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1. MepeyeHb NNaHUpyeMbiX pe3yfbTaToB OOy4YeHUA NO AUCLUNIIMHE, COOTHECEHHbIX C

I'I.I'IaHVIpyGMbIMI/I pe3yanaTaMM ocBOeHus 06pasoBaTeanoﬁ nporpamMmmbl

Leas0 ocBoeHHs] UCHMIUIMHBI SIBISETCS IIOATOTOBKA OOyYarONMXcs K HAydHO-
UCCIe0BaTeNnbekoil  aesrensHoctd 1o HanpasieHuto mnoarotoBku 13.03.01 «Temnosnepretuka u
TEIUIOTEXHUKA» TOCPEICTBOM OOECIICUCHHUS TAOB (HOPMUPOBAHUS KOMIICTCHIIMH, MPEIYCMOTPEHHOMN
®I'OC, B yacTu NpeACTaBICHHBIX HUKE 3HAHUW, YMEHUN U HABBIKOB.

B mpomecce ocBoeHUsI H3y4arOTCS 3aKOHBI, YIPaBISIONME TMPEBPAIICHUSIMU BEIECTB B
3aBHCUMOCTH OT COCTaBa, CTPOCHUS M BHEIHHUX YCIOBUH, KOTOpBIE MOKA3bIBAIOT JIOTMYECKUE CBS3U
MEXIy DPa3NTUYHBIMH OOJNACTAMH 3HAHUK. DTO O0ECeuuT OYIylMM CIEeIMHATNCTaM TPaMOTHOE U
TyOOKOE OBJAZICHUE MPOQHIMPYIONMMA AUCIUTUIMHAMUA . [103BOJUT yUUTHIBATh XUMHU3M MEPOTIPHUSITHI
B JanpHelmeil pabore. OCHOBHOM MCTOYHUK YHEPTUH — XUMHUYECKasi SHEPTUs TOILIMBA. 3HaHHUE COCTAaBa,
croco0a MmoJydeHu s, epepadoTKU, BO3MOXKHOCTEH TPaHCIOPTUPOBKU MO3BOUT CHU3UTH PACXO/I, YCTPa-
HSITh TTOTEPH, 00ECTIEUUTh OEPEKHOE OTHOIICHUE K OKPYKAIOIIEH cpejie.

3anaann AUCHHUIVIMHBI ABJIACTCA U3YUCHUEC MOHATUHHOIO afrmapara JUCHUIIIIMHBI, OCHOBHBIX
TCOPCTUYCCKUX MMOJIOKECHUN U MCTOOB, IMMPUBUTUC HABBIKOB IMPUMCHCHUA TCOPCTUUCCKUX 3HAHHUU JJIA
PEHICHUA MPAKTUYCCKUX 3a/1a4.

Jucuuriraa HampaBiieHa Ha POpMUPOBAHME CIICIYIOMIEH KOMIIETECHIINH

OIIK-2 «cmocoOHOCTh IEMOHCTPUPOBATH 0a30BbIC 3HAHUS B 00JIACTU €CTECTBEHHOHAYYHBIX JIH C-
[IUIUINH, TOTOBHOCTh BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIONMX B XOJE TP O-
(deccroHaTBHON ACSITETFHOCTH; MPUMEHSATD JIJISI KX Pa3peIieHus OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, M €-
TOI»

B pe3ynprare M3ydeHUs JUCHUILIMHBI CTYACHT JOJIKEH:

3HaTh:

- OCHOBHBIEC TTOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHUsI, KIacChl HEOPTaHUYECKUX BEIIECTB, TH-
bl peaKinii, 3akoHbl crexuomerpuu (OI1K-2);

- B3aUMOCBSI3b CTPOCHUS U CBOWMCTB XuMHu4ecknx coequueHuit (OI1K-2);

- YICHHS O XHMHYECKOM ITPOIECCE, MICKTPOXUMUUYCCKUX SBICHUSX, XAMUIO BaXKHEUIIIMX OMOTEH-
HBIX DJIEMEHTOB, UX uaecHTHGuKanuoo (OTIK-2);

Ymerts:

- UCIOJIB30BaTh MPUHLHUI NepuoanyHocTH U Ileproanueckyro cucreMy JUis peCKa3aHusl CBO i-
CTBA MPOCTHIX U CIIOKHBIX XAMUYECKUX COCAUHEHUM U 3aKOHOMEpHOCTeH B ux usMeHenuu (OTIK-2);

- MPOBOJIUTH PacyeThl IO ypaBHEHHIM XuMudeckux peakuuii (OI1K-2);

- paboTaTh C XWMHUYECKUMH PEAKTHBAaMHU, J1JaOOpaTopHbIM XuMuueckuM obopynoBanreM(OTIK-2);

- IPOBOJUTH Y4EOHO-HMCCIEOBATENBCKII SKCIIEPUMEHT HAa OCHOBE BJIa/ICHUsI OCHOBHBIMH IIpHe-
MaMH TeXHUKH padot B tabopatopuu (OI1K-2);

- 0(OpMIIITE pe3yNIbTAaThl SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX PAOOT, (OPMYIUPOBATH BBIBO-
np1(OT1K-2);

- QIanTUPOBATh 3HAHUS M YMEHHsI, MIOJTy4CHHBIEC B Kypce XUMHUH K IpoIeccaM, TPOUCXOASAIIM B

OI(p}I)KaIOH_[eﬁ Cpeac, K pCHICHUIO KOHKPCTHLIX 3a/la4, CBA3AHHBIX C HpO(b@CCHOHﬂJ'IBHOfI NCATCII BHOCTBIO
(OIIK-2).
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Buanern:

- HaBBbIKaMH Ha60paTOpHOFO HNCCIICAOBAaHUA, pa6OTI)I C XMUMHUYCCKUMU pPCAKTUBAMU U XUMHUYCCKH-
MU an60paMH; MCTOAaMH XUMUYCCKUX W MATCMATHUYCCKUX PACUCTOB; MCTOJaMH 06p360TKI/I Imoiay-
gaeMbIX pesynsratoB (OIIK-2).

2. MecTo AMCUMUNNUHLI B CTPYKTYpe ob6pa3oBaTeNlbHOW NPorpaMmbl

HucnuminHa otHocuTcss K Oa3zoBoil wactu gucuuniauH bl.b.6 oOpasoBarenbHON MporpaMMel
MTOJTOTOBKM OakaJlaBpOB IO HampaBjeHUWIO moaroToBku OakamaBpuara 13.03.01 «TermosHepreTuka u
TEIUIOTEXHUKa» TPOopuiIst «IHeproodecreyeHne NpearnpusTUi».

B cootBerctBum ¢ yueOHbIM TuiaHoM 1o HampaBieHuio 13.03.01 «TemmosHepreTnka W
TEIIOTEXHUKa) AUCHUILINHA «XUMHUsD» Oa3upyeTcsl Ha CIeIyloMX AUCIUIUINHAX:

b2.b5.4 Briciag mMaremMaTHKa;
b2.b.5 ®u3uka

3HaHUs, YMEHUSI W HABBIKH, MTOJYYEHHBIE CTYIEHTAMH B MPOLIECCE U3YUEHUS TUCHHUIIIUHBI, 5B-
JSIOTCST 0301 711 U3YYEHUSI CISAYIOIMX JTUCITUTUINH:

b1.5.9 Texanueckas TepMOJAMHAMUKA,

b1.b.12 TeopeTrndeckas MEXaHUKa;

Bb1.5.10 TermomaccooOMeH

b1.B.O/I.1 BeeneHue B TEMI03HEPTETUKY

b1.B.O/1.3 KoTenbHble YCTAHOBKHM M IMapOTeHEPATOPHI

Bb1.B.O/1.9 DnexrpocHabxeHre TPOMBILIUIEHHBIX TPEATPUITHI

b1.B.O/1.10 DnexrponpuBo Ha 00bEKTaX TEMI0IHEPTETUKU

B1B.O/I. 13 I'maporazoguHamuka;

b1.B. O/1.14 MarepuanoBenenue. TexHOI0russ KOHCTPYKIIMOHHBIX MaTEpUaIOB;

b1.B./IB.2.1 Metposornyeckue U3MEpeHUsI TEMJIOIHEPTETUKU U TEIIIOTEXHUKH;

b1.B.JZIB.2.2 Teopus TenionpoBOJHOCTH;

b1.B.JIB. 3.1 Yucnennsle METOIbI MOAETMPOBAHUS IPOLIECCOB TENIOIHEPTETUKN U TEMIIOTEXHUKY;
b1.B./IB.3.2 Teopust moaobusi 1 MOJACITUPOBAHU S TENIOIHEPTETUKN U TETNIOTEXHUKU

b1.B./IB.4.1 ®u3uko-XuMHUYECKHE OCHOBBI IOATOTOBKH BOJIbI U TOILIMBA;

b1.B.JZIB.4.2 BognoxuMudeckuii 0agaHC CUCTEM OUYHMCTKH MCTOUYHHKOB TEILJIOTHI;

b1.B.JIB.5.1 OcHoBbI TpaHdopmaIuu Termia,

b1.B.JIB.5.2 Cuctembl x1aocHa0KeHHST 00BEKTOB TETIOYHEPIETHKH ;

b1.B./IB.7.1 Tennorenepupyronpe yCTaHOBKH IPOMBIIUIEHHBIX MPEANPUSTUH;

b1.B./IB.7.2 YTunu3zanuus BbICOKOTEMIIEPATYPHBIX BTOPHUYHBIX SHEPTOPECYPCOB MPOMBIIUIEHHBIX MPE 1I-
MPUSATHMN.

Kypc «Xumus» crocoOCTBYeT pacHMpeHUI0 3HaHUK O CTPOCHHH M CBOMCTBAX XMMHYECKHX CO-
€AVMHEHHUH, POJIM XMMHUYECKUX PEAKIUN MPHU NOJYYCHUHN TOIUIMBA, JIEKTPOIHEPIUU, METAJUIOB U psla
JIpYruX MaTepuasoB JJsi COBPEMEHHOW AJIEKTPOTEXHUKU . 3HAaHUE COCTaBa TOIJIUBA, CIIOCO0a €ro momy-
YeHus1, nepepaboTK, BO3MOKHOCTEH TPaHCIOPTUPOBKU MO3BOJIUT CHU3UTH PACXOJl, YCTPAHSAThH MOTEPH,
obecrieunTh OEpeKHOE OTHOIICHUE K OKPYXKAIOIIEH cpejie.
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3. O6bem gMcUMNNMHBbI B 3a4€THbIX egUHULaxX C yKasaHueM Konm4yectBa akageMUYeCcKux
YacoB, BblAeNeHHbIX Ha KOHTaKTHYI paboTy oby4arwmuxcsa ¢ npenogasatenem (nNo Bu-
AaM y4yeOHbIX 3aHATUMW) U HA caMOCTONATeNIbHYIO paboTy obyyarowmxca

AynuTopHasi padora

MaremaTuueckuii u
uxn: N
€CTECTBEHHOHAYYHBIN Kype
Yactp nukna: baszoBas
Ne mucuuniInHe o yueOHOMY IUIaHy: b1.b.6
Yacos (Bcero) mo yueOHOMY TIJIaHYy: 180 1
TpynoemkocTh B 3a4eTHbIX ennHunax (3ET) |5 1
Jlexuuu (3ET, vacoB) 022 8 1
[Mpaktuyeckue 3anstus (3ET, gacos) 011 4 1
JlabopaTtopusie pabotsl (3ET, gacoB) 011 4 1
O06BeM caMOCTOSTENBHON paboThI 4,31 155 1
o yueOnomy riany (3ET, dacoB Bcero)
3auer 1
Ox3amen (3ET, yacoB) 025 9 1
CamocTosiTeqbHAs padoTa CTYACHTOB
Bun pabot Tpynoémkocts, 3ET, yac
N3ydyeHne maTepuanoB JEKIUH (JIK) 0,67 24
ITonroToBKa K MPAaKTHUECKUM 3aHSITHUAIM (I13) 0,17 6
[ToAroToBKa K BHIIOJHEHUIO U 3alUTE J1a00paTOpHOM paboThI (J1a0) 0.22 8
BeimonHenne pacyeTHO# paboThl (KOHTPOJIBHO# ) 1,50 54
BrinonHeHne KypcoBoro mpoekra (paboThl) -
CamocTosTenbHOE U3yYCHUE JOTOJHUTEIBHBIX MATEPUATIOB 0,75 27
mucnumauabel (CPC)
IToaroToBKa K TECTUPOBAHUIO -
[ToaroToBka K 3auety -
[ToaroToBKa K K3aMeHY 1,0 36
Bcero: 4,31 155

4, Co.nepx(al-me ANCUUNJIUHDbI, CTPYKTYpUpoBaHHoe no Temam C ykasaHnem orBeaeHHOro
Ha HUX KonnyectBa akageMmyeCknx m sngoB yqe6|-|b|x 3aHATUN

Bumpr yueOHO 3aHATHI, BKIIFOYAs caMo-

No Bcero CTOSITETIEHYIO pabOoTy CTYJCHTOB, U TPYJO-
H/‘H TeMbl TUCIMIUTUHBI 4acoB HA | eMKOCTH (B Yacax)
TeMy
JIx Jlab Ilp CPC B T.4.
HHTCPAKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHk1aTypa Heopranm4yecKux
1 BemiecTB. CrexmomMeTpuyecKue 3aKOHBI. 13 13
Knaccnl BemecTB. DKBHBAJIEHT.
2 Tema 2. CTpoeHne aToma. 17 1 16
3 Tema 3. Xumuueckasi CBf3b. 17 1 16
4 Tema 4. JHepreTHKa XUMHYECKUX MPO- 13 13
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LEeCCOB.

5 Tema 5. Xumnueckasi KHHeTHKA.
Xumnueckoe u (pazoBoe paBHOBecHe.
Tema 6. PacTBopbl. lucnepcHbie cucre-
Mbl. PacTBOpBI 3/1€ KTPOJIMTOB.

26 2 2 22

18 2 16

Tema 7. DjieKTPOXUMHYECKHE CUCTEMBI.

7 OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA BellecTB. ['ajibBaHn4ye cCKuit
3JIeMEeHT.

8 Tema 8. DiekTpo/IM3 pacIuIaBOB U BOJI-
HBIX PACTBOPOB 3JIe KTPOJIUTOB.

Tema 9.Koppo3usi mertanioB. Meponpu-
SITHS 10 3alUTe METAJJIOB OT KOPPO3HM.
Bcero 180 yaca no Buagam yuyebHbIX 3aHATUIA,
BK/IIOYaA 9 4acoB Ha NpoBeAeHME IK3amMeHa

27 2 2 23

13 13

27 2 2 23

8 4 4 155

Conepxxkanue mo BUJAaM y4eOHBIX 3aAHATHH

Tema 1.0cHOBBI HOMEHKJIATYPbI HEOPraHU4Ye CKUX BellleCTB. ATOMHO-MOJIEKYJISPHOE YYeHHe U CTe-
XHoOMeTpHYecKHe 3akoHbl. Kitacecbl Heopranmye cKux BelleCTB.
CamocTosiTe/ibHasi pa6oTa. BeimonHenue pacdetHoro 3axanus (6 4acoB), MOJArOTOBKA K K3aMe-
Hy (4 4yaca), caMOCTOSATEIbHOE H3yUeHHE y4eOHHKA, MaTEepUaIoB mocoOus (3 Jac) ; 3a1auu Ha pac-
4eThl 10 GopMyJIaM U ypaBHEHUSIM, SKBUBAJICHT. BeIUrclieHHs] 3HaYeHUH MOJISIPHBIX Macc YKBUBa-
JIEHTOB 3JIEMEHTOB, OKCUJ0B, KHCJIIOT, OCHOBAHHM, coel. Perenne 3a1a4y Ha 3aKOH DKBHUB aJICHTOB.
(Bcero mo reme 1 — 13 gacos).
Texkyumii KOHTPOJIb — KOHCYIBTUPOBAHHUE 110 HESICHBIM BOIIPOCAM 3aJaHUU.

Tema 2-3. Ctpoenue atoma. KBaHTOBBIE YHCIIA.
Jlexnus 1 Ctpoenue aroma. KBanToBBIC yrcna. DIeKTpOHHBIE GOPMYIBI. DJIEKTPOHHBIE POpPMY-
JIbI aTOMOB 3JieMeHTOB (1 1ac).
CaMmocTosiTesqibHasi padora . M3yuenne marepuanoB Jekuuil (3 yaca), BHIIOIHEHUE PACUETHOTO
3amanus (6 yacoB), MOATOTOBKA K dK3aMeHy (4 yaca), caMOCTOSATEIILHOE M3YydCHHE YIeOHHKA, Ma-
TepuasaoB mocoous (3 uaca), (Bcero mo teme 2 — 16 gacos).
Marepuan caMOCTOATENBHOTO U3YUYEHUS: OCHOBHBIC MPUHIUIIBI KBAHTOBOM TEOPUH CTPOSHUS Be-
IECTBA: MIPEJICTABICHUS O KOPIYCKYJISPHO-BOJTHOBOM JIyaIM3Me SIBJICHUN MHUKPOMHPA, IPUHIIHIIE
HeonpeeneHHocTy, ypaBuenuu lllpenunrepa, BomHoBOU (yHKUIMH, aTOMHON opouTtanu. CTpyKTy-
pa mepuoanydeckoil cucreMbl. CoBpeMeHHbIe GOPMYITHPOBKU MEPUOANIECKOro 3akoHa. CBoiicTBa
aTOMOB 3JIEMEHTOB: IMIOTEHIIMAJI HOHHU3AIUU, CPOJICTBO K DIIEKTPOHY, IEKTPOOTPHIIATEIIEHOCTb, Pa-
JMYCBhI, 00IIMe XUMUYECKUE CBOICTBA U MEPUOIUYECKUM XapaKTep UX U3MEHEHHUs. 3HaueHue nep u-
OJTMYECKOTO 3aKOHA.
Tema 3. Xumuueckasi cBsizb. KoMIjie KCHbIE cOeTMHE HUS.
Jlexnus 1 Xumuueckasi ¢Bsizb. OCHOBHBIE BU/Ibl XUMUUYECKOU CBsI3U. OCHOBHBIE XapaKTePUCTUKU
CBSI3U: JUIMHA, YHEPTHS, BAICHTHBIN yron. MoHnHas cBs3b. KoBaneHTHas cBsI3b. MeTO1 BaTeHTHBIX
cs3eit (BC) — oCHOBHBIC IMOJIOKEHUS METO/I, G U T -CBSI3H. DJIEKTPUUECKUE TUTIOIBLHBIE MOMEHTHI,
HaIpaBJIECHHOCTh U HACBIIIEHHOCTD, YHEPTUS U IJIMHA CBS3U. TUIIBI THOPUIN3AIUHT ATOMHBIX OpO U-
Tajel u reoMeTpus MoJiekya. HenmojeneHnHnbie 3JeKTpOHHBIE Taphl MOJIeKyll. (1 dac)
CamocTosiTeqibHast padora. l3ydenne marepuanoB jeknuid (3 vaca), BBHIIIOJHEHHE PAcue€THOTO
3aaaHus (6 4acoB), MOATOTOBKA K 3K3aMeHY (4 4aca), CaMOCTOSITEIbHOE U3yUCHUE YUeOHHMKA, MaTe-
puasnoB nocobwus (3 gaca), (Bcero mo Teme 3 — 16 yacon).
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Marepuan caMOCTOATENBHOIO U3Y4EHUS: DHEPIUsl KOBAJEHTHBIX CBA3EH M DHEPreTHKAa XUMHYE-
CKMX peakuuii. BzaumonelicTBe MoJIeKyll ¢ BOJOH Kak CJIECTBHE 00pa30BaHUs BOJOPOIHBIX CB s-
3ed ¥ B3aMMOJEHCTBUS JUITOJIEH BOIBI C aTOMaMH, UMEIOIIMMU 3HAUnTEIbHbIE 3apsanbl. CTpoeHHe
KOOpAVHALIMOHHON cepsl KOMIIJIEKCHBIX COCIMHEHHUI: LICHTPAJIbHBIN WOH -
KOMILJIEKCOOOpa30BaTellb, JINTaHbl, JOHOPHBIE aTOMbI JIUTAaHJI0B, KOOPJIMHAIIMOHHOE YUCIO, Te0-
METpHsl KOOPAMHALMOHHOM cdephl, BHEIHEC(HEpHbIE HOHBI. YCTONYMBOCTh KOMIUIEKCHBIX COEIU-
HEHUU B pacTBOPAX, KOHCTAHTa HECTOMKOCTH.

Tekyumii KOHTPOJIb — KOHCYIBTUPOBAHHUE 110 HESICHBIM BOIIPOCAaM 33JaHUM.

Tema 4. JHepreTHKa XUMHYeCKUX MPOLECCOB.
CaMocTtosiTebHAsi padoTa. BrinonHeHWe pacyeTHOro 3a1aHust (6 4acoB), MOATOTOBKA K dK3aMe-
HYy (4 yaca) caMOCTOsITelIbHOE H3ydeHHe ydeOHHKa, MaTepranoB mocobus (3 uaca): (Bcero mo teme
4 — 13 yacos).
Marepnan caMOCTOSATEIBHOTO M3YUSHHS: COCTOSIHME BEINECTBA; TEMIIEpaTypa W JaBJICHHE Kak Ia-
paMeTpbl, OMPEIETAIONME COCTOSHUE BEIECTBA. DHTANBIHUSA KaK (YHKIMS COCTOSHHUS BEIIECTBA,
KaK Mepa 3araceHHOW BEIeCTBOM SHEPTHH. DHTAIBIUS U TEIUIOBOM A(deKT peakiuu. Berancie-
HUE SHTAJIBIINYU PEAKIUU 110 3HAUEHUSIM SHTAJIBIUNA 00pa30BaHUsI IPOJYKTOB U PEAreHTOB PEaKIMH.
CobGoanast sHeprust ['mb6ca kak QyHKUMS cocTOsiHUS BemecTBa. AG peakuuu, Kak MpuyuHa mpo-
TEKaHMsI CAMOTIPOM3BOJIBHBIX TIporieccoB. CBsa3b AG peakiuu ¢ KOHCTaHTOH paBHOBecHs. Berumc-
nenune AG peakiuu 1o 3Hau€HUsM CBOOOJHBIX SHEPIUil 00pa3oBaHMs NIPOAYKTOB U PEareHTOB pe-
aKuMM. ODHTPOMUS KaK Mepa BEPOSATHOCTH MAKpOCOCTOSHUS. BeIunciieHrne HTPOIIUH 110 SHTPOII U-
M TPOAYKTOB M PEAareHTOB peakUuU. DHTAIBIUWHBIA U SHTPONUMHBIN BKIaIbl B CBOOOIHYIO
3Hepruio peakuuu. IIporno3upoBanye HalpaBIeHUs PEAKIINY.
Texkyumii KOHTPOJIb — KOHCYIbTUPOBAHUE IO HEICHBIM BOIIPOCAM 33/1aHHH.

Tema 5. Xumnueckasi KWHeTHUKA. XUMU4eckoe u pa3oBoe paBHOBecHe.
Jleknusi 2. XuMuueckasi KHHETHKA: CKOPOCTb PEaKUU U METOJIbl €€ PeryIMpOBaHUsl, KOJIeOaTel b-
HbI€ peakuuu; 3aKoH JeHCTBUS Macc. 3aBUCUMOCTh CKOPOCTH peakiuu OoT Temneparypsl. [IpaBuiio
Bant-T'ohda. YpaBaenue Appenunyca. Katanutuueckue cucremsl. Katanuzaropsl. XuMuU4Yeckoe 1
($a3zoBoe paBHOBECHE B TOMO- M T€TEPOTCHHBIX cucTeMax. CMeleHre paBHOBECHS B IENIAX OJIH O-
CTOpOHHero npoTtekanus peakuunu (nmpunuun Jle-Ilarense). Koncranrta paBuosecus Ilpumeps! pe-
LIEHUs TUIOBBIX 3a7a4. (2 yaca)
IIpakTuueckoe 3ansiTue 1. Kuneruka. PaBHoBecue. Pemenue 3aqau Ha 3aBUCUMOCTh CKOPOCTH
peaxkuuu OT pa3IH4HbIX (AKTOPOB, Ha MpuMeHeHnue npuHuuna Jle lllarenase k cMelieH0 paBHOB e-
cus. (2 yaca)
CamocrosiTesqibHasa padora. l3ydenue marepuasoB JieKuH (6 4acoB), MOATOTOBKA K IpaKTHYe-
ckoMy 3aHsTHIO (3 Yaca), BBIMOJIHEHUE PACUETHOTO 3a7aHus (6 4yacoB), MOArOTOBKA K 9K3aMeHY (
4 yaca), caMOCTOSITEIIPHOE M3y4eHUE YydeOHUKa, MaTepuanoB rmocodus (3 gaca): (Beero mo teme 5
— 22 4aca).
Martepuan camMOCTOSTEIBHOTO M3YYEHHS: XMMUYECKasi PEAKIUs KaK IOCIeA0BaTENIbHOCTD 3JIEMEH-
TapHBIX CTaJAWN. 3aKOH JEHCTBYIOLMX MacC — OCHOBHOM 3aKOH XMMHYECKON KUHETHUKU JJIS dJle-
MeHTapHOH cTaguu. KoHcTaHTa CKOpOCTH peakiuuu. 3aBUCUMOCTh CKOPOCTH PEaKI[MU OT TeMIIepa-
Typel. [IpaBuno Bant I'odda. YpaBHenue Appenumyca. IlpencraBienne o0 dHEPrUM aKTHBAIUH,
HHEPreTHYEeCKOM Oaphepe U MepexoJHOM aKTHBHPOBAaHHOM KomIuiekce. Karanus.
XUMHUYECKOEe paBHOBECUE KaK PE3yJIbTaT CaMOIIPOU3BOJIBHOIO MPOTEKAHUS 0OpaTUMON peakiuu
3akoH aeiicTByroumx macc. Koncranrta paBHoBecus. CMmeleHUE paBHOBECHUS TPU U3MEHEHUH KO H-
LIEHTpaluKu, TeMrneparypsl, napiaenus. [Ipunuun Jle [larense .
Tekyumii KOHTPOJIb — YCTHBIN ONPOC MPU MPOBEAECHUH JOMYCKa K JJabopaTOpHOM paboTe, 3almTa
1ab0opaTOpPHBIX padoT.
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Tema 6. PacTBopsl. lucnepcHbie cucTeMbl. PAacTBOpBI 3/1€ KTPOJIUTOB.
IMpakTnyeckoe 3aHsaTHEe 2. PacTBOPHI 3JEKTPONHUTOB. PemeHne 3amad Ha BEIYMCICHUE KOHICH-
TpallMM MOHOB, Ha pacyeT BeIMYMHBI pH CHIBHBIX M CIAOBbIX 3JEKTPOIUTOB, HA YMEHHUE MHCATh
YpaBHEHMsI TUPOJIN3a M pacueT KOJIMYECTBEHHBIX XapaKTepUCTHK 3TOTO Ipoliecca. (2 yaca)
CamocrosiTesibHasi padoTa . [IoAroToBKa K MPaKTHYECKOMY 3aHATHIO (3 waca), BBIMOJIHCHHE pac-
4eTHOro 3a/1aHus (6 4acoB), MOArOTOBKA K 9k3aMeHy ( 4 4yaca), CaMOCTOSTENIbHOE M3y4eHHE ydeO-
HUKA ¥ METOJMYECKMX yKa3aHuii(3 daca), (Bcero mo teme 6 -16 yacos).
Marepuan caMOCTOATENIBHOIO U3Y4EHUS: paCTBOPbI KaK CMECH MOHHO- U MOJIEKYJIIPHO-/IU YPOBHS
aucrepcHocTH.. [Ipuunnbl oOpazoBaHus pacTBOpoB. IIpuposna MEKMOIEKYISIPHBIX CUJI B PACTBO-
pax. DneKTpoauThl. TUIIBI CUIIBHBIX 3JIEKTPOIUTOB. I'naparanus noHos. [lepBuyHas u BTopuyHas
TUJipaTHble 00O0JOYKH. 3aBUCHUMOCTh PAaCTBOPUMOCTH CHJIBHBIX AJIEKTPOJIMTOB OT SHEPIrHUU KpHU-
CTAJUIMYECKOW pEIeTKH M SHEPruM TUpaTallui MOHOB. AKTHBHOCTb, KOO(PHUIIMEHT aKTUBHOCTH,
MOHHas cuja pactBopa. Tumbl cnadbix anekrpoauToB. KoHcTanTa u crenens aucconuanuu. Bona
Kak cya0blii 71eKTpoinuT. BogopoaHblili M MMAPOKCUIIBHBIN MOKa3aTeau pacTBopoB. ['uiaponus co-
JIEH.
Texymmii KOHTPOJIbL — YCTHBIN ONPOC MPHU MPOBEIEHUHU JOIYyCKa K JJabopaTopHOU padore, 3ammTa
1a00paTOPHBIX PabOT, OIIPOC Y «IOCKN» Ha MPAKTUUECKOM 3aHSATHH.

Tema 7. Dnexrpoxumnyeckue cucreMbl. OKHCINTEJbHO-BOCCTAHOBHUTEIbHbIE CBOMCTBA BEIIECTB.

I'anbBaHMYeCKUI 3JI€MEHT.
Jleknusi 3. OKUCIAMTETBHO-BOCCTAHOBUTENBHBIE PEAKIMU B JJIEKTPOXUMHUHU. Bo3HUKHOBEHHE
JIBOMHOTO 3JIEKTPUYECKOTO CJIOS Ha IpaHUlIe pas3liesia MeTaJlI-pacTBop. Pacuer paBHOBECHBIX MO-
TEHLHAJIOB 1O ypaBHeHHIO HepHcra. YeTpoicTBO U ycioBUsl pabOThI rajJbBaHUUECKOTO 3JIEMEHTa
Hanusns-SAko0u. Cxembl, rpaduku MOJAPU3ALMOHHBIX KPUBBIX, 3JeKTpoaHble peakuuu. TOP.
B/1C.(2 gaca)
JlabopaTopnasi padora 1. ['anpBaHnnYeckuii 25ieMeHT. OBaJieHHE METOIUKON COCTABICHUS T'ajlb-
BAHUYECKUX LIENEN U N3MEPEHU S HAallPSDKEHU S FaJIbBAaHUUECKUX 2JIEMEHTOB (2 yaca).
CamocTosiTesibHasi pa6ora . V3yueHue marepuainoB JIEKIHil (6 4acoB), MOATOTOBKA K BBITIOJHE-
HUIO U 3anmTe JaboparopHoit pabotel Ne 1 (4 gaca), BeIoSHEHHE pacueTHOTO 3amanus (6 yacos),
MOATOTOBKA K DK3aMeHY (4 Jaca), CaMOCTOSTEIbHOE M3ydeHHE YUeOHHMKa M METOJUYECKHX yKa3a-
Hui (3 yaca), (Bcero mo teme 6 -23 yaca)
Marepuan camMOCTOSATENbHOrO u3ydeHUs: CTexuomerpuueckue KOI(PPUIIMEHTHl OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuil. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE IOTEHLMANBl. YpaBHEHUE
Hepucra. Onpenenenne HalpaBJIeHUH U ITyOUHBI TPOTEKAHU S OKHCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaKuuil C MOMOIBIO OKMCINUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIIMAIOB. JIBOMHOMN 3ieKTpHUue-
ckuil cioil. ["anpBaHMYeCKUE AIEMEHTHI AEeKTpoAHble nmoTeHuHnanbl U 3 /1C ranbBaHUYECKUX DIl e-
MeHTOB. HopManbHbIi (CTaHIAPTHBIN) MOTEHIIUAN. DJIEKTPOIbl HHAUKATOPHBIE (M3MEPUTENBHBIC)
U BCIIOMOTaTeNbHble (CpaBHEHMS).
Texyummii KOHTPOJIbL — YCTHBIN OIPOC IPH MPOBEIEHUHU JOIYyCKa K JJabopaTopHOM pabore, 3ammTa
nabopaTopHOW pabOTHI.

Tema 8. DiiIeKTPO/IU3 PacNJIaBOB U BOJAHBIX PACTBOPOB 3JIe KTPOJIHUTOB.

CamocTosiTesibHasi padoTa. BeimomHeHne pacueTHOro 3a1aHusl (6 4acoB), MOATOTOBKA K dK3aMe-
HY (4 4aca), CaMOCTOSITEIbHOE H3YdCHUE YYCOHHMKA U METOAMYECKHX ykazaHuil (3 waca), (Bcero mo
Teme 8 - 13 vacoB)

Marepuan caMOCTOATETBHOTO HM3YYCHHUS: MOCIEJOBATEIbHOCTh IMPOTEKAHUS MPOIECCOB HA DIICK-
TPOAAX MPH DJIEKTPOJIU3E C PACTBOPUMBIMU M HEPACTBOPHUMBIMHU 3JIEKTpOJaMu. 3akoHbl Dapazes.
Beixon mo Toxy. ['paduiku mossipiu3alimOHHBIX KPUBBIX TIPU AJIeKTpoiiu3e. [[puMeHenne aIeKTpoIin-
3a.
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Texymmii KOHTPOJIbL — YCTHBIN ONPOC MPH MPOBEIEHUHU JOIYyCKa K JTJabopaTOpHOU padoTe, 3ammTa
nabopaTopHOU pabOTHI.

Tema 9. Koppo3usi MeTa/LuioB. MeponpusiTis MO0 3alMTe METAJIOB OT KOPPO3HM.
Jlekuus 4. Koppos3usi MeraminoB. XuMuueckas KOpPpO3Hs. YCIOBUS MPOTEKAHUS KOPPOZUOHHOTO
npoiiecca. DIEKTpoXuMHUeckasi Koppo3us. CxemMbl MUKPOTaTbBAaHUYECKUX KOPPO3MOHHBIX dJe-
MeHTOB. [lonsipu3zanus npyu KOppo3nOHHOM Iporuecce. Koppo3noHHass yCTOHYMBOCTb METAJNIOB U
crutaBoB Knaccudukanuss mMeponpusTUil 1Mo 3aliTe METAUIOB OT KOPPO3UuU. MeToIbl 3JeKTPOXH-
MHUYECKON 3alMThl (KaTOJHAs, aHOJAHAS, IPOTEKTOpHAs).  3alMTHbIE HeMEeTaJINYecKue, MeTaj-
JMYeCKUe NOKpHITHSA (2 yaca)
JlabopaTopnasi pa6ora 2. Koppos3uss MetaiuioB. 3anmra OT Koppo3uu. M3ydeHue ycioBuil BO3-
HUKHOBEHUSI KOPPO3MOHHBIX MUKPOTaJbBAHUYECKUX JIEMEHTOB, SIBJICHUS MOJISIPU3ALINU U JIEMO -
pH3alKU IPU KOPPO3HH. 3HAKOMCTBO C HEKOTOPBIMH METO/IaMH 3aIlAThl METAIIIOB OT KOPp 031 (2
Jaca).
CaMmocrosiTesibHasi padoTa . M3ydeHne marepuanoB JeKiuii (6 4acoB), MOATOTOBKA K BBITIOJHE-
HUIO U 3almTe JJaboparopHoii paboTsel Ne 1 (4 waca), BeIMOIHEHHE pacyeTHOro 3aanust (6 yacos),
MOJrOTOBKA K dK3aMeHy ( 4 daca), caMOCTOATEIbHOE M3ydeHHE Y4eOHWKA U METOJMYECKUX yKa3a-
Huii (3 gaca), (Bcero mo teme 9 - 23 yaca)
Marepuan caMOCTOATENBHOIO U3YUEHHUs: OCHOBHBIE BUBI KOPPO3UHU: XUMUUECKAsl KOPPO3HUsl, dIIEK-
TPOXUMHUUECKasi KOppo3us. MeToApl 3alMThl OT KOPPO3UH: JIETHPOBAaHUE, DJIEKTPOXUMHUYECKas
3aIlMTa, 3alMTHBIE MOKPBITUS, U3MEHEHHUE CBOMCTB KOPPO3HMOHHOH cpezpbl. MHrnOuTOopsl Koppo-
3UH.
Texymmii KOHTPOJb — KOHCYJIBTUPOBAHUE IO HESICHBIM BOINPOCAM 3a/IaHUM, METOINYECKUX YKa-
3aHUM, TpeIBapUTENbHAS MPOPA0OTKA M BHIMOJHEHUE WHIUBHUAYaIbHOTO 33/IaHUsI BO BpEeMs ycTa-
HOBOYHOMW U SK3aMEHAI[MOHHOMN CECCHH.

HpOMC?KyTO‘IHaSI aTTecTanus 1o JMCHUIIVIMHE : IK3aMCEH
I/ISYIIGHI/IC JUCHHUIIIINHBI 3aKaHYHNBACTCA 3K3aMCHOM. OK3aMeH IMPpOBOAUTCA B COOTBCTCTBHUU C ITo-

JIO’)KEHUEM O 3a4€THOU M K3aMeHallmoHHOM ceccusix B HUY MOU u MHCTPYKTUBH bIM MHCHbMOM
ot 14.05.2012 r. Ne 1-23.

5. I'Iepequb y‘le6HO-METOAM‘-IGCKOFO obecrneyeHnss ONA CaMOCTOSITENIbHOMN pa6OTbl
06yqalou.mxc;| no aucumniinHe

Jis obecriedeHnst CaMOCTOSITETIbHON pabOThl pa3paboTaHbl:
METOJIMYECKHE YKa3aHHs I10 CAMOCTOSATEIbHOM paboTe MpH MOArOTOBKE K MPAKTUYECKUM 3aHSTHU-
SIM ¥ Ta0OPaTOPHBIM pabOTaM, BBITIOJHEHUU pacyeTHO-Tpaguueckoi paboThl (CM. MPHIIOKEHHE K HACTO-

sedt PITT).

6. ®OHA OLEHOYHbIX CPeacTB ANs NpoBefeHUsi NPOMEXYTOYHOW aTTecTauum obyualo-
LWMXCcAa No gucumnnuHe

6.1 NMepeyeHb KOMNETEHLUMUN C yKazaHMeM 3TanoB Ux popmMmpoBaHuUA

[Ipu ocBoeHMM IUCHUIUIMHBI GopMmupytoTcs cienyrompas komrnereHius: OIIK-2 «nocoOHOCTH
JEMOHCTPUPOBATh 0a30BbIe 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JIU CIIUTIIINH, TOTOBHOCTD BBISIBIIATH
€CTECTBEHHOHAY4YHYIO CYLIHOCTh NpPOOJeM, BO3HUKAIOIMX B XOA€ NPO(PECCHOHAIBHOU AEATEIbHOCTH;
MPUMEHSATH JUISl UX Pa3pEIICHHUs] OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS.»
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VYkazaHHasi KOMIIETEHIUS POPMUPYETCS B COOTBETCTBHH CO CIEIYIOIMMHU dTarlaMu:

1. ®opMupoBaHue U pa3BUTHE TEOPETHYECKUX 3HAHUMN, MPETYCMOTPEHHBIX YKa3aHH bIMH KOMIIE-
TEHLUSIMU (JICKIIMOHHBIC 3aHSITHS , CAMOCTOSTENIbHASI pad0Ta CTYICHTOB ).

2. [IpuoOpeTeHne U pa3BUTHE IPAKTHUYECKUX YMEHHH, TPETyCMOTPEHHBIX KOMITETECHITU IMU (TTpaK-
TUYECKUE 3aHATHS, TabopaTopHbie paboThl, camocTosTenbHas padora cryaeHToB (OIIK-2).

3. 3akperuieHne TCOPETHYECKUX 3HAHWM, YMEHUHM U NPAKTUYECKUX HABBIKOB, MPELYCMOTPEHHBIX
KOMIIETCHIIMSIMH, B XOJI€ 3alMT Ja00paTOpHbIX paboT, a TakKe PEIICHUs] KOHKPETHBIX TEXHUUYECKUX 3a-
Jla4 Ha MPAKTUYCCKUX 3aHATUSX M YCIeIHOoW crauu sx3amena (OI1K-2).

6.2 OnncaHue nokasartenem u KputepumeB oLueHNBaHUA KOMMeTeHUMN Ha pa3nny-
HbIX 3Tanax ux CbOpMVIpOBaHVIFI, onuncaHusd WKan oueHnBaHuA

CdopMupOBaHHOCTh KOMIIETEHIIMM B paMKaX OCBOEHMS JAaHHOW TUCLUIUIMHBI OLICHHUBAETCS IO
TPEXypOBHEBOM ILIKAJIE:

- TIOPOTOBBIN YPOBEHD SABJIETCS 00S3aTEIBHBIM ISl BCEX 00yJaroIMXcs 0 3aBEPIIEHUH OCBOEHUS
JUCLUTIINHBL;

- MPOJBHMHYTHII YPOBEHb XapaKTepU3yeTCs MPEBBIICHUEM MUHUMAJIBHBIX XapaKTepUCTHK chop-
MHUPOBAHHOCTH KOMIIETEHI[MHU 110 3aBEPUICHUN OCBOCHUS AUCLIUIIINHBI;

- DTAJIOHHBIM YPOBEHb XapaKTE€PU3yeTCs MAKCHMAJIBbHO BO3MOYKHON BBIPA)KEHHOCTBIO KOMIIETCH-
LIUU U SIBJISIETCS BaXKHBIM KAUECTBEHHBIM OPUEHTUPOM JIJIsl CAMOCOBEPIIEHCTBOB aHUSI.

[lpu mocratouHoM kaudecTBe ocBoeHHs Ooinee 80% mpuBEeNeHHBIX 3HAHWUH, YMEHUW M HABBIKOB
IIPENOIaBaTeNb OLICHMBAET OCBOECHUE JAHHON KOMIIETEHLIMH B paMKaX HacTOALICH JUCLUILIMHBI Ha 3T a-
JIOHHOM ypOBHE, IIpH ocBoeHuH Oosee 60% mpuBeAeHHBIX 3HAHUN, YMEHUH M HABBIKOB — HAa IPOJABUHY-
TOM, pu ocBoeHuu 6osee 40% npuBeneHHbIX 3HAHUN, YMEHHUI U HaBBIKOB - Ha IIOPOTOBOM ypoBHE. B
IIPOTHBHOM CIIy4ae KOMIIETEHLIMS B paMKaX HaCTOSIIEH IUCHUIUIMHBI CYUTAETCS HEOCBOCHHOM.

VYpoBeHb cPOPMUPOBAHHOCTU KaXI0M KOMIIETEHIIMH Ha pa3IMYHbIX dTanax ee GopMUpOBaHUS B
mpouecce OCBOCHUMA ,HaHHOfI JAUCHUIIIIMHBI OOCHUBACTCA B XOAC TCKYLICIO KOHTPOJIA YCIIEBACMOCTH U
Hpe,[ICTaBJIeH paSJII/I‘{HBIMI/I BHUJIaMH OLICHOYHBIX Cpe,Z[CTB.

[na oueHkn CHOPMMPOBAHHOCTM B paMKax AaHHOM AucuuvniMHbl obueobpasoBaTtesb-
Hon KomneTeHumn ONMK-2 «cmocoOHOCTh AEMOHCTPUPOBATh 0a30BbIEe 3HAHUS B 00JIACTH €CTECTBCHHO-
Hay‘-IHBIX JUCLHUIIIINH, TOTOBHOCTDH BBLIABJIATH GCTGCTBGHHOHay‘-IHYIO CyIJ_[HOCTI: np06neM, BO3HUKAIONIMX B
Xoae HpO(i)GCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTHU HpI/IMeHSITI) I UX pa3p€HI€HI/I$[ OCHOBHBIC 3aKOHBI €CTECTBO-
SHaHUD» MPEIOAAaBaATCIICEM OLOCHHUBACTCA COACPIKATCIIbHAA CTOPOHA M KAYCCTBO MATCPUAIOB, IIPUBCACH-
HBIX B OTUCTaAX CTyl[eHTa 10 Ha60paTOprIM pa60TaM. quTBIBaIOTCH TAKXKEC OTBCTHI CTYI[GHTa Ha BOHpO-
ChI TI0 COOTBETCTBYIOIIMM BHJIaM 3aHATHUM MPHU TEKYIIEM KOHTPOJIE — YCTHBIX OMpOcax, 3almTax Jiabopa-
TOPHBIX PaOOT.

HpI/IHI/IMaeTCSI BO BHUMAHHUEC 3HAHUA O6yanOHMMHCHZ

- OCHOBHBIX MOJIO)KEHUW aTOMHO-MOJEKYISIPHOTO YYEHHSs, KIACCOB HEOPTaHWYECKUX BEILIECTB,
TUTIOB PEaKIMii, 3aKOHOB CTEXUOMETPHH;

- B3aUMOCBSI3U CTPOEHHS U CBOMCTB XUMUUYECKUX COCTMHECHU;

- YYCHHSI O XMMHYECKOM TPOIECCE, DIEKTPOXUMUYECKUX SBICHUSAX, XUMUIO BOKHEUIINX OUOTEH-
HBIX 3JICMEHTOB, UX I/IILCHTI/I(l)I/IKaIII/IIO;

HaJM4ue yMeHHS:

- WCIOJb30BaTh IPUHIUI NTepruoAnyHOCTU U Ilepuoanueckyro cucremy /Ui NpeacKa3aHus CBOH-
CTBA MPOCTHIX U CIIOKHBIX XUMUYECKUX COEAMHEHUN U 3aKOHOMEPHOCTEH B MX U3MEHEHUH ;

- IPOBOJUTH PACUEThI 110 YPABHEHUSIM XUMUUECKUX PEAKIU;

- paboTaTh C XUMUYECKUMHU pEaKTUBaMH, J1a00paTOPHBIM XUMHYECKUM 000pYIOBaHUEM;
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- IPOBOJUTH Y4EOHO-MCCIEOBATENBCKII SKCIIEPUMEHT HAa OCHOBE BJIa/IEHUSI OCHOBHBIMU ITPH €-
MaMH TEXHUKH paboT B J1abopaTopuu;
- 0(OPMIISITH PE3YNNBTATHl SKCIIEPUMEHTAIBHBIX H TEOPETUUYECKUX padoT, 1eaTh BEIBOIBI
- QJIanTUPOBATh 3HAHUS M YMEHHUs, MOJTy4EHHBIE B Kypce XUMHUH K MpolieccaM, IPOUCXOASIIM B
OKpYKaloIel cpezie, K PEeIIeHHI0 KOHKPETHBIX 33/1a4, CBSA3aHHBIX C TPO(ECCHOHANBHOM 1T bHOCTHIO;

MPUCYTCTBUC HABBIKA:

- J1abOpaTOPHOTO MCCIIE0BAHMUs, padOThl ¢ XUMUUYCCKUMH PEAKTHBAMU M XUMHYECKUMHU TpUOO-
paMu; METOJaMU XMMHUYECKHX U MaTEMAaTHYECKUX PACYETOB; METOJAaMU 00pPabOTKU MOJydaeMbIX
pesyabraros (OITK-2).

Kputepun oueHuBaHUS YPOBHS CPOPMMPOBAHHOCTW KOMMETEHUWUA B MpoLecce BbIMNoS-
HeHVA 1 3auyTbl NabopaTopHbiX paboT, pacyeTHo-rpaduydeckux paboT, B pesynbTaTe BbINOS-
HEHUs 3aJlaHu Ha MPaKTUYECKUX 3aHATUSX.

Kputepuu onenuBanus ypoBHs chopmupoBanHocTH kommnereHnnu OTIK-2 B mporecce 3anmTh
nabopaTopHBIX paboT, Kak (GopMBI TEKyIero KOHTpoJis. Ha 3ammTe COOTBETCTBYIONMX JTA00pATOPHBIX
paboT mpeIararoTCsi BOMPOCHI.

Bomnpocsl paGoueii TeTpaau K 3anmre Ja60paTopHOii padoThI
«9C n HanpsizKe HMe MeTHO-IIMHKOBOI0 rajibBAHNYECKOI0 3JIeMeHTa)

1. [aiite onpeneneHus MOHATUSAM: CTAHJAPTHBIM 3JEKTPOIHBIA  NOTEHIMAN,
npoBoaHuku | u Il poma, amexrpoab! (MX BUIbI), TaibBaHUYeCKUi snemeHT, DJIC, monspuzamus
AJIEKTPOJOB (€€ BHBI), FIEKTPOXUMUUECKUI DPsI HAIPSDKEHUH METaioB, KOHIIEHTPAallMOHHBIN
TaJIbBAHUYECKU I JIEMEHT.

2. CocraBbTe cxemy a) Cu-Ag, 6) Li-Mn, B) Mg-Al, 1) Al-Ag, n) Fe-K, ¢) O2-Hz, 1) Pb-

Zn, e) Zn-Hg, x) Cu-Hz, 3) Na-Ch, u) O,-Cu rampBaHHYeCKOTO »3JieMeHTa (YCIOBHUS
CTaHJAPTHBIC). 3aMUIIMTE YPaBHEHUS JIEKTPOIHBIX TporieccoB U TOP.

3. Paccumraiite DJIC a) cepeOpsiHO-)Kene3HOro, 0) ITUTHEBO-ATIOMUHUEBOTO,
B) HaTPUEBO-IIMHKOBOI'0, I') MATHMEBO-CBUHIIOBOT'0O TAJIbBAHMYECKOTO 3JIEMEHTa BYMS CII0COO0aMu
— Yyepe3 pa3HOCTh MOTeHIMaIoB U uepe3 AG°rop.

4. CocraBbTe cXeMy pabOThI a) HATPUEBO-ATIOMUHHUEBOTO, 0) KaTbI[MEBO-CEPEOPSHOTO, B) JTH-
THUEBO-1IMHKOBOTO, T') OJIOBSIHHO-MaruueBoro '3, paccuutaiite ero 3/1C npu cTaH1apTHBIX YCIOBUSIX U
npu u3menennu akruBHocret [IOU B pesynbrare paboTsl B 10 pa3 mo cpaBHEHHIO CO CTaHIapPTHBIM 3H a-
YEHUEM.

5. CocrtaBbTe cXeMy paboOTHI a) cepedpsHOro, 0) METHOTO, B) CBUHIIOBOTO KOHIIEHTPAITMOHHOTO
raJbBaHUYECKOTO 3JIEMEHTa MPH aKTUBHOCTAX HOHOB cepedpa 0,1 u 0,001 Moib/1, ykakuTe akKTHBHOCTh
MOHOB B aHOJIHOM U KaTOJHOM 30HaX. 3allMIIMTE YpaBHEHUS JJIEKTPOAHBIX MIPOLECCOB, PACCUUTANTE B €-
mnunny J/C.

6. Kakue BHUIBI 3JE€KTPOJOB BaM M3BECTHBI? ONHUIMTE YCTPOHCTBO a) HOPMAJIBLHOIO
BOJIOPOJHOTO, ©) HOPMAJIBLHOTO KHCIOPOJHOTO JJIEKTPOAOB. BeiBemuTe QopMyny miis pacuera
MOTEHI[Maja a) BOJOPOAHOT0, 0) KHCIOPOJIHOTO 3IEKTPOJIOB.

7. PaccuuraiiTe NOTEHUMAIBl BOJOPOAHOIO M KHUCJIOPOJHOIO JJIEKTPOAOB IIpU
nmapIualbHOM JaBiieHnu ra3oB 1 atm. u pH a) 9, 6) 12, B) 3, 1) 14, n) 0.

Bomnpocs! k 3anmTe 1a00paTOPHOIl PpadoTHI
«KOpp03l/IH METAJJIOB M 3allIUTA OT KOPPO3HUMN»

1. MaiiTe onpeneneHUsl MOHATUIM: KOPPO3Usl METAJIIOB (€€ BUbl), IPOTEKTOP, aHOJHAS U
KaTo/lHas  3allMTa, AaHOJHOE M  KAaTOJHOE IOKPBITUE, JIETUPOBAHHME, aAHOJUPOBAHUE,

10
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MUKpOTaJibBaHUYECKUH 31eMeHT. ChopMynupyldTe YCIOBUS HPOTEKAHUS HIIEKTP OXUMHUUECKON
KOpPPO3HUH.

2. Ilpy kakOM COOTHOLIEHHUHM IOTEHI[MAJIOB OKUCIUTENEH W MOTEHIHaja pa3pylaeMoro
MeTajyla BO3MOXKEH KOPpPO3MOHHBIM Tmporecc? PaccumTaiiTe MOTEHIMAIBl OKUCIUTENEH MpH
KOppO3UHU BO BIaXHOU atmMocdepe nipu a) pH=28,6) pH=13,B)pH=0,T1) pH ="7.

3. Kaxoit Metann Oyner paspymiaThes MpH HApYLIEHUU HUKEIIEBOTO MOKPHITHS Ha xkenese (pH = 5)?
3anuumTe ypaBHEHHE 3TOTO Ipoliecca.

4. TlpuBeauTte rpaduk MOIAPU3ANMOHHBIX KPUBBIX TTpU padote MID. [louemy mpoucxoauT usme-
HEHHE MOTEHIIMAJIOB aHOJHBIX U KATOJHBIX YYaCTKOB B KOPPO3MOHHOM Iporuecce?

5. O6ocHyliTe, BOZMOXKHO JIM IIPOTEKAHNE KOPPO3UH CIUIaBa a) IIMHKA U ME/H, 0) CTaJld, B) OJIOBA U
IIMHKA, T) cepedpa ¥ CBUHIIA, 1) cepedpa 1 30510Ta, €) Maruus u amoMmuHus npu pH = 11 Ha Bo3ayxe. Co-
craBbTe cxeMy MI'D, 3anunmTe ypaBHEHUS peakhil, TPOTEKAIOUMX Ha aHOJHBIX U KATOJHBIX y4acTKax.

Kputepmm oueHvBaHUS ypOBHS CHOPMMPOBAHHOCTM KOMMETEHUMIA B pesyrbTaTe BbINost-
HEHUS1 3aJaHWUA Ha NPAKTUYECKUX 3aHSTUAX.

Kputepuu onenuBanus ypoBHs cgopmupoBanHocTu komnereHnuu OIIK-2 «cnocobHOCTh fe-
MOHCTPUPOBATH 6a3013me 3HaHUA B O6HaCTI/I CCTCCTBCHHOHAYUYHBIX NUCHHUIIIINH, TOTOBHOCTL BBISABJIATH
€CTECTBEHHOHAYYHYIO CYLIHOCTb MpPOOJieM, BO3HUKAIOIMX B XOJ€ MPOPECCHOHATBHON NEeSATEITbHOCTH;
MPUMEHSATh [UIsl UX pa3pellieHUss OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS»B IMPOLIECCE PELICHUs 3a/]ay Ha
MPaKTHYCCKUX 3aHATUSIX.

[Ipemyaraercss BapuaHT 3aJJaHUM U PACUETHBIX 33]1a4, HAIIPUMEp:

BOI[pOCbI H 3a1a4M 110 TeME «PaCTBopbl JIEKTPOJIUTOB»

1. Kak k1accuuuupyroT 3JIEKTPOIUTHI IO CTeNeHH Auccounanun? K kakuM 37eKTpoiarTaM OTH O-
cares cnenyronme Benectea: KOH, NaCl, CH3COOH, HNO3, HNO2, K,CO3, H,O, NH,OH, HCIO?

2. Uro mpeacTaBisieT coO0 BhIPOKEHUE TSI KOHCTAHTHI AUCCOIMAIINH ? 3aNTUIINTE BHIPAKESHHUE IS
KOHCTaHTBI AUCCOLMALIMY &) YKCYCHOW KHUCIOTHI, 0) THAPOKCHAA AMMOHMS, B) YTOJIBHOM KUCIIOTHI (110
CTYIEHSM).

3. Onpenenute TuTp a) 0,1 H pacTBOpa qgaoc@opﬁoﬁ kuciotel; 6) 2 M pactBopa H2SO4; B) 20% pac-
TBOpa KapOoHara Hatpus (II0THOCTH 1,1 r/em®).

4. Beruncnure nonnyto cuity 0,05 M pactBopa ruapoxcuia Hatpus. Haliiute aktuBHOCTh HOHOB
HaTpUs U TUJPOKCU-MOHOB B 3TOM PAaCcTBOPE.

5. BeruncnuTe HOHHYIO CHILy pacTBopa, B 1 11 kotoporo coaepxurcs 0,3 moas KNO3z u 0,1 mob
AICls.

6. Uro mpencrapisier co00H HOHHOE TPOU3BEICHHE BOIbI? PaccunTaiiTe akTHBHOCTH H " uOH"
MOHOB B pacTBOpe, s kotoporo pH = 8.

7. PaccunTaiite pH u pOH pacTBOpa, B KOTOpOM KOHIIeHTpanus noHos H* pasHa 10~° monb/n, eciu
MOHHas cuia 3toro pactsopa 0,1.

8. Paccumuraiite pH a) 0,05 M pactBopa consiHol kucnotsl, 6) 0,05 M pacTBopa ruipokcua am-
Mmonus, B) 0,01 M pactBopa ruapoxcua kamus, r) 0,02 M pactBopa azotuctoii kucnotsl, a) 0,03 M pac-
tBOpa cynbdara meau (I1) (mo | crymenn), e) 0,01 M pactBopa kapOoHaTa kanus (1o | cTyneHn).

9. Beimaziet v ocaiok py CMeIMBaHuH paBHBIX 006eMoB 0,01 M pacTBopa HUTpara cepedpa u
0,005 M pactBopa itoauaa kanus?

CnocoOHOCTh Ha3bIBATh IPH YCTHOM OTBETE OCHOBHBIE 3aKOHBI, TPUBOJUTH MPOCTEHIIE MaTeMa-
TUYECKHE 3aKOHOMEPHOCTH HM3y4aeMbIX SIBJICHHH COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMHUPOBAH-
HOCTH KOMIIETEHIIMU Ha JAaHHOM dTare ee GopMUpOBaHUS. B 10omoIHEHWE K TOPOTOBOMY CAMOCTOSITEIb-
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HO pelaTh 3a7adyy — COOTBETCTBYET MPOJBUHYTOMY YPOBHIO; B JIOMOJHEHUU K MPOJBUHYTOMY, KOTAA
CTYZIEHT CIIOCOOEH apryMEHTHPOBATh U3MEHEHUS NP BHECEHUU JOTOIHUTENbHBIX YCIOBUNH — COOTBET-
CTBYET ATAJIOHHOMY YPOBHIO.

CdopMUpOBaHHOCTh YPOBHSI KOMIIETEHIIUHU HE HMXKE IIOPOTOBOTO SBISETCS OCHOBAHUEM JUIS J10-
ycKa 00y4aroIerocsi K mMpOMeKyTOYHON aTTeCTAllMH 110 JaHHOUW TUCITUTUIHHE.

®opMoii TPOMEKYTOUHOM aTTECTALIMU 110 JAHHOW IUCLUILUINHE SBJISETCS SK3aMEH, OLICHUBAEMBbIil
no npuHsaroii B HUY «MOW» dersipexbamnbHOi cucteme: "oTIn4HO", "Xopoo", "yl10BIETBOPUTEIb-
HO", "HEYIOBJIETBOPUTEIILHO".

DK3aMeH N0 IUCUUIUINHE «XUMHUSD IPOBOAUTCA B YCTHOM opMe.

Kputepuu oneHuBanust (B COOTBETCTBUH ¢ HHCTPYKTHBHBIM ucbMoM HIY MOU ot 14 mas 2012
rona Ne U-23):

OLEHKH «OTJIMYHO» 3aCIyKMBAeT CTYAEHT, OOHApYKHUBIIMHA BCECTOPOHHEE, CUCTEMATHYECKOE U
r1yOOKO€ 3HaHHE MaTepHalioB W3Y4E€HHOW AMCLUMIUIMHBI, YMEHHE CBOOOTHO BBIMOIHATD 33/1aHUs, IPEay-
CMOTpPEHHBIE NIPOrPaMMOii, YCBOMBIIMI OCHOBHYIO U 3HAKOMBIN C JTOIIOJIHUTEIBHOMN JINTEPATYpPOU, PEKO-
MEHJIOBAaHHOUM pabouell mporpaMMoil THCIUIINHBI, TPOSBUBIIMN TBOPUYECKUE CITOCOOHOCTH B MIOHUM a-
HUU, U3T0KEHUH U UCIIOJIb30BAHUU MATepPHAJIOB U3yY€HHOW MUCIUIUIMHBI, 0€3ylpeYHO OTBETUBILEMY HE
TOJIBKO Ha BOIIPOCHI OMIIeTa, HO M Ha JIOTOJHUTEIbHBIE BOIIPOCHI B paMKax paboyeil mporpaMMbl TUCI] U~
IIJIMHBI, IPABUJIBHO BBIITOJHUBILEMY IPAKTUYECKUE 3aJaHUE

O1eHKN «XOpOILO» 3aCiy)KUBAeT CTYACHT, OOHAPYKMBIIMH IOJIHOE 3HAaHHWE MaTepHuaia M3y4eH-
HOM JTUCLUIUIMHBI, YCIEIIHO BHIMOJHSIONMNA MPeIyCMOTPEHHBIE 3aJaHUs, YCBOUBILMNA OCHOBHYIO JIUT €-
patypy, peKOMEHJI0BaHHYK palboueil mporpamMMoil JUCHUIUIMHBI; MOKa3aBIIEMY CHUCTEMaTHYECKMM Xa-
pakTep 3HAHUU MO TUCIUIIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OWIIETa, MPABUIBHO BBHITOJIHUBIIEMY
MIpaKTUYECKUE 3aJaHue, HO JOMYCTUBIIEMY IPU STOM HENPUHIIUINAIbHBIE OIMOKY.

OneHKN «yJOBJIETBOPUTENBHO» 3aCIy)KUBAET CTYIACHT, OOHApYKMBIIMH 3HaHHE MaTepuana U3y-
YEHHOW TUCIUILIMHBI B 00BEMe, HEOOXOAMMOM sl JaldbHEHIel ydeObl M MPENCTOSAIIeH paboThl MO
npodeccru, CpaBISIONMNCS ¢ BBIMOJHEHUEM 3aJlaHUM, 3HAKOMbI C OCHOBHOM JIMTEpaTypoil, peKOME H-
JIOBAaHHOM paboyeit mporpaMMoi IUCIUIIIMHBL; JOMYCTUBIIMM HOTPEIHOCTh B OTBETE HAa TEOPETUUECKUE
BONPOCH! M/MJTM TIPU BBHIMIOJHEHUH MPAKTUYECKUX 3aJaHUH, HO 00Naaonmii He0O XOIMMBIMU 3HAHUSMH
JUIsL UX YCTpaHEHUs MOJl pyKOBOJCTBOM IpenoiaBares, MO0 HEMPaBUIbHO BBIMOJHUBIIEMY IPAKTUY €-
CKO€ 3aJlaHue, HO 10 YKa3aHHIO MPENOAABATENs BBIIIOJIHUBIIMM JIPYTHE IPAKTUUECKUE 3aJaHusl U3 TOTO
JKe paszena IUCHUILINHBL.

OneHka «HeylnoBJIETBOPUTENBHO» BBICTABIISAECTCSA CTYAEHTY, OOHapyKUBILIEMY CEpbE3HbIE IPOOe-
JIbl B 3HAHUSIX OCHOBHOTO MaTepuasa U3ydeHHOU JUCLMIUIMHBI, TOMYCTUBILIEMY IPUHIIUIINATIbHbIE O O-
KU B BBIIIOJIHEHUU 3a/laHUN, HE OTBETUBLIEMY Ha BCE BOIIPOCHI OMJIETAa U JIOMOJHUTEIbHBIE BOIIPOCHL U
HEIPABWJIBHO BBINOJIHUBIIEMY MPAKTUUECKOE 3a7aHue (HEMPaBUIbHOE BBIIIOJIHEHUE TOJBKO IPAKTHYeE-
CKOTO 33JIaHMs HE SBJISETCA OJHO3HAYHOM NMPUYMHON Ui BBICTABJIECHUS OLEHKU «HEYJOBJIETBOPUTEI b-
Ho»). Kak mpaBuio, oreHka «HeylI0BIECTBOPUTEIBHO CTaBUTCS CTYJAEHTaM, KOTOpPbIE HE MOTYT MPOJOJI-
KUTh 00ydeHHe 1Mo o0pa3oBaTeNbHONW Mporpamme 0e3 JOMOIHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOIIEH
JUCHUIUTMHBL ((POPMUPOBAHUS M PAa3BUTHS KOMIIETEHIIMH, 3aKpENJIEHHBIX 3a JAHHOM AMCLUILIUHON).
OneHKa «HEeyJOBJIETBOPUTENIbHO» BBICTABIISETCS TAKXKe, €CIIU CTYACHT: I1OCIe Havyajla SK3aMeHa OTKa3aJl-
Csl €ro claBaTh WJIM HapyIMJ MpaBuiia cJayd 3K3aMeHa (CIMCHIBAJ, MOJCKa3blBall, 0OMAHOM MbITaNCA
MOJIY4UTh 00Jiee BBICOKYIO OI[EHKY H T.]I.

B 3a4eTHy0 KHWKKY CTyAEeHTa W BbINUCKY K AWMIIOMY BbIHOCUTCSI OLIEHKA 9K3aMeEHa Mo
avcumnimHe 3a 1 kypc.

6.3 TunoBble KOHTPONbHbIE 3aJaHUA UM UHble MaTepuanbl, Heobxoaumblie AnA
OUEHKM 3HaHUWA, YMEeHUW, HaBbIkKOB WU (MNKM) onbiTa A[AeATEeNbHOCTMU,
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XapakTepusyluwmnx atanbl (oOpMUPOBaHUA KOMMNETEHUUNW B Npouecce OCBOEHUA
oGpasoBaTesibHOW NporpamMmbl

Bormpockr o ¢popMHpOBaHUIO U Pa3BUTHIO TEOPETHUECKUX 3HAHUM, TPETYCMOTPEHHBIX KOMII -
TEHLHSIMHU, 3aKPEIJICHHBIMH 32 TUCUUILIMHON (IPUMEpPHBIE BOMIPOCHI MO JICKLIHOHHOMY MaTepuaiy Juc-
LUIUTMHBIL U KOHTPOJIS, HAIPUMEp, [0 HIKEIPUBEACHHOW TeMe):

PacTBOpBI 371 KTPOJIUTOB M HEIJIEKTPOJIUTOB
1.OcmoTrYeckoe JaBieHHE pacTBOpa, conepkaiero 45 r rroko3sl (M= 180 r/monb) B 171 BoabI
paBHO 607950 Ila. Onipenenute TemMneparypy pacTBopa.
2. Paccunraiite pH 0,1M pactBOpoB azoTHoi kuciothl, 0,04 M rugpokcuaa ammonus u 0,05M
XJTOpHUAa aMMOHHUSL.
3.CocraBbTe MOJICKYISPHBIE W MOJICKYISIPHO-UOHHBIC YPaBHECHHS PEakhuil MEXIy: a) HUTPATOM
Oapust u cynbdarom Hatpus;, 0)kapOOHATOM HATPHUS U CEPHOM KUCIOTOMW; B)CYIb(PUIOM Kalus U
BOJIOM.
4.JTuccommanusi BOJIbI, BEIBOJI KOHCTAHTBHI HOHHOTO ITPOU3BEICHUSI BOJIBI, TTOHATHS BOJIOPOIHOTO U
TUJIPOKCUIIBHOTO MOKa3aTeNen.
5. Cmemanu paBHble 00beMbl 0,02 M pactBopa xnopuaa kaneius u 0,02 M pactBopa cynbgaTa
kanus. Bemmager mu ocanok cynbdara kanbuusa? (IPcasos) = 6-10'5)

OKHCJIHTEJILHO-BOCCTAHOBUTEIbHbIE PeaKIHH
1. Onpenenute crenens okucieHus cepbl B coequnennud HoSO3 (NHy),S, Lip, SO3 .
2. Kakoi1 mpoiiecc 1 mo4emMy BhIPa)KaeTCsi CXeMOM : Fe™? > Fe™?
3. K xakomy tumy OBP otaocutcs peaxiiust: (NHz)2Cro,O7—N; +Cr,O3 +H,0. Tlogbdepute
KOA(DUIIMEHTHI B YPaBHEHUU PEAKIUH, YKAKUTE OKHCIUTENb U BOCCTAHOBUTEIb
4. Kaxue cBoiicra moryr mposisisite CI'' u CI*™® 2 Otser oGocayiire.
5. [onGepuTe KOADPUITUEHTHI B ypaBHEHUHU PEAKIIMU METOJOM DJICKTPOHHOTO OajlaHCca, YKOKUTE
OKUCJIUTENh U BOCCTAHOBUTEIIb!
MnSO; + KIO; + KOH— MnO; + 1, +K,S0,4 + H,O

l'anbBaHu4eckHuil djIeMEeHT
1. CocraBbTe cxeMy pabOThI CepeOpsIHO-BOIOPOTHOTO TATBBAHMYECKOTO JJIeMEeHTa (YCIOBUS
CTaHJapTHBIC).
2. Hammumre ypaBHEHWE peaKMu, MPOTEKAIOIIEH Ha aHOJe B pabOTAIOIIEM TalbBaHHYECKOM
3JIEMEHTe, TOKooOpasyrowas peakius koroporo Zn + Ni#* = Zn** + Ni.
3. Paccumraiite crangaptayio 9/1C cepeOpsHO-HUKENIEBOTrO rajJbBaHMYECKOTO HJIEMEHTA.
4. Kak mamenutcs DJIC cepeOpsHO-CBHHIIOBOTO TJIbBAHWYECKOTO AJIEMEHTA 10 CPABHEHHIO CO
CTaHJAPTHBIM 3HAUYEHHUEM, €CJIM aKTMBHOCTh MOTEHIIMAIONPENEISIONMX HOHOB B pe3ylibTaTe pa-
60TbI 3Menmnack B 10 paz?
5. Paccumnraiite D J1C raipBaHHYECKOTO JIEMEHTA, €CJIM U3MEeHeHue dHepruu [ m66ca TokooOp a-
3YIOIICH peakiuu paBHO -227,7 xJ[>x/Monb, N = 2.

Bonpocs! 10 3aKpenieHnio TeOpEeTHYECKUX 3HAHUN, YMEHUN U MPAKTHYECKMX HABBIKOB, TPEIY-
CMOTPEHHBIX KOMIIETEHIHEH (BOIPOCHI K 3K3aMEHY)

I[lepBhIii ¥ BTOPOI BOIPOCH! B 3K3aMCHAIMOHHOM OHJIETE CTYAECHTA — BOIPOCHI 110 JIEKIIHOHHOM
marepuaiy (Bomp.1-25). Tpetuii Bompoc — 3ajada Ha TeMy, OJHM3KYIO K pa30MpaeMbIM Ha MPAKTHYECKHX
sausaTHsX. (Bomp.1-30).

Bonpockl K 3K3aMeHy 0 Kypcy «XuMHsI»:
1. TlousTre 0 XUMHYECKOM dKBUBaeHTe OTpe/ieieHue YKBUBAIICHTOB BEIIECTB B HOHOOOMeHHBIX 1 OB
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peakiusx (Ha npumepax). Pacyer MOJSpHOM Macchl 3KBHBAJIEHTOB MPOCTHIX U CIOXHBIX BEIIECTB, K-
BUBAJCHTHBIX 00BEMOB ra3oB (Ha NMpumMepax). 3aKOH SKBUBAJICHTOB.

2. KBaHToBBIE YMClla KaK pe3yibTar perieHus ypaBHeHus llpeaunrepa (rmaBHoe, opOUTambHOE, Mar-
HUTHOE,) CIUHOBOE, UX (Pp3UYecKuil CMBICHT (Ha IpUMepax)

3. DnexrpoHHBIE HOPMYITBI AaTOMOB. [IpHHITUTIBI U TTOPSIOK 3aITOJIHEHUS aTOMHBIX OpOUTANIEHl MHOTO3JICK-
TPOHHBIX aTOMOB (IPUHLUI MUHUMYMa sHepruu, npuniun [laymu, npasuno ['ynna, npasuio Kieukos-
ckoro) (na npumepax) [loHsTHE O POPMUPYIOIIEM IITEKTPOHE.

4. Tlepuoanueckas cucrema ssieMenToB Jl. I.MenneneeBa. OCHOBHBIE CBOMCTBA aTOMOB (PaJnyC, SHEPTUS
MOHU3ALIMHM, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTh, OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA) M 3aKOHOMEPHOCTH X U3MEHEHUs B Ipynmax u nepuojax. Ilepuoanueckuit 3akoH.

5. Xummyeckas cBsizb. OOpa3oBaHNEe XMMUUYECKON CBS3M IO METOJy BaJICHTHBIX CBS3€i (Ha mpumepe Mo-
aexyn tuma Ch, Li, H,S, nonos NH,* H30+): CBOMCTBAa KOBAJEHTHOM CBS3M: :HANPaBJIECHHOCTb, HACHI-
IIEHHOCTD, MOJISPHOCTbD.

6. KomriekcHbIE coeIMHEHMS: CTpoeHne, Kiaccu pukanus. CTyrmeHuaTas JUCCOUAaNs KOMIUIEKCHBIX CO-
eAnHeHn. MaTeMaTuyecKkoe BhIpa)KEHUE KOHCTAHThl HECTOMKOCTU KOMILIEKCHOTO MOHA. Bujbl cBs3u B
KOMILIEKCHBIX COeAMHEHUX. MexaHnu3m o0pa3oBaHUs CBs3el BO BHYTpeHHeU cdepe (Ha mpumepax) mo
METO/Ty BaJICHTHBIX CBsI3EH.

7. I'nOpuan3amms aTOMHBIX OpOUTaNIeH TpU 00pa30BaHUU XUMHYECKOM cBsi3u. Tumnsl rubpunusannu. [Ipo-
CTpaHCTBEHHAs CTPYKTypa U MOJSPHOCTH MOJeKy (ra mpumepax BeF,, BCl,CH4, NHs.

8.Ompenenenve  HampaBleHUsT U Tpelesia  CaMOMPOHM3BOJIBHOTO  MPOTEKAHUSI  PEaKIUi.
OHTaNbUWHBIA M SHTPONUNHBIM (akTopbl. CBoOoaHas sHeprus ['mb6ca. TemmepaTypa paBHOBECHS.
Css3p sHepruu ['m60ca ¢ KOHCTAaHTON PaBHOBECHUSL.

9. IlonsATHe 0 CKOPOCTH M MEXaHU3MaX XUMUUYECKOU peakiunu. 3aKoH ACWCTBUS Macc AJis TOMO- U IeTepo-
TeHHBIX peaKkini (Ha mpuMepax). 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT KOHIIEHTpalMil BEUIECTB, JaBJICHUS
1 00beMa CUCTEMBI, TUIOLIAIM [TOBEPXHOCTU paszena ¢a3

10. 3aBUCHMOCTh CKOPOCTH XUMHYECKOW peakimuu oT Temriepatypsl. [IpaBuno Bant-T'odda. DHeprus ak-
TUBAILMU. YpaBHEHUE AppeHuyca. JHEPreTUUECKUE AUarpaMMbl XO4a 3K30- U 3HJAOTEPMUUYECKON peak-
1197078

11. Xummndeckoe paBHOBecHe, ero mpu3Haki. KoHcranTa paBHOBECHUS JJIsi TOMO- U T€TEPOTEHHBIX PeaKinil
(Ha mpuMepax). 3aBUCUMOCTb KOHCTAHThl PaBHOBECHUS OT TEMIIEPATYPBHI.

12. BiiusiHue W3MEHEHHUsI KOHIIEHTPAIlMY BEIIECTB, TEMIIEPATYPHhI, TaBJICHHUS U 00beMa CHCTEMBI, KaTaJl H-
3aTOPOB HAa XMMHUYECKOE PaBHOBECHE U KOHCTaHTY paBHoBecus. [Ipuniun Jle-1latense (Ha mpumepax).
13. CrtocoObI BbIpaXEHHSI KOHIICHTPAI[UU PAcTBOPOB (MaccoBasi 0JIs, MOJISIPHAS JOJISL, TUTP, MOJSIpHAs
KOHIIEHTpPALIMS, HOPMaJibHasi KOHLEHTPAIUs).

14. CBoiicTBa UCTUHHBIX pacTBOpPoB. CmocoObI BhIpaKEHUS KOHILIEHTPAI[MU: MacCcoBasl JOJs, MOJISIpHas,
MOJISIpHAsi SKBUBAJIEHTA, TUTP, MOJISUIbHASA, MOJIbHAS OJISl, B3AUMOCBSI3b MEK/Y KOHLIEHTpALUsIMU

15. PactBOpPBI 371€KTPOIUTOB. MeXaHU3MBbI 3JEKTPOTUTUYECKON AUCCOIMALIMY BEUIECTB C HOHHOW U KOBa-
JIEHTHOM MOJISIPHOM cBs3bt0. CTyneHvaras AUCCOLUALIHSL.

16. PacTBOpBI CHIIBHBIX JIEKTPOJIUTOB, THITHl B3aUMOJICHCTBHI B 3TUX pacTBOpax Ha MPUMEPE PacTBOpe-
Hus NaCl. AxruBHocTh noHoB. MonHas cuiia pactBopa. [IpaBuiio HOHHOW CHIIBL. YCIOBHUS MPOTEKAHUS
peakiuii oOMeHa B pacTBOPAX AJIEKTPOIUTOB.

17. KucroTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOUKU 3PEHUS TEOPUU IIEKTPOIUTUUECKON JUCCOLHAIINY.
Honnoe npousBeneHune Boabl. BogopoaHslil 1 ruApoKCUIIbHBIN ToKa3aTenu. MHIuKaTophl.

18. T'uaponu3 coneid. Buibl TMApOIN3a; 1O KATUOHY, 110 aHUOHY, 110 KATHOHY U aHUOHY O THOBPEMEHHO (Ha
npumepax). daxropsl, Bausdonme Ha ruapoaus. CrocoObl cMeleHUs paBHOBECHS IIpoliecca TUIpOIn3a.
pH B pacTBOpax rHApOIU3YIOIMXCS COJEH.

19. OxucnuTeNpHO-BOCCTAHOBUTEIBHBIE TTpoLiecchl [IoHsITHE 00 OKUCTHTENE, BOCCTAHOBUTEIIE, OKHCIICHHH,
BOCCTaHOBJICHUH. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB, UX 0OOCHOBAHUE C TOUYKH 3pe-
HHS CTpoeHus aroMa (Ha mpumepax). Tumsr OBP (¢ mpumepamu). MeToa 3eKTpoHHOTO Oaianca (Ha mpu-
Mepe).
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20. O6ume 3aKOHOMEPHOCTHU JIEKTPOXUMHUYECKUX MPOLECCOB. BOZHMKHOBEHUE 3JIEKTPOAHOIO MOTEHIIH a-
na. llkana cTaHAapTHBIX AIEKTPOJHBIX TOTEHIMATIOB. THIIBI 3JIEKTPO/IOB.

21. TanpBaHMYECKUE 3JIEMEHTHI: yciioBUs paboTel. 3JIC u Hanpspkenue. CriocoObl pacueta 3J[C. Yerpoii-
CTBO TaJIbBaHWYECKOTO 31eMeHTa Jlanusnsa-SAkobu, cxema ero paboThl, HJIEKTPOIHBIE MPOLIECCHI, TOKOOO-
pasyrol@s peakuusl.

22. DAeKTpoau3 cojei (Ha mpuMepe AJIEKTPOIM3a pacTBOpa COJIM C PAaCTBOPUMBIM aHOA0M). CxeMa 3Jiek-
Tpoau3a. IlocnenoBaTebHOCTD AIEKTPOIHBIX NTpolieccoB. KoanyecTBEHHbIE 3aKOHOMEPHOCTH 3JIEKTPOJIH-
3a(3axoHbl Papajies, BHIXO/ MO TOKY).

23. Koppo3us MeTaijioB, €€ BUAbl. YCIOBHS MPOTEKAHUS JIEKTPOXUMUYECKON Koppo3un. CxeMbl MUKpPO-
raJbBaHUYECKUX KOPPO3HOHHBIX 3JIEMEHTOB, YPABHEHHUS AHOIHBIX U KaTOJHBIX IIPOLIECCOB (Ha IPUMEDE).
Bonopoanast u kuciopoaHas Jenosipu3aius, ycIoBUs €€ YCUICHHUSL.

24. Mertannuyeckue U HeMETAJUTMYECKUEe MOKPBITUS KaK METOJ| 3allMThl OT KOppo3uu. CxeMbl KOpPpO3H-
OHHBIX AJIEMEHTOB, BOSHUKAIOIMX IMPU HAPYILIEHU U METAITUYECKUX TOKPBITUH (Ha TpUMepax).

25. CyImHOCTh AJIEKTPOXMMHUYECKAX METOJOB 3aIMTHI OT KOPPO3WHU (aHOMAHAs, KaTOIHAs, MPOTEKTOpHAs
3anmTa). YpaBHEHUs IPOLIECCOB, MPOTEKAIONMX HA AHOJHBIX U KATOJHBIX Y4acTKaX MPU JIEKTPOXUMUYE-
ckoii 3aumre. [TaccuBHOCTE MeTaiuioB. JlernpoBanue.

Ik3ame HAIIMOHHbIC 3aJJa4M

1. Tlpu B3aumopeiicTBuU 36 I TpEXBAJIGHTHOTO METaJlla ¢ CEPHON KMCIOTOM BbIAETHIOCH 44,8 11 BOJIO-
pona. Onpenenute MeTayll. PaccunTaiiTe MOJIIpHYIO MacCy SKBHBAJIEHTAa 00pa30BaBIICIICS COJIH.

2. Kaxoit o6bem 0,1 H pacTBOpa cepHOM KUCIOTHI MOXHO HpuUrotoButh u3 0,5 11 ee 40%-ro pactBopa
(mmotHOCTH 40%-TO pacTBOpa 1,3 r/cm )?

3. HamummTe TONMHYIO AJIEKTPOHHYIO (opMydy aTomMa xpoMa. K kakomy ceMeHCTBY OH OTHOCHTCS?
VYKaxuTe ero BHEIHUI 3JIEKTPOHHBIN ypOBEHb, (POPMHUPYIOUIMI 3JIEKTPOH, 3HAYEHHUS! KBAHTOBBIX YHMCEIN
JUIs1 OPMHPYIOIIETO AJIEKTPOHA, TIEPEUHUCIUTE BCE €r0 BO3MOKHBIE BaJICHTHOCTH.

4. 3anummTe MOIHYI 3JIEKTPOHHYI (OPMYILy aroMa dJIeMeHTa ¢ (OPMUPYIOLMEM dieKTpoHoM 4p*
.YKakuTe Bce ero BO3MOKHbIE BAJIGHTHOCTH U 3HAUYEHU s KBAHTOBBIX YU CEN 1715 (GOPMUPYIOLETO 3JIEKTPO-
Ha.

5. Tlomw3ysace TabmUIEH 3JIEKTPOOTPHUIIATETILHOCTEH, OMPEACTUTE XapaKkTep CBsA3eH B MOJICKYJIE CEpHOM
KUCJIOTBI U €€ HaTPUEBOM COMH.

6. VkaxuTe HampaBieHue npoTekanus mporecca A =B+ C mpu 200°C, ecin  AHOx.p. = -20 kJIx/MOIb,
JS°x.p. = -100 JIx/mMoms-K (mpuBemuTe 2 criocoba perieHus).

7. PaccunTaiite, kak n3MeHUTCs CKOpoCcTh peakn 2NOy + Oop = 2NOyq (k = 0,2, y = 2), ecnu: a) yBemnu-
9UTh 00BEM CHCTEMBI B 2 pa3a; 0) yBennuuTh KoHIeHTpannio NO B 2 pa3a; B) yMEHBIIUTH TEMIIEPATYPy
na 30%?

8. Kymna cmecturcs paBaoBecue cuctembl 2A(T) + B(r) = C(r) + 3/1(1) (JIH> 0) 1 kak npu 5T0M U3MEHUTCS
KOHCTaHTa PaBHOBECHSI, €CITU a) YBEIMUYUTH JaBJIEHUE B CUCTEME; 0) YMEHBIIIMTH 00BEM CHCTEMEI; B) TO-
BBICHM, TEMIIEpaTypy: ) YBEJIMUUTh KOHIIEHTPAINIO BelecTBa B, 1) BBecTH Katanusatop?

9. PaccunTaiite BemMumMHYy KOHCTaHTBI paBHOBecust i peakiu CHi() + 202(r) = CO2(r) + 2HO(r), ecnu
M3BECTHO, YTO MCXOJHbIE KOHLEHTpAIlMM METaHa M KUCJIOpOAa paBHbI COOTBETCTBEHHO 6 MOJIB/I U 8
MOJIBb/J1, @ K MOMEHTY HaCTYIIJICHHS paBHOBecHs Tpopearnposaio 50% xuciaopoza.

10. Beruucnute pH u pOH 0,05 M pacTtBopa consiHON KUCIOTHI U Kajus rupokcuia. Kakoil nBeT B naH-
HOM pacTBOpe OyyT UMETh a) METHJIOBBIN OpaHKeBbIH, 0) (peHondranenH, B) Jakmyc?

11. Bbruucnute creneHp aucconuanuu B npoueHTtax B 0,05 M pactBope XIOpPHOBAaTHUCTOM KHCIIOTHI,
ecim K, =3-107%.

12. Beruucnute pH u pOH 0,01 M pactBopa ruapokcuaa ammoHust. Kakoii mBeT B TaHHOM pacTBope 0y-
IyT UMETh a) METHJIOBBIN OpaHKeBbI, 0) (eHondranenH, B) Jakmyc?

13. Kakas conb: NagPO4, Na;CO3, NaNO; ruaponu3syercs B OoJbInell CTEIIEHH U TToYeMy?

15



Pabouas npoepamma oucyunaunvt 51.5.6 « Xumusay X

C :.%emg
mM3n_
14. HanmunmTe peakivio B3aMMOJCHCTBUS MEepMaHTaHaTa KaJlusl ¢ MEPEKUChIO BOJOPOAA B KUCIOHN cpe-
ne. Beraucianre MOJSIPHYIO MacCy SKBUBAJICHTA OKUCIUTENS U BOCCTAHOBUTEIIS.

15. Paccuuraiite D/IC xene3HO-IIMHKOBOTO TalbBaHUYECKOTO 3JIEMEHTA MPHU CTaHJAPTHHIX YCIOBUSX U
MIPU U3MEHEHHUH aKTHBHOCTEH MOTSHIIMAIONPEISISIIOIMX HOHOB B pe3ynbTaTe padoTsl siemeHTa B 10 pa3
M0 CPaBHEHUIO CO CTaHIAPTHBIM 3HaueHHeM. COCTaBhTE CXEMY TaJbBAHMYECKOTO DJIEMEHTA, 3alUIIITE
YpaBHEHHUSI AJIEKTPOTHBIX MPOILIECCOB U TOKOOOPA3YIOIIeH peaKini.

16. CocraBbre cxeMy pabOTHI JIUTHEBO-IIUHKOBOTO ['D, 3amummTe ypaBHEHHS 3JIEKTPOHBIX MPOIECCOB
U TOKoOOpa3zyromel peakiuu, paccuutainte ero DJIC nmpu cTaHmapTHBIX YCIOBUSX (ABYMS CIIOCOOaMM).
[IpuBeauTe rpaduk MOISIPU3ALUOHHBIX KPUBBIX.

17. CocraBbre cxeMy pabOThI JKEJIE3HO-BOJOPOIHOTO TalbBAHUYECKOTO JIEMEHTA, 3allMIIMTE YPAaBHEHUS
AJIEKTPOAHBIX MPOIECCOB U TOKoOOpasyromen peakiuu, paccuutante DJC (ycnoBus crangaptabie). Kak
Oynet u3MeHsThes pH cpebl B aHOIHON U KaTOJHOM 30HAX MpH ero padbote?

18. Kaxkoif meramn MOKHO HCIOJB30BaTh B KAUYECTBE aHOIHOTO MOKPBITUS IJIs 3alMTHl OT KOPPO3UHU
cranpHOTO M3nenus (pH = 11)? CoctaBbTe 000CHOBAHHYIO PAaCUE€TOM CXEMY MUKPOTATBbBAHHYECKOTO KOP-
PO3UOHHOIO 3JIEMEHTA, 3alUIIMTE YPABHEHUS ITPOLIECCOB.

19. OOGocHyiiTe BO3MOXXHOCTh TPOTEKAHUSI KOPPO3HUH CILIaBa cepedpa u Meau B kucioi cpene (pH = 6) Ha
Bo3ayxe. CoctaBbTe cxemy MID, 3anunmTe ypaBHEHMS pEakiiil, MPOTEKAIOIMX HA aHOAHBIX U KaTOJ-
HBIX Y4aCTKaXx.

20. PaccumTaiiTe BpeMs, HEOOXOAUMOE ISl TOMYICHHS HA JKEJIC3HOM H3JICIIUH ITUHKOBOTO TOKPBITHS
Maccoil 65 T mpu MPOXOXKIACHUU TOKa CHJIOW 4 A depe3 pacTBOp cyibdaTa IIUHKA, €CIIM BBIXOJ IO TOKY
nuHKa paBeH 50%. 3anunmTe ypaBHEHHS MPOLIECCOB, MPOTEKAIONMX Ha JKEIe3HOM Katoje (M3AeNuu) u
uHKOBOM aHoje (PH=3).

6.4 Metoauuyeckue MaTepuanbl, onpegensiowue npoueaypbl OLEHUBAHUSA 3HAHUM,
YMEeHUW, HaBblkOB WU (ANM) onbiTa A[AEATENIbHOCTU, XapaKTepu3y Lwux 3Tanbl
dopMMpoBaHNA KOMNETEeHLUNI

[Iporieaypsl orneHWBaHUS 3HAHWM, YMEHHI, HAaBBIKOB, XapaKTEPU3YIOIMX dTanbl (OPMUPOBAHUS
KOMIIETEHIINH, M3JI0)KEHBl B METOAMYECKHX peKoMeHmanusax « COOpHHK WHANBUIYAIBHBIX 3aJaHUN 110
Kypcy «Xumus» , « Pabodas terpanp mo xumun», «COOpHHK 3a/1a4 M YIPAKHEHUH 10 KYpCy «XUMHSD).

7. MepeyeHb OCHOBHOW 1 AONONHUTENbHON y4eOHOM NUTepaTypbl, Heo6xoaMmon Ansa
OCBOEHMUA AUCLUMNIIUHDI

a) OCHOBHAs JIUTepaTypa
1. EropoBa, O.A. Xumus. KoHcnekT Jekuuii sl cTyIeHTOB | Kypca MH>KeHepHOro (axyiabreTa

nanpasienui UMb, N/1b: yue6noe mocodue / O.A. Eroposa, O.B. KoBanbuykoBa. - M. : Poccuiickuit
VHHUBEPCHUTET ApyxObl Hapoaos, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnekrponHbIii pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. JIynetiko, T.I'. Beenenue B oOmiyro xumuto: yaeOnuk / T.I'. Jlynetiko; MunuctepcTtBo oOpa3o-
BaHUs U Hayku Poccuiickoit @enepannu, OenepanbHOE rOCYyIapcTBEHHOE aBBTOHOMHOE 00pa30BaTEIIbHOE
yuUpexkJIeHHEe BBICIIETO MpodeccuoHanbHoro obpasoBanus «HOkHbBINM (enepanbHbIil YHUBEPCUTET», XH-
Muueckuii (akyiabTeT. - PoctoB-n/]l : U3marenscTBO FOkHOTO (henepasibHOorO yHUBEpcuTeTa, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnekrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.AnapueB, A.M. OOm@as xumus. COOpHUK 3aaHUN C MPUMEPAMH PELICHHIA:
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yaeOHoe nmocobue / A.N. Anapues, JI.U. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnexrponnsiii pecypce]. - URL: http// biblioclub.ru/index.php?page=book&id=228947.

3. Ilpakrukym 10 00ITIeH XuMuu: yaeoHoe tocodue / moxa pea. C.d. [lynaes. - 4-e usm., mepepao.

u jom. - M. : UsnatenbctBo MockoBckoro ynusepcutera, 2005. - 336 c. - (Knaccuueckuit yHUBEpCUTET-
ckuii yaeOnuk). - ISBN 5-211-04935-7; [Dnexrpounsiii pecype]. - URLhttp://biblioclub.ru/index.php?
page=book&id= 135439.

0) 10MOJIHUTEJIbHAS JIUTEPATypa

1.Bapen1oB, B.K. DnekrpoxuMudeckre cucTeMbl U mpolecchl: yueoHoe mocodue / B.K. Bapen-
oB, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck : HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsiit pecypc]. - URL:ttp://biblioclub.ru /index.php?page=book&id=228776.

2. I'me6oa H. b., Ocranenko JI.d. COopHUK 33a1a4 M yIpaXHEHUH 1O Kypcy «Xumus». Cmo-

nenck PUO ¢unmana FOY BIIO «MDU (TY)» 2012 -124 c.
3.MoxoB, A.l1. CoopHEK 3a1a4 110 00mei xumun: yaeoHoe mocodue / A.M. Moxos, JI.U. IlypsI-

ruHa, .M. Antoumua. - KemepoBo: KemepoBckuii rocynapctBeHHbld yauBepcutet, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [DnekrponHnbiii  pecypc]. - URLhttpJ//biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'nebosa H. b., Kopotkosa I'. B. CnoBapp-cripaBOUHHK OCHOBHBIX ITOHSITUH U
TEPMHUHOB 110 XUMUM y4eOHO-meTomuueckoe mocobue. — Cmonenck PO ¢unuana 'OV BIIO «MOU
(TY)», 2009.- 188 c.

5. COOpHMK MHIUBHUAYaJIbHBIX 3aJlaHUN 10 Kypcy "Xumus" : [METOA. yKa3. JJis CTYIAEHTOB 00yd.
Mo HampapjeHHuio "DnekrpodHepretrka’, '"TeriosHepreTuka', "INEKTPOTEXHUKA, AJIEKTPOMEXaHUKA U
anekrporexHosorun”, "Onrorexuuka', "INeKTpoHNKa 1 MUKpodsiekTpoHuKa", cien. "[lumeBas nHxeHe-
pus Manbix npennpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. ['ne6osa, I'. B. Kopotkosa .— Cmo-
nenck : CO MOU, 2010 .— 52 c.

6. COoopauK 1a00paTOPHBIX pabOT MO XUMHH (Ui HampaBieHUs "TexHOIOTHYeCKHe MalMHbl 1
obopynosanue" / CO MDU; coct. H.b.I'nebora . — Cmonenck : CO MOU, 2014 .— 68 c.

7.CripaBOYHHUK MO XMMHH: OCHOBHBIE MOHSATHS, TEPMUHBI, 3aKOHBI, CXeMbI, (OPMYJIbI, CIIPABO Y-
HBIA MaTepual, rpaduku: yaednoe mocoodue / JI.H. baunos, N.JI. Tlepdunosa, JI.B. FOmamesa, P.I". Uy-
BuisgeB; Cankr-IleTepOyprekuii rocyapcTBEHHBIM NOJIMTEXHUYECKUU yHUBepcuteT. - M.: Ilpocnexr,
2015. - 156 c. - bubGmmorp. B kH. - ISBN 978-5-392-16695-4; [OnexrpoHHslii pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

8. Xumus. Meronnueckue ykazanus / - HopocuOupck: HoBocuOupckuii rocyapcTBEHHBIN arpap-
Heli  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsii pecypc]. -  URL:httpJ//biblioclub.ru
/index.php?page=book &id=230483.

8. NepeyeHb pecypcoB MHG OPpMaLMOHHO-TESIEKOMMYHUKALMOHHON ceT «MHTepHeT™ Heobxoau-
MbIX AJ11 OCBO€HUA OUCLMNIIUHDI

DaeKTpoHHBbIC ydeOHBbIe TocoOust mo obmei xumuu http://mindow.edu.ru/catalog/resources?p_
rubr=2.2.74.7.7

9. MeToauueckue ykasaHusa gnsa oby4aroLwmnxXcs no oCBOEHUI0 AUCLIMMNIIUHbI

JucnumivHa mpeaycMaTpUBaeT JICKIHU , JJa0OpaTOpPHBIC 3aHSATHS U MPAKTUYECKUE 3aHSTHUS, a
TaKKe BBIIIOJIHEHUE pacueTHOTIO 3a1aHusl. M3ydeHne Kypca 3aBepiaeTcst 3K3aMEHOM.
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YcnemHoe u3ydeHue Kypca TpeOyeT MocemeHus JIeKIni, akTHBHOW pabOThI Ha MPAKTHUYECKUX 3a-
HSTUSX U JTAOOPATOPHBIX paboTax, BHITIOJHEHHS BCEX YUCOHBIX 3a/laHUI MPErnoaaBaTelisi, 03HAKOMIICHHS
C OCHOBHOM M JOTOJIHUTEIbHOU JIUTEPATYpOH.

Bo Bpems 1eKumMu CTYACHT JOJIKEH BECTH KPATKUM KOHCIEKT.

PaboTa ¢ KOHCTIEKTOM JIEKIU MpEeanoiaraeT MPOCMOTP KOHCIIEKTa B TOT JK€ JICHb MTOCJIE 3aHSATHH.
[Ipu 3TOM HEOOXOIMMO MOMETHTH MaT€pPHaNIbl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPYJHEHUS JIJIs TTOH U-
MaHus. [Ipu 3TOM 0Oy4arommiics JOMKEH CTapaThbCs HAMTH OTBETHI HA 3aTPYIHUTEIBHBIC BOIPOCHI, HC-
MOJIB3Ysl PEKOMEHIyeMyIo JUuTepaTypy. Ecim emMy camocTosTeNbHO HE yIaJIoCh pa3o0paThCsi B MaTepHa-
1e, Heo0x0IMMO cOopMyYIHPOBATH BOIPOCH U 0OpATUTCS 32 MOMOIIBIO K MPEroaBaTeslto Ha KOHCY/IbTa-
AU WX OJIVKANIIEH JIEKIIUH.

OOyyJaromemycsi HEOOXOAMMO PETYIIPHO OTBOIUTH BPEMs JI MOBTOPEHUS MPONHIECHHOTO MaTe-
puana, mpoBepsisi CBOU 3HAHMS, YMEHUS U HABBIKK 11O KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue (ceMUHAPCKHE) 3aHATHUSI COCTABIISIIOT BAYKHYIO YacTh TPOPECCHOHATBHOM TTOATO-
TOBKH CTYJIeHTOB. OCHOBHasl 11€JIb TPOBEJCHU S TPAKTUUYECKUX (CEMUHAPCKUX) 3aHATHH - opMupoBaHue y
CTY/IEHTOB aHAJIMTHYECKOTO, TBOPYECKOTO MBIIUIEHHUSI TyTeM MPUOOPETEHU S TPAKTUUECKIUX HABBIKOB.

Metoanueckue ykazaHUsl K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSTHUSIM MO JUCHUILUIMHE HapsIy
paboueil mporpaMmoii U rpadMkoM y4eOHOTO MpOoIecca OTHOCSITCS K METOAMYECKAM JIOKYMEHTaM, OIIp e-
JIENISIONMM YPOBEHb OPTaHM3allMH U KauecTBa 00pa30BaTeIbHOTO IMpoliecca.

Copnepxxanue npakmuyeckux (cemunapckux) sauamuti puxcupyercst B PIIJ] B paznene 4 Hacros-
IeH IIPOrpPaMMBl.

Baxwuelimel coctaBisiroiei 0001 (GopMbI TPAKTHUYECKUX 3aHATHH SIBISIOTCS YIIpaKHEHUs (3a-
nanusi). OCHOBa B yIPaKHEHUH - IPUMEP, KOTOPBIN pa3dupaercs ¢ MO3ULUNA TeOpUH, Pa3BUTON B JEKIUH.
Kak mpaBuiio, OCHOBHOE BHUMaHHE yaensiercs (OPMHUPOBAHUIO KOHKPETHBIX YMEHHM, HABBIKOB, UYTO H
OTIpENENeT CoJiep)KaHue NESTETbHOCTH CTYACHTOB - pelieHue 3ajaad, rpaduyeckue paboThl, yTOUHEHUE
KaTeTOpUH U MOHATUI HAYKH, SABJISIOLMXCSA MPEANOCHIIKON MPAaBUIJIBHOTO MBILIUIEHUS U PEYN.

[IpakTiyeckue (CEeMHUHAPCKUE) 3aHSTHSI BHITOIHSIOT CIEAYIOIME 3a0a4u:

CTUMYIIUPYIOT PETYISpPHOE U3ydeHHE PEKOMEHIyeMOW JTUTEpaTyphbl, a TakkKe BHUMATEIbHOE OT-
HOILICHHE K JIEKLIHOHHOMY KYpCY;

3aKpEeIISIOT 3HAHUS, MMOJYyYEHHbIE B IIPOLIECCE JIEKIIMOHHOTO 00y4eHHUs U CaMOCTOSITENbHON pado-
ThI HaJl TUTEPATYPOIi;

pacumpsoT 00bEM IPOoPecCHOHAIBHO 3HAYMMBIX 3HAHUM, YMEHH i, HABBIKOB;

MO3BOJISIIOT MPOBEPUTH MPABUIBHOCT paHEe MOJYyYEHHBIX 3HAHUI;

MPUBHUBAIOT HABBIKA CAMOCTOSTENILHOTO MBIIUICHUS, YCTHOTO BBICTYIIJICHUS;

CIIOCOOCTBYIOT CBOOOTHOMY OIIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIISIIOT MPENOIaBATENI0 BO3MOXKHOCTh CUCTEMAaTUYECKH KOHTPOJIMPOBATh YPOBEHb CaMo-
CTOATENBbHON PabOTHI CTY/ICHTOB.

IIpy mOAroTOBKE K MPAKTHYECKHUM 3aHATHUAM HEOOXOAMMO NMPOCMOTPETh KOHCIEKTHI JIEKIHUHI U
METOJMYECKUE YKa3aHUsl, PEKOMEHJJOBAaHHYIO JIUTEPATYpY MO JaHHON TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIBHBIE BOIIPOCHI.

B Xoze BbINOJIHEHUS HHAMBUIYAIbHOTO 3aJJaHUsl MPAKTUYECKOTO 3aHATUS CTYAEHT TOTOBUT OTYET
0 pabote. B oTuer 3aHOCSATCS pe3yiabTaThl BHIOJIHEHUS KaXXJIOTO IMYHKTA 3aJlaHUs (CXEMbI, AHarpaMMbl
(rpaduku), TaOAMIIBI, pacyeThl, OTBETHI Ha BONPOCHI MyHKTOB 3a/1aHUs, BBIBOJBI U T.I1.). [IpuMepHBIii 06-
paser; oopMIICHUS OTYETa UMEETCs y TIPENOoaBaTessl U JOBOAUTCS 10 CTY/IEHTA.

3a 10 MUH 10 OKOHYAHHS 3aHATHS MPENOAaBaTENb MPOBEPsieT 00bEM BBHIMOJHEHHON Ha 3aHITUH
paboThl U OTMEYAET pe3yabTaT B paboueM KypHaie.

OcraBumecss HEBBIITOJIHEHHBIMU ITYHKTHI 3aJIJaHUS IPAKTUYECKOTO 3aH ATUS CTYAEHT 00s3aH J10/1e-
JaTh CAMOCTOSITENBHO.

Ilocne mpoBepkn oTyeTa NMPENOJABATENb MOMKET MPOBOJAUTH YCTHBIM MJIM NUCBMEHHBINA ONPOC
CTY/IEHTOB JIJIs1 KOHTPOJISI YCBOCHHSI UMW OCHOBHBIX TEOPETHUUECKUX U MPAKTUUECKUX 3HAHUM 110 TEME 3a-
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HATHS (CTYACHTHI JOJDKHBI 3HATh CMBICH MOJTY4E€HHBIX UMH PE3YJIbTaTOB U OTBETHI HA KOHTPOJIBbHBIE BO-

npocsl). [lo pe3ynbraTaM mpoBepkH OTYETa U ONPOCA BBICTABIIAECTCS OLEHKA 33 IIPAKTHYECKOE 3aHATHE.

JlaGopaTopHble padoThI COCTABIISIOT BAKHYIO YacTh IPO(PECCHOHAIBHOM MOATOTOBKU CTYICHTOB.
OnHu HarmpaBJICHbI HA YKCTIEPIMEHTAITBHOE TIOATBEPKICHNE TEOPETHIECKHUX MOJIOKEHUN U (OPMHUPOBAHHE
y4eOHBIX U MPO(PEeCCHOHATBHBIX IPAKTUUECKUX YMEHUH.

BrinonHenue cTyaeHTaMu J1ab0paTopHBIX pabOT HAIPaBICHO Ha!

00001IeHe, CUCTeMAaTH3allUI0, YITYOJIeHHE, 3aKpPEIJICHUE MOJYyYCeHHBIX TEOPETUUYECKUX 3HAHUM
10 KOHKPETHBIM TEMaM JUCLMIUINH;

dopMHEpOBaHUE HEOOXOAUMBIX TPOPECCHOHAIBHBIX YMEHUIH 1 HABBIKOB;

JucuuIIvHbl, MO0 KOTOPBIM ILIAHUPYIOTCS 1a00paTOpHbIE pabOThl U UX 00BEMBI, OIIPENEISIIOTCS
pabounMK ydeOHBIMHU IJIAHAMHU.

Meronuyeckue yka3aHus MO MPOBEIACHUIO Ja00OpPaTOPHBIX paboOT pa3pabaThIBAIOTCS HA CPOK JeH-
ctBus PIIJI (ITI]) u BrIIOYatoT:

3aryaBKe, B KOTOPOM yKa3bIBaeTCsl BUJ paboOTHI (J1abopaTopHasi), ee MOPsIKOBbII HOMep, 00BbEeM B
yacax U HAaHMEHOBAHUE;

1€ PabOTHI;

IpeaMeT U Cofiep KaHue paboThl;

000pyZIOBaHME, TEXHUUECKUE CPEICTBA, NHCTPYMEHT;

HOPAAOK (T1OCIIe0BATENIEHOCTD) BBIIIOJHEHUS paboThI;

IpaBUJIa TEXHUKN O€30MaCHOCTH M OXpaHbl TPpy/a M0 JaHHOU padoTe (110 HEOOXOIUMOCTH );

oOmme npaBuiia K 0GopMICHUIO PadOThI;

KOHTPOJIbHBIE BOIIPOCH] U 33aJaHMUS;

CITMCOK JIUTEPATYpHI (110 HEOOXOIMMOCTH ).

Conepsxanne adopatopHbix padot pukcupyercs B PI1J] B paznene 4 HacTosIe mporpaMMel.

Ilpn nnaHnupoBaHUU Ja0OPATOPHBIX PabOT CleAyeT YYUThIBATh, YTO HapsAy ¢ BEAyLIEH LENbio -
MOJATBEPKACHUEM TEOPETUUECKUX MOJ0KEHUH - B XOJIe BBIMIOIHEHUS 3aJaHUH Y CTYICHTOB (JOPMHUPYIOT-
Csl TIPaKTHYECKUE YMEHUSI M HABBIKM OOpaIeHHs C J1abopaTOpHBIM 000pYIOBaHUEM, arapaTypou U T.1,
OHu (yMeHHUs) MOTYT COCTaBJIATh YacTh NPO(ECCUOHATBHON MPAKTUUECKOH MOATOTOBKHU, a TAKKE HCCIIe-
JIOBaTeNbCKUEe YMEHUs (HaOmonaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIUBATH 3aBUCUMOCTH, JEJaTh
BBIBOJIBI I 000OIICHH S, CAMOCTOSITETTHHO BECTH HCCIIEIOBaHME, OPOPMIISTE PE3YIIBTATHI).

CocraB 3amanuil 11 1a00paToOpHOl pabOThl CIJIAHUPOBAH C TAaKUM PacyeToM, YTOOBI 32 OTBE-
JICHHOE BPEMsI OHH MOTJIH ObITh KAUECTBEHHO BHITIOJHEHBI OOJIBIIMHCTBOM CTYJCHTOB.

HeoOxomuMbIMH CTPYKTYPHBIMH 3JIEMEHTaMU JIa0OpaTOpHON pabOThI, TOMHUMO CaMOCTOSATEIBHOM
JIeSITEIbHOCTU CTYAEHTOB, SIBJISIOTCS MHCTPYKTaX, IPOBOJUMBIN MpenoaBaTeseM, a TakkKe opraHu3arus
0OCYKIEHHUSI HTOTOB BBITIOJIHEHHS 1a00paTOPHON pabOTHI.

BeinonHenuto 1abopaTopHbIX padoT MpealecTByeT NpOBEpKa 3HaHUN CTYIEHTOB — UX TEOPETH-
YeCKOW TOTOBHOCTH K BBITTOJHEHUIO 33 JaHHSL.

[lopsinok npoBeaeHus JIa0OPATOPHBIX PA0OT B I1€JI0M COBIIA/IAET C MOPSAIKOM MPOBEIECHUS MPAK-
THuYeckuX 3aHATHH. [loMMMO COOCTBEHHO BBITIONHEHHUS PaOOTHI I KaKIOW J1abopaTOpHOM pabOThI
MpeyCMOTPEHA MpoLeaypa 3alMThl, B X0J€ KOTOPOM MPEnoaaBaTesib NIPOBOJUT YCTHBIN U MUCHMEH-
HBIH ONPOC CTYAEHTOB JJI1 KOHTPOJISI IOHMMaHUSI BBINOJHEHHBIX MU U3MEPEHU, IPABUIIbHON UHTE P-
MPETALMH TMOJYYEHHBIX PE3YJIbTATOB U YCBOEHUS MMHU OCHOBHBIX TEOPETUUYECKUX U NMPAKTUYECKUX 3H a-
HUU 10 TEME 3aHATHUSL.

[Ipu moAroTOBKE K 3K3aMeHY B JIOTIOJHEHUE K H3yYEHHUIO KOHCIIEKTOB JIEKIHH, ydeOHBIX TOCOOMI
U CIIaliJI0OB, HEOOXOAMMO TOJI30BATHCS YUEOHOW ITUTEPATypol, PEKOMEHIOBAHHON K HACTOSIICH MPO-
rpamme. [Ipy MOArOTOBKE K K3aMEHY HYKHO M3YUYUTh TEOPUIO: ONPEACICHUS BCEX MOHITHH U MOJIXObI
K OLIECHUBAHUIO JI0 COCTOSIHUSA TOHUMaHUsI MaTepuasa U CaMOCTOSATENBHO PELIMTh 10 HECKOJIbKY THITOBBIX
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3a7ad U3 Kaxaou temsl. [Ipu pemeHun 3amad Bcerja HEOOXOIUMO YMETh Ka4eCTBEHHO MHTEPIIPETUP O-
BaTh UTOT PEIICHUSL.

CamocrositesibHass padora crygeHToB (CPC) no AucuMIIMHE UTPAET BaXKHYIO POJIb B XOJI€ BCE-
ro yaeOHOro mporecca. Meroanueckue Matepuansl U pekomenaanuu s odbecnedenusi CPC rotopsrces
MpernoaBaTeyeM U BbITAIOTCS CTYIACHTY.

10. MNMepevyeHb MHGOPMALUOHHLIX TEXHOJIOMUMK, UCMOJNIb3yeMbIX MPU OCYyLleCTBNEHUU
obpa3oBaTenbLHOro npouecca no AUCUUNIUHE, BKMKOYas nepeyYeHb NPOrpamMMHOro
obecneyeHnsA U NHPOPMaALMOHHbIX CMPABOYHbIX CUCTEM (MPU HEO6XOAUMOCTH)

He npenycmarpusaercs.

11. OnucaHne MaTepuanbHO-TEXHUYECKOM Oa3bl, HeOOXoAMMOW ANA OCYLWeCTBIEeHUA
oGpasoBaTeNnibHOro npouecca Nno AUCUUMNInHe

JleKIIMOHHBbIE 3aHATHSA:

Aynurtopusi, onpeeneHHas pacliiCaHHEM.

IIpakTuyeckue 3aHATUS 10 TaHHOW JUCITUTUINHE TPOBOMSATCS B ayIUTOPHH Kadeaphl.

JlabopaTopHbie padoThl MO JaHHOW MUCIUILUIMHE TPOBOMAATCA B Y4eOHO-MCCIEAOBATEIIBCKOM
nma6.Ne 316, 318

B ocHOBHOE 000pynOBaHUE yKa3aHHBIX JTa0OpaTOpUil BXOAUT OOOpPYAOBAaHHE, HEOOXOIUMOE IS
MPOBEICHUS JIaOOPATOPHBIX pabOT MO AUCHUIINHE «XUMUD»: OT0 pH-MeTp, ycTaHOBKa AJisl U3YyUYECHUS
AIEKTPOIIPOBOIHOCTH, AIEKTPObI (MEIHBIN, IMHKOBBINA, HUKETIEBbIE, CTAIBHON, YTOIBHBIN BOJOPOAHBIH,
XJ0pcepeOpsiHbIit), BOJIBTMETP, FIEKTPOIH3EP, MOCYIa, TOPKU C peaKTUBaAMU, UHAUKATOPHI.

ABTOp KaHJ. XMM.HAYK., JOLIEHT Ocranenko J1.O.
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3aB. kadenpoil KaHI.TEXH.HAYK, JOLCHT I'onuapos M.B.

[Mporpamma omoOpena Ha 3acenanun kadenper I1TD ot 29 aBrycra 2016 r. mpoTtokom Nel.
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