





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

OcBoeHMe QUCHIHNIMHLL HAlIpaBIeHo Ha (pOpPMUPOBAHUE:

ofmmenpodeccroHanbHEX KOMIETeHIUH:

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 XUMIUYECKHX IIPOIIECCOB; XMMUYECKHE IIPOIIeCCH
COBpEMeHHOH TEeXHOJOTHH IIPON3BOCTBA MaTePHaoB ¥ KOHCTPYKITNH, CBOMCTBA XUMUUECKHUX 2JIEMeHTOB
¥ UX COENUHEHUH, COCTABMISIIONINX OCHOBY KOHCTPYKIMOHHEIX MaTePHaloB; IPUHINIE IPAMEeHeHNI
COBpEMeHHKX NH(POPMaIOHHEX TEXHOIOTHY B HayKe U IPeIMeTHOH NesTeTbHOCTH.

YMeTh: BHIIONHATH Pa3NAYHEEe XUMUUEeCKIE ONepaliy; IPUMeHSTh IoNTyUeHHble 3HAHUS 10 XUMUN 151
pelneHus TPUKIafHKX 3afay IpodheCcCUOHaNBHOM AesiTebHOCTH; HaXONUTh HHPOPMAIHMIO B GubIroTeKe u
cetr Internet; monb30BaThCS y4e6HOH, CIPABOYHOMN ¥ HAYYHOM JIMTEPATYPOH IO KYPCY; UCIONB30BaTh
KOMIITIEKCH IPUKTaIHEIX IIPOTPaMMHEIX CPECTB X COBPEMEHHEIE KOMITbIOTEPHEIE TEXHOJIOTHH A1
pellleHNs U aHaNlKn3a HHKEHEPHRX 3aad.

BrameTs: cOBpeMeHHOM Hay4HOH annapaTypol I HaBRKaMY BeIeHNS XUMAIeCKOT0 SKCIePUMeHTa;
MeTOaMH TOMCKa ¥ 00paboTKy nH(OpMaluu KaK BPYUHYIO, TaK ¥ C TPUMEHEHNEeM COBPEMEHHBIX
MH(POPMAIMOHHEX TEXHOJIOTHH; HaBHKaMy PadOTH B CUCTEMe OUCTAHIMOHHOTO 06ydenus Moodle.

B pe3yiabTaTe 0CBOCHHS TUCHHIIHHLI 00VIAIOMIKHACS B 00IIEM M0 JHCIHUIUIHHE T0IXKEH

3HaTh:

- OCHOBHBEIE 3aKOHOMEPHOCTH MPOTEKaHUS XUMUUIECKUX TIPOIeCCOB; XUMHUUECKHE TTPOIeCCh COBPeMeHHOM
TeXHONOTHH IMIPOU3BOMICTBA MaTepHaNoB U KOHCTPYKIUH, CBOMCTBA XUMUUECKHUX 2TEMEHTOB U UX COETUHEHHUH,
COCTABMSIONIUX OCHOBY KOHCTPYKIMOHHBIX MaTepHaloB; IPUHIUNE NIPUMEHEHHS COBpPEeMEeHHHIX
AHQOPMAIIMOHHBIX TEXHOJIOTHH B HayKe W IPeAMETHOU MesaTenbHOCTH.

VYmMeTs:

- BHITIOMHSTH PA3NUYHbIEe XUMHAUECKHEe OTIepalliy; IPUMeHSTh MONyYeHHbe 3HaHUS TT0 XUMUH [I7IST PeIeHus
IpHUKNAJHEX 3aMad IpodeCCHOHATbHON NesITeNbHOCTH; HaXoOuTh HHGopMaIuio B OubnnoTeKe U ceTd Internet;
TIONb30BaThCs YUeOHOH, CIIPaBOYHON M HAYYHOM ITHTEPaTYPOH 10 KYpPCY; HCIONb30BaTh KOMIITIEKCH MPHKIIaTHEX
TIPOrpaMMHBIX CPEMICTB U COBPEeMeHHEIe KOMIbIOTEPHBIE TEXHOJIOTUY MAMs PellleHus U aHallKW3a HHXKEeHePHBIX
3amad.

BnapeTs:

- COBPeMeHHOHN HayuHOU aIllapaTypoll ¥ HaBHKaMH BeIeHHUS XMMHUUYECKOTO 3KCIEepPUMeHTa; MeTogaMu
moncka ¥ 06paboTKu WHGOPMAIIMH KaK BPYUYHYIO, TaK U C IpHMeHEeHHEM COBPeMEeHHBIX HHGOPMAaIKOHHEIX
TEXHOJIOTHH; HaBRIKaMy PabOTH B CHCTeMe TUCTaHIMOHHOTO o0ydueHus Moodle.

2 MecTto gucnmunmausasl "Xuvusa" B crpykrype OIIOII 6akanaBpuaTta

7 oCBOGHUS OUCIMNIUHB HEOOXOOUMO BAAAETh 3HAHUSMU YMEHWSIMH, HaBHIKaMH, MONYYeHHHMY B
paMKax cpepnHero ofmero o6pa3oBaHHsS W (HJIH) CPefHEro CIelHanbHOTO K (HJIH) HONONHHTENHLHOIO
podecCHOHANBHOI0 06Pa30BaHuS.

B ofnactu
ik
- (GOPMEI IBUKEHUS MaTepuy;

- OCHOBH TepPMOOMHaMUKY;

- IepBOe, BTOPOE U TPeThe Havuajlo TEPMOINHAMUKY;

- arperaTHEIE COCTOSIHUS BEIIECTB;

- cTpoeHNe atoMa. Mopens atoMa Pesepdopma. [loctynats Bopa. Teopus atroMa Bomopona o bopy;
- 97IeMEeHTHl KBAHTOBOM MeXaHUKH. KBaHTOBEIE YHCNa. JNIeKTPOHHEIE (OPMYIIHL.
MaTeMaTHKH:

- COCTaBJIeHUe U pellleHre JIMHEUHBIX YDaBHEeHUN.

9KOJIOTUH:

- TOKCUYHOCTh BEIeCTB;

- CIOCOGHI 3aIMTH THAPOCHEPH, aTMOC(EPH! OT TPOMBIIIIEHHBIX OTXOHOB.

“HPOPMATHKY:

- mousiTHe 00 nHpOpPMaTuKe. [lonydeHne, mepefada, XpaHenue u 00paboTka MHGOOPMAIUY;
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- TeXHWYECKHE CPECTBA Peanu3aluy HHPOPMAIMOHHEX TPOIeccoB. [IprHIMI paboTH KOMIBIOTEPa;
- TeKCTOBHH pemakTop MicrosoftWord.

3 O0beM aucOMNIHHBLI "XHMHA" B 3aYeTHBIX €IHHHIAX ¢ VKa3aHHEeM KOJIHYeCTBa
aKaJeMHYIeCKHX JaCOB, BhITeTeHHbIX Ha KOHTAKTHYIO padoTy 00y4aloIIuXcsa ¢ mpemogaBaTeseM (Io
BHIAM 3aHATHHA) H HA CAMOCTOATEILHYIO patoTy 00 y4aIoUIUXCsl

OO11ast TPYOOeMKOCTh IUCIHIINKAEE "XuMHUS" COCTARNAeT 2 3aUeTHRX eTUHHIL, 72 Jaca.

KomuuecTBO 4acoB
(010 3 |030

®opma 00y4eHHs

Kypc 1/YcranoBo4Has ceccus
Bcero gacos 2

KonTakTHasa patoTa 00y4aloUIUXCcA ¢ MpenogaBaTeneM (0 BUAAM YI€OHBIX
3aHATHH):

Aynutopras pafoTa
Jlexyuu 2
JIlaGopamopHble 3aHAmusA
IIpaxmuyeckue 3aHamus

BHeaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamenem:
KoHcyavmauus u uHble 8udsl y4ebHol desmeapHOCMU
CamocrosiTeThbHasA padoTa

®opMa NPOMeKYTOTHOH aTTeCTamuH

Kypc 1/Cemectp 1

Bcero gacos 72 70
KoHTakTHas1 paboTa 00yJalouIuxcs ¢ npemnogapaTeaeM (IT0 BHIAM YI€0HBIX
3aHATHH):

Aynutopras pafoTa
Jlexyuu 2
JIabopamopHbie 3aHAMUS 18 4

Hpalcmuqem{ue 3dHAMuUA

BreaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamesnem:
KoHcyavmauus u uHble 8udsl y4yebHoll OesmeapHOCMU
CaMocTosATeIbHasA padora 54 60
®opMa NPOMeKYTOTHOH aTTeCTamuH 3auerT (3auerT /4

4 CopepKaHHe TUCHHIUTHHEI "XuMHA", CTPYKTYPHPOBAHHOE IO pa3faesiaM (TeMan)

4.1. JIeKmHOHHBIE 3aHATHSA

Pa3fen OUCUUTIIMHE, TeMBl TeKIWH U WX COllepKaHue TpymoeMKOCTE B 4acax
oo 30 030
Pazpen 1. OCHOBHBIE IOHATHSA 1 3aKOHB XUMHH. 2

OCHOBHEIE IOHATHS ¥ 3aKOHBI XUMHUH. 3aKOH COXpaHEeHHUs MacChl BellleCTBa U
9HEepruu. 3aK0H IIOCTOSHCTBA COCTaBa. 3aKOH 3KBHMBAJIEHTOB. 3aKOH KPaTHHRIX
OTHOILIEHUH. TUIIB XUMHUYECKHUX PEAKIIAHN.

Knaccel HeopraHmdeckux coefuHeHHUU. [IpOCTHe M CIOXKHBIE BEIIECTBA.
Oxkcumsl. OcHOBHEIE, aM(pOTepHbEe W KHUCIOTHHE THAPOKCHAH. Conu.
[TonyyeHne W CBOMCTBa HEOPTaHWYECKUX BEIIECTB.
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Pazpgen 2. XuMA4eCKHe CUCTEMEI. 2
JnekTpoxuMHUUYECKHe Ipollecch. OmpemeneHue ¥ KnacCUPUKAIUS
9NIeKTPOXMMHUECKHX IPOIleccoB. [I0HATHE 00 SMeKTPOIHHX IOTEeHIIHAJaX.
CTaHpapTHHY BOOOPOJHEIN 371€KTPOM U BOOODPOOHAS IIKajla IOTEeHUHAaJoB.
YpaBuernue HepHcra. 'anpBanudeckre aneMeHTH. J[IC U ee onpefeneHue.
OnekTtponus. [TocnenoBaTeNbHOCTE 3NMEKTPOMHBIX IPOIECCOB. JMEKTPOIIHS C
HepacTBOPUMBIMHU ¥ PaCTBOPHMEIMHE aHOOaMU. [IpakKTHUeCcKoe TpUMeHeHHue
37eKTPONH3a.

4.2, JlabGopaTopHLIe 3aHATHS

HawmMenoBauue paboTH TpymoeMKOCTE B 4acax
oo 30 030
Texunuka OezomacHocTu. [IpaBuna paboTH B XxuMu4Yeckod naGopaTtopuu. | 4 2

KJ'IaCCI/ICbI/IKaL[I/Iﬂ 1 HOMEHKJIaTypa HeOpPraHn4eCKUX BEIeCTB.

H3mepeHre TepMOIUHAMUYECKUX XapaKTePHUCTHK XUMUUECKUX MPOIIeCCOB. 2
KvHeTHKa XUMUYECKHUX PEAKIIAH. 2
XuMHYeCcKOe pPaBHOBECHE. 2
CBoCTBa PacTBOPOB 3NEKTPOJIUTOB. 2
OKHCIUTENTEHO-BOCCTAHOBUTEIIFHBIE PEAKIIAH. 2 2

lanpBaHHYECKHE 3JIE€MEHTERI. HanpaBneHHe OKHCJIUTENbHO- | 2
BOCCTAaHOBHUTEJIPHBX IIPOMECCOB.

DTMEKTPONHU3 BOJHEX PACTBOPOB. KOPpO3Hs MeTanmoB. 2

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

Bup CPC TpynoeMKOCTh B 4acax
0o 30 030
H3ydyeHue nutepatype mo TeMme: KnaccubuKalus U HOMeHKNaTypa | 14 15

HeOpraHWYeCKHUX BelllecTB. M3MepeHHe TepMOIUHAMAYECKIX XapaKTePHUCTHK
XMMHYECKHUX IPOIIECCOB.

Pelnenne 3amay mo TeMe: Knacch HeOpraHHYeCKHX COeTUHeHuH. TelnoBLe
9 GeKTH, HallpaBleHHe XUMUYECKHUX PeaKIni.

H3yuenue nuTepaType IO TeMe: KMHeTHKa XUMHUYeCKUX peakKuui. | 14 15
XuMudeckoe paBHOBecue. [10ATrOTOBKa K 3ammTe Tab0opaTOPHBEIX padoT.
Pemenue 3agau no TeMe: XuMHUYeckasd KWHeTHKa U paBHOBecCHe.
KouncnekTupoBanue TeM nekmnui: O6mue CBOWCTBA METaNNIOB W CIJIABOB.
MeToarl moNy4YeHUsT MeTalloB U OCHOBHEIE CTAJUM MeTallypruieckoro
mpou3BoAcTBa. CHnaBe Xene3a, MeOu, allOMUHUS W 06IacTH HX
npuMeHeHUs. XUMHYECKHe CBOUCTBA MeTanloB ¥ cnjaaBoB. [loTeHnuan
MOHM3aluU. B3auMoOelicTBAEe MeTaloB C BOOOW, BOOHEIME PacTBOpaMU
KHUCTIOT U IIeI0Yen.
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H3yuenue nutepaTypH 0 TeMe: ['ansBaHudecKue 3neMeHTH. Hanpasnerue | 14 15
OKUCTIUTEIbHO-BOCCTAHOBUTEIBHEIX IPOLIECCOB.

Pemenue 3agau 1o TeMe: CBOMCTBa BOOHEIX PaCTBOPOB 3JI€KTPOJIKTOB.

HampaeneHue OKUCIUTENBHO-BOCCTAHOBUATENIEHEIX [IPOLIECCOB.

KoucnekTtvpoBaHue TeM JIEKIUH:

KoucTtpykuuonasle MaTepuansl. [lonumeprl. Bsaxymue MaTtepruansl. CTeKo,

KepaMyKa.

H3ydenue nutepaTypH 00 TeMe: JNeKTPOIN3 BOGHEIX pacTBOpoB. Kopposus | 12 15
MeTanoB. [IoAr0TOBKa K 3aImuTe 1abopaTopHEIX padoT.

Pewenue 3amay no TeMe: JJeKTPONK3 BOOHEIX PacTBOpoB. Kopposus

MeTaroB.

5 ®oHJ OMEHOYHLIX CPENCTB /s NPoBedeHHs MPOMEeXKYTOTHOH aTTeCTallHH 00YIAIOMINXCS MO
oucnuiInHe "XumMua", CTPYKTYPHPOBaHHOE IO pa3aesiaM (TeMan)

5.1 ITacmopt ¢oHIA ONMEHOYHBIX CPEACTB

KHCTIOTHbIE THAPOKCHIBL.
Conu. [TonyyeHne u
CBOMCTBA HEOPraHWYECKUX
BEIIECTB.

XUMHYECKHX 3/IeMeHTOB
W WX COeNHHEHWUH,
COCTABMAWIINY OCHOBY
KOHCTPYKIOUOHHHX
MaTepHUanoB;IPHHIUIIE
OpUMeHeHHUHA
COBPEMEHHHX
HHEHGOPMALUOHHHX
TeXHOJOTHH B HayKe H
npegMeTHOH
OEesATeNbHOCTH.
Yumerts:

BHIIIOMHATL PA3NUYHEIE
XUMHYeCKHe OIlepariuy;
IPHUMEHATL IONyIeHHEE
3HAHWUA II0 XUMHH LA
pelleHUsl NIpPHUKIANHBIX
3apgad
npodbeccUOHANbLHOHR
IedTeNbHOCTH;HAX0OUTh
nEGOpMALHIO B
60ubnuoTEKEe U CeTH
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
HAy4HOM NHUTepaTypoi
IO KYypCY;UCIONb30BaTh
KOMIITIEKCH IPUKIAfHEX
IpOrpaMMHHX CPeLCTB U
COBPEeMeHHLHE
KOMILIOTEpPHEHE
TEeXHONOTHH ous
pelleHus ¥ aHaIKU3a
VHXEHEepHHX 3amad.

Ne | HauMeHOBaHUIE pa3penos | Comep:xkanue (TeMH) pasgena Kogm 3HaHUA, yMmerusa, | DopMa TeKyIIero
OUCTUINHUHE KOMIIETEHIMH | HaBHKY, HEOOGXOmMMEE | KOHTPO IS
nas  GOpPMHEPOBAHUA | 3HAHWUM, yMeHHH,
COOTBETCTBYIIIeH | HABEHKOB,
KOMIETEHIUH HEOOXOMUMBIX LIS
bopMuUpOBAHUA
COOTBETCTBYIOLIEH
KOMIIETEHIINHT
1. | OcHOBHEE MDOHATHUA K 3aKOHH | JIeKIuu. OIIK-3 3Harh: OIIpoC
xumuu. Knaccudukanua u | JlaGoparopuas pabora. OCHOBHEHE CTYLEHTOB;
HOMEHKIaTypa 3aK0OH COXpaHeHHSA MAaCCH 3aAaKOHOMEPHOCTH | ohopMIeHe
HeOopraHW4ecKyX BeIecTB. BeIIeCTBA W BSHepPruH. 3aKOH IPOTEKAHW XUMUIECKUX | OTYETOB 110
IOCTOSHCTBA COCTAaBa. 3aKOH [IPOLECCOB;XUMHUYECKUE | 1aGopaToOpHEIM
SKBHBANMEHTOB. 3aKOH KPATHHX [IPOILIECCH COBPEeMeHHO#H | paGoram;
OTHOIIeHHH. THOH XUMHYECKHUX TEXHONIOTHH TECTHPOBAHUE;
peaknuii. [IpocTHeE ¥ CIOKHEE OIPOU3BOLCTBA IpoBeEpKa
BemectBa. OKCUALL KHCIOTHL. MaTepHanoB U|goMaIlHEH
OcHoBHEIE, aM(OTEPHEIE 1 KOHCTPYKIUE, CBOHCTBA | paboTEH.
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Brnapets:

COBpPEMEHHON Hay4HOU
annapaTtypou u
HaBHKaMH BeleHHu:
XHMHUYECKOTO
9KCIepHMeHTa;MeToaM1
noucka u ob6paGoTku
HEGOpMANUH Kak
BPY4HYIO, TakK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHIKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

Xumuyeckas TepMOIHHaMKKa.

JlabopaTopHas

pabora. 3aKOH COXpaHEeHU
sHepruu. [IoHATHEe BHYTpeHHeH
SHepruu

cucremsl. Tennora. Pa6ora.
[lepBoe Ha4ano

TePMOANHAMUKH.

H3onupoBaHHAA CUCTEMA.
3akpuraa cucrteMma. OTKpHTas
cucTeMa.

TennoBol addert

XUMUYECKOH peaknuu.

JuTansnud. CtaHmapTHAL
SHTaNbIU 06pa3oBaHus

BeIlecTB. XUMUYecKas

peaxIws 4 U3MeHeHue

SHTPONKH B U30NHPOBAHHHIX
cucremax. Jueprus ['ub6ca.
TonsATHE TEPMOANHAMIYECKOTO
PaBHOBECHS.

OIIK-3

3HaTh:

OCHOBHEHE
3aKOHOMEpPHOCTH
[IPOTEeKAHU S XUMUIEeCKUX
[IPOLECCOB; XUMUYecKre
IPOIeCCH COBPEeMEHHOMH
TEXHONOTHH
NIPOU3BOACTBA
MaTepHAaNoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHUX B3/IeMeHTOB
W WX COeNHHEHWUH,
COCTaBAAIIINX OCHOBY
KOHCTPYKUHOHHHX
MaTepHanoB; NPUHIUIIE
OpUMeHeHHS
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TeXHONOTHH B Hayke U
npegMeTHOH
nedaTenbHOCTH.
Yumets:

BHIIIOTHATL pa3MUYHEE
XUMHUYeCKHe Ollepaluu;
IPUMEHATH [OIy4eHHEE
3HAHUS 110 XUMHH AN
pelleHus NPUKIATHEX
z3apmad
npodeccuoHanbHOMR
nedaTenbHOCTH;
HaXOOWUTb UHGOPMAIIHIO B
6ubnuoTEKE U CeTH
Internet; momb3oBaTbCS
yueGHOM, CIPaBOYHON U
Hay4HOM NHUTepaTypoi
110 KypCy; HCIOIb30BATh
KOMIITIEKCHL IPHKIagHbIX
[IPOrpaMMHEIX CPESCTB U
COBpeMeHHEHE
KOMIObIOTEpPHHE
TEXHONOTHH oS
pelleHHs H aHanusa
MHXEHepHEX 3afad.
Brnapets:

COBpPEMEHHON Hay4HOU
annapaTtypou u
HaBHKaMH BeleHHus
XHMUYECKOTO
3KCHepUMeEHTa;
MeTOfaMK IIOHCKa H
obpaboTku uHGOPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

omIpoc
CTYLEHTOB;
odopMIerHne
OTHYETOB 110
1aGopaToOPHEIM
paGoram;
TeCTHPOBAHUE;
IpoBepKa
oHoMalOlHen
paboTH.
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KrHeTHnKa XUMIYECKHUX peakui.

JlaGopartopras pabora. Bnusaue
[IPEPOZEL, BeMHYUHE I0BEPXHOCTH

pa3gpena,
pearupyromux
KaTan@saTopa Ha
peakImu.

KOHIeHTpanuu

BEIIEeCTB,
CKOPOCTh

OIIK-3

3HaTh:

OCHOBHEHE
3aKOHOMEpPHOCTH
[IPOTEeKAHU S XUMUIEeCKUX
[IPOLECCOB; XUMUYeCcKue
IPOIECCH COBPEeMEHHOMH
TEXHONOTHH
OIPOU3BOACTBA
MaTepHAaNoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHUX BS/IeMeHTOB
W WX COeNHHEeHWUH,
COCTaBAAIIINX OCHOBY
KOHCTPYKUHOHHHX
MaTepHanoB; NPUHIUIIE
OpUMeHeHHS
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TeXHOJOTHH B Hayke U
npegMeTHOH
nedaTelbHOCTH.
Yumets:

BHIIIOMHATL pPa3MUYHEE
XUMHUYeCKHe Ollepalin;
IPUMEHATH [OIy4eHHEE
3HAHUS 110 XUMHH AN
pelleHus NPUKIATHEX
z3afmad
npodeccuoHanbHOMR
nesaTenbHOCTH;
HaXOOUTb HHGOPMAIIHIO B
6ubnuoTEKEe U CeTH
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
HAy4YHON NHUTepaTypou
110 KypCy; HCIOIb30BATh
KOMIITIEKCHl TPHKIagHbIX
[IPOrpaMMHEIX CPESCTB U
COBpeMeHHEHE
KOMIObLIOTEpHHE
TEXHOMOTHH oS
pelleHHs H aHanusa
MHXEHepHEX 3afad.
Brnapets:

COBpPEMEHHON Hay4HOU
amnnapaTtypou u
HaBHKaMH BeleHHu:
XHMHUYECKOTO
3KCHepUMeEHTa;
MeTOfaMKU IIOHCKAa H
obpaboTku uHGOpPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHIKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

ompoc
CTYLEHTOB;
odopMIeHnE
OTYETOB 110
naGopaToOPHEIM
paBoram;
TeCTHPOBAHUE;
IpoBepKa
nHoMalOliHen
paboTH.

XuMu4eckoe paBHOBECHE.

JabopaTopHas paorta.
[Tpurnun Jle Hlatense.

OIIK-3

3HaTh:

OCHOBHEHE
3aAKOHOMEPHOCTH
IPOTEKAHNA XUMUIeCKUX
[IPOLECCOB; XUMUYECKHE
IPOTeCCH COBPeMeHHOH
TEXHONIOTHH
OIPOU3BOLCTBA
MaTepHanoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHX 37IeMeHTOB
U WX COeNHHEHWUH,
COCTABMAWIINY OCHOBY
KOHCTPYKIOHUOHHHX
MaTepranoB; IPUHINIE
OpUMeHeHHUHA
COBPEMEHHHX
HHGOPMAULUOHHHX
TeXHOJOTHH B HayKe H
npegMeTHOH
OEesATeNbHOCTH.

ompoc
CTyLEHTOB;
odopMIerHne
OTHYETOB 11O
aGopaToOPHEIM
paGoram;
TeCTHPOBAHUE;
IpoBepKa
oHoMalOliHen
paboTH.
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YmMmers:

BHIIIOTHATL pa3MUYHEE
XUMHU4YeCKHe Ollepani;
IPUMEHATH [OIy4eHHEE
3HAHUS N0 XUMHH AN
pelleHus NPUKIATHEX
z3afmad
npodeccuoHanbHOMR
nedaTelbHOCTH;
HaXOOWUTb UHGOPMAIIUIO B
6uGnuoTeke U CETH
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
Hay4HOU NHUTepaTypou
110 KypCy; HCIONb30BATh
KOMIITIEKCHl TPHKIagHbIX
[IPOrpaMMHEIX CPEfCTB U
COBpeMeHHEHE
KOMIObLIOTEpHHE
TEXHONOTHH oS
pelleHHs # aHanusa
MHXEHepHEX 3amad.
Brnapets:

COBpPEMEHHON Hay4HOU
annapaTtypou u
HaBHKaMH BeleHHus
XHMHUYECKOTO
3KCHOHepUMeEHTa;
MeTOfaMH IOHCKa H
obpaboTku uHGOpPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

CBolicTBa
pacTBOpPOB
37IEKTPOIHATOB.

JlabopatopHas pabora. CpaBHeHe
37eKTPUYECKON [POBOSUMOCTH
pacTBopa. BrusHne 0fHOMMEHHOTO
HOHA Ha CTeNeHb OUCCOLHALUU
cnaboro smekrponuta. CpaBHeHue
XAMUYECKON aKTHBHOCTH CHBHEIX
1 cnaBhxX KUCMIOT.

OIIK-3

3HaTh:

OCHOBHEHE
3AaKOHOMEPHOCTH
IPOTEKAHN A XUMUIECKUX
[IPOLECCOB; XUMUYECKHE
IPOTeCCH COBPeMeHHOH
TEXHONIOTHH
NIPOU3BOLCTBA
MaTepHanoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHX 3/IeMeHTOB
W WX COeNHHEeHWUH,
COCTABMAWIINY OCHOBY
KOHCTPYKIOUOHHHX
MaTepranos; IPUHINIE
OpUMeHeHHUHA
COBPEMEHHHX
HHEHGOPMALUOHHHX
TeXHOJOTHH B HayKe H
npegMeTHOH
OEesATeNbHOCTH.
Yumets:

BHIIIOMHATL PA3NUYHEIE
XUMHYeCKHe OIlepariuy;
IPUMEHATL IONyYeHHEIE
3HAHWUA II0 XUMHU LA
pelleHUsl NIpPHUKIANHBIX
3apgad
npodbeccUOHANbLHOHR
OEesATeNbHOCTH;
HaxXOOUTL HHGOPMAIIUIO B
6ubnuoTEKE U CeTHu
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
HAy4HOM NHUTepaTypou
IO KyPCy; HCIOIL30BATh
KOMIITIEKCH IPUKIAfHEX
IpOrpaMMHHX CPeLCTB U
COBPEeMeHHLHE
KOMILIOTEpPHEHE
TEeXHONOTHH oas
pelleHus ¥ aHaIKU3a
VHXEHEepHHX 3amad.

ompoc
CTYLEHTOB;
odopMIeHne
OTHYETOB 11O
naGopaToOPHEIM
paGoram;
TECTHPOBAHUE;
IpoBepKa
noMalmliHen
paboTH.
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Brnapets:

COBpPEMEHHON Hay4HOU
annapaTtypou u
HaBHKaMH BeleHHu:
XHMHUYECKOTO
3KCHepUMeEHTa;
MeTOfaMK IIOHCKAa H
obpaboTku uHGOPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHIKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

OKUCIUTENLHO-BOCCTAHOBUTETIBHEIE
peaknun.

JlaGopaTopHas pabota. Peaxmuu
B3aMMOJEHUCTBUSI METANNO0B C
COMAME U C KHCIIOTaMu. Brusatue
CpegeH Ha IOpOTeKaHHeE
OKHCTUTENbHO-BOCCTAHOBUTEBHEIX
IPOLIECCOB.

OIIK-3

3HaTh:

OCHOBHEHE
3aKOHOMEpPHOCTH
[IPOTEeKAHU S XUMUIEeCKUX
[IPOLECCOB; XUMUYecKre
IPOIeCCH COBPEeMEHHOMH
TEXHONOTHH
NIPOU3BOACTBA
MaTepHAaNoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHUX B3/IeMeHTOB
W WX COeNHHEHWUH,
COCTaBAAIIINX OCHOBY
KOHCTPYKUHOHHHX
MaTepHanoB; NPUHIUIIE
OpUMeHeHHS
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TeXHONOTHH B Hayke U
npegMeTHOH
nedaTenbHOCTH.
Yumets:

BHIIIOTHATL pa3MUYHEE
XUMHUYeCKHe Ollepaluu;
IPUMEHATH [OIy4eHHEE
3HAHUS 110 XUMHH AN
pelleHus NPUKIATHEX
z3apmad
npodeccuoHanbHOMR
nedaTenbHOCTH;
HaXOOWUTb UHGOPMAIIHIO B
6ubnuoTEKE U CeTH
Internet; momb3oBaTbCS
yueGHOM, CIPaBOYHON U
Hay4HOM NHUTepaTypoi
110 KypCy; HCIOIb30BATh
KOMIITIEKCHL IPHKIagHbIX
[IPOrpaMMHEIX CPESCTB U
COBpeMeHHEHE
KOMIObIOTEpPHHE
TEXHONOTHH oS
pelleHHs H aHanusa
MHXEHepHEX 3afad.
Brnapets:

COBpPEMEHHON Hay4HOU
annapaTtypou u
HaBHKaMH BeleHHus
XHMUYECKOTO
3KCHepUMeEHTa;
MeTOfaMK IIOHCKa H
obpaboTku uHGOPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

omIpoc
CTYLEHTOB;
odopMIerHne
OTHYETOB 110
1aGopaToOPHEIM
paGoram;
TeCTHPOBAHUE;
IpoBepKa
oHoMalOlHen
paboTH.
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XuMudeckue
TanbBaHHYeCKHE
37IEMEHTHL
HanpapneHne OKACIATENLHO-
BOCCTAHOBUTENBHEIX IPOTIECCOB.

CUCTEME.

Neknuu. OnpenenesHue u
Knaccudpuranus
9MEKTPOXUMHUYECKUX I[IPOLIECCOB.
Mouatue 00 9IEKTPOFHHEX
noteHnuanax. CraHmapTHHHR
BOOOPOLHEN BIEKTPOR U
BOJOPOLHAS IIKAIA [IOTEHIIHAOB.
YpaBHeHUuE HepEcTa.
TanpBanndeckue 3meMeHTH. IC
U ee ompegeneHue. JNEKTPOIU3.
IlocnenoBaTenNbHOCTS
9MEKTPOLHEX IpPOIeccoB.
3MeKTPONnu3 ¢ HepaCTBOPUMBIME 1
pPacTBOPUMEIMH aHOmaMHu.
IIpakTH4eckoe INpUMeHeHHe
9MEeKTPONIK3A.

JlabopaTopHas paora.
CocraBieHrHe MegHO-IIHHKOBOTO
3/IeMEeHTa, KOHIETPAUOHHOI0
ranbBaHHYECKOr0 3/IEMEHTA.

OIIK-3

3HaTh:

OCHOBHEHE
3aKOHOMEpPHOCTH
[IPOTEeKAHU S XUMUIEeCKUX
[IPOLECCOB; XUMUYeCcKue
IPOIECCH COBPEeMEHHOMH
TEXHONOTHH
OIPOU3BOACTBA
MaTepHAaNoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHUX BS/IeMeHTOB
W WX COeNHHEeHWUH,
COCTaBAAIIINX OCHOBY
KOHCTPYKUHOHHHX
MaTepHanoB; NPUHIUIIE
OpUMeHeHHS
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TeXHOJOTHH B Hayke U
npegMeTHOH
nedaTelbHOCTH.
Yumets:

BHIIIOMHATL pPa3MUYHEE
XUMHUYeCKHe Ollepalin;
IPUMEHATH [OIy4eHHEE
3HAHUS 110 XUMHH AN
pelleHus NPUKIATHEX
z3afmad
npodeccuoHanbHOMR
nesaTenbHOCTH;
HaXOOUTb HHGOPMAIIHIO B
6ubnuoTEKEe U CeTH
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
HAy4YHON NHUTepaTypou
110 KypCy; HCIOIb30BATh
KOMIITIEKCHl TPHKIagHbIX
[IPOrpaMMHEIX CPESCTB U
COBpeMeHHEHE
KOMIObLIOTEpHHE
TEXHOMOTHH oS
pelleHHs H aHanusa
MHXEHepHEX 3afad.
Brnapets:

COBpPEMEHHON Hay4HOU
amnnapaTtypou u
HaBHKaMH BeleHHu:
XHMHUYECKOTO
3KCHepUMeEHTa;
MeTOfaMKU IIOHCKAa H
obpaboTku uHGOpPMALUY
KaK BPY4YHYIO, TaK U C
OpUMeHeHUEM
COBpPEeMEHHBHX
HHGOPMAOUOHHHX
TEeXHOJOTUH; HaBEHIKaMU
paGoTH B CHCTEME
OUCTAHIOUOHHOTIO
oGyuenus Moodle.

ompoc
CTYLEHTOB;
odopMIeHnE
OTYETOB 110
naGopaToOPHEIM
paBoram;
TeCTHPOBAHUE;
IpoBepKa
nHoMalOliHen
paboTH.

INIEKTPONU3 BOJHEIX PACTBOPOB.
Koppoaus MeTannos.

NaGopaTtopHas paGora.
B3auMopelcTBHe MeTalloB C
BOLON, BOOHEIMH pacTBOpaMu
KHCIOT U Ienodeli. BausaHue
XIOPUL-UOHA HA KOPPO3UI0
amoMUHUA. AHOOHLIE U KATOOHEIE
MeTaanndecKue  HOOKPHITHA.
TeiicTBre MHrXOUTOPA HA IPOLECC
KOPPO3UH Kemne3a.

OIIK-3

3HaTh:

OCHOBHEHE
3aAKOHOMEPHOCTH
IPOTEKAHNA XUMUIeCKUX
[IPOLECCOB; XUMUYECKHE
IPOTeCCH COBPeMeHHOH
TEXHONIOTHH
OIPOU3BOLCTBA
MaTepHanoB u
KOHCTPYKIUI, CBONCTBa
XUMHYECKHX 37IeMeHTOB
U WX COeNHHEHWUH,
COCTABMAWIINY OCHOBY
KOHCTPYKIOHUOHHHX
MaTepranoB; IPUHINIE
OpUMeHeHHUHA
COBPEMEHHHX
HHGOPMAULUOHHHX
TeXHOJOTHH B HayKe H
npegMeTHOH
OEesATeNbHOCTH.

ompoc
CTyLEHTOB;
odopMIerHne
OTHYETOB 11O
aGopaToOPHEIM
paGoram;
TeCTHPOBAHUE;
IpoBepKa
oHoMalOliHen
paboTH.
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Yumets:

BHIIIONHATh pa3NUu4YHbIE
XUMHU4YeCKre Ollepanuy;
NPUMEHATh [IOIy4YeHHEIe
3HAHUA IO XUMUU A5
pelleHus] NPUKIAgHBIX
3apgad
npodbeccUoOHANbLHOHR
oesATelbHOCTH;
HaxXONUTL HHGOPMAIIIIO B
60ubnuoTEKE U CeTH
Internet; momp3oBaTbCS
yueGHOM, CIPaBOYHON U
Hay4HOU NHUTepaTypou
10 KypCy; UCIONb30BaTh
KOMILIEKCHl IIPUKTagHBIX
IPOrpaMMHEX CPeACTB U
COBpEeMEeHHEE€
KOMIOBIOTEpPHEHE
TEeXHONOTUHU Oas
pelleHus XU aHaNuW3a
WHXEeHepHEX 3amjad.

Brnapets:
COBpPEMEHHON Hay4HOU
annapaTtypou u

HABHKAMH BeNEeHHI
XUMHYIECKOTO
3KCIHepUMeHTa;
MeTOLaMH NOHCKA K
obpaboTku uHGOpPMALUY
KakK BPY4HYIO, TaK # C
OpEMeHEeHHEM
COBPEMEHHEHX
HEGOPMATHOHHEX
TeXHONOTHY; HaBHKAMHI
paBoTH B cucTeMe
OHECTAHOHUOHHOTO
oGyuenus Moodle.

5.2. TunmoBbIe KOHTPOILHBIE 3aJaHUsA HIIH HHbIE MaTepPHATbI
5.2.1.0neH0YHbIE CPEACTBA IPH TEKYITEM KOHTPOJIE

Tekymu# KOHTPOIL 0 OUCHUNNKHE OYIeT 3aKTI0UaThCS B OIMPOce 00YYaroIMXCsS M0 KOHTPOJIBHBIM
BOTIpocaM (3amayam), B 0OPMNIEHUH OTYETOB 110 NabopaTopHHM pafoTaM, B KOMIBIOTEDHOM TECTUPOBAHUHY,
TIPOBEPKe JOMAIlHUX 3a/ad.

[TpuMepHl KOHTPONBHEIX BOITPOCOB:

1. Hamummre ypaBHeHuS mpeBpamenui: S-S0,-S0,~H,S0,~»CuSO,~Cu(OH),

2. Hamwmmute dopMynsl cpemHeld, KUCNOM ¥ OCHOBHOUM CONeH, KOTOPEE MOTYT 00Pa30BBIBATHCS IPH
B3aumopeticteuu: Mg(OH), u H,SO,;

3. Ha ckonbKO TPagycoB CIemyeT HOBBICUTH TEMIIEPATyPy, YTOOK CKOPOCTh PeakIMy yBenudunach B 81
pas, ecny TeMrnepaTypHbIE K03bdUIMeHT CKOPOCTH paBeH 37

KpuTepuu oneHUBaHUS:

- 100 GannoB - IpH TPaBUARHOM ¥ IIOJTHOM OTBETE Ha [JBa BOIPOCA;

- 75-99 6anmoB - Mpu TPABUILHOM ¥ IIOJTHOM OTBETE Ha OJWH W3 BONMPOCOB W NMPABUIILHOM, HO HE ITOTHOM
OTBETe Ha OPYrod U3 BOIIPOCOB;

- 65-74 Oanna - Ipy IPaBUILHOM ¥ HEIIOJTHOM OTBEeTe Ha OBa BOIPOCA MM IIPABUILHOM H IIOJTHOM OTBETE
TONBKO Ha OfMH U3 BOIPOCOB;

- 25-64 $anmnoB - IpY IPaBUIFHOM B HEIIONIHOM OTBETe TOJIBKO Ha OOUH K3 BOMPOCOB;

- 0-24 Ganna - IpH OTCYTCTBYUH IIPABUIIbHEIX OTBETOB Ha BOIPOCHL.

Konnuectso Gannos [65-74|75-99(100 [0-24 [25-64
[HKaHaOHeHHBaHHﬂ 3a4TeHO He 3a4TeHO
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TpeOoBaHUsA K OTUETY II0 NabopaTOPHEIM padoTaM.
OTYeT mpeacTaBnsaeTcs B yMaXHOM BH[IE.
OT4eT JomKeH COMepXKaTh:

. Temy nmabopaTopHO# padoTHL.

. Henp nabopaTopHOH padoTHL.

. CxeMy MM PHCYHOK YCTAHOBKH, a TaKXKe PUCYHKH, TIOSICHSIOITME BRIBO paGounx GopMym.

. OcHOBHEIe pacueTHEE GOPMYITIH ¢ 00sI3aTeNBHEIM MOSCHEHUEM BeTIMYHH, BXOMISIIMX B (POPMYTY.
. TabmueL.

. [IpuMepHl pacuerTa.

. Ecru Tpe6yeTcst o 3afaHuIo - TpadWKu U THArpaMMEL

. Brigop mo maGopartopHoii padoTe.

WO ~JO0 U WN -

KpuTepuu oneHuBaHUS:

- 70-100 GanmnoB - IpH BHITONHEHHWH BCeX MYHKTOB COCTABIEHHS OTYETA B IIOHOM 00BEME;
- 0-69 Gannos - mpu oGOpPMIEHHH Pa3feloB B HEMOIHOM 00beMe.

KomuecTtso 6annos|0...69 70...100
[ITkamna oleHUBAHHUI|HE 3aUTEHO|3aUTEeHO

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

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

OtBeTn: A: -150 B: + 150 B: -116 Ir: +116
YKaxuTe THI peakIuH.
OTBeTH: A: 3K30TepMHuYecKas b: sHmoTepMuyeckas

Omnpenenute, OYIET MX PeakIMs MPOTEKaTh CaMOCTOSITENIEHO B U30TMPOBAHHOM CUCTEME TTPH CTaHLaPTHBIX
YCTIOBHUSIX.

OtBetH: A: Byget B: He 6ymer B: He 3Haro [': Peakuusa paBHOBEPOSTHA U B IIPSIMOM, U B
00paTHOM HAMpPaBJIeHUSX.

PaccuunraiiTe 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 peakKluy IpH YBeTMYEeHUH KOHIIEHTPAIlM aMMUaKa B 2
paza?

N,(r) + 3H,(r) = 2NH,(r), AH > 0.

a)pdpasza 6)B8pas c)B 12 pa3

3. Bo CKOTIBEKO pa3 Bo3pacTeT CKOPOCTh NPSIMOU peakluy IIPY yBelUu4YeHUy KoHIeHTpauuu 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 XUMHUYECKOU peaKIUy IIPHU MOBHIIEHUH TeMuepaTypel Ha 30 °C,
eCIIU TeMIlepaTypHLH K0a(dunmenT y = 37

a)B 90 pa3 6) B 36 pa3 c¢) B 27 pa3

5. Bo CKOTBKO pa3 yBeNUYHUTCS CKOPOCThH PeaKIUW NP IOBHINEHHH TeMIepaTypH Ha 20 °C, ecnu
TeMIepaTypHHH Koaddunment y = 27

a)B 2 pa3 0) B 34pa3 c¢) B 6 pa3

6. Bo CKONBKO pa3 BO3pacTeT CKOPOCTh XUMUYECKON peakKIuy IIPY IOBHIIEHUY TeMnepaTypH Ha 60 °C,
eCTIU TeMIlepaTypHHH 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 TeMIepaTypHHH K0apdunuenT y = 37
a)p9pazf)B6pa3 c)B 12 pas

1509671488
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8. YkaxuTe BuUJ 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'omorenHas 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,) Heo0X0OuMO B3sITh HUTPATa
HaTpHs rpaMM:

a)150r 0)300r ¢)250r m175Tr

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

a)240r 0)120r ¢)360r m400r

13. B 2 n pactBopa comepxuTca 98 r cepHoll Kucnotel. HopManbHas KOHIIEHTpPalMs TAaKOT 0 PacTBopa
paBHa:

a)3,0H 6)1,0H c¢)20H 0)6,0H

14. B 2 11 pactBopa cymnbdaTa Menu cogepxutcd 79,8 r CuSO,. MonsipHas KOHIEHTpalXsg TakKoT0 PacTBopa
paBHa:

a)3,0M ©6)05M ¢)24M m0,25M.

[Tpu IpoBeNeHWH TEKYIIET0 KOHTPOIS 00yJIaloIuMcs OyIeT IpeqioxkeH TecT u3 10 BOIPOCOB.
Kputepun oleHHBaHUS:

- 100 GannoB - Ipu IPaBUIFHOM ¥ MOTTHOM 0TBeTe 9-10 TECTOBEIX BOIIPOCOR;

- 75...99 $anmnos - Ipu 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 Gannos |65-74]75-99]100 [0-64
[Mxamna OIeHUBAHUSA (3a49TEHO He 3a4TeHO

[TpoBepka goMallHuX 3a0a4.
OO6yJaronmiics DOMKeH CaMOCTOSITeNIFHO PEIIUTh 0 JBe JOMAIIHUX 3alady 0 KaXKIou TeMe.
[TpumepEH! JOMalIHUX 3aJaHu:

1. TIpu moBuIeHENY TeMIepaTypsl Ha 50°C CKOPOCThH XUMHUUYECKON peaklUU yBelnUdYUnach B 243 pasa,
BHIUKCNHTE TeMIIepaTypHbIH K03)PUITHEHT CKOPOCTH PeaKInH.

2. HazoBuTe npoayKTH, 06pa3yioImMecs Ha HHEPTHEIX 37IeKTPOAaX MPH 3JIeKTPOJIN3e BOJHOTO PacTBOpa
AuCl,

3. PaccumTaiite 3]]C npencTaBneHHHIX 37IEMEHTOB:

a. MegHO-ITMHKOBEII

6. XKene3Ho-HUKEIEBHH

B. MaruueBo-0/10BIHHBIN

T. CepeOpsSHO-ITMHKOBBIA

KpuTepuu oneHUBaHUS:

- 100 GannoB - Ipu IOTHOM pellleHWH OBYX 3a1aY;

- 65...99 6annoB - Tp¥U TPaBUILHOM ¥ MOJTHOM peIleHWM OTHOHN 3aJadd ¥ 9aCTUYHOM PEIIeHWH BTOPOH
3amaui;

- 50...64 $anmnoB - Ip¥ IPAaBANLHOM U IOITHOM pPeIlleHNH OTHOH 3aJauu;

- 0...49 6annoB - Mpy YacTHYHOM PelIeHHH OTHOM 3afauy UK HepellleHHOH 3aJavn.

KomuuecTtro Gannos|0...64 65...100
[ITkamna oleHUBAHUI|HE 3aUTEHO|3aYTEHO
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5.2.2 OueHOYHbIE CPpeNcTBa MPH MPOMEXKYTOTHOH aTTeCTAIllHH

[TpoMeXyToYHasI aTTeCTalUs 00VUAIOIUXCSA IO TUCHUINHHE "XUMHSA" IPOBOOUTCS B COOTBETCTBHHE C
OIIOII u stBNsIeTCS 00I3aTeNbHOM.

®opMolt MPOMEXKYTOUYHOU aTTeCTAlluU SIBASETCS 3a4eT, B IIPoIlecce KOTOPOTO ONPEeNIeTCs CTEIeHb
dbopMupoBaHUS 0003HAYeHHHX B palouyell mporpaMMe KOMIeTeHIuH. MHCTPYMEHTOM H3IMepeHHS
chOpPMHUPOBAHHOCTH KOMIIETEHIIAH SIBASIOTCS 3aUTeHHBIE YCTHRIM OMPOC X TECTUPOBaHUE, YTBEPKIEHHEIE OTUEThH
mo nabopaTopHEIM paboTaM, pellleHHbIe JoMalHie 3agaun. O0yJalomuics IonydaeT OJOIYCK K 3a4eTy, eCld B
TeueHMe ceMecTpa OHINIK 3aUTEHH BCe YKa3aHHBIE 3JIeMeHTH., [Ipy MpoBeMeHHH 3aueTa 00yJalouIHics monyJaeT
OuneT, comepKallii Ba BOIPOCA.

[TpuMepHHH IepevueHb TEOPETHYECKUX BOITPOCOB K 3a4eTY:

1. OCHOBHEE NOHSATHS ¥ 3aKOHEl XUMUU. 3aKOH COXPaHEHHUS MaCCH BellleCTBa U SHEPIUU. 3aKOH
IIOCTOSIHCTBA COCTaBA. 3aKOH SKBUBAJIEHTOB. 3aKOH KPATHEIX OTHOLIEHUH. TUNE XUMUYECKUX PeaKlIn.

2. Knaccel HeopraHu4Yeckux coeguHeHUU. [IpocThle u cnoXHBE BelnecTBa. Okcupsl. OCHOBHELE,
aMdoTepHEIE U KHACIOTHEIE THAPOKCUAE., Conu. [TonydeHne U CBOKCTBA HEOPTaHUIECKHUX BEIIECTB.

3. Mousgrue 06 suTanenuu. CTaHmapTHAS 9HTANLINS 00pa30BaHUs BEIECTB. 3akoH ['ecca. CnencTBus U3
3akoHa ['ecca.

4, JuTponusi. HampaBneHre peakiuil B M30JTMPOBAHHKX cUcTeMax. CTaHIapTHas SHTPONUS 00pa30BaHusl.

5. Oneprus I'mO6ca. DHeprus [ub66ca ofpa3oBaHus BellecTB. HampaBneHWe XHMHYECKHX pPeaKIHl
HEeHU30IUPOBaHHEIX CUCTEMax.

6. CKOpOCTb FOMOTEHHEIX PeaklUuii. 3aBUCUMOCTE CKOPOCTH PeakKUUU OT KOHIIEHTPAlUU pearupyrollux
BellleCTB U TeMIepaTypH. 3aK0H AeliCTBUS Macc.

7. XuMUYeCKOe PaBHOBECHE B TOMOTeHHEIX U FeTepPOreHHEIX cucTeMaX. KoHcTaHTa paBHOBecusl. OCHOBHEIE
(axTOopHI, BIUAOIINE Ha XUMUIecKoe paBHoBecHe, [Ipuanun Jle-IllaTense.

8. KaTanus roMoreHHE U reTepOreH . MexXaHu3M OeliCTBUS KaTaalu3aTopPOB.

9. PacTtBophl. CocoGEl BRIpaXkeHUs COCTaBa PacTBOPOB. PacTBopuMocTh. O6pa3oBaHNE PacTBOPOR.

10. TeopHs 97MeKTPONUTHUECKON Tucconrali. CTelneHb qUCCOIMaIy. CHNbHEE U CNa0ble 97TeKTPOIMTEHL.
KoncranTa mucconuammu. 3akoH pa3barnenusi OcTBanba.

11. Tupponus coneil Kak 4acTHHIY Cly4Yayl NPOTONUTHYECKUX PeaKIni.

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

13. BomopopHsLii ¥ THAPOKCUNBHE IToKa3aTenu. HeliTpanbHas, KUCnas 4 Ielo4yHas Cpefa.

14. TTpousseneHue paCTBOPUMOCTH. Y CIIOBUE BEIIaNEHUS 0CafKa U3 PaCTBOPOB.

15. OKUCNUTENbHO-BOCCTAHOBUTENbHEIE peakiuu. OKUCIUTENbHEE U BOCCTAHOBUTENBHEIE CBOUCTBA
IPOCTEIX ¥ CIOXKHEX BelllecTB. PakTOPH, BNUAIONIVE Ha IPOTeKaHUe OKUCIUTENbHO-BOCCTaHOBUTENbHEIX
peakmmii. Knaccudrkanua OKUCIUTENEHO-BOCCTaHOBUTEIBHEIX PeaKIUI.

16. CocTaBneHme ypaBHEHWH OKACIUTENEHO-BOCCTAHOBUTENBHEIX peaknui. MeTon aneKTpoHHOT0 GanaHca.
W OHHO-3NIeKTPOHHEIN METOL,.

17. 3neKkTponHEIH noTeHIHaN. [IBOMHON 37eKTPUUECKHUH CI0M Ha I'PaHulle pasfenia ¢a3 ¥ IPUUUHE ero
BO3HUKHOBEHHUS. JNeKTPoABUXKYyInass cuna. CTaHOapTHHY BOJOPOLHEIM 3JIeKTPOA M BOLODOZHas IIKana
noTeHIUanoB. [loTeHIansl MeTanlu4eCKUX U OKUCIUTENbHO-BOCCTAHOBUTEJIBHEIX 3JIEKTPOLOB. YDaBHEHUE
Hepsncra.

18. HanpaBneHue OKUCIUTENBHO-BOCCTAHOBUTENBHEIX IPOIecCOB. PaBHOBeCHE B 37IeKTPO-XUMHUYECKUX
cucTeMaxX. XMMUYeCKHe UCTOUHUKY TOKa. [IpuHIMN paboTh sneMenTa JaHusnsg-Ako6u. AHOTHEIN ¥ KaTOTHBIN
IPOLEeCCH. JNeKTpogBuXKylnas cuna. KOHIeHTpalUWOHHHIH 37eMeHT. CepHOKHCIOTHEE U IIeJ0YHEE
aKKyMYJIITOPHL.

19. Koppo3us MeTasioB. XuMA4YecKas U 371eKTPOXUMUYecKas. 3allluTa MeTalljIoB 0T KOPPO3UH.

20. DNeKTpONU3 pacliaBoB U BOOHEX PACTBOPOB C MHEPTHHIMU ¥ DAaCTBOPUMEIMU 3JI€KTPOLAMU.
[TocnenoBaTenbHOCTE 371EKTPONHEIX IpoLleccoB. [lepeHanpsikeHnue snekTpoga. 3akoHs Papanes.

21. BrICOKOMONEKyJsIpHEEe HOOoNUMepH.Opraivdyeckue, 3NeMeHTOPraHudYecKue U HeopraHudeckue
nonuMeptl. CTeneHb monuMepusanyuu. CTPYKTypa U COCTOSIHES IIOJIEMEDOB.

22. O6mue cBOWCTBA METANJIOB W CINaBOB. MeTONH MONy4YeHHS MeTAaNNoB ¥ OCHOBHBEIE CTafWM
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HEro, TO BCIO MOATOTOBKY HeoOX0IMMO TPOBECTH CaMOCTOSITEIRHO OO 3aHSATHH.

II7sg TOATOTOBKY K OMEITY:

1. TIpouYTHTe PYKOBOACTBO K paGoTe. BESICHUTe B Ipollecce UTEHHS, a B Clydae HeoOXOOUMOCTH Ha
KOHCYIbTAIIAU C IpemofiaBaTeneM, KakKiue 3aKOHOMEPHOCTH JeXKaT B OCHOBE pacdeTHHX ¢popmMyn. O3HaKOMbTECh
CO CIIMCKOM PEeKOMEHIOBAaHHON NATEePaTypPHL.

2. CaMOCTOSITEeNTbHO MITH C MTOMOIIBI0 YUeOHRIX TOCOOHE BEIBeIUTE (GOPMYIIE, KOTOPHIE HCIONb3YIOTCS B

paboTe.

3. Eme pa3 IpoYTHTE PYKOBOACTBO, HO Telephb B NafopaTOpHH, UMes Mepe[ TNa3aMK YCTAHOBKY O
IpoBedeHus onbTa. [Ipu aToM ysacHUTe cefe, KakK B 0COOeHHOCTSIX KOHCTPYKIIHH YCTAHOBKHM 00eCIIeYnBaeTCs
BHITIOTTHEHHUE YCIOBHUH, B KOTOPHIX CIIPaBEIIMBHI 3aKOHK 1 (OPMYTIE, HCIONB3YeMEIe B 3afade.

4. Paz6epuTech B IPHUHITHIAX pabOTH K3MepPUTENbHBX IPHO0POB, C KOTOPEIME UMeeTe OeMo B IEPBHE pas.

5. Paz0epuTech B TpeGOBaHKUSIX, KOTOPEE HAOO MIPEObIBUThL K HACTPOHKE MPUOOPOB ¥ YCTAHOBKE B IIEJIOM,
YTOOH 00eCIeYNTh HAauydIie Pe3ynbTaThl ONEITa.

s BHIOTHEHUS NabopaTOpHEX padoT CTyoeHTH 00beIWHSIOTCS B OpuUragrl Io JBa yenoBeka. CocTas
Opuragkl cCOXpaHSeTCs Ha BCe BpeMs BHIIONHeHHS paboThl. Ecnu HeT clelMaIbHEX YKa3aHUH IpernogapaTens,
OTIBITH JOJKHBI TPOBOTUTECS B TOYHOM COOTBETCTBUH C WX ONMHMCAHHEM B METOOUYECKUX YKalaHUsX. OTUeTH Mo
nabopaTOpHEM padoTaM COCTABIAIOTCA KAaXOBM CTYOEHTOM HHOMBHOYalIbHO B IIOCIENOBATENbHOCTH,
IpHBEeEeHHON B METOOHUUYECKHX YKA3aHHUAX C 00s3aTeNbHBIM IpeIcTaBleHreM U 00CYXKIeHHEM Pe3yNbTaToB
BHITIONTHEeHHUs Ta6opaTopHO# padoTH B 00pa0oTaHHOM BuOe (TaOnuiunl, rpaduky, PUCYHKH, CXeMH H T.0.) H
BHIBOMOB. KaX[IbIM CTYOEeHTOM HOJXKHa OHTh 3aBefeHa CleldanbHas TeTpagb OIS BRIIOIHEHHS Ta00opaTOPHEX
paloT, B KOTOPYIO IIPH NMOATOTOBKE 3aHOCSTCS KpaTKHe CBedeHHs W3 TeOPHH, CXeMa OILITa M T.O., a B
OanbHeHIIeM IONyYeHHEIE Pe3yNbTaThH M3MepeHHH, uX 00paloTKy M KOHEUHHIH pe3ynbTaT. [N 3alucH
Pe3yNbTaToB H3MepPeHUS JOMIKHH OHTh 3apaHee IOATOTOBNIEHH TaOMHUITH, BKIIOYAONIHEe KaK CaMy H3MepeHus,
TakK ¥ WX IOTPeITHocTH. K clemyomeMy 3aHATHIO CTYIeHT TOTOBUT 0UepeqHyio paloTy U IPembsIBIsIeT OTYET O
paboTe, BRIIOTHEHHOM Ha MPEeIbIAYINeM 3aHATHH, Ja€T IPH He0OXOJUMOCTH MOSCHEHHUS K OTYETY, OTBeUaeT Ha
KOHTPOJIbHEIE BOTPOCH, IPUBEOEHHEE B METOOUIECKOM moco6uu K nafopaTopHoH paborte. PaGora cunTtaercs
OKOHYATEeNbHO CAAHHOM MOCTe 3aIlATH 0TYeTa.

[Tpu mpoBeIeHHUH TEKYIIET0 KOHTPONS B GopMe ompoca 00yJaronMiics MoIydaeT BOIPOC, KOTOPHIH MOXKET
ORITh, KaK 3alHCaH Ha MMCTKe OyMarH, TaK ¥ HeT. B TeueHNe IATH MEHYT o0ydaloliecs NONKHE HaTh OTBETH Ha
3aJaHHEE BOIPOCH, IPH TOM HCIONL30BATh NIOOYI0 IeYaTHYIO B PYKOMHUCHYIO MPONVKINIO, & TaKXKe No0ke
TeXHHUEeCKHe CPelicTBa He MOMycKaeTcs. Pe3ynbTaTH OIeHHBAaHUS OTBETa Ha BOIPOC MOBOOUTCS IO CBENEHHUS
o0yJarnmxcs cpasy Imocie onpoca. Ecnu o0yJanmuiicss BOCIONb30BaNcs MI060H MevaTHOM UK PYKOIHCHOH
TIPOOYKIKeH, a TaKXKe MI00RMH TeXHHIEeCKMMH CPEICTBAMH, TO €r0 OTBETH Ha BOIPOCH He MIPHHUMAIOTCS U eMy
BEICTaBMIsIeTcs O Oannos. [Ipd IpoBeeHHH TEKYIIETO KOHTPOMSA B GopMe OlleHHBAHUS IOOTOTOBKHM M 3aIITUTHI
oTueTa mo nadopaTopHO# patoTe 00yJYaIOUIUHACS IOCNe BHIIONHEeHHUS NabopaTopHoH padoTH (Ha 3aHATHH €6
BHITIONHEHHUS HNM Ha CHedyIoIleM 3aHSITHH) MPefoCcTaBsSeT MpemomaBaTenio 0GOPMIEHHBH OTYET IO
nabopaTopHo# paboTe ¥ (Ipu HeoOXOOUMOCTH) MaéT MOSCHEHHUS K HeMY, 3aTeM IONyJaeT OT IIPeloJaBaTens
BOIIPOC M3 CIHCKa KOHTPOJIBHEIX BOIIPOCOB, IPEICTABIEHHEX B METOOHIECKOM MOcoOuH K NabopaTopHOH padoTe.
B TeueHue mATH MHHYT o0ydaloIlnecs NOJIKHH JaTh OTBETH Ha 3aJaHHBIE BONPOCH], MIPH 3TOM HCIONbh30BATh
mo0yI0 MeYaTHYI0 W PYKONHCHYIO MPOOYKIMIO, a TaKXke Nio0ke TeXHHYEeCKHe CpPelCTBa He MONyCKaeTcs.
[TpemofaBaTenb aHANKU3UPYET COMepKaIluecs B OTIETE 37IeMEeHTH ¥ MOSICHEHUS K OTUYETY, OlleHUBAaeT OTBETH
ydalerocss Ha KOHTPOMbHEIE BOIIPOCH, MOCTe Yero OleHUBaeT NOCTUTHYTHIN Pe3ymbTar.

[Tpu MpOBeIeHHUH IIPOMEKYTOUHOH aTTeCTAIlMK B BUOE 3aUeTa o0ydJaloluics MonyJyaeT OumneT. B Teuenne
20-30 MEHYT 0o0yMEIBAeT OTBET Ha IOJyUYeHHEIE BOIPOCH], IPH STOM HCIONb30BaHHe NI000H MeYaTHOH H
PYKOTIIMCHOM IPOOYKIIHH, a TaKXKe NMIOOHX TeXHHUYECKHX CPEeNCTB CBSI3K He JOMycKaeTcs. Ecnu o0ydaromuncs
BOCIIOIb30BAJICS MI0O0H IeYaTHOM WK PYKOIMHUCHOM MPOOyKIMeH, a TakXKe MoOMMH TeXHUUeCKHMH CPefCcTBaMu
CBSI3H, TO €TI0 OTBETH Ha BOMPOCH HE MPHHUMAIOTCS U €My BHICTaBASETCS OIeHKA «HEeYOOBIETBOPUTEILHOY.
[Tocne MOOTOTOBKE 00yJalOITHECs JOMKHE JaTh OTBETH Ha 3aJaHHBIE BOIPOCHL.

[TpenomaBaTenb OIEHABAET IOYUYEeHHBIE OTBETHL.

9 IMepeyeHb HHPOPMAMHOHHBIX TEXHONOTHH, HCIOTb3YeMBLIX NPH OCYIIEeCTBICHHH
00pa30BaTeNBLHOTO MpONecca MO AHCHHIIHHE "XuMHA", BKAIOYasd NepedYeHb NPOTPAaMMHOTO
obecneuennsi ¥ HHPOPMATHOHHBLIX CIPABOYHBLIX CHCTEM

s u3yueHnss QUCITAIINIMHEL MOXKET HCIIONb30BaThCS CNeqyIolllee IporpaMMHoe ofecIeueHue:
1. Microsoft Windows

2. Libre Office

3. Mozilla Firefox
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4. Google Chrome
5. Opera

6. Yandex

7. Open Office

10 OnuHcaHHe MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOOHMMOH NI OCYIIEeCTBIECHHS
o0Opa3oBaTeILHOT0 Mpollecca M0 THCHHIUTHHE "XuMusa'"

I ns mpoBeneHus NaGOPaTOPHEIX 3aHATHH TPEGYOTCS:

xuMuueckue nabopaTopuy, 1adopaTopHas OCY/da, PeaKTHUBH, NafopaTopHoe 060pyIOBAHHE.
I7ist oCyIIecCTBNEHNST CAMOCTOSITENIEHOM PaBOTH CTYIEHTOB HEOOXOIUMEL:

YuTanbHEH 3an OubIMOTeKH, HHTEPHET-3a71 OUOTHOTEKH.

11 Anble cBeeHHsI U (M/TH) MaTepHaTbI

[Tpu ocyurecTBNeHnH 00pa30BaTeNbHOTO IPOIecca MPUMEHSIOTCS CIeNyIoIIe METOMIH:
— pafoTa B TpymImax;

— 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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