





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:

- COBpEMEHHOU Hay4YHOU alllapaTypo# M HaBRIKaMH BeJeHHS XMMHUYECKOT0 3KCIEePUMEHTa; MeTOJaMHu
moncka ¥ 06paboTKu WHGOPMAIMH KaK BPYUYHYIO, TaK U C IpHMeHEeHHEM COBPeMeHHHBX HHGOPMAaIKOHHEIX
TEXHOJIOTHH; HaBRIKaMy PabOTH B CHCTeMe TUCTaHIMOHHOTO o0yueHus 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 IUCIHIINKEE "XuMusS" COCTaRNAeT 3 3aUeTHHX eTuHUIH, 108 Yacos.

KomuuecTBO 4acoB
(010 30 030

®opma 00y4eHHs

Kypc 1/YcranoBodHas ceccus
Bcero gacos 2

KonTakTHasa padoTa 00y4alOUIUXCA ¢ MpenogaBaTeneM (M0 BUAAM YI€OHBIX
3aHATHH):

Aynutopras pafoTa
Jlexyuu 2
JIlaGopamopHble 3aHAmus
ITpakmuyeckue 3aHamus

BHeaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamesnem:
KoHcyavmauus u unble 8udsl y4ebHol OesmeapHOCMU
CamocrosiTeThbHasA padoTa

®opMa NPOMeKYTOTHOH aTTeCTamuH

Kypc 1/Cemectp 1

Bcero yacos 106
KoHTakTHas1 padoTa 00yJalouIuxcs ¢ npenogapaTeaeM (IT0 BHIAM YI€0HBIX
3aHATHH):

Aynutopras pafoTa
Jlexyuu 4
JIabopamopHbie 3aHAMUS 8

Hpalcmuqem{ue 3dHAMuUA

BHeaynuTopHas padoTa

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyavmauus u uHble sudul yuebHol desmenbHocmu
CaMocTosATeTbHasA padora 85

®dopMa MPOMEKYTOTIHOH aTTECTAlluH 9K3aMeH /9

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 2
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. Xumuyeckast TepMOOUHAMUKA.

2.1. Xumudeckas TepMOOUHaAMUKa. 3aKOH COXpaHeHUs sHeprud. IloHsaTue 2
BHYTPEeHHeH B3HEepPTuu CcucTeMH. Temnora. PabGora. IlepBoe Haudano
TepMOfVMHaMUKU. M30nupoBanHas cUCTeMa. 3akKpHTast cucTeMa. OTKpHTas
cucteMa. TernnoBol adpdekT XUMAIeCKOH peakKluu. JHTanbnusd. CTaHmapTHas
9HTanbnug obpa3oBaHUs BelllecTB. 3akKoH [ecca U ero CIencTBUA.
Omnpenenenue TennoBoro 3dgdeKTa XUMHUUECKOTro IIpollecca 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.

Pazpen 3. XuMuueckne CHCTEMEHL.

3.1. OnekTpoxuMHUUecKHe Mpolecch. OmpefeneHue u KnacCubHKaIIUS 2
3MEKTPOXUMHUYECKUX TporeccoB. [ToHsaTHe 00 3MeKTPONHBIX MOTEHITHATIAX.
CTaHpapTHHY BOOOPOOHEIN 371€KTPOM U BOOODPOOHAS IIKajla IOTEeHUUAasoB.
YpaBuenue Hepacra. 'anpBanudeckre aneMeHTH. J[IC U ee oIpefeneHue.
Onektponus. ITocnenoBaTeNnbHOCTh 37€KTPOTHEIX IPOIIECCOB. JNEKTPOJIU3 C
HePaCTBOPHMEIME M DAaCTBOPHMBIMH aHOOaMU. [IpakTHUecKoe IpUMeHEHHE
S7IEKTPONH3a.

Hroro: 6

4.2, JlabopaTopHLIe 3aHATHS

Haumenoparne pa6OTLI prnOGMKOCTL B JacCax
oo 30 03¢
I/I3MepeHHe TEPMOOUHaMHUYECKUX XaPaKTEPUCTUK XUMHUYECKHUX IIPOIIECCOB 2

KvHeTHKa XMMUYECKHX PeakInii. XUMHYeCKOe PaBHOBECHE.

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

DTMEKTPOIHU3 BOJHEX PACTBOPOB. KOPpO3Hs MeTanmoB. 2

XuMHUecKHe CBOHCTBA MeTaNNoB. BaauMomelicTere ¢ pa30aBIeHHEIMHA 2
¥ KOHIIEHTPUPOBAHHBIMK KHACIIOTAMH.

Hroro: 8

4.3 CaMocTosATEeILHAsI padoTa CTyIeHTa U mepedeHb y4eOHO-MeTOTHIECKOr0 00ecedeHuss s
CaMOCTOSITe TLHOM PaGoTHI 00YIAFONIHXCS TI0 THCITUIITHHE

Bup CPC TpynoeMKOCTh B 4acax

oo 30 03¢
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H3yuenne nutepaTyprl 0 TeMe: Knaccudukranus 1 HOMeHKIaTypa 10
HeOpraHn4ecKuX BellleCTB. M3MepeHne TepMOgUHAMAYECKUAX XapaKTePUCTUK
XUMUYECKUX TPONeccoB. CIocoOk BHpaXkeHus KOHIIEHTPallui pacTBOPOB.

Pemenne 3amad mo TeMe: Knaccel HeOpraHA4eCKUX COeqUHEeHNN. TeloBEe 10
3¢ deKTH, HampaBneHne XUMUIECKUX PeaKITui.

H3yyeHue nuTepaTypH 0 TeMe: KUHeTHKa XUMUYECKUX DeaKIuii. 10
Xumnyeckoe paBHoBecHe. [1oOroToBKa K 3amuTe nafopaTopHEX padoT
Pewrenve 3agau o TeMe: XuMudeckasi KHHETHKA U PaBHOBECHE.

KoncnekTupoBanue TeM nekuui; O6Ime CBONCTBA METaNNI0B U 10
CITaBOB. MeTOMHI ONTyYeHNsT METaJINIOB ¥ OCHOBHEIE CTagun
MeTalypru4ecKoro mpon3soncTea. CrnaBhl Xenesa, Meqy, alloMUIHAS U
007acTy uX MpuMeHeHus. XMMHUYeCcKre CBOHMCTBA METANJIOB M CIIJIaBOB.

ONeKTPOOHEIN MOTeHIIMan . B3auMoeliCTBAe MeTanIoB C BOIOX, BOMHEIMHI 10
pacTBOpaMU KUCIIOT U LIeJI04Yel.

H3ydeHne nuTepaTypHl 110 TeMe: ["anbBaHWYECKHe 371eMeHTH. Hanpasnennue
OKUCTIUTEIbHO-BOCCTAHOBUTEIBHEIX IPOLIECCOB.

Pewenve 3agau o TeMe: PacTBoprl. CBOICTBa BOOHEIX PACTBOPOB 10
He37IeKTPOJIUTOB U 371eKTPONUTOB. HanpasneHne OKUCITUTENBHO-
BOCCTaHOBHUTEJBHEIX IIPOIIECCOB.

KoucnekTtvpoBaHue TeM JIEKIUH: 10
KorcTpyKInoHHEE MaTepuansl. [lonuMepsl. Bsaxymme MaTepuansl. CTEKo,

KepaMuKa.

H3yyeHue nUATEepaTypH 0 TeMe: DNeKTPOJIKU3 BOTHEIX PAacTBOPOB. Kopposus 10

MeTannoB. [IoAroToBKa K 3amuTe J'Ia60paTOpHI:IX pa60T.

Pemienne 3amay4 o TeMe: JNEKTPONIA3 BOOHBIX pacTBOPoB. Koppo3us. 5
MeTaJiloB.
Hroro: 85

5 ®oH OMEHOYHLIX CPENCTB /s NPoBedeHHs MPOMEeXKYTOTHOH aTTeCTallHH 00YIAOMINXCS MO
oucnuIInHe "XuMua", CTPYKTYPHPOBaHHOE IO pa3aesaM (TeMan)

5.1 ITacmopt ¢oHIA ONMEHOYHBIX CPENCTB

Ne | Haumenosanue | Cogepxanue (temu) | Kog 3HaHHU, yMmernug, | opMma Texymero
pa3genos pasmena KOMIIETEHITMY | HaBBIKM, He0OXOOWMEE | KOHTPOMS
OHACI AN HE onsg  (QOPMUPOBAHHUSA | 3HAHUHA, YMEHHUH,

COOTBETCTBYXIIEH | HABLKOB,

KOMIETEHIIUHA HeoOXOJUMBIX OIS
bopMupoBaHUS
COOTBETCTBYIOUIEH
KOMIETEHITUHT
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OcHOBHBEE
NOHATHSA
3aKOHBI XUMHUH.

u

3akK0H COXPaHEHHUS MAaCCH
BEUIeCTBa ¥ OHEPIrUU.
3JakoH MOCTOSHCTBA
cocTaBa. 3akoH
9KBHUBANEHTOB. J3aKOH
KPATHEIX OTHOWEHUH. THUIIEL
XUMUAYECKUX PEaKIUH.

Knaccel HeoprazEumuecxux
coeguHenuii. [IpocTeie u
CIOXKHEE BeIlecTBa.
OKCHOHI. OcHOBHBIE,
aMGpOTEPHLIE W KHACIOTHEE
TUAPOKCHIH. Comnu.
[TonydeHue U CBOUCTBA
HEOPTraHWYEeCKUX BEIIECTB.

OIIK-3

3HaTh:

OCHOBHELE
32aK0HOMEPHOCTH
TIPOTEKAHUST XUMAIECKUX
TIPOIIECCOB;XUMHUIECKUE
IPONECCH. COBPEMEHHOH
TEXHONOTHH
IPOMU3BOACTBA
MaTepHuanoB u
KOHCTPYKIUH, CBOHCTBa
XUMHUYIECKUX JNEMEHTOB
M WX COENHUHEHHUH,
COCTaBNAIIIAX OCHOBY
KOHCTPYKIHUOHHEX
MAaTepUaNOB; IPUHIUIIE
IpUMEHEHHUSI
COBpPEMEHHEHX
AHOOPMANUOHHKX
TEXHOJNOTHH B HAYKE U
nIpegMeTHOH
OEeATENbHOCTH.
VMmeTs:

BHIIIOMHATL Pa3MUIHEE
XUMUYIECKUE ONEPaIuiy;
TIPUMEHSATH TONyYeHHEE
3HAHUA IO XUMUHU [N
pelleHus TPUKIATHEIX
3amady
npodbeccuoHanbHOH
IesITEeNbHOCTH; HAXOAUTH
“HbGOPMAIHIO B
fubnIuOTEKe ¥U CEeTH
Internet; momns3o0BarThCH
y4e0HOH, CIPaBOYHOH 1
HayJHOH NHTEPaTypon
II0 KYypCY;HCIOIL30BAThH
KOMIITEKCH TPUKIAFHEIX
TIPOTPAMMHEIX CPECTB U
COBpEMEeHHEHE
KOMIOBLIOTEPHEE
TEXHONOTHU ons
pelleHus ¥ aHaNIU3a
MHKEHEPHEX 3afad.
BnageTs:

COBPEMEHHOH HaydHOH
annapaTtypon u
HaBHKaM¥ BeJeHHUS
XUMHUIECKOTO
9KCIEPUMEHTA; METONAMH
moucka # 00paboTku
nvHbpoOpMaATIAH KaxK
BPYYHYI, Tak # C
IpUMEHEHHEM
COBpPEMEHHEHX
AHOOPMANUOHHKX
TEXHONOTHH; HaBHIKAMHU
paboTe B cucTteme
OUCTAaHUUOHHOTO
ofyguenus Moodle.

ompoc
CTYOEHTOB;
odhopmnenue
OTYETOB 110
mabopaTopPHEIM
paboTtam;
TECTUPOBAHUE;
TIPOBEPKA
OJOMAaIlHEeH
paboTH.
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XuMuuecras
TEPMOJUHAMUKA.

3JakoH COXpaHeHUu4
SHEpPruu. [lonsaTue
BHYTpEeHHEH 9SHEPruu
cucteMsl. Temnora. Pabora.
I[lepsoe Hadvano
TEPMOOUHAMUKH.

H3onupoBaHHasS CHUCTEMA.
JakpuTag cucrema.
OTkpHTaSA CuCTeMa.
Tennoso# sabdexrT
XUMUYECKOH PpPeaxkluu.
SuTanenug. CrangapTHas
9HTanmbIusg 06pPa30BAHUL
BeIIeCcTB. 3aK0H [ecca u
eTo CIEeNCTBUL.
Ompepenenue TENIOBOTO
sbderxTa XUMHUECKOTO
mpolecca HAa OCHOBE
CIPABOYHEIX JAaHHEX.
DHTpPOOXUA Kak Mepa
HEeYOOPSIOOUYEHHOTO
COCTOSHHUSA CHCTEM H
BemecTB. XHMHYECKAST
peaxnus W H3MeHEHHUE

SHTPONHUHU B
HM30NMHUPOBAHHEIX CUCTEMAX.
DHeprug Tu6b6ca.

Kputepuii HanpasneHHOCTH
XUMUUYECKUX Peakuuil B
3aKPHITHX CHCTEMAax.
lTomsartue
TEPMOAUHAMUYECKOTO
PaBHOBECHS.

OIIK-3

3HaTh:

OCHOBHELE
32aK0HOMEPHOCTH
TIPOTEKAHUST XUMAIECKUX
TIPOIIECCOB; XUMUUIECKUE
IPONECCH. COBPEMEHHOH
TEXHONOTHH
IPOMU3BOACTBA
MaTepHuanoB u
KOHCTPYKIUH, CBOHCTBa
XUMHUYIECKUX JNEMEHTOB
M WX COENHUHEHHUH,
COCTaBNAIIIAX OCHOBY
KOHCTPYKIHUOHHEX
MaTepHanos; NPUHIUIE
IpUMEHEHHUSI
COBpPEMEHHEHX
AHOOPMANUOHHKX
TEXHOJNOTHH B HAYKE U
nIpegMeTHOH
OEeATENbHOCTH.
VMmeTs:

BHIIIOMHATL Pa3MUIHEE
XUMUYIECKUE ONEPaIuiy;
TIPUMEHSATH TONyYeHHEE
3HAHUA IO XUMUHU [N
pelleHus TPUKIATHEIX
3amady
npodbeccuoHanbHOH
OEeATEeNbHOCTH;
HaXOOuTh HHOOPMANIHIO B
fubnIuOTEKe ¥U CEeTH
Internet; momns3o0BarThCH
y4e0HOH, CIPaBOYHOH 1
HayJHOH NHTEPaTypon
II0 KyPCy; HUCIONb30BAThH
KOMIITEKCH TPUKIAFHEIX
TIPOTPAMMHEIX CPECTB U
COBpEMEeHHEHE
KOMIOBLIOTEPHEE
TEXHONOTHU ons
pelleHus ¥ aHaNIU3a
MHKEHEPHEX 3afad.
BnageTs:

COBPEMEHHOH HaydHOH
annapaTtypon u
HaBHKaM¥ BeJeHHUS
XUMHUIECKOTO
9KCIEePUMEHTA;
MeTogaMu IOHCKa H
o6paboTku uHOOPMAITHA
KaK BPYYHYIO, TaK 4 C
IpUMEHEHHEM
COBpPEMEHHEHX
AHOOPMANUOHHKX
TEXHONOTHH; HaBHIKAMHU
paboTe B cucTteme
OUCTAaHUUOHHOTO
ofyguenus Moodle.

ompoc
CTYOEHTOB;
odhopmnenue
OTYETOB 110
mabopaTopPHEIM
paboTtam;
TECTUPOBAHUE;
TIPOBEPKA
OJOMAaIlHEeH
paboTH.
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3. | Xumuueckxue | Onupegenenue u | ONK-3 3HaTh: ompoc

CHCTEMEI. KmaccupuKkauus OCHOBHE € CTYHOEHTOB;
IMEKTPOXUMUIECKUX 3aKOHOMEPHOCTH odopmneHue
uponeccoB. [ToHatue 06 MIPOTEKaHUS XUMUUECKUX | OTYETOB II0
9MEeKTPOOAHBX TIPOIIECCOB; XUMUUYECKUE | MabopaTOPHEIM
norennuanax.CTaHIapTHLINA TIPOIECCH COBPEMEHHO# | paboTam;
BOJOPOAHBEIN SIEKTPON 4 TEXHONOTHH TECTUPOBAHUE;
BOJOpPOOHASN mKama NIPOXU3BOMACTBA IpoBepKa
TMOTEHNIWAN0B. YpaBHEHUE MAaTEPHAaNOB | OdOMaImHEeH
Hepacra. FansBarmyeckue KOHCTPYKIUH, CBOHCTBa | paboTH.
sneMeHTs. IOOC u ee XAMUUYECKUX JIEMEHTOB
onpefeneHue. DNMEKTPOIUS. M WX COENHUHEHHUH,
[TocmegoBaTENbHOCTD COCTaBNAIIIAX OCHOBY
9MEKTPOMIHEIX IIPOIECCOB. KOHCTPYKLUHOHHEX
ONEeXTPONHU3 o MaTEepuanos; IPUHITUAIIEL
HEepacTBOPUMEIMHU u NPUMEHEHHUSH
PacTBOPUMBIMHE aHOOAMH. COBPEMEHHEBX
[IpakTuueckoe AHOOPMANUOHHKX
NpUMEHEHHUE TEXHONOTUU B HAYKE U
snextponu3a.OCHOBHEE OIPEIMETHOH
BH I HI KOppoO3uu. OeSATENbHOCTH.

XuMuueckad KOpPpO3ud. Ymerts:
OnMeKTpOXUMUUYECKAST BBHIIOMHATE Pa3UYHBIE
Koppo3us. MeTomsl 3alATE XUMUYECKUE OIEepallni;
OT KOPPO3uM: IETUPOBAHUE, IPYMEHATh IONy4YeHHEIE
3alIATHLIE TOKPHITHS, 3HAHHUA [0 XHUMHUHA [ONd
IMEKTPOXUMUYECKAS peleHns NPUKIagHBIX
3auIUTa, U3MEHEHUE 3agad

CBOUCTB KOPPO3UOHHOH npodbeccuoHanbHOH
Cpens. HNHTHOHTOPEH OeATENbHOCTH;
KOPPO3UH. HaXOOuTh HHOOPMANIHIO B

6ubGIHUOTEXKEe HW CeTH
Internet; momns3o0BarThCH
y4e0HOH, CIPaBOYHOH 1
HayJHOH NHTEPaTypon
II0 KyPCy; HUCIONb30BAThH
KOMIITTEKCH TPUAKIATHEIX
TIPOTPAMMHEX CPENICTB H
COBPEMEHHEHE
KOMIOBIOTEPHEE
TEXHOMNOTHH o
pemeHus W aHamm3a
VHKEHEPHBIX 3a7ad.

BnageTs:
COBPEMEHHOH HaydHOH
annapaTtypon u

HaBHKaM¥ BeJeHHUS
XUMHUIECKOTO
9KCIEePUMEHTA;
MeTogaMu IOHCKa H
o6paboTku uHOOPMAITHA
KaK BPYYHYIO, TAK 4 C
IpUMEHEHHEM
COBpPEMEHHEHX
AHOOPMANUOHHKX
TEXHONOTHH; HaBHIKAMHU
paboTe B cucTteme
OUCTAHIHUOHHOTO
ofyguenus Moodle.

5.2. TunmoBbIe KOHTPOILHBIE 3aJaHUs HIIH HHbIE MaTepPHATbI
5.2.1.0neH04YHbIE CPEACTBA IPH TEKYITEM KOHTPOJIE

Tekymu# KOHTPOIL 0 OUCHUNNKHE OYIeT 3aKTI0UaThCS B OINPOce 00YYaroIMXCsS M0 KOHTPOJIBHBIM
BOTIpOCaM (3amayam), B 0OPMNIEHUH OTYETOB 110 NabopaTopHHM pafoTaM, B KOMIBIOTEDHOM TECTUPOBAHUHY,

IIPOBEPKEe JOMAIlHUX 3a/ad.

1509671490
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[TpuMepHl KOHTPONBHEIX BOITPOCOB:

1. Hamummre ypaBHeHUS mpeBpamenuii: S-S0,-S0,~H,S0,~CuSO,~Cu(OH),
2. Hamwmmute dopMynsl cpemHel, KUCNOM ¥ OCHOBHOM CONeH, KOTOPEE MOTYT 00Pa30BBIBATHCS IPH
B3aumopeticteuu: Mg(OH), u H,SO,;

3. Ha cKOMBKO TPagyCcoB CHedyeT IMOBRICHTh TEMIIepPaTypPy, YTOOH CKOPOCTh PEaKIHH YBelIHuuachk B 81
pas, ecny TeMrnepaTypHbIE K03bdUITMeHT CKOPOCTH paBeH 37

KpuTepuu oneHUBaHUS:

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

- 75-99 6anmnos - Mpu TPaBUILHOM ¥ IIOJTHOM OTBETE Ha OJWH W3 BONMPOCOB X MPABUIILHOM, HO He ITOTHOM
OTBETE Ha OPYro¥ U3 BOIIPOCOB;

- 65-74 Oanna - Ipy MPaBUILHOM ¥ HEIIOJTHOM OTBeTe Ha OBa BOIPOCA MM IPABUILHOM H IIOJTHOM OTBETE
TONBKO Ha OIMH U3 BOIPOCOB;

- 25-64 $anmnoB - IpY IPaBUIFHOM B HEIONIHOM OTBETe TOJIBKO Ha OJUH K3 BOMPOCOB;

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

Kommectso Ganmos |65-74|75-99(100 [0-24 [25-64
I_HKana OIIEHUBAHUA |(3a4YTEHO He 3a4TeHO

TpeOoBaHUsA K OTUETY II0 NabopaTOPHEIM padoTaM.
OTYeT mpeacTaBnsaeTCs B yMaXHOM BH[IE.
OT4eT JoMmKeH COMepPXKaTh:

. Temy mabopaTopHO# padoTHL.

. Henp nabopaTopHO# paboTHL.

. CxeMy WM PHCYHOK YCTAHOBKH, a TaKXKe PUCYHKH, TIOSICHSIOITME BEIBO paGounx GopMym.

. OcHOBHEIe pacueTHEE GOPMYITIH ¢ 00sI3aTeNBHEIM MOSCHEHUEM BeJIMYMH, BXOMISIINX B (POPMYTY.
. TabmueL.

. [IpuMepHl pacuerTa.

. Ecru Tpe6yeTcst o 3afMaHuIo - TpadMKu U THArpaMMEL

. Brieop mo maGopartopHoii 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.

KomuecTtso 6annos|0...69 70...100
[ITkamna oleHUBaHHUI|HE 3aUTEHO|3aYTEeHO

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

1. ITycTth B cucteMe npotekaeT peakmus 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 peaklui.
OTBeTH: A: 3K30TepMHuYecKas b: sHgoTepMuyeckas

OmpegenuTe, OYOET NH PeakIiys NPOTeKaThb CaMOCTOSTENbHO B H30NHPOBAHHOM CHCTEME IIPH CTaHLAPTHRIX
VCTOBHSIX.

OTtBetH: A: Byget B: He 6ymer B: He 3Haro [': Peakuusa paBHOBEPOSTHA U B IPSIMOM, U B
1509671490
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00paTHOM HAMpPaBJIeHUSX.

PaccuunraiiTe cTanmapTHYIO sHepruio [u66ca (k[xk) peaknuu mpu 298 K.

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

2. Bo ckonmbKO pa3 BO3pacTeT CKOPOCTh OOPATHOM peaKIuy IpH YBeJTMYEeHUH KOHIIEHTPAllM aMMUakKa 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 peaklny IIpY yBenuyeHUy KoHIeHTpanuy H2 B 3 paza?

S(t) + H,(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,
eCIIU TeMIlepaTypHLH K0a(dunuenT y = 37

a)B 90 pa3 6) B 36 pa3 c¢) B 27 pa3

5. Bo CKOTBKO pa3 yBeNMYHUTCS CKOPOCThH PeaKIMW IIPHU 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 XUMUYECKON peaKIUy IIPY IOBHIIEHUY TeMuepaTypH Ha 60 °C,
€CTIU TeMIlepaTypHLH K0apdUIuenT y = 27

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

7. Bo CKOJIBKO pa3s BO3pacTeT CKOPOCTh XMMUYECKOM peakUWU IIPU IIOBHIIEHUN TeMIepaTyph Ha 20 °C,
€CTIU TeMIlepaTypHLH K0adpdunuenT y = 37

a)p9pazf)B6pa3 c)B 12 pas

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'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 m175Tr

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

a)240r 0)120r ¢)360r m400r

13. B 2 1 pactBopa comepxkuTcs 98 r cepHol KucnoTH. HopManbHas KOHIeHTPalKs TaKoro 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 TakKoTo PacTBopa
paBHa:

a)3,0M ©6)05M ¢)24M m0,25M.

[Tpu poBeeHUH TEKYIET0 KOHTPOMs ofydatonmmcs OyIeT npeioxken TecT u3 10 BOIpocos.
KpuTtepuu oneHUBaHUS:

- 100 GannoB - Ipu IPaBUIBFHOM M MOTTHOM 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.

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

[TpoBepka goMallHUX 3a0a4.

OOyJaIoNMics JOMKEH CAMOCTOSTEIBHO PEIUTh 110 JBe MOMAIlHUX 3aJadl 110 KaXIoH TeMe.

1509671490
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[TpumeprH! JOMalIHUX 3aJaHu:

1. TIpu moBuIeHNY TeMIepaTypsl Ha 50°C CKOPOCThE XUMHUUYECKON peaklUy yBelNUUYUnach B 243 pasa,
BHIUKCNHTE TeMIIepaTypHbIH K03)PUITHEHT CKOPOCTH PeaKIuH.

2. HazoBuTe npoayKTH, 06pa3yiolmecs Ha HHEPTHEIX 37IeKTPOAaX MPH 3JIeKTPOJIN3e BOJHOTO PacTBOpa
AuCl,

3. PaccunTaiite 3]]C npencTaBneHHHIX 37IEMEHTOB:

a. MegHO-ITMHKOBEII

6. XKene3Ho-HUKEIEBHH

B. MaruueBo-010BIHHBIN

T. CepeOpsHO-ITMHKOBBIA

KpuTepuu oneHUBaHUS:

- 100 GannoB - Ipu IOTHOM pellleHWH OBYX 3a1aY;

- 65...99 6annoB - TP TPaBUILHOM ¥ MOJTHOM peIeHUH OTHOHN 3aJadd ¥ YaCTUYHOM PEIIeHWH BTOPOH
3amau;

- 50...64 $anmoB - Ip¥ TPAaBANLHOM U IIOITHOM pPeIlleHWH OTHOH 3aJa4u;

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

KomuuecTtso Gannos|0...64 65...100
[ITkamna oleHUBAHHUI|HE 3aUTEHO|3aUTEeHO

5.2.2 OueHOYHbIE CpeNcTBa MPH MPOMEXKYTOTHOH aTTeCTAIllHH

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

®opmoii TPOMEXYTOYHON aTTeCTallul ABASETCSA 9K3aMeH, B IIPOIecCe KOTOPOTO OIPefensieTcs CTENeHb
dbopMupoBaHUS 0003HAUeHHHX B palouell mporpaMMe KOMIeTeHIuH. MHCTPYMEHTOM H3MepeHHS
cpopMUPOBAaHHOCTH KOMIIETEHIMH SBISIOTCS YCTHHIM OIPOC W TeCTHUPOBaHUE, YTBEPXKIAEHHBIE OTUETH IO
nabopaTopHEIM padoTaM, pellleHHEe HoMalHue 3amaun. O0yJaomuics MonydaeT NOIYCK K 9K3aMeHY, eCld B
TeueHHEe CeMecTpa OHNMHM 3aUTeHHl BCe yKa3aHHEEe 37IeMeHTH. [Ipu MpoBeleHHM SK3aMeHa o0ydalommuiics
mony4yaeT OMTIET, CoMepKalIHiii Ba BOIPOCca.

[TpuMepHHH IepedeHb TEOPETHIECKUX BOITPOCOB K 9K3aMEHY:

1. OCHOBHEIE IOHATHS U 32KOHBI XUMUHY. 3aKOH COXpaHEHHUS MacCH BelllecTBa X SHEPTHH. 3aKOH
TIOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJIGHTOB. 3aK0OH KPaTHAIX OTHOIUIEHUH. THIIH XUMUYECKAX PEaKIUH.

2. Knaccel HeopraHW4eCcKux coeguHeHuN. [IpocTrie U crioXHEIE BellecTBa. OKcuarl. OCHOBHEIE,
aMdoTepHEIe U KHACJIOTHEIE THAPOKCUAE, Conu. [lonydeHne U CBOKCTBA HEOPTaHUIECKHUX BEIIECTB.

3. ITousTue 06 suTanenuy. CTaHAApTHAs SHTANbINS 06pa30BaHUS BEINECTB. 3aK0H ['ecca. CremcTBus U3
3akoHa ['ecca.

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

5. Dueprus ['ub6ca. Iueprus I'ndGca o0pa30BaHus BellecTs. HampapneHne XUMUUECKHX PeaKITHi
HeW30JIMPOBAHHEIX CHCTEMAX.

6. CKOpPOCTh TOMOTEHHEIX PeakImil. 3aBECHMOCTh CKOPOCTH PeaKlUH OT KOHIIeHTPAIMK pearupyoIyx
BeINIeCTB U TeMIEPATYPHL. 3aK0H JelCTBHUS Macc.

7. XUMIYeCKOe PaBHOBECHE B TOMOTEHHEIX U FeTePOreHHEIX crcTeMax. KoHcTaHTa paBHOBeCHs. OCHOBHEIG
(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. Teopusi SNEKTPONUTHUYECKOH mucconuanuy. CTeleHb OUCCOHaImy. CHNbHEE U calhle 971eKTPONUTHL.
KoncranTa mucconuammu. 3akoH pa3barnenusi OcTBanba.

11. Tupponus coneil Kak 4acTHHIY CIy4Yayl NPOTONUTHYECKUX PeaKlIni.

12. Cnafbie 3MeKTpONUTH, KHCIOTHO-0CHOBHEIE CBOMCTBA CabkIX TPOTONUTOB. KOHCTaHTa KUCIOTHOCTH U
OCHOBHOCTH.

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

14. TIpousBeneHne pacCTBOPUMOCTH. Y CTIOBHE BHITIaAeHUS 0Cajika U3 paCTBOPOB.
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15. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peaklui. OKUCIUTENbHBIE U BOCCTaHOBUTENBHEIE CBOMCTBA
TIPOCTHIX ¥ CIOXKHBIX BeIecTB. PakTOPH], BIUAIOIIFE Ha MPOTeKaHne OKUCIUTENbHO-BOCCTaHOBUTETBHBIX
peaknuii. KnaccuduKarus OKMCIUTENbHO-BOCCTAaHOBATENBFHEX PEaKITUH.

16. CocTapneHne ypaBHEHHH OKHCIMTENIbHO-BOCCTAHOBUTEIILHEIX peakimii, MeTon sneKTpOHHOTo 0anaHca.
HoHHO-3NEKTPOHHEBIN METOf,.

17. OnexTpoOHEI IoTeHINaN. [[BOMHON 37IeKTPHYECKHH ClI0H Ha IpaHuIle pa3fena $ha3 I IpHIUHEL eTo
BO3HHUKHOBEHHS. JNIeKTPOABUKYINasA cuna. CTaHfapTHHIM BOOJOPOMHEIN 37IEKTPOM X BOAOPOAHAas IIKana
TIOTeHIManoB. [loTeHIMans MeTanNMu4YeCcKuX U OKUCIUTENIbHO-BOCCTAHOBUTEIBHEIX 31IEKTPONOB. YpaBHEHNE
Hepsrcra.

18. HampaBneH#ne OKUCIUTENBHO-BOCCTAHOBUTENBHBIX IIPOIECCOB. PaBHOBECHE B 37IEKTPO-XUMUYECKUX
CHCTeMaX. XUMHYeCKHe HCTOUHHUKY ToKa. [IpuHImMI padoTH sneMeHTa [Janusnsa-Axko0u. AHOTHBN W KATOTHEIH
TIPOIECCH. JNEeKTPOOBHAXKYIIasi cAla. KOHIIeHTpalMoOHHbIH 311eMeHT. CEPHOKUCIIOTHEIE X IETIOUHEIE
AKKYMYJIITOPHL.

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

20. DneKTpoNK3 pacliaBoB X BOOHBIX PACTBOPOB C AMHEPTHEIMK ¥ PaCTBOPUMBIMU 31IEKTPOJaMHU.
[TocnenoBaTeNBHOCTD 37IEKTPONHEIX IPOIECCOB. [lepeHanpsKeHre 31eKTpofa. 3akoHE Papazes.

21. BRICOKOMONEKYNSAPHBIE TONUMePE.OpranndecKre, 31eMeHTOPraHnYeCKAe U HeOPraHuYeCKue
nonuMepHl. CTeneHb monuMepu3anuu. CTPyKTypa ¥ COCTOSIHUS ITOTTMMEDOB.

22. O0ume cBOKCTBa METAJJIOB | CIIJIaBOB. MeTOOE MONyYeHHs MeTalJIOB B OCHOBHEIE CTAIHH
MeTamnaypraYecKoro Mponu3BoacTea. CIINaBh Xene3a, MeOy, aliOMAHAS ¥ 00NaCTH X IPUMEHEHHS.

23. XuMHUYeCcKHe CBOMCTBA METANJIOB U CIIJIaBOB. [I0TeHIMan HOHU3aluK. B3auMo/ieiCTBHE METanoB ¢
BOMOM, BOOHBIMK PacTBOPaMHY KHCJIOT U IIENI0YEl.

KpuTepuu oneHUBaHUS:

OlleHKa "OTAHYHO" CTAaBUTCS €CIM 00YJaloUMMCs TPONEeMOHCTPUPOBAHO Ty60KOe M CHCTEeMAaTHIecKoe
3HaHWe BCEro MaTepHalna, UCUepIEBalollee, IOCTIeN0BaTeNNbHOE, YeTKOE B JIOTHYECKU CTPOHHOE H3TI0XKEeHHe
MaTepHajla, YMeHHNEe TECHO YBSI3HBaTh TEOPHIO C NMPAKTHKOH, OTCYTCTBHE 3aTPyHNHEHUN C OTBETOM IIPHU
BUIOM3MEHEHUM BOIPOCOB, MPABUIIBHOE 00OCHOBaHWE NPUHSTHX pPelIeHWH, CBOOOOHOe BIaleHNEe HayIHBIM
SI3BIKOM W TEPMUHOJIOTHEH COOTBETCTBYIOIEH HayYHOH 067aCTH; MPOJEeMOHCTPUPOBAHO YMEHHE Peanm30BaTh
KOMIIETEHIINIO B THUIIOBHIX CATYAI[HAX U B CUTYallUIX MOBHINEHHOHN CNOXKHOCTH, a TaKXe B HeCTaHOapTHHX U
HeNlpeBUIEHHKX CATyalHgaX.

OlleHKa "Xopomro" cTaBUTCS ecnu 00ydamoumMMcs TPOOeMOHCTPUPOBAHO 3HaHWE BCETO MaTepHana,
cBOOOMHOE W3NOXKEHNWEe MaTepHasla, YMeHWe YBSI3BIBATh TEOPHUIO C MPAaKTHKOU, 3aTPYAHEHUS] C OTBETOM IIPH
BUOM3MEHEHHHIX BOIPOCAX, MPUHSTHE pelleHusl 0600CHOBAHBI, HO IPUCYTCTBYIOT B TPOBEIEHHKX MaTepHalaX
HETOYHOCTH; BllafeHWe Hay4YHHEIM $S3HKOM KM TEPMHHOJNIOTHEH COOTBETCTBYIOIIEH HAY4YHOU 06IacTH;
IPOOEeMOHCTPHPOBAHO YMeHWe peajii30BaTh KOMIETEHINIO B THIIOBEIX CHTYAIMSAX U B CUTYallldX MOBHIIEHHON
CTI0XKHOCTH.

OlleHKa "yIOBIETBOPHTEIBLHO" CTABUTCS eCly 00yYalouMMCcs MPONeMOHCTPHPOBAHK (parMeHTapHbe
3HAHUA MaTepHuasna, eCTh HeTOYHOCTH, HapyIleHus JIOTHYeCKOH ITOCNeIoBaTEIFHOCTH B U3J10KeHUH MaTepHana,
3aTPYyOHEHUT B 0TBeTaX Ha BOIPOCH; IPONEeMOHCTPHPOBAHO YMeHNE peanu30BaTh KOMIETEHIIWIO B THIIOBEIX
CUTYaIUsIX.

OIleHKa "HeyHOBJIEeTBOPHTENBLHO" CTAaBUTCSA ecnNy o0yYaloIIHHCS He BJafeeT IpencTaBlIeHHHM
MaTepuanoM, OONYCKaeT CYIeCTBEHHBIE OMUOKM, HEYBEPEHHO, C GONBIIMMU 3aTPYAHEHUSMH HOSICHSIET
MaTepual, HeMOHCTPUPYeT HecnocoOHOCTh OTBeYaTh Ha BOMPOCH; OTCYTCTBYEeT YMeHHE peann30BaTh
KOMIETEHIWI0 B TUIOBRIX CUTYaIUsX.

5.2.3. MeToguYecKHe MaTepHaIbl, ONpeneIA0ie Npouenyphl ONeHHBAHHsI 3HAHNUH, YMeHHH,
HaABBLIKOB U (M/TH) ONbITA NeATeTbHOCTH, XapaKTepH3yollHe 3Tambl GopMUPOBaHHS KOMIETEHITHH

[Tpornenyphl OLeHUBaHUA 3HAHUU DerjiaMeHTUDPYIOTCS CIeOVIOINUMU OoKyMeHTaMu: «[lonoxeHue o
TIPOBEOEHUH TEKYIEr0 KOHTPOMS YCIeBAaeMOCTH M TPOMEXYTOYHOM aTTecTanuu obydatomuxcs Kys[TV»
(Kya3I'TV Un 02-12) ot 14 wHos6ps 2016 1.; «IlonoxkeHue 0 MOPSIAKe WHAWBUAYAIBHOTO yIeTa U XpaHEHUS
pe3ynbpTaToB 0CBOEHHUs o0ydammmuMmucs o6pa3oBaTensHEX mporpaMm B Kya['TV» (Ky3['TV U 02-20) ot 5
nekabps 2016 1.

6 TlepedyeHb OCHOBHOH H MOMOTHUTETLHON YIe€OHOH TUTEpPaTyphl, HEOOXOMUMOH /s OCBOEHHS
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6. OdurmansHb caiiT Ky3I'TY. - PexxuM noctyma: http://www.kuzstu.ru//, cBoO0THBIH.
8 MeTogu4ecKHe YKa3aHHUsA /151 00YUAIOIIHUXCsI IO OCBOCHHIO TUCIHHIIIMHLI "XuMusa"

OcHOBHO# yueGHOU padoTo# 06yJaroIerocs sSBAsSETCS CaMOCTOSITEeNbHas paboTa B TeUeHHE BCETO CPOKa
o6yuenusi. CaMocTosATenbHas padoTa TpeAmonaraeT: OCBOeHHWE JEKIMOHHOTO MaTepHana, UTeHHe
00yJaoIMUMHUCS PEKOMEHIOBAaHHON NUTEpPaTypH M YCBOEHME TEOPETHUYECKOTO MaTepHala TUCIUIINTHHEL;
TOATOTOBKY K BEIIOTHEHHIO NaGopaTopHo# paboThl, obopMneHue 0TUETa TO HEH W MOATOTOBKY K 3allUTe
naGopaTopHOU padOTHL; MOATOTOBKY K clavde 9K3aMeHa. [ITaHUPOBaHWE BPEMEeHH Ha CaMOCTOSITeNbHYIO0 paboTy,
Heo0XOOHUMOTO Ha HM3yUeHHe HACTOANEH MUCIUIIIUHE, Jy4Yllle BCETO OCYINEeCTBIATH Ha BEeCh CEMECTp,
mpegycMaTpHBas TP 3TOM PeryaspHOe MOBTOpPeHMe MPOHIEHHOTO MaTepHana. [10 KaXOod W3 TeM MM
CaMOCTOSITENIBHOTO W3yUeHUs, MTPUBENeHHRX B pafoueil mporpaMMe OUCITHIIAKMHEL, CENyeT CHavYana MPOYuTaTh
PEKOMEHTOBaHHYIO NMUTEPATypPy M, IpH HeOOXOMMMOCTH, COCTAaBUTh KPATKH KOHCIIEKT OCHOBHEIX TONOXKEHHH,
TepMHUHOB, CBeMeHUH, TpeOYIONUX 3aTOMUHAHYS ¥ SBISIOMUXCS OCHOBOTONATAIIIMMA B 3TOH TeMe U [N
OCBOEHHS TOCTIENYIONIHMX Pa3ieioB Kypca. [Ipi MOATOTOBKe K Naf0paTOPHEIM 3aHSITHSM CTYIEHT B 06s3aTeNbHOM
TIOPSIKe W3ydaeT TeOPeTHUEeCKWH MaTepyualn B COOTBETCTBUH C METONMUECKHAMHY YKa3aHUSIMH K 1afopaTOpHEM
3aHATHAM.

He HauwHalTe BHIIONHEHHE OMEITA MOKA HE YSICHUTE cefe TIONMHOCTRIO €T0 Ilelh, METOM U He COCTaBUTE
TINIaH TTPOBEeHH S OTHITA.

Tak KaK BpeMs TMPOBeMeHHs OMHTA OTPAaHHYEHO YUeGHHIMH YacaMH, OTBEJEHHBIMH Ha HETO, TO BCIO
TIOATOTOBKY HEOGXOMUMO TIPOBECTH CAaMOCTOSITETTBHO JI0 3aHATHI.

I7st TOATOTOBKHM K OTIHITY:

1. TIpouTHTe PYKOBOACTBO K padoTe. BHSICHUTE B MpoIlecce UTeHHS, a B Clnydyae He0OXONMMOCTH Ha
KOHCYTIbTAITMH C TIPETIofiaBaTelIeM, KaKie 3aKOHOMEPHOCTH TIeXaT B OCHOBE PAcUeTHHX GopMyn. O3HaKOMbTECH
CO CITHCKOM PEKOMEHTOBAHHOM TUTEPaTyPHL.

2. CaMOCTOSITEIBHO MM C TIOMOINEI0 YIeGHBIX ToCo6HH BEBENUTE (GOPMYIH, KOTOPhIE HCIONB3YIOTCS B
paboTe.

3. Emme pa3 mpouTHTe PYKOBOICTBO, HO Temeph B 71ab0paToOpuH, WMes Tepef TNa3aMi YCTaHOBKY IS
TPOBeNIeHUs OmKITa. [1pu 9TOM ysicHUTe cefe, Kak B 0COGEHHOCTAX KOHCTPYKIIMH YCTaHOBKH 00eCTeunBaeTCs
BRITIOTTHEHHKE YCIIOBHH, B KOTOPHIX CIPABENTUBE 32KOHH ¥ GOPMYIIH, HCIOB3yeMEIE B 3aa1e.

4. Pa30epuTech B MPUHIHKTAX PaOOTH H3MEepPUTENbHEIX TPHOOPOB, C KOTOPRIME UMeeTe Mello B TepBHI pas.

5. Paz0epuTech B TpeOOBaHUAX, KOTOPHE HAMIO MPeIbIBUThH K HACTPOHKe TPHGOPOB ¥ YCTAaHOBKE B IIETIOM,
gTOGH 006CTIeUNTh HAaUNyUIlie Pe3yNbTaTH OIHITA.

st BETIONHEeHHS NaGopaTOPHEX padoT CTyAeHTH 00BeNUHAIOTCS B GPUTAMH 10 Ba YenoBeka. CoCTaB
OpHUTamsl coXpaHsSeTcs Ha BCe BpeMs BHITONHEHUS paGoThl. Ecnu HeT chelmanbHEX YKa3aHUH TpelogaBaTens,
OTIRITHL MOTIAKHEI MPOBOAUTHCS B TOYHOM COOTBETCTBHH C X OMMCAHWEM B MeTOMHUECKHX YKa3aHUIX. OTUETH 10
nabopaTOpHEIM padoTaM COCTABMAIOTCA KaXOHM CTYIEeHTOM WHAHBHAYANbHO B IMOCNEeNOBATENbHOCTH,
TpUBENEeHHOH B METONMUYECKHWX VKA3aHHAX ¢ 0053aTeNbHEIM Mpe[CcTaBleHneM ¥ 06CYXKIeHHEeM pe3ynbTaToB
BHITIOTIHEHHUS MabopaToOpHOH paGoTH B oOpaboTaHHOM BuAe (TaGMHIE, rpadukd, PUCYHKH, CXeMH ¥ T.N.) H
BEIBOMTOB. KaX[IHM CTYMIEHTOM MONXKHa OHTEH 3aBefieHa ChelManbHas TeTpalb N7 BHIIOMHEHHS Tad0paTOPHRIX
pa6oT, B KOTOPYIO NMPH TMOATOTOBKE 3aHOCSTCS KpaTKHe CBeleHUS U3 TEOPHH, CXeMa OMbITa W T.M., a B
manbHeHIeM TONydYeHHBe Pe3yNnbTaThl M3MepeHHH, uX 00paGoTKY W KOHEUHHH pe3ynbTaT. [N 3alucH
pe3ynbTaToB U3MePeHHUs JOMKHH OHTh 3apaHee MOATOTOBIEHH TaOMHUIE, BKIIOYAIONIME KaK CaMi H3MEPeHHS,
TakK ¥ WX MorpermHocTy. K crlemynomeMy 3aHITHIO CTYIEHT TOTOBHT 0UePeNHYo padoTy U MPeNbIBIsIeT OTUET O
paboTe, BHIMONHEHHOH Ha MPeJHAYIeM 3aHSITHH, NaéT MIpy HeoOXOMUMOCTH TOSCHEHYS K 0TYETY, OTBeUaeT Ha
KOHTPOJIbHEIE BOTIPOCH, IPUBEAEHHEE B METOOUYECKOM moco6uu K nafopaTopHo paborte. PaGora cuuTtaercs
OKOHYATeNhHO CAaHHOH TTOCNe 3aliTH 0TYeTa.

T[Tpu mpoBefeHUH TEKYIEro KOHTPOS B hopMe ompoca o0yJalonuiics momydaeT BOIPOC, KOTOPEIH MOKET
OHITh, KaK 3aTHCaH Ha MUCTKe OyMaTH, TaK # HET. B TeUeHHe MATH MUHYT 06yJaloIecs NOMKHE JaTh OTBETH Ha
3a/laHHEIE BOMPOCH], TP 3TOM HCIIONH30BATh NMIOGYI0 MeYaTHYI0 W PYKOTHCHYIO TTPOAYKIIHIO, a TaKXKe Mo0He
TeXHUUECKWe CPefCTBa He JOMyCKaeTcs. Pe3ynbTaTh OleHWBAaHUS OTBETA Ha BOIPOC MOBOOUTCS MO CBENEHHUS
o0y1aloIuXxcsi cpa3y mocie ompoca. Ecnu o6yJalonimiics BOCTIONb30Bacs M0G0l mevaTHON WM PYKOTHCHOM
TPOAYKITHeH, a TakKke NMOORIMH TEXHHUECKUME CPEICTBAMH, TO €T0 OTBETH Ha BOMPOCH HE TPHHUMAIOTCS U €My
BEICTaBNseTcs 0 Gansos.

[Tpu MpoBeJeHUH TEKYIIEro KOHTPONsS B (opMe OIEHHBAHHS TOATOTOBKHM W 3AlIUTH OTUETa IO
nabopaTopHol padoTe 00yJYaONIMECS TOCTEe BRIIOTHEHHS Ta00opaTOpPHOH paboTH (Ha 3aHSITHH €€ BHIIOTHEHHS
WM Ha CHeNyIoIeM 3aHSITHH TPEI0oCTaBIsgeT MPeroaaBaTeNnio ohopMIeHHEH 0TIYET o NabopaTopHoi paboTe u
(mpu HeoOXOOUMOCTH) AaéT MOSCHEHHS K HeMy, 3aTeM MONydYaeT OT IPemofaBaTelNls BOIPOC M3 CIHCKA
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KOHTPOJBHEIX BOITPOCOB, TPEICTABIEHHBX B METOINYECKOM MOCoGuH K nabopaTopHO# pabdoTte. B Teyenue msitu
MUHYT 00yJaloNnrecs: OMKHE JaTh OTBETH Ha 3aJaHHbIE BOIPOCH, ITPH 3TOM MCIOIH30BaTh MI00YI0 IeYaTHYIO U
PYKOTIHUCHYIO IPOAYKIMIO, a TAaKXKe JIF00bIe TEXHUUECKWEe CPe[ICTBa He JomycKaeTcs. [IpemogaBaTents aHaTU3UPyeT
comepXKallyuecss B OTYETE 3MEeMEeHTH W MOSCHEHHUS K 0TYETY, OIeHWBAET OTBETH y4YaIllerocs Ha KOHTPOTIbHEE
BOTIPOCEHI, TIOCTIE YeT0 OI[eHUBAET NOCTUTHYTHIM Pe3yNbTaT.

[Tpm mpoBedeHWH MPOMEXKYTOYHOM aTTeCTallM¥M B BUMe 3K3aMeHa o0ydaoInuics monydaer ounet. B
Teuenue 20-30 MEHYT OGOyMBIBAET OTBET Ha IONYUEHHEIE BOIPOCH], TPY 3TOM HCIOIb30BaHMe TI000H NeYaTHOH U
PYKOIIUCHOHM TPONYKITMY, a TAaKXKe JI0OHX TeXHUYECKUX CPeNCTB CBA3W He JomycKaeTcs. Ecimu ofydarommiics
BOCIIOJTh30BaICs M000H MeYaTHON WK PYKOIMCHOM MPOAYKIMEeH, a Takke JTIO0RMY TEXHUYECKUMU CPeNCTBaMHu
CBSI3M, TO €T0 OTBETH Ha BOMIPOCH HE IPUHUMAIOTCS M €My BEICTABISETCS OLeHKA «HEeYHNOBIETBOPHUTEIIEHOY.
[Mocne TOATOTOBKH 00yYaromuecs NOMKHE JaTh OTBETH Ha 3a[JaHHbIE BOITPOCHL.

[TpenomaBaTens ONEHUBAET MOTYIEHHEIE OTBETHL.

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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