OIPOC) Ha HU3KOM
ypOBHE (CTYIEHT JOMYCTHJ CYIIECTBEHHBIC HETOYHOCTH, H3JIOXKHUII
MaTtepual C OmMOKaMH, HE BIAZCET B JAOCTATOUYHOW CTETEHHU MPO-
(HIBHBIM KaTerOPHAIbHBIM aIlapaToM M T.I1.)

2 coOecenoBanre (YCTHBIM WJIM NMUCBMEHHBI ONpOC) MpOILE] Ha He-
YIOBJIETBOPUTEILHOM YPOBHE WJIM HE NPEJCTaBJIeH (CTYyAEHT HE To-
TOB, HE BBIIIOJHWII 33JJaHUE U T.II.)

3agaHus K KOHTPOJbHBIM padoTam

Bapuanr 1.
3ananue 1. OcymectBute psag npespameHuid. S—>S02— SO3—>H2S04—»>NaHSO4,
3ananue 2. Ha kakoM OCHOBaHMM XJIOp M MapraHel oMeIIaT B OJHOW IpyMIe NepuoAUYecKoil cucre-
MbI 35ieMeHTOB? [louemy MX momenaroT B pa3HbIX NOArpynnax?
3apanue 3. Onpenenure AH® o6pazosanust srunena C2Ha(r) + 302(r) =2CO2(r) + 2H20(r), ecimn aH %, =

- 1323 x/Ix/Momnb.

3ananue 4. BosmoykHa iu cieayromas peakius: 2 Hgz Clo.=2HgCl>+2Hg. OtBer moarBepaute, paccuu-
1aB AG%aos 3TOI CHCTEMEI.

3amanue 5. Kakue BemecTBa U B KAKOM KOJIMYECTBE BBIICTSETCS HA YTOJBHBIX AJIEKTPOIAaX MPHU IJIEKTPO-
mu3e pactBopa Nal B Teuenue 2,54, ecnu cuiia Toka paBHa 6A?

Bapuanr 2
3ananue 1. Hanumure ypaBHeHHE peakuil B MOJEKYJISIPHOM U MOHHOU (popMax, MpU MOMOIIN KOTOPBIX
MOJKHO OCYIIECTBHTD cliieaytoiee mpesparierue: ZNn—ZNnClo—Zn(OH)2—>Naz[Zn(OH)s]—-ZnS0a.
3ananue 2. Kakoil sHepreTHUeCKuil OIypOBEHb aTOMa 3aMOJHSAETCS paHbIIIe:

a) 4S nm 3d; 6)5p wiu 4d; B) 6p nm 4f ?
3aganue 3. Mcnonb3ys cripaBOYHbIE JaHHbIE, onpenenute aH 298 cnenyromiero nporecca CoHsOH(k) =
C2Ha(r) + H20(1).
3amanwue 4. [Toap3ysich CipaBOYHBIMHU JTaHHBIMH, Berauciute AS u AG peaknuu:
CaCos(x)=CaO(k) + CO2(T), BO3MOKEH JIi ATOT MPOIECC MPU CTAHJAPTHBIX YCIOBUIX?

3amanue 5. Cxonbko rpaMMmoB HoSO4 oOpa3yercs Bosiie aHo @ TIpH eKTposu3e pactBopa NaxSOsy,
eciy Ha aHojie Beiensercs 1,121 kucnopoia, ©3MEpeHHOro NnpH H.y.? BeruncianTe Maccy BelecTBa, Bbl-
JEeJAOIIErocs: Ha KaToJe.

Bapwanr 3

3apanue 1. OcyiiecTBUTE ClIeAyIOUIUE TPEBPALLICHHUS:
Mg—MgCl,—>Mg(OH)2—»>MgO—->Mg(NO3)2.

3ananue 2. Ha kakoM OCHOBaHHMM XpOM M CE€pPa PACIIOJIOKEHBI B OJHON IPYIIE NEPUOIUYECKON CH-
creMbl? [TouemMy MX OMEIIAIOT B pa3Hble TOATPYIIIbI?

3amanue 3. [lonb3ysachk cipaBouHbIMU NaHHBIMU, BerauciuTe AS u AG peaknun: CaCoz(kx) = CaO(x)
+ CO2(T), BO3MOKEH JIM 3TOT IIPOLIECC NPU CTAHIAPTHBIX YCIOBUAX?
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3aganue 4. Hanummre TepMoxuMuyeckoe ypapHeHue peakuuu mexay CO2 1 BOAOpOaOM, B PE3YIlb-
tate koTopoi oopasyercs CHy ) 1 H2O(r).CKOJIBKO TEIIOTHI BBIASTUTCS MIPHU ATON peaKiuu?

3aganue 5. Beruucinure cuity ToKa, 3Hasl, UTO IIPH AJIEKTPOJIU3€E pacTBopa B TeueHue 14. 15muH. 20c.
Ha aHOJE BBIAEINIIOCH 6,41 Kuciopoaa. Kakoe BenecTBo U B KAKOM KOJIMYECTBE BBIJENAETCS HA KaTo1e?

Bapuant 4
3amanue 1. CocTaBbTe ypaBHEHUE PEAKIIHiA, KOTOPhIC HY)KHO IPOBECTH JIJISl OCYIICCTBIICHUS CIICY-
forux mporeccoB: SN—SNO—SNCl,—SnCl;—SnCl—Sn(OH)—Naz[Sn(OH)4).
3amganue 2. Hanummure 35eKTpoHHBIE (GOPMYIIBI aTOMOB 3JIEMEHTOB C 3apsiaaMHu sijapa: a) 8; 6) 13; B)
53
3aganue 3. Ucxons u3 temiosoro sddekra peakunn 3CaO(x)+P20s5(k) = Caz(POa)2(k); aH 5y, = -

739 kJIx/Moib, onpenenuts aH ), 06pasoBanus opropocdara KaabLusl.

3ananue 4. Koncranra paBHoBecus romorenHoi cucrembl COg2) +H202) <> CO22) +H22) mpu He-

KOTOpOH Temrieparype paBHa 1.BerauciuTe paBHOBECHBIE KOHIICHTPALMU BCEX PEAarupyIONINX BEIIECTB,
ecnu ucxoansie KoHeHTpanuu: [COJ=0,10mons/n; [H20]=0,40Mmo0m8b/51.

3amanue 5. DIEKTPOIU3 pacTBOpa Cyib(dara MUHKA MPOBOAMIN B TEUCHHUE 54.,B PE3YJITATE YETO BBI-
JEeNUII0Ch 6J1 KUCI0pO/ia, U3MEPEHHOTO MpH H.y. Beruucnure cuity Toka.

Bapuant 5
3amanne 1. CocTaBbTe ypaBHEHUS PEAKIIMM, KOTOPBIE HYKHO MPOBECTH JJIS OCYIIECTBICHUS CIIETY-
forux mporeccoB: Cu—Cu(NO3)2—Cu(OH)2—CuClo—[Cu(NH3)4]Cl..
3amanue 2. DNeKTpOHHAs CTPYKTypa aToMa ommchiBaeTcs dopmyrnoi 1522522p®3s23p®3d°4s. Kakoii
3TO AJIEMEHT?
3ananue 3. Borancints aH ), peaxuun: CaHs(r)+7/202(r)=2CO2(r)+3H20(r).

3ananue 4. OKUCIIEHUE CEPhI U €€ TUOKCUIA MTPOTEKaeT Mo ypaBHeHUsIM: a) St O 21=S0 2(r) ;
0) 2SO0 o) +O ) =2S0 31y .Kak u3MeHSATCS CKOPOCTH ITUX PEAKITUH, €CITM 00BEMBI KaXKI0H U3 CHCTEM
YMEHBIINTS B 4 paza ?

3anmanue 5. Cxonbko rpammoB H2SO4 00pasyercst Bo3iie aHoma mpu daekTponu3e pactBopa NaxSOsy,
€CIT Ha aHoJie BeiaenseTcs 1,121 kuciopoia, U3MEPEHHOTO MpH H.y.? BerurcauTe Maccy BelecTBa, Bbl-
JETSIOIEToCs Ha KaToIe.

BapuanT 6
3aganue 1. OcyiiecTBUTE CIEIYIOUUN Psii IPEBPALICHU:
S —> FeS - H2S —» SO2 — NazSO0s.
3amanue 2. Hanumure 35eKTpoHHBIE POPMYIIBI aTOMOB 3JIEMEHTOB TISTOTO MEPUOa C TTOPSIKOBBIMU
HoMmepamu 37, 43, 48, 52, 54. K kakoMy ceMeUCTBY 3JIEMEHTOB OHU OTHOCATCA?
3amanue 3. Termosoii a3 dext peakmmn SO4(T)+2H2S(1)=3Spome+2H20(k) paBen — 234,50 xJ>x/MoIb.
Omnpenenurte CTaHAApTHYIO TEIJIOTY oOpa3oBanus HaS.
3aganue 4. Bpluucnaure  KOHCTaHTy ~— paBHOBECHS  JIi  TOMOI'€HHOU CUCTEMBI
COmr+H20r) = COxry+Har), ecniu paBHOBeCHBIE KOHIIEHTpaIuu pearupyromux Bemiects ([CO]=0,004
Mouw/1 ; [H20]=0,064 momnw/n ; [CO2]=0,016 momns/n ; [H2]=0.016 Mons/m .
3ananue 5. DNeKTpoau3 pacTBopa Cylb(ara HEKOTOPOTO MeTajlia MPOBOIWIN MPU CUJE ToKa 6A B
TedeHUU 45MHH, B pE3yJIbTaTe YEro Ha KaTo/e BIIECIUIOCH 5,491 MeTaiuia. BelunucnnuTe SKBUBAJICHT Me-
Tasia.

Bapuant 7

3amanne 1. Moryt 1M B pacTBOpe CyIIeCTBOBAaTh COBMECTHO cienyromue BemectBa:A) FeCls u
SnCl; ; 6) FeSO4 u NaOH ; B) FeClz u K3[Fe(CNe)]? CocTaBbTe ypaBHEHHUS PeaKIInid.

3amanue 2. Hanummre 31eKTpOHHBIE OPMYIIBI aTOMOB 3JIEMEHTOB C TIOPSIIKOBBIMH HOMEpamu 9 u
28. K KakoMy 3JIEKTpPOHHOMY CEMENCTBY OTHOCUTCS Ka)KJIbIi U3 3TUX JIEMEHTOB?
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3aganue 3. Peakuuss TOpEeHMST aMMHAKa BBIPAXAETCd TEPMOXUMHUYECKUM YpaBHEHUEM:
ANH32)+30202) =2N22) +6H200¢ ) ; AH2 —1530,28 x/Ik. Beruucnure temnory obOpa3zoBanusi NHz(p)
,TIOJIb3YSICh CIIPABOYHBIMU JAHHBIMHU.

3amanue 4. Peakmus oOpazoBaHus MOIOBOPOJa poTekaeT 1mo ypaBHeHuto Ho+lo <>2HI. Mcxonnas
KOHIIGHTpAaLUs BOJIOpoa paBHa 1Moub/m,a noaa 0,6mMonb/n.Pacunrars KOHIIEHTPAIIMH BCEX TPEX BEILIECTB
B MOMEHT PaBHOBECHUS,ECIM K MOMEHTY €ro yCTaHOBJEHHUS IPHU HEKOTOPOHl TemrepaType B PeaklUio
Berynuiio 50% Bogopoaa.Uemy paBHa KOHCTaHTa paBHOBECHSI?

Bananue 5. [Tpu snekrponuse pactBopa CuSO4 Ha aHOzE BhIETHIOCH 168 cM® KucIoposa, n3Me-

penHoro npu H.y. CKOJIbKO IPaMMOB MEJIM BBIJIECIMIOCH Ha KaTtoje?

BapuanT 8
3ananue 1. CocTaBbTe ypaBHEHUsI peakluii, KOTOPbIE HAJIO MPOBECTH IS OCYIIECTBIICHHUS MIPEeBpa-
IICHUH:
Ni  — Ni(NO3z)2 — Ni(OH)2 — Ni(OH)3
3anmanue 2. B yeM 3akirodaeTcsi MpUHIMAI HeCOBMECTHMOCTH [laynu? MoxeT Jin ObITh Ha KaKOM-
HUOY b ToxypoBHe atoma p’ uan d'2 snexTponos? CocTaBbTe HMEKTPOHHYIO GOPMYITy aTOMa IEMEHTA C
MTOPSITKOBBEIM HOMEPOM 22 M YKKUTE €0 BaJICHTHBIC dJICKTPOHEI.
3amanue 3. [Ipu B3aumonerictBum 2,41 rpadura ¢ N2O Boigenwiock 111,5x/[x.Beraucnure cran-
JapTHYIO 3HTaIBINI0 oOpasoBanus N2O.
3ananue 4. Bo CKOJIBKO pa3 yBEIHUUTCS CKOPOCTh PEAKIIMU B Ta30BOi (ase, MpH MOBBIIIEHUH TEM-
nepatypsl oT 30 10 70°C, ecnm TemmepaTypHbIil KoedGUIHEHT peakIny paBeH 2?
3amanue 5. CocTaBUTh cxeMy JIeKTpoin3a cieayromux pactBopoB: a) CuSOs; 6) NaxSO4. Kakue
BEIIECTBA BBIJCIIIIOTCS HA KaTo/e, KaKue Ha aHoe?

BapuanTt 9

3ananue 1. CocTaBbTe ypaBHEHUS peakiyii, KOTOpbIe HAJ0 MPOBECTH JUIsl OCYIIECTBICHUS Cleay-
forux npespartenuit: Cu — Cu(NOz)2 —» Cu(OH)2 — CuClz — [Cu(NHz)4]Cla.

3ananue 2. Hanumure anekrpoHHble Gpopmyssl atoMoB (ocdopa u BaHaaus. K kakoMy 371eKTpoH-
HOMY CEMEICTBY OTHOCUTCS KaXKAbIH U3 3THX 3JIEMEHTOB.

3anmanue 3. IIpu Boccranosiennu amomuareM 100r Fe2Osz Beimenmminock 474.9x/x. Onpenenutsb
TEIUIOBOM AP PEKT peaKiuu.

3ananue 4. Koncranra paBHoBecus roMmorenHoi cucreMbl COr+H201) <> COxry+Har) ipu
850°C paBHa 1. BeIuucauTe KOHIEHTPAIUU BCEX BELIECTB MPU PABHOBECHH, ECTH MCXOIHbIE KOHIIEHTPA-
un:CO pex = 3 mone/nm 1 H20 ycx =2 Mois/m.
3aoanue 5. CKobKO rpaMMOB cepedpa BBIJIETUTCS Ha KaTo/e, €CIIU MpoIyckaTh yepe3 pactBop AgNO3
TOK B 4A B Teuenuun 10Mun?

BapuanTt 10

3amanue 1. CocTaBbTe ypaBHEHUS peakluii, KOTOpbIE HAJ0 MPOBECTU JISi OCYIIECTBICHUS CIIEIy-
foux npespamienuii: Fe -FeSOs—Fe(OH)>— Fe(OH)s.

3aganue 2. Kakoe MakCUMaIbHOE YUCIIO JIEKTPOHOB MOTYT 3aHMMATh S-, P-, d- b f-opOuranu nau-
HOTO ’HepreTudeckoro yposus? [louemy?

3ananue 3. [1pu B3aumopeiicteuu 2,4r rpaduta ¢ N2O Beinenmiiocs 111,5 kJ[x. Beruucnure cran-
JTapTHYIO SHTaNbNNI0 00pazoBanus N20.

3amanue 4. PaccunTaiiTe SHEPTUIO aKTHBALMU PEAKITUH, €CITM KOHCTAHTHI CKOPOCTH PEaKIIUH TIPH
273 u 280K cooTseTcTBeHHO paBHbI 4.04 * 10 ° 1 7,72 10 ° ¢,

3amanne 5. Kakoe KoJM4uecTBO MEIH BBIICTUTCS Ha KaToje pu ekTponmse pactBopa CuSO4 3a
16 mun 40cek ToxkoMm B 1,5A7?

16



Kputepuu u mikana olleHHBaHUS IO OLEHOYHOMY CPEICTBY «KOHTPOJIbHAs paboTa»

[MIxana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBA) OAIIIOB)
S) KonrtpomnbHas paboTa BBIIIOJTHEHA HA BHICOKOM YPOBHE (IIPaBUIIbHbIC
otBeThI anbl Ha 90-100% Bonpocos/3a1aq)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPETHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI JIaHbI Ha 75-89% BompocoB/3anay)
3 KontponbHas paboTa BHIIIOJHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIC
OTBETHI JIaHbl Ha 50-74% BornpocoB/3a1ay)
2 KonTponbHast paboTa BBIIIOJIHEHA HA HEYAOBICTBOPUTEIIEHOM
ypoBHE (mpaBUJIbHbIE OTBETHI IaHbl MeHee ueM Ha 50%)

OneHOYHbIE CPEICTBA IS POMEKYTOUHOM aTTecTAluH (IK3aMeH)
TeopeTnueckue BONpoChHI

1.IIpenmer xumun. OCHOBHBIE TIOHATUSL XUMHUU: aTOM, MOJIEKYJa, 3JIEMEHT, BELECTBO, MOJIb, MOJISIpHAs
Macca BeIlleCTBa, SKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH. 3aKOH YKBUBAJICHTOB.
2.IlonsiTue BemiecTBa U cocTaBa BemiecTBa. Kmaccudukanus BemecTB. 3aKOH MOCTOSHCTBA COCTaBa U
3akoH ABorajipo. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona.
3.IIpencraBnenus o CTpoeHUHN aTOMOB: Moienb Pesepdopaa u moaens bopa.
KopnyckyisipHo-BoiHOBas Ipupoza 3JIEKTPOHA.
4.KBaHTOBBIE YKCIIa 3JIEKTPOHOB B aTOME. ATOMHBIE JIEKTPOHHBIE OPOUTAIIH.
[IpencraBienue 00 31EKTPOHHOM OOJIaKe.
5.DNeKTpOHHbIE U ANEKTPOHHO-Tpaduyeckue Gopmyiabl aToMoB. [lpencTtaBieHune o0 PHEPreTUYECKOM
ypoBHe u nogyposHe. [Ipunnun [Taynu. [Ipuanun HanMmensiuen 3Heprun. Ilpasuna Kieukosckoro. I1pa-
BWIO XyH/A.
6.Ilepuognueckas cucrema J[.M. MenneneeBa, nepuoanueckuii 3akoH. XapakTep M3MEHEHHUs pajuyca
aTOMOB, SHEPTMH NOHU3AIMH, CPOJICTBA K JIEKTPOHY,
OTHOCHUTEJIHOM 3JIEKTPOOTPHULATEILHOCTH U XUMUYECKUX CBOMCTB 3JIEMEHTOB I10 IpYIIaM U Mepuojiam
MEPUOJNYECKON CUCTEMBI.
7.Bunel xumMudeckoil cBs3u. MoHHAs M KOBajeHTHas CBI3b. CBONMCTBA KOBAJIECHTHOM CBSA3M: HACKIIIAE-
MOCTb, HAIPaBIEHHOCTh U NOJIAPU3YEeMOCTh. [[0pHOCTD CBA3M U AMMNOJIBHBIII MOMEHT KaK Mepa IMoJIsIp-
HOCTH.
8.OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBsi3ei. CIIMH-BaJI€HTHBIN U IOHOPHO
-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAaJIEHTHOM CBS3H.
9.IlpencraBnenue o rTMOpUIN3ALNUN ATOMHBIX opOuTaneit. Turel rubpuau3anuu u
MIPOCTPAHCTBEHHOE CTPOCHUE MHOTOATOMHBIX MOJIEKYII.
10.ITonsTHE O METO/IE MONIEKYJISIPHBIX OpOUTaNiell. DHepreThUecKre AuarpaMmMbl
JIByXaTOMHBIX MOJIEKYJI, 00pa30BaHHBIX aTOMaMH IMEPBOr0 U BTOPOTO MEPHOJOB MEPUOINUECKON CUCTe-
MBI.
11.TTopsinok cBa3u. MarHUTHBIE CBOMCTBA MOJIEKYJ B pamkax metoaa MO.
DHepreTuvecKue TuarpaMMbl JByXaTOMHBIX MOJIEKYJ, 00pa30BaHHBIX aTOMaMHt
BTOPOTO Mepro/ia NEPUOANYECKOIN CUCTEMBI.
12.IlonsiTHe 0 MeTanyeckou cBa3u. MloHHas, aTOMHas 1 MOJIEKYJISIpHAsE KPUCTAIUNIMYECKHUE PEIIETKU.
13.0OCcHOBHBIE KJIACCHI HEOPTAaHMYECKUX COEIUHEHHI: OMpPEAeIeHUsI, HOMEHKIATypa U B3auMOCBs3b. [lo-
HSTHE CTETIeHU OKHUCJICHHUS M COCTaBJIECHUE (OPMYI OKCHJIOB, THIPOKCHIOB U COJEH.
14.0Oxcuppl: kmaccudukaims, HOMEHKIATypa, CIIOCOObI MOTyYeHHUsI U CBOMCTBA. KHMCIOTHBIE 1 OCHOBHBIE
cBoHCTBa. AM(POTEPHOCTb.
15.KucnoTHO-OCHOBHBIN XapaKTep OKCHJIOB. Y CTAHOBJIEHHE XapaKTepa OKCUOB B
3aBHCHMOCTH OT IIOJIO’KEHUS 3JIEMEHTA B IEPUOINYECKON CUCTEME U OT CTENIEHU OKHCIIEHUS DJIEMEHTA.
16.'mapokcuabl: KUCIOTH B ocHOBaHUsA. Kiaccudukaiys, HOMEHKIATypa, CIIOCOOBI TIOJIYYCHHS M CBOM-
CTBa.

17



17.Conu: knaccudukaiys, HOMEHKIIATypa, CIIOCOObI TIOJyYEeHHS M CBOMCTBA.

18.IToHsAiTHE O BHYTpPEHHEH PHEPTUU M DHTAIBINU. DHEepreTudeckue 3PQPeKThl XUMUUYECKHX PEaKIUH.
3akon ['ecca. CTtanmapTHbIE TEIUIOTHI 00pa30BaHUsl XUMHUUECKHUX coeluHeHui. Tepmoxumudeckue pacye-
TBI.

19.ITonsiTue 06 sHTpOTIHMH, SHEprun [ n66ca. TepmoarHaMUYecKass BO3SMOKHOCTh ITPOTEKAHUS PEAKIIUMN.
20.CxopocTh XUMHUUYECKUX peakiuil. 3akoH AeiicTBusa Macc. KoHcTanTa ckopocTH. DakTophl, BIMSIOIINE
Ha CKOPOCTh PEaKIUU.

21.3aBUCHUMOCTB CKOPOCTH peakiuu oT Temneparypsl. IlpaBuno Baut—-T'odda. Dueprus akrusamum. Io-
MOT€HHBIA U Fe€TEPOreHHbIN KaTanu3. [IoHsITHE O HEeNMHbIX peakuusX.

22 Xumuyeckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO paBHOBecHs U dHeprus ' mb60ca, MX B3aMMOCBSI3b.
HamnpaBnenue nporekaHus XUMUYECKUX PEAKLIUM.

23 ITpunuun Jle [larense. BausHue KOHLIEHTpALMK PEarupyrolUMX BEUIECTB, TEMIIEPATYpPhl U JaBICHUS
HAa MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

24.00mas xapakTepucTuka pacTBopoB. OTIWYHUS pacTBOPOB OT MEXAaHWYECKUX cMmeceil. Dduznueckue u
XUMHUYECKHE MTPOLIECCHI TPU PACTBOPEHUMU.

25.CnocoObI BBIpaKEHUSI COCTaBa PACTBOPOB: ONPEACICHHS, EAUHUIIBI H3MEPEHHS.

26.PactBopbl HeanekTponuToB. OcMoc. 3aKOHBI HEANIbHBIX PacTBOPOB: BaHT—

l'odda, Payns.

27.2NeKTpOIUTHYECKAsT AUCCOLMAINSA. DIEKTPOIUTHL. [IoOHATHE O CHIIBHBIX M CJIAOBIX JJIEKTPOIUTAX.
Crenenb IUCCOLMALIMY U €€ 3aBUCUMOCTb OT KOHILIEHTPALlUU 3J1eKTposinTa. KoHcTaHTa qucconuaum.
28.0neKTpoauTHuecKas auccouuanus Bojbl. MloHHOe mpousBeneHue Bojbl. BomopoaHbslil mokasarenb.
Pacuer pH BOgHBIX pacTBOPOB KHUCIOT U OCHOBAHUU.

29.0npenenenune pH pactBopoB. Baxneiimme naaukatopsl. [Ipencrasienue o OyepHbIX pacTBOpax.
30.'eteporeHHOE paBHOBECHE B HACBIIIEHHOM PACTBOPE MaJIOPacTBOPUMOro 3ekTponuta. [Ipoussene-
HUE pacTBOPUMOCTH. PaKTOPBbI, BIUSAIOIINE

Ha PaCTBOPUMOCTb MaJIOPACTBOPUMBIX 3IEKTPOJIUTOB.

31.I'maponus coneil. Peakuust cpenbl B pacTBOpax pazIudHbIX coJiel. 3aluch YpaBHEHUI rUpoIn3a.
32.CoBMECTHBIN THIPOIU3 ABYX coJiel. BiusiHMe MPUCYTCTBUSA KHUCIOT, OCHOBAaHUM M JIPYTUX COJIEH Ha
paBHOBECHE I'MIPOJIU3A.

33.KoncranTta ruaponusa. CTeneHp ruipoin3a U €€ 3aBUCUMOCTb OT IPUPOABI, KOHIIEHTPALMU COJIU U OT
temneparypsl. Pacuer pH runpomnusa.

34.Tunsl XUMUYECKUX peakiuii. Peakiiuu oOMeHa B pacTBOpax 3J€KTPOJIUTOB.

35.0KucAUTEN HO-BOCCTAHOBUTENbHBIE peakiuu. [loHATHE OKUCINUTENS] U BOCCTAHOBUTENS,IPOLIECCOB
OKHCJIEHUS ¥ BOCCTAHOBJICHNUS. BaXkHEHIINE OKUCINTENN U BOCCTAHOBUTEIIN.

36.Tunbsl OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIINI: ONIPEIeeHUs U TPUMEPBL.
37.OKuCAUTENBHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTD: IOHATHE U TIPUMEPBI.

38.MeTopl pacCTaHOBKU KOA(DPHUITMEHTOB B OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.
39.KoH1IeHTpupOBaHHas cepHasi KMCIOTAa KaKk OKUCINTENb. B3auMozelicTBue ¢ MeTalslaMi U HEMeTasula-
MHU.

40.KoHueHTpupoBaHHas a30THas KHUCIOTAa KaK OKUCIMTENb. B3auMmozeiicTBue ¢ MeTaulaMd U HEMETall-
JaMH.

41.CrangapTHble 3J€KTpoJHbIe NMOTeHIMaNbl. CTaHIapTHBIA BOAOPOJIHBIA 3JI€KTpoJ. YpaBHeHue HepH-
CTa JUIsl METaJNIMYECKUX 3JIEKTPOJOB B PACTBOPE COJIM METala.

42 I'anpBaHn4ecKkue 1eMeHThl. Cxema rajJbBaHUYECKOTO AJIEMEHTA. Y PaBHEHMS JJIEKTPOAHBIX IPOLEC-
coB. 3/]C raapBaHMYECKOTO dJIEMEHTA.

43.HanpasieHue npoTEKaHUsl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM M CTaHJAPTHBIE DJIEKTPOJ-
HbI€ MOTEHIMAJIbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX cucTeM. Pacyer sHeprun ['m60ca M KOHCTAHTHI
paBHOBECHSI.

44 .951eKTpOoau3 PacTBOPOB AIEKTPONHUTOB. [locmenoBaTenbHOCTh pa3psiga HOHOB B MOJIEKYJ Bojabl. Co-
CTaBJICHHUE CXEMBI JIEKTPOJIN3A.

45.21eKTpoaun3 paciuiaBoB 3IEKTpoauTOB. [lomydeHue menouHbix, MeI0YHOo-

3€MEJIbHBIX METAJUIOB U AJIFOMUHMS B IPOMBIIUIEHHOCTH.
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49.Koppo3susa metamioB. OCHOBHBIE BUIbI KOPPO3UHU. METObI 3a1IIUTHI OT KOPPO3HH.

[MpakTnyeckune 3a1aHuA

1. HamummuTe 31eKTpoHHBIC (OPMYIIHI (pactpeaesieHrne IEKTPOHOB IO YPOBHSIM U MOyPOBHSIM) Clie-
ayrommx atoMoB: a) 28Ni; 0) g3Bi.
YKXKHUTE TSI KAKIOTO U3 SJIEMEHTOB:
a) MeTaJUT WIK HE METaJLT,
0) BO3MOXKHbBIE CTEIICHU OKUCIICHUS;
B) (OPMYJIBI OKCHIOB M UX THIIPATOB JUIS KAXKIOTO BaJICHTHOTO COCTOSIHUSI.
2. Beruncimuts AHY, peaxmun C2Hg(1)+7/202(r)=2CO2(r)+3H20(T).

298

3. Ha ckoabKO TpaycoB ClieayeT MOBBICHTh TEMIIEPATYPy CHCTEMBI, YTOOBI CKOPOCTD MPOTEKAIOIIEH B
Hel peakuuu Bo3pocia B 30 pa3 (y=2,5)?
4. OcymectButh creayrommii psa npespamienuii: Pb(CHzCOO)2—Pb(OH)2—Pb(NO3).—Pblo.

KpI/ITepI/II/I M IMIKajJ1a OOCHHMBAaHUA K HpOMe)KYTOHHOﬁ aTTCCTaluN «OK3aMCH»

[IIxana oueHuBaHuA

XapaKTepI/ICTI/IKa SHaHWA IIPEAMETA U OTBECTOB

OTJIINYHO (5)

CryzeHT TIy00KO U B TIOJTHOM 00BEME BIIAJIEET IPOTPAMMHBIM MaTepUaioM.
['pamMOTHO, MCUepIbIBAIOIIE U JIOTUYHO €r0 W3J1araeT B YCTHOW WM IUCh-
MeHHOU (hopme. [Ipu 3TOM 3HaET PEKOMEHIOBAHHYIO JINTEPATYPY, MPOSBISET
TBOPUYECKHI IMOJIXOA B OTBETaX HAa BONPOCHI M MPABHILHO OOOCHOBBHIBAET
MIPUHATHIC PEIICHUs], XOPOIIO BIaJICeT YMEHUSIMU U HaBBIKAMU TIPU BBITIOJ-
HEHUH [IPAKTUYECKHX 3a/1a4.

xopomio (4)

CtyaeHT 3HaeT mporpaMMHBIA MaTepHuall, FPaMOTHO M MO CYTH H3JIaraet
€ro B YCTHOHM WJIM MUCHMEHHOW (hopMme, MOIycKas HE3HAUYHUTENIbHBIC He-
TOYHOCTH B YTBEPIKICHUSAX, TPAKTOBKAX, OMPEACTCHHUSIX U KaTeTOpHUAX
WY HE3HAUUTEThHOE KOoMMuecTBO ommuobok. Ilpu 3TomM Biageer HEOOXO-
JUMBIMU YMEHUSIMH U HAaBBIKAMU MPHU BHIMOJTHEHUH MPAKTUYECKHX 3a]1a4.

YAOBJIETBOPUTENIHHO (3)

CryzneHT 3HaeT TOJbKO OCHOBHOW MPOrpaMMHBIA MaTepual, JOIMyCKaeT
HETOYHOCTH, HEIOCTaTOYHO YETKHE (POPMYJIMPOBKH, HEMOCIIEA0BaTENb-
HOCTh B OTBETaX, M3JaraéMblX B YCTHOW WM nucbMeHHOU (opme. [Ipu
9TOM HEJOCTAaTOYHO BJIAJICET YMEHUSMU U HABBIKAMHU IIPHU BBIIOJHEHUU
npakTuueckux 3aaad. Jlomyckaer 10 30% ommOOK B M31araeMbIX OTBETAX.

HEYJIOBJIETBOPUTENBHO (2)

CryneHT He 3HAaeT 3HAYUTENBHOM 4acTH NMpOrpaMMHOro Marepuaina. llpu
3TOM JIONyCKAaeT MPHUHLMIIKAIbHbIE OMIMOKHM B JI0KA3aTeIbCTBaX, B TPaK-
TOBKE TMOHATUN M KAaTeropui, MpOSBISET HU3KYIO KyJIbTYpy 3HaHWH, He
BJIa/IEET OCHOBHBIMU YMEHHUSMHU U HaBbIKAMU IIPU BBIIIOJHEHUH IIPAKTHYeE-
ckux 3agad. CTyZIeHT OTKa3bIBa€TCsA OT OTBETOB HA JONOJIHUTEIbHBIE BO-
MIPOCHI.

9. OCo0eHHOCTH OPraHM3alMu 00yYeHHUs JJISl JIMI C OTPAHMYEHHBIMU BO3MOKHOCTAMU 3/10-

POBbLSA U HHBAJIUA0B

[Tpu HEeoOXxonuMocTH paboydas mporpaMma yueOHOM TUCIMITIIMHBI MOXKET ObITh afanTHpoBaHa JIs
o0ecnieueHns: 00pa3oBaTENIbHOIO MPOLiecca MHBAIM/IOB U JIHUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3710PO-
Bbs, B TOM YHCJIE C IPUMEHEHHUEM DIIEKTPOHHOTO 00yUeHHs M TUCTAHLIMOHHBIX 00pa30BaTeNbHBIX TEXHO-

JIOTHH.

s saToro Tpebyercs 3asBleHHE CTYJEHTa (€ro 3aKOHHOTO IMPEJICTABUTENS) U 3aKIIOUYEHUE TCHU-
xojoro-meaunko-nenarornyeckoit komuccuu (IIMIIK). B ciiydae HeobxonumocT 00yyaronumces U3 Yuc-
JIa JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI (10 3asBJICHUIO 00yYaloLIerocs), a Iyisl HHBAJIUI0B
TaKXe B COOTBETCTBUU C MHIUBHUAYaJIbHON IPOTrpaMMON peadWiInTalMi MHBAJIUAA MOTYT IPEJIaraTbes
CIICAYIOIINE BapUAHTHl BOCIPUATUS Y4eOHOW MHPOPMALIMU C YUETOM MX MHIUBUAYAIBHBIX MCUXO(PU3HU-

YyeCcKUX 0COOEHHOCTE:
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— CO3/1aHU€ TEKCTOBOW BEPCUU JHOOOTr0 HETEKCTOBOIO KOHTEHTA JJIsl €r0 BO3MOXHOI0 Ipeo0pas3o-
BaHUS B aJIbTEPHATUBHBIC ()OPMBI, YAOOHBIE I PA3IMYHbIX TOJIH30BATEIICH;

— CO37aHUE KOHTEHTA, KOTOPbI MOYKHO NPEACTaBUTh B Pa3IM4YHBIX BUAAX 0€3 MOTEPH AAHHBIX
WIA CTPYKTYpPBI, MPETyCMOTPETh BO3MOKHOCTh MAaCIITAa0MPOBAHUS TEKCTa M M300pakeHHi 0e3 moTepu
Ka4eCTBa, IPEAYCMOTPETH JOCTYITHOCTh YIIPABJIECHUS KOHTEHTOM C KJIABHATYPHI;

— CO37JaHMEe BO3MOXKHOCTEH U 00y4aromuxcs BOCIPHHUMATH OJHY U Ty e WH(POpPMALHUI0 U3
pa3sHbIX MCTOYHUKOB, HalIpUMeEp, TaK, YTOOBI JIMIA ¢ HAPYIIEHUSMHU CIyXa MoJIydand HH(OPMALUIO BU3Y-
QJIbHO, C HAPYILLIECHUAMU 3PEHUS — ayJUAJIbHO;

— IPUMEHEHUE NPOTrPAMMHBIX CPEICTB, 00ECIEUMBAIOIIUX BO3MOKHOCTh OCBOCHHS HABBIKOB U
YMEHUH, POPMHUPYEMBIX NUCIHHUILIMHON (MOMIyJieM), 32 CUET aJIbTEPHATHBHBIX CHOCOOOB, B TOM YHCIE
BUPTYaJIbHBIX JJAOOPAaTOPUI U CUMYJIALIUOHHBIX TEXHOJIOTUH;

— IPUMEHEHHUE AIEKTPOHHOTO 00yUeHHsI, TUCTAaHIIHOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH JIIs T1e-
penaun MHPOPMALMKU, OPraHU3aLUK PA3JINYHBIX (OPM MHTEPAKTHUBHON KOHTAKTHOH paboThl oOyuarole-
rocsi ¢ MperoiaBaTesieM, B TOM YUCIIe BEOMHAPOB, KOTOPBIE MOTYT OBITh MCIIOJIB30BAHBI ISl IPOBEICHUS
BUPTYaJIbHBIX JIEKIIMH ¢ BO3MOXKHOCTBIO B3aUMOJEHCTBUS BCEX YYACTHUKOB JUCTAHIIMOHHOTO 00y4eHus,
IIPOBEJICHUSI CEMUHAPOB, BBICTYIUIEHUS C JOKJIAJAaMU U 3aIIUThHI BBIIIOJIHEHHBIX padoT, IPOBEACHUS Tpe-
HUHI'OB, OpPraHNU3aluH KOJJIEKTUBHON pabOThI;

— MIPUMEHEHUE 3JIEKTPOHHOIO 00YUYEHHMS, TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH A Op-
raHu3auuy GOpM TEKYIIEro U NpOMeKyTOUHOTO KOHTPOJIS;

— YBEJIMYEHUE NPOAOHKUTEIBHOCTH CIaul 00yYarolMMCsl HHBAJIUAOM WIH JIMIIOM C OTpaHUYEH-
HBIMU BO3MO>KHOCTSIMU 370POBbSI (POPM IPOMEKYTOUHON aTTECTALUU 110 OTHOIIEHUIO K YCTaHOBJIEHHOM
IIPOJIOJKUTENIBHOCTY UX CIAYM:

— IPOAOJDKUTEIBHOCTD CIIauM 3a4éTa MM 3K3aMEHa, IIPOBOJMMOIO B MUCbMEHHOH (opme, — He
Oonee ueM Ha 90 MHUHYT;

— IPOAOJKUTENLHOCTh MOJrOTOBKH 00YYaOLIErocst K OTBETY Ha 3a4€Te MM HK3aMeHe, IPOBOAU-
MOM B yCTHOU (hopme, — He Oosiee yeMm Ha 20 MUHYT;

— MPOJOIDKUTENIBHOCTD BBICTYIUIEHUSI 00YyYaromerocs Mpu 3alure KypcoBoil paboTel — He Oosee
4yeMm Ha 15 MUHYT.
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JIuCcT M3MEeHEeHN U TOIIOJITHEHUI

n/a

Bunsl nononneHuii u u3Me-
HEHUH

Jlata 1 HOMep MpoOTOKOIA
3acenanus kadenps (ka-

denp), Ha KOTOPOM ObLIH

paccMOTPEHBI M 0JI00PEHBI
W3MEHCHUS U JIOTIOJTHEHUS

[Toanucs (¢ pacuudpos-
KOM) 3aBeayromero kade-
poii (3aBeayromux kade-

pamMu)
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