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1.MepeyeHb NNaHMpyeMbiX pe3ynbTaTOB OOYy4YeHUs NO AUCLIMMNIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUS o6pa3oBaTesibHOM NPorpaMmbl

Lenbi0o ocBoeHUs] IMCUHUIIMHBI SBISETCS MOATOTOBKA OOyyarommxcs K  Hay4HO-
MCCIIE0BATENIbCKOM JIEATEIbHOCTH 10 HampaBiieHuto moarotoBku 15.03.02 «TexHonornyeckue MaimHb
1 000pyJ0BaHKE» MOCPEICTBOM 00ECIEUEeHUS 3TAOB (POPMUPOBAHUS KOMIIETEHIIUHN, MPEAYCMOTPEHHBIX
®I'OC, B yacTu IpeICTaBICHHBIX HUXKE 3HAHUM, yMEHUN U HABBIKOB.

3agayamMu IMCUMIUIMHBI SIBIISIETCS M3YYE€HUE MOHATUHHOIO ammapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX MOJ0KEHUH U METOAOB, IPUBUTHE HABBIKOB NMPUMEHEHHsS] TEOPETHYECKUX 3HAHWMU I
pelIeHNs IPaKTUYECKUX 3a/1au.

JucuunrHa HarpasiieHa Ha pOPMUPOBAHUE CIIEIYIOIUX TPOPECCHOHATBHBIX KOMIIETEHIUI:

[1K-2, xapakrepu3yeMoil «yMEHHEM MOIETUPOBATh TEXHUYECKHE OOBEKTHI U TEXHOJOTHUECKUE

IPOLIECCH C UCIOJIb30BAHUEM CTaHJIAPTHBIX MAKETOB U CPEJCTB aBTOMATHU3UPOBAHHOI'O MPOEKTHU-

pPOBaHUs, TOTOBHOCTBIO MPOBOJIUTH IKCIIEPHUMEHTHI MO 33/JIaHHBIM METOIHMKaM ¢ 0OpaboTKOH U

aHaJIM30M PE3yJIbTaTOBY,

[1K-4, xapakTepu3yeMoil «CroCcOOHOCTBIO Y4acTBOBATh B pabOTe HAJ WHHOBAIMOHHBIMHU MPOEK-

TaMH, UCTIOJIb3Ysl 0a30BbIe METOABI UCCIIEI0BATENbCKOM 1EATEIILHOCTI .

B pe3ynbrare nzyueHus: AMCUUILIMHBI CTYACHT JOJIKEH:

3HATh:
- MPUEMOB OCYIIECTBICHUS MPOCTEHIIET0 XUMHUYECKOT0 SKCIEPUMEHTAa M CHOCOOOB 00pabOTKH
ero pe3synbraros (ITK-2)
- BOKHEHIIIME METO/Ibl XUMHYECKOH naeHTudukaimu coenunenuii; (IK-4)

yMeTh:
- MIPOBOJUTH PAaCUYETHI IO YPABHEHUSIM XUMUYECKUX peaklui paboTarh ¢ XMMHUYECKUMHU PEaKTH-
BaMH, JJAOOPATOPHBIM XUMHUECKUM 000OpYIOBaHUEM; OQOPMIISATh PE3YyIbTaThl SKCIIEPUMEHTAIb-
HBIX U TEOPETUYECKHUX padoT, popmysupoBaTh BeiBojbI (I1K-2);
- IPOBOJUTH Y4eOHO-UCCIIE0BATEIbCKUI SKCIIEPUMEHT Ha OCHOBE BJIAJICHUS OCHOBHBIMH IpHE-
MaMH TeXHUKHU padot B naboparopun (I1K-4);

BJIa/1eTh:
- HaBbIKaMU JIaDOPaTOPHOI'O UCCIEN0BaHMs, padOThl C XUMUYECKHMMH peakTUBaAMU U IpHOOpaMu;
METOJIaMU XMMHMUYECKUX M MaTeMaTHYECKUX PacueToB; METoJaMu 00pabOTKM MOJIydyaeMbIX
pe3ynbratos; (I1K-2)
- HaBbIKaMHM MOMCKa U 0OMeHa MHpopMaLueil B TI00abHbIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETSX,
BJIQ/ICHUE TEXHUYECKUMH U IPOrPaMMHBIMU CPEICTBAMH, HCIOJIb3YEMBIMH B COBPEMEHHOM XH-
mudeckoit mpaktuke (I1K-4).

2. MecTO AMCUUNIUHBLI B CTPYKTYpe obpa3oBaTenibHOW nNporpamMmbl

JlucuumninHa OTHOCUTCS K 0a30BOM YacTH JUCIUILTAH 00pa30BaTeIbHON MPOTpaMMBbI TIOJTOTOBKU
OakanmaBpoB mo HampaBieHuto 15.03.02 «TexHonornyeckue MamvHBI U 00OPYIOBaHUEY», MPOPUIIO
«Ob6opynoBanue HepTerazonepepadoTKm».

B cooTBercTBUM ¢ yueOHBIM TUTAaHOM 10 HampasieHuio «O0opynoBanne HedTerazonepepadoTKI»
3HAHUS, YMEHUS U HABBIKH, TIOJTYYCHHBIE CTY/IEHTAMH B MPOIECCE U3yUEHUS TUCIUTUIMHBI «XUMUS, 5B-
TSI0TCs 02301 TSl U3yYSHUS CIEAYIONTUX TUCITUILINH (MPAKTHUK):

b1.b.6 Marematuka

3HaHI/I$I, YMCHHA U HABBIKHW, IMOJIYYCHHBIC CTYJCHTaAMU B ITPOLCCCE U3YUCHUA NUCUUIIIIMHEBI, SABJIA-
I0TCs 0a3oit AJI1 U3YUYCHUS CIICAYIOMUX TUCHUIIIINH!

b1.b.15 TexHOoIorusa KOHCTPYKIIMOHHBIX MaT€pUaJIOB
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b1.b.17 MexaHuka )XKHIKOCTH U raza
b1.b.22 TexHuueckas TepMOJUHAMUKA
b1.B.O/1.3 Mertoab! uccineoBanusl PU3NIECKUX U XUMUYECKUX MTPOLIECCOB
b1.B.O/1.6 [Iporieccrl u anmapaTsl HeTerasonepepadOTKH
b1.B.OZ1.9 Hacocbl, koMnpeccopsl, BEHTUIISITOPbI
b1.B.JIB.3.1 [IpuknagHpie KOMIBIOTEPHBIEC TPOTPAMMBI
b1.B./IB.3.2 KommerorepHas rpaduka
b1.B.JIB.5.1 ConpoTuBiieHUE MAaTEPUATIOB
b1.B./IB.5.2 TeopeTnyeckre OCHOBBI aHAIU3a TEXHOJIOTMYECKHUX IPOLIECCOB
b1.B.ZIB.9.1 VYpaBieHue TEXHUUECKUMHU CUCTEMaMU
b1.B.JZIB.9.2 OCHOBBI aHAJIM3a TEXHOJOTHYECKUX CUCTEM
b1.B./IB.10.1 OcCHOBBI HEPro- 1 pecypcocOepeskeHus
B2.I1.3 Hayuno-uccnenoBarenbckas pabora

3. O6bem gMcuMNNMHBbI B 3a4€THbIX eAUHULAX C YKa3aHUeM Konm4yecTBa akafeMmyecknx
YyacoB, BbiferieHHbIX Ha KOHTaKTHYH paboTy obGy4arowmxca ¢ npenopgasaTtenem (no

BMAaM y4eOHbIX 3aHATMI) U HA CaMOCTOATENbHYIO paboTy obyyarowmxcs

AyautopHasi padora

ki bl

YacTtp nukna: bazoBas Cemectp
Ne nuctunauHel 1o yueOGHOMY IUIaHy: b1.5.10

Yacos (Bcero) 1o yueOHOMY IUIaHYy: 360 1, 2 cemectp
Tpynoemkocts B 3aueTHbix eauannax (3ET) | 10 1, 2 cemectp
Jlexuu (3ET, yacoB) 2.0,72 1, 2 cemecTp
ITpaktuueckue 3ansatus (3ET, yacoB) 1.0, 36 1, 2 cemectp
Jlaboparopubie pabots! (3ET, uacoB) 1.5,54 1, 2 cemecTp
O0Bem caMocTOATENbHOM paboThI 153/36; 153 1, 2 cemectp
o yuebHomy 1iany (3ET, yacoB Bcero)

Ox3ameH (3ET, yacoB) 1.25; 45 1 cemectp
3aver (3ET, uyacos) (18 yacoB u3 yncia ya- 0.5, 18 2 cemecTp
coB, oTBeiIeHHbIX Ha CPC)

CamocrosiTesibHas padoTa CTY/1€HTOB

Bug pabot Tpynoémkocts, 3ET; yac
M3yueHne MmaTepraioB JEKIi (JIK) 21/36; 21
[TonroroBka K MPaKTUYECKUM 3aHATHIM (I13) 19/18; 20
[ToaroToBKa K BBINOJIHEHHIO U 3aIIUTE JIAOOpATOpHOU paboTHI (J1a0) 19/36; 20
Brinonnenue pacuetHo-rpaduueckoit pabotsl (pedepara) 40/36; 40
BrimonHeHne KkypcoBoro npoekra (paboTsl) -
CamocTosTeTbHOE U3YYEHHUE IOMOJHUTENbHBIX MATEPUAJIOB IUCIIU- 27/36:; 27
skl (CPC)

[TonroroBka K KOHTPOJIBHBIM paboTaM 7136; 7
IToaroToBka K TECTUPOBAHUIO -
[ToaroroBka K 3a4eTy 0,5; 18
Bcero: 153/36; 153
[ToaroroBka K dK3aMeHY 45/36; 45
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4. Couepmalme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHO€ 10 TEMaM € YKa3aHUEM OTBECIACHHOI'0 HAa HHUX

KOJIN4YeCTBA aKaAACMUYCCKHUX YaCOB U BUA0B yqeﬁm,lx 3aHATHIl

Buns! yaeOHBIX 3aHATHI, BKIIIOYAst CaMO-
Bcero | CTOSTENBbHYIO pabOTy CTYACHTOB, W TPYHIO-
No 9acoB eMKOCTh (B 9acax)
TeMmsr JHUCHHUITIINHBI
/T Ha Te-
My B T.4.
JIK np nad CPC UHTEp-
aKT.
1 |2 3 4 5 6 7 8
Tema 1. HomeHkIaTypa HEOPraHu4eCKuX Be-
1 | mectB. CTexuomerpuyeckue 3akonbl. Kiaccel 15 2 2 4 7 2
BelIeCTB. JKBUBAJICHT.
2 Tema 2. Ctpoenue aTroma. XMMHA ¥ IEPHOAHU- 15 4 2 9 7 1
yecKasi CHCTEMA 3JIEeMEHTOB.
3 Tema 3. Xumnueckas cBsi3b. KoMiiekcHble 18 4 2 4 8 5
coeJUHEeHHUsI.
4 | Tema 4. DHepreTuKa XUMHYECKUX MPOIECCOB. 15 2 2 4 7 2
5 | Tema 5. Xumuueckasi KHHETHKA. 12 2 1 2 7 1
6 | Tema 6. Xumuueckoe U (pa3oBoe paBHOBeCHeE. 12 2 1 2 7 1
v Tema 7. PacTBOpBI 3JIEKTPOJMTOB U HedJIeK- 20 6 5 4 8 2
TPOJIUTOB.
8 TeMua 8. OKkHCINTEIbHO-BOCCTAHOBUTEIbHbIE 12 5 1 2 v 1
CBOWCTBA BEelIECTB.
9 Tema 9. YcTpoiicTBO U yC/10BUSI padOThI rajib- 17 4 1 4 3 2
BaHHYECKHX JIEMEHTOB.
10 Tema 10. Dy1ekTpPO/IM3 PACIIABOB U BOAHBIX 17 4 5 4 7 9
PACTBOPOB 3JICKTPOJIUTOB.
11 Tema 11. Koppo3us meranioB. MeponpusaTus 18 4 5 4 8 2
10 32IIHUTE METAJUIOB OT KOPPO3HH.
Bcero B 1 cemecTpe 216 yacoB no Buaam yueo-
HBIX 3aHATHH (BKJIIOYas 45 4acoB HA MOAT0- 171 36 18 36 81 18
TOBKY K 3K3aMEHY)
12 Tema 12. IloBepXHOCTHBIE SIBJICHHS U COPOLH- 24 6 4 4 10 4
OHHBbIE NpoLecchl.
13 |Tema 13. BBeienne B OpraHu4ecKy0 XuMHIO. 27 8 4 4 11 4
14 |Tema 14. IlucniepcHble CHCTEMBI. 28 8 4 6 10 6
15 |[Tema 15. BoicokoMoJieKyJ/IsIpHbIE COeTHHEHHUSI. 27 8 4 4 11 4
16 |Tema 16. Xumuueckasi nieHTHPUKALHUS. 20 6 2 - 12
Bcero BO 2 cemectpe 144 yaca o BuAaM y4eOHbIX 126 | 36 18 18 54 18
3aHATHI (BK/I0O4Yas 18 yacoB Ha MOATOTOBKY 3a4€TY)
Bcero 360 yacoB mo Bugam yueOHbIX 3aHATHI
(BK1I09asi 45 yacoB Ha MOATOTOBKY K JK3aMeHYy, 18 297 | 72 | 36 54 135 36
4acoB HA MOJATOTOBKY K 3a4eTy)
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Conep:xkanue mo BUAaAM y4YeOHBIX 3aHATHH

Tema 1. HomenkiaTypa Heopranuveckux BemecTB. Crexmomerpuuyeckue 3akoHbl. Kiaccsl Be-

eCTB. DKBHBAJICHT.
Jleknus 1.Xumueckasi CUMBOJIHMKA, WHACKCH M KO3 GUIMeHTs. MoJb, MOJISIpHAs Macca, XUMH-
YECKUH KBUBAJICHT, MOJIIpHAs Macca SKkBUBasieHTa. CTeXHOMEeTpruYecKre 3aKOHbI. (2 yaca)
IIpakTnyeckoe 3ansitue 1. DxBuBaneHT. MossipHas macca skBUBasieHTa. CrioCOOBI BBIpaKEHUS
KOHIICHTpAIlUX PacTBOPOB. (2 yaca)
JlabopaTopnasi paGora 1. DKBUBaJIEHT U MOJIIpHAs Macca SKBUBAJIEHTOB. O3HAaKOMUTLCS C IO-
HSITUEM DKBUBAJICHTA; OIpPEIEIUTh HEU3BECTHBIH METAII MO SKCIEPUMEHTAIbHO HAWJEHHOW MO-
JSIPHOM Macce ero SKBUBAJICHTOB. (2 yaca)
JlaGoparopunasi padora 2. Konientpanus pactBopoB. [IpUroTOBUTH pacTBOp COJIU 3alaHHOMN
KOHLEHTpaluu U3 KOHIEHTpupoBaHHOro (10%-ro) pactBopa TOH e COJM, MPUOOPECTU HaBBIK
ompezieNieHus MJIOTHOCTH PACTBOPOB C MOMOIIBIO apeoMeTpa, U3YYUTh Pa3InYHbIE CIIOCOOBI BBI-
pakeHUs KOHLIEHTPALUK pacTBOPOB. (2 yaca)
CamocrosiTenbHas padora 1. M3yyenune marepuanos nekuuu (1 yac), moAroToBKa K BBITOJHE-
HUIO ¥ 3amuTe gabopaTopHoit padoTer Ne 1-2 (1 yac) u npaktudeckomy 3anstuto Ne 1 (1 gac), mgo-
MOJIHUTENILHOE U3YYEeHHE MAaTepHalIOB yueOHUKa U MeToandeckux rnocoduit (1 gac). Beimonnenue
PT'P (3 vaca). (Bcero o reme 7 yacos)
Texkyumii KOHTpPoJb. OTBETH Ha BOIIPOCHI MPHU JOMYCKE U 3aluTe JTabopaTopHbIX padot. [Ipo-
BEpKa pacyeTHO-rpapuyeckoil paboThl. YCTHBIN ONPOC HA MPAKTHUYECKOM 3aHATUU. OTBETHI Ha
BOIPOCHI TECTA.

Tema 2. CTpoenne atoma. XuMusi M IEPHOJAMYECKASA CHCTEMa 3JIEMEHTOB.
Jlekuma 2. Xumus u nepuoauueckas cuctema saemMeHTOB. CtpoeHue aroma. KsaHTOBO-
MexaHu4deckasi Mojieib. KBanToBble uncina. OCHOBHbIE MPUHIUIIBI 3aI10JIHEHHUSI aTOMHBIX OpOUTa-
JIed: MpaBWIIO HaWMEHbIIEH sHepruw, 3amnper Ilaynm, npasuino ['ynna, npaBuna KiedkoBckoro.
OnexTpoHHble popmyisl. [lepuoanueckuii 3akon .M. Menneneesa. (4 yaca).
Jlaboparopnasi pa6ora 3. DJIEKTpOHHOE CTPOEHHUE aTOMOB M OJHOATOMHBIX MOHOB. M3yuuTh ak-
TUBHOCTH aTOMOB 3JIEMEHTOB B 3aBUCUMOCTH OT 3JIEKTPOHHOI'O CTPOEHHsI aTOMHON 000JI0UKH. (2
yaca)
IIpakTnyeckoe 3anaTme 2. CrpoeHue aroma. CoOCTaBIEHHE DSJIEKTPOHHBIX, DIIEKTPOHHO-
rpaduueckux gpopmyn snemeHToB. KoHTpoibsHas padora (2 yaca)
CamocrosiTeibHasi padora 2. M3yyenne matepuanioB Jiekuuu (1 4ac), MoAroToBKa K BbINOJIHE-
HUIO U 3anuTe JabopaTtopHor padboTel Ne 3 (1 yac), mpaktuueckoMy 3ausaturo Ne 2 (1 gac). Iloa-
TOTOBKA K KOHTpOJbHOU padote (1 yac). Bemmonnenue PI'P (3 gaca). (Bcero nmo teme 7 4acoB)
Texkymmii KOHTPOab. OTBETH Ha BOMPOCHI TECTa MPHU 3alIUTe JIabopaTopHbIX padoT. [IpoBepka
pacueTHO-rpaduueckoil paboThl. YCTHBIA ONMPOC HA MPAKTHYECKOM 3aHATUU. [luchMeHHas KOH-
TpoJbHas pabora.

Tema 3. Xumnueckasi cBsizb. KoMIuiekcHbie coeIMHEHMSI.

Jleknusi 3. OcHOBHbIE BUJIbI XUMHUYECKOW CBsI3M. OCHOBHBIE XapaKTEPUCTUKH CBSI3M: JIMHA,
SHeprus, BaleHTHbIN yroi. Monnas cBs3p. KoBanentHast cBsizb. Meton BaneHTHBIX cBsizel (BC) —
OCHOBHBIE TOJIOKEHUS METO0JIa, G M T-CBsI3U. OOMEHHBIN M JJOHOPHO-AaKUENTOPHBIH MEXaHU3MbI
0o0pa3oBaHMUs KOBAJICHTHOW CBS3U. Teopus THOpHAM3AMM aTOMHBIX opOuTanei. [lomaspHOCTB,
HACBIIIEHHOCTh W HAIpPaBIE€HHOCTh CBsI3U. KOMIIEKCHbIE COEAMHEHMSI: CTPOCHHE, COCTaB, BU/IBI.
Bonoponnas cBs3b. (4 yaca)

IIpakTuyeckoe 3ansTue 3. Buasl xumuueckoit csizu. COCTaBICHUE aTOMHO-OPOUTATIBLHBIX CXEM.
Merton BajeHTHBIX cBs3eil. KonTposabHas pabora. (2 yaca)

JlaGoparopHasi padora 4. Buabl XuMHYECKON CBSI3M B KOMIUIEKCHBIX COCIUHEHUSAX. M3yunTh
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MOHHYIO, JOHOPHO-AaKLIENTOPHYI0 M KOBAJEHTHYIO NOJSIPHYIO CBSI3H, NMPUCYTCTBYIOIINE B KOM-
MJICKCHBIX COSMHEHUSX. (4 yaca)

CamocrosiTeibHas padora 3. M3ydenue marepuanoB neknuu (1 4gac), moAroToBKa K BBITIONHE-
HUIO U 3anuTe JJabopaTtopHor padoTel Ne 4 (1 yac), mpaktuueckoMy 3ausaTuro Ne 3 (1 gac). Ilon-
rOTOBKa K KOHTpoJbHOU padote (1 yac). Bemonnenue PI'P (3 vaca). JlonosHuTeNnbHOE U3ydEHHE
MaTepHaIoB YUeOHMKA U MeToanuecKkuX rmocobuii (1 gac). (Bcero mo teme 8 yacon)

Texkymuii KOHTPOJIb. OTBETHI HA BOMPOCH! MPHU JOMYCKE M 3aLIUTE JIA0opaTopHbIX padoT. [Ipo-
BepKa pacyeTHO-Tpaduyeckoid pabOThl. YCTHBIM ONpoC Ha MpakTU4YecKoM 3aHATUU. OTBETHl Ha
BOIPOCHI TecTa. [IncbMeHHast KOHTpoJbHast padoTa.

Tema 4. JHepreTnka XMMH4YeCKHX IPOLECCOB.
Jlexkuus 4. ArperatHble COCTOSHUS BELIECTB. DHEPreTuka XUMHUYECKUX MPOLECCOB, XMMUYECKOE
u (azoBoe paBHOBecue. TepmomuHammka. DHepreTHueckue 3(P(GEKThl XUMHUYECKUX DPEaKIUi.
BuyTtpennss sHeprus u sHTanbnus. Temnosble 3¢ dexTs Xumuueckoi peakuuu. 3akoH 'ecca. JH-
Tponus. (2 Jaca)
IIpakTnueckoe 3ansitue 4. Tepmoannamuueckue pacuyersl. OpeaeseHue Tera0Thl pacTBOPEHUS
KaJIOpUMETPUYECKUM METOJI0M (2 yaca)
JlaGopaTopnas pabora 5. Onpenenenue TernaoBoro >gpdexra pactBopeHus. Hayuntbes skcre-
PUMEHTAIBHO C TOMOIIBIO KaJOPHUMETPa ONpPEACHSATh TerioBble 3(Pp(EeKTh pacTBOPEHHUS pas-
JUYHBIX BEIIECTB B BOJIE (4 yaca)
CamocrosiTeibHas padora 4. 3yuenue marepuanoB jgekuuu (1 yac), moAroToBka K BBIIOJHE-
HUIO U 3amuTe JlabopaTopHoil paboTel Ne5 (1 uac), mpaktuueckomy 3anstuio Ne 4 (1 gac). Bol-
nonHenue PI'P (3 vaca). [lonmomHuTEIbHOE N3yUEHHE MAaTEPUATIOB YUCOHUKA U METOJUYECKUX T10-
cobwii (1 gac). (Bcero o Teme 7 yacoB)
Texymuii KOHTPoab. OTBETH HA BOMPOCHI MPU JAOMYCKE U 3alIUTe JTaOOpaTOPHBIX padoT. BeI-
MOJTHEHHE pacyeTHO-rpauyeckoil paboThl. YCTHBIN ONpPOC Ha MPAKTHYECKOM 3aHATUU. OTBETHI
Ha BOIPOCHI TECTA.

Tema 5. XumMunyeckasi KHHeTHKA.
Jlekums 5. Hanpasnenve n mpenesn NpOTEKAaHUS XUMHUYECKUX PEaKUUi B M30JUPOBAHHBIX CH-
creMax. B3anmocBsi3p Mexay sHeprueit [ mo06ca nu KOHCTaHTON paBHOBECHs. XUMUYECKast KWHETH-
Ka: CKOPOCTbh PEAKIIMU M METO/bI €€ PeryJupoBaHusl, KojebaTelbHble peakiiui. 3aKOH JeHCTBUS
Macc. 3aBUCHUMOCTbh CKOPOCTH peakiuu oT Temmneparypsl. [Ipasuno Bant-I'odda. YpasHenue Ap-
pennyca. Karanuzaropel. OcoOO€HHOCTH KaTaJTUTUYECKHX IMPOLECCOB, BUABI U MEXaHU3MBbI KaTa-
au3a. DHeprus akTuBauuu. ['oMo- U rereporeHHblil katanu3. OTiauure HEOPraHWYEeCKUX KaTallu-
3aTOPOB OT OMoNornYeckux. (2 yaca)
IIpakTuyeckoe 3ansaTHe 5. Xumuueckas KUHeTUKa. Perenne TunoBsIx 3agay. (1 yac)
JlabopaTopnas padora 6. KnHeTnka XMMHUYECKHUX PEAaKIMHA. DKCIEPUMEHTAIIBHO U3YyUUTh 3aBH-
CUMOCTH CKOPOCTH TOMOTE€HHBIX M T'€TEPOTre€HHBIX PEAKIMIl OT pa3NuYHbIX (PAKTOPOB — KOHIICH-
TpalMM pearupyroumx BEUECTB, 0N TIOBEPXHOCTH pa3zeiia, KaTaln3aTopoB. (2 Jaca)
CamocrosiTeibHas padora 5. M3yuenue marepuanoB jekuuu (1 ygac), moAroToBka K BBIMOJIHE-
HUIO U 3amuTe JlabopaTopHoii paboTel NeS5 (1 uac), mpaktudeckomy 3anaturo Ne 4 (1 gac). Bol-
nonaerne PI'P (3 gaca). JlonmonHuTenbHOE U3ydeHNE MAaTepUATIOB YIC€OHUKA U METOIMYECKHUX T10-
cobwmii (1 gac). (Bcero o Teme 7 yacoB)
Texkymmii KOHTPOJIb. OTBETH Ha BOIPOCHI MPHU JOMYCKE U 3aIIUTE JA0OPATOPHBIX padOT. Mpo-
BepKa pacyeTHO-rpauieckoil paboThl. YCTHBIM ompoc Ha MpakTHUYeckoM 3aHATHU. OTBETHl Ha
BOIIPOCHI TECTA.
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Tema 6. Xumnueckoe u (pa3oBoe paBHOBecHeE.
Jlekums 6. Xumuueckoe u Gpa3zoBoe paBHOBECHE B TOMO- M T'€T€POreHHBIX cucTemax. CMmelleHue
paBHOBECHUS B IIEJISIX OJIHOCTOpOHHEro nporekanus peakuuu (nmpuniun Jle-Illarense). Koncranra
paBHOBECHSI, CBA3b KOHCTAHTBI paBHOBECHSI ¢ U3MEeHeHHeM dHepruu [ ub0ca. (2 yaca)
IIpakTnyeckoe 3ansaTue 6. Xumuueckoe paBHoBecue. Konrposibnas padora. (1 gac)
JlaGoparopHasi padora 7. BiausHue KOHUEHTpAIlMM BEIIECTB HA XUMHUYECKOE pPaBHOBECHE.
N3yuuTh BIMsHHE U3MEHEHHS] KOHIEHTPAIMN pearupyronux BEHIECTB U MPOJYKTOB PEaKIMKU Ha
CMEIlIeHHEe XMMHYECKOI0 PaBHOBECHSI; OTBITHBIM ITyTeM J0Ka3aTh 3¢ (HEeKTUBHOCTD NMpuHIuNa Jle-
[llaTenwe. (2 yaca)
CamocrosiTeibHas padora 6. M3yuenue marepuanoB jekuuu (1 yac), moAroToBKa K BBIIOJHE-
HUIO ¥ 3amuTe 1aboparopHoit padboTsl Ne 7 (1 gac), mpakruueckomy 3aHsatuio Ne 6 (1 gac). [Ton-
TFOTOBKa K KOHTpONbHOM padote (1 yac). Bemonnenune PI'P (2 vaca). [lononnurensHoe U3ydyeHUE
MaTepHaIoB YUeOHHKA U MeToanuecKuX rmocobuii (1 gac). (Bcero mo teme 7 yacon)
Texkyumii KOHTpPoJb. OTBETH Ha BOIIPOCHI MPHU JOMYCKE U 3aluTe JTabopaTopHbIX padot. IIpo-
BEpKa pacyeTHO-rpapuyeckoil paboThl. YCTHBIN ONPOC Ha MPAKTHYECKOM 3aHATUUA. OTBETHI Ha
BONPOCHI TecTa. [ITucekMeHnHas KOHTpoIibHAs paboTa.

Tema 7. PacTBOPBI 3JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB.
Jleknust 7. MpeanvHbiil pactBop. KosmuratuBHbele CBOWCTBA pacTBOPOB: NOHMKEHUE ITAPLHAAIIb-
HOTO JIaBJICHUSA [1apa pacTBOPUTEI HaJ PacTBOPOM, MOBBILLIEHUE TEMIIEPATypbl KUIIEHUS, [IOHU-
JKEHUE TeMIlepaTyphl 3aMep3aHus 3aKOHbI Payiis, ocMOTHYeCKOe NaBieHHUE. DIIEKTPOJIUTHYECKas
mucconuanus. CHIIbHBIE JIEKTPOIUTHL. AKTHBHasi KOHIEHTpalUsi MOHOB B pacTBope, Kodddu-
LMEHT aKTUBHOCTH, MOHHAs CWJIa pacTBopa. ManopacTBOpuUMbIe 3JeKTpoiauThl. [IpousBenenue
pactBopuMocTH. Peakuinu B pacTBopax 31eKTposinToB. Cialdble 2J1eKTPOIUThL. 3aKOH pa30aBiIeHus
OctBanbaa. MonHnoe mpousBenenue Boabl. BomopoaHsiil mokaszarens. ['uaponn3 coneil, ero TUIbl,
BeIumcieHre pH pactBopa ruaponu3syromieiics comau. (6 4acoB)
IIpakTuyeckoe 3ansaTue 7. Pemenue 3anay Ha onpezaenenre pH B pacTBopax AJIeKTPOIUTOB. (2
qaca)
Jladoparopnasi pa6ora 8. Bomopoansiii mokazarens cpensl pH. Hayuutbest onpenensats Bojo-
POJHOIO MOKa3aTels cpelpl MeronaMu pH-MeTpuu M BU3yallbHOTO KOJIOPUMETPUPOBAHUS; OCBO-
UTh HaBBIKM pacueToB pH BOAHBIX pacTBOPOB CUJIBHBIX U CJIA0BIX KUCIIOT U OCHOBaHUH. (2 yaca)
JlabopaTopnas pa6ora 9. ['maponns coneil. ManopactBopumsle 31eKTpoiuThl. [IponsBenenue
pacTBOpUMOCTHU. M3yunTh HEKOTOpPHIE CBOMCTBA BOJHBIX PACTBOPOB COJIEH, CBSI3aHHBIX C pEaKIlu-
eil ruponm3a, BBIACHUTH CIIOCOOBI CMEIEHHs paBHOBECHS UIpoian3a. O3HAKOMUTBCS C YCIOBHU-
AMU 00pa30BaHUS U PACTBOPEHMS OCAKOB MAJIOPACTBOPUMBIX 3JIEKTPOIUTOB, OCBOUTH METOJIUKY
pacueToB, CBSI3aHHBIX C IPOU3BEACHUEM PacTBOPUMOCTH (2 Jaca)
CamocrosiTeibHas padora 7. M3yueHnue marepuanoB jekuuu (1 dac), moAroToBKa K BBIMOJIHE-
HUIO U 3a1uTe JlabopaTopHoii paboTsl Ne 8-9 (2 gaca), mpaktuueckomy 3aHsaTHIO Ne7 (1 gac). Bei-
nonHenue PI'P (3 yaca). [lononHurenbHoe U3ydeHUe MaTepraioB ydeOHUKA U METOJUYECKHX I10-
cobwmii (1 gac). (Bcero o Teme 8 yacoB)
Texyumii koHTpoab. OTBeThl Ha BONPOCHI NPU JONYCKE W 3allUTe JIaDOpaTOpHBIX padoT.
[TpBepka pacueTHO-TrpaduuecKkoil paboThl. YCTHBIN ONMPOC Ha MPAaKTHUYECKOM 3aHATHH. OTBETHI Ha
BOIIPOCHI TECTA.

Tema 8. OxkucJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC CBOMCTBA BElIECTB.
Jlekuus 8. Tuner OBP. CBs3b cTpoenust aroma ¢ OB crmocoOHOCTHIO BetecTB. (2 yaca)
IIpakTuyeckoe 3ansaTue 8. [Tlogdbop xkodppunmnentos B OBP. (1 gac)
JlabopaTopnass paGora 10. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE Nporecchl. O3HAKOMUTBHCS C
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIMUA CBOMCTBAMH HEKOTOPBIX BEIIECTB, OCBOUTH METOIMKY CO-
CTaBJICHUSI YPABHEHUN OKUCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIX PEAKIUN C MOMOIIBIO METOJa 3JIEK-
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TpoHHOTO Oananca. (2 yaca)

CamocrosiTenbHas padora 8. M3yuyenue marepuanoB jekuuu (1 yac), moAroToBKa K BBIOJHE-
HUIO ¥ 3amute Jaboparoproit padotel Ne 10 (1 wac), mpaktuyeckomy 3ansaturo Ne§ (1 gac). Bei-
nosaerne PI'P (3 gaca). JlonosiHUTENbHOE H3yUeHNE MAaTEPUATIOB YYCOHHKA U METOJIMYECKHUX I10-
cobwuii (1 gac). (Bcero o Teme 7 yacon)

Texkyumii KoHTpoJib. OTBETH HAa BONPOCHI MPHU JOMYCKE U 3alluTe JabopaTopHbIX paboT. Bri-
MOJTHEHUE PAaCYCTHO-TpaPUIecKOi pabOThI. Y CTHBIN ONPOC HA MPAKTUIECKOM 3aHSTHU.

Tema 9. 3ﬂeKTpOXI/IMI/IquKHe CHUCTEMBI. YCTPOﬁCTBO H ycJioBUs paﬁoTLI rajJjbBaHHIY€CKHUX 3JICMCH-

TOB.

Jlekums 9. Bunsl anexTponoB. Psaa  HampspkeHHus MeTauioB. TepMoauHaMHUKa 3JIEKTPOXUMHYE-
CKHX NPOLECCOB. BO3HMKHOBEHME IBOMHOIO 3JIEKTPUUECKOIO CJIOSl HAa FPaHULE pa3jena MeTall-
pactBop. Pacuer paBHOBECHBIX IOTEHUHAJIOB IO ypaBHEHUIO HepHcra. YCTpoHCTBO M ycnoBus
paboThl ranpBaHuYecKoro snemenTa Janmansa-Akobdu. Cxemsl, rpaduku MOISAPU3ALUOHHBIX KPH-
BbIX, 3JiekTpojHble peakiuu. TOP. DJIC. Tlonspusauus. Bunapl nonspuzauuu. 3aBUCUMOCTb paB-
HOBECHBIX NOTEHIIMAJIOB OT AaKTUBHOCTU MOHOB B pacTBOpax. TepMoJIMHAMHYECKUE YCIOBHS pa-
6otel I'D. KuHeTnka 37€KTPOXMMHUYECKUX IPOLECCOB. 3aBUCUMOCTh 3JIEKTPOXUMHUUYECKUX MPO-
LIECCOB OT M3MEHEHMSI aKTUBHOCTU MOTEHLMAIONpenesaomux noHoB. KoHuentpaunonusiii 0.
(4 gaca)

IIpakTuyeckoe 3anaTue 9. ['anpBannyeckuii anemMeHT. KonTpoasHas padorta. (1 gac)
Jladoparopnas padora 11. 3/IC u HanpspkeHHE MEIHO-IIMHKOBOI'O ralbBAHUYECKOTO AJIEMEH-
Ta. OBIageTh METOIUKON COCTABICHUS FrAJIbBAHUYECKUX LENEH U U3MEPEHUs HAIPSHKEHUS Tallb-
BaHMYECKHUX JIEMEHTOB. (4 Jaca)

CamocrosiTeibHasi padora 9. M3yyenne matepuanion Jiekuuu (1 4ac), MoAroToBKa K BbINOJIHE-
HUIO ¥ 3amuTe JaboparopHoit padotsl Nell (1 gac), mpaktudeckomy 3ausaturo NelO (1 gac). IToa-
TOTOBKa K KOHTpoNbHOU padote (1 yac). Bemmonunenue PI'P (3 gaca). [lomonautensHOE M3yueHUE
MaTepHaJIoB YUeOHHKaA U MeToanueckux rmocobuii (1 gac). (Bcero mo teme 8 yacon)

Texymuii KOHTPOJIb. OTBETHI Ha BOIPOCH! MPU JOMYCKE M 3alIUTe J1abopaTopHbIX padoT. IIpo-
BEpKa pacyeTHO-rpaduyeckoil pabOThl. YCTHBIN ONPOC Ha MPAKTUYECKOM 3aHATHH. OTBETHI Ha
BONPOCHI TecTa. [ITuckMeHHass KOHTpoIibHAs paboTa.

Tema 10. DiIeKTpoJIM3 PacNJIaBOB H BOJAHBIX PACTBOPOB 3JICKTPOJIUTOB.

Jleknusa 10. DnekTponu3 ¢ pacTBOPUMBIMH U HEPACTBOPUMBIMH 3JiekTponamu. [locienoBarens-
HOCTb MPOTEKaHMsI POLIECCOB Ha »ekTpoaax. 3akoHsl dapanes. Beixon no toky. I'padux mosns-
PHU3aLMOHHBIX KPUBBIX MPH 3JeKTpoiu3e. [I[pumenenue anexrponusa. (4 yaca)

IIpakTyeckoe 3anaTue 10. CocraBieHue cxem anekTponusa. KonndecTBeHHbIE 3aKOHOMEPHO-
ctu. (2 gaca)

JlaGopaTtopnas padora 12. Dnexkrtponu3 pactBopa cCyib(ara HaTpusi Ha  HUKEJIEBBIX
anekTpoaax. M3yunTs KoJTu4ecTBEHHbIE 3aKOHOMEPHOCTH Mpoliecca AeKTpon3a. (4 yaca)
CamocrositeibHast padora 10. M3yuyenne matepuanoB jekiuu (1 yac), moaAroToBka K BBINOJIHE-
HUIO U 3amuTe JaboparopHoit padotsl Ne 12 (1 vac), mpaktuueckomy 3anstuio NelO (1 gac). Bri-
nonHenue PI'P (3 vaca). [lononHuTenpHOE H3ydyeHHE MAaTEpPUAIOB YUeOHUKA U METOJUYECKUX T10-
cobwii (1 gac). (Bcero o Teme 7 gacon)

Texymuii KOHTPoab. OTBETH HA BOMPOCHI MPHU JAOMYCKE U 3alIUTe JabopaTOpPHBIX paboT. Bei-
MOJTHEHHE pacueTHO-Tpauieckoil paboThl. YCTHBIN ONMpOC Ha MPAKTHUYECKOM 3aHATHH. OTBETHI
Ha BOIIPOCHI TECTA.

Tema 11. Koppo3usi mera/uioB. MeponpusTis 10 3alliMTe METALII0B OT KOPPO3HH.

Jlekums 11. Xumuueckas KOppo3us. Y CIOBHUS MPOTEKAHUS KOPPO3ZUOHHOTO Mpoliecca. DIEKTPOo-
xumuueckass kopposus. [laccuBHOCTs MeTamioB. CXeMbl MUKpOTaIbBaHUUECKUX KOPPO3HOHHBIX
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anemMeHToB. [lonsipuzanus npu KOppo3noHHOM mporiecce. Koppo3noHHast yCTOWYHMBOCTh METAJI-
70B U cruaBoB. Knaccudukanus MeponpusiTUil MO 3allUTe METaIOB OT KOPPO3UH. MeTombl
AIIEKTPOXUMHUYECKON 3alIUTHI (KaTOIHAS, aHO/IHAS, IPOTEKTOPHAs ). MEeTOIbI H3MEHEHUS TTPUPOJIBI
KOPPOAUPYIOLIEro MeTaia. 3alluTHbIe HEMETAJUIMUeCKHUe, METAIUIMYEeCKHE TOKPBITUS: KaTo.l-
HbIC, aHO/IHEIC. JlermpoBanue. SBneHne «camomaccuBanumn». CrocoObl 00padOTKH KOPPO3UOHHOM
cpenpl.(4 yaca)

JlabopaTopnasi paGora 13. Koppo3uss MeTauioB U 3aimura OT KOppo3uu. (4 yaca)
IIpakTuyeckoe 3ansaTue 11. Kopposus meramios. Pemenne tunossix 3agad. KonTposiasHas pado-
Ta. (2 yaca)

CamocrositesibHas padora 11. M3yyenue maTepuanon sekiuu (1 4ac), HOAroToBKa K BBIMOJIHE-
HUIO U 3amuTe 1aboparopHoi padbotsl Nel3 (1 yac), npaktuueckomy 3ansatuio Nell (1 gac). [Tox-
rOTOBKa K KOHTpONbHOU padote (1 yac). Bemonnenne PI'P (3 vaca). JlononHuTenbHOE U3yYCHHE
MaTepHaJIoB Y4eOHHKA U MeToanueckux rnocobuii (1 gac). (Bcero mo teme 8 yacon)

Texkyumii KoHTpoJib. OTBETH HA BONPOCHI MPHU JOMYCKE U 3alluTe Jab0paTopHbIX paboT. Bei-
MOJTHEHUE pacueTHO-TpaduuecKoil paboThl. YCTHBIA OMPOC HA MPAKTUYCCKOM 3aHATHU. OTBETHI
Ha BOMpPOCHI TecTa. [linchbMeHHast KOHTpoJbHas paboTa.

Tema 12. [loBepXHOCTHBIE SIBJICHHSI M COPOLIMOHHBIE MIPOLECCHI.
Jlexnus 12. [Touatue copOIIMOHHBIX MPOIIECCOB. SIBJIEHUs HA rpaHUIlEe pa3aena ¢a3. AgcopOorusi.
Tepmoaunamuka agcopounn. AxcopOuust u3 pactBopoB. M3orepma Jlenrmiopa. CMaunBaeMocCTh.
(6uacos
JladopaTropnasi padora 14. AjncopOnrioHHOE paBHOBECHE. 3aBUCUMOCTH BETMYUHBI (DU3UICCKOM
azcopOIny OT paBHOBECHOW KOHIICHTPAIUH aJIcOpOTHBA. (4 yaca)
IIpakTuyeckoe 3ansaTue 12. Pemenne 3a1ay Ha BETUYUHY a1cOpOIuu. (4 Jaca)
CamocTosiTeibHasi padota 12. VMzydenne matepuranos jeknuu (2 9aca), MOAr0OTOBKA K BBITTOJTHE-
HUIO U 3amuTe JaboparopHoil paboTel Nel4 (2 yaca), mpaktuueckomy 3aHaTuio Nel2 (2 gaca).
Boinonnenue PI'P (2 yvaca). JlononHuTENbHOE U3yYEHHE MAaTEPUATIOB Y4eOHUKA U METOAMYECKUX
noco6wuii (2 yaca). (Bcero o teme 10 yacos)
Texkyumii KOHTPoJb. OTBETH Ha BOIIPOCHI MPU JOMYCKE U 3amuTe JJabopaTopHbIx padort. Ilpo-
BepKa pacdyeTHO-Tpaduyeckoid paboThl. YCTHBII OMpoc Ha MpakTU4eckoM 3aHATHU. OTBETHl Ha
BOIIPOCHI TECTA.

Tema 13. BBeieHHe B OpraHu4ecKyr0 XUMHIO.
Jlekuusa 13. Knaccudukarus, cTpoeHHe U HOMEHKIIATypa OpPraHUYeCKUX COCTUHEHHI; KIIacCU-
¢ukanus opraHndeckux peakiuil. CBOWCTBa OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHMH. (4
qaca)
Jladoparopnasi padora 15. KauecTBeHHBIN SJIEMEHTHBI aHAIN3 OPTAaHUYSCKUX COCTUHEHUMN.
O3HaKOMUTBHCA C HEKOTOPBIMU NMPUEMAMHU aHATIM3a OPTaHUYECKUX BEIIECTB, UCTIOIb3YEMbBIMU AJIS
orpezieNieHUs] KaYeCTBEHHOT'O AJIEMEHTHOT'O COCTaBa OPraHUYEeCKUX BeUIeCTB. (4 Jaca)
IIpakTnyeckoe 3ansitue 13. M3omepus, HOMEHKIAaTypa, CBOMCTBA U CIIOCOOBI MOJTYYEHHUSI Opra-
HUYECKUX COCTMHEHHM OTIENbHBIX KilaccoB. KonTponsHas pabora. (4uaca)
CamocrosiTeabHas padora 13. M3ydenue maTepuanoB neknuu (2 yaca), MOATOTOBKA K BHITIOTHE-
HUIO ® 3anmuTe jgabopatopHoil padoTer NelS (2 waca), mpaktuueckomy 3aHsTuio Nel3 (1 gac).
[TonroroBka Kk KOHTPOJBHOU padote (2 yaca). Bemmonnenue PI'P (2 ywaca). JlonomHuTENbHOE U3Y-
YeHHE MaTEPHAIOB YUCOHMKA U METOIMUECKHUX MmocoOui (2 vaca). (Bcero mo teme 11 gacoB)
Texymuii KOHTPOJIb. OTBETHI HA BONPOCH! MPHU JOMYCKE M 3alIUTe J1abopaTopHbIX padoT. [Ipo-
BEpPKa pacyeTHO-rpaduvecKoil pabOThl. YCTHBIN ONMPOC HAa MPaKTHUYEeCKOM 3aHsATHU. OTBETH Ha
BOIPOCHI TecTa. [InchMeHHast KOHTpobHAast padoTa.
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Tema 14. [IucnepcHblie cucTeMbl
Jlexnus 14. {ucniepcHbie cuctembl. Knaccudukaiuu, CBOMCTBa, METOIBI IMOJTYyYEHUS U pa3pyIiie-
Hud. JlucnepcHbie cUCTEMBI B TPUPOJIE U MPOMBIILIEHHOCTH. (8 4acoB)
JlaGoparopnas padora 16. Koymougusie pacTBopsl. MI3y4uTh METO/IbI TOJTYYEHHUS, PA3PYILICHUS
Y HEKOTOPbIE CBOMCTBA KOJUIOUIHBIX PacTBOPOB. (3 vaca)
JladopaTopunasi padora 17. Dmynbcun. O3HAKOMUTBCS C HEKOTOPHIMH CIOCOOAMHU IOTYUYCHUS
AMYJIbCUM, OIIPEIeNICHUs UX TUIA U pa3pylieHus. (3 yaca)
IIpakTuyeckoe 3ausitue 14. /{ucriepcusie cucrembl. CoctaBiieHne GOpMYJT KOJIJIOWIHBIX YaCTHIL
U UX KOaryyisToB. (4 daca)
CamocrosiTenbHas padora 14. 3yuenue matepuanos Jiekuuu (2 yaca), MOArOTOBKA K BBIMOJIHE-
HUIO U 3ammTe JadopaTopHbix pabotr Nel6-17 (2 vaca), mpaktuyeckomy 3ansatuio Nel4 (2 ygaca).
Bremonnenue PI'P (2 yaca). JlononHuTeNnbHOE U3y4eHHE MaTepUaioB yueOHMKA U METOIUYECKUX
nocoOwuii (2 gaca). (Bcero mo teme 10 gacoB)
Texkyumii KOHTpPoJb. OTBETH Ha BOIIPOCHI MPHU JOMYCKE U 3aluTe JTabopaTopHbIX padot. IIpo-
BEpKa pacyeTHO-rpapuyecKkoil paboThl. YCTHBIN ONPOC HAa MPAKTHUYECKOM 3aHATUU. OTBETHI Ha
BOITPOCHI TECTA.

Tema 15. BbicokOMOJIEKY/ISIPHbIE COeIMHEHUS
Jlekuus 15. [Tonmumeps! 1 OTUTOMEPHI, UX KIacCU(UKAIINH, TOTyICHNE, CBONCTBA U IPUMEHEHHE.
[Tpuponnsie u cuntetnueckue BMC. (8 yacoB)
Jladoparopnasi padorta 18. [IpupoanHbie BHICOKOMOJIEKYIISIpHBbIE coequHeHns. O3HAaKOMUTHCS CO
CTPOEHHEM U HEKOTOPHIMU CBOMCTBaAMH MPUPOIHBIX OMOMOIMMEPOB. (4 daca)
IIpakTuyeckoe 3ansaTue 15. BMC. Peakuuu nonumepusanuu, nojukoHjaeHcanuu. CtpoeHue
npupoaHbIX U cuHTeTndeckux BMC. Peakiun ruaponusa. (4 gaca)
CamocrosiTenbHas padora 15. M3yuenne maTepuanos nekuuu (2 yaca), IoArOTOBKA K BbIMOJIHE-
HUIO U 3amuTe JabopartopHoil paboTel Nel8 (2 uaca), mpakTuueckoMy 3aHaturo Nel5 (2 uaca).
Boinonnenue PI'P (2 yvaca). JlononHuTENbHOE U3yYEHHE MAaTEPUATIOB Y4eOHUKA U METOAMYECKUX
noco6wuii (3 yaca). (Bcero no teme 11 gacos)
Texkyumii KOHTPoJb. OTBETH Ha BOIIPOCHI MPU JOMYCKE U 3amuTe JJabopaTopHbIx padort. Ilpo-
BepKa pacyeTHO-rpauueckoil paboThl. YCTHBIM ompoc Ha MpakTU4YecKoM 3aHATHU. OTBETHl Ha
BOIIPOCHI TECTA.

Tema 16. Xumuveckasi uieHTH(PUKAIUA
Jlexknus 16. KauecTBeHHBIN U KOIWYECTBCHHBIM aHAIN3, aHAJTUTHYCCKUN CHUTHAI, XUMHUYCCKHM,
(GU3UKO-XUMHYECKUHN U pu3rueckuil ananus. (6 yacos)
IIpakTuyeckoe 3ansaTue 16. CriocoOb1 XuMudeckol ACHTU(PUKAIIH BEIIECTB. (2 Jaca)
CamocrosiTeibHasi padora 16. M3ydyenne marepuainos yieknuu (2 gaca), TOATOTOBKA K TPaKTH-
yeckomy 3aHsATHIO Nel6 (2 uaca). JlonmonHUTENbHOE M3yYEeHUE MaTepUuaioB ydyeOHUKA U METOU-
yeckux nmocobuii (8 yacon). (Bcero mo teme 12 gacoB)
Texkyumuil KOHTPOJIb. Y CTHBIM ONPOC HA MPAKTUYECKOM 3aHITUU.

JIeKUMOHHbIE 3aHATUA (B KONUYECTBE 72 4YaCOB) MPOBOAATCS MPH HEMOCPEACTBEHHOM O0IIIe-
HUU CO CTYJCHTaMH, B BUJIE OECEIbI «BOMPOC-OTBET.

JTabopaTtopHble paboTbl (B konnyecTse 54 4acoB) mpOBOAATCS B MHTEPAKTUBHOM (opme 1o
TCXHOJIOTHUH 6pI/IFa,Z[HOI‘O BBIINIOJITHCHHU . BpI/IF azga COCTOUT U3 2 yenoBek. B XO0[€ 3aHATHUA CTYACH-
TaM HGO6XOJII/IMO Ha MIPaKTUKEC MOATBEPANTE OCHOBHBIC 3aKOHOMEPHOCTHU, U3YUCHHBIC HA JICKIIUH.
P C3YJIbTAThI SKCIICPUMCHTOB 3aHOCATCA B pa60qu0 TCTpalb.

lMpakTnyeckne 3aHAaTUA (36 YacoB) MPOBOASATCS B MHTEPAKTUBHON (opme (00CyxIeHHe Teope-
TUYECKOTO MaTepualla TeMbI) C TMOCJIEAYIOUMM HAlHCaHUEM KOHTPOJIHHOM paboThl Ha MpeaMeT
YCBOCHMS 3HAHUU.
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IIpomeskyTOoUHAs aTTecTaUMs 1O AMCHUILIMHE: IK3aMeH (1 cemecTp) U 3aueT (2cemecTp).

DK3aMeH U 3a4eT MPOBOASTCS B COOTBETCTBUU C [loyokeHrMeM 0 3a4eTHON M SK3aMEHalMOHHOMN
ceccusix B HUY MOU u uHCTpyKTUBHBIM ChbMOM OT 14.05.2012 1. Neo M1-23.
5. nepequb yqeﬁHO-MeTOAM‘IeCKOFO obecnevyeHusn ANsi CaMOCTOATEeNbHOWU paﬁoTbl
obyyaroLmxcs no AMCLUMnInHe

Jlist oGecniedeHust CaMOCTOSITEIIBHONW PaObOThI pa3pabOTaHbI:

KOMIUICKT JICKIIUI MO AUCUIUILUIMHE, METOAMYSCKHUE YKA3aHHs M0 CaMOCTOSITEILHOW padoTe mpu MOATO-
TOBKE K J1a00OpaTOPHBIM U MPAKTHYECKUM 3aHSATHSAM, U3JI0KCHHBIC B METOAMYECKUX TTocoOusx "CrnoBaph-
CTIPAaBOYHHUK OCHOBHBIX MOHATUI 1 TepMHUHOB 110 XuMun'", "Jlaboparopusie pabotsl o xumuu'", "Paboyas
terpanp no xumun", "COOPHUK WHAMBUAYAIbHBIX 3afaHuil Mo Kypcy «Xumus»', "COOpHHK 3amad H
YIOPaXXHEHUH 110 Kypcy «Xumus»'.

6. ®oHA OLEHOYHbLIX CPeAcTB ANA NpoBedeHUs NPOMEXYTOYHOW aTTecTauuu obyualo-
LMXCA NOo AUCUUNNMUHe

6.1 NepeyeHb KOMNETEHLMN C YKazaHMeM 3TanoB ux hopmmpoBaHus

IIpu ocBOEHMM JUCLHUIUIMHBI (YOPMUPYIOTCA ClIEAyIOle KoMIeTeHuu: npodeccruonansusle [1K-2,

[1K-4.

VYKazaHHbIE KOMIIETEHIIUU (POPMHUPYIOTCS B COOTBETCTBUHU CO CIICAYIOIIMMHU dTallaMu:

1. ®opMupoBaHuEe U pa3BUTUE TEOPETHUUECKUX 3HAHUH, MPEJYCMOTPEHHBIX yKa3aHHBIMH KOMIIE-
TEHIMSIMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTY/IEHTOB).

2. [IpnoGpereHne u pa3BUTHE NPAKTUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIUAMH (TIpaK-
TUYECKUE 3aHATHS, JJabopaTopHble pabOThl, CAMOCTOSITENbHAs paboTa CTYAECHTOB).

3. 3akpenieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPAKTUYECKUX HABBIKOB, MPETYyCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJI€ 3alIUT JIAOOPATOPHBIX paboT, a TaKKe pelIeHUs] KOHKPETHBIX 3a7a4y Ha MPaKTH-
YECKUX 3aHATHUAX, YCIECIIHON CIaYM 3a4eTa.

6.2 OnncaHne nokasartenem U KpuUtepmeB OLEHUBaAHUS KOMNETEHUUW Ha pasnuy-
HbIX 3Tanax ux GopMUpPOBaHMA, ONUCAHUA LUKaJ OLeHUBaHUSA

ChopMupoBaHHOCTh KOMIETEHLIUH B paMKaX OCBOEHHS JaHHOW IAMCUUIUIMHBI OLIEHUBAETCA IO
TPEXYPOBHEBOH ILIKAJIE:

- IOPOTOBBIN YPOBEHB SBISETCA 0053aTENBHBIM I BCEX 00YJaIOUIMXCS 110 3aBEPILIEHUN OCBOCHUS
JMCLUUIUINHBL,

- MPOJIBUHYTHIA YPOBEHb XapaKTepPHU3yeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTepUCTHUK cdop-
MHUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPIIEHUN OCBOCHUS AUCIUIUINHBL,

- JTAJOHHBI YPOBEHb XapaKTEPU3YETCs] MAKCHUMAJIbHO BO3MOYKHOW BBIPAKEHHOCTBIO KOMIIETEH-
LIUU U SIBJISIETCS BaKHBIM KaUYE€CTBEHHBIM OPUEHTHPOM JIJISl CAMOCOBEPILIEHCTBOBAHMUS.

[Tpu nocrarouHoM kKadecTBe ocBoeHHs Oosee 80% NpuBEAEHHBIX 3HAHWUN, YMEHHUH M HaBBIKOB
IpernojaBaTesib OLIEHUBAET OCBOECHUE JIaHHON KOMIIETEHIIMU B paMKaX HAcCTOSIIEH NUCUUIUIMHBI Ha 3Ta-
JIOHHOM YpOBHE, IIpU ocBoeHHU Oosiee 60% MpUBEACHHBIX 3HAHWN, YMEHUN U HaBBIKOB — Ha MPOJBHHY-
TOM, Npu ocBoeHuu 6osee 40% mNpUBEIEHHBIX 3HaHUH, YMEHUN U HaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
IIPOTUBHOM CJIy4ae KOMIIETEHILIUS B paMKaxX HaCTOSIIEN AUCIMILIMHBI CYUTAETCS] HEOCBOCHHOM.

VYpoBeHb cHhOPMUPOBAHHOCTH KaX10H KOMIETEHIIMHM HA PA3IMYHBIX dTarnax ee GOpMHPOBAHUS B
IIPOLIECCE OCBOEHUS AAHHOM AMCLMILIMHBI OLICHUBAETCA B XOJAE TEKYILErO0 KOHTPOJS YCIEBAEMOCTH H
IIPEACTABIICH PA3JINYHBIMU BUJAMU OLICHOUYHBIX CPE/ICTB.
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[ns oueHkn chopMMpPOBaHHOCTN B paMKax AaHHOM ancumnivHel komneTteHunmn MK-2, xa-
paKTepmyeMoﬁ «YMCHHUEM o0ecIieuynBaTh MOACIIUPOBAHUEC TCXHHUYCCKUX 00BEKTOB U TEXHOJIOTHYECKHUX
IIpOLECCOB C HUCIIOJb30BAHUEM CTAHAAPTHBIX IMAKCTOB W CPEACTB aBTOMATHU3HMPOBAHHOI'O ITPOCKTHUPOBA-
HUSA, IPOBOJUTH 3KCIICPUMECHTEI 110 3aJaHHBIM MCTOJHUKaM C 06pa60TKOI>'I " aHAJIU30M PE3YyIbTAaTOB» IIPE-
nmoaaBaTeCJICM OLCHUBACTCA COACPIKATCIIbHAA CTOPOHA U KaUCCTBO MAaTCPHAJIOB, IPUBCACHHBIX B OoT4yeTax
CTydeHTa no nabopaTopHbIM 3aHATUSAM. YUUTHIBAIOTCS TAKXKE OTBETHI CTY/ICHTA HA BOMPOCHI MO CO-
OTBETCTBYIOLIMM BUJIAM 3aHITUH MPU TEKYIIIEM KOHTpPOJIe — YCTHbIX ONpocax, OTBeTax «y AOCKN» Npu
BbINOJSTHEHUWN 3aJaHUN HA NPAKTUYECKNX 3aHATUSIX.

HpI/IHI/IMaeTCH BO BHUMAaHUEC 3HAHUA O6y‘laIOH_II/IMI/IC${Z
- IPUEMOB OCYIIECTBIICHHUS POCTEHIIIEr0 XUMUIECKOTO SIKCIIEPUMEHTA U CITIOCOO0B 00pabOTKH €ro pe-
3y.]'IBTaTOB;

HaJIM4nue yMeHI/Iﬂ:

- IPOBOAUTDL PACUCTEHI 10 YPABHCHUAM XUMHWYCCKUX peaKI_II/Iﬁ pa6OTaTL C XUMHUUYCCKUMU pCaKTHBAaMH, Jia-
00paTOPHBIM XUMHYECKUM 000pyIOBaHHEM; OPOPMIISATH PE3yIbTATHI IKCIICPUMEHTAIBHBIX U TEOPETHY e-
CKUX paboT, GOopMyIUpPOBATH BHIBOIBI,

HNPUCYTCTBUE HABLIKA:

- J1a60paT0pHoro HCCIICAOBaHUAA, pa6OTLI C XUMHUYCCKHMMU PCAKTHUBAMU U an60paMH; METOAaMHU XUMMU-
YECKUX U MAaTEMAaTHUECKUX PacueTOB; METOJaMu 0O0pa0OTKH MOJydaeMbIX PE3yJIbTaTOB.

Kputepumn oueHnBaHnsa ypoBHSA cchopmMmmnpoBaHHOCTM komneTeHuuun MK-2 B npouecce BblI-
nosiHeHMs1 NnabopaTopHbIX 3aHATUN.

OueHuBaeTCca CNOCOBHOCTL CTYAEHTA MPOBOIUTh XUMUYECCKUE OIBITHI C COONIOJICHUEM HE00-
XOAUMBIX MCP MPEAOCTOPOKHOCTHU, ITPABUIIBHOCTD paCYCTOB U BBIBOJOB IIPHU O(i)OpMJIeHI/II/I OoT4EeTa 110 Jia-
O0opaTopHO# paboTe.

[na oueHkn copMUPOBAHHOCTM B pamMKax gaHHOM AucuunnvHbl komneTeHuuun MK-4, xapakre-
pPI3yeM01>i «CIIOCOOHOCTBIO Y4aCTBOBATH B pa60Te HaJA MHHOBAIWMOHHBIMU MPOCKTaMHU, UCIIOJIb3Ys 0aso-
BBIE METOJILI HCCIIENOBATEILCKON AEITSIILHOCTH»

HpI/IHI/IMaeTCH BO BHUMAHUC

3HAHHWEe 00YJarOITUMCS
- BAXKHEUIIINX METOAOB XUMHUYECKOUN I/I,Z[GHTI/I(i)I/IKaLII/II/I COG,Z[HHGHI/Iﬁ;

HaJgu4ue y 00yJaronierocss yMeHus:

- IPpOBOIUTD y‘IeGHO-I/ICCHeI[OBaTCHBCKI/II\/’I OKCIICPUMCHT Ha OCHOBC BJIAICHHUS OCHOBHBIMU ITpHEMaMU
TEXHHUKHU paboT B 1aboparopuu;

IMPUCYTCTBHUEC HABbIKA:

- IOMCKa U OOMeHa I/IH(l)OpMaIH/Ief/'I B I'T100QIBbHBIX U JIOKAIBHBIX KOMITBIOTCPHBIX CETAX, BIAACHUEC TCXHU-
YCCKUMHU U MPOrpaMMHBIMHU CPCACTBAMU, UCIIO0JIb3YCMBbIMU B COBpeMeHHOﬁ XHUMHUYECKOUN IIpaKTUKCE.

KpuTepun oueHnBaHnsa ypoBHsi cchopmmpoBaHHOCTU komneTeHuumn MK-4 B npouecce BbI-
NOJSTHEHMS M 3aWMTbl NabopaTopHbIX paboT.

OueHuBaeTca cnocobHOCTb CTyAeHTa MPOBOAMTbL XUMUYECKUe OnbITbl, yMeHue aenatb
060CHOBaHHbIE BbIBOAbLI ANA MOATBEPXAEHUS TEOPETUYECKOro Matepuana nekumm, y4ebHnKoB
n y4ebHbIx nocobun pesynbTtatamy nabopaTtopHbIX uccnegosaHwin. [na aToro 3agaetca ABa
BOMpoca 13 cnefyoLwero NPUMEPHOro NepeyHs:

1. Kak BnusgeT KOHLIEHTpALMS IEKTPOIuTa Ha BennunHy pH B pactBope?

2. Kak Bnustet pH Ha OKUCIIUTCIIbHYIO CIOCOOHOCTD NepMaHraHara Kamnus?

3. Kak BnusieT BenmmunHa IUIONaA1 OBEPXHOCTH HA CKOPOCTh T'€TEPOr€HHON peakunu?

4. Kak BIMSIET KOHIIEHTPALMS pEareHTOB U MPOAYKTOB Ha CMEIIEHNE XUMUYECKOTO paBHOBECHS ?

ITonHbIl OTBET Ha OJIMH BOIIPOC COOTBCTCTBYCT NOPOIrOBOMY YPOBHIO C(bOpMHpOBaHHOCTH KOMIIC-
TCHIOWHW HAa JAaHHOM JTall€ €€ (bOpMI/IpOBaHI/IH, MOJHEIM OTBET Ha OOUH U YJaCTUYHEIA OTBET Ha BTOpOI>'I —
IIPOJIBUHYTOMY YPOBHIO; IIPH IIOJTHOM OTBETE Ha JIBa BOIIPOCAa — 3TAJOHHOMY YPOBHIO).
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PopMOI TPOMEKYTOUHOM aTTECTALMU 10 JaHHOM AUCLUIUIMHE SIBJISETCS 3a4eT C OLICHKOM U JK-
3aMeH, olleHnBaeMbie 1o npuHATol B HUY «MOW» verpipexOamipHOM cucteme: "oTaudHo", "Xxopomo",
"ya0BIIETBOPUTENBHHO", "HEYIOBIETBOPUTEIHHO".

Kputepuu ornennBanusi(B COOTBETCTBUU ¢ MHCTPYKTHBHBIM nTucbMoM HIY MDU ot 14 mas 2012
roga Ne 1-23):

OLeHKH «OTIUYHO» 3aCIYKUBAET CTYJIEHT, OOHAPYKHUBIIMIA BCECTOPOHHEE, CUCTEMATHUECKOE U
riy0OKOe 3HaHWE MaTepUAIOB M3YYEHHON TUCIMIUIMHBI, YMEHHE CBOOOIHO BBHIMOIHATH 33/1aHUs, TIpeay-
CMOTPEHHBIE IIPOIPAMMOM, YCBOMBIINI OCHOBHYIO U 3HAKOMBIW C JIONOJIHUTEIBHOMN JINTEPATypOil, peKo-
MEHJIOBaHHOH pabouell mporpaMMoil AUCUMILINHBL, MPOSBUBIINI TBOPUYECKUE CIIOCOOHOCTH B MOHUMA-
HUH, U3JI0’)KEHUH U MCIIOJb30BaHUN MAaTEPUAIOB U3YUYCHHON AMCUUILUIMHBI, O€3yIPEYHO OTBETUBIIEMY HE
TOJILKO Ha BOIPOCHI OUJIETa, HO M Ha JIOTIOJHUTEIbHBIE BOIPOCH B paMKax padouel mporpamMmbl TUCIH-
IIJIMHBI, IPABUJIBHO BBINOJHUBILIEMY IIPAKTUYECKUE 3a/1aHHE

OneHKH «XOPOIIO» 3aCiyKUBAeT CTYACHT, OOHAPYKUBIIMN IMMOJHOE 3HAHWE MaTephalla W3ydeH-
HOM JUCUUIUIMHBI, YCIEUIHO BBINOJHSAIOMIMA IIPETyCMOTPEHHbIE 3a/IaHMs], YCBOUBIIMI OCHOBHYIO JIMTE-
paTypy, pEeKOMEHIOBaHHYIO paboyeil mporpaMMoi JUCHUIUIMHBI, TTOKA3aBIIEMY CHUCTEMAaTHYECKUN Xa-
pakTep 3HaHUI O IUCUUIUIMHE, OTBETHBIIEMY Ha BCE BONPOCHI OMiETa, MPaBUJIBHO BBIIOJHUBIIEMY
MIPAKTUYECKHE 3a/IaHue, HO JIOMYCTUBIIEMY ITPH 3TOM HETIPUHIIUITHAIBHBIEC OIINOKH.

OneHKH «yIOBICTBOPUTEIBHO» 3aCIyKHBAET CTYJACHT, OOHAPYKMBIIMHA 3HAHWE MaTepHalia U3y-
YeHHON IUCIMIUIMHBI B 00BbeMe, HEOOXOAUMOM Ui JaibHeiIIeld y4eObl M MpeacTosAleii paboThl Mo
npodeccuu, CIpaBIsSIOMIUIACS C BBHIIOJHEHUEM 3aJJaHHM, 3HAKOMBI C OCHOBHOM JIMTEpaTypoOd, PEKOMEH-
JIOBaHHOM palouell MporpaMMoil AMCUUIINHBL; TOMYCTUBIIMM MOIPEUIHOCTh B OTBETE HA TEOPETHUUECKUE
BOIPOCHI U/WJIM MPHU BBHIMOJIHEHUN MPAKTHUECKUX 3aJaHUM, HO 00JaJaronuii He0OXOIMMBIMH 3HAHUSIMH
JUI UX YCTpaHEHHs MOJ PYKOBOACTBOM IIPEIoAaBaress, 00 HENpaBUIbHO BBINOJIHUBIIEMY MpaKTHYe-
CKO€ 3a/I1aHue, HO M0 YKa3aHMIO MPENoiaBaTeisl BHITOJHUBIIUM JIPYrUe NMpakTUYeCKUe 3aJaHus U3 TOTO
e paszzena JUCHUIIIUHBL.

OneHka «HEeyJOBJIETBOPUTEIBHOY BBICTABIIAETCS CTYAEHTY, OOHapyKMUBILIEMY Cepbe3HbIE Mpole-
JIbI B 3HAHUSX OCHOBHOTO MaTepuaja U3yu4eHHOU MUCIUIUIMHEI, TOMYCTUBIIEMY MPUHIUITHATBHBIEC OIIN0-
KU B BBHITIOJTHEHHUH 3aJaHUii, HE OTBETUBIIEMY Ha BCE BOIPOCHI OWIIETa U JOMOJHUTEIbHBIE BOMPOCHl U
HENPAaBWJIbHO BBIIIOJIHUBLIEMY IPAKTHUYECKOE 3aJaHKE (HENpPaBUILHOE BBIMOJIHEHHME TOJBKO MpaKTUYe-
CKOT'O 33JlaHUs HE SIBJSETCSA OJIHO3HAYHOM NMPUYUHOM ISl BBICTABIICHUS OLIEHKH «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MpPOJ0JI-
XKUTh 00ydeHHe 1Mo 00pa3oBaTelIbHON MporpamMme 0e3 JTOMOJHUTEIbHBIX 3aHITHH MOCOOTBETCTBYIOIIEH
TUCHUIUTUHBL ((DOPMUPOBAHMUS U PA3BUTHS KOMIETEHIIMM, 3aKPETIEHHBIX 32 JaHHOM IUCIUIUIMHON).
OneHka «HEeyJOBIETBOPUTEIHHO» BBICTABIISIETCS TAKXKe, €CIIM CTYJIEHT: MOCJie Hayalla SK3aMeHa OTKazall-
Csl €ro cAaBaTh WM HapyLIMJ MpaBuUjia cIa4yM dK3aMeHa (CIHChIBal, MOJCKa3biBaj, 0OMaHOM MbITAJICS
MOJyYUTh OOJIee BBICOKYIO OIICHKY H T.JI.

B 3a4eTHYI KHWXKY CTyAeHTa N NPUIOXKEHUIO K ANNJIOMY BbIHOCUTCS OLIEHKa 3K3aMeHa no
avcumnnunHe 3a 1 ceMecTp un 3a4eTa 3a 2 CEMECTD.

6.3 TunoBble KOHTPOSNbHbIE 3aJaHUA UM UHble MaTepuarnbl, Heobxoaumblie AN
OLeHKM 3HaHUW, YMEHWW, HaBbIKOB WU (MnNK) onbiTa [eATeNbHOCTH,
XapakTepu3ylLlmx 3tanbl (popMUPOBaAHUA KOMMNETEHLUM B Npouecce OCBOEHUSA
obpasoBaTesnibHOW NporpaMmmsbl

Bompocsl no ¢popmMupoBaHuio U pa3BUTHIO TEOPETUUECKUX 3HAHUH, TPEAYCMOTPEHHBIX KOMIIETEHIIUSIMH,
3aKpeIIEHHBIMHU 33 JUCLMILIMHOW(IIPUMEPHBIE BOIIPOCHI 10 JIEKIIMOHHOMY MaTeprally IUCLHUIIINHBI):

1. ChopmynupyiiTe OCHOBHBIE MPUHIUIBI KBAHTOBOW TEOPUHM CTPOEHUS BellecTBa (KOPMYCKY-
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JSIPHO-BOJIHOBOM J1yaJjIn3M, IPHHLIUI HEOIPEACICHHOCTH, BOJTHOBAs (PYHKIIMSI, aTOMHAsi OpOUTAIIb,
KBAHTOBBIC YHUCIIA).

2. KakoB mops0K 3amOJHEHUs! 3JIEKTPOHHOU 00004ku atoma? ChopMynupyiTe TpUHIUIB U
IIpaBUJIa, KOTOPbIE IIPU TOM HUCIOJIB3YOTCS.

3. Uto xapakTepu3yeT Kax/10€ U3 KBAaHTOBBIX YHcen?

4. Yro Takoe BaJE€HTHOCTH?

5. Kak ocymectpisiercs mpeBpallieHie aToMa B MOHbI?

6. Uro Takoe "mposan" anektpona? Ilouemy oH mpoucxomut? Kakue BalEHTHOCTH MPOSBIISIOT
aTOMBI ATHUX 3JIEMEHTOB B HEBO30Y>KZICHHOM U BO30Y>KICHHOM COCTOSIHUN?

7. JlaiiTe onpeneneHus MOHATHIM «3HEPrusl HOHU3ALUNY, «CPOACTBO K JIEKTPOHY», «IJIEKTPOOT-
pHULIaTeIbHOCTEY». Kak MEHAI0TCSA 3TU XapaKTEePUCTHKH, a TAaKXKe paJuyc aToMa U METAIIMYECKUe
CBOIICTBA y aTOMOB 3JIEMEHTOB

8. Cdopmynupyiite 3akoH ['ecca u ciencTBUs U3 HEro.

9. Kak mensiercst sHTponus pu (Ha3oBbIX Mepexoaax”?

10. Chopmymupyiite a) I, 6) Il, B) Il 3akonsl TepMOMHAMUKH. J[aliTe ONMpEACTICHUS TOHATUSIM:
TepMOJIMHAMHUYeCKas cuctemMa (MX Kiaccuukaium), GyHKLIUsS COCTOSHUS, TapaMeTpbl CUCTEMBI,
¢daza, TepMOAMHAMUYECKUH TTPOLIECC.

11. ITo kako#i TepMOJMHAMUYECKON (YHKIUM OIpeensieTcs BO3MOKHOCTh CaMOIPOU3BOILHOIO
IPOTEKaHUS XUMUYECKUX peaKkii B N300apHO-U30TEPMUYECKUX YCIOBHSIX

12. JlaiiTe ompenesneHUs] MOHATUSM: CKOPOCTh PEaKIMH, KOHCTAHTa CKOPOCTH, OPSI0K PEaKIIHH,
TeMIrepaTrypHblid K03 uLmeHT, sHeprust akTUBALMY, KUHETHYECKOEe YPaBHEHHUE, MEXaHU3M peak-
IUH.

13. Cdhopmynupyiite 3aK0H IEHCTBHS Macc.

14. TlpuBeauTe SHEPreTUYECKYIO TUArpaMMy Xoja a) 3K30T€PMUYECKOH, 0) 3HAOTEpMHUUECKOU
peakuuu. Yto Takoe 3Heprus akTuBauu?

15. Yto Takoe kartamuzaTopbl? Kakue Buapl KaTain3a BaM u3BecTHbI? B uem mx ocobeHHocTn?
[TpuBeauTe mpuMepsl a) TOMOI'€HHOT0, 0) TeTepOreHHOro KaTajausa, B) aBTokaTtainusza. Onummre
MEXaHU3M JICVCTBHS KaTalinu3aTopa.

16. Kak xiaccupuuupyroT 3JIeKTPOIUTHI IO cTeNeHn aucconuannu? K kakum snekTponuram oT-
Hocstes cnenyromue Bertecta: KOH, NaCl, CH;COOH, HNO3z;, HNO,, K,CO3, H,0, NH,OH,
HCIO?

17. Yto npencrasnsger co00il BeIpakeHUE AJI1 KOHCTAHTHI AUCCOLMAMU? 3alMIINTe BhIpAKEHHUE
JUIsL KOHCTaHTBI JUCCOLMAIIUU a) YKCYCHOM KHUCIIOTHI, 0) THAPOKCHIA aMMOHMSI, B) YTOJbHOM KHC-
JOTHI (TI0 CTYTIEHSM).

18. 3amumuTe MaTeMaTH4YeCKOE BBIpaXKEHHE 3aKoHa pa3daBieHus OcTBaibiaa.

19. Yto npexacrasisier cOO0H MOHHOE IPOU3BEICHUE BOIBI?

20. MaiiTe ompeneneHusi MOHATHSAM: OCMOC, OCMOTHYECKOE JaBJICHHE, THJIPOJIN3 Cojlel (ero Bu-
JIbl), DIEKTPOJIMTHYECKAsT TUCCOIManus (OCHOBHBIE IOJIOKEHHS), SKCTPAKIIUS, PacCTBOPUMOCTH,
npousBeneHue pactsopuMoct. Chopmynupyiite 3akoH Payinst u ciencTBus u3 Hero.

21. JlaiiTe ompeneneHus MOHATUAM: CTaHIAPTHBINA JIEKTPOAHBIN MOTEHIMAN, TPOBOAHUKU

I u Il pona, snexTpoasl (WX BUABI), ranbBaHuueckuid snement, JDJC, monspuzanus
ANIEKTPOOB (€€  BHUABI), OJEKTPOXUMHUECKUH  psAJ  HANpsSOHKEeHWH  METaslioB,
KOHLEHTPALlMOHHBII rajlbBaHUYECKHI DJIEMEHT.

22. Kakue BUABI 3JIEKTPOJIOB BaM W3BeCTHHI? ONHINIUTE YCTPOWCTBO a) HOPMAILHOTO
BOJIOPOJIHOTO, ©) HOPMAaJIbHOTO KHCIOPOJHOIO 3JIEKTpoaoB. BriBeaute Qopmyny s
pacuera MoTeHI[aNa a) BOJOPOIHOTO, 0) KUCIOPOAHOTO AJIEKTPOJIOB.
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Bonpocs! o npuoOpeTeHnio u pa3BUTHE MPAKTHUECKUX YMEHUH, TPETyCMOTPEHHBIX KOMIIETCHIIUSAMH,
3aKpeIICHHBIMU 32 AUCHUIIMHON (IIPUMEPHI BOIIPOCOB K MPAKTUUYECKUM 3aHITHSIM, 1a00paTOPHBIM pa-
6oram)
1. 3anumure MaTemMaTudyecKoe BBIPAKEHHUE 3aKOHA SKBUBAJICHTOB JUId peakuuu: A rpytBr—AB(Tp)
2. Twutp pactBopa Na,SO,4 pasen 0,01 r/mit. PaccunTaiiTe MOJISPHYIO M1 HOPMAJIBHYIO KOHIIEHTPALIUIO
3TOr0 pacTBopa.
3. Hanumure nonHyro 351eKTpoHHYIO hopMyily aToMa TexHenus. K kakomy ceMeiicTBy OHO OTHOCHUT-
csi? YKaKuTe ero BHEIIHUHN 3JIEKTPOHHBIA YPOBEHb, POPMUPYIOIMINN 3JIEKTPOH, 3HAUYECHHUSI KBAHTOBBIX
qrcen it GOPMUPYIOIIETO IEKTPOHA, IEPEUNCIIUTE BCE €r0 BO3MOXKHBIE BaJICHTHOCTH.
4. Tlonb3ysich TaOIUIEH IEKTPOOTPHULIATENILHOCTEH, ONIPeIeIUTe XapaKkTep CBA3ei B MOJIEKYJe CEpHOM
KHCJIOTBI U €€ HaTPUEBOU COJIH.
5. Ompenenurte THIT THOPHIU3ANNN U U300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CICTYIOIINX MOJICKYII:
BeCly, SiHy. ITonsipabl 11 3TH MOJIEKYJIbI?
6. IIpomsBeaeHue pacTBOPUMOCTH XJIopHaa cepebpa 1,78:10™°. Kakoii 06bem BOBI TOTpEGyeTCS JUIST
PacTBOPEHUSI OTHOTO IPAMM ATOr'O BelecTBa?
7. Ykaxure HampaBieHHe nporekanus npouecca A =B + C npu 200°C, ecim AH®x.p. = -20 x/[x/mMo0b,
JAS°x.p. =-100 [Ix/monb K (mpuBeaute 2 criocoda perieHws).
8. Paccunraiite, Kak M3MeHHTCS cKOpocTh peakin 2NOgy + Oyqy = 2NOyy (K= 0,2, y =2), eciu: a) yBe-
JUYUTH 00BEM CUCTEMBI B 2 pasa; 0) yBenuuuTh KoHueHTpauuio NO B 2 pa3a; B) yMEHBIIUTH TEMIIe-
patypy Ha 30°?
9. Ompenenute ckopocth peakuuu A + 3B =2C, npotekaroleil B ra3oBoii (¢aze, B MOMEHT BPEMEHH,
KOTJla KOHIIEHTpaIus BemecTBa A n3MmeHnwnack Ha 0,1 Monb/n, eciau HavalbHbIE KOHIICHTPALUU Be-
miectB A u B paBubl cootBercTBeHHO 0,5 1 1 Monb/n. K = 0,2. Kak u3MeHHUTCS CKOPOCTh PeaKLUU MpU
YBEJIMYEHUH JIaBJIeHUs B CUCTEME B 2 pa3a’?
10. Kyna cmecturest papaoBecue cuctembl 2A(T) + B(r) = C(1) + 3/1(1) (AH > 0) 1 kak nipu 3TOM U3Me-
HUTCSI KOHCTaHTa PAaBHOBECHS, €CJIM a) YBEIUUYUTH JIaBJICHUE B CUCTEME; 0) YMEHBIIUTh 00BEM CUCTE-
MBI; B) TOBBICHM, TEMIIEPATYpy: I') YBEIHMUUTh KOHIIEHTPAIMIO BellecTBa B, 1) BBecTH katanuzaTop?
11. CocraBbTe Qopmyiny MHUIEIUIB 30511 Opomuaa cepedpa, MOITYUEHHOTO MpUOaBIEHUEM M30bITKA
OpoMuza Kanus K paz0aBlieHHOMY pacTBOpy HMUTpara cepeOpa. IIpuBenure GpopMyibl KOaryjisHTOB
3TOrO 30JI1.
12. Beraucnure pH u pOH 0,05 M pactBopa consiHOH KHCIOTHI M TUAPOKcHAa Kanus. Kakoi nBer B
JTAHHOM PacTBOpe OyIyT UMETh a) METUJIOBBIM OpaHXkeBbli, 0) heHondranenH, B) JakmMyc?
13. PaccunraiiTe KOHCTAaHTY THIpOIH3a 1Mo nepBoit crynenu ainst NazPO, n Benmmuuny pH B 0,01M
pacTBOpe dTOU COJH.
14. Paccunraiite D/1C kelle3HO-IIMHKOBOI'O TaJIbBAHUYECKOTO AJIEMEHTA MPH CTaHIAPTHBIX YCIOBUSIX
U MpU U3MEHEHUH aKTUBHOCTEH MOTEHIIMATIONPEAETSIONMX HOHOB B pe3ylbTare padoThl AJIEMEHTa B
10 pa3 mo cpaBHEHHIO CO CTaHAAPTHBIM 3HaueHHEM. COCTaBbTE CXEMY I'ajlbBAHMYECKOI'O AJIEMEHTA,
3aIUIIATE YPaBHEHUS JIEKTPOIHBIX MTPOLECCOB M TOKOOOPa3yIoLIel peakinu.
15. Kakoii MeTana MOYKHO HCIOJIb30BaTh B KaY€CTBE aHOJHOIO MOKPBITUS Ui 3allUThl OT KOPPO3UU
cranpHoro msnenus (pH = 11)? CocraBpTe 000CHOBaHHYIO PACYETOM CXEMY MUKPOTaJlbBaHUYECKOTO
KOPPO3MOHHOIO 3JIEMEHTA, 3alIUIINTE YPAaBHEHUS IIPOLIECCOB.
16. OGocHYy¥Te BO3MOXKHOCTD ITPOTEKAHUsT KOPPO3HH CIUTaBa cepedpa u Meau B kucioi cpene (pH = 6)
Ha Bo3ayxe. CocraBpTe cxemy MI'D, 3anuimmre ypaBHEHUsS peakiii, MPOTEKAIOIIMX HAa aHOAHBIX U
KaTOJIHBIX y4acCTKaX.
17. Paccunraiite Bpems, HEOOXOAMMOE Ul TIOJTYYEHHUS Ha JKEJIe3HOM M3JIEIMU [IMHKOBOT'O TMOKPBITHS
Maccoil 65 T pH MPOXOKICHUU TOKa CUJIoN 4 A uepe3 pacTBOp Cylb(daTa IMHKA, €CIIH BBIXOJ] 110 TOKY
uuHKa paBeH 50%. 3anummTe ypaBHEHHUS TPOLIECCOB, MPOTEKAIONINX HA JKEIE3HOM KaToJie (M3Ie/InH)
U IMHKOBOM aHojie (PH=3).
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Bormpockl 110 3akperuieHno TeOpeTUYECKUX 3HaHUM, YMEHUI U IPAaKTUYECKUX HABBIKOB, IIPEAY-
CMOTPEHHBIX KOMIIETEHIIUSIMU (BOIIPOCHI K 9K3aMEHY)

Bonpocsl k 3x3ameny (1 cemectp)

. Hpez[MeT H 3aJa4u XUMUH. 3HaueHHuEe XMMHUHU B IMPOMBIIIJICHHOCTH. OCHOBHBIE ITOHATHS U 3aKOHBI XH-

MUHU (3JIEMEHT, aTOM, MOJIEKYJIa, HOH, MOJIb, 3aKOH COXPAaHEHHUS MACChl U DHEPTUH, 3aKOH SKBUBAJICH-
TOB, 3aKOH ITOCTOSTHCTBA COCTaBa BEIECTBA).

. Kimaccel Heoprannyeckux BemecTB. HoMeHknaTypa, kiaccuuKkaius, CBOMCTBa, CIOCOOBI IOMydeHUs

THAPOKCHJIOB.

. Homenkuarypa, kinaccuduxaius, CBOUCTBa, CIIOCOOBI MOTYYESHHUSI COJICH.
. [loHsiTHE O XUMUYECKOM PKBHBaJIeHTE. OIpeiesicHIe SKBUBAICHTOB BEIIECTB B HOHOOOMEHHBIX U

OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX (Ha anMepax). Pacuer MOJIHpHOﬁ MacCChl OKBHBAJICH-
TOB IIPOCTBIX U CIIOKHBIX BCIICCTB, 9dKBUBAJICHTHBIX 00BEMOB T'a30B (Ha HpI/IMean). 3aKOH KBHBa-
JICHTOB.

. PazButne HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUHU aTOMaA. COBpCMeHHLIe npeacTaBJICHUA O CTPOCHHUH aTOMaA (KBaH—

TOBO-MEXaHU4ecKasi Mojielb). [IpuHiun HeonpeneneHHoCTH. [[BOHCTBEHHAS PUPO/IA FIEKTPOHA.
ATomHas opOutans. KBaHTOBBIE UnCia, UX PU3MUECKUI CMBICI.

. CTpoeHue 31eKTPOHHOI 0007I0YKH aToMa. DIEKTPOHHBIE U AJIEKTPOHHO-Tpadudeckue Gopmysl aTo-

MOB, aTOMHO-OPOUTAITLHBIC CXeMbI. [[pUHIIUTIBI U TOPSIOK 3aNOJTHEHHS AaTOMHBIX OpOUTAICH MHOTO-
AJIEKTPOHHBIX aTOMOB (IIPUHIIUII MUHUMYMa dHepruu, npuniun [laymu, npasuio ['yHia, npaBuia
KiteukoBckoro) (Ha nmpumMepax).

. OCHOBHBIE CBOMCTBA aTOMOB (paJnyc, SHEPTUSI HOHU3AIUH, CPOJCTBO K IJIEKTPOHY, SJIEKTPOOTPHUIIA-

TEJNBbHOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA) M 3aKOHOMEPHOCTU X U3MEHEHHUS B Iie-
PHOAMYECKON CHCTEME 2JIEMEHTOB. lleproanyuecknii 3aKoH.

. [TorsiTre 0 popmupyroniem anekTpoHe. CeMercTBa HIIEMEHTOB. s-, P-, 0-, f-o1eMenTsI B ieproiye-

CKOM CHUCTEME M MX OCOOCHHOCTH.

. [TousTre o BaneHTHOCTH. OMpe/ie/ieHHue BAJICHTHOCTH aTOMOB S-, P-, d-, f-371eMeHTOB B BO30YKI€HHOM

1 HEBO30YX/IEHHOM COCTOSIHUU (Ha MpUMepax).

Xumnueckas cBsi3b. O0pazoBaHHe XMMUYECKOHN CBSI3U 110 METOJly BaJIEHTHBIX cBA3ei. OCHOBHBIE Xa-
PaKTEPUCTUKH XUMUYECKOMN CBS3H (IJIMHA, SHEPTHUS, IOJISPHOCTH). BUibl XUMU4eCcKon CBA3H.
KoBanenTHas xuMudeckas CBs3b, MEXaHU3MBI €€ 00pa30BaHUs U CBOMCTBA (HACHIIIIAEMOCTh, HAIIPAB-
JIEHHOCTb, KPaTHOCTb, MOJIAPHOCTD). BUbl KOBaNIEHTHOM CBsI3U (C MpUMeEpaMu).

HonHast cBsi3b, MEXaHU3M ee 00pa3oBaHusi. OCOOEHHOCTH BELECTB C NIOHHOW CBA3bI0. MeTayunye-
CKasl CBsI3b M OOIIHE CBOWCTBA METAIJIOB.

MexwmonekynsapHbie B3anmoerictrs. Cuibl Ban-nep-Baanbsca (opueHTalMOHHOE, HHAYKIIMOHHOE,
JUCIIEPCUOHHOE B3aUMOAENHCTBUA). BoopoaHast cBsI3b.

ArperaTHble cOCTOSIHMS BelecTB. [IoHATHE 0 KpucTaIIIM4ecKol pemeTke. TUITbI KpUCTaNInYECKUX
pEIIeTOK, CBOWCTBA BEUIECTB, CBSI3aHHBIE C HUM (C IIPUMEpaMH).

['ubpuau3anys aTOMHBIXOpOUTAJIEH pu 00pa30BaHMHM XUMHUYECKOH CBSI3U. THUIBI THOPUAN3ALINY.
IIpocTpaHcTBEeHHAs CTPYKTYypa U MOJSIPHOCTh MOJIEKYJ (Ha KOHKPETHBIX MpUMepax).

CtpoeHre KOMIUIEKCHBIX coeIMHEeHUH (Ha npumepax). KommementapHocTs. Jucconuanus KoM-
IJIEKCHBIX coequHEHNH. KoHCTaHTa HECTOMKOCTH.

Knaccudukanus u HoOMEHKIaTypa KOMILIEKCHBIX COeTMHEHUH (¢ mpuMepamu). 3HaYeHHE KOMILIEKC-
HBEIX COSTMHEHUH.

TepmoauHaMudeckue cucteMsl U npoueccsl. [lonstue o ¢azax. @a3osbie paBHOBecus. Pa3oBast 1ua-
rpamma cocTostHus Boabl. [lpaBuio gas.
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[TonsiTe 0 TepMoAMHAMHYECKUX (PYHKIUAX. BHyTpeHHss sHeprust ¥ sHTaNbus. [lepBoIii 3aKoH Tep-
MoauHamMuku. TerutoBoi a3pdext peakuii. Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca B TepMOXH-
MUYECKUX pacuerax.

OuTponus Kak GpyHKIus coctosiHus cucteMsl. 11 u 111 3akonsl TepMoanHaMuku. Onpenenenue u3me-
HEHUS SHTPOIIUHU B XOJI€ XUMUYECKHUX peakiuil. 3MeHnenue sHTponuu npu Gpa3oBbIX mepexoax.

OripezenieHre HaMpPaBICHUS U MPEJIENia CaMOIIPOU3BOIBLHOTO IPOTEKAHUS PeaKIui. DHTAIBIIUUHBINA U
sHTporMiHBIN (hakTopbl. CBOOOIHAs SHeprus [ no6ca. TemrepaTypa paBHOBECHS.

CKopocTh XMMHUYECKOHN peakiMu. 3aKOH JeHCTBHS Macc AJIi TOMO- U T€TePOTreHHBIX PeaKIuii (C mpu-
Mepamu). 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMH BEIIECTB, IaBICHUS U 00beMa CUCTe-
MBI, IJIOUIA/IM TOBEPXHOCTH pasnena das.

3aBUCHMOCTBH CKOPOCTH XUMHUUYECKOU peakiuu oT Temneparypsl. [IpaBuno Bant-I'odda. Dueprus ak-
THUBALMU. DHEPreTUUECKHe JuarpaMmbl X0/ia 3K30- U IHJA0TEPMUYECKON peaKuu.

Karanus: Buasl, Mexanu3mbl. OCOOEHHOCTH KaTAIUTUYECKUX MPOLIECCOB. DHEPreTUUECKUE AUArpaM-
MbI KaTaTUTUYECKON U HEKATAIMTUYECKOW PEAKIUH.

XUMHYECKOE paBHOBECHE, €ro npu3Haku. KoHcTaHTa paBHOBeCHUS Ul TOMO- M T'€TEPOr€HHbIX peak-
U (C TPUMEpPaMH).

BrusiHre n3MeHeHus: KOHIICHTPAIUi BEIIECTB, TEMIIEPaTyphl, JaBJICHUS U 00beMa CHCTEMBI, KaTau-
3aTOpPOB Ha XUMHUYECKOE paBHOBECHUE U KOHCTAHTY paBHoBecus. [Ipuniun Jle-1llaTense.

[Tonsitre o pactBopax. CriocoObl BeIpasKeHUsI KOHIIEHTPAIUU PACTBOPOB.

PactBops! HEanekTpoauToB. 3akoH Payins u cienctsus u3 Hero. Kpuockonus u 30yuiMoCKoOnus.

OcMoc. PacTBopsl HecMelBaromuxcs xxujkocre. [leperonka. Dxkcrpakuus.

Teopus 31eKTPOIUTHUECKON nucconanuyi. MexaHn3Mbl IUCCOLMAlMY BEUIECTB C MIOHHON U KOBa-
JIEHTHOM MOJIIPHOM CBs3bI0. TernoBoi adexT mporecca pactBopenus. CTyrnmeH4aras 1uCCOUAIIHS.

PactBopb! cnabbix snextponutoB. CteneHs aucconnanuu. Koncranta aucconuanuu. 3aKoH pa3oas-
nenus OcTBanpia.

CuIibHBIE AJEKTPOJIUTHI. AKTUBHOCTh MOHOB. MIOHHAs cuiia pacTBopa.

Kuci1oTHO-0CHOBHBIE CBOMCTBA BEUIECTB C TOUKHU 3PEHUSI TEOPUH SJIEKTPOJIUTUYECKON TNCCOIUAIUN.
Jpyrue Teopun KMCIOT U OCHOBAaHHM.

VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax dJIEKTPOIUTOB (C MpuMepaMu). Y cI0BHE BhITa-
JIEHHS ocajka. Peakinm HeWTpanu3anuu.

Nonnoe npoussenenne Boabl.pH. UnnukaTopsl. bydepnsie pacTBopbI.

PactBopbl MasmopacTBOpUMBIX 3JIEKTPONUTOB. PactBopuMocTs. [IponsBenenne pacTBOpUMOCTH.
VYcnoBue oOpa3oBaHMs 0CaJAKOB MaJOPACTBOPUMBIX AJIEKTPOJIUTOB.

['unponus coneit. Buabl ruaponusa (Ha nmpuMepax). CrocoObl CMeIeHusl paBHOBECHS THAPOIU3A.
Crenenb u KOHCTaHTa ruaponusa. Onpenenenue pH pacTBOpOB ruAPOIU3YIOLIUXCS COIEH, 00pa3o-
BAHHBIX KUCJIOTAMH ¥ OCHOBAHUSMH Pa3HOU CHUJIBI (Ha TpUMEpPax).
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIIECTB, UX 0OOCHOBAHUE C TOUKHU 3PEHUS CTPOCHUS
aToMoB. CTeneHb OKUCIEHHS. THUITBI OKUCITUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUii (Ha IprIMepax).
Merton snekTpoHHOTO OanaHca (Ha mpuMepe).

O0111e 3aKOHOMEPHOCTH AJIEKTPOXUMUYECKUX MPOLECCOB. BO3HUKHOBEHHE AJIEKTPOIHOTO MOTEHIIH-
ana. [1lkana cTaHIapTHBHIX AIEKTPOAHBIX MOTEHIINATIOB. 3aBUCUMOCTh 3JIEKTPOIHBIX TOTEHIIHAIOB OT
AKTUBHOCTH MOHOB B pacTBope. YpaBHeHue HepHcera. MI3MeHeHne akTUBHOCTEH MOHOB B aHOJHOM 1
KaToJIHOW 30Hax mpH padore ['D.

Tunbl 31nekTpo10B. CTaHAAPTHBINA BOJOPOIHBIN 3JIEKTPO/I, €r0 CTPOECHHE. Y paBHEHHUS ITPOLIECCOB,
MPOTEKAIOIIKUX Ha BOJOPOIHOM U KUCIOPOAHOM 3JIEKTPOAAX MpH pa3HbIX 3HaueHusx pH. M3menenue
pH cpenst npu paboTe BOJOPOAHOTO M KUCIOPOAHOTO IEKTPOIOB.

["anbBaHMYECKHE AIEMEHTHI: yeioBus padoTsl, DJIC u HanpsokeHne. Y CTPOMCTBO U cXxemMa pabOThI
rajibBaHU4YeCcKOro 3nemMeHTa Janmans-SAkoou. [Ipomecchl, mpoTekarmne Ha IeKTPOIaX.
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KonneHTpanmoHHpie ralbBAHUYECKHUE YIEMEHTHI: YCIOBHUS PabOThHI, CXeMa, YPaBHEHHSI SJICKTPOIHBIX
nporecco, DJIC (Ha KOHKPETHOM MPUMEpE).

[Tonsipu3zanus >nekTpo1oB. Ee BBl 1 MeXaHU3MBI. 3HAYCHHE TOJIIPU3AIUU B PA3ITUIHBIX SJICKTPO-
XUMHYECKHX CHCTEMaX.

DrexTponu3 (Ha mpuMepe JIEKTPOIIN3a pacTBOpa COJIU C PaCTBOPUMBIM aHoi0M). [locinenoBarens-
HOCTB 3JICKTPOJIHBIX MPOLECCOB.

KosmdecTBeHHBIE 3aKOHOMEPHOCTH ieKkTpoiu3a. [lonmspuszanus npu snekrponuse. [Ipumenenue
AJIEKTPOJIH3A.

Koppo3us meTaisios, ee BUABL. Y CIOBHS MPOTEKAHUS dJIEKTPOXUMHUIECKON KOppo3uu. CXeMbl MHKPO-
rajJbBaHMYECKUX KOPPO3UOHHBIX AJIEMEHTOB, YPABHEHHS aHOHBIX U KATOAHBIX IPOIIECCOB.
Mertamndeckre 1 HEeMETAUIMYECKUE TIOKPBITUS KaK METO/I 3alIUThI OT KOppo3uu. CXeMbl KOPpO3H-
OHHBIX JJICMEHTOB, BOSHUKAIONINX MIPH HAPYIICHUH METAUIMYSCKUX ITOKPBITUH.

CyIIHOCTB 3JEKTPOXUMHYECKUX METOJIOB 3aIIUTHI OT Kopposuu. [laccuBHOCTh MeTanoB. JlerupoBa-
HUE.

MeTo/1bI 3aIUTHI OT KOPPO3HH, OCHOBAHHBIC HA M3MEHEHUH CBOKCTB KOPPO3UOHHOH Cpelbl, MX TEO-
peTudeckoe 000CHOBaHUE.

Bomnpocsl k 3auerty (2 cemectp)

. Teopust cTpoeHuUs1 OpraHUYECKUX BeleCTB. TUIBI rHOpUAM3aIIMU aToMa yriiepoa (C mpuMepaMu KOH-

KPETHBIX BEIIECTB).

. OTMuust OPraHMYECKUX BEIIECTB OT Heopranmdeckux. CrocoObl m300pakeHust GOpMyI OpraHude-

CKHX BEILECTB (C MpuMepamu).

. Kimaccudukanimum opr.BemiecTs Mo CTpOSHHIO ey U (PYHKIIMOHATBHBIM TpyMaMm (C MpUMepamH).

. [ToHsiTHE O TOMOJIOTHHU ¥ U30MEPUHN OPTaHUYECKUX BEIIECTB. [ OMOJOTHYECKUN s/l AIKAHOB.

. [IpaBuna coctaBneHus: Ha3BaHUW OPraHUYECKUX BEIECTB (HA MPUMeEpax).

. Bunel n3oMepun opraHndeckux BellecTB (Ha MprUMepax BEIIeCTB ¢ HAa3BaHUSIMH).

. Buzpl peakiuii MeX1y OpraHMueCKUMU BelleCTBaMu (Ha IpUMeEpax: TUAPUpPOBaHUE, JETUIPUPOBa-

HUe, TUpaTaus, Ieruaparaius, raloreHupoBaHue, THAPOTraJoreHUPOBaHUE, U30MEpHU3allus, THI-
poiu3, aTepurKaILMs, OKUCICHNE, BOCCTAHOBJICHHUE, HEUTpaIu3amus).

. IloHsiTHE O BBICOKOMOJIEKYIISPHBIX coeAMHEHUAX. CTpoeHue U 0011e CBOWCTBA IOJUMEPOB.
. Knaccugukarnuu noimumepos 1o MpoucxoxJIeHHI0, 0 (opMe MOJIEKYII, 10 PU3UKO-MEXaHUIECKUM

CBOMCTBaM, TI0 OTHOIICHUIO K HArPEBAHUIO (C IpUMEpamHu ).

du3ndYecKue COCTOSHUS MOJIMMEPOB. TepMOTIIaCTUYHBIE U TEPMOPEAKTUBHBIE MTOJIUMEPHI (C IpUMe-
pamu). [lonsiTie o crapeHur NOJIMMEPOB.

CriocoOslI nmostydeHus nmouMepoB. Peakiiny nmonmuMepusaiy 1 MOJMKOHACH AU (Ha IPUMeEpax).
[ToHsITHE O MOBEPXHOCTHON PHEPTUH U MTOBEPXHOCTHOM HATsKEHUU. COPOIIMOHHBIE MTPOLIECCHI:
KiaccupuKanus, TepPMOJAMHAMUYECKHUE OCOOCHHOCTH, TPUMEHEHHE.

[Tonsitue 06 amcopOumu. AncopOrus XuMudeckas U (pu3ndeckasi, UX 0COOEHHOCTH.

14. 3aBucumocTts agcopOuuu OT pazanuHbIX hakropoB. M3oTepma aacopOiun. Teoprss MOHOMOJIEKY-

15.
16.
17.

18.
19.

JISIPHOM aicopOInH.

Ancopbuust U3 pacTBOpoB: 0cOOEHHOCTH, BUbI. loHOOOMeHHas afcopOuus, ee MpuMeHEHHE.
CmaunBanue, ero Bubl. I'napogpuabHOCTh U THAPOPOOHOCTD.

[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA: CTPOEHUE, CBOMCTBA, Ki1accuukaIus, 00J1acTi MpUMEHEHHUS.
Ponp [TAB B crabunuzanuu TUCHIEPCHBIX CUCTEM.

JlucriepcHble CHCTEMBI: IOHATHE, KJIacCU(UKAIUH (C IPUMEPaMH).

CriocoOsl MmosTydeHus: AUCTIEPCHBIX CUCTEM, TEPMOJAMHAMUYECKHE OCOOEHHOCTH UX 00pa30BaHUS.

20. MonekynspHO-KMHETHYECKUE, ONTUYECKHE U SJICKTPUUECKHUE CBOWCTBA IUCIIEPCHBIX CUCTEM.
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21. Komnougasie pactBopbl. Onrcanue CTPOSHUS MHIICIUTHI (Ha IPHIMEpE).

22. Kunernueckas U arperaTHBHasi yCTOWYMBOCTB JAUCIIEPCHBIX CUCTEM; (DaKTOPBI, ee 00yCIOBINBAIO-
mue. Koarymsinus, MeTo/1bl KoaryJisiiui. 3aiuTa KOJJIOU/I0B.

23. DMynbCUM: KJIaCCH(PHKAIHS, CBOWCTBA, TPUMEHEHHUE.

24. MeTo/pl Onpe/ieNieH sl THIIAa SMYJIbCUI B UX TEOPETUIECKOe 0OOCHOBaHHE.

25. MeToapl moydeHus U pa3pyueHus smynbeuid. O0parienue Ga3 SMyabCHH.

26. ITonsTre 06 smMynbraTopax. MexaHu3mbl CTaOMIIN3ANH YMYIBCHN 3MYJIbIaTOPAaMH PA3HBIX THUIIOB.

27. IleHpl: 0COOCHHOCTH CTPOEHUSI, METOIBI TIOJTYYCHHUS M Pa3pyIICHUs, TIPUMEHEHHE.

28. Aspo3somnu: kinaccudukaiys, cBoMcTBa (00IuKe C IPYruMH TUCIIEPCHBIMU CHCTEMaMH U 0COOKIE).
Mertop! ONTydeHUs ¥ pa3pyIICHHs adpo30iieil. 3HaueHHe adpo30Jiei B IPUPO/IC U MPOMBIIIIIIEHHO-
CTH.

29. CycneH3un: OHATHE, Kiaccu(uKanus, OCOOCHHOCTH, MOIydeHHe, IpUMEHEeHne. THKCOTPOITHSI.

30. ITonsTHe 0 pacTBOpax BHICOKOMOJIEKYIISIPHBIX coennHennii. Ocobennoctu pacrsopenus BMC. Xa-
paKTepUCTHKA Mpolecca HaOyXaHHUs.

31. Ocobennoctu pactBopoB BMC 1o cpaBaenuto ¢ pactBopamu HMC 1 KOJITIOMAHBIME PacTBOPaMH.

32. CTpyKTypupOBaHHUE JUCIEPCHBIX cUCTeM U pacTBOpoB BMC. 'enu 1 cTyiHH, MX CXO/JCTBO U pa3iiu-
yue, npumeHenue. CuHepesuc.

6.4 Metogmyeckme maTepuanbl, onpegensalwme npoueaypbl OULEHUBAHUA 3HAHUM,
YMEHMH, HaBbIKOB U (UNU) oONbiTa AEATENbHOCTU, XapaKTepusyrwwux 3Tanbl
¢hopMmupoBaHUA KOMNETEHLUN

[Tpouenypsl olEeHUBAaHUS 3HAHUN, YMEHHI, HABBIKOB, XapaKTEPU3YIOLUIUX 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINH, U3JI0KEHBI B METOAMYECKUX PEKOMEHJALUAX 10 U3YYEHHUIO TUCLUILUINHBI «XHUMHUA», B KO-
TOpbIE BXOJAT METOAMYECKHE PEKOMEHJAIMM K BBIIOJIHEHUIO U 3aluTe Ja00paTOpHBIX padoT, MO BbI-
MIOJIHEHUIO pacyeTHO-Tpaduyeckoil paboThl U 3aJlaHUNl Ha CaMOCTOSITENIbHYIO paboTy (IPHIIOKEHHE K
Hactosmeit PI1JT).

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHON Y4eOHOWN NuTepaTypbl, Heo6xoanmon ans
OCBOEHUA AUCLUNIIVHbI

a) OCHOBHasI JIUTEPATypa

1. AxmeroB, H.C. O6mas u Heopranuueckasi XUMusi [DIEeKTPOHHBIA pecypc] : ydyeOHUK. — Diek-
TpoH. gan. —  CII6. . Jlams, 2014. - 752 c¢. — Pexum  gocryna:
http://e.lanbook.com/books/element.php?pll_id=50684 — 3ari. ¢ sxpaHa.

2. Jlyneiixo, T.I'. BBenenue B o0miyro xumuto: yuebnuk / T.I'. Jlyneliko; MunuctepcTBo oOpas3oBa-
Hus U Hayku Poccuiickoit deneparuu, denepaibHOe TOCYTapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE
yupexeHue BeIciiero npodeccuonanbHoro oopazoBanus «HOxHBIN (eaepanbHbIi YHUBEPCUTET», XH-
Mudeckuit akynbret. - Pocros-u/]l : U3matenberBo KOxHOTO dhenepanpHOoro yHUBepcuTeta, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [DnmeKkTpOoHHBII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=241121

0) 10NOJIHUTEJIbHAS JINTepaTypa

1. COopHUK MHIUBUAYATBHBIX 33aHUi 10 Kypcy "Xumus" : [METOA. yKa3. Ui CTYyI€HTOB 00YyY.
10 HarpasieHuto "OnekrposHepreruka’, "TemmosHepreTuka", "DIEKTPOTEXHHKA, AJIEKTPOMEXAHHUKA U
anekTpoTexHosorun", "OnrorexHuka", "IIEeKTpOHUKA U MUKPOIEKTpoHUKA", cnel. "[IuieBas nHxeHe-
pus manbix npeanpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. Koporkoa.— Cmo-
aenck : CO MBI, 2010 — 52 c.
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2. Pabouas terpaap mo xumuu. B 2-x 4. U.2: MeToanueckue peKOMEHIAIuu 1o Kypey "Xumus'"
(mns HanpaBneHus "TexHomornueckue MamuHbl 1 ooopynoBanue" / CO MOMU; coct. H.b. TI'mebora, I'.B.
KoporkoBa .— [2-e u3a.] .— Cmonenck : CO MO, 2014 — 32 c.

3. Ocranenko JI.®., I'nebosa H. b., Kopotkosa I'. B.CroBapp-cripaBOYHHK OCHOBHBIX MOHITUN U
TEPMHUHOB TI0 XUMHUH ydeOHO-MeToauueckoe mocodue. — Cmonernck PUO dummana I'OY BIIO «MDU
(TY)», 2009.- 188 c.

4, TneboBa H. b., Ocranenko JI.d. COopHUK 3a1a4 U yNpaKHEHUH 1O Kypcey «Xumusi». CMmo-
nenck PUO ¢unmuana 'OY BIIO «MDU (TY)» 2012 -124 c.

5. COopHUK TabOpaTOpHBIX paboT 1Mo XuMuH (Tl HanpaBicHus "TeXHOTOTrHYECKUe MAITUHBI U
obopynoBanue" / CO MOMU; coct. H.b.I'me6osa . — Cmonenck : CO MDOU, 2014 .— 68 c.

6.Anapnes, A.M. O6mas xumusi. COOpHUK 3a7aHUi ¢ IpUMEpPaMu pelieHni: yaeOHoe mocooue /
AN. Anapues, JLU. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-7782-2255-7,
[DnexrponHsIii pecypc]. - http://biblioclub.ru/index.php?page=book_red&id=228947&sr=1

7.Bapennos, B.K. DnekrpoxuMudeckie CHCTEMbI U TIporiecchl: yuebnoe nocooue / B.K. Bapen-
o, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [DnexTpounslii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=228776

8.MoxoB, A.1. CoopHuK 3a1a4 o obmei xumun: yaeonoe nocooue / A.1. Moxos, JL.U. UlypsI-
ruHa, 1.M. Anrommna. - KemepoBo: KemepoBckuii rocynapcrBeHnsiii yuusepcutet, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [DJ1eKTpOHHBII pecypcl]. -
URL:http://biblioclub.ru/index.php?page=book&id=232378

8. MepeyeHb pecypcoB WH(HPOPMALUNOHHO-TENIEKOMMYHUKALMOHHON ceTn «MHTepHeT»
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUMNIIUHbI

http://www.xumuk.ru/ — TlpenctaBieHbl dJIEKTPOHHBIC CIPABOYHUKH, on-line y4eOHHKH 10
HCOpFaHHHCCKOﬁ, OpFaHI/I‘{CCKOﬁ u KOJ'IJ'IOI/II[HOI‘/JI XUMHUH.
http://chemtest-online.ru/index/poleznye_resursy_po_khimii/0-94 — On-line tecTbl u MaTepHajbl 1O
XUMHH.

http://window.edu.ru/catalog/resources?p_ rubr=2.2.74.7.7 — DaeKTpoHHbIC yueOHBIE MOCOOHS IO
o0mIel XUMUH

9. MeToguyeckue ykaszaHusi Ans o6y4aroLWmMXcs N0 OCBOEHUIO AUCLUNNUHDI

JucuumnirHa npeaycMaTpuBaeT JIEKIIMK OJIMH pa3 B HEAEII0, TaOOpaTOpHbIE 3aHATHE KAKAYIO He-
JIeTI0 C OTAENbHBIMU 3aHATHSAMU Ha 3aIUTy U MPAKTHUYECKHE 3aHATUS depe3 Henemo. M3ydeHue Kypca
3aBepuIaeTcs HIK3aMEHOM ).

VYcnenrHoe uzyueHue Kypea TpedyeT mocemeHus JeKIuil, akTUBHOW paboThl Ha MPAKTUYECKHUX 3a-
HATHSX U J1a0OpaTOpHBIX paboTax, BHIMOJHEHHs BCeX YUeOHBIX 3aJaHM MpernojaBares, 03HaKOMIICHUS
C OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPATYPOU.

Bo Bpems 1eKIMM CTYIEHT JIOJDKEH BECTU KPATKHI KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIUI MTpeioiaraeT MPOCMOTP KOHCIIEKTa B TOT K€ JIeHb MOCJe 3aHATHI.
[Tpu 3TOM HEOOXOIMMO TIOMETUTH MaTEePHATbl KOHCIIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPYIHEHUS IS TOHU-
manus. [Ipu 3ToM oOyuaronuiics JOMKEH cTapaThCsl HAUTH OTBETHI HA 3aTPYAHUTENbHBIE BOIPOCHI, HC-
M0JIb3Yysl pEeKOMEHAyeMyto uTeparypy. Eciu emy camocTosiTennbHO HE yAaloch pa3o0paThCcsi B MaTepHa-
e, He00XOAMMO COPMYIUPOBATH BOPOCHI U 0OPATUTCS 32 MOMOIIBIO K MPENojaBaTeIio Ha KOHCYJIbTa-
LIUH WX OJIVDKANIIEN JTEKIUH.

OOyuaroieMycst HEOOXOJUMO PETYJISIPHO OTBOJUTH BpeMsl JUIsl TOBTOPEHUS IPOHIEHHOIO Marte-
puana, mpoBepss CBOU 3HAHUS, YMEHUS M HaBBIKH 110 KOHTPOJIHBIM BOIIPOCAM.
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IIpakTuyeckne (ceMHUHAPCKHE) 3aHATUSI COCTABILIIOT BAKHYIO YacTh NMPOGECCHOHALHON MOATO-
TOBKH CTyAeHTOB. OCHOBHas 1I€JIb MPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN - (OPMUpPOBAHUE Y
CTYJICHTOB aHAJIMTUYECKOT0, TBOPYECKOTO MBIIIUICHHUS ITyTeM MPHOOPETEHHS PAKTUUECKUX HABBIKOB.

MeTtoauueckue ykazaHUS K MPAaKTUYECKUM (CEMUHAPCKHUM) 3aHATHSAM MO JUCUUIUIMHE HApSIy C
paboueii mporpaMMoii 1 rpadKoM y4eOHOTO MpOoLecca OTHOCATCS K METOJIUYECKUM JOKYMEHTaM, OIpe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U KaueCTBa 00pa30BaTeIbHOTO MPOLecca.

Conepxkanne npaxkmuueckux (cemunapckux) zauamui puxcupyercs B PIIJ] B paznene 4 Hacros-
1IEH IIPOrPaMMBl.

Baxneiimelr coctapistomen 000 (GopMbl TPAKTUUECKUX 3aHATHHI SBISIOTCS YIpakKHEHUs (3a-
nanusi). OCHOBa B YIIPa)KHEHUU - IPUMEP, KOTOPBI pa3dupaercs ¢ MO3UIMIA TEOPUH, Pa3BUTON B JIEKIIHH.
Kak npaBuio, ocHOBHOE BHUMaHME yjensercs (OpMHUPOBAHUIO KOHKPETHBIX YMEHHM, HaBBIKOB, YTO U
OTIpe/IeTISieT COJepKAHUE JIEATEIbHOCTH CTYACHTOB - pEelIeHUe 3a1ad, rpaduyeckue paboThl, yTOYHEHHE
KaTeropuil ¥ MOHATHI HAayKH, SBISIOIIUXCS TPEAIOCHUIKON MTPABUIBHOTO MBIIIICHUS U PEYH.

[TpakTHueckue (CEMUHAPCKKE) 3aHATUS BBIIOJIHSAIOT CIEAYIOLIUE 3a0auu:

CTUMYJIMPYIOT PETYISIPHOE M3yudeHUE PEKOMEHIYyeMOW JUTEpaTyphl, a TakKK€ BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIUISIOT 3HAHUS, [T0JIyYEHHBIE B IIPOILECCE JIEKLIMOHHOIO 00YYEHUS U CaMOCTOSATENbHON pado-
ThI HaJl JINTEPATYpPOH;

pactmpsitoT 006EM MPOoPECCHOHATBHO 3HAYUMBIX 3HAHUH, YMCHHI, HABBIKOB;

MO3BOJIIOT IPOBEPUTH MPABUILHOCTH paHee MOJTYYCHHbBIX 3HAHUN;

MPUBUBAIOT HABBIKK CAMOCTOSITEILHOT'O MBIIIICHHSI, YCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

IIPEIOCTABIISAIOT MPENOIAaBATEN0 BO3MOKHOCTh CUCTEMATHUECKA KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOATENbHOU pabOTHI CTYJEHTOB.

[Tpu MoAroToBKE K MPAKTHYECKHM 3aHATUAM HEOOXOAMMO IMPOCMOTPETh KOHCIEKTHI JIEKIUN U
METOJIMYECKUE YKA3aHUS, PEKOMEHOBAHHYIO JINTEPATYPY 110 TaHHOM TeME; MOATOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xoze BBINOJIIHEHUS HHAVMBUAYAIBHOTO 3a/1aHUs IPAKTUYECKOTO 3aHATHS CTYIEHT FOTOBUT OTUYET
0 pabote. B oTuer 3aHOCATCSA pe3yabTaThl BHINOIHEHUS KaXIOTO IyHKTA 3a/JaHus (CXEMbI, TuarpaMMsl
(rpadukn), TabIUIBI, pacueThl, OTBETHl Ha BOMPOCH! IIYHKTOB 3aJlaHuUs, BHIBOJBI U T.I1.). [IpuMepHsbIil 006-
paser; opopMIIeHHs OTYeTa UMEETCs y IPeroiaBaTesis U JIOBOJUTCS 0 CTy/IEHTA.

3a 10 MMH 10 OKOHYaHHS 3aHATHUS IPENoAaBaTesb NIPOBEPSET 00bEM BBIIIOJIHEHHON HA 3aHATHU
paboThl U OTMEYAET pe3yJIbTaT B paboueM >KypHale.

OcraBimiecs HEBBITIOJIHEHHBIMU MMYHKTHI 33JaHUs TIPAKTUYECKOT0 3aHATHs CTYAEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepkHu oTyeTa MpENoAaBaTelb MOXKET MPOBOAWUTH YCTHBIM WM NMHCbMEHHBIM Ompoc
CTYIEHTOB JUIsl KOHTPOJISI YCBOEHHSI UMU OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI 10 TEME 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJTYYEHHBIX UMU PE3yJIbTaTOB U OTBETHI HA KOHTPOJbHBIE BO-
npockl). [1o pesynpTaTam npoBEpKH OTYETA U ONPOCA BBICTABIISETCS OLIEHKA 3a IPAKTUYECKOE 3aHSTHE.

JlabopaTopHble paGoThbl COCTaBIISIOT BAXKHYIO 4acTh MPO(ECCHOHATLHOM MOATOTOBKH CTYJIEHTOB.
OHu HarpaBJeHbl Ha HKCIEPUMEHTATBHOE TMOATBEPKAECHHE TEOPETUIECKUX MOJIOKEHUH U (hopMUpOBaHUE
y4eOHBIX U MPO(PEeCcCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeinonHenue cryaeHTaMu J1abopaTopHbIX padOT HANpPaBJIeHO Ha:

00o011eHne, CUCTeMaTH3alNI0, YriyOlIeHne, 3aKpeIuieHue MOMyYeHHbIX TEOPEeTHUECKUX 3HAHHUM
M0 KOHKPETHBIM T€MaM JIHUCLUIUINH;

dopmupoBaHUE HEOOXOIUMBIX MPOPECCUOHATLHBIX YMEHUH 1 HABBIKOB;
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JIMCIUIUIMHBL, 110 KOTOPBIM IJIAHUPYIOTCS JIA0OpaTOPHBIE paOOTHI M MX OOBEMBI, ONPEICISIFOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

MeTtoanuecke yka3aHHus 1O MPOBEICHHIO J1a00paTOpHBIX paboT pa3pabaThIBalOTCS HA CPOK ACH-
ctBus PIT/L (ITIT) u BKimtoyarot:

3arjiaBHe, B KOTOPOM YKa3bIBaeTCs B pabOTHI (J1abopaTopHasi), ee MOpsIKOBbIil HOMep, 00bEM B
Jacax ¥ HANMECHOBAHUE;

11eJIb pabOoTHI;

peIMeT U coiepkaHue paboThl;

000py0BaHUE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

MOPSAIOK (TIOCIIEI0BATEILHOCTD) BBIMOIHEHUS pabOThI;

MpaBuJjIa TEXHUKH O€30MaCHOCTH M OXPaHbl TPy/a MO JaHHOH padoTe (110 HE0OXOAMMOCTH);

o0mme npaBmiIa K 0popMIICHHIO PadoTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

CIIMCOK JIUTEPATYpPHI (110 HEOOXOAUMOCTH).

Conepxanue madbopatopHbix padbot ¢pukcupyercs B PI1/] B paznene 4 HaCTOSIIECH POrpaMMBIL.

[Tpu nnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAYIIEH LEIbIO -
MTOITBEPIKICHUEM TEOPETUICCKHX ITOJIOKCHH - B XOJIC BBITIOJHEHHS 33JJaHUH y CTYJCHTOB (DOPMHPYIOT-
Csl IPAKTUYECKUE YMEHHS U HABBIKU OOpalleHus ¢ 1abopaTOpHBIM 000pYyAOBaHUEM, alllapaTypoil u T.I,
Onu (yMeHHs1) MOTYT COCTaBIISITh YacTh MPOohECCUOHATBHON MPAKTUYECKOM MOATOTOBKH, a TAaKXKe HCCIe-
J0BaTeNIbCKUE yMeHUs (HaONtoaTh, CPAaBHUBATh, aHAJIM3UPOBATh, YCTAHABINBATH 3aBUCUMOCTH, JENATh
BBIBOJIBI M 0000I1IEHNSI, CAMOCTOSITEILHO BECTU UCCIIEIOBAaHKUE, OPOPMIISTH PE3YNIbTAThI).

CocraB 3amanuil I JIabopaTOpHOW pabOThl CIUIAHUPOBAH C TAKHUM PACYETOM, YTOOBI 3a OTBE-
JICHHOE BPEMsI OHU MOTJIA OBITh KAYE€CTBEHHO BBITIOJTHEHBI OOJIBIIMHCTBOM CTYICHTOB.

HeoOxoauMbIiMU CTPYKTYPHBIMU dJIEMEHTaMH J1a00paTopHOil paboThl, TOMUMO CaMOCTOSITENEHOM
JESATEIILHOCTH CTYACHTOB, SIBIISTIOTCS HHCTPYKTAXK, MMPOBOUMBIN IPEIOIaBATEIIeM, a TAK)KE OPTraHU3aIHs
00CY>KJIEHHUSI HTOTOB BHITIOTHEHUS J1a00OpaTOPHON pabOTHI.

Brmonnenuto 1abopaTopHbIX paboT MpeiecTByeT MpoBepKa 3HAHUI CTYIEHTOB — UX TEOPETHU-
YECKOW TOTOBHOCTH K BBITIOJTHECHHIO 3aaHMUSI.

[Topsinox mpoBeeHNs J1a00paTOPHBIX padoT B LIEJIOM COBIAAAET C MOPSJIKOM ITPOBEIEHUS MpaK-
THyeckux 3aHATHH. [IoMUMO COOCTBEHHO BBIMOJMHEHMSI PabOTHI IS Kaxao0M J1abopaTOpHOM padOThI
IIPEyCMOTPEHA MPOLEAypa 3aIlUThI, B X0JI€¢ KOTOPOH IpenoAaBaTeslb IPOBOAUT YCTHBIM MM IMUCHMEH-
HBIM OMpPOC CTYJEHTOB /JIi KOHTPOJS MOHMMAHHUS BBIIOJIHEHHBIX UMU W3MEpPEHUH, MpaBUILHOW MHTEp-
IIPETALMN TTOJIyYEHHBIX PE3YJIbTaTOB M YCBOEHUS MMHU OCHOBHBIX TEOPETUYECKMX M NMPAKTUYECKUX 3HA-
HUH 10 TEME 3aHATHSL.

[Tpu mOATroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUYEHHIO KOHCIIEKTOB JIEKLIUH, y4eOHBIX TOCOOUI
U CclaiiioB, HEOOXOAMMO IOJIb30BAaThCS YUEOHOH JTUTEepaTypoil, peKOMEHJAO0BAaHHON K HACTOSIIEH IMpo-
rpamMme. [Ipu MOAroToBKE K 3K3aMEHY HYKHO M3Y4YUTh TEOPHUIO: ONPENEICHMS BCEX MOHITHNA U MOAXOIbI
K OLIEHUBAHUIO J0 COCTOSHUSI IOHUMaHHUs MaTepuasga U CaMOCTOSITEIbHO PEIIUTD 110 HECKOJBKY THIIOBBIX
3ajau U3 Kaxaod Tembl. [Ipu pemeHun 3a1ad Bceraa HEOOXOAMMO YMETh Kaue€CTBEHHO MHTEPIPETHUPO-
BaTh UTOT PELICHMUS.

CamocrositesbHas padora cryaenToB (CPC) no nucuumimae urpaeT BaXHYIO POJIb B XOJ€ BCe-
ro yueOHoro mnporecca. Metoauueckue MaTepuasisl U pekomenaanuu s odecneuenuss CPC rotossrcs
IpernojaBaTesieM U BbIJAIOTCS CTYICHTY.
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10. lMNepeyvyeHb UHPOPMALMUOHHBLIX TEXHONOINMU, UCMOSIb3yeMbIX MNPU OCYLIECTBIIEHUMU
oGpa3oBaTenbLHOro npouecca NO AUCUUNIIMHE, BKMKOYaA Mepe4vyeHb MPOrpamMMHOro
obecnevyeHnss N UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM (NPU HEO6XxoaNMMOCTH)

HpI/I IMPOBCACHUHN JIEKIIMOHHBIX 3aHATUNA npeayCcMaTpuBacTCsA HUCIIOJIB30BAHUE cucmem MYJIbTU-
MeEaua.
11. OnucaHme maTtepuanbHO-TeXHUYECKOM Oa3bl, HeOOXoAMMOW ANA OCyLWeCTBNEeHUsA
obGpa3oBaTenbLHOro npowecca Nno AUCLUMUNInHe

JleknuoHHBIE 3AHATHSA

Aynuropus, OCHAIllEHHas NPE3EHTALMOHHOM MYJIbTUMEIUWHON TEXHUKOHN (IIPOEKTOp, SKpaH,
KOMIThIOTEP/HOYTOYK).

IIpakTnyeckue 3aHATHSA 1O JAHHOW JTUCIUIUIMHE MPOBOAATCS B ayAUTOPUH, OCHAIIEHHOW MYJIb-
TUMEMHHON TEXHUKOM (MTPOSKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble padoThl IO JaHHOH NUCIUILIMHE MPOBOIATCS B ydeOHoI aymutopun Ne B-316
«Jlaboparopus xumun Ne 2» u B-318 «Jlabopatopus xumuu Ne 3», o6opynoBaHHbIE, MEPHOU MOCYIOM,
TUTPOBAJIbHBIMU YCTaHOBKAMHU, YCTAHOBKAMHU I ONPEENIEHUs MOJIIPHOW Macchl AKBHUBAJIEHTa, IS
M3y4yeHus mnpouecca Kopposuu, onpenenenus IJ{C raipBanudyeckoro snementa, pH-merpamu Dkcnepr-
001, xommIeKTOM 000PYAOBAHUS AJISl U3YUEHHS] KOJIMUECTBEHHBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIN3a, yCTa-
HOBKOMW ISl U3YYEHHUSI ONTUYECKUX SIBJICHUN B KOJUIOMJHBIX PAacCTBOPaX, MUKPOCKOIAMU, JIEKTPUUECKU-
MU IUTUTKaMH, OCHAIllEHHbIE 000PYJOBaHUEM U PEaKTUBAMH ISl IPOBEACHUS XUMUYECKOIO SKCIIEPUMEH-
Ta.

ABTOp /
KaHauIaT OMOJIOTHYECKUX Ha 0- ]
ueH);[ A YK, A 7S Kopotkosa I'.B.
A, o
i f
3aB. kadenpoit TMO, L e
KaHJMJAT TEXHUIECKUX HAyK, JOIEHT P g = 7 Tonuapos M.B.

[Tporpamma ono6pena Ha 3aceganuu kadeapsl TMO ot 26 Hos0ps 2015 rona, mpotokoi Ne 5.
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CMO/TEHCKHA
( DUITNAN

)

Pabouas npoepamma oucyunaunvt 51.5.10 « Xumusy s 4
M3Nn_
JIMCT PETUCTPAIIUUA UBMEHEHUU
Howmepa crpanun Ioamuce,
v | Haumenosa- O IO Jara
z | 3 o | Beero uue u Ne j10- o BHECEHUS JlaTa
Howmep T | % |5 BHECLIETO
= T A | = £ cTpaHuI] B | KYMEHTa, BBO- U3MEHEHUSA | BBEICHUA
U3MCHCHHUS | 2 o m = E U3MEHEHUS N
S |2 & IOKyMEHTE JIAIIErO N B JaHHBIA | U3MEHEHUSA
= = T X B JIAHHBIU
2 3 = U3MEHEHUS JK3EMILIAP
S g SK3EMILISP
1 2 | 3|4 |5 6 7 8 9 10
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