





1 IlepedYeHb IIAHHPYEMbIX Pe3y/IbTaTOB O0YICHHsI IO THUCIHITHHE "XHMHA", COOTHECEHHBIX C
IUTAaHHPYEMbIMH Pe3y/IbTaTaMH OCBOEHHs 00pa30BaTeIbHOH MPOrpaMMbl

OcBoeHMe QUCHIHNIMHLL HAlIpaBIeHo Ha (pOpPMUPOBAHUE:

obuenpodhecCrOHaTBHBIX KOMIETeHIIH:

OIK-3 - BnageTh CIOCOGHOCTHIO MPUMEHSITh CUCTEMY (QYHIaMeHTANbHEX 3HAaHWH MaTeMaTHIeCKHUX,
€CTeCTBeHHOHAYUHBIX, HHXKEHEPHBIX U SKOHOMUUECKHUX 715 UAeHTHGUKAINN, (OPMYNIPOBAHUSA 1
PeIeHs] TEXHUIECKUX U TEXHOJIOTMYECKUX IpoheM B 0071aCTH TeXHOJIOTUH, OPTaHU3aI|H,
IJIAHUPOBAHUSA U YIPaBNeHNUT TEXHAUECKON U KOMMePUeCcKoH SKCITyaTallel TPaHCIIOPTHEIX CUCTEM
3HaTh: OCHOBHEIE 3aKOHOMEPHOCTH IPOTEKaHU I XUMHUYECKHUX IIPOIIECCOB;

XUMHYeCKHe TPOLeCCH COBPEMEHHON TEXHONIOTHE IPOM3BOICTBA MaTEPHAIOB ¥ KOHCTPYKIHH, CBOHCTBA
XUMUYECKUX 37IEMEHTOB U WX COeIUHEHNH, COCTaBIAIIMKIX OCHOBY KOHCTPYKIIMOHHEIX MaTepHasioB;
TIPUHIUIE IPAMEHEHN COBPeMeHHBX HHGOPMalAOHHEX TEXHOTIOTH B HayKe U IPeIMeTHOH
LOeATeNbHOCTH.

YMeTh: BHIIONHATh Pa3NHYHbEE XUMUYECKHUE OIepaluy;

IPUMEHSTh I0yUeHHble 3HaHNA 10 XUMUH [15 PellleHus IPUKNafHEX 3aad IpodeCcCHoHaNbHON
LeATeNbHOCTH;

HaxXoouTh uHbOPMaIMo B OubnuoTeke u cetu Internet;

TIONb30BaThCS YUeOHOH, CIIPAaBOYHON H HAYIHOH MHTEPaTYPoH 10 KypCy;

HCIIONIb30BATh KOMIITIEKCH IPUKIaHEX IIPOTPAMMHEIX CPELCTB X COBPEMEeHHEIE KOMITBIOTEPHEIE
TEXHOJIOTHY [7I5 PellleHUs ¥ aHali3a NHXKEHEPHHX 3a0a4.

BrameTs: cOBpeMeHHOM Hay4HOH anlapaTypol 1 HaBRIKaMHY BeIeHNS XUMHAIeCKOT0 SKCIePUMeHTa;
MeTOaMH TOMCKa ¥ 00paboTKy HH(OpMalKuy KakK BPYUHYIO, TaK ¥ C TPUMEHEHNEeM COBPEMEHHBIX
MH(POPMAIMOHHEX TEXHOJIOTHH; HaBHKaMy PadOTH B CUCTEMe OUCTAHIIMOHHOTO 06ydenus Moodle.

B pe3yiabTaTe 0CBOCHHSA TUCHHIIHHLI 00VIAIOMIKHACS B 00IIEeM M0 JHCIHUIUIMHE T0IXKEH

JHaTE:

- OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKHX IIPOIECCOB;

- XUMHYECKHE MIPOIECCH COBPEMEHHOM TEXHOJIOTMH IPOU3BOACTBA MaTePHUasioB U KOHCTPYKIIUH, CBOMCTBa
XUMHYECKHUX 37IEMEHTOB U UX COEQUHEHUN, COCTaBIISIOIMX OCHOBY KOHCTPYKIIMOHHEIX MaTEPHAaOB;

- NIPUHIUNL IPUMEHEHHUS COBPEMEHHBIX HHGOPMAIMOHHBIX TEXHOJIOTHH B HayKe M IpeaMeTHOH
OEesTEeNbHOCTH.

YMmerts:

- BRIIONHATH pa3NU4YHble XUMHAYECKHNE OIlepalliy;

- IPAMEHATDh IONyYeHHHe 3HAHUS TI0 XUMHM IS pellleHus MPUKNaJHBIX 3afad IpodeccruoHanbHOR
OEesATEeNbHOCTH;

- HaXOOUTh WHGOPMAIHIO B 6uOIHOTEKe W CeTH Internet;

- ITONIb30BATHCS YIeOHOM, CIIPaBOYHON M HAYUIHOH TUTEpaTypo o Kypcy;

- UCIONB30BaTh KOMIIJIEKCH IPUKJIagHBIX IPOTPaMMHBIX CPENCTB M COBPEMEHHBIE KOMIBIOTEPHEIE
TEXHOJOTHY A5 PellleHUs ¥ aHanu3a AHKEeHEPHBIX 3a7ad.

Brnapets:

- COBpeMeHHOW Hay4YHOH anmnapaTypol U HaBHIKaMHU BefleHHS XUMUYECKOr0 3KCIIEPUMEHTa;

- MeTogaM¥ IoucKa ¥ o0paboTku mHGOPMAIMH KakK BPYYHVIO, TaK M C IPHMeHeHHeM COBPEeMeHHEIX
HHGOPMAITMOHHEIX TEXHONOTHH; HaBRKaMy PabOTE B CHCTeMe JUCTAaHIIMOHHOTO 00ydueHuss Moodle.

2 MecTto gucmumaussl "Xuvusa" B crpyktype OIIOII 6akanaBpuaTta

7 0CBOGHUS OUCIMNIIUHB HEOOXOOUMO BAAAETh 3HAHUSMU YMEHWSIMH, HaBHIKaMH, NONYYeHHHMY B
paMKax cpepnHero ofmero o6pa3oBaHHsS W (HNIH) CPefHEro CIelHanbHOTO H (MJIH) HOMONHHTENHLHOTO
podecCHOHANBHOI0 06Pa30BaHuS.

B ofnactu
ikl
- (GbOPMEI IBUKEHUS MaTepuy;

- OCHOBH TepMOOMHaMUKY;

- IepBOe, BTOPOE U TPeThe Havuajo TEPMOINHAMUKY;

- arperaTHEIE COCTOSIHUS BEIIECTB;

- cTpoeHNe atoMa. Mopens atoMa Pesepdopma. [Toctynats Bopa. Teopust atroMa Bomopona o bopy;
- 97IeMeHTHl KBAHTOBOM MeXaHUKH. KBaHTOBEIE YHCNa. JNeKTPOHHEIE (OPMYIIHL.

MaTeMaTHKH:
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- COCTaBJIeHUe U pellleHre JIMHEUHBIX YDaBHEeHUN.

9KOJIOTHH:

- TOKCHYHOCTE BEIIeCTB;

- CIIOCOGHI 3aIUTH THAPOCHEPH, aTMOC(EPH! OT TPOMBIITIEHHBIX OTXOHOB.

HHPOPMATHKH:

- moHsiTHe 00 nHpOpPMaTuKe. [lonydeHne, mepefada, XpaHeHue u 00paboTka MHGOPMAIUY;

- TeXHWYECKHE CPECTBA Peanu3aluy HHPOPMAIIMOHHEX TPOIeccoB. [IprHIMI paboTH KOMIBIOTEPa;
- TeKCTOBHH pemakTop MicrosoftWord.

3 0O0beM aucOMNIHHBLI "XHMHA" B 3aYeTHBIX €IHHHIAX ¢ VKa3aHHeM KOJIHYeCTBa
aKaJeMHIeCKHX JaCOB, BhITeTeHHbIX Ha KOHTAKTHYIO padoTy 00y4aloIIuXcs ¢ mpemogaBaTesieM (1o
BHIAM 3aHATHHA) H HA CAMOCTOATEILHYI0 patoTy 00 y4aI0UIuXCsl

Of11ast TPYOOeMKOCTh TUCIHIINKEE "XuUMHUS" COCTARNAeT 2 3aUeTHRX eTUHHIL, 72 Jaca.

KomuuecTBO 4acoB
(010 3¢ |030

®opma 00y4eHHs

Kypc 1/Cemectp 1

Bcero gyacos 72
KoHTakTHas1 padoTa 00yJalouIuxcs ¢ nmpemnogapaTeaeM (IT0 BHIAM YI€0HBIX
3aHATHH):

Aynutopras pafoTa
Jlexkyuu 16
JIabopamopHbie 3aHAMUS 16

Hpalcmuqem{ue 3dHAMuUA

BHeaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamesnem:
KoHcyavmauus u uHble sudul yuebHol desmenbHoCmu
CaMocTosATeTbHasA padora 40
dopMa MPOMEKYTOTIHOH aTTECTAlluH 3auer
Kypc 1/CemecTtp 2
Bcero yacos 72

KonTakTHasA patoTa 00y4aIOUIUXCA ¢ MpenogaBaTeneM (M0 BUAAM YI€OHBIX
3aHATHH):

Aynutopras pafoTa
Jlexyuu 4
JIaGopamopHble 3aHAmuA 4
ITpaxkmuyeckue 3aHamus

BHeaynuTopHas padoTa

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyavmauus u uHble sudul yuebHol desmenbHocmu
CaMocTosATeTbHasA padora 60
®dopMa MPOMEKYTOTIHOH aTTECTAlluH 3adeT /4

4 CopepKaHHe TUCHHIUTHHBI "XuUMHA", CTPYKTYPHPOBAHHOE IO pa3faesiaM (TeMan)

4.1. JIeKmHOHHBIE 3aHATHSA

Pazpgen OUCIMINUHEL, TEME TEKIIAN A UX cogepxXaHue prnOGMKOCTL B JacCax

oo 30 03¢

Pazpnen 1. OCHOBHBIE IOHATHSA 1 3aKOHB XUMHH.
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1.1. OcHOBHBIE OHATHSA ¥ 3aKOHH XMMHH. 3aKOH COXpPaHEHHUS MaCCH
BellleCTBa W 3HEPTHH. 3aKOH MOCTOSHCTBa COCTaBa. 3aKOH 3KBUBaIEHTOB.
3aKoH KpaTHBIX OTHOINEHUH. THMB XUMUUYECKUX PeaKIu.

Knaccel HeopraHmdeckKux coefuHeHHU. [IpOCTHe M CIOXKHBIE BEIIECTBa.
Oxkcumsl. OcHOBHEIE, aM(pOTepHbEEe ¥ KHUCIOTHHE THAPOKCHAH. Conu.
[Tony4yeHre W CBOMCTBa HEOPTaHMYECKUX BEIIECTB.

Pazpen 2. XuMrueckas TEPMOIUHaMHWKa U KHHETHKaA.

2.1. Xumudeckas TepMOOUHaAMUKa. 3aKOH COXpaHeHUs sHeprud. IloHsaTue
BHYTPEeHHeH B3HEepPTuu CcucTeMH. Temnora. PabGora. IlepBoe Haudano
TepMOfVMHaMUKU. M30nupoBanHas cUCTeMa. 3akKpHTast cucTeMa. OTKpHTas
cucteMa. TernnoBol adpdekT XUMAIeCKOH peakKluu. JHTanbnusd. CTaHmapTHas
9HTanenus 00pa30BaHWS BEIIECTB. 3aKOH [ecca W ero CIegCcTBUS.
Onpefenenne TelnoBoro 3¢gpdekTa XUMUUECKOro Ipollecca Ha OCHOBE
CIPaBOYHHX JaHHHKX. JHTPONUS KaK Mepa HeyIOpSANOUYeHHOT0 COCTOSHUS
CHCTEM U BelleCTB. XUMHYecKad peaKIUs U H3MeHeHHe SHTPONHU B
W30NTMPOBAHHHX CUCTeMax. JHeprus [u66ca. Kputepuil HampaBNeHHOCTH
XUMHUYeCKUX peaKIMi B 3aKPHITEX CUCTeMaX. [I0HATHE TEPMOITHAMIIECKOTO
PaBHOBECHSI.

2.2. XuMrudyeckKasd KAHeTHKa. CKOpPOCTh XMMHYECKOW peakIud U ee
3aBHCHMOCTh OT KOHIIEHTpalli¥ M TeMIepaTyphl. KOHCTaHTa CKOPOCTH
peaknuu. ['oMOTeHHHEIN KaTanu3. CKOPOCTh TETEPOTeHHBX XUMHYECKHUX
peaknui. ['eTeporeHHBHU KaTanu3. ®u3myeckme MeTOOB YCKOPEHHUS
XUMHYEeCKHX peakmuii. KonefaTenbHie peakiiui. XUMHUIECKOe PaBHOBECHE.
YcnoBrs XMMHUYECKOTO PAaBHOBECHS B M30NIMPOBaHHON M 3aKPHITOM CUCTEMax.
KoHcTaHTa paBHOBECHS U €€ CBSI3b C TePMOAVHAMUYECKUMHY QYHKIHUSIMHU.
CwMmemenne paBHoBecus. [Ipunnun Jle-IllaTemnse.

Pazpen 3. XuMu4yeckne CHCTEMEHL.

3.1. PactBopsl. Tums pacTBOpPoB. CIOCOOH BEIpaXKeHHUS COCTaBa PaCTBOPOR.
PacTBopuMocCcTh BelnlecTB. CBoHcTBa pa3faBIeHHBX pPacTBOPOB
HE3JIeKTPOJIATOB.

3.2. CBOHCTBa BOOHEIX PACTBOPOB 3JIEKTPOJIUTOB. JNEKTPONUTHYECKAS
gucconmanua BoOk. BomopopmHBE nokazaTenb. KHCIOTHO-OCHOBHEIE
HHOWKATOPH. MOHHEIE peakIMu B pacTBopax. [MOpomms.

3.3. OKHCNHUTENbHO-BOCCTAaHOBUTENbHEE peakiuu (OBP). Ompepenenue,
knaccuduranuga OBP. Oxucnutenm # BoccTaHOBHTeNnH. CocTaBneHHUe
ypaBHeHul OBP.

3.4, DneKTpoXHMHUYeCKHe IponeccH., OupeneneHue U Kilaccudpukanus
3MEeKTPOXUMHUYECKUX TporeccoB. [ToHATHEe 00 3MeKTPOOHBIX MOTEHITHATIAX.
CTaHpapTHEY BOOOPOOHEIN 3711€KTPOM U BOOOPOOHAS IIKajla IOTEeHUHAaJoB.
YpaBuernue Hepacra. 'anpBanudeckre aneMeHTH. J[IC U ee oIpefeneHue.
Onektponus. ITocnenoBaTeNnbHOCTh 37€KTPOTHEIX IPOIIECCOB. DNEKTPOJIU3 C
HepPaCTBOPHMEIME M DAaCTBOPUMBIMH aHOOaMU. [IpakTHUecKoe IpUMeHEHHE
SJIEKTPONIH3a.

3.5. Koppo3us 1 3amuTa MeTannos 1 cnnaBoB. OCHOBHEIE BUOEL KOPPO3UHU.
XuMudeckasi KOppo3us. JNeKTPoXUMUIecKas KOppo3usl. MeToIbl 3allUTH 0T
KOPPO3UH: JIeTHUPOBaHHUE, 3allUTHEE IOKPHTHS, 2NeKTPOXUMHUYecKas
3allUTa, U3MEHEHNE CBOHMCTB KOPPO3UMOHHOU Cpembl. MHIMOUTOPH KOPPO3UH.

Hroro:

16
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4.2, JlabopaTopHLIe 3aHATHS

Haumenoranune pa6OTLI prnOGMKOCTL B JacCaXx
oo 30 03¢
I/I3MepeHHe TEPMOOUHaMHUYECKUX XaPaKTEPUCTUK XUMHYECKHUX IIPOIIECCOB 2 2

KrHeTHKa XMMUYECKHX pPeakIlnii. XMMHYEeCKOe PaBHOBECHE.

3amuTa nabopaTOPHEX padoT. 2

[TpUTOTOBTIEHHE PACTBOPOB 3aJaHHON KOHIIEHTPAIUH 2
OKHCNHTEThHO-BOCCTAHOBUTENBHEIE PEaKIKK. ['aNbBaHUYECKHE 37TI€MEHTHL.

3amuTa nabopaTOPHEX padoT. 2
JNeKTponu3 BOOHEIX PacTBOPoB. Koppo3us MeTansos. 2
XuMu9yeckre CBOMCTBa MeTanoB. BlauMoneicTBre ¢ pa36aBNeHHEIMA 2 2

1 KOHOEHTPUPOBaHHBIMU KHUCJIOTaMH.

XUMHYEeCKHe CBOUCTBa U COeIMHEHHUS 371eMeHTOB [VA, VA - rpynn 2
TIEPUOIAYECKOU CUCTEMEI.

XUMHYEeCKHe CBOUCTBa CEPH U €€ COENUHEHMUS. 2

Hroro: 16 4

4.3 CaMocTosATeILHAsI padoTa CTyIeHTa U mepedeHb y4eOHO-MEeTOTHIECKOr0 00ecnedeHuss s
CaMOCTOSITe TLHOM PaGoTHI 00YIAONIHXCS TI0 THCITUIITHHE

Bup CPC TpynoeMKOCTh B 4acax
0o 30 030
W3y4yeHne NATEpaTypH o TeMe: Knaccudpukranus 1 HOMeHKIaTypa 4 6

HeOpranu4eCKUX BEIIeCTB. I/I3MepeHHe TEPMOIUHaMHUYECKNX XaPaKTEePUCTHK
XUMHYECKHUX IIPOIIECCOB. Cnocofu BRIDaXKeHHUA KOHHeHTpaHHI:I PacTBOPOB.

Pewrenve 3agau mo TeMe: Knaccel Heopranu4ecKux CoeguHeHU. TenoBLe 4 6
9¢bGbeKTH, HallpaB/leHNe XUMUYECKAX PeaKInH.

H3yuyeHue nuTepaTypH 0 TeMe: KUHeTHKa XUMUYECKUX DeaKIuii. 4 6
Xumndeckoe paBHoBecHe. [1oOT0TOBKA K 3aIuTe 1afopaTopHEX padoT
Pewrenve 3agau o TeMe: XuMudeckasi KHHETHKA U PaBHOBECHE.

KoncnekTupoBanue TeM nekuui; O6Ime CBOKCTBA METaNN0B U 4 6
CIIaBOB. MeTOMbI ONTyIeHNsT METaJIIOB ¥ OCHOBHEIE CTagun
MeTalypru9ecKoro mpou3eoncTea. Cnnaphl Xenesa, Meqy, alloMIHAS U
007acTy uX MpuMeHeHus. XMMHUYeCcKIe CBOHMCTBA METAJIOB M CIIJIaBOB.

ONeKTPOOHEIN MOTeHNIMaN . B3auMoaeliCTBAe MeTaNIoB C BOIOX, BOMHEIMHI 4 6
pacTBOpaMy KUCIIOT U LIe04ei.

H3ydeHne nuTepaTypHl 110 TeMe: ["anbBaHAYECKHe 37eMeHTH. Hanpasnennue
OKUCTIUTEIbHO-BOCCTAHOBUTEIBHEIX IPOLIECCOB.

Pewrenve 3agau mo TeMe: PacTBoprl. CBOICTBa BOOHEIX PACTBOPOB 4 6
He37IeKTPOJIUTOB U 371eKTPONUTOB. HanpasneHne OKUCITUTENBHO-
BOCCTaHOBHUTEJBHEIX IIPOIIECCOB.
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KoucnekTtvpoBaHue TeM JIEKIWH: 4 6
KorcTpyKknoHHEEE MaTepuansl. [lonuMepsl. Bsaxymme MaTepuansl. CTEKIo,

KepaMuKa.

H3yyeHre nUATEpaTypH 0 TeMe: DNeKTPOJIKU3 BOTHEIX PAcTBOPOB. Kopposus 6 9
MeTanoB. [IoAr0TOBKA K 3aImuTe 1abopaTopHHEIX padoT.

Pemienne 3amay4 o TeMe: JNEKTPONIKA3 BOOHBIX pacTBOPoB. Koppo3us. 6 9
MeTaJioB.

Hroro: 40 60

oucnuiinHe "XumMua", CTPYKTYPHPOBaHHOE IO pa3aesiaM (TeMan)

5 ®oHJ ONEHOTHBIX CcpencTs /1A MpOBEOCHHUA HpOMe}KYTO'-IHOﬁ aTTeCTalluHA OGY‘IaIOIIIIfIXCﬂ mo

5.1 ITacmopt ¢oHIA ONMEHOYHBIX CPEACTB

Ne | HaumenoBanue | Comepxkanue (TEMH) pa3gerna Konm 3HaAHHUA, ymenus, | dopma Tekymero
pasmenos KOMIIETEHIIMM | HABHIKM, HEOOXOOUMEE | KOHTPOIS
TUCIHHUIIIUHE ong GOPMHDOBAHUSA | 3HAHUH, YMEHHH,

COOTBETCTBYIOIEH | HABHKOB,

KOMIETEeHIHH HEe0OXOOUMBIX [T
hOopMHUPOBAHUS
COOTBETCTBYIOLIEH
KOMIIETEHIIHH

1. |OCHOBHHE® 3aKO0H COXpaHeHHMs MACCH BelrecTBa u | ONK-3 3HAaTh: 0Ipoc
NOHATHSA U | SHEPTHH. 3aKOH IOCTOSHCTBA COCTABA. 3aKOH OCHOBHEHE CTYIEHTOB;
33KOHH XMMHH. | 9KBHBANCHTOB. 3aKOH KPATHHX OTHONICHHH. 3aKOHOMEPHOCTH | 0hopMIeHHE

THUOE XUMHUYECKHX PEAKIMH. MPOTEKAHUS XUMHYECKHX | OTUYETOB IO
KmaccH HEOpraHHYeCKHX COENHHEHHH. MPONECCOB;XUMHUYECKHEe | mabopaTOPHEIM
ITpocTeie U CnOXHHE BemecTBa. OKCHIH. MpOLECCH COBpPEMEeHHO# | paboTam;
OcHOBHHE, aM(OTEpPHHE H KHCIOTHHE TEXHONOTHH TECTHPOBAHHUE;
rupgpokcunsl. Conu. ITonyueHue u CBOHCTBa NPOM3BOACTBA IpoBepKa
HEOPraHUYECKHX BEIIECTB. MaTepHaNoB H|DoMalmHe |
KOHCTPYKIHUH, CBOHCTBA | pa®OTH.

XUMHYECKUX 3TEMEHTOB
M HUX COCJIHHEHHUH,
COCTaBIAIINX OCHOBY
KOHCTPYKIOHOHHEX
MAaTepPHATOB; IPHHIUIIE
OIPUMEHEHHUH
COBPEMEHHEHX
HHGOPMAUKOHHHX
TEXHOJOTUH B HayKe H
NpegMeTHOHR
OesaTEeNbHOCTH.
VMmeTs:

BHIIOTHATL Pa3NHYHHE
XUMHMYECKHE OIePAIiy;
IPUMEHATH MONyYeHHHE
3HAHHUSA N0 XUMHHU AT
peIleHus NPUKIATHHX
3agad
npodhecCUOHANbHOH
OeATeIbHOCTH; HAXOOUTh
HHOOPMANHKIO B
OuOMIHOTEKe H CeTH
Internet; monn3oBaThHCA
yueOHOH, CIPABOYHOH U
HAy4YHOH mnuTepaTtypol
0 KypCY;HCIONb30BAThH
KOMITJIEKCH TIPHKJIATHEX
MIPOTPAMMHEIX CPEICTB U
COBPEMEHHEE
KOMILIOTEpDHEHE
TEXHONOTHH ons
pelleHHS M aHanu3a
HHXEHEDHHX 3a7ad.
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Brapers:

COBpeMeHHON HayyHOH
anmapaTtypoi# u
HABHKAMH BENEHUST
XHMHUYECKOTO
9KCIEPUMEHTA; MeTOIAMHU
nmoucka u 06paboTKH
HHGOPpMANUHU KakK
BPYUYHYIO, TakK H C
IPUMEHEHHEM
COBPEMEHHEHX
HHGOPMANHKOHHHX
TEeXHOJIOTHH; HaBHKAMH
pafGoTH B CHCTEeMe
ODUCTAHOHOHHOTO
o6yuenua Moodle.

XuMuueckas
TePMOIUHAMHUKA
W KHHETHKA.

3aK0H coxpaHeHusa JHepruu. [loHATHE
BHYTPeHHEH 3HEPIMM CHUCTEMH. Temnora
Pa6oTa. [Teproe HaAYano TEPMONMHAMHKH.
WzonupoBanHas cUCTeMa. 3aKpHITasd CUCTEMA.
OTKpHTasd cucrema. TemnoBoit addexT
XUMHYECKOH peakKuuu. ODHTANbBIHA
CrampgapTHad 9HTANbOUA 06pa30BaHHA
BelnecTB. 3akoH ['ecca M ero ClemCcTBHA.
OnpepgeneHue TennoBoro addexra
XUMHYECKOT0 Ipolecca Ha OCHOBE
CIIPABOYHEIX JAHHHX. JHTPONHA Kak Mepa
HEYHIOPAOOUECHHOIO COCTOAHHSA CHCTEM U
BEINECTB. XUMUYECKAs PEAKIHA U U3MeHEHHE
9HTPOIHH B M30NHPOBAHHHX CHCTEMAax
Jueprus ['u606ca. Kputepuil HapaBleHHOCTH
XUMHYECKUX PEAKIHH B 3aKPHTHX CHCTEMAX.
[Tousatue TePMOOUHAMHYECKOTO
paBHOBecHA.CKOPOCTh XUMHYECKOH peaknuu
H €€ 3aBUCHMOCTL OT KOHIEHTPAUHH U
TeMnepaTyps. KoHCTaHTa CKOPOCTH PEaKITHH.
Tomorenuwmii kKartanui. CKOpPOCTSH
TeTEPOTEHHHX XHMHYECKHX pPeakKIui.
Teteporennniit kaTanus. Pu3nUECKHe METOEL

VCKOPEHHA XUMHYECKHX PpEaKIui.
KoneGaTenbHee peaknuu. XHMHYECKOE
paBHOBecHe. YCIOBHA XHMHYECKOTOQ

PaBHOBECHS B M30JIMPOBAHHON M 3aKPHITOH
cucteMax. KoHCTaHTa paBHOBECHA M €€ CBA3b
C TepMOJHHAMHYECKMMH QYHKIHIMH.
CMmelneHue paBHoBecusd. I[Ipuanun Jle-
[arense.

OIIK-3

3HAaTh:

OCHOBHEHE
3AaKOHOMEPDHOCTH
MIPOTEKAHUA XUMUYECKUX
MPOIECCOB; XUMHYECKHE
TIPOLIECCH COBPEMEHHOH
TEXHONOTHH
NIPOHU3BOLOCTBA
MaTepHANOB u
KOHCTPYKUHMH, CBOHCTBA
XUMHYECKUX 3TEMEHTOB
M HUX COCIHHEHHUH,
COCTaBIAIINX OCHOBY
KOHCTPYKIHOHHEX
MAaTepHATOB; NMPHHIUIIE
OIPUMEHEHUH
COBPEMEHHEHX
HHGOPMAUKOHHHX
TEXHOJOTUH B HayKe H
NpegMEeTHOHR
OesITEeNbHOCTH.
VMmeTs:

BHIOTHATL Pa3NHYHHE
XUMHMYECKHE OIePAIiy;
MPUMEHATH MONyYeHHHE
3HAHHUSA N0 XUMHH AT
peIleHus NPUKIATHHX
3agad
npodheccCUOHANbHOH
OesaTEeNbHOCTH;
HaXOMUTh HHOOPMALHIO B
OuOMIHOTEKe U CeTH
Internet; monn3oBaTHCA
y4eOHOH, CIPABOYHOH U
HAy4YHOH mnuTeparypol
0 KypCy; MCIONL30BAThH
KOMITJIEKCHE TIPHKJIAMHEX
MIPOTPAMMHEIX CPEICTB U
COBPEMEHHEHE
KOMILIOTEpDHEHE
TEXHONOTHHU ons
pelleHHS M aHanu3a
HHXEHEPHHX 3a7ad.
Brapers:

COBpPeMeHHOI HayuHOH
anmapaTtypoi# u
HABHKAMH BENEHUST
XHMHUYECKOTO
9KCIHEepPHUMEHTA;
MEeTOmaMH NOHCKAa U
06paboTku HHOOPMAIHH
KaK BPYYHYIO, TAK H C
OIPUMEHEHHEM
COBPEMEHHEHX
HHGOPMAUHKOHHHX
TEeXHOJIOTHH; HaBHKAMH
pabGoTH B CHCTeMe
OHCTAHOHOHHOTO
o6yuenua Moodle.

onpoc
CTYIEHTOB;
ohopMIeHHe
OTYETOB IO
mabopaTOPHEIM
paboram;
TECTUPOBAHHE;
IIpOBEpKa
gJoMAallHeH
paboTH.
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3. | Xumuueckue
CHCTEMH.

Tunel pacTBOpoB. CmocCoOH BHPAXEHUA
COCTaBa PaCcTBOPOB. PACTBOPHMOCTE BELIECTB.
CroiicTBa pa3faBIeHHHX PpacTBOPOB
HEINEeKTPONMUTOB.DMEKTPONUTHYECKAST
OUCCOIHAIUA BOOLl. BogoponHEI MoKa3aTesb.
KucnoTHO-0OCHOBHEE HMHOUKATOPH. MOHHEIE
peaKnuu B pacTBOpax
T'upponui. OKHCIUTETbHO-BOCCTAHOBUT €IILHEIE
peaknuu. OnpemeneHue W KIacCHOUKANUT
3NMEeKTPOXUMHUYECKHX Iponeccos. [lonarue 06
3JIeKTPONHEIX MOTeHIuanax. CTaHZAapTHHH
BOTOPOOHHE 3TeKTPOI U BOLOPOOHAM LIKATa
nmoTeHNHanoB. YpaBHeHue HepHcra
lanwrpanuveckue snmeMeHTH. I[OC u ee
OnpemeneHHuE. JMEeKTPONHU3I.
[TocnemoBaTenbLHOCTE 3MEeKTPONHEX
IIPOIIECCOB. DNIEKTPONN3 ¢ HEPACTBOPHMEIMHU
U PAcTBOPHMHIMH aHOOAMH. [IpakTudecKoe
IpUMeHeHHE 3TeKTponu3a.OCHOBHEIE BHIEI
Koppo3uu. XHUMHYECKasd KOPpPO3HUA
JNMEeKTPOXUMHYECKAdA KOoppo3uda. MeTomel
3aIUTH OT KODPO3HWH: JIeTHPOBAHHUE,
3aLMUTHEIE TMOKPHTHS, 3MEeKTPOXUMHYECKAT
3aIlKuTa, U3MEHEHHE CBOIMCTB KOPPO3MOHHOU
cpenbl. UHruOUTOPH KOPPO3UH.

OIIK-3

3HAaTh:

OCHOBHEHE
3AaKOHOMEPHOCTH
MIPOTEKAHUA XUMUYECKUX
MPOIECCOB; XUMHYECKHE
TPOLIECCH COBPEMEHHOH
TEXHONOTHH
NIPOHU3BOLOCTBA
MaTepHANOB u
KOHCTPYKUIHMH, CBOHCTBA
XUMHYECKUX 3TEMEHTOB
M HUX COCIHHEHHUH,
COCTaBIAIINX OCHOBY
KOHCTPYKIOHOHHEX
MAaTepHATOB; MPHHIUIIE
OIPUMEHEHUH
COBPEMEHHEHX
HHGOPMAUKOHHHX
TEXHOJOTUH B HayKe H
NpegMeTHOHR
OesaTEeIbHOCTH.
VMmeTs:

BHIIOTHATL Pa3NHYHHE
XUMHMYECKHE OIePAIiy;
MPUMEHATH MONyYeHHHE
3HAHHUSA N0 XUMHH AT
peIleHus NPUKIATHHX
3agad
npodhecCUOHANbHOH
OesaTEeNbHOCTH;
HaXOMUTh HHGOPMALHIO B
OuOMIHOTEKe U CeTH
Internet; monn3oBaThHCA
y4ueOHOH, CIPABOYHOH U
HAy4YHOH mnuTeparypol
0 KypCy; MCIONL30BAThH
KOMITJIEKCHE TIPHKJIATHEX
MIPOTPAMMHEIX CPEICTB U
COBPEMEHHEE
KOMILIOTEpDHEHE
TEXHONOTHH ons
pelleHHS M aHanu3a
HHXEHEPHHX 3a7ad.
Brapers:

COBpPeMeHHOI Hay4HOH
anmapaTtypoi# u
HABHKAMH BENEHUST
XHMHUYECKOTO
IKCIEePpHUMEHTA;
MeTOmaMH NOHCKAa U
06paboTku HHOOPMAIHH
KaK BPYYHYIO, TAK H C
OIPUMEHEHHEM
COBPEMEHHEHX
HHGOPMAUKOHHHX
TEeXHOJIOTHH; HaBHKAMH
pabGoTH B CHCTeMe
ODHCTAHOHOHHOTO
o6yuenua Moodle.

ompoc
CTYIEHTOB;
ohopMIeHHe
OTYETOB IO
mabopaTOPHEIM
paboram;
TEeCTUPOBAHHE;
IIpOBEpKa
gJoMallHeH
paboTH.

5.2, TunoBbIie KOHTPOJIBHBIE 3d[laHAA HIH HHBIC MaTepPHAIbI

5.2.1.0neH04YHbIE CPEACTBA IPH TEKYIIEM KOHTPOJIE

Tekymu# KOHTPOIL 0 OUCIUNNKHE OYIeT 3aKTI0UaThCS B OINPOce 00YYaroIMXCsS M0 KOHTPOJIBHBIM
BOTIpOCcaM (3amayam), B 0QOPMNIEHUH OTYETOB 110 NabopaTopHHM pafoTaM, B KOMIBIOTEDHOM TECTHPOBAHUHY,

TIPOBEPKEe JOMAIlHUX 3a/ad.

[TpuMepH KOHTPONBHEIX BOITPOCOB:

1. Hamumurte ypaBHeHUS IpeBpallleHuN;
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2. Hammmmute dopMynsl cpemHel, KUCNOM ¥ OCHOBHOH CONeH, KOTOPEIE MOTYT 00Pa30BBIBATHCS IPH
B3auMogeticteun: Mg(OH), n H,SO,;

3. Ha cKOMBKO TPagyCcoB CHedyeT MOBRICHTh TEMIIepaTypy, YTOOH CKOPOCTh PEakIHH YBeNuuuachk B 81
pas3, ecny TeMrnepaTypHbIE K03bdUIMeHT CKOPOCTH paBeH 37

KpuTepuu oneHUBaHUS:

- 100 GannoB - IpHu TPaBUARHOM X IIOJTHOM OTBETE Ha JBa BOIPOCA;
- 75-99 6anmnos - Mpy IPaBUILHOM ¥ IIOJTHOM OTBETE Ha OJWH W3 BONMPOCOB W MPABUIILHOM, HO HE ITOTHOM
OTBETE Ha JPYroi U3 BOIIPOCOB;

- 65-74 fanna - IIpDH IPaBUIIBHOM M HEMMOJIHOM OTBETE Ha ABa BOIIPOCa HJIK IIPDaBUIIBHOM H IIOJTHOM OTBETE
TOJIBKO Ha OOWH B3 BOIIPOCOB;

- 25-64 Hanmnos - IIpH IIPaBUJIBHOM B HEIIOTHOM OTBETE TOJIBKO Ha OOWH U3 BOIIPOCOB;
- 0-24 6anna - IIPpH OTCYTCTBHHU IIPABUNILHBIX OTBETOB Ha BOIIPOCHI.

KonzuecTso Gannos |65-74(75-99(100 [0-24 [25-64
I_HKana OLIEHUBAHUA |(3a4YTEeHO He 3a4TeHO

TpeOoBaHUs K OTUETY II0 NabopaTOPHEIM padoTaM.
OTYeT mpeacTaBnseTcs B yMaXxHOM BH[IE.
OT4eT JomKeH COMepXKaTh:

. Temy mabopaTopHO# padoTHL.
. Henp nabopaTopHO# paboTHL.
. CXeMy MM PUCYHOK YCTAHOBKH, a TAKXKe PHCYHKH, IOSCHSIONIME BRIBOM paGounx GopMy.

. OCHOBHEIE pacueTHEE GOPMYMLL ¢ 003aTENbHBIM IOSCHEHHEM BeIMYNH, BXOASIMX B GOPMYIY.
. TaOnuisL.

. [IpuMepHl pacuerTa.
. Ecru Tpe6yeTcst o 3afaHuIo - TpadMKu U THArpaMMEL
. Brieop mo mabopartopHoii padoTe.

CO IO U WN =

KpuTepuu oneHuBaHUS:

- 70-100 GanmnoB - IpH BHITONHEHHWH BCeX MYHKTOB COCTABIEHHS OTYETA B IIOTHOM 00BeME;
- 0-69 Gannos - mpu oGOPMIEHHH Pa3feloB B HEMOIHOM 00beMe.

KomuuecTtso 6annos|0...69 70...100
[ITkama oleHUBaHHUI|HE 3aUTEHO|3aYTEeHO

Tectuposanue.

Tect coctouT u3 10 3amanuii ¥ TPeACTaBNseT BHIOOD OJHOTO BAapHaHTa MEePeyHs OTBETOR.

1. ITycTth B cucteMe npotekaeT peakmusa 4HCI (r) + O, (r) = 2CL (t) + 2H,0 (1)
PaccunTaliTe CTaHAAPTHYIO SHTANBIHIO peakiuu (KIxK).

OtBeTh: A: -150 B: + 150 B: -116 Ir: +116
YKaxuTe THI peakIui.
OTBeTH: A: 3K30TepMHuYecKas b: sHgoTepMuyeckas

Ompenenute, OYOET MK Peakiys MPOTeKaThb CaMOCTOSITENIbHO B H30NHPOBAHHOM CHCTEME IIPH CTaHLAPTHRIX
VCTIOBHSIX.

OTtBetH: A: Byget B: He 6ymer B: He 3Haro [': Peakuusa paBHOBEPOSTHA U B IPSIMOM, U B
00paTHOM HAMpPaBIeHUSX.

PaccuunrtaiiTe cTanmapTHYIO sHepruio [u66ca (k[x) peaknuu mpu 298 K.

OtBetr: A:  + 110 5. -144 B: -78 I +112

2. Bo ckonbKO pa3 BO3pacTeT CKOPOCTh OOPATHOM peakKIuy IpH YBeTMYEeHWH KOHIIEHTPAllu aMMHUaKa B 2
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pa3za?
N,(1) + 3H,(r) = 2NH,(r), AH > 0.

a)pdpasza 6)B8pas c¢)B 12 pa3

3. Bo CKOTIBEKO pa3 Bo3pacTeT CKOPOCTh NPSIMOU peaklny IIPpY yBelruYeHUy KoHIeHTpanuu H, B 3 pasza?

S(t) + H,y(r) = H,S(r), AH > 0.

a)e 12 pa3 6) B 3 pasac) B 6 pas

4. Bo CKONBKO pa3 BO3pacTeT CKOPOCTh XUMUYECKOU peaKIuy IIPHU MOBHIIEHUH TeMuepaTypel Ha 30 °C,
€CTIU TeMIlepaTypHLH K0addunmenT y = 37

a)B 90 pa3 6) B 36 pa3z c¢) B 27 pa3

5. Bo CKOTBKO pa3 yBeNUYHUTCS CKOPOCTh PeaKIUW NP IOBHINEHHH TeMIepaTypH Ha 20 °C, ecnu
TeMIIepaTypHHH Koaddunmenr y = 27

a)B 2 pa3 0) B 34pa3 ¢) B 6 pa3

6. Bo CKONBKO pa3 BO3pacTeT CKOPOCTh XUMUUYECKON peaKIUy NIPY IOBHIIEHUY TeMnepaTypH Ha 60 °C,
€CTIU TeMIlepaTypHLH K0apdUImenT y = 27

a)e 12 pa3 6) B 32 pa3 c) B 64 pa3

7. Bo CKOJIBKO pa3s BO3pacTeT CKOPOCTh XMMUYeCKOU peakUWU IIPU IOBHIIEHUN TeMIepaTyph Ha 20 °C,
eCIIU TeMIlepaTypHLH K0a(pdunuenT y = 37

a)p9pazf)B6pa3 c)B 12 pas

8. YkaxuTe BuUp HaHHOU peakiuu: 4Al(T) + 30,(r) = 2A1,0,(t), AH < 0.

a) F'omorenHas 6) 'eTeporenHas

9. YkaxuTe BUJ NaHHOU peakiuu: NH,(r) + HCI(r) = NH,CI(t), AH > 0.

a) F'omorennas 6) 'eTeporenHas

10. TIpoleHTHasd KOHIIEHTpalus pacTBopa, B 200 T KoToporo comepxkuTcsa 36 r xnopufa Kanus (KCl)
paBHa:

a)36% 06)18% ¢)12% m24%

11. Onst mpurotoenenus 600 r 25 % pacTtBopa HuTpaTa Hatpus (NaNO,) HeoGXoguMo B3sITh HUTPaTa
HaTpHs rpaMM:

a)150r 0)300r ¢)250r m175T

12. Onst mpurotoenernus 3 n 2 H pacTBopa TMApOKCHIa HaTpus HeoOxomqumo B3sTh NaOH:

a)240r 0)120r ¢)360r m400r

13. B 2 1 pactBopa cofmepxkuTcs 98 r cepHol KucnoTH. HopManbHas KOHIeHTpalKs TaKoro pacTBopa
paBHa:

a)3,0H 6)1,0H c¢)20H 0) 6,0 H

14. B 2 11 pactBopa cymnbdaTa Menu cogepxutcd 79,8 r CuSO,. MonsipHas KOHIeHTPalXsg TakKoTo PacTBopa
paBHa:

a)3,0M ©6)05M ¢)24M m0,25M.

[Tpu IpoBeNeHUH TEKYIIET0 KOHTPOIS 00yJIaloImuMcs OyIeT IpeqioxeH TecT u3 10 BOIPOCOB.
Kputepun olleHHBaHUS

- 100 GannoB - Ipu IPaBUIBHOM M IOTTHOM 0TBeTe 9-10 TECTOBEIX BOIIPOCOR;

- 75...99 $anmnos - mIpu IPaBUILHOM H IIOTHOM OTBETe Ha 7-8 TeCTOBHIX BOTPOCOB;

- 65...74 $anmnoB - Ipu IPAaBUILHOM H IIOTHOM OTBETe Ha 5-6 TECTOBHIX BOTPOCOB;
- 0...64 6annoB - MpH IPaBUILHOM K IIOJTHOM OTBETE Ha 3-4 TEeCTOBRIX BOIIPOCA.

KonuuecTso 6annos [65-74(75-99/100 [0-64
[llkana olleHNBaHUS |3a4TEHO He 3a49TeHO

[TpoBepka goMallHUX 3a0a4.

OO0yJaIoNMics JOMKEH CAaMOCTOSTEIBHO PEeIUTh II0 JBe MOMAIlHUX 3aJadd 110 KaXIoH TeMe.

[TpumepH! JOMalIHUX 3aJaHu:
1. TIpu moBHIeHNU TeMIepaTypsl Ha 50°C CKOPOCThE XUMHUYECKON peaklUUU yBelnUUYUnach B 243 pasa,
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BHIUKCNHTE TeMIIepaTypHbIH K03)PUITHEHT CKOPOCTH PeaKIuH.

2. Ha3oBUTe IPOOYKTH, 00pa3yolniecss Ha HHEPTHRIX 37IeKTPOJax IPH 3MIeKTPOIIH3e BOTHOTO PacTBOpa
AuCl,

3. PaccumTaiite 3]]C npencTaBneHHHIX 37IEMEHTOB:

a. MeOHO-ITHHKOBEIN

0. ZKene3HO-HUKEeRbIH

B. MaruneBo-010BSHHEIN

T. CepeOpsSHO-ITMHKOBBIA

KpuTepuu oneHUBaHUS:

- 100 GannoB - Tpy MOTHOM PEIeHUH OBYX 3afady;

- 65...99 6annoB - TP TPaBUILHOM ¥ MOJTHOM peIeHWH OTHOHN 3aJadd ¥ 9aCTUYHOM PEIIeHWH BTOPOH
3amau;

- 50...64 $anmos - Ipu IPAaBUNLHOM U IIOITHOM pPeIlleHWH OTHOH 3aJauu;

- 0...49 6annoB - MpH YacTHYHOM PelIeHHH OTHOM 3afady HJTH HepellleHHOH 3aJavn.

KomuuecTtro Gannos|0...64 65...100
[ITkamna oleHUBaHHUI|HE 3aUTEHO|3aYTEHO

5.2.2 OueHoOYHbIE CpeNcTBa MPH MPOMEXKYTOTHOH aTTeCTAIlHH

[TpoMeXyTo4YHas aTTeCTalus 00YUAIOIUXCSA IO TUCHUINHHE "XUMHSA" IPOBOOUTCS B COOTBETCTBHHE C
OIIOII u siBNsieTCs 00I3aTeNbHOM.

®opMolt MPpOMEXKYTOUYHOU aTTECTAllMU SIBASETCS 3a4eT, B IIPoIlecce KOTOPOTO ONPEENIeTCs CTEIeHb
dbopMupoBaHUS 0003HAUeHHHX B palouell mporpaMMe KOMIeTeHIuH. MHCTPYMEHTOM H3MepeHHS
chOpPMHUPOBAHHOCTH KOMIIETEHIIAH SIBASIOTCS 3aUTeHHBIE YCTHRIM OMPOC X TECTUPOBaHUE, YTBEPKIEHHEIE OTUEThH
mo nabopaTopHEIM paGoTaM, pellleHHbIe JoMaltHue 3agaun. O0yJalomuics IonydaeT OOIYCK K 3a4eTy, ecld B
TeueHMe ceMecTpa OHITK 3aUTEHH BCe YKa3aHHBIE 3JIeMeHTH, [Ipy MpoBeMeHHH 3aueTa 00yJalouIHics moNnyJaeT
OuneT, comepKallui Ba BOIPOCA.

[puMepHHH IepeveHb TEOPETHYECKUX BOIIPOCOB K 3a9eTY:

1. OCHOBHEEe NOHATHS M 3aKOHH XMMHH. 3aKOH COXpaHeHHWS MacChH BellleCTBa U 2HEPTHUHU. 3aK0H
TIOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJIGHTOB. 3aK0OH KPaTHAIX OTHOIUIEHUH. THIIH XUMUYECKAX PEaKIUH.

2. Knacce HeopraHMdeckKux coeguHeHHu#. [IpocTeie W cnoxHble BemmecTBa. OKcupabl. OCHOBHEIE,
aMdoTepHEIe U KHACJIOTHEIE THAPOKCUAE, Conu. [lonydeHne U CBOKCTBA HEOPTaHUIECKHUX BEIIECTB.

3. Mousgrue o6 suTanenuu. CTaHmapTHAS 9HTANLINS 00pa30BaHUs BeIeCTB. 3akoH ['ecca. CnencTBus U3
3akoHa ['ecca.

4, JuTponusi. HampaBneHre peakiuil B M30JIMPOBAHHKX cUcTeMax. CTaHIapTHAs 9HTPOIUS 00pa30BaHusl.

5. Jueprus I'mO6ca. DHeprus [u66ca ofpa3oBaHus BellecTB. HampaBneHWe XUMHUYECKHX pPeaKIHi
HeW30JIMPOBAHHEIX CHCTEMAX.

6. CKOPOCTh TOMOTEHHEIX PeakInii. 3aBUCHMOCTh CKOPOCTH PeakIHK 0T KOHIEHTPAIUK pearupymolmx
BeINIeCTB U TeMIEPATYPHL. 3aK0H JelCTBHUS Macc.

7. XuMHUYeCKoe paBHOBeCHE B TOMOTEHHEIX U TeTeDOTeHHHX cucTeMax. KoHcTaHTa paBHOBecHs. OCHOBHEIS
(axTOopHI, BIUAOIINE Ha XUMUIecKoe paBHoBecHe, [Ipuanun Jle-IllaTense.

8. KaTanus roMoreHHEBIN U reTepOreHHbIN. MeXaHn3M IeliCTBUS KaTalu3aTopPOB.

9. PacTtBopkl. CrocoGEl BRIpaXXeHUs COCTaBa PacTBOPOB. PacTBopuMocTh. O6pa3oBaHNEe PacTBOPOB.

10. TeopHs 97eKTPONUTHUECKON Tucconualuy. CTeneHb qUCCOoIMaIyy. CHNbHEE U CTa0ble 97TeKTPOIHTEHL.
KoncranTa mucconuammu. 3akoH pa3barnenusi OcTBanba.

11. Tupponus coneil Kak 4acTHHIY CIy4Yayl NPOTONUTHYECKUX PeaKlIni.

12. Cnabrie ameKTponuTH. KHCIOTHO-OCHOBHEIE CBOMCTBA CNAlhIX TPOTOMUTOR. KOHCTaHTa KUCTIOTHOCTH U
OCHOBHOCTH.

13. BomopopHsLii ¥ THAPOKCUNBHE ToKa3aTenu. HeliTpanbHas, KUCnas 4 Ielo4yHas cpefa.

14. TIpousseneHue paCTBOPUMOCTH. Y CTIOBUE BEIIANEHUS 0CafKa U3 PaCTBOPOB.
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15. OKHMCIUTENbHO-BOCCTAHOBUTENbHEE peakiuu. OKHUCTUTENbHEE U BOCCTAHOBUTENBHBEIE CBONCTBA
TIPOCTHIX ¥ CJIOXKHEIX BelllecTB. QakKTOPH, BNUAWOIINE Ha NPOTeKaHHWE OKMCIHUTENHHO-BOCCTAaHOBHATENBHEIX
peaknuii. KnaccuduKarus OKMCIUTENbHO-BOCCTAaHOBATENBFHEX PEaKITUH.

16. CocTapneHne ypaBHEHHH OKHCIHTENbHO-BOCCTAHOBHTENNBHEIX Peaklui. MeTol 51eKTpOHHOro OanaHca.
HoHHO-3NEKTPOHHEBIN METOf,.

17. 3neKTpopHEIH noTeHIHaN. [IBOMHON 37eKTPUUECKHUH CI0M Ha I'PaHulle pasfena ¢a3 ¥ IPUYUHE ero
BO3HUKHOBEHHSA. INeKTpoABUXKymmas cuna. CTaHOapTHHMN BOJOPOAHBINM 3NEKTPOJ X BOOOPOAHAS IIKasa
ToTeHIHanoB. [loTeHIMansl MeTanNnudeCcKuX U OKHCIUTENhHO-BOCCTAHOBUTENBHEX 3711EKTPOMIOB. YpaBHEHUE
Hepsrcra.

18. HampaBneHrWe OKHCIUTENBHO-BOCCTAaHOBHATENBHEIX IIPOIECCOB. PaBHOBeCHE B 3JIeKTPO-XUMHYECKHAX
CHCTeMaX. XMMHUEeCKHe HCTOUHMKH TOKa. [IpuHIMI padoTh sneMeHTa JaHUSNI-AK00M. AHONHEIH U KaTOMHBIH
NIPOIEecCH. JNeKTPOABUXKYyINasd cuna. KOHIeHTpaluoOHHEIH 37neMeHT. CepHOKHCIIOTHHE M INeN0YHEBIE
AKKYMYJIITOPHL.

19. Kopposus MeTannoB. XuMA4ecKas U 37IeKTPOXUMHUYECKas. 3allliTa METaNNIoB OT KOPPO3WH.

20. JnexTponX3 pacliaBoOB X BOOHBIX PAacTBOPOB C HHEPTHEIMH M PaCTBOPUMEIMH 3J€KTPOIaMH.
[TocnenoBaTeNBHOCTD 37IEKTPONHEIX IPOIECCOB. [lepeHanpsKeHre 31eKTpofa. 3akoHE Papazes.

21. BricokOMONeKynsApHbEe NnonuMeps.Opranndeckue, 3NeMeHTOPraHUYECKHEe M HeOpraHHYecKHe
nonuMepsl. CTeneHb monuMepu3anud. CTPYKTypa M COCTOSHHS IIOJIHMEPOB.

22. O6mue CcBOWCTBA METANJIOB W CINaBOB. MeTONH MONydYeHHS MeTANNOB ¥ OCHOBHBEIE CTaJWuM
MeTamnaypraYecKoro Mponu3BoacTea. CIINaBh Xene3a, MeOy, aliOMAHAS ¥ 00NaCTH X IPUMEHEHHS.

23. XuMr4ecKHe CBOMCTBa MEeTalJoB X CINaBOB. [I0TeHIMaN HOHA3aluU. B3auMOeliCTBHE METaJJoB C
BOMOM, BOOHBIMK PacTBOPaMHY KHCJIOT U IIENI0YEl.

OTBeT CTYOEHTa Ha 3a4YeTe OIleHUBaeTCia OIHOH M3 CHeoyIONINX OIIEeHOK: «3a4YTEeHO» U «He3a4YTeHO»,
KOTODBIE BRICTABIIAIOTCA II0 CIIEAVIOIINM KPUTEPHAM.

OlleHKH «3a4TeHO» 3aCNYKHBAET CTYIEeHT, 00HAPYKHUBIIHE BCECTOPOHHEE, CHCTEMATHIECKOe B IIy00Koe
3HaHWe yue0HOT0 W HOPMaTHBHOTO MaTepHasa, YMeIOIIHi cBOOOTHO BHIIONIHATE 3aJaHus, IPedyCMOTPEeHHES
IpOorpaMMo¥, YCBOHBIIHHM OCHOBHYIO M 3HAKOMEIH C OONONHHUTENBHOU NHUTEPaTypol, PeKOMeHOOBaHHOU
kKadenpoii.

TakXe OIleHKa «3aYTE€HO» BEICTABJISAETCS CTYNeHTaM, o0OHapyXHBIIAM IIOJIHOe 3HaHHe y4eOHOTO
MaTepHana, yCIeIIHO BHIONHSIIINM NPeIyCMOTPEHHBIE B IporpaMMe 3afaHHs, YCBOUBIIMM OCHOBHVIO
TIUTEePaTypy, PeKOMeH0BaHHYI0 Kadeapoi, JeMOHCTPHUPYIOIINe CUCTEeMAaTHYeCKUHU XapaKTep 3HaAHHU IO
OUCITUIINIAHE U CIIOCOOHEIE K KX CAMOCTOSTENIBHOMY IOIOTHEHNI0 U 0OHOBIEHHUIO B X0Me HaNbHeHInel yueOHoH
paboTH ¥ mTpodeCcCHOHATbHOHR OesITeNbHOCTH.

HakoHell, oIleHKOU «3a4TE€HO» OIIEHMBAIOTCSA OTBETH CTY[EHTOB, ITOKA3aBIIHX 3HaHWE OCHOBHOTO
yueGHOro MaTepuasna B 00beMe, HeoOXOOUMOM [7Is JanbHelIed yueOn 1 B IpeacTosdIel padoTe o IpodeCcCHH,
CIIPaBTSIIAXCSA C BRIIOTHEHNEM 3afjaHul, IPelyCMOTPEHHEIX IIPOTPaMMOM, HO JONMYCTHBIIAM IIOTPEIIHOCTH B
OTBETE Ha 3K3aMeHe ¥ IPH BHIIOJIHEHWH KOHTPOJIBHBIX 3aJaHWM, He HOCAIIMEe NPUHIUIHANIBHOTO XapaKTepa,
KOT[la YCTAHOBNEHO, UTO CTYHeHT ofjamaeT HeoOXOOMMMEIMH 3HAHUSIMH IS IOCHEIYIOIIeT0 YCTpaHeHHUS
VKa3aHHBIX [TOTPEITHOCTEN 10/l PYKOBOICTBOM IIPEIofaBaTeNs.

OlleHKa «He3aYTeHO» BBICTABNSETCS CTyOeHTaM, OOHAPYXHUBIIHM IpPoGeNhl B 3HAHUAX OCHOBHOTO
yueGHOro MaTeprana, JONYCKAIOIIUM IPHHITHIIHANBHEIE OITHOKH B BRIIOTHEHHH IPeIyCMOTPEeHHEX IPOrpaMMoi
3afaHul. Takol OIeHKH 3aCNyXKHUBalOT OTBETH CTY[NEHTOB, HOCAIME HECUCTEMaTA3UPOBAHHbIM, OTPEIBOUYHEIH,
TIOBEPXHOCTHEM XapaKTep, KOrfla CTYOeHT He INMOHMMaeT CYIIecTBa HM3NlaraeMbX MM BOIIPOCOB, 4YTO
CBHUIETENbCTBYET O TOM, UTO CTYNEHT He MOXKET [albllle NPOogoNXKaTh o0ydyeHHe HNM HNPHCTYIATh K
mpodeCcCHOHANBHON JeITeNbHOCTH §e3 NOIONHUTETbHEIX 3aHITHI [T0 COOTBETCTBYIOIEH TUCIIHIIINHE.

5.2.3. MeToguYecKHe MaTepHaIbl, ONpeneIA0Iie NIpouenyphl ONeHHBAHHsI 3HAHNH, YMeHHH,
HaABBLIKOB U (M/TH) ONbITA NeATeTbHOCTH, XapaKTepH3yollHe 3Tambl GopMUPOBaHHS KOMIETEHITHH

[Tponenyphl OLeHUBaHUA 3HAHUY DerjiaMeHTUDPYIOTCS CIeOVIOIUMU OoKyMeHTaMu: «[lonoxeHue o
TIPOBEOEHUH TEKYIET0 KOHTPOMS YCIeBAaeMOCTH M TPOMEXYTOYHOHM aTTecTanuu obydatomuxcs Kys[TV»
(Kya3I'TV Un 02-12) ot 14 wos6ps 2016 1.; «IlonoxkeHune 0 MOPSIAKe UHAWBUAYATBHOTO y4eTa U XpaHEHUS
pe3ynbpTaToB 0CBOEHUs oOydawmmmuMmucs ob6pa3oBaTensHEX mporpaMm B Ky3['TV» (Ky3['TV U 02-20) ot 5

nekabps 2016 1.
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5. BupTyanbHasd XHMHYecKasd IIKona [IneKTpoHHHH pecypc]. - PexXxuMm pocTyma:
http://www.maratakm.ru//, cBoGOIHKIH.
6. OdurmansHb caiiT Ky3I'TY. - PexxuM noctyma: http://www.kuzstu.ru//, cBoO0THBIH.

8 MeTogu4ecKHe YKa3aHHUsA /151 00YUAIOIIHUXCsI IO OCBOCHHIO TUCIHHIIIMHLI "XuMusa"

OcHoBHO¥ yue0HOH paboTol 00yJaIoUerocs siBNSETCS CaMOCTOsITebHAas paboTa B TeYeHMe BCEro CPoKa
obyuenusi. CamocTosdgTenbHass pa6oTa TpeAmojiaraeT: OCBOEHWe NEKIMOHHOTO MaTepHuana, 4TeHue
00yJaloIMUMUCS PEeKOMEHIOBAHHON NHUTEPATYPH X YCBOEHWE TEeOpeTHYeCKOTO MaTepuana TUCIUIIHHEL;
TMOATOTOBKY K BHIIOJIHEHWIO NabopaTopHOU padoTH, oQopMNneHHe OTY6Ta MO HEH W MOATOTOBKY K 3allUTe
nafopaTopHOH PaGOTH; MOATOTOBKY K CHA4e 3a4eTa. [INMaHWPOBAHHE BPeMEeHH Ha CaMOCTOSITENIBHYIO paboTy,
HeoOXOOUMOTO Ha M3y4eHWEe HACTOSMIeH OUCIMIJIAHEL, Jydlle BCEro OCYHIIEeCTBISIThH Ha BeCh CeMecTp,
IpenycMaTpHBas IIPH 3TOM peryiIspHoe IOBTOPeHKe IPONIeHHOr0 MaTepHuana.

Mo kaxmol U3 TeM [JIsI CAMOCTOSATEIBHOTO H3YYeHMs], TPUBEIeHHKX B paboydeil mporpaMme QUCIIHTIIAHE,
crenyeT CHadala MPOYMTATh PEKOMEHIOBAHHYIO JIUTEPATYPy ¥, IPU HEOOGXOOMMOCTH, COCTAaBUTh KPATKUH
KOHCIIEKT OCHOBHHX IOJOXEHHWH, TEePMUHOB, CBEeIeHWH, TPeOyOIMMUX 3alOMHHAHUS U SBASIONIAXCS
OCHOBOIIOTIATalOlMK B STOM TeMe U M7 OCBOEHUS IIOCTIeAyIOUMX pasdelioB Kypca.

[Mpu moATroTOBKE K 1af0paTOPHEIM 3aHSITHSIM CTYIEHT B 00513aTEBHOM HOPSIAKE U3YIaeT TeOPETHIeCKUH
MaTepuasn B COOTBETCTBUHU C METONNYECKUMHY YKa3aHUSIMU K Tab0paTOPHBIM 3aHSITHSIM.

He HauwHaiiTe BHIONHEHNE ONEITA TIOKa HE VSICHUTE ceGe MONMHOCTHIO ero IeNlb, MeTOM U He COCTABUTE
TI7aH MPOBEEHUS ONHTA. Tak KakK BpeMs ITPOBEEeHHUS OMLTa OTPaHMYEeHO YIeGHBIMY YacaMu, OTBEIeHHBIMHI Ha
HETO0, TO BCIO OATOTOBKY HEOGXOAMMO ITPOBECTH CAaMOCTOSTEIIBHO [0 3aHATHH.

I71s1 TOATOTOBKY K OTIHITY:

1. MMpouTHTe PYKOBOACTBO K paboTe. BHSICHUTe B IpOIECCe UTEHHUS, a B CAy4ae HEOOXOOAUMOCTH Ha
KOHCYTIBTAI[NN C IIpelofaBaTeNieM, Kakue 3aKOHOMEPHOCTH JIeXKaT B OCHOBe pacueTHHIX (popMyn. O3HAKOMbTECH
CO CIIMCKOM PEKOMEHI0BAaHHOH JTUTEPaTYPEL.

2. CaMOCTOSITENIBHO WITH ¢ TIOMOIIBI0 YIeOHHIX TOCO0HH BEIBeIUTe (GOPMYIIE, KOTOPHIE UCTIONB3YIOTCS B

paboTe.

3. Eme pa3 mpouTHTE PYKOBOACTBO, HO TeNeph B nabopaTopuu, UMes Tepef T'Na3aMy YCTAaHOBKY [Jis
TIpoBeMeHus onkTa. [Ipyu 3TOM ysicHuTe cefe, Kak B 0COOEHHOCTSAX KOHCTPYKIIUU YCTaHOBKH 00eCIednBaeTCs
BHIIIOJIHEHNE YCJIOBUH, B KOTOPEIX CIIPABEJIMBEL 3aKOHH U (GOPMYJIEL, UCIOIb3YEMEIE B 3a7aUe.

4. Pa3bepuTech B MpUHIMIIAX PAOOTH H3MEPUTETBHHX TPUGOPOB, ¢ KOTOPEIMY UMeeTe [elio B IEPBEIH pa3.

5. Pa3bepuTech B TpeOOBaHUSX, KOTOPHE HANO MPEIbIBUTE K HACTPOUKE TPUOOPOB M YCTAHOBKE B IIETIOM,
yToOH 066CIEUUTE HAUIYUIINe Pe3YIbTaTH OIEITa.

Ins1 BEIIOTHEHUS NabopaTOPHEIX PaboT CTYNEeHTH 00LeNUHSIIOTCS B OpUTaMH IO JBa YeloBeKa. CocTas
Opurambl COXpaHSETCS Ha BCe BPeMsI BHIMONHEHUS paboThl, Ecnu HeT crenmanbHEX YKa3aHUU mpernofaBaTers,
OTIBITHI IOJIKHE TPOBOMUTHCSI B TOYHOM COOTBETCTBHUM C WX OMHMCAHUEM B METONWYECKUX YKa3aHUSIX. OTYETH 110
naGopaTopHHM paboTaM COCTABMASIOTCSA KaXXOHM CTYOeHTOM WHOWBHUAYANBHO B IOCTENOBATENHHOCTH,
TIpPUBEOEHHOU B METOOWYECKUX YKa3aHUSX ¢ 00s3aTeNbHEIM IPeNCcTaBIeHHEM U 00CYXIEHHEM pPe3yNbTaToOB
BHIMIONHEHUs NMabopaTopHOU paboTh B oOpaboTaHHOM BUAe (TabmuIls, TpaduKM, PUCYHKH, CXEMH U T.0.) U
BHIBOZOB. KaXk/hIM CTYHEHTOM HONXKHA OBITh 3aBefieHa CleluanbHas TeTPaab sl BHIONHEHUS Tab0opaTOPHBIX
paboT, B KOTOPYIO TIpY HNOATOTOBKE 3aHOCATCS KPaTKWe CBEEeHUs W3 TEOPHM, CXeMa ONHTAa ¥ T.O., a B
OanbHeHWNeM TMONydYeHHEe Pe3YyIbTaThl MU3MepeHuH, X o6paboTKy W KOHEYHHIH pe3ynsTaT. [ 3alucu
Pe3yIpTaTOB U3MEPeHUs HONKHE ORTh 3apaHee MOATOTOBNEHH TaGNUIlE, BKIIIOUAKOIINe Kak CaMd U3MEePeHHs,
TaK ¥ UX NOTPEITHOCTH. K CclemymooIeMy 3aHsITHIO CTYIeHT FOTOBUT 0YePeNHYI0 paboTy U IPeIbsIBIsIeT OTYeT O
paboTe, BHNONHEHHOH Ha IPEOHOYIIEM 3aHSITHH, JaéT NpH HeoOXOAUMOCTH MOSICHEHUS K OTYETY, 0TBEYAET Ha
KOHTPOJIbHEIE BOTIPOCH, IPUBEAEHHEE B METOOUYECKOM moco6uu K nafopaTopHo paborte. PaGora cuuTtaercs
OKOHYATEeJIFHO CIAaHHOU II0CHe 3alllUTH OTYeTa.

[pu mpoBemeHNH TEKYIIEr0 KOHTPOJS B HopMe ompoca 00yJaoInuics MoIydaeT BOIPOC, KOTOPHIH MOXKeT
OBITH, KaK 3aMMCaH Ha NMUCTKe GYMary, Tak ¥ HeT. B TedeHWe MATH MUHYT 00yJaroecs HONKHK JaTh OTBETH Ha
3aflaHHBIE BOMPOCH, IIPHW 9TOM HCIONB30BaTh MIOGYI0 MEYaTHYIO ¥ PYKOMUCHYIO MPOAYKIWIO, a TaKXKe To0He
TeXHUYEeCKHNe CPefCcTBa He NOIycKaeTcs. Pe3ynbTaTH OleHHBaHUS OTBETa Ha BOIPOC JOBOOUTCS IO CBEOEHUSI
ofygaronmxcsi cpady nocnie onpoca. Ecnu ofydatomuiicss BOCTIONb30BANCS M000H MeYaTHOW UKW PYKOIUCHOH
TIPOOYKIWEH, a TakKe MOOHMHU TEXHUYEeCKUMU CPeICTBaMHU, TO €70 OTBETH Ha BOIPOCH HE TPUHUMAIOTCS U eMy
BeicTaBnsgetcs 0 6annos. [Ipy TpoBedeHUN TEKYINET0 KOHTPOMS B GOpMe OIeHHUBAHUS MOOTOTOBKHM W 3allUTH
oTueTa mo nadopaTopHO# paboTe 00yJalOUIUHCS IOCNe BHIIONHEeHHUS NabopaTopHOH padoTH (Ha 3aHATHH €6
BHIIOJIHEHUS WM Ha CJeOyIOIleM 3aHATHHU) NPeNoCTaBideT IpenomaBaTenio 0QOPMIEHHHBH OTYET IO
nafopaTopHO¥ paboTe U (Ipu HeOGXOOUMOCTH) NAéT MOSCHEHWS K HEMY, 3aTeM IoJlydaeT 0T IpemnogaBaTens
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BOIIPOC M3 CIHCKa KOHTPOJIBHEIX BOIIPOCOB, IPEICTARIEHHEX B METOOUIECKOM MOcoOuH K NabopaTopHOH padoTe.
B TeueHne mATH MHHYT 00ydYaloIlHecs NOMKHH JaTh OTBETH Ha 3aJaHHBIE BOMPOCH], MIPH 3TOM HCIONbh30BATh
mo0yI0 TeYaTHYI0 W PYKONHCHYIO MPOOYKIMIO, a TaKXke N00be TeXHHYEeCKHe CPelCcTBa He MONyCKaeTcs.
[TpemofaBaTenb aHANKU3UPYET COMepKaIluecs B OTIETE 37IeMEeHTH ¥ MOSICHEeHUS K OTYETY, OlleHUBAaeT OTBETH
y4Yalerocs Ha KOHTPOJIBHBIE BOIIPOCHI, TIOCTIE YEeT0 OIleHUBAeT NOCTUTHYTHIN Pe3yIbTar.

[Tpu mpOBeIeHUH IIPOMEKYTOUHOH aTTeCTAIlMK B BUOE 3aUeTa o0yYaloluics MonyJyaeT OumneT. B Teuenne
20-30 MEHYT 00IyMEIBAeT OTBET Ha IOJyUYeHHEE BOIPOCH], IPH STOM HCIONb30BaHHe NI000H MeYaTHOH H
PYKOTIIMCHOM IPOIYKIIHH, a TaKXKe NMIOOHX TEeXHHUYECKHX CPEeNCTB CBS3M He JOMycKaeTcs. Ecnu o0ydalomuncs
BOCIIOJIb30BAJICS MI0O0H IeYaTHOM MK PYKOIMUCHOM MPOOYKIMeH, a TakXKe MoOMMH TeXHHUeCKHMH CPeNCcTBaMu
CBSI3H, TO €TI0 OTBETH Ha BOIPOCH He NPUHHUMAIOTCSA M €My BBICTaBJISIETCS OllEHKA «HEYIOBIETBOPUTENHHO.
[Tocne MOOTOTOBKE 00yJalOITHecs JOMKHE JaTh OTBETH Ha 3aJaHHBIE BOIPOCH.

[IpenogaBaTenb OIEHUBAET IIOJTyYEeHHBIE OTBETHI.

9 IMepeyeHb HHPOPMAMHOHHBIX TEXHONIOTHH, HCIOTb3YeMBLIX NPH OCYIIEeCTBICHHH
00pa30BaTeNBLHOTO MpoONmecca MO AHCHHIIHHE "XuMHuA", BKAYasd NepedYeHb NPOTPAMMHOTO
obecneuennsi ¥ HHGPOPMATHOHHBLIX CIPABOYHBLIX CHCTEM

s u3ydeHnss QUCITAIINIMHEL MOXKET HCIIONb30BaThCS CNeqyIollee IporpaMMHoe o0ecIeUeHue:
1. Microsoft Windows

. Libre Office

. Mozilla Firefox

. Google Chrome

. Opera

. Yandex

. Open Office

~N O U WN

10 OnmuHcaHHe MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOOTHMOH NI OCYIIEeCTBIECHHS
o0pa3oBaTeILHOTO Mpollecca M0 THCHHIUIHHE "XuMusa'"

I ns mpoBeneHus NaGOPaTOPHEIX 3aHATHH TPEGYOTCS:

xuMuueckue nabopaTopuy, 1adopaTopHas OCY/da, PeaKTHUBH, NafopaTopHoe 060pyIOBAHHE.
L7151 oCyIIeCTBIEHNST CAMOCTOSITENIEHOM PaBOTH CTYIEHTOB HEOOXOIHUMEL:

YUTaNbHHHY 3aN GUOIMOTEeKY, HHTEPHET-3a1 OMOITHOTEeKH.

11 Anble cBeNeHUsI U (MTH) MaTepHaTbI

[Tpu ocyuiecTBNeHHH 00pa30BaTeNbHOTO IPOIecca MPUMEHSIOTCS CIeNyIoIIe METOMIH:
— pafoTa B Tpynmax;

— pellleHle CUTYallMOHHBIX 3afay;

— HarNsgHBIH.
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6.1 OcHoBHasi JIuTepaTypa

bop3zosa, JI. JI. OcHoBBI 001Iel XUMHH [ DIEeKTpOHHBIN pecypc] : yueb. mocobue / JI. [1. bop3oga,
H. 1O. Yepnukosa, B. B. fkymes. — Cankr-IletepOypr : Jlanb, 2014. — 480 c. — Pexum gocryma:
http://e.lanbook.com/book/51933. — 3aru. ¢ skpana (gara oopamienus 14.08.2017).

I'munka, H. JI. 3amaun u ynpaxkneHust mo oOmiel U Heopranmdeckoid xumuu [Tekcer] : y4el. moco-
6ue / H. JI. 'nunka ; nmoxn pea. B. A. Pabunosuua, X. M. PyOunoii. — Mocksa : UuTerpan-Ilpecc,
2006. — 240 c.

Koposun, H. B. O6mas xumus [Tekct] : yueb. mist Tex. Hampas. u crierl. By3oB / H. B. KopoBuH. —
10-e u3n., mon. — Mocksa : Bricmas mkoia, 2008. — 557 c.

[Ipecc, U. A. OcHoBsI 00111e# XMMUH [ DIEKTPOHHBIN pecypc] : yueOHoe nocodue / U. A. Tlpecc. —
Cankr-IletepOypr : Xumuzaar, 2006. - 352 C. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=98339&needauth=0. — 3aru. ¢ skpana (gara obpa-
menus 14.08.2017).

6.2 JlonoJIHUTeIbHAS JIUTEpaTypa

AmnapueB, A. 1. O6mas xumus. COOpHUK 3a7aHuil ¢ NMpUMEpaMU pelleHui [DIeKTpOHHBIN pe-
cypc] : yueb. mocodue / A. . Anapues, JI. . Adbonuna. — HoBocubupck: HI'TY, 2013. — 119 c.
— Pexxum mocryma: http://library.kuzstu.ru/meto.php?n=181263&type=nstu:common (nara oGpa-
menust 14.08.2017).

[TaBnos, H. H. O6mas u Heoprannueckas xumus [Tekcr] : yue6. mocobue / H. H. ITaBnos. — Mo-
ckBa : Jpoda, 2002. — 448 c.

ITaBnoB, H. H. O6mas u Heopranunveckas xumus [DnexkTpoHHbIH pecypc] : yueO. / H. H. ITaBnos.
—3-¢ m3a., ucrp. u jgon. — Cankr-IlerepOypr : Jlamp, 2011. — 496 c¢. — Pexxmm pgocryma:
http://e.lanbook.com/book/4034. — 3ar. ¢ skpana (nata obpamenus 14.08.2017).

ITpecc, . A. OcHOBBI 001IEH XUMUU I CAMOCTOSTEIBHOTO U3yUeHHsI [ DIEeKTPOHHBIN pecypc] :

yue0. mocobue / 1. A. Tpecc. — 2-¢ uzn., nmepepad. — Cankr-IlerepOypr : Jlans, 2012. — 496 c. —
Pexxum noctyma: http://e.lanbook.com/book/4035. — 3arn. ¢ 9kpaHa (ngara oOparieHus
14.08.2017).

10 Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIs1 OCYILIECTBJIEHUs 00pa3oBa-

TCJBHOI'0 Mpoumecca mo IMCHUIJINHE

Jnst ocyiecTBIeHUsT 00pa30BaTENLHOTO MpoIecca Mo JaHHOW AUCHUILUINHE He00X0AUMa CleIyIoas Ma-
TepHalIbHO-TEXHUYECcKas 0aza:

- JeKIIMOHHAsI ayTUTOPHs, OCHAIIEHHAs! MyJIbTUMEIUHHBIM 000pY/10BaHHEM;

- 1abOpaTOpHs IKCILTYaTAl[HIOHHBIX MaTEepHAIOB ¥ XHUMUH,

- IOMEUICHUE JJIsl XpaHEHHsI U TPOPHUIAKTHUECKOTo 00CITyKUBaHUS y4eOHOT0 000pYI0BaHUS,

- OubIMoTeKa IS CAMOCTOSITEILHOM padOThl 00YJarOIINXCS;

- KOMIIBIOTEPHBIN KJIACC C BEIXOJIOM B CeTh «VIHTEpHET» Il CAMOCTOSATENIbHOM PabOThl 00YUJaIOIIUXCS.
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