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1.MepeyeHb NNaHMpyeMbiX pe3ynbTaTOB OOYy4YeHUsi NO AUCLMUMIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTenibHOM NporpaMmbl

Lenbi0o ocBoeHUs] IMCHUIIMHBI SBISETCS IOATOTOBKA OOyyarolmuxcs K  Hay4HO-
HCCIIE0BATENIbCKOM JIEATEIbHOCTH 10 HampaBiieHuto moarotoBku 15.03.02 «TexHomoruyeckre MalmHb
1 000pyJ0BaHKE» MOCPEICTBOM 00ECIEUEeHUs ITAoOB (POPMUPOBAHUS KOMIIETEHIIUH, MTPETyCMOTPEHHBIX
®I'OC, B yacTu IpeCTaBICHHBIX HUXKE 3HAHUM, yMEHUN U HABBIKOB.

3agayaMu JMCUMIIMHBI SIBJISETCS U3Yy4YEHUE MOHATUHHOIO ammapara AUCLUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX ITOJIO)KEHUH M METOAOB, IPUBUTHE HABBIKOB IPUMEHEHUS TEOPETUYECKUX 3HAHMM UL
pelIeHNs IPAKTUYECKUX 3ajau.

JucuunuirHa HarpasieHa Ha OPMUPOBAHUE CIEYIOIUX TPOPECCHOHATBHBIX KOMIIETEHIUI:

[1K-2, xapaktepu3yeMoll «yMEHHEM MOAEITUPOBATh TEXHUYECKHE OOBEKTHI U TEXHOJOTHUYECKUE

IIPOLIECCHI C UCIIOJIB30BAHUEM CTAHJAPTHBIX IIAKETOB U CPEJCTB aBTOMATU3UPOBAHHOIO NPOEKTHU-

pPOBaHUs, TOTOBHOCTBIO MPOBOJIUTH IKCIIEPHUMEHTHI MO 33/JIaHHBIM METOIHMKaM ¢ 0O0paboTKOH U

AQHAJIN30M PE3YJIbTaTOBY;

[1K-4, xapakTepu3yeMoil «CroCcOOHOCTBIO Y4acTBOBATh B pabOTe HaJ WHHOBAIMOHHBIMHU MPOCK-

TaMH, UCTIOJIb3Ysl 0a30BbIe METOABI UCCIIE0BATENbCKOM 1EATEIILHOCTI .

B pe3ynbrarte n3ydyeHus: AUCLUILIUHBI CTYIEHT JOJDKEH:

3HATh:
- IPUEMOB OCYILECTBJIEHUS MPOCTEHIIEro XMMHUYECKOI0 3KCIEPUMEHTa U CHoco00B 00paboTKU
ero pesyabraroB (I[1K-2)
- BOKHEHIIME METO/Ibl XUMUYECKON naeHTudukauu coequnenuit; (IK-4)

yMeTh:
- IPOBOJIUTh PAcyueThl M0 YPAaBHEHUSIM XMMHUYECKHX peakUuil paboTaTh ¢ XUMUYECKUMHU PEaKTH-
BaMH, JIAOOPATOPHBIM XUMHUYECKUM 000pYyIOBaHUEM; OQOPMIISTH PE3YIbTAaThl SKCIIEPHUMEHTAIb-
HBIX U TEOPETUYECKUX paboT, popmyarpoBaTh BbiBObI (I1K-2);
- IPOBOJUTH Y4eOHO-UCCIIE0BATEIbCKUI SKCIIEPUMEHT Ha OCHOBE BJIAJICHUSI OCHOBHBIMM IIpHe-
MaMH TeXHUKHU padot B naboparopun (I1K-4);

BJIa/1eTh:
- HaBBIKaMU JTAOOPAaTOPHOTO MCCIEOBAHMUs, pAOOTH ¢ XUMHUYECKUMHU PEAKTHBAMU M TTPUOOPaMH;
METOJIaMU XMMHMUYECKUX M MaTeMaTHYECKUX PacueToB; METOJaMu 00pabOTKM MOJIydyaeMbIX
pe3ynbratos; (I1K-2)
- HaBbIKaMHM MOMCKa U oOMeHa MHpopMalueil B TI00abHBIX U JIOKATBHBIX KOMIIBIOTEPHBIX CETSX,
BJIaJICHHE TEXHUYECKUMH W TPOTPAaMMHBIMH CPEICTBAMH, UCIOJIB3YEMbIMH B COBPEMEHHOM XH-
muueckoit mpaktuke (ITK-4).

2. MecTo AuCUMNNNHBI B CTPYKTYpe o6pa3oBaTeribHOM NporpaMmbI

JucuumirHa oTHOCUTCS K 6a30BOM 4acTH TUCIUILIMH 00pa3oBaTeIbHON MPOrpaMMBbl MTOATOTOBKH
6axanaBpoB 1o HampasieHuto 15.03.02 «Texnonornyeckue MainHbl 1 000pynoBaHuey, npodpuito «Ilu-
1ieBasi MH)KEHEPHsI MAJIbIX TIPEAIPUATHN».

B cootBeTcTBHM ¢ yueOHBIM MJIaHOM 10 HampaBieHHUI0 «[IumieBas nHKEHepUs: MaJIbIX MPEANPUs-
TUW» 3HAHMS, YMEHUS U HaBBIKH, MOJIyYEHHBIE CTYJEHTAMHM B IPOLIECCE M3YUYEHUS IUCHUIUIMHBI «XHU-
MU, SBIAIOTCSA 02300 IS U3YUYEHUS CIEAYIOMINX TUCIUILINH (IPAaKTHK):

bl1.b.6 Maremarunka

3HaHI/I$[, YMCHHA U HABBIKHW, IMOJIYYCHHBIC CTYJCHTaAMU B IMPOLCCCE U3YUYCHUA AUCIHUILINHBI, ABJIA-
I0TCs 0a3oit AJI1 U3YUYCHUS CIICAYIOMUX TUCHUIIIINH:
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b1.b.15 TexHOoI0rns KOHCTPYKIIHOHHBIX MaT€pHaJIOB

b1.b.17 MexaHuka )XKUIKOCTH U raza

b1.b.22 TexHnuyeckas TepMOJMHAMUKA

b1.B.OJI.3  Meroas! uccnenoBanust GU3NIECKUX ¥ XUMHUECKHUX MTPOIIECCOB
b1.B.O/I.4 Buoopranumieckue OCHOBBI MUIIEBHIX BEIIECTB

b1.B.O/[.6  IIporiecchl u anmapathl NUILIEBBIX IPOU3BOACTB

b1.B./IB.3.1 IlpuknanHble KOMIIBbIOTEPHBIE IPOIPAMMBI
b1.B./IB.3.2 KomnsrotepHas rpaduka

b1.B.JIB.9.1 VmupaBieHue TeXHUYECKUMHU CUCTEMAMH
b1.B.JIB.9.2 OcHoOBBI aHaI13a TEXHOJIOTHYECKHX CUCTEM
b1.B./IB.10.1 ConpoTuBienrue MaTepuaioB

b1.B./IB.10.2 Teopernyeckre OCHOBBI aHAIM3a TEXHOJOTMYECKHUX MPOIIECCOB

B2.11.3 Hayuno-uccienoBarenbckas pabora
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3. 06beM gMCUMNNHBI B 3a4€THbIX eAMHULAaX C YKa3aHUeM KonmyecTBa akageMuyeckux
YyacoB, BbiferieHHbIX Ha KOHTaKTHYH paboTy obGy4arowmxca ¢ npenogasaTtenem (no
BMAaM y4eOHbIX 3aHATMI) U HA CaMOCTOATENbHYIO paboTy obyyarowmxcs

AynuTopHasi pabora

Huka b1

YacTp 1HKIA: bazosag

Ne nuctuniauHe 10 yueOGHOMY IUIaHY: b1.5.10

Cemectp

Yacos (Bcero) rno yueOHOMY IUIaHY: 360

1, 2 cemecTp

coB, otBeZicHHBIX Ha CPC)

TpynoemkocTs B 3aueTHbIx eaunumnax (3ET) | 10 1, 2 cemectp
Jlexuuu (3ET, yacoB) 20,72 1, 2 cemectp
ITpaktuueckue 3ansatus (3ET, yacoB) 1.0, 36 1, 2 cemecTp
JlaGopatopusbie pabotsl (3ET, yacoB) 1.5,54 1, 2 cemectp
O0BeM caMOCTOSITEIIEHON pabOThI 153/36; 153 1, 2 cemectp
no yuebnomy miany (3ET, yacoB Bcero)

Ok3ameH (3ET, yacoB) 1.25; 45 1 cemectp
3aver (3ET, uyacoB) (18 yacos u3 yncia va- 0.5, 18 2 cemecTp

CamocrosiTesibHas padoTa CTY/1€HTOB

Bug pabot

Tpynoémkocts, 3ET; yac

W3ydeHnue maTepuanoB JeKuui (Jik) 21/36; 21
[ToaroToBka K MpakTUYECKUM 3aHATHSIM (T13) 19/18; 20
[ToaroToBka K BHIMOJIHEHHUIO M 3aIUTE JIAOOPATOPHOU paboTHI (71a0) 19/36; 20
Beinonnenne pacuetHo-rpaguyeckoit paboTsl (pedepara) 40/36; 40
BrinonHenue kypcoBoro mpoekra (paboTsl) -
CamocTosTeTbHOE N3YYCHHE JIOMTOJTHUTEIBHBIX MaTEPHAJIOB TUCITHU- 27/36; 27
wiuHbl (CPC)

[ToaroToBka K KOHTPOJIBHBIM paboTaM 7/36; 7
[ToaroroBka K TECTUPOBAHUIO -
IloaroroBka k 3aueTy 0,5;18
Bcero: 153/36; 153
[ToaroToBka K 9K3aMeHy 45/36; 45
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4. Cop,ep)KaHMe AUCUUNMTINHDLI, CTPYKTYPUPpOBaHHOE NO TeMaM C yKa3aHnemMm oTBeaeHHOro
Ha HUX KOonn4yectBa akageMn4yeckmx 4yacoe n sBuaoB y‘-lesHbIX 3aHATUN

BI/IL[I)I y‘{e6HI>IX 3aH5[TPII7[, BKJIKOYass caMo-
Bcero CTOATCIIbHYTO pa60Ty CTYACHTOB, U TpyHO-
Ne 4acoB eMKOCTb (B 4acax)
TeMmsbl JUCHUITIITUHBIL
n/m Ha Te-
My B T.4.
JK p 1ab CPC HHTEp-
aKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHKJIaTYypa HEOPraHMYeCKUX Be-
1 | mecrB. CTexuoMerpuyeckue 3akoHbl. Kiaccol 15 2 2 4 7 2
BeleCTB. JKBHBAJICHT.
2 Tema 2. Ctpoenne atoma. XuMusi ¥ epuoOIu- 15 4 2 2 7 1
yecKasi CHCTeMa 3JIeMEeHTOB.
3 Tema 3. Xumnueckas cBs3b. KoMmiiekcHble 18 4 2 4 3 2
COeJUHEeHHSI.
4 | Tema 4. DHepreTuKa XMMHYECKHX MPOLECCOB. 15 2 2 4 7 2
5 | Tema 5. Xumnyeckass KHHEeTHKA. 12 2 1 2 7 1
6 | Tema 6. Xumuueckoe u (pa3oBoe paBHOBeCHE. 12 2 1 2 7 1
7 Tema 7. PacTBOpBI JJIEKTPOJMTOB U HEdJIEK- 20 6 5 4 8 5
TPOJIUTOB.
8 TeMua 8. OKHuCINTETbHO-BOCCTAHOBUTEIbHbIE 12 5 1 2 7 1
CBOICTBA BelIECTB.
9 Tema 9. YcTpoiicTBO U yC/10BUS padOThI rajib- 17 4 1 4 3 2
BaHHYECKHX YJIEMEHTOB.
10 Tema 10. Di1eKTpoOJIM3 PacNIaBoOB U BOJAHBIX 17 4 2 4 v 2
PACTBOPOB JIEKTPOJIUTOB.
Tema 11. Koppo3usi merasios. Meponpusrus
11 18 4 2 4 8 2
10 3211 Te METALJIOB OT KOPPO3UH.
Bcero B 1 cemecTpe 216 yacoB o Buaam y4ueo-
HBIX 3aHATHI (BKJII04Yasi 45 yacoB HA MOATO- 171 | 36 18 36 81 18
TOBKY K 9K3aMEHY)
12 Tema 12. IloBepXHOCTHBIE SIBJICHUS H COPOLH- o4 6 4 4 10 4
OHHBbIE NpoLecchl.
13 |Tema 13. BBeienne B OpraHu4ecKyo XHMHIO. 27 8 4 4 11 4
14 |Tema 14. lucnepcubie CHCTEMBI. 28 8 4 6 10 6
15 |Tema 15. BbicokOMOJIEKYJIsIPHBIE COETMHEHHUS. 27 8 4 4 11 4
16 |Tema 16. Xumuueckasi uieHTHGHUKALMSA. 20 6 2 12
Bcero BO 2 cemectpe 144 yaca no BUIaM y4eOHBIX 196 | 36 18 18 54 18
3aHATHH (BKJIOYas 18 yacoB Ha MOATOTOBKY 3a4eTy)
Bcero 360 yacos no Bugam y4eOHBIX 3aHATHI
(BKJII0OYasi 45 yacoB HA MOATOTOBKY K dK3aMeHYy, 18 297 | 72 | 36 54 135 36
YacoB Ha NMOJATOTOBKY K 3a4eTy)
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Conep:xkanue mo BUAaAM y4YeOHBIX 3aHATHH

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

eCTB. DKBHBAJICHT.
Jleknus 1.Xumueckasi CUMBOJIMKA, WHACKCH M K03 duimenTsl. Moib, MOJIIpHAs Macca, XMMH-
YEeCKHUI SKBUBAJIEHT, MOJIIpHAs Macca SKBUBajleHTa. CTeXHMOMETPHUECKUE 3aKOHBI. (2 yaca)
IIpakTnyeckoe 3ansitue 1. DxBuBaneHT. MossipHas macca skBUBasieHTa. CriocOOBI BBIpaKEHUS
KOHIICHTpAIlUX PacTBOPOB. (2 yaca)
JlabopaTopnasi paGora 1. DKBUBaJIEHT U MOJIIpHAs Macca SKBUBAJIEHTOB. O3HAKOMUTLCS C MO-
HATHEM SKBHUBAJCHTA; OIPEJEIUTh HEU3BECTHBIH METal 10 SKCHEPUMEHTAIbHO HAWJEHHON MO-
JISIPHOM Macce ero SKBUBAJICHTOB. (2 yaca)
JlaGoparopuasi padora 2. Konnentpauus pactBopoB. [IpUroToBUTH pacTBOp COJU 3aJaHHOMN
KOHLEHTpaluu U3 KOHLEHTpupoBaHHOro (10%-ro) pactBopa TOH e COIM, MPUOOPECTH HaBBIK
OIpeieNIeHus IUIOTHOCTH PAcTBOPOB C IMOMOLIbIO apEOMETPa, U3YUUTh Pa3IUYHbIe CIOCOOBI BBI-
pakeHMsI KOHLIEHTPALUK pacTBOPOB. (2 yaca)
CamocrositeibHasi padora 1. M3yuenue matepuanioB yiekuuu (1 4ac), moAroToBkKa K BbINOJIHE-
HUIO ¥ 3amuTe JabopaTopHoii padoTsl Ne 1-2 (1 vac) u mpakruyeckomy 3anatuio Ne 1 (1 gac), go-
HOJHUTENbHOE U3yYeHHE MaTepualloB yueOHUKA U MeTou4ecKkux nocobuil (1 yac). Beinonnenue
PT'P (3 uaca). (Bcero o reme 7 yacosB)
Texymuii KOHTPOJIb. OTBETHI HA BOIPOCH! MPU JOMYCKE M 3alIUTe J1abopaTopHbIX padoT. IIpo-
BEpKa pacyeTHO-rpapuyecKkoil pabOThl. YCTHBIN ONPOC HAa MPAKTHUYECKOM 3aHATHU. OTBETHI Ha
BOIIPOCHI TECTA.

Tema 2. CTpoenue atoma. XuMus ¥ EPUOANYECKASI CHCTEMA 3JIEMEHTOB.
Jlekuma 2. Xumus u nepuoauyeckas cuctema saemMeHTOB. CrtpoeHue aroma. KsaHTOBO-
MexaHu4deckas Mojeib. KBanToBble uncina. OCHOBHbIE NIPUHIUIIBI 3aI10JIHEHHUSI aTOMHBIX OpOUTa-
JIed: IpaBWJIO HaWMEHbIIEH sHepruw, 3amnper Ilaymm, npasuno ['ynna, npaBuna KiedkoBckoro.
OnektpoHHble popmyinbl. [lepuonnueckuit 3akon J.1. Menneneesa. (4 gaca).
JlabopaTopnasi padora 3. DIIEKTPOHHOE CTPOEHUE aTOMOB M OJTHOATOMHBIX MOHOB. M3y4nTh ak-
TUBHOCTHU aTOMOB 3JIEMEHTOB B 3aBUCHMOCTH OT AJIEKTPOHHOTO CTPOCHHSI aTOMHOM 000JIOUKH. (2
qaca)
IIpakTuyeckoe 3anaTHe 2. Crpoenue aroma. CocTaBieHHE 3JIEKTPOHHBIX, AJIEKTPOHHO-
rpadudeckux Gpopmyin snemenToB. KonTponbsHas padora (2 yaca)
CamocrosiTeibHasi padora 2. 3yyenne maTepuano Jiekuuu (1 9ac), moAroToBKa K BBITIOJHE-
HUIO U 3amuTe J1aboparopHoi padoTsl Ne 3 (1 yac), mpaktuueckomy 3ansaTHIO Ne 2 (1 gac). [lox-
TrOTOBKa K KOHTpOoJbHOU padote (1 yac). Bemonnenue PI'P (3 waca). (Becero no teme 7 yacos)
Texymuii KOHTPOJIb. OTBETHI Ha BOMPOCHI TECTAa MPHU 3alIMUTE J1JabopaTopHbIX padoT. IIpoBepka
pacyeTHO-rpapuyYecKOi pabOThl. YCTHBIM ONMPOC HA MPAKTUYECKOM 3aHATUU. [IMcbMeHHass KOH-
TpoJsibHAs paboTa.

Tema 3. Xumudeckas cBsisb. KoMmniekcHbie coeTMHEHUS.

Jleknusi 3. OCHOBHBIE BHJbI XHUMHYECKOW CBsI3M. OCHOBHBIE XapaKTEPUCTUKH CBS3M: JJIMHA,
SHEprus, BaleHTHBIN yroi. MonHas cBsa3b. KoBanentHas cBsizb. Meron BaneHTHbIX cBsizet (BC) —
OCHOBHBIE TOJIOKEHUSI METO/a, G U T-CBSA3U. OOMEHHBIM U JOHOPHO-aKUENTOPHBIH MEXaHU3MBbI
00pa30BaHUsl KOBAJIEHTHOW CBs3u. Teopust rHOpHIM3alMM aTOMHBIX opOuTtaneid. IlomspHOCTb,
HACBIIIEHHOCTh M HAIPABJICHHOCTh CBSI3H. KOMIUIEKCHBIE COETMHEHHUS: CTPOEHUE, COCTaB, BUJIBI.
BopmoponHas cBsi3b. (4 yaca)

IIpakTuyeckoe 3ansaTue 3. Buasl xumuueckoii cBsizu. COCTaBICHUE aTOMHO-OPOUTATBHBIX CXEM.
Merton BaneHTHBIX cBs3eil. KoHnTposbHas pabora. (2 yaca)

Jladoparopnasi pa6ora 4. Bunbl XMMUYECKON CBSI3M B KOMIUIEKCHBIX COeIWHEHMsIX. M3yunTh

5
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WOHHYIO, JOHOPHO-AKIENTOPHYIO M KOBAICHTHYIO TMOJIIPHYIO CBSI3H, MPUCYTCTBYIOIIHE B KOM-
IJICKCHBIX COSMHEHUSX. (4 yaca)

CamocrosiTebHas padora 3. M3ydenue marepuanoB nekuuu (1 4gac), moAroToBKa K BBITIONHE-
HUIO U 3amuTe JJabopaTtopHor padboTel Ne 4 (1 yac), mpaktuueckoMy 3ausaTuro Ne 3 (1 gac). Iloa-
TrOTOBKA K KOHTPONbHOU pabdote (1 dac). Bemonnenue PI'P (3 waca). [lonmonHuTensHOE H3ydeHUE
MaTepHaIoB YUeOHMKA U MeToanuecKkuX rmocobuii (1 gac). (Bcero mo teme 8 yacon)

Texkyumii KOHTPoJIb. OTBETH Ha BOIPOCHI MPH JOMYCKE U 3alIUTe JTabopaTopHBIX padort. IIpo-
BepKa pacdyeTHO-Tpaduyeckoid pabOThl. YCTHBII Ompoc Ha MpakTUdeckoM 3aHATHU. OTBETHl Ha
BONPOCHI TecTa. [TuchkMeHHass KOHTpOJIbHAS padoTa.

Tema 4. JHepreTnka XMMH4YeCKHX IPOLECCOB.
Jlekums 4. ArperaTHble COCTOSIHHSI BEILIECTB. DHEPreTHKAa XUMUYECKUX MPOIECCOB, XMMHUECKOE
u (azoBoe paBHOBecue. TepmommHammka. DHepreTuueckue 3((EKThl XUMHUYECKUX PEaKLUH.
BuyTpenHsis sHeprus u sHTanbnus. TermnoBsie 3h(exTsl XMMIUUecKoi peakiuu. 3akoH ['ecca. DH-
Tponus. (2 Jaca)
IIpakTuueckoe 3anustue 4. Tepmonunamuyeckue pacueTsl. OnpeaeneHue TemIOThl PaCTBOPEHUS
KaJIOpUMETPUYECKUM METOJ0M (2 yaca)
JlabopaTopnasi padora 5. Onpenenenue teroBoro 3ddexra pacrBopenus. Hayuurbces skcrie-
PUMEHTAIBHO C TOMOIIBIO KaJOPHUMETPa ONpPEACTSATh TerioBble 3(pEeKThl pacTBOPEHHUS pas-
JUYHBIX BEIIECTB B BOJIE (4 Jaca)
CamocrosiTenbHas padora 4. M3yuenue marepuanoB jgekuuu (1 yac), moAroToBKa K BBIOJIHE-
HUIO U 3amuTe JlabopaTopHoil paboTel Ne5 (1 uac), npaktudeckomy 3anatuio Ne 4 (1 ugac). Bol-
nonHenue PI'P (3 vaca). [lonmomHUTEIPHOE N3yUEHHE MAaTEPUATIOB YUCOHUKA U METOJUYECKUX T10-
cobwuii (1 gac). (Bcero o Teme 7 yacon)
Texymuii KOHTPoab. OTBETHI HA BOMPOCHI NPHU AOMYCKE U 3alIUTe JTabOpaTOpPHBIX padboT. Bei-
MOJIHEHUE pacueTHO-TpaduyecKkoil paboThl. YCTHBIA OMPOC HA MPAKTUYECKOM 3aHATUU. OTBETHI
Ha BOIPOCHI TECTA.

Tema 5. XumMunyeckasi KHHeTHKA.
Jlekums 5. Hanpasnenue n mpenesn NpOTEKAaHUS XUMHUYECKUX PEaKUUi B M30JIMPOBAHHBIX CH-
creMax. B3anmocBsi3p Mexay sHeprueit [ mo06ca u KOHCTaHTON paBHOBeCHS. XUMHUYECKas KHHETH-
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 M1 MEXaHU3Mbl KaTa-
au3a. DHeprus akTuBauuu. ['oMo- U rereporeHHblil katanu3. OTianure HEOPraHUYECKUX KaTallu-
3aTOPOB OT OMoNornyeckux. (2 yaca)
IIpakTuyeckoe 3ansaTHe 5. XrMuueckas KMHETHKA. Perenne Tunossix 3aaa4. (1 yac)
JlabopaTopnasi padora 6. KnHeTnka XMMHUECKUX PEAKIHUNA. DKCIEPUMEHTAIBHO U3YyUUTh 3aBH-
CUMOCTH CKOPOCTH TOMOTE€HHBIX M I'€TEPOTe€HHBIX PEAKIMI OT pa3iu4HbIX (PAKTOPOB — KOHIIEH-
TpalLlMU pearupyrolirx BELIeCTB, MIIONAaA1 TOBEPXHOCTH pa3fiesna, KaTaau3aTopoB. (2 yaca)
CamocrtosiTeibHas padora 5. M3yuenue marepuanoB jgekuuu (1 yac), moAroToBka K BBIIOJHE-
HUIO U 3amuTe JlabopaTopHoii paboTel NeS5 (1 uac), mpaktudeckomy 3aHaturo Ne 4 (1 gac). Bol-
nonaerne PI'P (3 gaca). JlonmosHuTEeNbHOE H3yUeHNE MAaTepUATIOB YICOHHKA U METOAMYECKUX TI0-
cobwmii (1 gac). (Bcero o Teme 7 yacoB)
Texkymmii KOHTPOJb. OTBETH Ha BOMPOCHI MPHU JOMYCKE W 3aIIUTE JA0OPATOPHBIX pabOT. 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 GpazoBoe paBHOBECHE B TOMO- M I'€T€POreHHBIX cucTemax. CMmelleHue
paBHOBECHUS B IIEJISIX OJIHOCTOpOHHEro nporekanus peakuuu (nmpuniun Jle-Illarense). Koncranra
paBHOBECHSI, CBA3b KOHCTAHThI paBHOBECHsI ¢ M3MEeHEeHHeM dHeprun ['nb0ca. (2 yaca)
IIpakTnyeckoe 3ansaTHe 6. Xummueckoe paBHoBecue. KonrponbHas padorta. (1 gac)
JlaGoparopHasi padora 7. BiausHue KOHUEHTpAIlMM BEIIECTB HA XUMHUYECKOE pPaBHOBECHE.
N3yuuTh BIMsHHE U3MEHEHHS] KOHIEHTPAIMN pearupyronux BEHIECTB U MPOJYKTOB PEaKIMKU Ha
CMEIIIeHHEe XMMHYECKOI0 PAaBHOBECHSI; ONBITHBIM ITyTeM J0Ka3aTh 3¢ (HeKTUBHOCTD MpuHIMMIa Jle-
[llaTenwe. (2 yaca)
CamocrosiTenbHas padora 6. M3yuenue marepuanoB jekuuu (1 yac), moAroToBKa K BBIIOJHE-
HUIO ¥ 3amuTe JaboparopHoit padboTsl Ne 7 (1 gac), mpakruyeckomy 3aHsatuio Ne 6 (1 gac). [Tox-
TrOTOBKa K KOHTPOJbHOU padote (1 yac). Bemonanenue PI'P (2 yaca). JlomoaHuTEbHOE U3YUCHUE
MaTepuaioB yueOHUKa U MeToarndeckux nocodbwii (1 gac). (Bcero mo Teme 7 4acon)
Texkyumii KOHTpPoJb. OTBETH Ha BOIIPOCHI MPHU JOMYCKE U 3aluTe JTabopaTopHbIX padort. IIpo-
BEpKa pacyeTHO-rpapuyeckoil paboThl. YCTHBIN ONPOC HA MPAKTHUYECKOM 3aHATHU. OTBETHI Ha
BONPOCHI TecTa. [ITucekMeHnHas KOHTpoIibHAs paboTa.

Tema 7. PacTBOpPBI 3/1EKTPOJIUTOB H HEIJIEKTPOJIHUTOB.
Jlexkuus 7. Wneansuslil pactBop. KosuuratuBHble CBOMCTBA pacTBOPOB: MOHMKEHHE Haplyalib-
HOTO JaBJICHUS Tapa PacTBOPHTENS HaJ| paCTBOPOM, IOBBIIICHHE TEMIIEPATypbl KUICHUS, TIOHU-
KEHHUE TeMIlepaTyphl 3aMep3aHusl 3aKOHbI Payis, ocMoTHYecKoe AaBleHHE. DIEKTPOIUTHUECKAs
mucconanusi. CHIIbHBIC SJICKTPOIUTHI. AKTHBHAs KOHLIEHTpAIMsl MOHOB B pacTBope, Kodhdu-
IIUEHT aKTUBHOCTHU, MOHHAsl CUJIa pacTBOpa. MajopacTBOpUMBIE 3JIEKTPOIUTHL. lIpousBeneHue
pactBopuMocTH. Peakumu B pacTBopax 3nekTponutoB. Crnadbie 3IeKTPOIUTHL. 3aKOH pa30aBiIeHUs
OcrtBanbaa. MoHHoe npousBeeHre Bobl. BoopoaHbiil oka3aTenb. [ uapoiaus cosei, ero TUIbI,
BbIUKCIieHne pH pacTBopa ruaponu3yromieics: coau. (6 4acon)
IIpakTnueckoe 3ansaTHe 7. Pemenue 3anau Ha onpezaeneHue pH B pacTBopax 3JeKTpOJUTOB. (2
qaca)
Jladoparopnasi pa6ora 8. Bomopoansiii mokazarens cpensl pH. Hayuutbest onpenensats Bojo-
POZHOrO MOKa3arens cpelbl MeTogaMu pH-MeTpuu U BU3yallbHOTO KOJIOPUMETPUPOBAHMS; OCBO-
UTh HAaBBIKM pacueToB pH BOIHBIX paCTBOPOB CHIIBHBIX U CIIA0OBIX KUCIOT U OCHOBAaHUH. (2 yaca)
JlabopaTopnas pa6ora 9. ['maponns coneil. ManopactBopumsle 31eKTpoauThl. [IponsBenenue
pactBopuMocTH. M3ydnTh HEKOTOPHIE CBOWCTBA BOJHBIX PACTBOPOB COJIEH, CBS3aHHBIX C pEaKIH-
eil ruponm3a, BBIACHUTH CIOCOOBI CMEIIEHHsI paBHOBECHs IHipoin3a. O3HAaKOMUTHCS C YCIOBHU-
SIMH 00pa30BaHUS U PACTBOPEHUS OCAJIKOB MAIOPACTBOPUMBIX JIEKTPOJIUTOB, OCBOMTH METOIUKY
pacyeToB, CBSA3aHHBIX C IPOU3BEICHUEM PACTBOPUMOCTH (2 Jaca)
CamocrosiTenbHas padora 7. 3yuenue marepuanoB jekuuu (1 yac), moAroToBka K BBIIOJHE-
HUIO U 3a1uTe J1abopaTopHoii paboTsl Ne 8-9 (2 gaca), mpaktuueckomy 3aHsaTHIO Ne7 (1 yac). Bei-
nosnHenue PI'P (3 yaca). lononHutenbHOE U3yuyeHUEe MaTepraioB ydeOHUKA U METOJUYECKUX T10-
cobwmii (1 gac). (Bcero o Teme 8 yacoB)
Texyumii koHTpoab. OTBeThl Ha BONPOCHI NpPU JOMYCKE W 3allUTe JIabopaTOpHBIX padoT.
[TpBepka pacueTHO-rpaduuecKkoil paboThl. YCTHBIN ONMPOC Ha MPAKTHUECKOM 3aHATHH. OTBETHI Ha
BOIIPOCHI TECTA.

Tema 8. OkHuCIMTEIBHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA BELIECTB.
Jlekuus 8. Tuner OBP. CBsa3b cTpoenust aroma ¢ OB criocoOHOCTRIO BemecTB. (2 yaca)
IIpakTuueckoe 3ansaTue 8. [londop xoadpduumenros 8 OBP. (1 vac)
JlabopaTopnass paGora 10. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE Nporecchl. O3HAKOMUTBCS C
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOWCTBAMU HEKOTOPBIX BEIIECTB, OCBOUTH METOJUKY CO-
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CTaBJICHUS YPaBHCHUU OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C MOMOINBID METOAA DJICK-
TpoHHOTO OanaHca. (2 yaca)

CamocrosiTeibHas padora 8. M3yuenue marepuanoB neknuu (1 4gac), moAroToBKa K BBITIOJIHE-
HUIO U 3amute aboparopHoit padotel Ne 10 (1 gac), mpakruueckomy 3aHaTuio Ne§ (1 gac). Bui-
nonHenue PI'P (3 yaca). [lomonauTensHOE H3yYeHUE MaTepUaIoB YIeOHUKA M METOUIECKHX I10-
cobwii (1 gac). (Bcero o Teme 7 4yacoB)

Texkymmii KoHTPoJib. OTBETH Ha BONPOCHI MPHU JOMYCKE U 3aIIUTE JTaOOPATOpPHBIX paboT. Bei-
MOJIHEHUE pacueTHO-rpapuuecKoi paboThl. Y CTHBIN ONPOC HA MPAKTUYECKOM 3aHATHUH.

Tema 9. DilekTpoXMMHUYECKHE CUCTEMbI. Y CTPOHCTBO M YCJIOBHUS PA0OThI rajibBAHUYECKHUX JIeMeH-

TOB.
Jlekumst 9. Buapl snexktponoB. P HanpspkeHust MeTamuioB. TepMoarMHAMUKA 3JIEKTPOXUMUYE-
CKHX IIpoleccoB. BO3HMKHOBEHME IBOMHOIO 3JEKTPUUECKOIO CJIOS HA IPAaHULIE pa3jiena MeTall-
pactBop. PacueT paBHOBECHBIX MOTEHIMANIOB MO ypaBHeHHIO HepHcTa. YCTpOHCTBO W ycioBUS
paboThl rajibBaHUUYECKOro ieMeHTa Jlanuang-Akoou. Cxemsl, rpaduky NOISpU3ALMOHHBIX KpPH-
BbIX, 3ekTpoanble peakuuu. TOP. D/IC. [lonspuszanuusa. Bunel nonspuzanuu. 3aBUCUMOCTb paB-
HOBECHBIX IIOTEHLIMAJIOB OT AaKTUBHOCTH MOHOB B pacTBOpax. TepMoJIMHAMUYECKUE YCIOBHUS pa-
6otel ['D. KuHeTHka 3JIEKTPOXUMHUYECKHUX MPOIECCOB. 3aBUCUMOCTH IIEKTPOXUMHUYECKHUX IPO-
LIECCOB OT M3MEHEHUS aKTUBHOCTU MOTEHIUAIONPENENomux noHoB. KoHnenTpanuonsslii 9.
(4 gaca)
IIpakTuyeckoe 3ansaTue 9. ['anpBannveckuii snemeHT. KontposisHas padorta. (1 gac)
Jladoparopnas padora 11. 3/IC u HanpspkeHHEe MEIHO-IIMHKOBOI'O rajlbBAHUYECKOIO 3JIEMEH-
ta. OBJIaJIETh METOAMKON COCTABIICHUS TaJIbBAHUYECKUX LIENIEH 1 U3MEPEHUS HANPSYKEHUS Tajlb-
BaHMYECKHUX JIEMEHTOB. (4 Jaca)
CamocrosiTeibHast padora 9. M3yyenne maTepuano yiekuuu (1 9ac), moAroToBKa K BBIMOJHE-
HUIO U 3amuTe JaboparopHoit padotsr Nell (1 wac), mpaktuueckomy 3anatuio NelO (1 gac). Ilon-
rOTOBKA K KOHTpoJbHOU padote (1 yac). Bemonnenue PI'P (3 vaca). JlonosHuTenbHOE U3yUEHHE
MaTepHaoB yueOHHMKa U MeTon4eckux nocoowmii (1 gac). (Bcero mo teme 8 uacos)
Texkyumii KOHTPoJb. OTBETH Ha BOIIPOCHI MPU JOMYCKE U 3aluTe J1abopaTopHbIX padot. IIpo-
BepKa pacdyeTHO-Tpaduyeckoid pabOThl. YCTHBIM OMpOC Ha MpakTU4YecKoM 3aHATHU. OTBETHl Ha
BoNpockl TecTa. [ITucekMeHnHas KOHTpoJibHas padoTa.

Tema 10. DiIeKTpoJIM3 PacnjaBoB U BOJAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
Jleknus 10. DnekTponu3 ¢ pacTBOPUMBIMH M HEPACTBOPUMBIMH 3ekTpojaamu. [locnenosarens-
HOCTh MPOTEKAHUSI MIPOIIECCOB Ha dJIeKTpoaax. 3akoHsl Dapanes. Beixon mo Toky. I'padux moms-
PHU3aIMOHHBIX KPUBBIX MpH d1ekTponuse. [I[pumenenne snekTponusa. (4 gaca)
IIpakTuueckoe 3anaTue 10. CocraBienue cxeMm aiekTponusza. KomndyecTBeHHbIE 3aKOHOMEPHO-
cTH. (2 yaca)
Jladboparopnasi paGora 12. DnekTpoiau3 pactBopa cyiab(dara HaTpusi Ha  HHUKEJIEBBIX
anekTpoaax. M3yuynTh KOTUYEeCTBEHHbIE 3aKOHOMEPHOCTH MpoIiecca AIeKTponu3a. (4 yaca)
CamocrositebHas padora 10. M3ydyenne maTepranos jekiuu (1 9ac), moAroToBka K BBITOJTHE-
HUIO U 3ammTe JaboparopHoit padotsl Ne 12 (1 gac), mpaktudeckomy 3ansatuto NelO (1 gac). Bui-
nonaerne PI'P (3 gaca). JlonmosHuTEeNnbHOE H3yUeHNE MAaTEpUATIOB YICOHUKA U METOIMYECKHUX I10-
cobwmii (1 gac). (Bcero o Teme 7 yacoB)
Texyumii KoHTpoJib. OTBETH HAa BONPOCH! MPHU JOMYCKE U 3alIUTe JaOOpaTOpHbIX paboT. Bri-
MOJTHEHUE pacueTHO-TpaduuecKoil paboThl. YCTHBIA OMPOC HA MPAKTUYECKOM 3aHATHU. OTBETHI
Ha BOIIPOCHI TECTA.
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Tema 11. Koppo3usi mera/uioB. MeponpusTis 10 3alliATe MeTALJIOB OT KOPPO3HH.
Jlekums 11. Xumuueckas KoOppo3us. Y CIOBHUSI MPOTEKAHUSI KOPPOZUOHHOTO MpoIiiecca. DIEKTPO-
xumuueckast kopposus. [laccuBHocTh MeTamioB. CXeMbl MUKpOTalbBaHUYECKUX KOPPO3HOHHBIX
anemeHToB. [lonspuzanus npu KOppo3noHHOM Mpouecce. Koppo3noHHas ycTOMYMBOCTh METall-
J0B ¥ cruiaBoB. Knaccudukainus MepONnpusTHI 1O 3alIUTe METaNIOB OT KOPPO3UH. MeTobl
AIEKTPOXUMHUYECKOH 3alUThl (KaTOAHAsA, aHOAHAA, IPOTEKTOPHAs ). MeToIbl U3MEHEHUS TPUPOJIbI
KOPPOAUPYIOLIEr0 MeTaia. 3alluTHbIE HEMETAJUIMYECKUE, METAIIIMYECKUE IIOKPBITUS: KaTOJ-
HbIE, aHO/IHbIE. JlernpoBanue. SIBnenue «camonaccuBauun». CrocoObl 00pabOTKU KOPPO3UOHHOMN
cpenbl.(4 yaca)
Jladoparopnasi padora 13. Koppo3usi METaJUIOB M 3alUTa OT KOPPO3HWH. (4 "aca)
IIpakTnueckoe 3ansaTue 11. Kopposus meramios. Pemenne Tunossix 3agad. KonTposbHas pado-
Ta. (2 yaca)
CamocrositesnbHas padora 11. N3yyenue matepuanon jekuuu (1 gac), moJAroToBKa K BBIMOJIHE-
HUIO U 3amuTe JaboparopHoit pabotsl Nel3 (1 vac), mpaktuueckomy 3austuto Nell (1 gac). ITon-
rOTOBKA K KOHTpoJbHOU padote (1 yac). Bemonnenue PI'P (3 vaca). JlonosHuTenbHOE U3yUEHHE
MaTepuaoB yueOHUKa U MeToAndeckux nocoobuii (1 gac). (Bcero nmo teme 8 gacoB)
Texkymmii KoHTpoJIb. OTBETHI HA BOIPOCH! NPHU JOMYCKE U 3allUTe Jab0opaTopHbIX padoT. Bei-
MOJIHEHUE pacueTHO-TpaduyecKkoil paboThl. YCTHBIA OMPOC HA MPAKTUYECKOM 3aHATUU. OTBETHI
Ha BONpPOCHI TecTa. [TuchMeHHast KOHTpOJIbHAs paboTa.

Tema 12. [loBepXHOCTHBIE sIBJIEHUS] U COPOLIMOHHBIE MPOLECCHI.
Jlekums 12. [Tonstre copOLMOHHBIX TpOIECCOB. SIBiIeHMs Ha TpaHUIle pa3aena ¢az. AncopOorus.
Tepmoauaamuka ancopoumu. AxcopOuus u3 pactBopoB. M3orepma Jlearmioopa. CMadunBaeMoCTb.
(6uacoB
JlaGopaTopHnasi pa6ora 14. AncopOnroHHOE paBHOBECHE. 3aBHCUMOCTH BEIIMYUHBI (PU3HUSCKOMN
aZIcopOITMy OT paBHOBECHOW KOHIICHTpAIUU afcopOTuBa. (4 yaca)
IIpakTuyeckoe 3ansaTue 12. Penienue 3a1a4 Ha BeIUUUHY ajicopOumu. (4 daca)
CamocrosiTeibHas padora 12. M3yuenue maTepuasnoB nekuuu (2 yaca), MOATOTOBKA K BHITIONHE-
HUIO U 3amuTe JlabopatopHoi paboTel Nel4 (2 daca), mpakTudeckomy 3aHsaTuio Nel2 (2 gaca).
Beimonnenune PI'P (2 yaca). [lonmonHuTensHOE U3ydYeHHE MAaTepUaANIOB YUeOHMKA U METOJUYECKUX
nocoOwuii (2 gaca). (Bcero o reme 10 gacoB)
Texkyummii KOHTPoJb. OTBETH Ha BOIPOCHI MPH JOMYCKE U 3alluTe J1abopaTopHBIX padot. IIpo-
BEpKa pacyeTHO-rpapuyecKkoil pabOThl. YCTHBIN ONMPOC HAa MPaKTHUYECKOM 3aHATHU. OTBETHI Ha
BOITPOCHI TECTA.

Tema 13. BBeieHHe B OPraHN4eCcKy0 XHMHIO.
Jlexknusa 13. Knaccuduxkanus, cTpoeHre U HOMEHKJIATypa OPraHUYECKUX COSIUHEHUM; KIIacCH-
¢duKanus opraHuueckux peakiuii. CBOHCTBa OCHOBHBIX KJIACCOB OPTaHUYECKUX COeAMHEHHH. (4
yaca)
JlabopaTopnasi padora 15. KauecTBEeHHBIN 3JIEMEHTHBIM aHAJIN3 OPraHUYECKUX COCOUHEHMM.
O3HAaKOMUTBCS C HEKOTOPHIMH NPUEMaMH aHaJIM3a OPraHUYECKUX BEIIECTB, UCTIOIb3YEMbIMU IS
OIpeENIEHUs] KAYECTBEHHOI'O 2JIEMEHTHOI'O COCTaBa OPraHNYECKUX BELIECTB. (4 Jaca)
IIpakTuyeckoe 3ansaTue 13. M3oMepus, HOMEHKIATypa, CBONCTBA M CIIOCOOBI MOIYYEHUS Opra-
HUYECKUX COCTUHEHUH OT/AeIbHBIX KiaccoB. KonTponbHas padora. (4uaca)
CamocrosiTeibHasi padora 13. Mzydenune matepuainos jeknuu (2 9aca), MOATrOTOBKA K BBITTOJTHE-
HUIO U 3amure jaboparopHoil pabotel Nel5 (2 waca), npaktuueckomy 3aHstuio Nel3 (1 wac).
[TonroroBka Kk KOHTpoOJILHOU pabote (2 yaca). Beimonnenue PI'P (2 yaca). JlononHuTensHoe u3y-
YeHHEe MaTepUajoB yueOHUKA U METOUYECKNX ocoowmii (2 yaca). (Bcero mo teme 11 yacos)
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Texkymmii KOHTPoJIb. OTBETH Ha BOIIPOCHI NPHU JOIYCKE U 3aluTe JJabopaTopHbIX padort. Ilpo-
BepKa pacyeTHO-Tpaduyeckoil pabOThl. YCTHBIM ONpoC Ha MpakTU4ecKoM 3aHATUU. OTBETHl Ha
BOIPOCHI TecTa. [IncbMeHHast KOHTpoJbHAast padoTa.

Tema 14. [IncnepcHblie cucTeMbl
Jlexnus 14. {ucniepcHbie cuctemsbl. Knaccudukaiuu, cBoWCTBa, METOIBI ITOTYUYEHUS B Pa3pyIle-
Hud. JlucnepcHbie CUCTEMBI B TPUPOJIE U MPOMBIILIEHHOCTH. (8 4acoB)
JlaGoparopnas padora 16. Koyougueie pacTBOphI. MI3yduTh METOIbI TOTYUYEHHUS, pa3pyIICHUS
Y HEKOTOPbIE CBOMCTBA KOJUIOUIHBIX PAcTBOPOB. (3 vaca)
Jladoparopunasi padora 17. Dmynbcun. O3HAKOMHUTBCS C HEKOTOPBIMH CIOCOOAMHU IOITYYCHUS
AMYJIbCUM, ONIPEICNICHUS UX TUIA U pa3pylieHus. (3 yaca)
IIpakTuyeckoe 3ausitue 14. /lucniepcusie cucteMbl. CocraBieHue GopMysl KOJIOWIHBIX YaCTHIT
U UX KOaryyisToB. (4 daca)
CamocrosiTeibHas padora 14. 3yuenue matepuanoB ekuuu (2 yaca), MOArOTOBKA K BBIMOJIHE-
HUIO U 3amuTe j1abopaTopHbIX pabot Nel6-17 (2 yaca), npaktuueckomy 3anstuio Nel4 (2 ygaca).
Bremonnenue PI'P (2 yaca). JlononHuTenbHOE U3y4eHUE MaTEpPHaoB Y4eOHUKA U METOAMYECKUX
nocoOutii (2 gaca). (Bcero o reme 10 gacoB)
Texkyumii KOHTpPoJb. OTBETH Ha BOIIPOCHI MPHU JOMYCKE U 3aluTe JTabopaTopHbIX padort. IIpo-
BEpKa pacyeTHO-rpapuyeckoil paboThl. YCTHBIN ONPOC HA MPAKTHUYECKOM 3aHATHU. OTBETHI Ha
BOITPOCHI TECTA.

Tema 15. BbicokOMOJIEKY/ISIPHbIE COeIMHEHUS
Jlekums 15. ITonumeps! 1 oiuroMepsl, UX Kiaccu(uKaluy, NOoJIy4YeHUe, CBONCTBA U IIPUMEHEHUE.
[Tpuponnsie u cuntetnueckue BMC. (8 yacoB)
Jladoparopnasi padora 18. [Ipupoanbie BHICOKOMOJIEKYIISIpHBbIE coequHeHns. O3HAaKOMUTBHCS CO
CTPOEHHEM U HEKOTOPHIMU CBOMCTBaAMH MPUPOIHBIX OMOMOIMMEPOB. (4 daca)
IIpakTuyeckoe 3ansitue 15. BMC. Peakuuu nonumepusanuu, nojukoHjaeHcanuu. CtpoeHue
npupoaHbIX U cuHTeTndeckux BMC. Peakiun ruaponusa. (4 gaca)
CamocrosiTenbHas padora 15. M3yuenue maTepuanos nekuuu (2 yaca), MOArOTOBKA K BHITIOJIHE-
HUIO U 3amuTe JaboparopHoil paboTsl Nel8 (2 uaca), mpaktuueckomy 3aHsaTuio Nel5 (2 gaca).
Boinonnenue PI'P (2 ywaca). JlononHuTENbHOE U3yYEHHE MAaTEPUATIOB Y4eOHUKA U METOAMYECKUX
noco6wuii (3 yaca). (Bcero no teme 11 gacos)
Texkyumii KOHTPoJb. OTBETH Ha BOIIPOCHI MPU JOMYCKE U 3aluTe JJabopaTopHbx padort. Ilpo-
BepKa pacyeTHO-rpauuyeckoil paboThl. YCTHBIM ompoc Ha MpakTHU4YeckoM 3aHATHU. OTBETHl Ha
BOIIPOCHI TECTA.

Tema 16. Xumuveckasi uieHTH(PUKAIUA
Jlexknus 16. KauecTBeHHBIN M KOIWYECTBEHHBIM aHANW3, aHATUTHYCCKUN CHTHAJ, XMMUYCCKHIM,
bu3NKO-XMMHUECKUN U Ppu3ndeckuil ananus. (6 4acoB)
IIpakTuyeckoe 3ansaTue 16. CriocoObl XuMu4eckol HACHTU(PUKAIIIH BEIIECTB. (2 yaca)
CamocrosiTeibHasi padora 16. M3ydyenne marepuainos yeknuu (2 gaca), TOATOTOBKA K TPaKTH-
yeckomy 3aHsATHIO Nel6 (2 daca). JlomoigHHUTENbHOE W3Y4YE€HUE MaTepuanoB yuyeOHUKAa U METOJIU-
yeckux nmocobutii (8 yacon). (Bcero mo reme 12 gacoB)
Texkymuil KOHTPOJIb. Y CTHBIM ONPOC HA PAKTUYECKOM 3aHITUU.

JIeKUMOHHbIE 3aHATUA (B KONUYECTBE 72 4YaCOB) MPOBOAATCS MPH HEMOCPEACTBEHHOM O0IIIe-
HUU CO CTYJCHTaMH, B BUJIE OECEIBI «BOTPOC-OTBETY.

JTaBopaTtopHble paboThbl (B kONMyecTBe 54 4acoB) NMpOBOASATCS B MHTEPAKTUBHOM (opme 1o
TEXHOJIOTUHU 6pI/Il"a,Z[H01"O BBIINIOJTHCHMU . BpI/IF azga COCTOUT U3 2 yenoBek. B XO0[€ 3aHATHA CTYyACH-
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TaM HCO6XOI[I/IMO Ha MMPAaKTUKC MOATBECPAUTH OCHOBHBIC 3aKOHOMCPHOCTH, U3YUYCHHBIC HA JICKIIHU.
Pe3ynbrarhl 5KCIEpUMEHTOB 3aHOCATCS B Pa0OUyIO TETPaAlb.

MpakTnyeckne 3aHAaTUA (36 YacoB) MPOBOAATCS B HHTEPAKTUBHOM (opme (00CykIeHHEe Teope-
TUYECKOTO MaTepualia TeMbI) C TMOCIEIYIOIMM HAIHCaHUEM KOHTPOJIHHOM paboThl HA MpEeaMeT
YCBOCHMS 3HAHUU.

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE: Ik3aMeH (1 ceMmecTp) u 3aueT (2cemecTp).

DK3aMeH U 3a4eT MPOBOASTCS B COOTBETCTBUU C [loyokeHreM 0 3a4eTHON M SK3aMEHAlMOHHOMN
ceccusix B HUY MOU u uHCTpyKTUBHBIM TCHbMOM OT 14.05.2012 1. No M1-23.
5. nepeq9Hb y‘l96HO-MeTOJJM‘-IeCKOFO obecneyeHus ansa caMoOCTOSATeNnbHOMN paﬁoTbl
06yt|arou.w|xc;| no AucuuniunHe

Jlst oGecniedeHust CaMOCTOSITEIIBHOW PaObOThI pa3pabOTaHbI:

KOMIUICKT JICKIIUH MO AUCIUILIMHE, METOAMYSCKHUE YKA3aHHs MO0 CaMOCTOSITEILHOW padoTe MpHu MOATO-
TOBKE K J1a00OpaTOPHBIM U MPAKTUYECKUM 3aHSATHUSIM, U3JI0KCHHBIC B METOAMYECKUX TTocoousx "CrioBaph-
CIPAaBOYHHUK OCHOBHBIX MOHATUH M TepMHHOB 110 XuMuu'", "Jlaboparopubie padboTsl o xumun'", "Paboyast
terpaap no xumun", "COOPHUK WHAMBUAYAIbHBIX 3aaHuil Mo Kypcy «Xumus»', "COOpHHK 3amad H
YIOpaXXHEHUH 110 Kypey «Xumus»'.

6. ®oHA OLEHOYHbLIX CPeAcTB ANA NpoBedeHUs NPOMEXYTOYHOM aTTecTauuu obyuatlo-
LMXCA NOo gUCUUNNnHe

6.1 NepeyeHb KOMNETEHLUMIN C YKa3aHMeM 3TanoB ux hopmmpoBaHus

ITpu ocBOEHMM JUCLHUIUIMHBI (GOPMUPYIOTCA ClIEAyIOle KoMIeTeHuu: npodeccruonansusle [1K-2,

[1K-4.

YKazaHHbIE KOMIIETCHIIMU (POPMHUPYIOTCS B COOTBETCTBHHU CO CIEAYIOLUIMMHU ATANaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUYECKUX 3HAHWM, MPEITYCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHIMUSIMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTY/IEHTOB).

2. [IpnoOpereHue u pa3BUTHE NPAKTUYECKUX YMEHUH, IPEyCMOTPEHHBIX KOMIETEHIUSIMHU (IIpaK-
TUYECKUE 3aHATHS, JJaOOpaTOpHbIE pabOThl, CAMOCTOSTEIbHAS PadOTa CTY/IEHTOB).

3. 3akpernieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPAKTUYECKUX HABBIKOB, IPETYyCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJI€ 3aLIUT JIAOOPATOPHBIX paboT, a TaKXkKe PeIIeHNs] KOHKPETHBIX 3aJa4 Ha MPaKTH-
YECKUX 3aHATHUAX, YCIEIIHOW CIayM 3a4yeTa.

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

ChopMupoBaHHOCTh KOMIIETEHLMH B paMKaX OCBOEHHUS JaHHOM TUCHMIUIMHBI OLEHMBAETCS 110
TPEXYPOBHEBOH IIKAJIE:

- IOPOTOBBIN YPOBEHB SBISIETCS 0053aTENBHBIM I BCEX 00YJaIOUIUXCS 110 3aBEPILIEHUN OCBOCHUS
JUCLUUTUIAHBI,

- TMIPOJIBUHYTHIA YPOBEHb XapaKTepPHU3yeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTepUCTUK cop-
MHUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPIIEHUN OCBOCHUS AUCIUIUINHBL,

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

[Tpu nmocrarouHoM KadecTBe ocBoeHUs Oosnee 80% NpuBEIEHHBIX 3HAHWM, YMEHHUH W HaBBIKOB
IpernojaBaTesib OLICHUBAET OCBOECHUE JIaHHON KOMIIETEHIIMU B paMKax HACTOSLIEH TUCHUIUIMHBI Ha 3Ta-
JIOHHOM YpOBHE, IIpU ocBoeHHHU Oosiee 60% NpUBEACHHBIX 3HAHWN, YMEHUN U HaBBIKOB — Ha MPOJBHUHY-
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TOM, Ipu ocBoeHuu Oosuee 40% NpUBEIECHHBIX 3HAHUN, YMEHUN U HaBBIKOB - HAa IIOPOIOBOM ypoBHE. B
INPOTHUBHOM CJIy4ae KOMIIETECHIINS B PAMKaX HACTOSIICH AUCIMIUIMHBI CHUTACTCSI HEOCBOCHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KAXKIOM KOMIIETEHIIMH Ha PAa3IMYHBIX 3Tanax ee GOpMHUPOBAaHUS B
mponecce OCBOCHUMA HaHHOﬁ JAUCHUIIIMHBI OLICHUBACTCA B XOJC TCKYLICTO KOHTPOJIA YCIICBACMOCTH H
IpeaACTaBJICH pa3JIMYHbIMA BUJaMH OLICHOYHBIX CPEIACTB.

[ns oueHkn chopMMpPOBaHHOCTN B paMKax AaHHOM ancumnivHel komneTteHuun MK-2, xa-
paKTepnsyeMoﬁ «YMCHHUEM o0ecrieynBaTh MOACIUPOBAHUC TCXHUYCCKUX 00BEKTOB U TEXHOJIOTHYECKUX
IIpOoHECCOB C HUCIIOJb30BAHUEM CTAHAAPTHBIX ITAKETOB M CPEACTB aBTOMATU3HPOBAHHOI'O ITPOCKTUPOBA-
HHSA, IPOBOJUTH 3KCIICPUMECHTEI 110 3aJaHHBIM METOJHUKaM C 06pa6OTKOI71 " aHaJIU30M PE3YyIbTATOB» IIPE-
IIOJaBaTeIE€M OLCHUBACTCS COACPIKATECIbHAA CTOPOHA U KAYE€CTBO MAaTEpHaAJIOB, IPUBCACHHBIX B OTHETAX
CTydeHTa no nabopaTopHbIM 3aHATUSAM. YUUTHIBAIOTCS TAKXKE OTBETHI CTY/ACHTA HA BOMPOCHI IO CO-
OTBETCTBYIOLUM BHJIaM 3aHATUH IIPU TEKYIIEM KOHTPOJIe — YCTHbIX OMpocax, OTBeTax «y AOCKU» npu
BbINOSTHEHUWN 3aJaHUIN HA NPAKTUYECKNX 3aHATUSIX.

HpI/IHI/IMaCTC}I BO BHUMAHUEC 3HAHUA Oﬁy‘IaIOH_II/IMI/IC}IZ
- IPUEMOB OCYIIECTBIICHHUS IPOCTEHIIIEr0 XUMUIECKOTO SIKCIIEPUMEHTA U CITIOCOO0B 00pabOTKH €ero pe-
SyHbTaTOB;

HaJIN4YUC YMECHHUA!

- IPOBOAUTDL PACUCTEHI 10 YPABHCHUAM XUMHWYCCKUX peaKHI/Iﬁ pa6OTaTL C XUMHUUYCCKUMU pCaKTHBaMHU, Jia-
00paTOPHBIM XUMHYECKUM 000pyIOBaHHEM; OPOPMIISATH PE3yIbTAThl SKCIIEPUMEHTAIBHBIX U TEOpETHYe-
CKUX paboT, GOpMyIUpPOBATH BHIBOIBI,

NPUCYTCTBUE HABLIKA:

- J1a60paT0pHoro HCCIICAOBAaHUAA, pa6OTLI C XUMHUYCCKHMMU PCAKTHUBAMHU U an60paMH; METOAaMHU XUMMU-
YECKUX U MAaTEMAaTUUYECKUX PaCcue€TOB; METOJaMu 0Opa0OTKH MOJIydaeMbIX Pe3yJbTaTOB.

Kputepumn oueHnBaHna ypoBHS cchopmMmmpoBaHHOCTM komneTeHuuun MK-2 B npouecce BblI-
NonHeHnss NabopaTopHbIX 3aHATUN.

OueHuvBaeTCca CNOCOBHOCTL CTYAEHTA MPOBOIUTh XUMUYECCKUE OIBITHI ¢ COOIOJICHUEM HE00-
XOAUMBIX MCP IMMPEAOCTOPOKHOCTHU, ITPABUIIBHOCTD PaCYCTOB U BHIBOJOB IIPU O(I)OpMJ'IeHI/II/I OoT4yEeTa I10 Jia-
O6opaTopHoi padoTe.

[nsa oueHkn chopMMPOBaAHHOCTU B paMKax JaHHOW AvcumnninunHbl komnerenimu MK-4, xapakrepu-
3yeM0171 «CIIOCOOHOCTBIO yY4aCTBOBAaTh B paGOTe Haa WHHOBALIMOHHBIMHU IMPOCKTAMU, UCIIOJIb3YH 0a3oBbIE
METOAbI I/ICCJ'IC,Z[OBaTCIIBCKOI\/'I ACATCIIBHOCTHU »

HpI/IHI/IMaeTCH BO BHUMAHUC

3HAHHe 00YJarOITUMCS
- BAXKHEHUIIINX METOAOB XUMHUYECKOU H,Z[eHTH(bPIKaI.IPIH COC,ZLI/IHCHI/II\/'I;

HaJgu4ue y 00yJaronierocss yMeHus:

- IPOBOOUTD y‘IeGHO-I/ICCHeI[OBaTeHBCKI/II\/’I OKCIICPUMCHT Ha OCHOBC BJIAICHHUS OCHOBHBIMU IIpHEMaMU
TEXHHUKHU paboT B 1aboparopuu;

IMPUCYTCTBHUEC HABbIKA:

- IOMCKa U OOMeHa I/IH(l)OpMaIH/Ief/'I B I'7100QIBbHBIX U JIOKAIBHBIX KOMITBIOTCPHBIX CCTAX, BJIAJICHUC TCXHU-
YCCKUMHU U MPOrpaMMHBIMHU CPCACTBAMU, UCTIOJIb3YCMBbIMU B COBpCMCHHOﬁ XHUMHUYECKOU IIPpaKTUKCE.

Kputepun oueHmBaHnsa ypoBHSA ccpopmmnpoBaHHocTU komneteHumn MK-4 B npouecce Bbl-
NOJSTHEHMS 1 3aLnTbI NabopaTopHbIX paboT.

OueHuBaeTCca cnocoBHOCTb CTyAeHTa MPOBOAUTL XMMUYECKME OMbliThbl, yMEHMe Aenatb
o6ocHOBaHHbIe BbIBOAbI ANs NOATBEPXOEHUS TeopeTMYecKoro matepuana nekumm, y4ebHmkos
n y4ebHbIx nocobui pesynbTatamy nabopaTtopHbIX uccnegosaHuin. [Ana aToro 3agaeTca Aga
BOMpoca 13 cnefyoLwero NPUMEPHOro NepeyHs:

1. Kak BrusieT KOHIIGHTpAIUs SJEKTPOINTa Ha BenmnuuHy pH B pacTBope?

2. Kak Bnustet pH Ha OKUCIIUTCIIbHYIO CIOCOOHOCTD IepMaHraHara Kamus?

3. Kak BnusieT BenmnunHa IIOMAAN OBEPXHOCTH HA CKOPOCTh T€TEPOT€HHON PeaKIum?
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4. Kak BaMsieT KOHLEHTpPALKs PEareHTOB U MIPOJYKTOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS?

[TonHbIi OTBET HA OJIUH BOMPOC COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU KOMIIE-
TEHIIMM Ha JJAHHOM 3Tamne ee (OPMHUPOBAHUS, ITOJHBIA OTBET HA OJWH M YAaCTUYHBIM OTBET HA BTOPOU —
MIPOJIBUHYTOMY YPOBHIO; IIPH IMOJTHOM OTBETE Ha JIBa BOIIPOCa — 3TaJOHHOMY YPOBHIO).

DopMOil TPOMEKYTOUHOM ATTECTALMU MO JTAHHOW NUCIUILIMHE SBJISETCS 3a4€T C OIEHKOM U HK-
3aMeH, olleHuBaemble 1o npuHsaTor B HUY «M3OW» versipexbamibHoil cucteme: "ommyHo", "Xoporo",
"yIOBJIETBOPUTEIBbHO", "HEYIOBJIIETBOPUTEIHHO".

Kpurepuu onennBanusi(B COOTBETCTBUU ¢ MHCTPYKTUBHBIM TucbkMoM HUY MOU ot 14 mas 2012
roga Ne 1-23):

OneHKH «OTIMYHOY» 3aCTYKMBAET CTYJICHT, OOHAPYKUBIIMA BCECTOPOHHEE, CHCTEMAaTHYECKOe U
riy0OOKOe 3HaHWE MaTepUANIOB M3YYEHHOW NUCIHIUIMHBI, yMEHHE CBOOOHO BBIIOJIHSATH 33aHUs, IPEIy-
CMOTPEHHbIE IPOIPAMMOMN, YCBOUBIIMI OCHOBHYIO U 3HAKOMBIW C JIONOJIHUTEIBLHOMN JIMTEPaTypoOil, peKo-
MEHJIOBaHHON pabouell mporpaMMou TUCHUIIIMHBI, MPOSBUBIINA TBOPUYECKHE CIIOCOOHOCTH B MOHHMMA-
HUU, U3TI0’)KEHUU U WCIOJIb30BAaHUN MaTEPHANIOB U3YUYEHHOMN AUCIMILTUHBI, O€3yNpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI OUJIETa, HO M HA JIOTIOJHUTEIbHBIE BOMPOCH! B paMKax padouel mporpamMmbl TUCIH-
IIJIMHBL, IPABUJIBHO BBIIIOJHUBIIEMY IIPAKTUYECKUE 3a1aHHUE

OneHKH «XOpOLIOY» 3acily>KUBaeT CTYACHT, OOHAPYKUBIIUHN MOJHOE 3HAHME MaTephalia U3y4yeH-
HOM JUCUUIUIMHBI, YCIECIIHO BBINOJHSAIOMIMKA IIPEyCMOTPEHHBIE 3a/1aHMs], YCBOUBIIMM OCHOBHYIO JIMTE-
paTypy, peKOMEHJOBaHHYIO paboyeil mporpaMMoi JUCIUIUIMHBI, TTOKA3aBIIEMY CHUCTEMAaTHYECKUN Xa-
pakTep 3HAHUIM MO MUCHUIUIMHE, OTBETHBIIEMY Ha BCE BONPOCHI OMJIETa, MPABUJIHHO BBHIMOJHUBIIEMY
[IPaKTUYECKHE 3a/laHue, HO JIOIYCTUBLIEMY IIPU 3TOM HENIPUHIUIHNAIBHBIE OIINOKH.

OueHKH «yJTOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYIEHT, OOHAPYKUBIIMN 3HAHHE MaTepuaia h3y-
YeHHON IUCIMIUIMHBI B 00BbeMe, HEOOXOAUMOM Ui JaibHeHIeld y4eObl M MpeacTosleil paboThl Mo
npodeccuu, COpaBISIOLIMICS C BBIIOJHEHUEM 3aJjaHHM, 3HAKOMBI C OCHOBHOM JIMTEpaTypol, peKOMEH-
JI0BaHHOU paboueil mporpaMMoi JUCHUIUIMHBL, TOMYCTUBLIMM MOTPEIIHOCTh B OTBETE HA TEOPETHUECKUE
BOIIPOCHI W/WJIM MPHU BBINOJIHEHUN NMPAKTHUUECKUX 3aJaHUM, HO 00siajaronuii He0OXOIMMBIMH 3HAHUSIMU
JUI UX YCTpaHEHHs MOJ PYKOBOACTBOM IPEIoAaBaress, Ju00 HEMpPaBUIbHO BBINOJIHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHHe, HO 10 YKa3aHUIO INPENOoAaBaTeNlsl BBIIOIHUBIINM IPYrUe IMPAKTUYECKUE 3aJaHUS U3 TOTO
e paszelia JUCHUIIIINHBL.

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS CTYICHTY, OOHAPYXHBIIEMY Cepbe3Hble Mpole-
JIbI B 3HAHUSX OCHOBHOTO MaTepuaja U3yu4eHHOUW ITUCIUIUIMHEI, TOMYCTUBIIEMY MPUHIUITUATBHBIEC OIIN0-
KM B BBINIOJHEHUH 3aJaHU, HE OTBETUBIIEMY Ha BCE BOIPOCHI OMJIETa U JOMOJHUTEIbHBIE BOIIPOCH U
HEMpPAaBUIILHO BBIMIOJIHUBIIEMY MpPAaKTHUYECKOE 3aJaHue (HEMpPaBUIILHOE BBHIMOJIHEHHE TOJBKO MpaKTUYe-
CKOIO 3aJlaHUs HE SBIAETCA OJHO3HAYHON NPUYUHOM U1 BBICTABIICHHS OLICHKHU «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJO0JI-
KHUTb 00ydyeHHe Mo o0pazoBaTEeIbHON Mporpamme 0e3 JOMOJIHUTENBHBIX 3aHATHH MOCOOTBETCTBYOILEH
TUCHUIUTMHBL ((OPMUPOBAHUS U Pa3BUTUS KOMIETEHIIMM, 3aKpEMIEHHBIX 32 JAHHOM IHUCHUIUIMHON).
OneHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS TAK)KE, €CIIN CTYACHT: MOCJIE Ha4yajla dK3aMeHa OTKa3all-
Csl €ro CAaBaTh WM HapYIIMI MpaBuUiia CIAa4M dK3aMeHa (CIHCHIBAN, TMOJCKa3bIBaj, 0OMaHOM MBITANICS
MOJIYyYUTh O0JIee BHICOKYIO OLEHKY U T.J.

B 3a4eTHYI KHWXKY CTyAeHTa N NPUIOXKEHUIO K ANNSIOMY BbIHOCUTCS OLIEHKa 3K3aMeHa no
aucumnnunHe 3a 1 ceMecTp un 3a4eTa 3a 2 CEMECTD.
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6.3 TunoBble KOHTPOSbHbIE 33aJaHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB W (MNK) oOnbiTa [AEATeNbHOCTHU,
XapakTtepusymwlmx 3tanbl (popMUpOBaHUA KOMMNETEHUUA B Npouecce OCBOEHUS
obpasoBaTefnibHOW NporpaMmmsbl

Bormpockl o ¢opMupOBaHUIO U PA3BUTHIO TEOPETHUCCKUX 3HAHUH, MPETYCMOTPEHHBIX KOMITETCHITUSIMH,
3aKpEIJICHHBIMU 32 AUCHUIIIMHON (TPUMEPHBIE BOIPOCHI MO JIEKIUOHHOMY MaTepHany TUCIUIUINHBI):

1. ChopmynupyiiTe OCHOBHBIC HMPUHIIMIIBI KBAHTOBOM TEOPHH CTPOEHHUS BellecTBa (KOPITYCKY-
JSIPHO-BOJIHOBOM J1yajIn3M, IPUHLIUI HEOIPEAEICHHOCTH, BOJHOBAs (PYHKLIUS, aTOMHasi OpOUTAIIb,
KBAHTOBBIC YHUCIIA).

2. KakoB mopsA0K 3amoJHEHUs! 3JIEKTPOHHOU 00004ku atoMa? ChopMynupyiTe TpUHIUIB U
IpaBUiIa, KOTOPbIE IPU ITOM HCIIOJIB3YHOTCH.

3. Uto xapakTepu3yeT Kax/J10€ U3 KBaHTOBBIX YHcen?

4. Yro Takoe BaJE€HTHOCTh?

5. Kak ocymecTBiisieTcs peBpalieHue aroMa B MOHbI?

6. Uto takoe "mpoan" anmektpoHa? Ilouemy oH mpoucxoaut? Kakue BaJ€HTHOCTH MPOSBISIOT
aTOMBI 3TUX JIEMEHTOB B HEBO30YXJACHHOM U BO30Y>KJIEHHOM COCTOSIHUU?

7. JlaiiTe onpeneneHus MOHATHIM «3HEPrusi HOHU3ALUNY, «CPOACTBO K 3JIEKTPOHY», «IJIEKTPOOT-
puLaTenbHOCThY. Kak MEHSIOTCS 3TH XapaKTEPUCTUKH, a TAK)KE PaJuyc aTOMa U METaUINYECKUe
CBOWCTBA Y aTOMOB 3JIEMEHTOB

8. Cdopmynupyiite 3akoH ['ecca u ciecTBUS U3 HETO.

9. Kak mensiercst sHTponus pu (Ha3oBbIX Mepexoaax”?

10. Cdopmynupyiite a) I, 6) Il, B) Il 3axonsl Tepmoaunamuku. JlaiiTe onpeaencHus MOHATUSIM:
TEpMOJIMHAMHYECKas cucTemMa (MX Kiaccuukamum), GyHKIUs COCTOSHUS, MMapaMeTpPhl CUCTEMBI,
¢daza, TepMOAMHAMUYECKUH TTPOLIECC.

11. ITo kako# TepMOJMHAMUYECKON (YHKIIUHM ONpeensieTcs BO3MOKHOCTh CaMOIPOU3BOIBLHOTO
IPOTEKaHUsI XMMUUYECKUX peakluii B N300apHO-U30TEPMHUECKUX YCIOBUAX

12. JlaiiTe ompenesneHus] MOHATUSAM: CKOPOCTh PEaKIMH, KOHCTAHTa CKOPOCTHU, MOPS/I0K PEaKIiH,
TeMIrepaTypHblid K03 UIueHT, SHeprusl akTUBALMM, KHHETUYECKOEe YpaBHEHHE, MEXaHU3M peak-
ITUH.

13. Chopmynupyiite 3aK0oH JeiicTBUS Macc.

14. TlpuBeauTte >HEPreTUYECKYIO OUArpaMMy Xoja a) SK30T€pMHUYECKOH, 0) IHIOTEepPMUYECKOU
peakuuu. YTo Takoe 3Heprus akTuBauuu?

15. Yto Takoe kartamuzaTopbl? Kakue Buapl KaTain3a BaM u3BecTHbI? B uem mx ocobeHHocTn?
[TpuBenuTe npumepsl a) TOMOT€HHOTO, 0) TeTepOreHHOro KaTajiu3a, B) aBToKaTanusza. Onuimunre
MEXaHU3M JICVCTBHS KaTalin3aTopa.

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

17. Yto npencrasnser co0o0il BeIpaskeHUE AJIsi KOHCTAHTHI AUCCOLMAMU? 3alUIINTe BBIpAKEHHUE
JUIsL KOHCTAHTHI JUCCOLMAIIUY a) YKCYCHOM KHCIIOTHI, 0) THAPOKCHA aMMOHHSI, B) YTOJBbHOM KHC-
JOTHI (TI0 CTYTIEHSM).

18. 3anwmmTe MaTeMaTHYeCKOE BEIpAKEHUE 3aKoHa paz0aBieHus OcTBabIA.

19. Yto npexacrasisier cOO0H MOHHOE IPOU3BEICHUE BOIBI?

20. MaiiTe ompeeneHusi MOHATHAM: OCMOC, OCMOTHYECKOE JaBJICHHE, THJIPOJIN3 Coel (ero BU-
IIbl), BJEKTPOJMTHYECKAsl Auccoluanys (OCHOBHBIE TOJIOKEHUS), HKCTPAKIIMS, PacTBOPUMOCTH,
npousBeaeHue pactBopumoctu. Chopmynupyiite 3akoH Paysist u ciefcTBUs U3 HETO.
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21. JlaiiTe ompeaeneHus MOHATHAM: CTAaHAAPTHBINA JCKTPOAHBIN MOTCHIIUAT, TIPOBOJIHUKH
I u Il poma, amexkTponasl (MX BHUABI), TalbBaHWMYEeCKuW daemeHT, IJ(C, momspuzamms
NIEKTPOOB (€€  BHUABI), DJJIEKTPOXUMHUECKUH P HANpSOHKEHWM  METaslioB,
KOHIIEHTPALMOHHBIN rajJbBAHUYECKUI 3JIEMEHT.

22. Kakue BuAbl 3JEKTPOJOB BaM H3BeCTHHI? ONUIIUTE YCTPOMCTBO a) HOPMAJIbLHOTO
BOJIOPOJHOTO, 0) HOPMAJIHHOTO KHCIOPOJHOTO JJIEKTPOJIOB. BwiBemute dopmyny st
pacueTa NoTeHI[MaNa a) BOJOPOIHOTO, 0) KUCIOPOAHOTO AJIEKTPOIOB.

Bonpocs! o npuoOpeTeHnio u pa3BUTHE MPAKTHUECKUX YMEHUH, TPETyCMOTPEHHBIX KOMIIETCHIIUSAMH,
3aKpEIUICHHbIMU 3a JUCLUIUIMHON (IIpUMeEpBI BOIIPOCOB K MPAKTHUECKUM 3aHATUAM, Ja0OpaTOPHBIM pa-
06oTam)
1. 3anumure MaTemMaTudecKoe BBIPAKEHHUE 3aKOHA S9KBUBAJICHTOB Ul peakuuu: A rpytBr—AB (1)
2. Twutp pactBopa Na,;SO,4 pasen 0,01 r/mit. PaccunTaiiTe MOJISPHYIO M1 HOPMAJIBHYIO KOHIIEHTPALIUIO
3TOr0 pacTBopa.
3. Hanmmure momHyio 351eKTpoHHYI0 (opMyity atoma TexHenus. K kakoMmy ceMeiHCTBY OHO OTHOCHT-
cs1? YKaXuTe ero BHEIIHUI 3JIEKTPOHHBIN ypOBEHb, (DOPMHUPYIOLINHA AJIEKTPOH, 3HAUE€HHUs KBAaHTOBBIX
quces s GOPMUPYIOLIETrO AIEKTPOHA, IEPEUUCIUTE BCE €70 BO3MOXKHBIE BaJIEHTHOCTH.
4. Tlonb3ysch TabIMLEH MIEKTPOOTPULIATEIBHOCTEN, ONPE/ICNIUTE XapaKTep CBsI3el B MOJIEKYJIe CepHON
KHCIIOTBI M €€ HaTPUEBOM COJIH.
5. Ompenenurte TUIT THOPHIU3ANNN U U300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CICTYIOIINX MOJICKYI:
BeCly, SiHy. ITonsipabl 11 3TH MOJIEKYJIbI?
6. IIpomsBeaeHue pacTBOPUMOCTH XJIopraa cepebpa 1,78-10™°. Kakoii 06bemM BOBI TOTpeGyETCS JUIsT
PacTBOPEHUSI OTHOTO TPAMM ATOr'O BelecTBa?
7. Ykaxure HampaBieHue nporexanus 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 peakiu 2NOgy + Oy = 2NOyy (K= 0,2, y =2), eciu: a) yBe-
JMYUTH 00BEM CHCTEMBI B 2 pa3a; 0) yBennunuTh KoHIeHTpanuio NO B 2 pa3a; B) yMEHbIIUTH TEMIIE-
patypy Ha 30%?
9. Onmnpenenute ckopocTh peakiuu A + 3B =2C, npotekaroleil B ra3oBoii ¢ase, B MOMEHT BPEMEHH,
KOI'JIa KOHLIEHTpauus BemecTBa A n3meHwsnack Ha 0,1 Mousb/, eciivi HayalbHbIE KOHIIEHTPALlUU Be-
miectB A u B paBubl cootBercTBeHHO 0,5 1 1 Monb/n. K = 0,2. Kak u3MeHHUTCSI 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 1ipu 3TOM U3Me-
HUTCSI KOHCTaHTa PAaBHOBECHS, €CJIM a) YBEIMUYUTH JIaBJICHUE B CUCTEME; 0) YMEHBIIUTh 00BEM CUCTE-
MBI; B) TOBBICHM, TEMIIEPATYpy: I') YBEIHMUUTbh KOHIIEHTPAIMIO BellecTBa B, 1) BBecTH katanuzaTop?
11. CocraBbTe Qopmyiny MHULEIUIB 30511 Opomuaa cepedpa, MOITYYEHHOTO MpUOaBIEHUEM M30bITKA
OpoMuza Kanus K paz0aBlieHHOMY pacTBOpy HMTpara cepebpa. IIpuBenure GpopMyibl KOaryyisHTOB
3TOrO 30JI1.
12. Beraucmure pH u pOH 0,05 M pactBopa consiHOH KHCIOTHI M THAPOKcHAa Kanus. Kakoi nBer B
JTAHHOM PacTBOpe OyIyT UMETh a) METUJIOBBIM OpaHXkeBbI, 0) heHondranenH, B) JakmMyc?
13. PaccunraiiTe KOHCTAaHTY THIpOIH3a 1Mo rnepBoit cryneHu anst NazPO, n Benmmuuny pH B 0,01M
pacTBOpE ATOM COJIH.
14. Paccunraiite 9/1C kelle3HO-IIMHKOBOTO TaJIbBAHUYECKOTO AJIEMEHTA MPH CTaHIAPTHBIX YCIOBUSIX
U MpU U3MEHEHUH aKTUBHOCTEH MOTEHIIMAJIONPEAETSIONMX HOHOB B pe3ylbTare padoThl AJIEMEHTa B
10 pa3 mo cpaBHEHHIO CO CTaHAAPTHBIM 3HaueHHEM. COCTaBbTE CXEMY I'ajlbBAHMYECKOI'O AJIEMEHTA,
3aIUIIATE YPaBHEHUS JIEKTPOIHBIX MTPOLECCOB M TOKOOOpAa3yIoIel peakimu.
15. Kakoii MeTaia MOYKHO KCIOJIb30BaTh B KaY€CTBE aHOJHOIO MOKPBITUS Ui 3allUThl OT KOPPO3UHU
cranpHoro msnenus (pH = 11)? CocraBpTe 000CHOBaHHYIO PACYETOM CXEMY MUKPOTallbBAaHUYECKOTO
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KOPPO3HOHHOIO 3JIEMEHTA, 3alUIINTE YPAaBHEHHUS IPOIIECCOB.

16. O6ocHyiiTe BO3MOKHOCTh IPOTEKAHUS KOPPO3HUH CILIaBa cepedpa u Meau B Kuciont cpene (pH = 6)
Ha Bo3ayxe. CocraBpTe cxemy MI'D, 3anummre ypaBHEHUS peakiyii, MPOTEKAIONINX HAa aHOAHBIX U
KaTOJHBIX Yy4acTKax.

17. PaccunraiiTe Bpemsi, HCOOXOIMMOE ISl TIOJTYICHUS Ha HKEJIC3HOM H3JICJIMU [IMHKOBOTO TIOKPBITHS
Maccoil 65 T pu MPOXOKICHUU TOKa CUJIoN 4 A uepe3 pacTBOp Cylb(daTa IWHKA, €CIIHU BBIXOJ 10 TOKY
uuHka paBeH 50%. 3anuinTe ypaBHEHHUS MIPOLIECCOB, MPOTEKAIOIINX HA JKEIE3HOM KaToJle (M3/IeJINH)
1 IUHKOBOM aHoje (PH=3).

Bonpocs! 1o 3aKkpenyieHnIo TEOPETUIECKUX 3HaHUM, YMEHUI U MPAKTUYECKUX HABBIKOB, MPEAY-
CMOTPEHHBIX KOMIIETEHIIUSIMU (BOIIPOCHI K IK3aMEHY)
Bomnpocs! k 3x3ameny (1 cemectp)

1. Ilpenmer u 3a1auu XUMUHU. 3HAYEHUE XUMHUHU B TPOMBIIITICHHOCTH. OCHOBHBIE MOHATHUS U 3aKOHBI XH-
MUU (3JIEMEHT, aTOM, MOJIEKYJIa, HOH, MOJIb, 3aKOH COXPAHEHHUS MACChl U DHEPTHH, 3aKOH YKBUBAJICH-
TOB, 3aKOH ITIOCTOSIHCTBA COCTaBA BEILECTBA).

2. Knaccel Heoprannyeckux BemiecTB. Homenknatypa, kiaccudukanus, CBOICTBa, CIOCOOBI OMyYeHUs
TUIPOKCHUJIOB.

3. Homenknarypa, kiaccudukanus, CBOWCTBA, CIIOCOOBI OTYUYECHHUS COJICH.

4. IlonsiTre 0 XUMUYECKOM dKBHBasIeHTe. OnpeieNieHue SKBUBAJICHTOB BEIIECTB B HOHOOOMEHHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaKIUAX (Ha npumepax). Pacuer MossipHOI Macchl SKBUBaJICH-
TOB MPOCTBIX U CIOXKHBIX BEILIECTB, 9KBUBAJICHTHBIX 00bEMOB I'a30B (Ha MpUMepax). 3aKOH KBUBA-
JICHTOB.

5. PazBurtue npencraBieHuit o crpoennu atoma. CoBpeMEHHbIE MTPEICTAaBIEHUS O CTPOSHUH aroma (KBaH-
TOBO-MeXaHuueckas Mojiens). [IpuHiun neonpeneneHHocTy. J{BolicTBEHHAs! IPUPOJIA IIEKTPOHA.
ATomHas opOutans. KBaHTOBBIE UnCia, UX PU3MUECKUI CMBICI.

6. CTpoeHune >1eKTPOHHOH 000JI0UKH aTOMa. DIIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue GopMyiisl aTo-
MOB, aTOMHO-OpOUTaNIbHBIE CXEeMBbI. [[pUHIUIIBI ¥ IOPSIIOK 3aTOJTHEHUS] aTOMHBIX OpOUTalIelt MHOTO-
ANEKTPOHHBIX ATOMOB (IIPUHLIMII MUHUMYMa SHepruu, npuHiun [laynu, npasuno ['ynna, npasuia
KrneukoBckoro) (Ha mpumepax).

7. OCHOBHBIE CBOMCTBA aTOMOB (paauyc, SHEPTHsl HOHU3ALMHU, CPOJCTBO K SJIEKTPOHY, IEKTPOOTPHUIIa-
TEIbHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH UX U3MEHEHUS B Ie-
PHUOINYECKON cUCTEME IIEMEHTOB. lleproanuecknii 3aKoH.

8. IousTrie 0 hopmupyrorieM sekTpoHe. CeMeicTBa JIEMEHTOB. S-, P-, -, f-a1eMeHTHI B meproanye-
CKOI1 cucTeMe U UX OCOOEHHOCTH.

9. Iousitue o BaneHTHOCTH. OTpeieneHne BaICHTHOCTH aTOMOB S-, P-, d-, f-3JIeMeHTOB B BO30YXICHHOM
Y HEBO30Y)KJICHHOM COCTOSIHUU (Ha MpuUMepax).

10. Xumnueckast cBsa3b. OOpa3zoBaHNe XUMUYECKOH CBS3H IO METOJy BAICHTHBIX CBsizel. OCHOBHEBIE Xa-
PaAKTEepUCTUKHM XMMUYECKOH CBSI3M (IJIMHA, SHEPTUs, MOJIAPHOCTH). BUabI XUMHUECKOH CBSI3U.

11. KoBaneHTHast XUMUYECKasi CBSI3b, MEXaHU3MBI €€ 00pa30BaHMs M CBOMCTBA (HACHIIIIAEMOCTh, HAIpaB-
JIEHHOCTb, KPaTHOCTB, MOJIIPHOCTD). BHJIbI KOBaJIEHTHOH CBSI3U (C MpUMEpPaMH).

12. NonHas cBsi3b, MexaHu3M ee oOpa3oBaHusi. OcoOEHHOCTH BELIECTB C HIOHHOH CBsI3bI0. MeTaminye-
CKasi CBS3b U 00I[MEe CBOMCTBA METAIIJIOB.

13. MexmonexynsipHblie B3aumoieiicteus. Cunbl Ban-nep-Baanbca (opueHTaliMOHHOE, MHIYKIIMOHHOE,
JUCTIIEPCUOHHOE B3auMoielicTBUsA). BonopoaHast cBs3b.

14. Arperatnble cocTosiHUS BeiecTB. [loHsATHE 0 KpucTamniyeckoi pemeTke. TUITbI KpUCTaNInYeCKUX
pEeLIETOK, CBOMCTBA BELIECTB, CBSI3aHHBIE C HUM (C IPUMEPaMH).

15. T'ubGpuan3aius aTOMHBIXOpOUTAIEH TpH 00pa30BaHUN XUMHUYECKOM CBSI3H. THUITBI THOPUIN3AIINHN.
IIpocTpaHcTBEeHHAas CTPYKTYypa U MOJSPHOCTh MOJIEKYJ (Ha KOHKPETHBIX MpUMepax).
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Crpoenue KOMILIEKCHBIX coequHeHui (Ha mpumepax). KommiementapHocts. Jluccouuaus KoM-
IJIEKCHBIX coeMHEeHn. KOHCTaHTa HeCTOMKOCTH.

Knaccugukarus 1 HOMEHKIaTypa KOMIUIEKCHBIX COSAMHEHUH (C mpuMepaMu). 3HaueHHE KOMILIEKC-
HBIX COEIUHEHHI.

Tepmoannamuyeckue cucteMsl U npoueccel. [Tonstue o gpazax. dazoBbie paBHOBecHs. Pa3zoBas Aua-
rpamma coctostHus Bonbl. [lpaBuio das.

[Tonsitre 0 TepMoauHamMuueckux QyHKUUAX. BHyTpeHHss sHeprus u sHTanbnus. [lepBolii 3akoH Tep-
MoauHamuku. TerutoBoi apdext peakuii. Tepmoxumuueckrne ypaBHeHUs. 3akoH ['ecca B TepMOXH-
MUYECKUX pacyerax.

OHTtponus Kak GyHKIus coctossHus cucteMsbl. I u 111 3akons! Tepmonnaamuku. OnpeaeneHue n3me-
HEHUS SHTPOIIHUHU B XOJI€ XUMUYECKHUX peakiuil. 3Menenue sHTponuu rnpu Gpa3oBbIX Mepexoax.

OripezenieHre HaMpPaBJICHUS U MPEJIENia CaMOIIPOU3BOIBLHOTO MPOTEKAHUS PEAKIIUA. DHTAIBIIUMHBINA U
sHTporMiHBIN (hakTopbl. CBOOOIHAs SHeprus [ no6ca. TemrepaTypa paBHOBECHS.

CKopocTh XMMHUYECKOHM peaklMy. 3aKOH JEHCTBUSI MaccC AJI TOMO- U F€TEPOreHHBIX peakluii (¢ mpu-
Mepamu). 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMH BEIIECTB, IaBICHUS U 00beMa CHUCTe-
MBI, TJIOUIA/IM TOBEPXHOCTH pasnena das.

3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu oT Temnepatypsl. [Ipasuio Bant-I'odda. Dueprus ak-
TUBALIUU. DHEPIETUUECKHUE TUAarpaMMbl X0/a 3K30- U 3HI0TEPMHUYECKON peaKinu.

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

XHUMHUECKOE paBHOBECHE, ero npu3Haku. KoHcTaHTa paBHOBECHS AJi1 TOMO- U I'€T€POr€HHBIX peak-
Ui (c mpuMepamu).

BnusiHre n3MeHeHns KOHIIEHTPAIUil BEIECTB, TEMIIEPATYPHI, JaBICHUS U 00beMa CUCTEMBI, KaTalH-
3aTOpPOB HAa XUMHUYECKOE paBHOBECHUE U KOHCTAaHTY paBHoBecus. [Ipuniun Jle-1llaTense.

[Tonsitue o pactBopax. CriocoObl BbIpayk€HUsI KOHIEHTPALUU PACTBOPOB.

PacTtBopb! HeanekTponuToB. 3akoH Payns u cneactsus u3 Hero. Kpuockonus 1 30yUIHOCKOIHS.
Ocmoc. PacTBopbl HecMemmBaronuxcs xuakocrei. [leperonka. Jxcrpakuusi.

Teopust 2neKTPOIUTHUECKOHN Trucconanuyi. MexaHn3Mbl IUCCOMAlMY BEIIECTB C MIOHHON U KOBa-
JICHTHOM MOJIsIpHOM cBsA3bto. TensoBoil s ekt npouecca pactBopenus. CTyneHyaras AUCCOLMALUS.

PactBopb! cnabbix 3nekTpoiauToB. CreneHs aucconuranuu. Koncranra aucconuaiuy. 3aKoH pa30as-
nenus OcTBanpia.

CuIibHBIE AJEKTPOJIUTHI. AKTUBHOCTh MOHOB. MIOHHAs cuiia pacTBopa.

KucnotrHo-ocHOBHBIE CBOMCTBA BEUIECTB C TOUKH 3PEHUS TEOPUH SJIEKTPOIUTUUECKON AUCCOLUAIINH.
Jpyrue Teopuu KMCIOT U OCHOBAHUM.

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

Nonnoe npousseaenue Boasl.pH. MHaukaTopsl. BydepHbie pacTBOpHI.

PactBOpBI MasmopacTBOpUMBIX 3JIEKTpONUTOB. PactBopuMocTs. IIponsBenenne pacTBOpuMOoCTH.
VYcnoBue o0pa3oBaHus 0CaJAKOB MaJOPACTBOPUMBIX AJIEKTPOJIUTOB.

I'unponus coneit. Buabl ruaponusa (Ha mpuMepax). CrocoObl CMeIeHusl paBHOBECHS THAPOIU3A.
Crenens u KOHCTaHTa ruapoausa. Onpenenenue pH pacTBOpPOB rUAPOTU3YIOMIUXCS COJIel, 00pa3o-
BaHHBIX KMCJIOTaMU U OCHOBaHUSIMH Pa3HOM CHJIbI (Ha MpUMepax).
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BEIIECTB, MX 00OCHOBaHME C TOUKU 3PEHUS CTPOCHUS
aToMoB. CTeneHb OKHCIeHUs. TUIbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKuil (Ha MpruMepax).
Mertona a5eKTpoHHOr0 6anaHca (Ha mpumepe).

OO111e 3aKOHOMEPHOCTH AJIEKTPOXUMUYECKUX MPOLECCOB. BO3HUKHOBEHHE JIEKTPOIHOTO MOTEHIIH-
ana. [llkana craHIapTHHIX IEKTPOAHBIX MOTEHIINATIOB. 3aBUCUMOCTh 3JIEKTPOIHBIX TOTEHIIHAIIOB OT
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AKTUBHOCTH MOHOB B pacTBope. YpaBHeHue HepHcera. MI3MeHeHne akTUBHOCTEN MOHOB B aHOJHOM U
KaTOJIHOM 30HaX mpu padote I'D.
Tunel a5ekTpoaoB. CTaHAAPTHBINA BOAOPOIHBIN JIEKTPO/I, €r0 CTPOEHUE. Y paBHEHUS MTPOLIECCOB,
IIPOTEKAOIINX Ha BOJLOPOJIHOM U KUCIOPOAHOM 3JIEKTPOAAX IIPHU pa3HbIX 3HaueHusAX pH. M3meHnenue
pH cpenst npu paboTe BOJOPOAHOTO U KUCIOPOAHOTO AJIEKTPOIOB.
["anpBaHMYeckue dy1eMeHThI: ycnoBus padotel, D/1C u HanpsoKkeHne. Y CTpoiCTBO U cxeMa paboThl
rajibBaHu4yecKkoro snemeHTa Janmsisa-SAxo0u. [Ipoueccel, mporekaroiire Ha 3JIeKTPOIaX.
KonnenTpanuonHblie ralbBaHHUECKHUE AIEMEHTHI: YCIOBUS PadOThl, CXeMa, YpaBHEHHUSI SJIEKTPOAHBIX
nporieccoB, IJ[C (Ha KOHKPETHOM MpUMEpE).

[Tonsspuszanus 3nexkTpooB. Ee BUAbI 1 MEXaHU3Mbl. 3HAUECHUE MOJISIPU3ALUN B PA3JIMYHBIX JIEKTPO-
XUMHUYECKHUX CUCTEMAX.

DnexTpoaun3 (Ha MpuMepe 3JEeKTPOJIn3a pacTBOpa COJIM C pacTBOPUMBIM aHoAoM). [locnenoBaTesnnb-
HOCTB JIEKTPOJHBIX MTPOLIECCOB.

KonnyecTBeHHBIE 3aKOHOMEPHOCTH deKTposn3a. [lonspuzanms npu snexrponuse. [Ipumenenne
JJIEKTPOJIN3A.

Koppo3us metamios, ee BUAbL. Y CI0OBUS IPOTEKAHUS AIEKTPOXUMUUYECKON KOPpOo3uH. CXeMbl MUKPO-
raJlbBAHUYECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPABHEHUSI AHOJIHBIX M KATOJHBIX MPOIIECCOB.
Meramueckie 1 HeMETAIIMYECKHE MTOKPBITHS KaK METOJI 3aILUThI OT KOppo3uH. CXxemMbl KOPpPO3HU-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIMX [TPU HAPYLUIEHUN METAUIMUYECKUX IMOKPBITHIA.

CyIHOCTB 3JEKTPOXUMHYECKUX METOJIOB 3aIlUThI OT Koppo3uu. [laccuBHoCTh MeTaioB. Jleruposa-
HUE.

Mertozp! 3aIIUTEI OT KOPPO3UHU, OCHOBAHHBIE HA U3MEHEHUM CBOMCTB KOPPO3HOHHOM CPEJIbl, UX TEO-
perndeckoe 000CHOBaHUE.

Bonpocsl k 3auerty (2 cemectp)

. TeOpI/I}I CTPOCHUS OPraHNYCCKHX BCIHICCTB. Tuner l"I/I6pI/II[I/I3aI_II/II/I aToMa yrijepoaa (C npuMepamMu KOH-

KPETHBIX BEILECTB).

. OTnuumst opraHUYECKUX BEIIECTB OT Heopranuueckux. CrnocoOsl n3o0paxkeHus: Gopmys opraHuye-

CKHUX BEIIECTB (C IpUMEpaMHu).

. Kitaccudukanuu opr.BemecTs 1o CTpOSHHUIO Menu U PYHKIIMOHATBHBIM TPYIIIaM (C TPUMEPAMH ).

. [ToHsiTHE O TOMOJIOTHHU ¥ H30MEPUH OPTAHUYECKUX BEIIECTB. | OMOJIOTMUECKH Psi/i aJTKAHOB.

. [IpaBuna coctaBneHus: Ha3BaHUN OPraHUYECKUX BEIECTB (HA MPUMeEpax).

. Buzpl uzoMepun opraHndecKkux BemiecTB (Ha MpUMepax BEIIECTB ¢ HA3BAaHUSIMU).

. Buzpl peakuuii Mexxy OpraHMueCKMMU BEIIECTBaMHU (Ha IpUMEpPax: TUAPUPOBAHUE, JETUIPUPOBa-

HUe, TUpaTaus, Ieruaparains, raloreHupoBaHue, THAPOTaJoreHUPOBaHUE, U30MEpHU3allus, THI-
poaus, aTepuuKays, OKUCIEHNE, BOCCTAHOBJICHNE, HEUTpanu3arus).

. IloHsATHE O BBICOKOMOJIEKYIISIPHBIX coeinHeHusIX. CTpoeHue 1 o01i1e CBOWCTBA MOJIMMEPOB.
. Knaccugukaruu noimumepos 1o MpoucxoxIeHHI0, 0 (opMe MOJIEKYII, 10 PU3UKO-MEXaHUIECKUM

CBOMCTBaM, IO OTHOLIEHHUIO K HAarpeBaHUIO (C MpUMepaMu).

du3nyuecKue COCTOSTHUS MOTUMEpOB. TepMoIUIacTUUHbIE U TEPMOPEAKTUBHBIE TOJIMMEPHI (¢ IpUMe-
pamn). [ToHsITHE O CTapeHUH TIOJTMMEPOB.

CriocoOslI nmostydeHus moJuMepoB. Peakiiny nmonmuMepusaliy 1 MOJMKOHACH AU (Ha IPUMeEpax).
[ToHATHE O MOBEPXHOCTHOM 3HEPTUH U MTOBEPXHOCTHOM HaTsKeHHU. COpOLIMOHHBIE TPOIECCHI:
KIaccu(uKanus, TEPMOIMHAMHYECKUE OCOOCHHOCTH, IIPUMEHEHUE.

[Tonsatue 06 agcopOmu. AncopOuus XuMudeckas U pU3NIecKasi, UX 0COOEHHOCTH.

3aBHCUMOCTB aJIcOpOLIMHU OT pa3auuHbIX (pakTopoB. 3oTepma ancopOuuu. Teopust MOHOMOJIEKY-
JISIPHOM aicopOInH.

AncopO1ust U3 pacTBOPOB: 0OCOOEHHOCTH, BUIbl. loHOOOMEHHAas agcopOuus, ee npuMeHEeHHe.
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16. CmauuBanue, ero Buabl. ['uapodpmibHoCcTs ¥ THAPOGOOHOCTS.

17. [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA: CTPOCHUE, CBOMCTBA, Ki1acCU(pUKAIMs, 00JaCTH IPUMECHEHUS.
Ponb [TAB B crabmimm3anuu JUCTIEPCHBIX CUCTEM.

18. /lucniepcHbie CUCTEMBI: TOHATHE, KIACCU(PUKAIIUH (C IPIMEPaMHU).

19. CriocoOb! mostyueHus TUCTIEPCHBIX CUCTEM, TEPMOJAMHAMUYECKUE OCOOCHHOCTH UX 00pa30BaHUsI.

20. MonexynsipHO-KHHETHYECKUE, ONITUYECKHE U SJICKTPUIECKHUE CBOWCTBA IUCIIEPCHBIX CUCTEM.

21. Komnouaaeie pactBopbl. OnucaHue CTPOCHUS MULIEIUTBI (Ha IpUMeEpe).

22. Kunernueckasi ¥ arperaTUBHasi yCTOMYUBOCTD JAUCTIEPCHBIX CUCTEM; (DaKTOpBI, ee 00yCIOBIHBAIO-
mue. Koarymsius, MeTo/ibl KoaryJisiiui. 3aiuTa KOJJIOU/I0B.

23. DMmynbcuu: Kiaccudukanms, CBOMCTBa, IPUMEHEHHUE.

24. MeTozpl onpeiesieHHsI TUTIA SMYJIbCHIA U UX TEOPETHIECKOE 00OCHOBAHUE.

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

26. [TonsTue 06 dMysbraTopax. MexaHu3Mbl CTAOWITM3AINN SMYIBCHI AMYJIbIaTOPAMU PA3HBIX THIIOB.

27. Ilensl: 0cOOCHHOCTH CTPOCHHUS, METO/IBI MTOJYYSHHS U pa3pyIICHUs, IPUMEHEHHE.

28. Aspo3somnu: kinaccudukays, cBOMCTBa (00IIKe C IPYTUMH TUCIIEPCHBIMU CHCTEMaMHt U 0COOEBIE).
MeTo/1b1 TONTY4EHHUS U Pa3pyIICHUs adpo30Jield. 3HaYeHHE adpo30Jei B MIPUPOAE U POMBILIICHHO-
CTH.

29. CycnieH3uH: IOHATHUE, KilacCu(UKaIUs, OCOOCHHOCTH, MOJIyudeHHE, IPUMEHEHNE. THKCOTPOITHSI.

30. IlonsTHe 0 pacTBOpax BEICOKOMOIIEKYISAPHBIX coequHeHmnil. Ocobennoctu pactsopenns BMC. Xa-
paKTepUCTHKA Mpolecca HaOyXaHHUs.

31. Ocobennoctu pactBopoB BMC 1o cpaBuenuto ¢ pacrsopamu HMC 1 KOTOUIHBIME pacTBOPaMHU.

32. CTpyKTypupOBaHHE AUCIIEPCHBIX cucTeM U pacTBopoB BMC. I'enu u cTy1HU, X CXOACTBO M Pa3JIH-
yue, npumeHenue. CuHepesuc.

6.4 MeToguuyeckune martepuanbl, onpegensiowue npoueaypbl OLEHUBAHUA 3HAHUW,
YMEHUM, HaBbIKOB M (MnKU) onbiTa AEATENLHOCTU, XapaKTepusyllmx ITanbl
dopMupoBaHUA KOMNeTEeHLUN

[Tpouienypsl OleHUBAHUSI 3HAHWUN, YMEHHI, HABBIKOB, XapaKTePU3YIOUINX 3Tarlbl ()OPMUPOBAHUS
KOMIIETEHIINH, N3JI0)KEHbl B METOAMYECKUX PEKOMEHAAIMAX MO U3YUEHHUIO AUCIUIUIMHBI «XHUMHUS», B KO-
TOpBIE BXOJAT METOJAMYECKHE PEKOMEHJIAlUM K BBITIOJHEHUIO U 3aIUTEe JIA0OPaTOPHBIX paboT, MO BHI-
MOJIHEHUIO pacyeTHO-Tpadudeckoil paboThl U 3aJaHUl Ha CaMOCTOSITENIbHYIO pa0oTy (MPHIIOKEHHE K
Hacrosieit PIT).

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHON Y4eOHOWN NuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLIUMIIUHDI

a) OCHOBHasI JIMTEPATypa

1. AxmeroB, H.C. Ob0mas n HeopraHudeckass XuMHs [DICKTPOHHBIN pecypc] : ydeOHHUK. — DJek-
TPOH. JIaH. - CIIo. : Jlansb, 2014. - 752 c. - Pexxum JIOCTYyTIa:
http://e.lanbook.com/books/element.php?pll_id=50684 — 3ari. ¢ sxpaHa.

2. JIynetiko, T.I'. BBenenue B o6myro xumuto: yaeonuk / T.I'. Jlyneitko; MunuctepcTBo oopa3oBa-
Hus U Hayku Poccuiickoit @enepanuu, OenepalibHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE
yupexieHue BbIciiero npodeccruonaabHoro oopasoanus «HOxHbIN (enepanbHblii YHUBEPCUTET», XHU-
Mudeckuit akynbrer. - Poctos-u/]l : U3matenberBo FOxHOTO enepanpHOro yHUBepcuteta, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [D7EeKTPOHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=241121
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0) JoMOIHUTeIbHAS JINTEpaTypa

1. COopHUK MHAMBUIYAIBHBIX 3aJaHUK 10 Kypcy "Xumus" : [METO. yKa3. JUisl CTYICHTOB 00YyY.
110 HanpasieHuto "OnekTpolsHepreruka’, "Temnosnepreruka’, "DIEKTPOTEXHUKA, NEKTPOMEXAHUKA U
anekTpoTexHosorun", "OnrorexHuka'", "IIeKTpOHUKA U MUKPOIeKTpoHUKa", cier. "[luieBas nHxeHe-
pus manbix npeanpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. I'ne6ora, I'. B. Koporkoa.— Cmo-
snenck : CO MOUH, 2010 .— 52 c.

2. Pabouas Tetpanp mo xumuu. B 2-x 4. U.2: MeTogudeckue peKoMeHaauu mo kKypey "Xumus"
(mnsa HanpaBneHus "TexHomornueckue MamuHbl 1 o6opynoBanue" / CO MOMU; coct. H.b. TI'mebora, I'.B.
KoporkoBa .— [2-e u3a.] .— Cmoznenck : CO MDY, 2014 — 32 c.

3. Ocranenko JI.®., I'neboBa H. b., Kopotkosa I'. B.CiioBapb-cripaBoYHUK OCHOBHBIX TTOHATHH U
TEPMHUHOB TI0 XUMHUH ydeOHO-MeToauueckoe nmocodue. — Cmonernck PUO dummana I'OY BIIO «MDU
(TY)», 2009.- 188 c.

4, TneboBa H. b., Ocranenko JI.d. COopHUK 3a1a4 U yNpaKHEHHUH MO Kypcey «Xumusi». CMmo-
nerck PUO ¢ummana 'OY BITO «MDU (TY)» 2012 -124 c.

5. CoopHUK J1a00OpaTOPHBIX pabOT 1Mo XUMHUHU (711 HarpaBieHus: "TeXHOIOTHYECKHE MAIIMHBI U
obopynoBanue" / C MBOU; coct. H.b.I'nebosa . — Cmoznenck : CO MBU, 2014 — 68 c.

6.Anapues, A.M. Obmas xumus. COOpHUK 3aJaHMidl C MPUMEPAMHU PEIICHHH: yaeOHoe TTocooue /
AWM. Anapues, J.U. 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: yueonoe nocooue / B.K. Bapen-
oB, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=228776

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

8. MepeyeHb pecypcoB WH(HPOPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTn «MHTepHeT»
HeobXoAUMbIX ONsi OCBOEHUSI AUCLMUMNIIUHbI

http://www.xumuk.ru/ — TIpencraBieHbl AJIEKTPOHHBIE CIPABOYHUKH, on-line y4eOHMKH O
HCOpFaHHHCCKOﬁ, OpFaHquCKOﬁ u KOJIJIOI/II[HOﬁ XUMHUH.
http://chemtest-online.ru/index/poleznye_resursy po_khimii/0-94 — On-line Tectsl u Marepuasnbl IO
XUMHUH.

http://window.edu.ru/catalog/resources?p_ rubr=2.2.74.7.7 — DnekTpoHHbIC Y4eOHbIE TOCOOUS MO OOIICH
XUMHUHU

9. MeToguyeckue ykaszaHusi Ans o6y4aroLWmMxXcs No OCBOEHUIO AUCLUNNUHDI

JucuumirHa npeaycMaTpuBaeT JIEKIIMK OJIMH pa3 B HEAEII0, JaOOpaTOpHBIE 3aHATHE KAKAYIO He-
JIENI0 C OTACJIBHBIMH 3aHATHSIMH Ha 3allUTYy W MPAKTHUYECKHUE 3aHATHS 4yepe3 Henenwo. M3yuenue Kypca
3aBepuIaeTcs HIK3aMEHOM ).

VYcnenrHoe uzyueHue Kypea TpedyeT mocemeHus JeKIuil, akTUBHOW paboThl Ha MPAKTUYECKHX 3a-
HATUSAX U JJaOOpaTOPHBIX paboTax, BHIMOIHEHMS BCEX YUYE€OHBIX 3aJaHUN MpernoaaBareis, 03HaKOMIICHUS
C OCHOBHOU U JOIIOJHUTEJILHOU JIUTEPATYPOH.

Bo Bpems 1eKnMu CTYIEHT JT0JKEH BECTH KPATKUM KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKLIU MTpeioiaraeT MPOCMOTP KOHCIIEKTa B TOT K€ JIeHb MOCJe 3aHATHI.
[Tpu 3TOM HEOOXOMMO MOMETUTH MaTEepUaIbl KOHCIEKTa, KOTOPbIE BBI3BIBAIOT 3aTPYAHEHUS Il MOHU-
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MaHus. [Ipu 3TOM oOyuaromuiicss JOJKEH CTapaThCsl HAMTU OTBETHI HA 3aTPYAHUTEIbHBIE BOIIPOCHL, UC-
MOJIb3Yysl peKOMEHAyeMylo uTeparypy. Eciu emy camocTosiTenbHO HE yAaloch pa3odpaThCcsi B MaTepua-
e, HeoOXOAMMO CPOPMYIIUPOBATH BOIPOCHI U OOPATUTCS 33 MOMOIIBIO K MPENOIaBaTeI0 Ha KOHCYJIbTa-
LIUHA WA OJIVDKAMIIEN JEKIUH.

Obyyaroniemycsi HeOOXOUMO PErYJISIPHO OTBOAUTH BpeMs JIsl TIOBTOPEHUS MPOUJEHHOTO MaTe-
puaiia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTuyeckne (ceMHUHAPCKHE) 3aHATUSI COCTABILIIOT BAKHYIO YacTh NMPOGECCHOHAILHOW MOATO-
TOBKH CTyAeHTOB. OCHOBHas 1I€JIb MPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN - (OPMUpPOBAHUE Y
CTYJICHTOB aHAJIMTUUECKOT0, TBOPYECKOTO MBILIUICHHUS ITyTeM MPHOOPETEHHS PAKTUUECKUX HABBIKOB.

MeTtoauueckue yka3zaHUs K MPaKTUYECKUM (CEMUHAPCKHUM) 3aHATHSAM MO JUCUUIUIMHE HApSIy C
paboueii mporpammoii 1 rpadukoM y4eOHOTo Mpolecca OTHOCATCSA K METOJIMYECKUM TOKYMEHTaM, Ompe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U KaueCTBa 00pa30BaTEeIbHOTO MPOLEcca.

Conepxkanne npaxkmuueckux (cemunapckux) zauamuii puxcupyercs B PIIJ] B paznene 4 Hacros-
1IeN IPOrpPaMMBl.

Baxmwneiimeil cocraBisromeii 10060 GOpMbI MPaKTHYECKUX 3aHATHHA SBISIFOTCS yIpakHEHHS (3a-
nanusi). OCHOBA B YIIPa)KHEHUU - IPUMEP, KOTOPBIM pa3dupaercs ¢ MO3UIMIA TEOPUH, Pa3BUTON B JIEKIIHH.
Kak npaBuio, ocHOBHOe BHUMaHME yjensercsa (OpMHUPOBAHUIO KOHKPETHBIX YMEHHM, HaBBIKOB, YTO U
OTIpe/IeTISieT COoJepKaHUE JIEATEIbHOCTH CTYACHTOB - pEelIeHUe 3a1a4, rpaduyeckue paboThl, yTOYHEHHE
KaTeropuil U MOHATUNA HAYKHU, SBJISAIOIINXCS MPEANOCHIIKON TPABUIBHOTO MBIIIJICHUS U PEYH.

[TpakTrueckue (CEMUHAPCKKE) 3aHATUS BBIIOJIHSIOT CIEAYIOLIUE 3a0auu:

CTUMYJIUPYIOT PEryJIPHOE M3yYEHUE PEKOMEHJYEeMOM JUTepaTyphl, a TAKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIISIOT 3HAHUS, [T0JIyY€HHBIE B IIPOIECCE JIEKIIMOHHOIO 00YYEHUS U CaMOCTOSATENbHON pado-
ThI Ha/l IUTEPaATypOi;

pactmmpsitoT 00BEM MPOPECCHOHATBHO 3HAYUMBIX 3HAHUH, YMCHHIA, HABBIKOB;

MO3BOJIAIOT IPOBEPUTH IPABUIILHOCTD PaHEE NOYYEHHbIX 3HAHUM;

IIPUBUBAIOT HABBIKM CAMOCTOSITEIIBHOIO MBIIIJIEHHSI, yCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

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

[Tpu MOAroTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAMMO IMPOCMOTPETh KOHCIEKTHI JIEKIUN U
METOJIMYECKUE YKA3aHUS, PEKOMEHOBAHHYIO JINTEPATYPY 11O TaHHOM TeEME; MOATOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xoze BBINIOJIHEHUS HHAVMBUAYAIBHOTO 3a/1aHUs IPAKTUYECKOTO 3aHATHS CTYIEHT FOTOBUT OTUYET
0 pabote. B oTuer 3aHOCATCSA pe3yabTaThl BBHIIOIHEHUS KaXIOTO IyHKTA 3a/JaHus (CXEMbI, TUarpaMMsl
(rpadukn), TabIUIBI, pacueThl, OTBETHl HAa BOMPOCH! IIYHKTOB 3aJlaHus, BBIBOJBI U T.I1.). [IpuMepHsbIil 06-
paser; opopMIIeHHs OTYeTa UMEETCsl y IPeroiaBaTesis U JOBOJUTCA A0 CTy/IEHTA.

3a 10 MUH 10 OKOHUYAHMSI 3aHATHS MpPENoJaBaTelb MPOBepseT 0ObEM BBIIOJHEHHON Ha 3aHATHH
paboThl U OTMEYAET pe3yJIbTaT B paboueM >KypHale.

OcraBimiecs HEBBIIOJIHEHHBIMU MTYHKTHI 33JJaHUs TIPAKTUUYECKOTO 3aHATHs CTYIAEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oTyeTa MpENoAaBaTelb MOXKET MPOBOAWUTH YCTHBIM WM NMHCBMEHHBIM Ompoc
CTYIEHTOB JUIsl KOHTPOJISI YCBOEHHSI UMU OCHOBHBIX TEOPETUYECKUX M NMPAKTUYECKUX 3HAHUI 10 TEME 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJTYYEHHBIX UMU PE3yJIbTaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
npockl). [To pesynpTaTam npoBEpKH OTYETA U ONPOCA BBICTABIISETCS OLIEHKA 3a IPAKTUYECKOE 3aHSTHE.

JlabopaTopHble paGoThl COCTABIISIOT BAXKHYIO YacTh MPO(ECCHOHATLHON MOATOTOBKH CTYIEHTOB.
OnHu HampaBJIeHBI HAa YKCIEPUMEHTATBHOE MOATBEPKICHUE TEOPETUUECKUX TMOJIOKEHUN U (hopMupoBaHue
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yueOHBIX U PO(ECCUOHANBHBIX MTPAKTUUECKUX YMEHUI.

BeinonHenue cryneHTaMu J1abopaTopHBIX pabOT HAPABJICHO Ha:

00o01mIeHne, CUCTeMaTH3alHI0, YriyOlIeHne, 3aKpeIuieHHe MOMyYeHHbIX TEOPETHUYECKUX 3HAHHUM
110 KOHKPETHBIM TeMaM JIUCIHILINH;

dbopMupoBaHre HEOOXOUMBIX MPOPECCUOHATBHBIX YMEHHUI U HABBIKOB;

JMCUUTUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja0opaTOpHBIE pabOThl U UX 00BEMBI, OIPEICISIOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

MeTtoauueckue ykazaHus MO MPOBEACHUIO JTaOOPAaTOPHBIX padOT pa3pabaThIBalOTCA HA CPOK JEH-
ctBus PITJL (ITIT) u Bimtoyarot:

3aryiaBHe, B KOTOPOM YKa3bIBaeTCs BHUJ pabOTHI (J1TabopaTtopHasi), ee MOpsIKOBbIil HOMep, 00BbEM B
yacax U HAUMEHOBAHUE;

1eJTb pabOTHI;

peIMeT U coiepkaHue paboThl;

00opynoBaHuE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

HOPSAJOK (I10CJIE0BATEIBbHOCTD) BBINOJIHEHUS paOOThI;

MpaBHJia TEXHUKH 0€30MaCHOCTH M OXPaHbl TPYAA M0 JaHHOM paboTe (110 HeOOXOAUMOCTH);

oOmre npaBuiIa K 0popMIICHHIO PadoTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

CIIUCOK JIUTEPATYpHI (10 HEOOXOAUMOCTH).

Conepxanue madbopatopHbix padbot ¢pukcupyercs B PI1/] B paznene 4 HaCTOSIIEH POrpaMMBbl.

[Tpu mnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAYIIECH LEIbIO -
MOJITBEPKICHUEM TEOPETHUECKUX TOJIOKEHUH - B XO/I€ BBHIIIOJTHEHUS 3aJaHUN Y CTYICHTOB (POPMHPYIOT-
Csl IPAKTUYECKHE YMEHHS W HAaBBIKM OOpaieHus ¢ JabopaTOpHBIM 000pyIOBaHHEM, annapaTypoi  T.I,
Onu (yMeHHs1) MOTYT COCTaBIISITh YacTh MPOGECCUOHATBHON MPAKTUYECKON MOATOTOBKH, a TAaK)Ke HCCIe-
J0BaTeNIbCKUE yMeHUs (HaONtoaTh, CPAaBHUBATh, aHAJIM3UPOBATh, YCTAHABINBATH 3aBUCUMOCTH, JENATh
BBIBOJIbI M 0000IIEHNS, CAMOCTOSITEIILHO BECTH UCCIIEI0BaHHE, OYOPMIISITh PE3YyIbTATHI).

CocraB 3amanuii 11 nabopatopHOi pabOTHI CIUIAHMPOBAH C TaKUM pacyeToM, YyTOOBl 32 OTBe-
JICHHOE BPEeMsI OHH MOTJIH OBITh KAUE€CTBEHHO BBITIOJTHEHBI OOJIBITMHCTBOM CTY/ICHTOB.

Heo6xonuMbpIMU CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHON paboThl, MTOMHUMO CaMOCTOSTEIbHOM
JESITeTBbHOCTH CTYJECHTOB, SIBISIFOTCS HHCTPYKTAX, TPOBOIUMBIN MPETIoIaBaTeieM, a Tak)Ke OpTaHn3aIus
00CYKJIEHUSI UTOTOB BBITIOJHEHUS J1a0OpaTOPHON pabOTHI.

Beinonnenuto 1abopaTopHbIX paboT MpealecTByeT NpoBepKa 3HAHUM CTYIEHTOB — UX TEOPETH-
YeCKOI TOTOBHOCTH K BBITIOJTHEHUIO 33aHUSI.

[Topsinok mpoBeneHNs J1a00PaTOPHBIX padoOT B LIEJIOM COBIAAAET € MOPSAIKOM ITPOBEIEHUS MTpaK-
THyeckux 3aHATHH. [IoMUMO COOCTBEHHO BBIMOJMHEHMSI pabOTHI IS Kaxa0M J1abopaTOpHOM padOThI
IIPEyCMOTPEHA MpOLEAypa 3allUThI, B X0JIe¢ KOTOPOH IpenoAaBaTeib IPOBOAUT YCTHBIM MM MHCbMEH-
HBIM OIPOC CTYIEHTOB JJI1 KOHTPOJIS NMOHMMAHHUS BBIIIOJHEHHBIX UMU W3MEPEHUH, NMPaBUILHOW MHTEP-
MIPETALUU MOJYYEHHBIX PE3yJbTaTOB M YCBOEHUS MMU OCHOBHBIX TEOPETUYECKMX U MPAKTUYECKUX 3Ha-
HUH 10 TEME 3aHATHSL.

[Tpu moAroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUEHUIO KOHCIIEKTOB JIEKIIUH, Y4eOHbIX MOCOOuit
U CclaiiioB, HeOOXOAUMO I0JIB30BaThCSl YUEOHOH JMTEpaTypoil, peKOMEHJA0BAaHHOM K HACTOSIIEH Mpo-
rpamMme. [Ipu MOAroToBKE K 3K3aMEHY HYKHO M3Y4YUTh TEOPHUIO: ONPENEICHMS BCEX MOHATHNA U MOAXOIbI
K OLIEHUBAHUIO J0 COCTOSHUSI TOHUMaHHUs MaTepuasga U CaMOCTOSITEIbHO PEIIUTD 110 HECKOJIBKY THIIOBBIX
3ajad U3 Kaxaod Temsl. [Ipu pemeHun 3amad Bceraa HEOOXOAMMO YMETh Kaue€CTBEHHO MHTEPIPETUPO-
BaTh UTOT PELICHMUS.
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CamocrostenbHas padora cryaenToB (CPC) no nucuumivHe urpaeT BaxHyI pojib B XOJ€ BCe-
ro yuyeOHoro mpoiecca. Meronuyeckue Marepuansl U pekomenaanuu ais odecneuenuss CPC rotosres
MIPEIOIAaBATENEM U BBIIAKOTCS CTYAECHTY.

10. MNMepeyvyeHb WHGPOPMALMUOHHLIX TEXHONOMMK, UCMOSIb3yeMbIX NPU OCYLIEeCTBIIEHUU
obpa3oBaTenbHOro npouecca NO AUCUUNNMHE, BKIOYasAs nepeyYeHb MNPOrpamMmHOro
obecne4vyeHnss U NHHOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEOO6XOAMMOCTH)

[Tpu npoBeneHUM JEKIMOHHBIX 3aHATHH IpPEIycMaTpUBAEeTCS UCIOJIb30BAHUE CUCHEM MYJIbTH-
Menua.

11. OnucaHme maTtepuanbHO-TeXHUYECKOM Oa3bl, HeOOXoAMMOW ANA OCyLeCTBNEeHUsA
obGpa3oBaTeNnbLHOro npowecca No AUCLUMUNInHe

JleKnnoHHbIE 3aHATHSA:

Aynuropus, OCHAIlEHHas NPE3EHTALMOHHOM MYJIbTUMEIUWHON TEXHUKON (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK).

IIpakTuyeckue 3aHATUSA 1O JAHHOW JTUCIUIUIMHE NPOBOAATCS B ayAUTOPUH, OCHAIIEHHOW MYJIb-
TUMEIUITHON TEXHUKOH (MIPOEKTOP, SKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble padoThl 110 JAaHHOH NUCIMILIMHE MPOBOIATCS B yueOHOU ayauropun Ne B-316
«Jlaboparopus xumun Ne 2» u B-318 «Jlabopatopuss xumuu Ne 3», o6opynoBaHHbIE, MEPHOU MOCYIOH,
TUTPOBAJIbHBIMU YCTaHOBKAMHU, YCTAHOBKAaMHU i ONPEENIEHUs MOJIIPHOW Macchl AKBHUBAJIEHTa, IJIs
U3y4yeHus npouecca Kopposuu, onpenenenus IJ{C raipBanudyeckoro snementa, pH-merpamu Dkcnepr-
001, xomMmIeKTOM 000PYAOBAHUS AJISl U3YUEHHS] KOJIMUECTBEHHBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIN3a, yCTa-
HOBKOMW ISl U3YYEHHUS ONTUYECKUX SIBJICHUN B KOJUIOMJHBIX PAaCTBOPAX, MUKPOCKONAMH, AJIEKTPUUECKU-
MU IUTUTKaMH, OCHAIllEHHbIE 000PYJOBaHUEM U PEAKTUBAMU ISl IPOBEACHUS XUMUYECKOIO SKCIIEPUMEH-
Ta.
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