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1.ﬂepequb nnaHnpyembiX pe3yrnbTaToB O6y‘-IeHMF| no auncuunsyinHe, COOTHeCeHHbLIX C
nnaHnpyemMbiMu pesylsibtatTaMm oCBOeHUA o6pasoBaTean0|71 nporpamMmmMbi

Lenbo ocBoeHUs] MCHMIVIMHBI SIBJIIETCS MOATOTOBKa oOyyaromuxcsd K  HaydHO-
WCCIIEA0BATEIBCKOMN IEATETLHOCTH 10 HampaBieHuio moarotoBku 15.03.02 «TexHomornueckue MammHbI
1 000pyI0BaHUE» MOCPEICTBOM 0OecreyeH s ITanoB GOpMUPOBAHUS KOMIIETEHLUH, TPETYCMOTPEHHBIX
®I'OC, B yacTH NpeACTaBICHHBIX HIKE 3HAHUN, YMEHUN 1 HABBIKOB.

3agayaMu AMCUMIUIMHBI SBJISETCS M3Y4YEHHE NMOHSITUMHOTO ammnapaTa JTUCLUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJIOKEHUM U METOJI0B, NPUBUTHE HABBIKOB MPUMEHEHMSI TEOPETUUECKUX 3HAHUU IS
pelIeHUs TPAaKTUYECKUX 3a1au.
JlucuumiinHa HarpaBjieHa Ha (GOpMHUpPOBaHHE CIEAYIOMNX TPO(HEeCCHOHATBHBIX KOMITIETEHIIUH!
[1K-2 «ymeHue MoenpoBaTh TEXHUYECKUE OOBEKTHI M TEXHOJIOTUYECKUE MTPOLIECCHI C UCII0Ib30-
BAHHUEM CTAHJAPTHBIX IMAKETOB U CPEJICTB aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS, TOTOBHOCTHIO
IIPOBOJUTH 3KCIIEPUMEHTHI 10 3a/JaHHBIM METOAMKAM ¢ 00pabOTKOM M aHAJIU30M PE3YJIbTaTOBY;
[1K-4 «criocoOGHOCTh y4acTBOBaTh B pabOTE HaJ MHHOBALIMOHHBIMU IIPOEKTaMU, UCIIOJIb3Yys 0a30-
BBIE METO/Ibl UCCIIE0BATEIbCKON AEATEIBHOCTI.

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3HATH:
- MPUEMOB OCYIIECTBICHUS MPOCTEHIIIEr0 XUMHUYECKOTO IKCIIEPUMEHTa U CIOCOO0B 00pabOTKH
ero pe3ynbraros (I1K-2)
- BKHEHIIME METOAbl XUMUYeCKOH uneHTuukanuu coenunenuit; (I11K-4)

yMeThb:

- MPOBOJIUThH PAacyeThl [0 YPaBHEHUSIM XUMHUUYECKUX peakiuil padoTaTb ¢ XUMHUYECKHUMH PEaKTU-
BaMH, JIaOOpaTOPHBIM XUMUYECKUM 000pyIOBaHHEM; O0OPMIISATh PE3YIbTaThl 3KCIIEPUMEHTAIIb-
HBIX U TEOPETUUYECKUX padboT, popmynrpoBaTh BbiBO kI ([1K-2);
- MIPOBOJIUTH Y4EOHO-UCCIIEOBATEILCKUM SKCIIEPUMEHT HAa OCHOBE BJIAJICHHUS] OCHOBHBIMU IIpHe-
MaMU T€XHUKH paboT B nabopatopuu (11K-4);

BJIAJIETh:
- HaBbIKaMH JIa0OPAaTOPHOTO KCCIIEN0BaHUsA, paOOThl ¢ XUMUYECKMMH PEaKTUBAMU U MPUOOpamMu;
METOJaMU XUMHUYECKHX U MaTeMaTHYECKHUX pAacCUYETOB; METOJaMU OOpabOTKH MOJydaeMbIX
pe3yabTaros; ([1K-2)
- HaBBIKaMH TNOHUCKa U 0OMeHa MHpOopMaIiell B IN100aJbHBIX U JOKAJIBbHBIX KOMIIBIOTEPHBIX CETSIX,
BJIQJICHUE TEXHUYECKUMHU M MPOTrPAMMHBIMHU CpPEACTBAMMU, UCIOJIb3YEMbIMU B COBPEMEHHOM XH-
muueckoit npaktuke (ITK-4).

2. MecTo aucumnnuHbl B CTPYKType obpasoBaTesibHOW NporpaMmmsbl

JlucuumimHa OTHOCUTCS K 6a30BOM 4acTu JUCHUILIMH 00pa30BaTeIbHOM MPOrpaMMbl IOATOTOBKU
OaxanaBpoB 1o HanpasieHuo 15.03.02 «TexHosornueckue MalmHel ¥ 000pyA0BaHuEy, poduito «I1u-
1ieBasi MHXKEHEPUS MaJIbIX IPEIIPUSITHIN.

B cootBercTBUUM ¢ yueOHBIM m1aHOM 10 HampasiaeHuio 15.03.02 «TexHoJorn4ecKkne MamuHbl 1
000pyI0BaHKE» TUCIUIUIMHA «XUMHUs» Oa3upyeTcs Ha CIeAYIOMNX AUCIUIIIINHAX:

b1.b.6 Beicuias maTemaTHka

3HaHMsI, YMEHUS U HABBIKH, NOJYyYEHHbIE CTYACHTAMU B MPOLIECCE U3YUEHUS AUCLUILINHBI, SIBJIS-
10TCs1 02301 JUIsl U3y4eHHsI CIEYIOIUX JUCLUIIIMH!

bl1.b.15 TexHOoJIOrus KOHCTPYKIIMOHHBIX MaTEPUAIIOB
bl1.b.17 MexaHuKa )KHJIKOCTH U ra3a
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b1.B.Ol.1  Meronas! uccienoBanus PU3NIECKUX U XUMHUYECKUX MPOIIECCOB

b1.B.O/lI.2  Buoopranmdeckre OCHOBBI IMUIIIEBHIX BEIIECTB
b1.B.O/Z1.4 IIpouecchl u annaparbl NUILEBbIX TPOU3BOJCTB
b1.B.ZIB.3.1 [IpuknanHbie KOMIbIOTEPHbIE IPOTPaMMBbl
b1.B.ZIB.3.2 KomnbioTepHas rpaduka

b1.B./IB.8.1 VYmnpaBieHune TEXHUYECKUMU CUCTEMAMU
b1.B./IB.8.2 OcHOBBI aHaIM3a TEXHOJOTHYECKUX CHCTEM
Bb2.I1.3 Hayuno-uccnenoBarenbckas pabora

m3

5

¥/

3. O6beM AMCUUNINHBI B 3a4eTHbIX eAUHULIAX C YKa3aHUeM KonnyecTBa akageMumyecKux
YyacoB, BblAefieHHbIX Ha KOHTaKTHYK paboTy obyyarowmxcA ¢ npenopgasartenem (no
BMAaM y4ebHbIX 3aHATUN) U HA CaMOCTOATENbHYI paboTy obyyarowmxcs

AyautopHas padora

ki bl

YacTtp nukia: bazoBas Cemectp
Ne nucuunauHbl 1o yueOHOMY IIIAHY: b1.5.10

Yacos (Bcero) no yueOHOMY IJIaHY: 324 1 cemectp
Tpynoemkocts B 3aueTHbIX eaununax (3ET) | 9 1 cemectp
Jlexmuu (3ET, wacoB) 1.5, 54 1 cemectp
[Tpaxtunueckue 3anstus (3ET, gacoB) 1.5, 54 1 cemectp
Jlaboparopusie padots! (3ET, yacoB) 2.0, 72 1 cemectp
O6beM caMOoCTOATENBHON PabOThI 3.0, 108 1 cemectp
1o yuebHomy 1uiany (3ET, yacoB Bcero)

Ox3amed (3ET, gacoB) 1.0; 36 1 cemectp

CamocrosiTeJibHasi padoTa CTYJIeHTOB

Bun pabot Tpynoémkocts, 3ET; yac
V3yuenne MaTepuaioB JISKIUH (JIK) 0.75, 27
[ToaroroBka K MPaKTUUECKUM 3aHSITHAM (I13) 0.75, 27
[ToaroTroBka K BBIMOJHEHHUIO M 3aIIUTE JTA00OPATOPHO#T paboThI (11a0) 0.5,18
BeinosiHeHne pacuetHO-rpaduueckoi paboTsl (pedepara) 22/36, 22
Brinosinenue kypcoBoro npoekra (padoTsl) -
CaMOoCTOATETbHOE N3YUEHHUE JOOTHUTEIHHBIX MAaTEPHATIOB JTUCIIUTI- 7/36,7
muHbl (CPC)

[TonroToBKa K KOHTPOJIEHBIM paboTam 7/36,7
[ToaroroBka K TECTUPOBAHUIO -
Bcero: 3.0, 108
IToaroroBka K 3K3aMeHy 1.0, 36
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4. Conepmaﬂue AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IO TEMaM C YKAa3aHUEM OTBECACHHOI0 Ha HHUX

KOJIM4YeCTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁHbIX 3aHATHI

Buzpl yueOHBIX 3aHATHUH, BKIIOYas caMo-
Beero | CTOSTENBHYIO pabOTy CTYIEHTOB, W TPYIO-
Ne T 94acoB €MKOCTb (B 4acax)
C€MBbI JUCHHUITTIMHBI
n/n Ha Te-
My B T.4.
JIK p a6 CPC HHTEp-
aKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHk/1aTypa HeopraHu4ecKHuXx Be-
1 | mectB. CTexmomerprueckme 3akoHbl. Kitacenl 15 2 4 6 8 1
BellecTB. JKBUBAJIEHT.
5 Tema 2. CTpoeHue aroma. XuMHs ¥ IePHOAU- 15 4 4 4 7 1
yecKasi CHCTeMA 3JIeMEHTOB.
3 Tema 3. Xumuyeckas cBsi3b. KommiekcHbie 18 4 4 6 7.5 1
coeJMHEeHUsl.
4 | Tema 4. JHepreTuKka XMMH4eCKHX MPOIECCOB. 15 2 4 6 6 1
5 | Tema 5. XuMnueckasi KHHETHKA. 12 2 2 4 4,5 1
6 | Tema 6. Xumuueckoe u ¢a3oBoe paBHOBeCHE. 12 2 2 4 5 1
7 Tema 7. PacTBOpBI 3JIEKTPOJIUTOB U HedJIEK- 20 4 4 6 115 1
TPOJINTOB.
] TeMUa 8. OKuCIANTETbHO-BOCCTAHOBHUTEIbHbIE 12 > > 4 5 1
CBOIICTBA BeleCTB.
9 Tema 9. YcTpoiicTBO U yCJ10BUS PadOThI rajb- 17 4 > 6 6.5 1
BAHUYECKHUX 3JIEMEHTOB.
10 Tema 10. Dy1eKTPOIM3 pacnjiaBoB U BOJHBIX 17 4 4 4 7 1
PACTBOPOB 3JIEKTPOJIMTOB.
11 Tema 11. Koppo3ust MerajuioB. Meponpustus 18 4 4 4 7 1
10 3alUTEe METAUIOB OT KOPPO3HUH.
12 Tema 12. [loBepXHOCTHBIE SIBJIEHUS U COPOLM- 24 4 4 4 7 >
OHHBbIE NPoLecChl.
13 |Tema 13. BBeienne B OpraHu4ecKyr) XMMHIO. 27 4 4 4 8 2
14 |Tema 14. /lucnepcHbie CHCTEMBI. 28 4 4 6 8 2
15 |Tema 15. BoicokomosieKky/IsipHble COeTHHEHHUSI. 27 4 4 4 6,5 1
16 |Tema 16. Xumuveckas njaeHTH(UKAIHSA. 20 4 2 - 3,5 -
Bcero 324 yaca no BugaM y4eOHbIX 3aHATHH (BKJII0-
Aam y - (BRMIO- | 354 | 54 | 54 | 72 | 108 | 18
yast 36 4acoB HA MOATOTOBKY K IK3aMEeHY)

Conep:xkaHue Mo BUJAAM Y4YeOHBIX 3aHATHH

Tema 1. Homenkaatypa Heopranmvyeckux semecTB. Crexmomerpuuyeckue 3akonbl. Kiaceol Be-
1IeCTB. DKBHBAJICHT.
Jlekumsa 1.XuMueckasi CUMBOJIMKA, UHAEKCH U KOA(pduuueHTsl. MoJib, MOJIsipHas Macca, XUMHU-
YeCKUl SKBUBAJICHT, MOJISIpHAsl Macca dkBUBajieHTa. CTeXnoMeTpHuecKre 3aKoHbI. (2 yaca)

IIpakTnueckoe 3ansitue 1. DxBuBasieHT. MonsipHas Macca sKBHUBajleHTa. COCOOBI BBIPAXKEHUS

KOHIICHTPAIIUH PACTBOPOB. (4 daca)
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JladopaTopHasi pa6ora 1. DKBUBaJIEHT U MOJISIPHAsl Macca SKBUBaJeHTOB. O3HAKOMUTHCS C TIO-
HSATUEM SKBHUBAJICHTA; ONPEAEIUTh HEM3BECTHBIM METall M0 3KCIEPUMEHTAIbHO HAaWJAEHHON MO-
JISIPHOM Macce ero HKBUBAJICHTOB. (2 Jaca)
JlaGoparopuas padora 2. KonueHnrpauuss pactBopoB. I[IpHUroroBuTh pacTBOp COJIM 3aJaHHOMU
KOHLIEHTpalMK U3 KOHUEeHTpupoBaHHOTO (10%-ro) pactBopa TO# ke cOJiu, MPUOOPECTH HABBIK
ONpe/eNieHus] IIIOTHOCTH PAacTBOPOB C MOMOIIBI0 apEOMETPa, U3YyUUTh PA3JIMYHBIE CIIOCOOBI BbI-
paXeHus KOHIICHTPAIlUKU PacTBOPOB. (4 vaca)
CamocrosiTesbHast padora 1.
- U3yyeHue Marepuanos jekuuu (1 gac);
- IOJITOTOBKA K BBITIOJTHEHUIO U 3amuTe JabopatopHoit padoter Ne 1-2 (1,5 gaca);
- IIOJIrOTOBKA K IpakTHueckomy 3anstuio Ne 1 (2 ygaca);
- JIOTIOJTHUTEIHHOE U3yYeHUE MAaTEPHAIOB Y4eOHMKA U MeToanuecKuX rmocoowii (0,5 gaca);
- Beimosinenue PI'P (3 gaca).
(Bcero no Teme 8 yacoB)
Texymmii KOHTpPoJb. OTBETHl Ha BOIPOCHI MPU JOIMYCKE U 3alluTe JIabopaTopHbIX padot. [1po-
BepKa pacdyeTHoO-rpaduyeckoi paboThl. YCTHBIA ONPOC HA MPAKTUYECKOM 3aHATHH. OTBETH Ha
BOIIPOCHI TECTA.

Tema 2. CTpoeHue aroma. XuMHs U NepUOJUYECKasi CHCTEMA 3J1eMEeHTOB.
Jlekmusi 2. Xumusi W mepuogudeckas cucrema sjeMeHToB. CrTpoenme artoma. KBaHTOBO-
MexaHuueckas Mojeib. KBantoBble unciia. OCHOBHBIE PUHIIMIIBI 3alI0JHEHHUSI aTOMHBIX OpOHUTa-
JIeH: IPaBUJIO HAMMEHbIIEW sHepruw, 3anpet [laymm, npaBwio I'yana, npaBuia KiedkoBckoro.
OnextpoHHble popmyisl. [lepuoanueckuii 3akon .. Menneneena. (4 yaca).
JlabopaTopHas pabora 3. DJIEKTPOHHOE CTPOCHUE aTOMOB M OJJHOATOMHBIX HOHOB. 3yunTh ak-
TUBHOCTH aTOMOB 3JIEMEHTOB B 3aBUCHMOCTH OT 3JIEKTPOHHOTO CTPOEHHUS aTOMHOM 000J04KkH. (4
gaca)
IIpakTnueckoe 3ansitue 2. Ctpoenue artoma. CocTaBlIeHHE JJIEKTPOHHBIX, 3JIEKTPOHHO-
rpaduueckux popmyn snementoB. KontposiabsHas padorta. (4 yaca)
CamocrosiTesbHast padora 2.
- U3y4eHHe MaTepuasioB JeKIuH (2 yaca);
- IOJATOTOBKA K BBITIOJTHEHUIO U 3amuTe JabopaTtopHoi padboter Ne 3 (1 gac);
- IIOJIrOTOBKA K IpakTHueckomy 3ansTuio Ne 2 (2 yaca);
- IOJITOTOBKA K KOHTPOJIBHOM padote (1 gac);
- BemmoJsinenue PI'P (1 gac).
(Bcero no Teme 7 yacoB)
Texymmii KoHTpoJb. OTBETHl HAa BOMPOCH TECTA MPHU 3alUTe JabopaTtopHbIX padoT. IIpoBepka
pacdyeTHoO-rpadudecKoi pabOThl. YCTHBIM OMPOC HA MPAKTUYECKOM 3aHATHH. [lMchbMeHHas KOH-
TpoJibHas pabora.

Tema 3. Xumunueckas cBsi3b. KomiiekcHbie coefuHEeHNS.
Jlekumsa 3. OcHOBHbIE BUIbI XMMHUYECKOW CBsA3H. OCHOBHBIE XapaKTEPUCTHKH CBS3H: JUIMHA,
SHeprus, BaJeHTHbIN yroy. MonHas cBs3b. KoBanenTHas cBsa3b. Metos BaneHTHbIX cBsizeit (BC) —
OCHOBHBIE IOJIOKEHUS METOJa, G U T-CBA3U. OOMEHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
o0Opa3oBaHusl KOBaJEHTHOU cBs3u. Teopus rubpuauszanuu atroMHbIX opoutaneil. [lomspHOCTb,
HACBIIIEHHOCTh Y HAIIPaBJIEHHOCTh CBs3U. KOMIIJIEKCHBIE COEAMHEHUS: CTPOEHUE, COCTAB, BHJIBI.
Bonoponnas csi3b. (4 yaca)
IIpakTnueckoe 3ansitue 3. Buapl xumuyeckoil csizu. CocTaBieHHE aTOMHO-OPOUTATILHBIX CXEM.
Merton BaneHTHBIX cBszell. KonTpoasHas padora. (4 yaca)
JladopaTopHnasi padora 4. Buabl XuMHUYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHHSIX. M3yuuTh
MOHHYI0, JOHOPHO-AKLUENTOPHYI0 M KOBAJIEHTHYIO MOJIIPHYIO CBSI3HM, IPHUCYTCTBYIOIIHE B KOM-
TIJIEKCHBIX COCTMHEHUsIX. (6 4acoB)
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CamocrosiTesbHas padora 3.

- U3YYCHHE MaTEPHAJIOB JIEKINH (2 Jaca);

- IOATOTOBKA K BBITIOJTHEHUIO U 3amuTe JabopaTopHoit padoTel Ne 4 (1,5 gaca);

- IOJIrOTOBKA K IpakTHueckomy 3anstuio Ne 3 (2 yaca);

- IOJITOTOBKA K KOHTPOJIBHOM padote (1 gac);

- BeinosiHeHue PI'P (1 yac).

(Bcero mo Teme 7,5 yacoB)

Texkyumuii KOHTPOJIb. OTBETHI HA BOIPOCH IIPU JIOTYCKE M 3alIUTE J1a0opaTopHbIX padoT. IIpo-
BepKa pacdyeTHO-rpaduyeckoi paboThl. YCTHBIA ONMPOC HA MPAKTUYECKOM 3aHATHH. OTBETH Ha
BOTIPOCHI TecTa. [ITuchMeHHast KOHTpOJIbHAs paboTa.

Tema 4. JHepreTuka XuMH4YeCKHX NPOLECCOB.
Jlekums 4. ArperaTHble COCTOSIHUS BEIIECTB. DHEPreTUKa XUMUYECKUX MPOLIECCOB, XUMUYECKOE
u QazoBoe paBHOBecue. TepmonumHamuka. DHepreTHueckue 3PQPEKThl XUMHUYECKUX PpPEeaKLUi.
BuyTpennss sHeprus u sHTanbnud. TemnoBble 3QpPexTsl Xumudeckoi peakiuu. 3akoH ['ecca. OH-
Tponus. (2 yaca)
IIpakTnueckoe 3ansitue 4. TepmoauHamuyeckue pacueTsl. OmnpeeneHne TenjaoThl pacCTBOPEHUS
KaJIOpPUMETPUUECKUM METOJI0M. (4 yaca)
JlabopaTopHnas pabora 5. Onpenenenue temnoBoro 3gdexra pacrBopenusi. Hayuutscs skcme-
PUMEHTAIIBHO C MOMOIIBIO KAJTOPUMETpa ONIPEIENATh TEIIoBble 3(PPEKThl pacTBOPEHUS pa3-
JUYHBIX BEIIECTB B BoJiE (6 4acoB)
CamocrosiTesbHas padora 4.
- U3yyeHue Marepuanos jekuuu (1 gac);
- IOJATOTOBKA K BBITIOJTHEHUIO U 3amuTe JabopaTtopHoi padoter Ne5 (1,5 gaca);
- IOJATOTOBKA K MpaKkTH4ecKoMy 3aHsTuio Ne 4 (2 gaca);
- BeimoJsinenne PT'P (1 gac);
- JIONOJIHUTEJIBHOE U3yYeHHE MaTepHalioB yueOHUKa U MeToandyeckux rnocoodutit (0,5 gac).
(Bcero no Teme 6 yacoB)
Texymmii KoHTpoJIb. OTBETHI HA BOIPOCHI MPHU JOMYCKE U 3alIMUTE JJaOOpaTOpHBIX paboT. Bbl-
MOJTHEHUE PaCYETHO-IpaPUIecKoil padOThl. YCTHBIN OMPOC HA MPAKTHYECKOM 3aHATHU. OTBETHI
Ha BOIIPOCHI TECTA.

Tema 5. XuMuyeckass KHHeTHKA.
Jlekumst 5. HanpaBnenue u mnipeen NpoOTEKaHUs XUMHUYECKUX PEAKUUid B U30JMPOBAHHBIX CUC-
Temax. B3aumocBs3s Mexay sHeprueil ['md0ca u KOHCTaHTOM paBHOBECHS. XMUMHUUYECKasi KHHETH-
Ka: CKOPOCTb PEaKIMM U METO/bI €€ PEryINpOBaHus, KojebaTeabHble peaklUi. 3aKOH JeHCTBUS
Macc. 3aBUCUMOCTb CKOPOCTHU peakiuu oT temneparypsl. [Ipasuno Baut-I'odda. YpasHenue Ap-
penunyca. Karanuzatopbl. OCOOEHHOCTH KaTaJMTUUYECKUX IMPOLIECCOB, BHJIbI U MEXAHU3MBI KaTa-
nu3a. DHeprus aktubBauuu. ['oMo- u rereporeHHblit kKatanu3. OTindYMe HEOPraHUYECKUX KaTaslu-
3aTOPOB OT OMOJIOTHYECKHUX. (2 Jaca)
IIpakTHyeckoe 3ansaTHE 5. XrMUUecKass KWHETHKA. Penenne THOBBIX 3a/1a4. (2 yaca)
JlabopaTopHas paGora 6. Kunetuka XuMHUYECKUX peaklUid. DKCIIEPUMEHTAIBHO U3YyYUTh 3aBU-
CHMOCTH CKOPOCTH TOMOT€HHBIX U T€TEPOrCHHBIX PEaKIUH OT pa3iIMYHBIX (aKTOPOB — KOHIICH-
TpaIMy Pearnupyroniux BEIIeCTB, TUIONIAAN IIOBEPXHOCTH pa3ieiia, KaTaau3aToposB. (4 dyaca)
CamocrosiTesbHas padora 5.
- U3yyeHue Marepuanos jekuuu (1 gac);
- IOJATOTOBKA K BBITMIOJIHEHUIO U 3aIuTe JabopaTtopHoi padboTsl Ne5 (1 gac);
- IIOJIrOTOBKA K IpakTHueckomy 3anatuio Ne 4 (1 yac);
- BeimoJinenne PI'P (1 gac);
- JIOTIOJTHUTEIHHOE U3yYCHUE MAaTEPHAIOB YUeOHHKA U MeToArnYecKuX mocoowuit (0,5 gaca).
(Bcero no teme 4,5 yacos)
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Texymmii KOHTPoJb. OTBETHl Ha BOIIPOCHI MPHU JOIMYCKE U 3aIIUTE JaOOPaTOPHBIX paboOT. mpo-
BepKa pacdyeTHoO-rpaduyeckoi paboThl. YCTHBIA ONPOC HA MPAKTUYECKOM 3aHATHH. OTBETHI Ha
BOIIPOCHI TECTA.

Tema 6. Xumudeckoe u ¢pazoBoe paBHOBecHe.
Jlekums 6. Xumuueckoe u ¢pa3oBO€ pPaBHOBECHE B TOMO- M IT'€T€POreHHbIX cucTemMax. CMeleHue
paBHOBECHS B LIEJIIX OJHOCTOPOHHErO npoTekaHus peakuuu (nmpunuun Jle-1llarense). Koncranra
paBHOBECHSI, CBsI3b KOHCTAHTHI pAaBHOBECHsI C U3MEHEeHHeM 3Hepruu [ mboca. (2 yaca)
IIpakTHyeckoe 3ansaTHe 6. XriMmudeckoe paBHoBecue. KonTpoiapHas padora. (2 yaca)
JlaboparopHas padora 7. BiusHuE KOHIIEHTpAIlMM BEIIECTB HA XUMHUYECKOE PABHOBECHE.
W3yunTh BIMsHUE M3MEHEHHUSI KOHIEHTPAIMI pearupyromunX BEIIECTB U MPOAYKTOB PEaKIy Ha
CMEIEHIEe XMMHUYECKOTO PAaBHOBECHS; OTIBITHBIM ITyTeM J0Ka3aTh d((GEKTHBHOCTH puHImMa Jle-
[Ilatenwe. (4 yaca)
CamocrosiTesbHas padora 6.
- U3yyeHue Marepuanos jekuuu (1 gac);
- IOJITOTOBKA K BBITIOJTHEHUIO U 3amuTe JadopaTtopHoi padotser Ne 7 (1 gac);
- IIOJIrOTOBKA K IpakTHueckoMy 3anaTtuio Ne 6 (1 yac);
- IOJITOTOBKA K KOHTPOJIBHOM padote (1 gac);
- BeimoJsinenue PI'P (1 gac).
(Bcero no Teme 5 yacoB)
Texymmii KOHTpPoJIb. OTBETHI Ha BOIPOCHI MPU JOIMYCKE U 3aluTe JlabopaTopHbIX padot. [1po-
BepKa pacdyeTHoO-rpaduyeckoi paboThl. YCTHBIA OMPOC HA MPAKTUYECKOM 3aHATHH. OTBETHI Ha
BOIpockl TecTa. [IncbMeHHas KOHTpoIbHAs paboTa.

Tema 7. PacTBOpPBI 3JIEKTPOJMTOB M HEIJIEKTPOJIUTOB.
Jleknus 7. HpeanpHslii pactBop. KoyumMratueable CBOKWCTBA pACTBOPOB: MOHMKEHHE MMApLUATIb-
HOT'O JaBJICHUS Iapa pacTBOPUTENS HaJ PacTBOPOM, MOBBIINICHUE TEMIIEPATypbl KUIIEHUS, TTOHU-
KEHUE TeMIlepaTypbl 3aMep3aHus 3aKoHbl Payins, ocMoTHueckoe AaBiieHUe. DIEKTPOIUTUYECKAs
nuccounanus. CUilbHbIE 3JIEKTPOJIUTHL. AKTHBHas KOHLEHTpPalUs HOHOB B pacTBOpe, Kodddu-
LMEHT aKTHBHOCTH, MOHHAs cujla pacTBopa. MasopactBopumMble 3iekTpoiuThl. [IpousBenenue
pactBopuMocTH. Peakuinu B pacTBOpax 31eKTpoiauToB. Ciaadble 3JeKTPOIUThL. 3aKOH pa30aBiieHUs
OctBanbaa. Monnoe nmpounsBenenre Boabl. Bomopoaasiil mokaszarens. ['uaponu3 comnel, ero THIIbL,
BeIuKcCieHue pH pacTBopa rumponusytomieics comm. (4 qaca)
IIpakTHyeckoe 3ansaTue 7. Pemenue 3amau Ha onpezaenenne pH B pacTBopax ayeKTpoJauTOB. (4
gaca)
JlaGoparopuas padora 8 Bonopoansiii mokazarenb cpeasl pH. Hayuutbes onpenensars BoAo-
POJIHOTO TOKa3aTelss cpeibl MeTogamMu pH-MeTpun U BU3yallbHOTO KOJIOPUMETPUPOBAHUS; OCBO-
UTh HaBBIKU pacyeToB pH BOJHBIX paCTBOPOB CHIIBHBIX U CJIa0BIX KUCIIOT U OCHOBaHMM. (2 yaca)
JlaGoparopHas padora 9. ['maponu3 coseil. ManopacTBopuMble 3J€KTpoJUThL. [IpousBeneHue
pacTBopUMOCTH. M3yunTh HEKOTOpPHIE CBOMCTBA BOJHBIX PACTBOPOB COJICH, CBA3aHHBIX C PEAKIIH-
el TMIpON3a, BBISICHUTH CIIOCOOBI CMEUICHMsI paBHOBecUs T'uaposu3a. O3HaKOMUTBCSA € YCJO-
BUSIMH OOpa30BaHUs U PACTBOPEHUS OCAJIKOB MalOPACTBOPUMBIX 3JIEKTPOJIUTOB, OCBOUTH METO-
JIMKY pacueToB, CBA3aHHBIX C IPOU3BEICHUEM PacCTBOPUMOCTH (4 yaca)
CamocrosiTesbHas padora 7.
- U3y4eHHe MaTepualioB JeKIuH (2 yaca);
- IOJITOTOBKA K BBITIOJTHEHUIO U 3amuTe JabopatopHoit padoter Ne 8-9 (1,5 gaca);
- IIOJIrOTOBKA K MpakTH4ecKoMy 3aHsaTuio Ne7 (2 yaca);
- BeimoJsinenue PI'P (5 gacoB);
- JIONOJIHUTENIBHOE U3yYeHHE MaTepHalloB ydeOHUKa U METoAuYecKuX rnocoodutit (1 gac).
(Bcero no teme 11,5 gacoB)
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Texymmii koHTposb. OTBEThl Ha BONPOCHI IPU JONMYCKE U 3alllUTe J1IabopaTOpHBIX padoT.
[IpBepka pacueTHoO-rpaduyeckoil paboThl. YCTHBIN ONPOC HA MPAKTUUYECKOM 3aHATHH. OTBETHI Ha
BOIIPOCHI TECTA.

Tema 8. OKHCIAUTEILHO-BOCCTAHOBUTEILHBIE CBOWCTBA BellIeCTB.

Jlexnus 8. Tunsr OBP. Csi3b cTpoenust aroma ¢ OB criocoOHOCTHIO BemiecTB. (2 yaca)
IpakTuueckoe 3ansaTue 8. [Tondop kordhdunmentor B OBP. (2 vaca)

JladopaTopnas padora 10. OKuCIHTEIBHO-BOCCTAHOBUTEIBHBIC TpolecChl. O3HAKOMUTHCS C
OKHCITUTEITFHO-BOCCTAHOBUTEILHBIMU CBOMICTBAMU HEKOTOPHIX BEIIECTB, OCBOUTH METOJUKY CO-
CTaBJICHHsI YPaBHEHHI OKHCIIUTEIbHO-BOCCTAHOBUTEIFHBIX PEAKIMA C TOMOIIBI0 METOAA DIIEK-
TpoHHOTO OanaHca. (4 yaca)

CamocrosiTesbHas padora 8.

- U3yyeHue Marepuanos jekuuu (1 gac);

- IOJATOTOBKA K BBITIOJTHEHUIO U 3ammuTe JadopaTtopHoi padotset Ne 10 (1 gac);

- IOJIrOTOBKA K MpakTHueckoMy 3aHsTuio Ne§ (1 vac);

- BeinosiHeHue PI'P (1 yac);

- JIONOJIHUTENIBHOE U3y4eHHE MaTepHalloB ydeOHUKa U METOoAnYecKuX rnocoduit (1 gac).

(Bcero no Teme 5 yacoB)

Texkymuii KOoHTPOJIb. OTBETHI HA BOIPOCH! MPHU JIOMYCKE U 3alIUTE JTA0OpaTOpPHBIX padboT. Bri-
MOJTHEHUE pacueTHO-rpaduuecKor paboThl. Y CTHBIN OMPOC HA IPAKTUICCKOM 3aHITHH.

Tema 9. DekTpoXuMnyecKkne CUCTeMbI. Y CTPOICTBO U YCJ0BHUS PadoThl raji-BAHMYECKHUX 3JIeMeH-

TOB.

Jleknust 9. Bunbl anextponos. Pan HampsokeHus metauioB. TepMoavMHaMUKa JIEKTPOXUMHYE-
CKHUX MpoIeccoB. BO3HMKHOBEHUE IBOMHOTO 3JIEKTPUUECKOIO CJIOSI Ha TPaHMIIE pa3jiena MeTalll-
pactBOp. Pacuer paBHOBECHBIX NMOTEHIHMAIOB IO ypaBHEHUIO HepHcra. YCTpOHCTBO M yCIIOBHS
paboThl ranbBaHuueckoro ieMenta Jlanuans-Axoou. Cxemsl, rpaduKy MOISPU3ALUOHHBIX KpHU-
BbIX, anekTpoanbie peakuun. TOP. DJIC. Tlonspuzanus. Buasl nossipuzanuu. 3aBUCUMOCTh paB-
HOBECHBIX TOTEHIIMAJIOB OT AaKTUBHOCTU MOHOB B pacTBopax. TepMOIMHAMHUYECKHUE YCIOBUS pa-
6otel I'D. Kunernka 37€KTPOXUMHYECKUX IPOLIECCOB. 3aBUCUMOCTb 3JIEKTPOXUMHUYECKHX IpPO-
LIECCOB OT M3MEHEHUsI aKTUBHOCTH MOTEHLMAJONpeaesstomux noHoB. Konuenrpauuonusii 9.
(4 gaca)

IpakTuyeckoe 3anaTue 9. ['anpBannyeckuii snemeHT. KontponasHas padora. (2 yaca)
JladopaTopuas pat6ora 11. 3/IC u HanpspkeHHUE MEIHO-IIMHKOBOTO rajbBAaHUYECKOTO 3JIEMEH-
ta. OBJaieTh METOUKOM COCTaBJICHUSI FraIbBAHUUECKUX LIETIeN U U3MEPEHUS HalPSKEHUS rajlb-
BAHUYECKHUX 3JIEMEHTOB. (6 4acoB)

CamocrosiTesbHas padora 9.

- U3y4eHHE MaTepHaJIOB JIEKIUH (2 yaca);

- TIOJITOTOBKA K BBITIOJTHEHHIO U 3amuTe gabopatopHoit padoTs Nell (1,5 gaca);

- MOATrOTOBKA K IpakTrueckomy 3anatuio NelO (1 gac);

- TIOJITOTOBKA K KOHTPOJIbHOU padoTe (1 uac);

- Bemmoginenue PI'P (1 gac).

(Bcero no teme 6,5 yacoB)

Texkymuii KOHTPOJIb. OTBETHI Ha BOMPOCHI MPHU JOMYCKE U 3alIUTE JIabopaTopHbIX padoT. [1po-
BepKa pacdeTHO-rpaduyeckoi paboThl. YCTHBIA ONPOC HA MPAKTUYECKOM 3aHATHH. OTBETH Ha
BOIpoCHI TecTa. [IucbkMennast KoHTpobHas paboTa.
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Tema 10. J1eKTpoIM3 pacyiaBoB U BOJAHBIX PACTBOPOB 3JIEKTPOJIHUTOB.
Jlekums 10. DiekTpoau3 ¢ pacTBOPUMBIMH M HEPAaCTBOPUMBIMU 3iiekTponamu. IlocinenoBarens-
HOCTb TIPOTEKAHMS MPOIECCOB Ha MEKTpoaax. 3akoHbl Dapazes. Beixoq mo toky. ['paduk moss-
PHU3aLMOHHBIX KPUBBIX NpH 3JeKTpoiuse. [Ipumenenue snexrpoiusa. (4 yaca)
IIpakTuueckoe 3ansitue 10. CocTtaBieHue cxem 3JeKkTposau3a. KoinuecTBeHHbIE 3aKOHOMEPHO-
cTH. (4 yaca)
JladbopaTopnasi pa6ora 12. DiexkTponu3 pacTBopa cyiabdara HaTpus Ha  HUKEJIEBBIX
aMeKTpoiax. M3ydnuTh KOJIMYEeCTBEHHBIE 3aKOHOMEPHOCTH IpoIlecca dIeKTposin3a. (4 Jaca)
CamocrosiTesbHasi padora 10.
- U3y4eHHe MaTepualioB JeKIuH (2 yaca);
- IIOJIrOTOBKA K BBIMIOJHEHUIO U 3a1uTe jabopaTopHoi padoTsl Ne 12 (1 yac);
- IOJrOTOBKA K IpakTHueckomy 3anstuio NelO (2 gaca);
- BeimoJinenne PI'P (1 gac);
- JIONOJIHUTENIBHOE U3yYeHHE MaTepHalioB ydeOHUKa U METoAnYecKuX rnocodutit (1 gac).
(Bcero no Teme 7 yacoB)
Texymmii KoHTpoJIb. OTBETHI HA BOIPOCHI MPU JOMYCKE U 3alIMUTE JaOOpaTOpHBIX paboT. Bbl-
MOJTHEHUE PACYETHO-TpaPUIECKoil pabOThl. YCTHBIN OMPOC HA MPAKTHYECKOM 3aHATHU. OTBETHI
Ha BOIIPOCHI TECTA.

Tema 11. Koppo3ust Mera/iiioB. MeponpusTHs 110 3allUTe METAJIOB OT KOPPO3HH.
Jleknusa 11. Xumuyeckas Koppo3us. Y CIOBUS NPOTEKAHUS KOPPO3UOHHOTO Tporiecca. DIEKTPO-
XUMUYecKas kopposus. [laccuBHOCTh MeTayuioB. CXeMBbl MHKpPOTAIBBAHUYECKAX KOPPO3HOHHBIX
aneMeHToB. [lonspuzanus npu KOppo3noHHOM mporecce. Koppo3noHHass yCTOMYMBOCTH MeETall-
0B U cruiaBoB. Kiaccudukanuus MeponpusTUi MO 3allUTe METAIIOB OT KOppo3uu. MeTossl
AIIEKTPOXUMHUYECKOHN 3aIUTHI (KaTOAHAs, aHOTHAS, POTEKTOpHAs).MeToabI M3MEHEHHUS TPUPOIBI
KOPPOAMPYIOLIEr0 MeTajula. 3allluTHble HEMETANIMYECKHE, METAJUIMYECKUE MOKPHITUS: KaTOJ-
HbIe, aHOAHBIC. JlernpoBanue. SBnenue «camomnaccuBanumy. CrocoObl 00pabOTKH KOPPO3UOHHOM
cpenpl.(4 yaca)
JladopaTopnas pa6ora 13. Koppo3usi MeTa/iJIoB M 3ammTa OT KOppo3uu. (4 yaca)
IIpakTnueckoe 3anstue 11. Kopposus metaios. Pemenune tunoseix 3agad. KontpoabHas pabo-
Ta. (4 gaca)
CamocrosiTesbHasi padora 11.
- U3y4eHHEe MaTepHaJIOB JIEKIUH (2 yaca);
- TIOJIFOTOBKA K BBHITIOJTHEHHIO U 3amuTe JabopaTopHoit padboTsl Nel3 (1 gac);
- IOJTrOTOBKA K IpakTHueckomy 3anatuio Nell (2 vaca);
- TIOJITOTOBKA K KOHTPOJIbHOHU padoTe (1 uac);
- BemmoJsinenue PI'P (1 gac).
(Bcero no Teme 7 yacoB)
Texymmii KoHTpoJIb. OTBETHI HAa BOIPOCHI MPHU JOMYCKE U 3alIMUTE JJaOOpaTOpHBIX paboT. Bbl-
MOJTHEHUE PACYETHO-TpaPUIECKoil pabOThl. YCTHBIN OMPOC HA MPAKTHYECKOM 3aHSATHU. OTBETHI
Ha BONpockl TecTa. [lucekMeHnHas KOHTpoJIbHas padoTa.

Tema 12. [loBepXHOCTHBIE SIBJIEHHS U COPOLIMOHHBIE MIPOLIECCHI.
Jlexnus 12. Tlonarue copOIMOHHBIX MPOIECCOB. SBICHUS HA TpaHulle pazjaena ¢a3. AxcopOims.
Tepmomuaamuka agcopOiuu. Axcopomust u3 pactBopoB. M3orepma Jlenrmioopa. CMaunBaeMoOCTb.
(4 gaca)
JladopaTopHas pa6ora 14. AncopOrimoHHOe paBHOBECHE. 3aBUCUMOCTU BEJIMYUHBI (PU3UUECKOM
aZcopOIMy OT paBHOBECHOW KOHIICHTpAIlUU acopOTHBa. (4 yaca)
IIpakTHyeckoe 3ansaTue 12. Permenue 3ama4 Ha Benmmuuny aacopOuu. (4 yaca)
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CamocrosiTesibHast padora 12.

- U3y4CHHUE MaTepuajoB JeKuu (2 yaca);

- TIOJITOTOBKA K BBITIOJTHEHHIO U 3amuTe JabopaTopHoit padboTsl Nel4 (1 gac);

- IOATrOTOBKA K MpaKkTHuyeckomy 3aHaTuio Nel2 (2 gaca);

- Boinosinenue PI'P (1 vac);

- IOTIOJTHUTENIbHOE U3yYeHHE MaTepHalioB yueOHUKa U MeToAnYecKuX noco6wuii (1 gac).

(Bcero no Teme 7 yacoB)

Texymmii KOHTpPoJb. OTBETHI Ha BOIPOCHI MPU JOIMYCKE U 3aluTe JlabopaTopHbIX padot. [1po-
BepKa pacdyeTHO-rpaduyeckoi paboThl. YCTHBIA ONMPOC HA MPAKTUYECKOM 3aHATHH. OTBETH Ha
BOIIPOCHI TECTA.

Tema 13. BBegeHue B OpraHn4ecKy0 XuMHIO.
Jlekumsa 13. Knaccudukanus, cTpoeHre U HOMEHKJIATypa OpraHUYeCKUX COEAMHEHUM; KIaccu-
¢bukanusa oprannyeckux peakuuid. CBOICTBa OCHOBHBIX KJIACCOB OPraHUYECKUX COEOUHEHH. (4
gaca)
JlaGoparopHas padora 15. KauecTBEHHbIN 3JIEMEHTHBIA AHAJIN3 OPTraHUYECKUX COCOUHEHHUI.
O3HaKOMUTBCS ¢ HEKOTOPBIMU IIPUEMaMU aHaJIM3a OPraHUYECKUX BEIIECTB, UCIIOJIb3YEMbIMU IS
OTIpeIeJICHHUsI KAaUeCTBEHHOTO 3JIEMEHTHOT'O COCTaBa OPraHUYeCKHUX BEIIeCTB. (4 yaca)
IIpakTHueckoe 3ansaTue 13. M3omepus, HOMEHKIIaTypa, CBOMCTBA U CIIOCOOBI TIOJy4EHHUS Opra-
HUYECKUX COCAMHEHUM OTAETbHBIX Ki1accoB. KonTposbHas padoTta. (4 yaca)
CamocrosiTesibHasi padora 13.
- U3y4eHHE MaTepHaJIOB JIEKIUH (2 yaca);
- TIOJITOTOBKA K BBHITIOJTHEHHIO U 3amuTe JabopaTopHoit padboTsl NelS5 (1 gac);
- MOATrOTOBKA K MpaKkThuyeckomy 3aHsaTuio Nel3 (2 gaca);
- TIOJITOTOBKA K KOHTPOJIBHOU padoTe (2 yaca);
- BemmoJsinenue PI'P (1 gac).
(Bcero no Teme 8 yacoB)
Texymmii KOHTpPoJb. OTBETHI Ha BOIPOCHI MPU JOIMYCKE U 3alluTe JlabopaTopHbIX padot. [1po-
BepKa pacdeTHoO-rpaduyeckoi paboThl. YCTHBIA ONMPOC HA MPAKTUYECKOM 3aHATHH. OTBETHI Ha
BOIpocCkl TecTa. [IncbMeHHas KOHTpoJIbHAs padoTa.

Tema 14. /lucniepcHbie cucTeMbI
Jlexknus 14. Jlucniepcusie cucrtemsl. Kitaccudukanmu, CBONCTBA, METOIBI TIOJIYICHHS U Pa3pyle-
Hus. JlucrepcHble CUCTEMBI B IPUPOJIE U MIPOMBIIIIIEHHOCTH. (4 yaca)
JlabopaTopHas padora 16. Komutonaasie pactBopsl. I3yduTs METOABI OJIYYEHUS, PA3PYLIECHUS
Y HEKOTOPBIE CBOKCTBA KOJUIOWIHBIX pacTBOPOB. (3 "aca)
JladopaTopuasi padora 17. Dmynbcunu. O3HAKOMHUTHCS C HEKOTOPBIMU CIIOCOOAMH TOTy4YEHUS
AMYJIbCHUI, ONIpeNieleHHs] UX TUIA U pa3pylleHus. (3 gaca)
IIpakTnueckoe 3ansaTue 14. /lucnepcusie cucreMbl. CocTaBieHne GOpMyi KOJUTOUAHBIX YaCTHUI]
U WX KOaryysaroB. (4 yaca)
CamocrosiTesibHasi padora 14.
- U3y4eHHe MaTepualioB JeKIuH (2 yaca);
- IOJITOTOBKA K BBIMIOJIHEHUIO U 3amuTe JabopaTtopHbix padot Nel6-17 (1,5 gaca);
- IOJIrOTOBKA K IpakTHueckomy 3aHaTuio Nel4 (2 gaca);
- BeimosHenue PI'P (2 yaca);
- JIOMIOJTHUTEJIBHOE M3YYCHHE MaTEpHAJIOB yueOHHKa U MeToandeckux mocooduii (0,5 gaca).
(Bcero no Teme 8 yacoB)
Texymmii KOHTpPoJb. OTBETHI Ha BOIPOCHI MPU JOIMYCKE U 3aluTe JlabopaTopHbIX padot. [1po-
BepKa pacdyeTHO-rpaduyeckoi paboThl. YCTHBIA OMPOC HA MPAKTUYECKOM 3aHATHH. OTBETHI HA
BOIIPOCHI TECTA.

10
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Tema 15. BoicokoMoJIeKYyJ/IsIDHbIE COEIMHEHUS
Jlekums 15. Tlomumepsl 1 0IMroMepsl, UX Kiaccu(UKalyu, MoTydeHue, CBOMCTBA U MPUMEHEHHE.
[Ipupoausie u cunrernueckue BMC. (4 gaca)
JladopaTopHas pa6ora 18. [IpupoaHbie BBICOKOMOJIEKYISIpHBbIE coenrHeHHs. O3HaAKOMHUTBCS CO
CTPOEHUEM M HEKOTOPHIMH CBOMCTBAMU MPUPOIHBIX OMOTIOIUMEPOB. (4 yaca)
IIpakTuueckoe 3ansaTue 15. BMC. Peakuun nonumepusanuu, noJmkoHaeHcanuu. CTpoeHue
npupoaHbIX U cuHTeTnyeckux BMC. Peakiuu runponusa. (4 yaca)
CamocrosiTesibHasi padora 15.
- U3y4eHHe MaTepuasioB JeKIuH (2 yaca);
- IOJITOTOBKA K BBITIOJTHEHUIO U 3aIuTe JabopaTtopHoi padotel Nel8 (1 gac);
- IOJIrOTOBKA K MpakTHuecKkomy 3aHaTuio Nel5 (2 vaca);
- BeimoJinenne PT'P (1 gac);
- JIOTIOTHUTEIHHOE U3yYCHUE MAaTEPHAIOB YUeOHNKA U METOoAnYecKuX rmocoowmii (0,5 yaca).
(Bcero no Teme 7 yacoB)
Texymmii KOHTpPoJb. OTBETHl Ha BOIPOCHI MPU JOIMYCKE U 3alluTe JIabopaTopHbIX padot. [1po-
BepKa pacdyeTHoO-rpaduyeckoi paboThl. YCTHBIA ONPOC HA MPAKTUYECKOM 3aHATHH. OTBETH Ha
BOIIPOCHI TECTA.

Tema 16. Xumnuyeckasi uAeHTHPUKAIUA
Jexuusa 16. KauecTBeHHBIN U KOJTUYCCTBCHHBIN aHAIM3, aHATUTHYCCKHUI CHTHAJI, XUMUYCCKUM,
(bU3UKO-XUMHUYECKUH U (pu3nyeckuil aHanus. (4 yaca)
IIpakTHyeckoe 3ansaTHe 16. CriocoOb XUMUYECKON UACHTHU(UKAIIMN BEIIECTB. (2 yaca)
CamocrosiTesbHas padora 16.
- U3y4eHHe MaTepuasioB JeKIuH (2 yaca);
- IOJIrOTOBKA K IpakTHueckomy 3ansatuio Nel6 (1 gac);
- JIONOJIHUTENIbHOE U3yYeHHE MaTepHalloB ydeOHUKa U MeToanyecKux nocoodutit (0,5 yaca).
(Bcero no Teme 4 gaca)
Texkymuii KOHTPOJb. YCTHBIN OIIPOC HA IPAKTUYECKOM 3aHITHH.

NabopaTtopHble paboTbl (B konnyecTse 18 4acoB) MpPOBOAATCS B UHTEPAKTUBHOM (opme 1o
TEXHOJIOTUN 6pI/IFa)1HOFO BBITIOJIHEHU . Bpnraz[a COCTOUT U3 2 yejioBeK. B XO0J€ 3aHATHUA CTYACH-
TaM HCO6XOILI/IMO Ha IPaKTUKE MMOATBECPAUTbL OCHOBHBIC 3aKOHOMECPHOCTHU, N3YUCHHBIC HA JICKIIUH.
Pe3ynbTarhl 5KCIEPUMEHTOB 3aHOCATCA B pab0UyIO TETPab.

IIpoMe:xxyTOYHAst aTTECTALMA N0 JMCUMIINHE: IK3aMeH.

W3ydyeHne nUCHUITIIMHBI 3aKaHYMBAETCS SK3aMEHOM. DK3aMEH MPOBOJUTCS B cOOTBETCTBUU ¢ [lo-
JIO’)KEHUEM O 3aueTHOM M sk3amMeHanMoHHOM ceccusix B HUY MOU u MHCTPYKTHBHBIM MHCHMOM OT
14.05.2012 r. Ne 11-23.

5. lNepeyeHb Yy4yebOHO-mMeTOAMYECKOrO obecneyvyeHMs ANA CaMOCTOATENIbHOM pPadoThbl
oGy4arowmxca no AMcUuninHe

Jlist oGecrieueHrs cCaMOCTOSITENBbHOM PabOThI pa3padOTaHBI:

KOMILJIEKT JIEKIUH M0 AUCLMIUIMHE, METOJUYECKHE yKa3aHHUsS [0 CaMOCTOATENbHON paboTe mpu MoAro-
TOBKE K JJaOOPATOPHBIM U MPAKTUYECKUM 3aHATHIM, U3JI0KEHHBIE B METOIMYECKUX mocoousx "CroBapb-
CIPaBOYHHK OCHOBHBIX MOHATUI U TepMUHOB 10 xumun'", "JlabopatopHsie padboTsl o xumun", "Padbouas
terpanap no xuMuu", "COOPHUK MHIMBUIYATbHBIX 3aJaHui N0 Kypcy «Xumus»'", "COOpHHK 3a7a4 U yI-
PaXHEHUH 10 Kypcy «XuMHs»".
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6. ®oHA OUEHOYHbLIX CpeacTB ONSA NpoBeAeHUsi NMPOMEXYTOYHOW aTTecTauuum obGyuaro-
LWMxXcs No AUCLMMNIINHE

6.1 NepeyeHb KOMNETEHL N C YKa3aHUeM 3TanoB ux hopmMmmpoBaHus

[Ipu ocBOEHUYN AUCIUTIIMHBI POPMUPYIOTCS CIIEAYIONMINE KOMIETEHIMHU: TTpodeccuonanbabie [TK-2,

[1K-4.

VYkazaHHble KOMIETEHIIMH (POPMUPYIOTCS B COOTBETCTBHH CO CJIEAYIOUIUMU 3TAIIAMU:

1. ®opMupoBaHHe U Pa3BUTHE TEOPETUUYECKUX 3HAHUMU, MPETYCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TeHIUAMU (JICKIIMOHHBIC 3aHATHSA, CAMOCTOSTEIbHAS padoTa CTY/ICHTOB).

2. IlpuoGpeTenuie U pa3BUTHE IPAKTUUECKUX YMEHUMN, IPEYyCMOTPEHHBIX KOMIIETEHIUAMU (TIpaK-
TUYECKHUE 3aHATUS, JJabopaTOpHbIe pabOThI, CAMOCTOSITENIbHAS paboTa CTYJICHTOB).

3. 3akpermieHue TeOpeTUUYECKUX 3HAHUN, YMEHUN U NMPAKTUYECKUX HAaBBIKOB, NMPEAYCMOTPEHHBIX
KOMITIETEHIUSIMU, B X0/I€ 3aIIUT JIAOOpaTOPHBIX padOT, a TakKe PEIIeHNUs KOHKPETHBIX 3a/1a4 Ha MPaKTH-
YEeCKUX 3aHATHUSX, YCIIEIIHON CAaYu 3a4eTa.

6.2 OnucaHme nokasartenem u KputepueB OLEHUBAHMUA KOMMNETEHUMWU Ha pasnuny-
HbIX 3Tanax nx bopMmMpoBaHUA, ONNUCaAHUSA LUKas OLeHUBaHUA

ChopMUpOBaHHOCTh KOMITETCHIIMM B PaMKax OCBOCHHUS IAHHOW TUCIMIUIMHBI OICHHBAETCS TI0
TPEXypOBHEBOM LIKAJIE:

- TIOPOTOBBIN YPOBEHB SIBIISIETCS 00S3aTENBHBIM JIJISI BCEX 00YUArOIIUXCs TI0 3aBEPIIICHUH OCBOCHHS
JMCIUTUTHEI;

- TIPOJIBUHYTHI YPOBEHb XapaKTEpU3yeTCsl MPEBBIIICHNEM MHHUMAIIBHBIX XapaKTEPUCTHUK cop-
MHUPOBAHHOCTH KOMIETEHITUH IO 3aBEPIICHUH OCBOCHUS TUCIUTUTAHEI;

- ATAJOHHBIM ypOBEHb XaAPAKTEPHU3YETCS MAaKCHMAIIbHO BO3MOYKHOW BBIPAKEHHOCTHIO KOMITETEH-
[IUH | SBJISIETCS BAYKHBIM Ka4eCTBEHHBIM OPUEHTHUPOM JUISI CAMOCOBEPIICHCTBOBAHUSI.

[Ipu nocrarouHoM kauecTBe ocBoeHUsi 6osnee 80% NpUBENCHHBIX 3HAHUM, YMEHMH U HaBBIKOB
MIPETo/1aBaTellb OIEHMBACT OCBOCHHE JAHHOW KOMIIETEHIIMH B PaMKax HACTOSMICH JUCIUIUIMHBI HAa dTa-
JIOHHOM YpPOBHE, IIpu ocBoeHuu Oosee 60% mpuBereHHBIX 3HAHUI, YMEHUIM U HaBBIKOB — HA IIPOJBUHY-
TOM, Ipu ocBoeHuu Oosiee 40% npuUBEIEHHBIX 3HAHWN, YMEHUN U HaBBIKOB - Ha MOPOrOBOM ypoBHe. B
MIPOTHBHOM CITy4ae KOMIIETCHIUS B paMKaX HACTOSIIEH AUCIUIUTHBI CYUTACTCSI HEOCBOCHHOM.

YpoBeHb chopMHPOBAHHOCTU Ka)JI0H KOMIIETEHIMU Ha Pa3IU4HbIX 3Tanax ee (GopMHUpOBaHUS B
HpOIIGCCC OCBOCHUA I[aHHOI\/'I JUCLHUIINIMHBI OIICHUBACTCA B XOIC TGKYHIGFO KOHTpOJ'ISI yCl'IeBaeMOCTI/I nu
HpeHCTaBJ'ICH pa3J'II/I‘~IHI>IMI/I BHUJIaMU OLICHOYHBIX CpC}lCTB.

[nsa oueHkn chopMMPOBAHHOCTM B pamMKax AaHHOWM AucunniuHbl komneteHumn MK-2
«YMCHHEC o0ecrieunBaThb MOJCIUPOBAHNEC TCXHUYCCKHUX 00BEKTOB M TEXHOJIOTHUYECKUX IMpoUeCCoB C HC-
I10JIb30BAHUEM CTaHI[apTHI)IX ITIAKECTOB " CPGI[CTB aBTOMaTI/ISI/IpOBaHHOFO HpOGKTI/IpOBaHI/Iﬂ, HpOBOILI/ITB
OKCIIEPUMEHTHI TI0 3aJaHHBIM METOJMKaM C OOpa0OTKOW M aHAJIM30M PE3YJIbTATOB» IMpEIoaaBaTelieM
OLCHUBACTCA COACPKATCIIbHAA CTOPOHA U KAYCCTBO MAaTCPUAJIOB, ITPUBCACHHBIX B OoT4yeTax CTy}J,eHTa no
ﬂaGOpaTOprIM 3aHATUAM. yT-H/ITBIBaIOTCSI TAKXEC OTBCTHI CTYI[GHTa Ha BOHpOCBI 110 COOTBCTCTBYIOHII/IM
BHJIAM 3aHATHH MPHU TEKYIIEM KOHTPOJie — YCTHbIX ONpocax, OTBEeTax «y AOCKM» MPU BbINONIHEHUMU
3a4aHuNN Ha NPaKTUYECKMX 3aHATUAX.

HpI/IHI/IMaGTCH BO BHUMaHHUEC 3HAHUA O6y‘IaIOIIJ;I/IMI/IC$II

- IPUEMOB OCYLIECTBJICHUS IPOCTENIIET0 XUMUYECKOTO IKCIIEPUMEHTA U CLIOCOO0B 00pabOTKHU €ro pe-
3yJIbTATOB;
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HaJIM4ue yMeHHU:
- IPOBOJUTH PAaCUYEThI 10 YPaBHEHUSAM XUMHUYECKUX peakiuil paboTaTh ¢ XUMUUYECKUMHU peakTUBaMHU, Jia-
00paTOpHBIM XUMHUYECKUM 000pyI0BaHUEM; OPOPMIISITh PE3yJIbTaThl SKCIIEPUMEHTANIBHBIX U TEOpETUYE-
CKUX paboT, GOpMyIUPOBATH BBIBOIbI;

MPUCYTCTBUE HABBIKA:

- 1abOPaTOPHOIO UCCIIEOBAHUS, paOOThl ¢ XUMUUECKUMHU PEAKTHUBAMH U IPUOOPAMU; METOJaMU XUMH-
YECKHX U MaTeMaTHYECKUX PACcYeTOB; METO1aMu 00pabOTKH MOJy4aeMbIX Pe3yIbTaTOB.

KpuTepun oueHnBaHna ypoBHA cpopmmpoBaHHOCTU komneTeHumn MNMK-2 B npouecce BblI-
NonHeHnsa nabopaTopHbIX 3aHATUN.

OueHunBaeTcst CNOCOOHOCTb CTYAEHTa MPOBOJUTh XUMUYECKUE OTBITHI C COOIIOICHUEM HE00-
XOJUMBIX MEp MPEJOCTOPOKHOCTH, IPABUIIBHOCTh PACUETOB U BBIBOJIOB MpU 0(OPMIIEHUH OTYETA 110 Jia-
O6opaTopHoii pabdoTe.

Ana oueHkn cHOpPMUPOBAHHOCTN B paMkax AaHHOW AucumninHbl komnereHnuu MK-4 «cmoco6-
HOCTb y4acTBOBaTh B pabOTe HaJ MHHOBALMOHHBIMH MPOEKTaMH, UCIOJB3Ysl 0a30BbIE METO/IbI UCCIIEN0-
BATEJIbCKOM IEATEIILHOCTU»

[IpuH1MaeTcst BO BHUMaHue

3HaHHMe 00YyJarOIINMCS
- BOKHEHIIINX METOJIOB XUMHYECKOW MICHTU(PUKAIIUHA COSTUHEHU;

HaJM4yue y o0ydyarouerocss yMeHust:

- IPOBOJUTH Y4€OHO-HUCCIEI0BATENbCKUI SKCIIEPUMEHT Ha OCHOBE BJIaJICHHUSI OCHOBHBIMU IIPUEMaMU
TEXHUKH paboT B J1aboparopuu;

MPUCYTCTBUE HABBIKA:

- IoucKa 1 oOMeHa HHpopMaIeil B ri1o0abHbIX U JIOKAIbHBIX KOMIIBIOTEPHBIX CETSIX, BIa/ICHUE TEXHH-
YECKUMHU U MPOTrPaMMHBIMU CPEJICTBAMU, UCIIOJIb3YEMbIMU B COBPEMEHHON XUMHUECKOMN MPaKTUKE.

KpuTepun oueHnBaHna ypoBHA cpopmmpoBaHHOCTU komneTeHumn MNMK-4 B npouecce BblI-
NONHEHNA 1N 3aWwmnTbl NabopaTopHbIX paborT.

OueHunBaeTcs CnOCOBHOCTb CTyAeHTa NpoBOAUTL XMMUYECKME OMbliThbl, yMeHMe Aenatb
00OCHOBaHHbIE BbIBOAbI AN NOATBEPXOEHNA TEOPETUYECKOro MaTepmana nekunn, y4ebHnKos
N y4ebHbIX nocobun pesynbTatamy nabopaTopHbIX UccnegoBaHui. [na aToro 3agaeTtcs Oga
BOMpocCa un3 cnenyrowiero npuMMepHoro nepeYHaA:

1. Kak BausieT KOHLEHTpalLus JIEKTposIMTa Ha BenmuuHy pH B pactBope?

2. Kak Bnusier pH Ha OKHCIAUTENBHYIO CIOCOOHOCTD IEpMaHIraHaTa Kaius?

3. Kak Biusier Benu4MHa MI0M1a/1d OBEPXHOCTU Ha CKOPOCTh F'E€TEPOreHHON peaKkiuu?

4. Kak BIusieT KOHLEHTpAalKs PEeareHToB U MPOJyKTOB Ha CMEIIEHUE XUMUYECKOTO paBHOBECHS?

[TonHbIi1 OTBET HA OJIMH BOIIPOC COOTBETCTBYET IOPOrOBOMY YPOBHIO C(POPMUPOBAHHOCTH KOMIIE-
TEHILMU Ha JJaHHOM d3Tane ee (popMUpPOBaHUs, NOJHBIA OTBET HAa OJUH U YaCTUYHBIA OTBET HA BTOPOM —
IIPOJIBUHYTOMY YPOBHIO; IIPU TIOJTHOM OTBETE Ha J[Ba BONPOCA — ATAJIOHHOMY YPOBHIO).

@opMOl IPOMEKYTOYHOM ATTECTALMM IO JAHHON JUCLUILIMHE SIBISETCSA dK3aMEH, OLICHUBAEMBbIE
o npunsatod B HUY «MBOW» derpipexbamibHoi cucteme: "oTaudHo", "xopomo", "yA0BIeTBOPUTEIIb-

HO", "HEYIOBJICTBOPUTEIIHHO".

Kputepuu onennBanus (B COOTBETCTBUM ¢ HHCTPYKTUBHBIM tucbMoM HUY MOU ot 14 mas 2012
roaa Ne 1-23):

OneHKN «OTIMYHO» 3aCIyKUBAET CTYIEHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATUYECKOE U
ri1y0oKoe 3HaHHEe MaTepHaJiOB M3YYEHHOMN TUCIUIUIMHBI, YMEHUE CBOOOIHO BBINOJHATH 3a/1aHuUs, MPEeay-
CMOTpPEHHBIE TPOTPAMMOM, YCBOMBIINN OCHOBHYIO M 3HAKOMBIN C JAOMOJIHUTENBHON JTUTEPATYPOU, PEKO-
MEHJIOBAaHHOW pabodYeil mporpaMMoOil MHUCUUIUIMHBI; MPOSBUBIIMM TBOPYECKHE CIIOCOOHOCTH B MOHUMA-
HUU, U3JI0)KEHUU U UCIIOJIb30BAaHUM MAaTEPUAIOB U3YYEHHON IUCHUIUIMHBI, O€3yIIPeYHO OTBETHUBILEMY HE
TOJIBKO Ha BOIIPOCHI OWJIeTa, HO U Ha JOMOJHUTENbHBIE BOIIPOCH] B paMKaxX paboydei mporpaMmbl JUCLIMII-
JIMHBI, IPABWJIBHO BBIIIOJIHUBIIEMY ITPAKTUYECKHE 3ajaHUE
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OneHKH «XOpOoIIO» 3aciy’KUBAeT CTYACHT, OOHApYKUBIIUK MOJHOE 3HAHHUE MaTepualla U3y4deH-
HOW JUCUHUIUIMHBI, YCIIEIIHO BBIIOJIHSIONIMN IPEAYCMOTPEHHBIE 3aaHusl, YCBOUBIINK OCHOBHYIO JIUTE-
paTypy, PeKOMEHJOBAaHHYIO pabouell MporpaMMON TUCIHUILIMHBI; MOKa3aBIIEMy CHCTEMaTHYECKUN Xa-
pakTep 3HAHUM MO JAUCLUUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCHI OWJieTa, NMPABUJIBHO BBIIOJHUBLIEMY
[IPaKTUYECKUE 3a/laHue, HO JOMYCTUBIIEMY IIPH 3TOM HENPUHIUIHAIBHbBIE OIINOKH.

OneHKU «yJOBJIETBOPUTENBHOY 3acClyKUBAET CTYAEHT, OOHAPYXUBLINI 3HAHWE MaTepHhaa H3y-
YEHHOW IUCHUIUIMHBI B 00beMe, HEOOXOJAMMOM i JajbHEWIeld yd4eObl W MpencToseld paboThl Mo
npodeccuu, CIpaBIISIOMIUNACS C BBIOJHEHUEM 3aJaHHil, 3HaKOMbl C OCHOBHOM JINTEPAaTypol, peKOMEH-
JOBaHHOM paboyell mporpaMMon TUCIUILINHBL, TOIYCTUBIIUM MOTPEIIHOCTh B OTBETE HA TEOPETUUYECKUE
BOIIPOCHI U/UJIM NP BBIMOJIHEHUH MPAKTUUYECKUX 3aJaHUil, HO 00IaJaronil He00X0AUMBIMU 3HAHUSMU
JUIS UX YCTPaHEHUs 0] PyKOBOJICTBOM IpenoiaBaTelis, JIM00 HEMpaBUJIbHO BBINOJIHUBIIEMY IpPaKTHye-
CKO€ 3aJIaHH€, HO 10 YKA3aHUIO IPENOJaBaTessl BBITOJHMBIINM JPYTrAe MPAKTHUECKUE 3aJaHUs U3 TOTO
e pa3zena TMCUUILIAHBIL.

OneHka «HEyIOBJIETBOPUTEILHOY» BBICTABIISIETCS CTYIEHTY, OOHApYKMBIIEMY Cepbe3Hble Mpode-
JIbl B 3HAHUSAX OCHOBHOI'O MarepHalia U3y4eHHOH JAUCUUILUINHBI, JOMYCTUBIIEMY PUHIUIUAIbHbBIE OLINO-
KU B BBIIIOJHEHUM 3aJaHUI, HE OTBETUBLIEMY Ha BCE BONPOCHI OMJIETa U JIOMOJIHUTEIbHBIE BOIPOCHl U
HENPAaBWIbHO BBINOJHUBIIEMY IPAKTHUECKOE 3aJjaHue (HENpPaBHJIbBHOE BBIMIOJHEHUE TOJIBKO IMpaKTHye-
CKOI'O 3a/IaHMs HE SIBIIAECTCS OJHO3HAYHOW NMPWYMHOMN /IS BBICTaBJICHUS OLICHKH «HEYIOBIIETBOPUTEIb-
HO»). Kak mpaBuiio, oneHka «HEeyJOBJIETBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOpPblE HE MOTYT IpPOJIOJI-
XKUTh 00yueHHEe 1Mo 00pa3oBaTeNbHOM IporpamMme 03 JONOJHUTENbHBIX 3aHATUN MOCOOTBETCTBYIOIIEH
TUCUMIUIMHBL ((popMHpOBaHUS M Pa3BUTHSI KOMIIETEHIUH, 3aKPEIUIEHHBIX 3a JaHHOW TUCIUILIMHOMN).
OrneHka «HEeyJOBJIETBOPUTENIBHOY» BBICTABIISIETCS TAK)KE, €CJIM CTYACHT: IOCJe Hayaaa K3aMeHa OTKa3aj-
Csl ero chaBaTh WM HAapyUIWI IpaBWia CayM dK3aMeHa (CHUCHIBAJ, MOJCKa3blBaJl, 0OMaHOM IIbITAJICS
MOJIy4UTh 00JIe€ BHICOKYIO OLIEHKY U T.]I.

B 3a4eTHYK KHWXKY CTYAEHTa U NPUMIOXKEHUIO K ANNIIOMY BbIHOCUTCS OLIEHKA 9K3ameHa no
avcunnnuHe 3a 1 cemecTtp.

6.3 TuUnoBble KOHTPOJIbHbIE 3afaHMA UMM UHbIe MaTepuanbl, Heobxoaumbie Ans
OUEHKM 3HaHWW, YMEeHUW, HaBbIKOB U (Mnn) onbiTa AeATeNbHOCTH,
Xapaktepusywwmx 3tanbl opMuMpoBaHUA KOMNETEHUUMU B npoLecce OCBOEHUs
oGpa3oBaTesibHOW NporpamMmbl

Bormpocel o ¢hopMupoBaHuio U pa3BUTUIO TEOPETUUECKUX 3HAHUH, IPEIYCMOTPEHHBIX KOMIIETEHIIUAMU,
3aKpEIJICHHBIMHU 33 JUCIUILIMHON (IpUMEpHBbIE BOMPOCHI M0 JIEKIUOHHOMY MaTepHUaly TUCIUIUIUHBI):

1. CdopmynupyiiTe OCHOBHBIE NMPUHIUIBI KBAHTOBOM TEOPUU CTPOECHUS BellecTBa (KOPIYCKYISIp-
HO-BOJIHOBOH JTyaju3M, MPUHIUI HEONPEAEICHHOCTH, BOJIHOBAs (QYHKIIMs, aTOMHas OpOUTaib, KBaH-
TOBBIC YHUCIIA).

2. KakoB nopsaok 3aroJyiHeHus 3J1eKTpoHHOU 00osouku aroma? ChopmynupyiiTe IpUHLIKIIBI U IIpa-
BUJIA, KOTOPBIE IIPU ATOM UCHOJIB3YOTCS.

3. UYrto xapakTepHu3yeT KaXKJ0€ U3 KBAaHTOBBIX yucen?

4. Yto Takoe BaJIEHTHOCThH?

5. Kak ocymecTBasieTcs: mpeBparieHnue atoma B HOHbBI?

6. Uto Takoe "mpoBan" anekrpona? [louemy on mpoucxoaut? Kakne BaJeHTHOCTH MPOSBISIOT aToO-
MBI 3THX 3JIEMEHTOB B HEBO30YX/I€HHOM U BO30Y)K/JI€HHOM COCTOSIHUU?

7. JlaiiTe onpeneneHus NOHATUSAM «IHEPrUsl HOHU3ALUNY, «CPOACTBO K 3JIEKTPOHY», «3IEKTPOOTPHU-
LATEJIBHOCTHY. Kak MEHSIOTCS 3TU XapaKTEpUCTUKU, a TAKXKe PajJuyCc aToMa U METAIJINYECKHE CBOM-
CTBa y aTOMOB 3JIEMEHTOB
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8. Cdopmynupyiite 3akoH ['ecca u ciieICTBHSI U3 HETO.

9. Kak mensiercs sHTponus pu Ga3zoBbIX nepexonax”?

10. Chopmynupyiite a) 1, 0) I, B) III 3akonbl TepmoguHaMuku. Jlaiite onpeneaeHus! HOHITHIM: Tep-
MOJMHAMUYECKasi cuctema (MX Kiaccuukaum), GyHKIUS COCTOSHUSA, MapaMeTphbl CUCTEMBbI, (aza,
TEPMOJAVMHAMUYECKUI MPOLIECC.

11. Ilo xako¥ TepMoAMHAMUYECKOHN (QYHKIIMH ONPEEIAeTCs BO3MOXHOCTh CAaMOIIPOU3BOJIBHOTO MPO-
TEKaHUS XMMUYECKHX pPeaKlUi B 1300apHO-U30TEPMUUECKHUX YCIOBUAX

12. Taitte onpeneneHuss NOHATUAM: CKOPOCTb PEAKIUH, KOHCTAHTAa CKOPOCTH, MOPSAOK PEaKIuH,
TEeMIIepaTypHbINA KOAPPUIIUEHT, SHEPTHUs aKTUBALIUN, KHUHETUUECKOE YPAaBHEHHE, MEXaHU3M PEaKIUu.
13. Chopmynupyiite 3aKOH IEHCTBUS Macc.

14. IlpuBenuTe 3HEPreTUUECKYIO AUArpaMMy XOJa a) dK30TEepMUYECKOM, 0) SHAOTEPMUUYECKON peak-
uuu. YTo Takoe 3Heprus akTupauun?

15. Yro Takoe xatanm3aropsl? Kakue Buabl KaTtaan3a Bam u3BecTHbI? B uem ux ocobennoctu? [lpu-
BEIUTE MPUMEPHI a) TOMOIE€HHOro, 0) reTeporeHHOro KaTajiu3a, B) aBTokKartanuza. Onummure mexa-
HU3M JICUCTBUS KaTalln3aTopa.

16. Kak xiaccupuuupyroT 3JIEKTPOJUTHI 10 CTENeHu aucconnanuu? K Kakum 3IeKTpOoJIuTaM OTHO-
carcs cnenyromue Bemecta: KOH, NaCl, CH;COOH, HNO3;, HNO,, K,COs, H,O, NH4OH, HCIO?
17. Yto mpencraisieT co00il BRIpaKEHUE ISl KOHCTAHTHI IUCCONMANUN? 3alUIIUTE BEIPAKCHUE IS
KOHCTaHTBI JUCCOLIMALIMYU a) YKCYCHOM KUCIIOTHI, 0) THAPOKCUIA AMMOHUS, B) YTOJIbHON KUCIOTHI (110
CTYIEHSIM).

18. 3anummuTe MareMaTH4ecKoe BbhIpakeHUE 3aKoHa pa3zbasienust OcTBabia.

19. Yto npeacraBisieT coO0it HOHHOE MPOU3BEIEHUE BOIbI?

20. JlaiiTe onpenenaeHus! MOHATHSAM: OCMOC, OCMOTHYECKOE JIaBJICHHUE, THAPOJU3 cojiel (ero BUjbI),
ANIEKTPOJIUTUYECKAS JUccOMalMs (OCHOBHBIE IMOJIOKEHHUS), SKCTPAKIUs, paCTBOPUMOCTb, MIPOU3BE-
nenue pactBopuMoct. Chopmynupyiite 3akoH Payns u cienctBus U3 Hero.

21. NaiiTe onpeneneHys MOHATUAM: CTaHAAPTHBIN 3JIEKTPOIHBIN IMOTEHINAN, IPOBOAHUKHA | 1

II pona, anexTpobl (UX BUABI), ranbBaHUueckuid anement, J/1C, nonspusanus 3J1eKTpoIoB (ee
BUJIBI),  JJCKTPOXMMHYECKUH  pAd  HaNpsDKEHUM ~ METaUIOB,  KOHILIEHTPAI[MOHHBIH
raJbBaHUYECKHUM DJIEMEHT.

22. Kakue BUIBI AJIEKTPOJOB BaM W3BECTHHI? ONHUIIUTE YCTPOHCTBO a) HOPMAIBHOTO
BOJIOPOJHOTO, 0) HOPMAJIBHOTO KHUCJIOPOJIHOTO AIEKTPOI0B. BeiBequTe GopmMyiy amst pacuera
MOTEHIMaja a) BOJIOPOTHOTO, 0) KUCIOPOTHOTO AIIEKTPOIOB.

Bormpocel o nprobpeTeHuo 1 pa3BUTHE MPAKTUUYECKUX YMEHUHN, IPETYCMOTPEHHBIX KOMIETEHIIUSIMH,
3aKpEIJICHHBIMHU 33 JUCIUILIMHON (IpUMEpBI BOPOCOB K MPAKTUYECKUM 3aHATHUSAM, JJAOOPATOPHBIM pa-
6otam)
1. 3anummuTe MaTEMaTU4ECKOE BBIPAKEHHUE 3aKOHA SKBUBAJIEHTOB JUId peakuuu: ArgytBr)y—AB(1p)
2. Turp pactBopa Na,SO4 pasen 0,01 r/mi. PaccunTaiite MOJISpHYIO U HOPMaJIbHYIO KOHIIEHTPAIUIO
3TOTO pacTBOpa.
3. Hanumure nosiHyro 35eKTpoHHYIO Gopmynny aToMma TexHeuus. K kakomy ceMeicTBY OHO OTHOCHUT-
cs1? YKaXuTe ero BHEIIHUN 3JIEKTPOHHBIA YpOBEHb, (POPMUPYIOIIMM JIEKTPOH, 3HAUEHUS KBAHTOBBIX
quceln A1 (GOPMUPYIOLIETO AEKTPOHA, IEPEUNUCIUTE BCE €0 BO3MOKHbIE BAJICHTHOCTH.
4. Tlonp3ysick TaOIUIICH SIEKTPOOTPHUIIATEILHOCTEH, ONPEICINTE XapaKTep CBSA3CH B MOJIEKYJIE CEpHOM
KHCJIOTBI U €€ HAaTPUEBOM COJIU.
5. Ormpenenure TUN THOPUIU3ALMU U U300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIMX MOJIEKYJI:
BeCl,, SiHy. IlonspHbl 11 3TH MOJIEKYIbI?
6. IIpom3BencHHE PACTBOPHMOCTH Xiopraa cepebpa 1,78-107'% Kakoii 06beM BOIb! TOTPeOyeTCst st
pPacTBOPEHMsI OJHOTO I'paMM 3TOro BellecTa?
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7. Ykaxwure HampasieHue nporekanus mporecca A = B + C mpu 200°C, ecii AHx.p. = -20 kJIx/MOJIb,
JAS°x.p. =-100 Dx/monsK (nmpuBemure 2 criocoba pereHust).

8. Paccumraiire, kak u3MeHUTCs CKOpocTh peakiuu 2NOg) + Oy = 2NOyy (k= 0,2, y = 2), ecu: a) yBe-
JUYUTH 00BbEM CUCTEMBI B 2 pa3a; 0) yBenuuuTh KoHueHTpanuio NO B 2 pa3a; B) yMEHbIIUTh TEMIIE-
patypy Ha 30°?

9. Ompenenute ckopocth peakiuu A + 3B =2C, nporekarorieil B ra3oBoi (pa3e, B MOMEHT BpEMEHH,
KOI'/Ia KOHIIEHTpalus BemectBa A usMeHui1ach Ha 0,1 MOJb/i1, eciau HavajdbHblE KOHLIEHTPALUU Be-
miectB A u B paBnbl cooTBercTBeHHO 0,5 1 1 Monb/n. K = 0,2. Kak u3MeHUTCS CKOPOCTh peakluu npu
YBEJIMYEHUH JABJICHUS B cCUCTEME B 2 paza?

10. Kyna cmectutcst paBHoBecue cucteMsl 2A(T) + B(r) = C(r) + 3/1(1) (AH > 0) u xak npu 3ToM usme-
HUTCSl KOHCTAHTa paBHOBECHS, €CJIM a) YBEJIIMYUTH JAaBJIEHUE B cUCTEME; 0) YMEHbIIUTh 00BEM CUCTE-
MbI; B) HOBBICUM, TEMIIEPATYPY: ') YBEJIMYUTHh KOHLIEHTpaLMIO BemlecTsa B, 1) BBecTu katanuzatop?
11. CocraBbTe (popmMyny MHIEIUIBI 30J51 Opommaa cepedpa, MOJydYeHHOTO MpHOABICHUEM H30BITKA
Opomuza kanus K paz0aBiIeHHOMY pacTBopy HHUTpaTa cepeOpa. IIpuBeaute Gopmynbl KOarysiasiHTOB
3TOTO 30JI.

12. Beruuciure pH u pOH 0,05 M pactBopa coisiHON KUCIOTHI U THIpokcuja kanus. Kakoil user B
JAHHOM pacTBOpe OyAyT UMETh a) METUJIOBBIN OpaHXKeBbIH, 0) peHondraneny, B) 1akmyc?

13. PaccuuraiiTe KOHCTaHTY rujiposin3a no nepoi crynenu aias NazPO, u Benuuuny pH B 0,01M
pacTBOpE ATOM COJIH.

14. PaccuunTaiite 9/]C xene3H0-IIMHKOBOIO TaJIbBAHUYECKOTO AJIEMEHTA MPH CTAaHAAPTHBIX YCIOBUAX
U MpU U3MEHEHUHU aKTHUBHOCTEH MOTEHIHAIONPEIEISIONINX HOHOB B pe3yibTare paboThl dJIEMEHTa B
10 pa3 mo cpaBHEHMIO CO CTaHJIAPTHHIM 3HayeHHEM. COCTaBbTE CXEMY rajlbBaHUYECKOI'O 3JIEMEHTa,
3aMUIIUTE YPaBHEHUS SIEKTPOJHBIX MPOLIECCOB U TOKOOOpa3yolel peakiuu.

15. Kako#l MeTaJs1 MOKHO HCIIOJIB30BaTh B Ka4€CTBE AHOJHOTO MOKPBITUSA JUISl 3alIUTHI OT KOPPO3HUH
ctanbHOro M3aenus (pH = 11)? CocraBbTe 000CHOBaHHYIO PACUETOM CXEMY MUKPOTaJIbBAHHUUECKOTO
KOPPO3UOHHOIO 3JIEMEHTA, 3allUIINTE YPAaBHEHUS MIPOLIECCOB.

16. O6ocHYyiTE BOBMOKHOCTh MMPOTEKAHUsSI KOPPO3HH CILIaBa cepedpa u Meau B kucioit cpene (pH = 6)
Ha Bo3ayxe. CoctaBbTe cxemy MI'D, 3anumninTe ypaBHEHUs peaklUid, IPOTEKAIOIUX HA aHOJHBIX U
KaTO/IHBIX y4acTKax.

17. PaccumTaiite Bpemsi, HECOOXOIMMOE JIJIsl TIOJIYY€HUS HA JKEJIE3HOM W3JICTTUU ITUHKOBOTO MOKPBITUS
Maccoil 65 I npu NPoX0XKJIEHUH TOKa CUIIoi 4 A depe3 pacTBOp cyib(daTa IIUHKA, €CJIH BBIXO[ 110 TOKY
nuHka paBeH 50%. 3anuimmTe ypaBHEHUS POIIECCOB, MPOTEKAIOIINX HA KEJIE3HOM KaToJie (M3/IeITUN)
¥ IIMHKOBOM aHoie (pH=3).

Bomnpocel 110 3akperieHnIo TEOPETUYECKUX 3HAHUM, YMEHUM U IPAKTUYECKUX HABBIKOB, ITPEIy-
CMOTPEHHBIX KOMIIETEHLIUSIMHU (BOIIPOCHI K IK3aMEHY)

1. [Ipenmer u 3a7aun XUMHAH. 3HAYCHUE XUMUHU B TIPOMBINTUICHHOCTH. OCHOBHBIC TIOHSITHSI U 3aKOHBI XH-
MUU (2JIEMEHT, aTOM, MOJIEKYJIa, HOH, MOJIb, 3aKOH COXPaHEHMSI MACChl U SHEPTUH, 3aKOH SKBUBAJIECH-
TOB, 3aKOH TIOCTOSIHCTBA COCTaBa BEILIECTBA).

2. Kitaccel Heoprannueckux Beniects. HomeHkmnarypa, kiaccuduxaiusi, CBOMCTBa, CIOCOObI OTyYeHUS
TUAPOKCHJIOB.

3. Homenknarypa, knaccudukaims, CBOMCTBA, CIOCOOBI MOTyYEHHUS COJICH.

4. TlonsTHE O XMMUYECKOM dKBHUBaIeHTE. OnpeiesieHue SKBUBAJICHTOB BEIIECTB B HOHOOOMEHHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakusax (Ha npumMepax). Pacuer MosipHO Macchl SKBUBAJICH-
TOB MPOCTHIX M CJIIOKHBIX BEIECTB, SKBUBAJICHTHBIX 00EMOB ra30B (Ha MpUMeEpax). 3aKOH SKBHBA-
JICHTOB.
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5. Pa3Butue npeacrasinenuii o ctpoeHnu aroma. CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUU aToMa (KBaH-
TOBO-M€XaHHueckas MoJielb). [IpuHiun HeonpeneneHHOCTH. [BoiicTBEHHAs MPUpPOa SIEKTPOHA.
AtomHas opbutanb. KBaHTOBBIE uncia, UX PU3NYECKUI CMBICII.

6. CtpoeHue JeKTPOHHOU 000JI0UKH aToMa. DJIEKTPOHHbIE U 3JIEKTPOHHO-Tpadudeckue GopMyIbl aTo-
MOB, aTOMHO-OpOUTAJIbHBIE CXeMbl. [IpHHIIUIIBI ¥ TOPSIIOK 3aMI0JIHEHUSI AaTOMHBIX OpOUTalIell MHOTO-
AJIEKTPOHHBIX aTOMOB (IIPUHIMII MUHUMYyMa 3Hepruu, npuHuun Ilaynu, npasuno I'ynaa, npasuna
KneukoBckoro) (Ha npumepax).

7. OcHOBHBIE CBOICTBA aTOMOB (pajnyC, SHEPrUsi HOHU3AIUH, CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPHUILIA-
TEIbHOCTb, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH MX U3MEHEHUS B Iie-
pUOIMYECKOM cucTeme 31eMeHTOB. [leproanueckuii 3aK0oH.

8. [onsatue o popmupyromiem iekTpone. CemeicTBa 3IEMEHTOB. s-, p-, d-, f-371IeMeHTHI B iepuoanye-
CKOM CHCTEME U UX OCOOCHHOCTH.

9. Ilonstue o BanenTHOCTH. OmpeiesieHue BaJCHTHOCTH aTOMOB S-, p-, d-, f-371eMeHTOB B BO30OYKIEHHOM
1 HEBO30Y)KJICHHOM COCTOSIHUY (Ha IpUMEpaXx).

10. Xumuueckast cBsizb. OOpazoBaHuE XUMUYECKON CBSI3U IO METO/Ty BaJICHTHBIX cBsi3ell. OCHOBHbIE Xa-
PaKTEPUCTUKH XUMUYECKOU CBSI3U ([UIMHA, SHEPIHsl, MOJISIPHOCTD). BUbl XMUMHUECKOH CBS3U.

11. KoBasieHTHast XuMHU4YeCKasi CBsA3b, MEXaHU3MBI €€ 00pa30BaHMsI U CBOMCTBA (HACHIIIIAEMOCTh, HAIPaB-
JIEHHOCTh, KPaTHOCTb, MOJISIPHOCTH). BHUIbI KOBaJIEHTHOM CBSI3M (C TpUMEpamu).

12. MoHHas cBs3b, MEXaHU3M ee 00pa3oBaHus. OcCOOEHHOCTH BELECTB C HIOHHOM CBA3bI0. MeTauinye-
CKasi CBA3b M 00Ill1Ee CBOMCTBA METAJLJIOB.

13. Mexmonexymsipasie B3aumoaericteusi. Cuibsl Ban-nep-Baansca (opueHTanmmonnoe, HAYKIIMOHHOE,
JTUCTIEPCUOHHOE B3auMOCHCTBUSA). BomopoaHas CBA3b.

14. Arperartnble cocTosiHUA BenecTB. [loHATHE 0 KpUCTAUIMUECKON perieTKe. THUIbl KpUCTaNInYECKUX
pEILIETOK, CBOICTBA BEILIECTB, CBSA3AHHBIE C HUM (C IPUMEpPaMHu).

15. I'uGpuuzanus aTOMHbIXOpOUTaNel Mpu 00pa30BaHUU XUMHUUYECKOH cBsi3u. Tumbl rubpuauzanuu.
[IpocTpaHcTBEHHAs CTPYKTYpa U MOJIIPHOCTH MOJIEKYJI (HA KOHKPETHBIX IIPUMEPax).

16. CTpoenre KOMIUIEKCHBIX COeTUHEHHM (Ha mpumepax). KommiementapuocTs. Jlucconumanus KoM-
IJIEKCHBIX coeqnHeHn. KoHCTaHTa HECTOMKOCTH.

17. Kimaccudukanusi 1 HOMEHKJIATypa KOMIUIEKCHBIX COSUHEHUM (C TpuMepaMu). 3HAaYCHUE KOMIIIEKC-
HBIX COCIMHEHNN.

18. Tepmonunamuyeckue cucteMsl U npoueccel. [lonstue o ¢azax. @azoBbie paBHOBecus. PazoBas qua-
rpaMma coctosinus Bojbl. [IpaBuio ¢das.

19. [lonsTHe o TepMoauHaAMUUecKUX QyHKUUAX. BHyTpeHHss sHeprus u sHTanbnus. [lepBblil 3aKoH Tep-
MoAUHAMUKH. TernoBoit 3pdexT peakunii. Tepmoxumuueckrue ypaBHeHUs. 3akoH ['ecca B TepMoxu-
MUYECKHUX pacueTax.

20. DuTponus kak pyHkuusa coctosHus cuctemsl. 11 u Il 3akonb! TepmouHamuku. OnpeneneHue u3me-
HEHUS SPHTPOIMHU B X0JIe XUMUYECKUX peakiuil. MI3meHnenue suTponuu npu (a3oBbIX epexoiax.

21. Onpenenenne HAPABJICHHS U TIPEiea CAaMOTIPOU3BOJIBHOTO MTPOTEKAHUS PEAKIHI. DHTAIBITUNHBINA 1
sHTponuitHbIi (pakTopbl. CBoOOAHAS S3HEprus ['n66ca. Temneparypa paBHOBECHS.

22. CKOpOCTh XMMHUYECKOHN peaknu. 3aKOH JEHCTBUS Mace Ui FTOMO- U T€TEPOreHHbIX peakuui (¢ npu-
MepamH). 3aBUCUMOCTb CKOPOCTH peaKUu OT KOHIIEHTpAllui BEIIECTB, JaBlIeHUs U 00beMa CUCTEMBI,
TIJIOIAIA TTIOBEPXHOCTH paszfiena ¢as.

23. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakiuu oT Temrepatypsl. [Ipasuno Bant-I'odda. ueprus ax-
THUBALIMU. DHEPreTUYecKre TuarpaMMbl X0/1a 9K30- U SHAOTEPMUUYECKON peakluu.

24. Karanmu3: Busibl, MeXxaHn3Mbl. OCOOEHHOCTH KaTATUTHYECKUX MPOIIECCOB. DHEPreTUICCKUE Jrarpam-
MBI KAaTAIMTUYECKON U HEKATAIUTUYECKON PEaKIINH.

25. Xumuyeckoe paBHOBecHe, ero npusHaku. KoHcTaHTa paBHOBECHS ISl TOMO- U I€TEPOTrE€HHBIX peak-
Ui (c mpumMepamu).
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26. BnusiHue u3MeHeH!s KOHLIEHTpAalUil BELECTB, TEMIIEpaTyphl, 1aBJIE€HUS U 00beMa CUCTEMbI, KaTalu-
3aTOpPOB HAa XUMHYECKOE PaBHOBECUE U KOHCTaHTY paBHOBecHs. [Ipuaumn Jle-IlaTense.

27. llonsarue o pactBopax. CriocoObl BRIpaXEHUS KOHIICHTPAIIUA PACTBOPOB.

28. PacTBOpbI HEANEKTPOIUTOB. 3aKoH Payns u cneactBus u3 Hero. Kpuockonus v 30yIInoCKONHS.

29. Ocmoc. PacTBopbl HecMeluBaromxcs xuakocrei. [leperonka. DkcTpakuus.

30. Teopus >MEKTPOUTHUECKON TUCCOIUAIIMN. MeXaHU3MBbI TUCCOIUAIIMH BEIIECTB C HOHHOW U KOBa-
JIEHTHOM TOJIAPHOH CBs3bI0. TeroBoii a3 dexT mporecca pactBopeHus. CTyneH4arasi IUCCOMAIIHS.

31. PacTtBOpsI cnadbix anekTposintoB. Ctenenpb auccouuanuu. Koncranrta aucconuanuu. 3aKoH pa3das-
nenust OcTBanbra.

32. CwbHBIE JIEKTPOJIUTHL. AKTUBHOCTh HOHOB. lOHHAsI cuiia pacTBopa.

33. KucioTHO-OCHOBHbIE CBOWCTBA BELIECTB C TOUKU 3PEHUSI TEOPUH DIEKTPOIUTHUECKON AUCCOLMALIUH.
Jpyrue Teopun KUCIOT U OCHOBAHMIA.

34. YcnoBus npoTeKaHUs peakinii 0OMeHa B pacTBOpax 3JIEKTPOJIMTOB (C IpUMepamu). Y CIOBUE BbIIa-
JeHus ocanka. Peakium HedTpann3anuu.

35. Monnoe npousseaenue Boasl.pH. UnaukaTopsl. bydepnbie pacTBopsbI.

36. PacTBOpBI MaIOPacTBOPUMBIX 3IEKTPOHTOB. PactBopumocts. [IpomsBenenue pactBopumMocTtu. Yc-
JI0BHE 00pa30BaHUs OCAIKOB MaJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.

37. I'mpposnm3 coneit. Bunbl runponusa (Ha mpumepax). CriocoObl cMeleHus paBHOBECUS THIPOIIU3A.

38. Crenens u KOHCTaHTa Tuposin3a. Onpenenenue pH pacTBOPOB ruIPOIM3YIONINXCS COJICH, 00pa3o-
BAaHHBIX KHCJIOTAaMU U OCHOBAHUSIMU Pa3HOM CHIIbI (Ha IpUMepax).

39. OKuCIUTENHEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BELIECTB, MX 0OOCHOBAHUE C TOUKHU 3PEHUS CTPOCHUS
aToMoB. CTeneHb OKUcieHUs. TUIIbl OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKLUii (Ha MpUMeEpPax).
Merton anekTpoHHOr0 Oananca (Ha IpuMepe).

40. OOmre 3aKOHOMEPHOCTH IEKTPOXUMHUYECKUX MTPOIIecCCOB. BO3HUKHOBEHHE 3JIEKTPOTHOTO MTOTEH-
nuana. lllkana cTaHIapTHBIX AMEKTPOAHBIX MOTEHIIMATIOB. 3aBUCUMOCTD JIEKTPOIHBIX TOTEHIIUAJIOB
OT AKTUBHOCTH MOHOB B pacTBope. YpaBHeHue HepHcra. MI3MeHeHne akTUBHOCTEN MOHOB B aHOTHOM
Y KaTOJIHOM 30Hax mpu padore ['D.

41. Tumsl snekTpoaoB. CTaHIAPTHBIA BOJOPOAHBIN IEKTPOI, €0 CTPOCHHE. Y PaBHEHHUSI MPOIIECCOB,
MIPOTEKAIOIIKX HAa BOJOPOJIHOM U KUCIOPOJIHOM 3JIEKTpoJax Ipu pa3HbiX 3HaueHusx pH. U3menenune
pH cpensl ipu padboTe BOIOPOAHOTO U KUCIOPOJHOTO AIEKTPOIOB.

42. 'anpBaHUYECKHE 3I€MEHTHI: ycia0BHs padoTel, /1C u HanpsbkeHue. Y CTpOHCTBO U cxeMa paboThl
rajgbBaHuueckoro snementa Jlanuas-Axoou. [Iporeccel, mpoTekaromnye Ha SJIEKTPOIax.

43. KoHIIeHTpallMOHHbIE TaJbBAHUYECKHUE 3JIEMEHTBI: YCIOBUS PabOThl, CXeMa, YPaBHEHHUSI 3JIEKTPOIHBIX
nporieccoB, I/IC (Ha KOHKPETHOM TIPUMEPE).

44. Tonspu3zanus 37eKkTpo1oB. Ee Buabpl 1 MeXaHU3Mbl. 3HaUEHHE MOJIIPU3ALUU B PA3INYHBIX 3JIEKTPO-
XUMHUYECKUX CUCTEMAX.

45. DnexTpoau3 (Ha mpuMepe IEKTPOJIH3a PACTBOPA COJIM C PaCTBOPUMBIM aHoAoM). [TociemoBarens-
HOCTb 3JIEKTPOHBIX IPOLIECCOB.

46. KonnuecTBeHHbIE 3aKOHOMEPHOCTH 31ekTponu3a. [lonspuzanus npu anexrponuse. [Ipumenenue
AJIEKTPOJIN3A.

47. Koppo3usi MeTaJlJIOB, €€ BUbL. Y CJIOBUS MPOTEKAHUSI JIEKTPOXUMHUUECKONH KOppo3uu. CXeMbl MUKpO-
raJlbBAHMYECKUX KOPPO3HOHHBIX 3JIEMEHTOB, YPAaBHEHUS aHOHBIX U KaTOJHBIX ITPOLIECCOB.

48. MeTtamnueckre U HEeMEeTAJUIMUECKHEe MOKPBITUS KaK METOJ1 3allUThl OT KOppo3uu. CXxeMbl KOppo3u-
OHHBIX IEMEHTOB, BO3HUKAIOLIUX [IPH HAPYLICHUH METAJUTMUYECKUX MOKPBITHM.

49. CymHOCTb 3JEKTPOXMMHUYECKUX METOJOB 3alUThl OT Koppo3uu. [laccuBHOCTh MeTanoB. Jleruposa-
HUE.

50. MeTtoapl 3alUTHI OT KOPPO3UHU, OCHOBAaHHbIE HA U3MEHEHUH CBOMCTB KOPPO3MOHHOM cpefbl, UX TEO-
peTndeckoe 000CHOBAHUE.
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51. Teopust cTpoeHuUs OpraHMYECKUX BellecTB. Tumsl THOpUAN3alK aTomMa yriepoja (¢ npuMepamMmu KOH-

52.

53.
54.
55.
56.
57.

38.
59.

60.

61.
62.

63.
64.

65.
66.
67.

68.
69.
70.

71

73.
74.
75.
76.
77.

78

79.
80.

81.
82.

KPETHBIX BEILIECTB).

OTnu4mst OpraHMYecKuX BEIIeCTB OT Heopranndeckux. CriocoOsl n3o0paxkeHus: GopMmys opraHude-
CKHUX BEILECTB (C mpuMepamH).

Knaccugukanuu opr.BemecTs N0 CTPOEHUIO LeNH U QYHKIMOHAIBHBIM IrpynnaMm (¢ puMepamu).

[ToHsiTHIE O TOMOJIOTUH U U30MEPUH OPraHUYECKUX BellecTB. ['oMosiornueckuit psi alnKkaHoB.

[IpaBuna cocraBieHuss Ha3BaHUN OPraHUYECKUX BELIECTB (Ha MpUMepax).

Buel n3oMepun opraHu4eckux BenlecTB (Ha MpUMepax BELIECTB C HA3BAHUSMU).

Bunel peakuuii Mex1y opraHn4ecKMMH BellecTBaMU (Ha MpuMepax: TupupoBaHue, IeTUApUpOBaHue,
rupaTanus, Jeruparanus, raloreHupoBaHye, TiApoTraJoreHupOBaHKe, U30MepU3alis, THIPOJIu3,
sTepuduKaLnsl, OKUCICHHE, BOCCTAHOBJIEHUE, HEUTpaInu3aLus).

[ToHsiTHE O BHICOKOMOJIEKYIISIPHBIX coequHeHHsIX. CTpoeHue 1 0011ue CBOMCTBA MOJIMMEPOB.

Knaccudukanuu noammepoB 1o MPOUCXOKICHUIO, TI0 GopMe MOJIEKYJ, O (PU3UKO-MEXaHUYECKUM
CBOMCTBAM, 110 OTHOIIEHHUIO K HATPEBAHUIO (C IpUMEpaMu).

OuznyecKkue COCTOSIHUS MOJTMMEPOB. TepMOIIaCTUYHbIE U TEPMOPEAKTUBHBIE TIOJIMMEPHI (C IpUMe-
pamu). [loHsTHE O CTapeHUU OTUMEPOB.

Crioco6bl nostyueHust noJimMepoB. Peakiiny nmoamuMepu3anuy 1 MOJIMKOHIEHCAMH (Ha IpUMeEpax).

[ToHsiTHEe O MOBEPXHOCTHOM YHEPTUM U MOBEPXHOCTHOM HaTsKeHUH. COpOLIMOHHBIE TPOLIECCHI: KIlac-
cuduKanus, TepMOJUHAMUYECKNE OCOOCHHOCTH, IPUMEHEHHE.

[Tonsitue 06 amcopOuum. AncopOrus XuMudecKas u puznyeckasi, X 0COOEHHOCTH.

3aBUCUMOCTB a/1IcOPOLIUU OT pa3InyHbIX PakTopoB. M3oTepma ancopOuun. Teoprs MOHOMOJIEKYIISIp-
HOH azcopOIuu.

AncopOrus U3 pacTBOPOB: 0COOEHHOCTH, BUbI. loHOOOMEHHast ancopOius, ee MPUMEHECHHE.

CmauuBanue, ero Bujpl. ['unpodunbHoCcTh U THAPOHOOHOCTS.

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA: CTPOCHUE, CBOMCTBA, KJIaCCU(PHUKAIUs, 00JIaCTH IPUMEHEHUS.
Pons [1AB B cTabuinzanuu JUCTIEPCHBIX CUCTEM.

JlucniepcHbIC CUCTEMBI: TTOHATHE, KIacCU(UKAIUH (C IPUMEPAMH).

Crioco0bl MoTyyeHust AUCTIEPCHBIX CUCTEM, TEPMOJUHAMUYECKHNE OCOOEHHOCTH X 00pa30oBaHUsl.

MonekynsapHO-KUHETUYECKUE, ONITUYECKUE U ANEKTPUUYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM.

. Komnounnneie pactBopbl. OniricaHue CTPOSHUSI MUIICIIIBI (Ha IPUMEPE).
72.

Kunernueckas u arperaTuBHasi yCTOMYUBOCTD TUCTIEPCHBIX CUCTEM; (DaKTOPHI, €€ 00YCIOBIUBAIOIINE.
Koarynsiusi, MeTo sl Koaryssiud. 3auiuTa KOJUIOUI0B.

OMynbcuu: Kiaccu(uKaiys, CBONCTBA, IPUMEHEHHE.

MeTtoap1 oTIpeieTICHUs TUTIA SMYJIBCUNA U UX TEOPETUUECKOEe 000CHOBAHHUE.

MeTobl ostydeHus ¥ pa3pyiieHus amynbeuil. OOpaienue gpa3 IMyIbCHH.

[Tonsitue 06 smynbraropax. MexaHu3mbl CTaOMIIM3AIMHI SMYIbCUI SMYJIbraTOPaMy Pa3HbIX TUIIOB.

[lenpl: 0COOEHHOCTU CTPOEHHUSI, METO/IbI MOTYUYECHUSI U pa3pyIlLeHUs, IPUMEHEHHUE.

. Adpo3osn: knaccudukanms, cBoicTBa (00IIME C IPYrUMH TUCIIEPCHBIMU CUCTEMaMHU U 0coObIe). Me-

TOJIbI IIOJIy4E€HHUS U pa3pyLIEHUs a3po30Jieil. 3HaueHue a’po301ed B IPUPOAE U IPOMBIIIIEHHOCTH.
CycrnieH3uu: TIOHATHE, KITacCUPHUKAIHsI, 0COOCHHOCTH, MOJIydeHHE, IpUMeHeHne. THKCOTpoIusI.
[TonsiTue o pacTBOpax BHICOKOMOJNEKYISPHBIX coeauHeHnil. OcobenHoctu pactBopenust BMC. Xa-

PaKTEpUCTHKA IIPOLECCa HAOyXaHMUsL.

Ocob6ennoctu pactsopoB BMC no cpasaenuto ¢ pacteBopamu HMC 1 KOJUTOMIHBIMU PacTBOPAMHU.
CTpyKTypHUpOBaHHE AUCHIEPCHBIX cUcTeM U pacTBopoB BMC. I'enu u cTyIHH, UX CXOACTBO U Pa3iiv-
yue, npumeHeHue. CuHepesuc.
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6.4 MeTogmyeckue mMaTepuanbl, onpegensilowMe npoueaypbl OLEHUBAHUS 3HaHWUM,
YMEHUM, HaBbIKOB U (UNU) onNbiTa AOeATeNbHOCTW, XapaKTepusyllmx ITanbl
dopmMUpoOBaHMA KOMNETEeHUUN

[Ipouenypsl olleHUBaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOLIUX 3Tanbl (HOPMHUPOBAHUS
KOMHGTCHHI/H\/’I, H3JI0KEHBI B MCTOANYCCKUX PCKOMCHAAIUAX 110 U3YUCHUIO AUCHHUITIIMHBI ((XI/IMI/ISI)), B KO-
TOPBIC BXOOAT METOJUUCCKUEC PCKOMCHAALWMK K BBIIIOJHCHHUIO W 3alIUTC na6opaTopHHx pa60T, II0 BBI-
MIOJIHEHUIO pacueTHO-rpaduueckoi paboThl U 33JaHUN HAa CAMOCTOSTENbHYIO paOoTy (IPUIIOKEHUE K Ha-
crosiedt PITT).

7. NepeyeHb OCHOBHOMW U AONONHUTENTLHON Y4eOHOWN NuTepaTypbl, Heo6xoanmon aAns
OCBOEHMUA AUCLUNIIUHbI

a) OCHOBHAasl JIUTePaTypa

1. AxmeroB, H.C. Ob6mas u Heopranuueckas XuMus [DIEKTPOHHBIA pecypc]| : yueOHUK. — DIek-
TPOH. JlaH. -  CII6. : Jlaup, 2014. - 752 c. —  Pexum  pocryna:
http://e.lanbook.com/books/element.php?pll 1d=50684 — 3arn. ¢ skpaHa.

2. JIyneiiko, T.I'. Beenenne B 06mryto xumuro: yaeounuk / T.I". JIyneiiko; MunuctepctBo oOpa3oBa-
Hus U Hayku Poccuiickoit @enepanun, deaepanbHOe rocyAapCcTBEHHOE aBTOHOMHOE 00pa30oBaTEsIbHOE
yupexxJieHue BbIclIero npodeccuoHaibHoro oopazoBanus «tOxHbIN (enepanbHblii YHUBEPCUTET», XU-
Muuecknil pakynpTeT. - PoctoB-u/]] : M3natensctBo KOxkHOTO dhenepanpuoro yausepcuteta, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [DnexTpoHHbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=241121

0) I0MOJTHUTEIbHAS JIUTEepaTypa

1. COOpHUK MHAMBUAYAIbHBIX 3aJaHUM 10 Kypcy "Xumus" : [MeTOA. yKa3. Al CTYACHTOB 00yY.
o HampaslyieHuto "OnexkTposHepreTtuka’, "Temnosnepreruka”, "DIEKTPOTEXHUKA, AIEKTPOMEXaHUKA U
anekrpoTexHosorun", "OnroTexHuka", "OIeKTpoHUKa U MUKpO3JIekTpoHuka", creu. "l[luiesas nHxeHe-
pust Mansix npennpustuii] / CO® MOU; cocr. JI. @. Ocranenko, H. b. I'nebdosa, I'. B. KopoTkoBa.— Cmo-
snenck : CO MOBH, 2010 .— 52 c.

2. Pabouas Tetpans no xumuu. B 2-x 4. Y.2: MeToquueckue peKoMeHIauuu no kypey "Xumus"
(nns Hanpasnenus "TexHonornyeckue MamuHel 1 obopynosanue" / CO MOU; coct. H.b. T'nebosa, I'.B.
KopoTkoBa .— [2-¢ u31.] .— Cmonenck : CO MDU, 2014 .— 32 c.

3. Ocranenxo JI.®., I'nedosa H. b., Kopotkosa I'. B.CinoBapp-cripaBOYHUK OCHOBHBIX MOHATHI U
TEPMHUHOB [0 XUMHUHU yueOHO-MeToauuyeckoe nocodue. — Cmonenck PUO ¢unmana I'OY BIIO «M3U
(TY)», 2009.- 188 c.

4. I'meboBa H. b., Ocranenxo JI.®. COOpHUK 3aJa4 U YOpaKHEHUH 1o Kypcy «Xumusp». Cmo-
nenck PUO ¢unmuana 'OY BIIO «M3U (TY)» 2012 -124 c.

5. CoopHuk 1abopaToOpHBIX paboT Mo XxumuM (i HampaBiieHus "TeXHOIOTHYeCKne MAIIUHBI U
o6opynoBanue" / CO MOU; coct. H.b.I'nebosa . — Cmonenck : CO MDBU, 2014 — 68 c.

6.Anapnes, A.W. Ob6mas xumus. COOpHHK 3aJaHU C MPUMEpPaMH pelIeHUM: ydyeOHoe mocooue /
AWM. Anapues, JLU. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-7782-2255-7;
[DnexTponHbIit pecypc]. - http://biblioclub.ru/index.php?page=book red&id=228947&sr=1

7.Bapenuos, B.K. DnextpoxuMuyeckue cuctemsl U mpouecchl: yuedHoe nocodue / B.K. Bapen-
oB, H.A. Poroxuuko, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [DnexTpoHHbIN pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=228776
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8.MoxoB, A.N. Coopuuk 3amau 1o obmuieit xumuu: yaeobnoe nmocooue / A.M. Moxos, JI.W. LlypsI-
ruHa, 1.M. Antommua. - KemepoBo: KemepoBckuil rocynapctBeHHbli yauusepeuret, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [DnexTpoHHbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232378

8. MepeyeHb pecypcoB MHHGOPMALUNOHHO-TENIEKOMMYHUKALUOHHOU ceTn «MHTepHeT»
HeobXoAUMbIX AN OCBOEHUSA AUCLMUMNIIUHbI

http://www.xumuk.ru/ — IlpencraBieHbl 3J€KTPOHHBIE CHPAaBOYHHKH, on-line y4eOHHMKH 11O
HEOPraHUYECKOU, OPraHNYECKON U KOJUIOMHON XUMHH.

http://chemtest-online.ru/index/poleznye resursy po khimii/0-94 — On-line TecTbl M MaTepuanbl IO
XAMUH.

http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.7 — DnexkTpoHHbIE yueOHBIE TOCOOMS 1O OOIIeH
XUMHH

9. MeToanyeckue YKasaHuAa ans o6yqa|oumxc;| no OCBOEHNO ANCLUMUIMIINHDI

JlucumiinHa npeycMaTpUBaeT JIEKIIMM OJIMH pa3 B HEZAEI0, Ja00paToOpHbIe 3aHATHE KAXKIYIO He-
JIeNII0 C OTJEJIbHBIMU 3aHATHUSAMU Ha 3alllUTy U MpPaKTUYECKUE 3aHATUS yepe3 Hexaento. M3ydenue xypca
3aBepUIAECTCS SK3aMEHOM).

YcnemHoe uzyueHue Kypca TpedyeT noceneHus JeKIUi, akTUBHOW paboThl Ha MPaKTUYECKHX 3a-
HATUSAX U JIaDOpaTOPHBIX pabOTaX, BHIMOJHEHHS BCeX yU€OHBIX 3aJaHUN IpernoaBaTelis, 03HAKOMIICHUS
C OCHOBHOMW M JOTIOJIHUTEIBHOM JINTEPATYPOl.

Bo BpeMs ieKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

Pabota ¢ KoHCIIEKTOM JIEKIMH NpeAarnoaaraeT IpoCMOTP KOHCIEKTa B TOT XK€ JIEHb MOCJIE 3aHSITHH.
[Ipu 3TOM HEOOXO0AMMO MOMETUTH MaTepuabl KOHCIIEKTa, KOTOPbHIE BBI3BIBAIOT 3aTPYJHEHUS ISl IOHU-
MaHus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaTbCs HAWTH OTBETHI HA 3aTPYAHUTENbHBIE BOIIPOCHI, HC-
M0JIb3YySl pEKOMEHIyeMYylo JuTeparypy. Eciu emy caMocTosTenbHO He ynanoch pa3oOparbcsi B MaTepua-
Je, He00X0MMO cPOpPMYIHPOBATH BOIIPOCHL U OOPATUTCS 3a MOMOILBIO K IIPENOJaBaTeNI0 Ha KOHCY/IbTa-
Y WIN OJYDKaNrIe JIEKIIUN.

OO6yuaromeMycss HEOOXOIMMO PEryJSIPHO OTBOJIUTH BPeMs JJisi IOBTOPEHUS MIPOWIEHHOTO MaTe-
puaia, IpoBepsisi CBOU 3HAHMSI, yMEHHUS U HABbIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckune (ceMHHApPCKHE) 3aHATUSI COCTABISIOT BaXHYIO 4acTh NPOQECCHOHAIBHON MOJIo-
TOBKU CTyAeHTOB. OCHOBHAsI 1I€7Th NPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUHN - (hopMHUpOBaHUE y
CTYJIEHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBILIUIEHHUS ITyTEM PHUOOPETEHHSI IPAKTUUECKUX HaBbIKOB.

Metouyecke ykazaHusl K IPAKTHUECKUM (CEMUHAPCKUM) 3aHATUSM [0 TUCLUIUIMHE Hapsiay C
paboueil mporpaMmMoiil u rpadukoM yueOHOTO Mmpolecca OTHOCITCS K METOAMYECKUM JIOKYMEHTaM, OIpe-
JeJIAIOMM YPOBEHb OPraHM3allMK U KayecTBa 00pa30BaTeIbHOro Mpolecca.

Conepxxanne npakmuueckux (cemunapckux) zauamui puxcupyercs B PIIJ] B paznene 4 nHactos-
1IeH IPOrpaMMBl.

Baxneiiieil cocrapisitomien 11060 GopMbl MPAKTUUECKUX 3aHATUN SBISIOTCS yIpaKHEHUs (3a-
nanusi). OcCHOBa B YIPa)KHEHUU - IPUMEP, KOTOPBIM pa3dupaercs ¢ NO3ULUI TEOPUU, Pa3BUTOM B JIEKLUU.
Kak mpaBuio, ocHOBHOE BHUMaHHE ynensieTcsi GOpMUPOBAHUIO KOHKPETHBIX YMEHUH, HaBBIKOB, UYTO U
OTpeJIeIIIeT CoJIepKaHue AEATEeIbHOCTU CTYACHTOB - pelIeHHe 3ajad, rpaduyeckue padoThl, YTOUHEHHE
KaTeropuil 1 MOHATUI HAYKH, SBJSIOUIUXCS MPEANOCHIIKOM MPaBUIbHOIO MBIIIJICHUS U PEUH.

[IpakTnueckue (ceMUHAPCKUE) 3aHATHS BBIIOJIHAIOT CIEIYIOIINE 3a/1a4H:

CTUMYJIUPYIOT PETyJIIpHOE M3yuE€HUE PEKOMEHAYEMOU JUTepaTyphbl, a TaKK€ BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIHIOHHOMY KYpCY;
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3aKpEIUISIOT 3HAHMSI, TOJTyYE€HHBIE B IIPOLIECCE JIEKIIMOHHOTO O0YyUYEHHS U CaMOCTOSITENIbHOM pabo-
TBI HaJ| JINTEPATypOH;

pacmupstoT 00bEM MpodhecCHoHaATBFHO 3HAYMMBIX 3HAHHUH, YMEHUN, HaBBIKOB;

MIO3BOJISIFOT MPOBEPUTH MIPABUIIBHOCTH paHEE MOTYYCHHbBIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIJIEHUS, YCTHOTO BBICTYIUICHUS,

CIOCOOCTBYIOT CBOOOTHOMY OIEPUPOBAHUIO TEPMUHOJIOTHEH;

MIPEIOCTABIISIIOT MPENOAaBaTeN0 BO3MOXKHOCTh CUCTEMAaTHYECKH KOHTPOJIMPOBATh YPOBEHb CaMO-
CTOSITENILHOU pabOThI CTYJICHTOB.

[Ipu moAroToBKE K NPAKTHYECKUM 3aHATHAM HEOOXOAMMO IMPOCMOTPETh KOHCIEKTHI JIEKIUHI 1
METOIUYECKUE YKa3aHUsI, PEKOMEHIOBAaHHYIO JINTEpATypy MO JaHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

B xoz€ BbINONHEHNS UHIMBUYaTbHOTO 3aJJaHUs IPAKTUYECKOTO 3aHSTHSI CTYIE€HT TOTOBUT OTYET
0 pabote. B oTuer 3aHOCATCS pe3yabTaThl BHIIOJHEHHUS Ka)XJ0r0 IMyHKTa 3a7aHus (CXEMbl, JUarpaMMbl
(rpadukn), TabIUIBI, pacUEThl, OTBETHI HAa BOIIPOCHI IYHKTOB 3aJaHUsl, BBIBOJBI U T.11.). [IpumepHsIii 006-
paszel; opOpMIICHHS OTUETa UMEETCsl Yy MPENo1aBaTeisi U JOBOJUTCS /10 CTY/EHTA.

3a 10 MUH 10 OKOHYAHUS 3aHATHUS MPENoJaBaTellb MpoBepseT 00bEM BBINOIHEHHONW Ha 3aHATUU
paboThl ¥ OTMEUAET pe3ysibTaT B paboueM KypHale.

OcTaBiinecs: HEBBIMOJIHEHHBIMU ITYHKTHI 33/1aHUS IPAKTHUECKOIO 3aHATHUS CTYJEHT 00s13aH J10/1e-
J1aTh CAMOCTOSITEIIBHO.

[locne mpoBepku oTueTa IMpernojaBaTelb MOXKET HPOBOJUTH YCTHBIM WJIM MHCbMEHHBIH OIPOC
CTYAEHTOB JJIsl KOHTPOJISI YCBOEGHUSI UMU OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHUH 10 TEME 3a-
HATUSA (CTYIEHTBI TOJDKHBI 3HaTh CMBICI MOJYYEHHBIX UMM PE3yJbTaTOB M OTBEThl Ha KOHTPOJIbHBIE BO-
npocsl). [1o pesynpraTam npoBepKU OTYETA U ONPOCA BHICTABIISAETCS OLIEHKA 32 MPAKTUYECKOE 3aHSTHE.

JlabopaTopHble padoThI COCTABISIOT BAXKHYIO YacTh MPOQPECCUOHATBHOMN MOArOTOBKU CTYICHTOB.
OHu HampaBlieHbl HA SKCIEPUMEHTAIBHOE MOITBEPIKIICHUE TEOPETUICCKUX TTOJIOKEHUH 1 (popMUpOBaHUE
y4eOHBIX U MPOPECCHOHATIBHBIX IPAKTUYECKUX YMEHHM.

BrimosHeHne cTyaeHTamMu J1ab0paTOPHBIX paboT HAIIPABJICHO Ha!

000011eHre, cUCTeMaTH3alUI0, YIIIyOJIeHHe, 3aKpErIeHUe MOIYYEHHbIX TEOPETUUYECKUX 3HAHUI
M0 KOHKPETHBIM TeMaM JAUCIUTUINH;

(dbopmMupoBaHre HEOOXOIUMBIX MPO(HECCHOHATEHBIX YMEHUN U HABBIKOB;

JIMCUMIUIMHBL, 110 KOTOPBIM IIAHUPYIOTCS JIabopaTopHble pabOThl U UX 0OBEMBI, ONPEAEISIOTCS
pabounMu y4eOHBIMU TIJTAHAMH.

Meroandeckue ykazaHusl 10 TPOBEICHUIO JTA0OPAaTOPHBIX paboT pa3padaThIBAIOTCS HA CPOK JICH-
ctBus PI1J] (I1I1) u Brirouarot:

3arjaBue, B KOTOPOM yKa3bIBaeTcsl BUJ paboThl (JJabopaTopHas), ee HOpsAIKOBBIM HOMEpP, 00bEM B
9yacax 1 HAaNMECHOBAHHE;

1enb paboThI;

MpEeAMET U CoJiep>kaHue padoThI;

000pyI0BaHUE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

MOPSIIOK (TIOCIIEI0BATEIBHOCTD ) BHIIOJHEHUS padOThI;

MpaBUJia TEXHUKW 0€30MaCHOCTH M OXPaHbI TPyJa MO JaHHOU padoTe (Mo HeOOXOIUMOCTH);

oOurue npasuia Kk opopmiieHUI0 paboThI;

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHHS,

CIIMCOK JINTEPATYyphl (110 HEOOXOIUMOCTH).

Copneprxanue nmabopatopHbix padot ¢pukcupyercs B PI1] B pa3nene 4 HacTosIIeH mporpaMmel.
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[Ipu nnanupoBaHuu 1a0OPATOPHBIX pabOT CIENYET YUUTHIBATh, YTO HAPSAIY C BEAYLIEH LIEJbIO -
MOATBEPK/ICHUEM TEOPETUUYECKUX MOJIO0KEHUH - B X0JI€ BBIIIOJHEHUS 3aJJaHUI y CTYICHTOB (JOPMUPYIOT-
Csl IPAKTUYECKUE YMEHUS U HaBBIKU OOpalleHus ¢ J1abopaTOpHbIM 000pYyAOBaHHUEM, alnapaTypou U T.I,
OnHu (yMeHUs1) MOTYT COCTaBJIATh YacTh MPO(ecCHOHAIBHON MPaKTUUYECKON MOATOTOBKH, a TaKXkKe Hcclie-
JoBaTeNbCcKue yMeHUs (HaOaroaaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAaHABIMBATH 3aBUCUMOCTH, J€NaTh
BBIBOJIbI 1 0000IIEHUS, CAMOCTOSITENIbHO BECTU UCCIIEI0OBAaHUE, 0(OPMIISTH PE3YJIbTATHI).

CocraB 3amanuii A1 J1abopaTtopHO pabOTHl CIUIAHUPOBAH C TAKUM pPACUETOM, YTOOBI 32 OTBE-
ACHHOC BpEMs OHU MOTJIN OBITh KAYECTBEHHO BBIIIOJIHEHEI OOIBIIMHCTBOM CTYACHTOB.

Heo0xouMbIMU CTPYKTYpPHBIMH 3JIEMEHTaMU J1JaO0OpaTOPHOU pabOThl, HIOMUMO CaMOCTOSATEIbHON
JESITEIbHOCTH CTYACHTOB, SIBIISIFOTCSI MHCTPYKTAX, MPOBOIUMBIN IPENoAaBaTeeM, a TakKe OpraHu3aius
00CYXJIEHHSI UTOTOB BBITIOJIHEHUS J1a00OpaTOPHOM pabOTHI.

Brinosinenuto nabopatopHbIX pabOT HpealIecTBYeT IPOBEpKa 3HAHUN CTYJE€HTOB — UX TEOPETU-
YEeCKOUM TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHUSI.

[Topsimox mpoBeaeHMS JAOOPATOPHBIX PadOT B IIEJIOM COBIAIAET C MOPSIKOM IMPOBEACHUS MPAK-
TUYECKHX 3aHATUHA. [IoMHUMO COOCTBEHHO BBITIOJHEHUS PaOOTHI I KaXKI0H TaO0opaTopHOU pabOTHI mpe-
JyCMOTPEHA MPOLEIypa 3aIIMUThI, B X0/I€ KOTOPOW MPENoAaBaTelb MPOBOJUT YCTHBIA WJIM MHUChbMEHHbIN
OTIPOC CTYJIEHTOB ISl KOHTPOJISA MOHUMAHUSI BBITIOJTHEHHBIX MU U3MEPEHUH, PABUILHOM MHTEPIIPETa-
AU TIOJTYYCHHBIX PE3YJIbTATOB M YCBOCHUSI MU OCHOBHBIX TEOPETUUYECKUX M MPAKTHYCCKUX 3HAHUM T10
TEeME 3aHATHSL.

[Ipu moaroToBKE K IK3aMeHY B JOIMOJIHEHUE K U3YUEHHUIO KOHCIIEKTOB JIEKLIUH, y4eOHBIX TO0COOUM
U ClIaiiIoB, HEOOXOMMO II0JIb30BATHCS Y4E€OHON JINTEpaTypod, pEeKOMEHJOBAHHOW K HACTOSAIIEH Ipo-
rpamme. [Ipy NOAroTOBKE K 9K3aMEHY HYKHO M3yYUTh TEOPHIO: OIIPEAEIICHUs BCEX MOHATHM U MOIXO0IbI
K OLICHMBAHUIO JI0 COCTOSIHUS IOHUMAHU MaTeprasa U CaMOCTOSTENIBHO PELINTh 110 HECKOJIBKY THIIOBBIX
3aja4 U3 Kaxxaou tembl. [lpu pemienun 3amad Bcerja HEOOXOIUMO YMETh KaueCTBEHHO HMHTEPIPETUPO-
BaTh UTOI PELICHUS.

CamocrositesbHas padora cryaeHToB (CPC) no nucuuminae urpaet BaKHYIO POJIb B XOJ€ BCe-
ro yaeOHOro mporecca. Metoauueckue mMarepuaibl U pekoMenaanuu st ooecnieuenuss CPC rorossarcs
MpernoaaBaTCIEM U BbIJIAIOTCA CTYACHTY.

10. MNepe4vyeHb WHGpOPMALUOHHBLIX TEXHONMOIMUNA, UCMNOSIb3YyeMbIX MNPU OCYLLEeCTBIIEHUN
obGpa3oBaTenbHOro npouecca no AUCLUUNNMHE, BK/OYasa nepe4vYeHb MNPOrpaMmMHOro
obecne4vyeHUss U UHPOPMALIMOHHbIX CNPaBOYHbIX CUCTEM (MPU HEO6XO0ANMOCTH)

[Ipu mpoBeneHUY JIEKIMOHHBIX 3aHATHI MpelycMaTpUBaeTCsl MCIOJIb30BaHUE cucmem MYIJbTH-
Meaua.

23



CHMONEHCKAT
¢~ @unian
Pabouas npoepamma oucyunnunot 51.5.10 «Xumusy RN

T D)

11. OnucaHne MmaTtepuanbHO-TeXHUYECKOM OGa3bl, HeOOXOAMMOM ANA OCyLeCTBNEeHUNA
obpa3oBaTenbHOro npowuecca no AuMcuuninHe

JleKIIHOHHBbIE 3aHATHS:

AynuTtopus, OCHAlllEHHAas NPE3EHTALMOHHOW MYJIbTUMEIUIMHONW TEXHUKOW (IIPOEKTOp, 3KpaH,
KOMIIBIOTEP/HOYTOYK).

IIpakTHYeckue 3aHATHUA IO JAHHOW JUCUUIUIMHE NPOBOAATCA B AyAUTOPUH, OCHAILIEHHON MYJIb-
TUMEIUITHON TEXHUKON (IIPOEKTOp, 3KpaH, KOMIBbIOTEP/HOYTOYK).

JlabopaTopHble padoThl 110 JAHHON AMCLUUILIMHE NMPOBOAATCA B yueOHOUM ayautopuu Ne B-316
«Jlaboparopust xumuu Ne 2» u B-318 «JlabopaTtopus xumuu Ne 3y, o0opynoBaHHbIE, MEPHOM TOCYIOM,
TUTPOBAJIbHBIMHU YCTAHOBKAaMH, YCTAHOBKaMU MJIA OIPCACICHUA MOJ'I?IpHOfI MacChbl 3KBHBAJICHTA, IJIA
u3ydeHus Inpouecca kopposuu, onpenenenus JC raipBanudeckoro anemenrta, pH-merpamu Oxcnept-
001, xomMIuIEKTOM 000PYAOBaHMS I U3yYEHUS] KOJMYECTBEHHbBIX 3aKOHOMEPHOCTEHN 3JIEKTpOIK3a, ycTa-
HOBKOH I U3YHYCHHS OIITUYCCKUX SIBIICHUI B KOJUIOMAHBIX paCTBOpaxX, MUKPOCKOIIaMH, SJICKTPUICCKH-
MU INIMTKaMHU, OCHAallICHHBIC o6opy)1013aH1/1eM " pCaKTUuBaMU AJid IMPOBEACHUA XUMHUYCCKOI'0 SKCIICPUMCH-
Ta.

ABTOp : Vi
KaHIUJIAT OMOJIOTUYECKUX HAYK, TOTICHT ST f I'.B. KopotkoBa

3aB. kadenpoit TMO,

-/-'-.:.-'é/-:-' b _..il-. e
KaHauaaT TEXHUYCCKHUX HAYK, JOLCHT — et & :

M.B. I'onuapos

[Iporpamma ono6pena Ha 3acenanuu kadeapsl TMO ot 30.08.2016 rona, nmporokos Ne 1.
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CMONEHEKHT
f. DUNNAI

)

Pabouas npoepamma oucyunaunvl 51.5.10 «Xumuay \ S .
A3/
JIMCT PETUCTPAIIMU NBMEHEHUI
Howmepa
CTpaHMII [Tonnuce, Jlara
HaumenoBanme ®.1.0. Hata
®lox ; Bcero crpa- BHECEHHUS
Howmep 2 3 9 U Ne 1oKkyMeH- BHECIIIETO BBEJICHUA
TSl o | X & | HUI B O0- HU3MEHEHUA B
HU3MECHCHUIA g 5 3= é Ta, BBOAALIEro | M3MCHCHUSI N HU3MCEHE-
= 2| = i = KyMCHTE o JaHHBIN K-
ol o |2 E S H3MEHEHU A B JTAHHBIN HUS
=1 - 3EMILIAP
8 3 = AK3EMILISIP
= <o)
1 2 3 (4] 5 6 7 8 9 10
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