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Kadenpa «MammHocTpoenue u nHGOPMaLMOHHBIE TEXHOJIOTUN»

Cocrasutens: Xynuna E.H., npenogasarens

Pabouas mnporpaMMa cocTaBlieHa B COOTBETCTBUM C TpeOOBaHUSAMHU  (peaepanbHOTo
TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa BBICHIETO O0Opa30BaHUS 10 HANpPaBJICHUIO
noarotoBku 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE OOECIeueHUEe MAITUHOCTPOUTEIBHBIX
MIPOU3BOJICTB» M PACCMOTPEHA Ha 3aceJaHuH Kadeaphl.

PaGouas mporpaMMa COCTaBjleHa B COOTBETCTBHH C tpeGosannaMu  denepanbHOTO
FOCYAaPCTBEHHOTO OGPA3OBATENBHOrO CTAHAPTA BHICHIEro 06PAsOBAHILL IO HANPABICHIIO
MOATOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrneueHue

MAIMHOCTPOHTENBHBIX POM3BOACTB) H PACCMOTPEHA Ha 3aCEAAHHH Kadenpsl.

Ipotokon ot 21.05.2022r. Ne5
o

3aseyionmii Kadeapoi Lo .{f-’-:/// “A.T. Top6ymmn

21.05.2022 r.

COI'JIACOBAHO

KonuuecTBo uacos paGoueii nporpamMmsl H (OPMHpPYEMBIE KOMIETEHIHH COOTBETCTBYIOT
yueGHOMY IUIaHY MO HAMPABIEHHIO MOArOTOBKH 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE
obecneueHHe MaUIHHOCTPOHTEIBHEIX NPOH3BOJICTBY, npodHIb «TexHomorus

MALIHHOCTPOSHHA.

[TpoToKos 3aceaHus yueGHO-METOMMUECKOH KOMHCCHH OT 25 man 2022 1. Ne2

ITpencenarens yueOHO-METOAMUECKOH KOMHCCHH 'MBH

/ ,/// A.I". Top6ymuH
= //:’f"’

PykoBojtiTelb 06pa3oBaTe/bHOMN NporpamMMel

ﬁ”’/ A.B. OBCAHHHKOB

21.05.2022r.



AHHOTAINS K JUCLUILINHE

Ha3zeanue oucuuniunsi

Xumus

Hanpaenenue noozomoexu
(cneuyuanvnocms)

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00eCTICUeHNE
MalIMHOCTPOUTCIIbHBIX TPOU3BOJACTBY»

Hanpaenennocms (npoghunv/
npozpamma/cneyuanu3ayus)

«TexHoorus MAaIIMHOCTPOCHU S

Mecmo oucyunnunui

broka 1 uctumuunel (Monynu) OOs3aTenbHas 4acTh

Tpyooemkocmw (3.e. / uacer)

3 3.e./ 108 gacoB

Lenv uzyuenusn oucyuniaunsl

Lesabl0 OCBOCHHUS TUCIUILINHBI ABJIsIETCs (popMUpOBaHHE Y
CTYJCHTOB XMMMYECKOTO MBIIIJICHUS, O3HAaKOMIIEHHE C
q)OpMaMI/I NPUMCHCHUSA XUMHYCCKUX 3dKOHOB M IIPOLCCCOB B
COBPEMEHHOM TE€XHUKE, 3HAKOMCTBO CTYACHTOB CO CBOMCTBaMH
TEXHUUYECKUX MAaTEPHAIIOB.

Komnemenyuu, popmupyemoie 6
pe3yibmame 0C80CHUSA
OUCUUNIUHDL

OIIK-5 Criocob6eH ucnoib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JCUCTBYIOIINE B nporuecce M3TOTOBJICHUS
MaIIMHOCTPOUTEIbHBIX ~ M3JENUid  TpedyeMoro  KayecTsa,
3aJJaHHOTO KOJIMYECTBA MPH HAMMEHBIINX 3aTparax
00IIIeCTBEHHOTO TPY/Ia.

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memoi)

- OCHOBHBIE 3aKOHBI XUMUU

-. Teopust XUMHUYECKHUX MTPOLIECCOB
- XMMUYECKHE CUCTEMBI

- Teopus cTpoeHus BellecTBa

Dopma npomexncymounou
ammecmayuu

3aueT




1. Iean 1 3a0a4y TUCHUTIIHHBI:

Leab0 OCBOCHUS TUCIUILUIMHBI SIBISETCS (OPMHUPOBAHUE Y CTYICHTOB XUMHYECKOTO
MBIIIICHUS, O3HAKOMJICHHE ¢ (opMaMu NMPUMEHEHHS XUMHUYECKUX 3aKOHOB W TPOIIECCOB B
COBPEMEHHOI TEXHUKE, 3HAKOMCTBO CTYJICHTOB CO CBOMCTBAMHU TEXHUYECKUX MATEPHAJIOB.

3agaun qucuunaunbl: [IpuobpereHne 3HaHU B 00JIACTH OCHOBHBIX 3aKOHOB COBPEMEHHOM
XUMHUHU, TPEACTABICHUS O TEPMOJAMHAMUKE M KHHETUKE XHMHMUYECKHX IPOIECCOB, CBOMCTBAX

COBPEMEHHBIX MaTEpUaJIOB.

1. Ilnanupyemble pe3yJbTaThl 00y4YeHMSI:
B pe3ynbpTaTe 0CBOCHMS JUCIUIUIMHBI Y CTYIEHTA TOJKHBI OBITH C(OPMUPOBAHBI

3HaHI/lﬂ, npnoﬁpeTaeMble B X04€ U3YUYCHHUA TUCHUIIJIMHBI

Ne
3Hanuga

n/n

1. OCHOBHBIE TIOHSITUS TEOPUU CTPOCHHS BEIECTBA, 3aKOHOMEPHOCTEH MPOTEKaHUs
XUMHYECKHX MPOIIECCOB, 3HAHUSI CBONCTB XMMHUECKUX COCTUHECHUN TEXHHUECKUX
MaTEepUasoB.

2. AHQJIUTUYECKUE BIPAKEHUS 3aKOHOB XUMHUHU

3. OcHOBHBIE MMpaBHUJIa TEXHUKH O€30MTaCHOCTH B JTAOOpaTOpUU

Ymenusi, npuodperaemMbie B X0/1€ U3yUeHUsI JUCHTUNIMHBI

117?1 Ymenus
1. | IlpuMeHeHnEe TEOPETUYECKUX MOJIOKEHUN M 3aKOHOB XUMHUH Ul TEXHOJOTMYECKHUX
3a1a4
2. IIpoBOANTH pacyeTsl 10 YPABHEHUAM pEaKIUi

Hagpbikn, npuodperaemblie B X0/ U3y4YeHUSs] T CUUILINHBI

Ne
HaBbiku
n/n
1. [IpakTrueckue HaBBIKU IPU MPOBEAECHUN XUMHUECKOT0 3KCIIEPUMEHTA.
2 Hapiku aHanmn3a CBOMCTB BELIECTB B UX CBSI3U C COCTABOM U CTPOCHUEM

2.1 Komnerenuun, npuodperaemMbie B X0/1€ M3Yy4YeHUS TUCHUILINHBI

HHTerpanbHble KOMIETEHIIUT HNHpaexcbl KoMMeTeHI Ui 3uanus Ymenusi |HaBbiku
(NeNe  [NeNe w3 |(NeNe u3
u3 3.1) 3.2) 3.3)
OIIK-5 Cnoco6en ucnonb3oBats | OITK-5.1 3HaTh: 3aKOHBI 1-3 1-2 1-2
OCHOBHBEIC 3aKOHOMEPHOCTH, | €CCTCCTBCHHBLIX HAYK, OCHOBHBIC
JEUCTBYIOIME B IPOLECCE | 3aKOHOMEPHOCTH, IECUCTBYIOILHE
HU3TOTOBJICHUS B IIPOLECCE KOHCTPYUPOBAHUA U
MAaIIMHOCTPOUTENIBHBIX M3JEIIUN | MPOEKTUPOBAHUS
TpedyeMoro Ka4yeCcTBa, | MAIIMHOCTPOUTENbHBIX U3JIETUH,
33JJaHHOI0  KOJIMYECTBA  IIPH | UX BIUSHHUC HA KAYCCTBCHHBIC
HANUMCHBIIINX 3aTparax | ImokKasaTeiu u
O6H.I€CTB€HHOFO Tpyaa. IMPONU3BOJACTBCHHBIC 3aTPAThI
OIIK-5.2 VYMmerb: NpPUMEHSTH 1-3 1-2 1-2
C€CTCCTBCHHOHAYYHEIC 3HAHUS
IS KOHCTPYHUPOBaHUSA u
MPOEKTHBIX PACYETOB U3ACIIHI
MaNIMHOCTPOCHUS, ONpEeACIICHUS
IMPOU3BOJACTBCHHBIX 3aTpatT




OIIK-5.3 Bmanetn:
KOHCTPYUPOBAHHUS U IPOEKTHBIX
1531 (S 05051

pacyeToB

MalIMHOCTPOCHUA, OIIPCACIICHUSA

HaBBIKaMU

IMPONU3BOJACTBCHHBIX 3aTpaT

1-3 1-2 1-2

3. Mecrto nucuunimHbl B crpykrype OOII:

JlucuumiuHa oTHOCUTCS K 0a30Boii yactu brioka 1. Jlucuunimuae! (MOIyIH).

HucuunnuHa n3ydaercs Ha 1 kypce B 1 cemectpe
HepequL MOCJICAYOUX OUCIHUIIIINH

JUTSI KOTOPBIX HEOOXOIUMBI 3HAHHSI, YMCHHSI M HABBIKH, (JOPMUPYEMbIC JaHHOU ydeOHOH
NUCHUNIUHON «XUMHUS
V3y4yeHne MUCIMIUIMHBI 0a3UpyeTcss Ha 3HAHUSX, IMOJYYCHHBIX MPU H3yYCHUHU JTHUCIUTIINH:
¢dusuka (cpennee (obmiee) odpasoBanue), xumus (cpenHee (odmee) oOpa3oBaHNe) U MaTEMAaTHKA
(cpennee (obmiee) oOpazoBaHue).

4. CTpyKTypa U colep:KaHHue QU CHUIIUHBI (MOIYJIs1)

4.1. Pa3ngesasl 1McMIIJIMH M BUABI 3AaHATHH

Ne PacnpenesieHne TPY10€MKOCTH
n/m pa3aea (B yacax) mo BUAam
y4eOHo# padoThI.
Paznen S Copaepxanue
JUCHUILINH =5 pant
o s o CaMOCTOATEIbHOM PadoThI
DopMa npoMe:KyTOUHOI g 5
aTTecTanuu (o 2 s
ceMecTpam) = o
Z KOHTaKTHas C
5 P
2 C
aex  |mpax | a6 | K9
A
1 |OcHOBHBIC 3aKOHBI XUMUHU 1 1 2 4  BbInmojHeHHE TOMAIITHUX,
26 1 2 3 [IpaKTUYECKUX U
1 2 4 mabopaTOpHBIX padoT.
1 2 3 [KoutponbHas pabora Nel
2 |Teopust XUMHUYECKHX 1 1 2 2 4 |BeImojHEHHE JOMAITHUX,
MPOIIECCOB 38 1 5 [MpaKTHYeCKHuX U
1 2 2 3 [1abopaTopHBIX pabOT
1 5 |[KoutponbHas pabora Ne2
1 2 2 4 |(1A)
3 [XuMu4ecKre CUCTEMEI 1 1 2 3 |BhimosHeHHE JOMAIIHUX,
26 1 2 4  [mpaKTHYECKUX padoT.
1 2 3  |KontpombHas pabora Ne3
1 2 4
4 |Teopust CTpOCHUSI BEIICCTBA 1 1 3 |BeImojgHEHUE AOMAITHUX,
16 1 2 2 4  |mpakTHYECKUX paboT
1 2 [KontponbHas pabora Ned
(1A)
3ader 2 0,3 | 1,7 [Bompochl Kk 3a4eTy
Bcero 3a cemecTp, B TOM
YUCJIE KOHTPOJIb 108 16 16 16 | 0,3 | 59,7
CaMOCTOSITEITEHOM PabOTHI




4.2. Coaepixkanue pa3aeioB Kypca
Koabt 3nanus YMmenuss | HaBbiku ®opma
Ne Pazgen KOMIIeTeHI[UH KOHTPOJIA
n/n AMCUHUIUTHHBI "
MHAUKATOPOB
1 OCHOBHBIE 3aKOHBI XUMHUU OIIK-5.1 3 1,2 1,3 [TpakTHueckas
OIIK-5.2 pabota Nel u
OIIK-5.3 nabopatopHas
padota Nel
KoHnTponbHas
pabota Nel
2 Teopus xumuueckux npoueccos | OITK-5.1 2,3 1,2 1,3 IIpakTnyeckas
OIIK-5.2 pabota Ne2 u
OIIK-5.3 nabopatopHas
paboTa Ne2
KoHnTponbHas
pabota Nel
3 XUMHUYECKUE CUCTEMBI OIIK-5.1 2,3 1,2 1,3 ITpakTryeckas
OIIK-5.2 pabota Ne3 u
OIIK-5.3 nabopaTopHast
paborta Ne3
KonTponbsHas
pabota Ne2
4 Teopust cTpoeHUs BelllecTBa OIIK-5.1 1 3 1,2 [IpakTuueckas
OI1IK-5.2 pabota Ne4 u
OIIK-5.3 nabopaTopHast
pabota Ne4
KoHnTtponbHas
pabota No2
4.3 HaumeHOBaHHe TeM JICKIMH, HX CO/Iep:KaHNe H 00beM B Yacax
N Ne paszena HaumenoBaHue JIeKI U Tpynoem-
n/n JMCUMTIUHBI KOCTb (4ac)
1. 1 IIpenmeT xUMuUU. CBA3b XMMHUU C APYTUMH HayKaMU. aTOMHO-
MOJICKYJIApHAas TCOpUd. IMIOHATHUA: XUMHUYCCKHUI 3JICMCHT, aTOM,
MOJICKYJIa, KOJINYCCTBO BCUICCTBA, aJIJIOTPOIUA, OTHOCUTCIIbHAA 4
MOJICKYJIApHAA U MOJIIpHasA Macca. OCHOBHBIC 3aKOHBI XUMUU: 3aKOH
COXPaHEHHsI MAaCChl U SHEPIHH, 3aKOH OCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOIIICHHUH, Ta30BbI€ 3aKOHBI, 3aKOH ABOTaJpo, 3aKOH
9KBUBAJICHTOB. Teopusi CTPOEHUSI OPTaHUYECKHUX BEIECTB.
OpauHapHbIe B KpaTHBIE CBA3H. MI30MepHst OpraHmIeCcKrX BEIIECTB.
Kitaccudukanus opraHMueCKuX COSTUHEHHH.
2. 2 Xumuueckas TEpPMOJIWHAMHUKA: TIPEJAMET PACCMOTPEHHs. TEIIOBOM
3bpdexT peakmuu. K30 - H  IHIAOTCPMUYECCKHE  IPOIICCCHI.
TCPMOJANHAMUYCCKUEC CHCTCMBI: OTKPBITBIC, 3aKpPBITHIC,
H30JIMPOBAHHBIC. CTAHAAPTHOC COCTOSIHUC. IMMapaMCTpbl COCTOSHUA. 5
TepMOL[I/IHaMI/I‘IeCKI/Iﬁ nmponecc. paBHOBECHBIC CUCTCMBI. (byHKIII/II/I

COCTOSHHUA. HepBLIﬁ 3daKOH TCPMOAWHAMUKHU. BHYTPCHHASA DHEPTUA U
OHTAJIbIIUA. TCIIJIOEMKOCTh. TCPMOXHUMHUA. ODHTAJIbBINU 06pa30BaHI/I${

BCIICCTB. 3aKOH TIe€cCa ©u CICACTBHUA H3 HETO. BTOpOﬁ 3aKOH
TCPMOJINHAMUKU. CaMOITPOU3BOJILHBIC PaBHOBECHBIC IIPOUECCHI.
TCPMOJANHAMHUYCCKAsA BCPOATHOCTb. JHTPOIHA. CMBICI  OHTPOIINH.

pacuer oHTpormu. OHepruum [ubdbca wm [enpmrompma. pabota
PaBHOBECHOTO MpOLECcca. YCIOBUS CaMOIPOU3BOJIBHOTO TPOTEKAHUS
npoueccoB. (haKTOpBI, OMNPENENAIOIINE HANpaBICHHUE MPOLECCOB.
XUMHYEeCKMH moTeHIan. CMeleHHe XUMHYECKOIO paBHOBECHS.
npuHiyn Jle — Ilatense — bpayna. BiausiHue TeMnepatypsl, 1aBlIeHUs
Y KOHIEHTPAIMii pearnpyroluX BEIIECTB HA HAlpaBJICHUE CMELIECHHS
paBHOBecusl. XUMHUYeCKasi KMHETHKA. VICTHHHAs M CpemHssi CKOPOCTh
peakiuu. ['OMOreHHBIE W TeTeporeHHble peakuuu. Kunetnueckuil
3aKkoH JedcTByrommx Macc. Ilopsgok peaxkmuu.  I'ereporeHHble
peakiMd €  ydacTMeM Ta30B. MHOTroCTaJWiiHble  IPOIIECCHI.
Jlumutupyromast craausi. KunHermueckas 0o0paTMMOCTh —peakuuil.




3aBUCUMOCTb CKOPOCTH pE€aKIUM OT TPUPOABI PEareHToB, HX
cocTosiHus, Temneparypsl. [IpaBuio Bant — N'odda. Teopust akTHBHBIX
CTOJIKHOBEHHH AppeHuyca. DHeprus akTHUBalUU. Y paBHEHUE
Appennyca.

Teopus pactBopoB. Kiaccudukamus pactBopoB. PactBoputens u
pacTBopeHHOe BemiecTBO. PactBopumMocTh. KoHleHTpamus pactBopa.
Bunel koHuentpauuii. MaeanbHbie pacTBOpbl. YpPaBHEHHUS COCTOSHUS
uaeanbHeIX cucTeM. 3akoH ['enpu. Ilepmeiii 3akon Paynsa. Bropoit
3akoH Payms. DOymmnockomust U kpuockornws. Ocmoc. OcMOTHYECKOE
nasienue. 3akoH Baat — Todda. PacTBOpel  3IIEKTpPOIUTOB.
M3oronnuecknii ko3 PHIHEHT. Teopuss  IIEKTPOUTHICCKOMN
muccormarui. CremeHs mucconmanui. @axkTophl, BIMAIOMINE Ha
crerieHb  auccorpanmy. CwibHBIE W cHaOble  AJIEKTPOJIHTHL
PactBopuMOCTh 3JIEKTPOJIUTOB B BojAe. PaBHOBecHss B pacTBOpax
TPYAHOPACTBOPUMBIX 3JIEKTPOIUTOB. [IpousBeneHne pacTBOPUMOCTH.
Cnabweie amektponuthl. Koncranta guccormarnuu. CrymeH4aras
nuccounanusi. COOTHOLIEHHE CTYNEHYAThIX KOHCTAHT JAMCCOLUAIINH.
3akon pasbaeneHus OctBanbaa. CWIbHBIE 3JCKTPOIUTHL. Teopus
Hebast — Xrokkens. Mornas atmochepa. AKTUBHOCTh B KO3 PHUIIHEHT
akTUBHOCTH. MoHHas cwmia pactBopa. YpaBHenue Jlebas — XrOKKels.
Huccounanus Bonel. Koncranra aucconuauuu. MoHHoe npousBeaeHne
Bozbl. Bomopoaasiii moka3atenb. Onenka pH, namukatopsl. Msmepenne
pH. Tuapomus coneii. YcmoBue ruaponm3a. CTeneHb W KOHCTAHTA
THIIPOITH3A. OKHCIHATENFHO-BOCCTAHOBUTEIEHBIC peaxum.
Oxkucnutenu, BoccrtaHoButenu. CocraBieHue ypaBHenuid OBP.
IIpaxtnyeckoe 3Hauenne OBP. DnextpoaHslii moteHnuan. MexaHusMm
BO3HUKHOBeHHUs. CTaHAApTHBIM NOTeHUMAN. BOIOpoIHBIM 3yeKTpo.
Psan wanpsbkenuit metayioB. [anmpBaHmdeckue dsieMeHTHL. Cxembl
3amucu. Iloxspusanust npu padote smemeHToB. DJIC OKHCIHTENBHO-
BOCCTAHOBMUTEINbHBIX peakuuil. YpaBHenue Hepucra. Hampasnenue
OBP. Cas3b DJIC ¢ sneprueii 'n66ca m KOHCTAHTOH PaBHOBECHS.
IIpouecchl  snexTponmnza, 3akoHOMepHocTU. Ilpomeccsl Kopposuu
METaJIJIOB.

Ctpoenne aToMa. DJIeMEHTapHBIC YaCTUIIBI, 00Pa3YIOIIHE aTOM.
Mopenu atroma Pesepdopna u bopa. [Toctynatser [Tmanka u
OitamTeiiHa. KBaHTOBas MEXaHWKa 0 CTpOeHUH atoma. KopmyckysipHo
— BOJIHOBOW myanusM. [Tpuanmmn I'eiizendepra. YpaBHeHne
Ipemunarepa. CymHocTh perneHns. BonroBas GyHKIMs, aTOMHas
op6Ourais. CBOWCTBA aTOMOB: aTOMHBIH painyc, SHSPTHsI HOHU3AIIH U
CPOJCTBO K 3JIEKTPOHY, DJIEKTPOOTPULIATEIbHOCTh. CTpOoeHue 1
MpeBpamieHus aToOMHBIX siep. [lepuomnueckuit 3aKOH u [TCXD JI.1.
MenneneeBa. CTpyKTypa IEpHOIMIECKON CHCTEMBI: TPYIIIBI 1
MepruoIbl. 3AKOHOMEPHOCTH 3JIEMEHTOB M UX COCIMHEHUIH.
Xumudeckas cBs3b. [Ipuaunbl 00pa3oBanus. Mepa mpoIHOCTH.
OcHoBHBIE TIOCTYJIATHI U TUNOTE3bl. KBAHTOBO - MexaHHUECKOe
onucanue. Teopus BaJICHTHBIX CBs3eil. MeTo 1 rHOpUIN3aIli aTOMHBIX
opbOuraneii. Teopus OTTaNKHUBaHUS dIIEKTPOHHBIX AP BaJICHTHBIX
obomouek. MeToa MONeKyIApHBIX opOuTaneil. CylHOCTh, OCHOBHBIC
MOJIOKEeHUS. THUIBI BHYTPUMOJIEKYJISIPHBIX CBS3EH U UX
XapaKTePUCTUKU: KOBAJCHTHAs CBA3b, MOJSIPHOCTD, JUMOJIbHBIN
MOMEHT; TOHOPHO-aKIENITOPHOE B3auMoeiicTBrue. MoHHas CBs3b.
Merannuueckas cBsi3b. MeXXMOJIEKYJIISIpHbIE B3auMoeHCcTBU. Bumbl
MEKMOJIEKYJISIPHBIX B3auMoiecTBuil. BogopoaHas cBsi3b.
XUMHUUECKHE COCTUHEHUS BBICIIETO MOPSAKA (KOMIUICKCHI).
Koopaunanmonnas teopusi Bepuepa. Tunsl KOMIUIEKCHBIX
COEIMHEHU.

Bcero

16

4.4 HanMeHOBaHHe TeM NMPAKTHYECKHUX PadoT, MX COAepKaHMe U 00beM B Yacax

Ne paznena
JMCHUIINHBI

HaumeHoBaHHe NPAKTHYECKUX PadoT

Tpyaoemko
cTh (4ac)

1

Pacuet MosipHO Macchl S5KBUBAJICHTOB
Pacuertsl o ypaBHEHHUSM peaxiuit

2

PacdeTsl B XMMHYECKOH KHHETHKE
PacueTtsl B XuMHUeCKOM TepMOIMHAMUKE

2
2
4




Pacuet KOHIIEHTpAIIUU PACTBOPOB 2
3. 3 PacueTsI 110 TEOPHH DIICKTPOIUTHYCCKOM AUCCOMUAIIMH M JICKTPOXUMHUH 2
4. 4 OCHOBBI TEOPUH CTPOCHUS BEIIECTBA 2
Bceero 16
4.5 HaumeHoBaHue TeM J1a0OpaTOpPHBIX padoT, UX cofepkaHHe H 00beM B Yacax
Ne Ne paznena Tpynoemko
pasi HaumeHoBaHHe JIAa00OPATOPHBIX PadoT pyA
n/n | AUCHHUIJIMHBI cTh (4ac)
OmnpeneneHre MOJSIPHON MacChl SKBUBAJIEHTA MEIA METOIOM 2
1. 1 3JIEKTPOJIN3a 2
OrnpeenieHre AaTOMHOTO pajnyca MeTajia
XuMmudecKass KHHETHKA M KaTallu3 2
2. 2 Omnpenenenue TemIoBoro 3pPexTa XAMUIECKOH peakunu 4
W3ydenue oOMIMX CBONCTB PacTBOPOB 2
3. 3 W3ydenue paboThl KOPPO3HOHHBIX DIIEMEHTOB 2
4. 4 N3ydenHne CBOMCTB MOJMMEPHBIX MaTEPHATIOB 2
Bcero 16

5. OueHouHble MaTepuaJdbl AJd TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH H l'lpOMe?KyTO‘lHOﬁ
aTTeCTAllMM IO JTUCIIUIIJINHE

JI71st KOHTPOJIS PEe3yJIbTATOB OCBOCHUS JUCITUTUTHHBI TIPOBOISTCS

- KOHTPOJIbHBIE PaOOTHI:

1. Korrponbras padora Nel «TepmoamHaMuKay

. KonTponbHas pabora Ne2 «Pacuer OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIX PEAKITHID.

[\

- J1a00paToOpHbIC PabOTHI:

1. Pacuet MonspHO#l Macchl S5KBUBAJICHTOB

2. PacyeTsl B XUMHUYECKOU TEPMOJIUHAMUKE.

3. Pacuet KOHLIEHTpaIMu pacTBOPOB; PacueTsl Mo TEOPUU 3MEKTPOTUTHYECKON AUCCOLUALIUN U

OJICKTPOXUMHUHN

4. OCHOBBI TEOPHUHU CTPOCHUS BEIICCTRA.

— 3aIUTHI JJA0OPATOPHEIX PaboT:

1. Omnpenenenre MOJIPHOW MacChl SKBHBAJICHTA MEIH METOJIOM dJIeKTpom3a. OnpeneneHne aToMHOTO
paanyca MeTajlia.

2.  XuMHYecKas KHHETHKA U KaTaJIh3. Onpe,ueneHI/Ie TCIIOBOI'O S(b(beKTa XHUMHYECKOM pcaknuu.

I/IsyquI/Ie 06HII/IX CBOWCTB PacTBOPOB. I/I3yquI/Ie pa60TLI KOPPO3HNOHHBIX 3JICMCHTOB.

4, I/IsyquI/Ie CBOWCTB MOJIMMCPHBIX MaTCPUAJIIOB

W

HpOMC)KyTO‘IHaH aTTeCTalyA 110 uToraM OCBOCHHA JUCHHUIIIMHBI — 3a4€CT

6.YueOHO-MeTOAN4YEeCKOe U HHPOPMAIIMOHHOE o0ecnieyeHne 11 CHUIIHHBI.

a) OcHOBHas1 IMTEPATYpPA

Ne I'on
HaumenoBanve KHUTH
/T W3IaHUS
O6mrass xuMusl [DIEKTPOHHBIN pecypc] : ydeOHo-MeToaudeckoe mocoome / coct. M. .
1 [TanTioXuHA [U 1p.]. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — ExaTepuHOypr : Ypanbckuit 2013
¢benepanpapiil yHUBepcuTeT, IBC ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nmocrymna: http://www.iprbookshop.ru/68358.html
N36pannple TIaBbl 00meH XUMHUN. XUMHYECKast CBsI3b [DJNEKTPOHHBIN pecypc] : yueOHoe
MocoOue ISl CTYIEHTOB TEXHHUYECKHX crenuanbHocTedl By3oB / A. I'. Jlemos, C. M.
2 Tromenosa, 0. H. 3aituesa, JI. B. 3penosa. — 2-€ u3fl. — DJIEKTPOH. TEKCTOBBIE JAHHEIE. 2015

— M. : 3kOOnuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexum nocryna:
http://www.iprbookshop.ru/71461.html

0) lonosiHuTe/ILHAS JIUTEpPATypa

Ne TI'on
HanmenoBanue kHUTH
1/ A30aHUs
1 Jyneiiko, T. I'. Beeaenue B 06u1yr0 XuMuio [DnekTpoHHbIA pecype] : yuebuux / T. T. 2010




Jlymeiiko. — DIEKTpOH. TeKCTOBEIe naHHbIe. — PoctoB-Ha-/{ony : FOxHBIN (enepanbHbIit
yauBepcuret, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum nocryma:
http://www.iprbookshop.ru/46928.html

TuxoHos, I'. II. O6mas xumust. Yacts 1 [DnexTpoHHBIH pecypc] : yueOHOe nocodue s
o) CaMOCTOATENFHOW MoAroTOBKH cTyneHToB / I'. II. TUXOHOB. — JJEKTPOH. TEKCTOBBIC 2006

nanHbie. — M. : MOCKOBCKasi TOCyJapCTBEHHAS akaJleMHUsl BOJHOTO TpaHcmopTa, 2006. —
192 c. — 2227-8397. — Pexxum poctyna: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. I1. O6mas xumus. Yacte II [DnexTponHBINH pecype] : yaeOHOe mocodue st
3 caMOCTOATENbHON MOATOTOBKH cTynmeHToB / I. Il. THXOHOB. — DIEKTPOH. TEKCTOBBHIE 2007

nanHbie. — M. : MOCKOBCKasi TOCyJapCTBEHHAS akaJleMHUsl BOJHOTO TpaHcmopra, 2007. —
323 c. — 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBantoBast xumusi. MosieKyibl, MOJEKYJISIPHbIE CUCTEMBbl U TBEPAbIE
4 Tena: yueOHoe nocobue / Hupenscon B.I.— M.: BUHOM. Jla6oparopus 3Hanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) Ilepedyenn pecypcoB HH(POPMAMOHHO-KOMMYHUKANMOHHOM ceTH HTepHeT:

DnektpoHHas oubianoreunas cuctema «[PRbooksy http://www.iprbookshop.ru

baza nannbix Hayunoit anextponnoit 6ndimorexn eLIBRARY.RU https://elibrary.ru/

bazamannbix Web of Science https://apps.webotknowledge.com/

baza mannbix Scopus https://www.scopus.com Nudpopmannonnas cucrema «EamHOe OKHO

J0CTymna K 00pa3oBareinbHbIM pecypcam» http://window.edu.ru

CnpaBouHo-npaBoBas cuctema «I apanty http://www.garant.ru

10. becrutathHas snekTpoHHas VHTepHET OMOIMOTEKa HOPMATHBHO-TEXHHUYECKOW JHTEPaTyphl
TexJIuthttp://www.tehlit.ru/

11. ba3a naHHbIX MPO(ECcCHOHANBHBIX CTAaHIAPTOB MUHUCTEPCTBA TPY/a U COLMATILHON 3alUThI
PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

12. ®enepanbHas rocynapcTBeHHas MH(opMmarmoHHas cucrema «HarmoHabHasi 3JIEKTPOHHAS
oubmmorekay https://H30.pd

13. HanmoHanbHBIHM TOpTalt oHJaitH o0ydyenus: «OTKpbIToe oOpa3zoBanue» https://openedu.ru

14. basbl naHHBIX MUHHCTEPCTBA SKOHOMHUYECKOTO pazButus PD http:// www.economy.gov.ru

15. Odpunmaneueiii caiit denepalbHOrO areHTCTBa MO TEXHUYECKOMY PETYJIHPOBAaHUIO U
metposorud http://protect.gost.ru/

16. MupoBass mudpoBas Oubnmoreka https://www.wdl.org/ru/ DnekTpoHHas OuOIHMOTEKA
Programmer’sKlondikehttps://proklondike.net/

r) [lIporpamMmHoe o0ecnieyenue:

PN

©

Microsoft Office 2016.

Apache OpenOffice (cBo6onHo pactipocTtpansiemoe [10)
KMPlayer (cBo60ogHOE TpOrpaMMHOE O00ecIieueHue)

FastStone Image Viewer (cBoO01HOE POrpaMMHOE 00ECTICUCHHE)
Acrobat Reader XI (cBo601HOE TporpaMMHOE oOecTieueHune)

Nk W=

1) METOAUYECKHUE YKAZAHUSA:
1.  TpybaueBa JI.B., YepenanoB M.C., Tpybaue A.B. u ap. JlaGoparopnas mocyna u
000pyI0BaHNE B XUMHYECKHX JlabopaTopusix. Y4eOHO-MeToandeckoe mocooue. VMkesck: M3a-Bo
yal'y, 2018. - 152 c.

2. Meroanueckue peKOMEHIAIMH 110 POBEICHHUIO paboT — yueOHO-METOMUECKOe mocodue
M0 OpraHu3allik CaMOCTOSATEIBRHONH paboThl OOydarmMXcs: A OOy4Jalomuxcs 0
HanpaBneHuto moaroroBku 15.03.05 - KoOHCTPYKTOpPCKO-TEXHOJIOTHUYECKOE OOecredeHue

MaIIMHOCTPOUTEIBHBIX MPOou3BoCcTB/ cocT. P.M. bakupos, E.B. UymakoBa. — BoTkunck: 3.
B® ®I'BOY BO «UxI'TY umenu M.T. KanamnukoBa», 2019. — 15c. — Pexxum pocryma:
http://vfistu.ru/images/files/Docs/metorg po sam_rabote.pdf

3. Odopmienue KOHTPOJBHBIX paboT, pedeparoB, KypCOBBIX pabOT M MPOEKTOB, OTYETOB
[0 MPaKTUKE, BBIMYCKHBIX KBaJM(UKALIMOHHBIX paboT: MeToaudeckue ykazanus/ cocT.: A.IO.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Botkunack: U3g. BO ®I'BOY BO «MxkI'TY
HUMEHU M.T. Kamantankosa, 2018. — 25¢. — Pexum JOCTyMa:
http://vfistu.ru/images/files/Docs/metodichka po_oformleniu_v3.pdf




5 MarepuajbHO-TeXHUYECKOe o0ecnedyeHue U CIUIINHbI:

1. JleKIIMOHHEIE 3aHATHUSL.

VYdeOHbIe ayIUTOPHH JUIS JICKIIMOHHBIX 3aHSATHIA YKOMIUIEKTOBAHBI MEOEIBIO U
TEXHUYECKHMHU CPEACTBAMHU 00YUEHUS, CIAYKAIUMHU [T IPECTaBIeHUs yueOHOM nHpopmManuu
00JBII0N ayauTOopuu (HAOOPHI IEMOHCTPAIMOHHOTO 000pyAOBaHUS (TIPOEKTOP, IKPaH,
KOMIIBIOTEP/HOYTOYK), y4eOHO-HAIJISIIHBIE TIOCOOUS).

2. llpakThyeckue 3aHATHS.

VYdeOHbIe ayTUTOPHH IS TPAKTUIESCKUX 3aHITUN YKOMILICKTOBAHBI
CHeIUaTU3UPOBAHHON MEOCIIbIO M TEXHHYECKUMU CPeICTBaMHU 00ydeHHUS (TIPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK).

3. JlabopaTtopHbIie paOOTHI.
4. CamocrosiTenpHas paboTa.

[TomereHus 111 CaMOCTOSTENBHON pabOTHI OCHAIIEHBI KOMITBIOTEPHON TEXHUKON CBO3MOXKHOCTBIO
HOJKIIIOUEHUS K ceTu «HTepHeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOM
cpene ®PI'bOY BO «MxkI'TY umenn M.T. KanamnukoBay:

- IOMEIICHUS IJIS1 CAMOCTOSITEIbHOIN paboThl 00yJatoLIXCSl.

[Ipu HeoOxoammocTH paboyas mMporpaMMa JUCHHMIUIMHBI (MOIYJsI) MOXET  OBITh
aZialiTupoBaHa I OGGCHG‘-IGHI/IH OGpﬁSOB&TGHBHOI‘O nponecca MHBAJIMAOB HW JALl C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI, B TOM YHCJE JJIsi OOYYEHHUS C TPUMEHEHUEM
TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHONOTHIA. J{J1s1 3TOrO TpebyeTcs 3asBICHIE CTyIeHTa (eTo

3aKOHHOTO HpCI[CTaBI/ITCJ'Iﬂ) U 3aKJIFOUYCHUC HCI/IXOJ'IOFO-MCI[I/IKO-HC,HaFOFI/I‘ICCKOﬁ KOMUCCUHA
(TIMIIK).



JIucT corsiacoBanusi padoveil MporpaMMbl AMCUUILJIMHBI (MOIYJIs1) HA y4eOHBbIH 1o

PaGouas mporpamMmma TUCHUTITUHBI (MO ) « XUMUSD) 110 HATPABIECHUIO TIOJTOTOBKH
(crenmanpHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 0OeCIIeUeHHE
MAaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY TI0 HAMPABICHHOCTSM (ITporpamm) « TeXHOIOoTHs
MAIIMHOCTPOSHUS»  COTJIACOBaHA Ha BEJCHHE YIeOHOTO mpoiecca B yueOHOM TOAYy:

«Coznacosano»:
Yueonwii 3a6edyrowuii kageopoti,
200 omeemcmeenHot 3a PI1/]

(noonucs u dama)

2022 -2023

2023 - 2024

2024 — 2025




MHWHOBPHAYKHU POCCUUA
['11a30BCKMif HHKEHEPHO-YKOHOMHUYECKUI HHCTUTYT ((huuan)
denepallbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTOYUPEKACHUS BBICIIIETO
o0OpazoBaHus

«M>keBcKMil rocyaapcTBEHHBIN TexHuueckuid yHuBepcuteT uMenn M.T. Kanamnukosay»
(T'N2U (punmman) @I'bOY BO «MxI'TY nmenn M.T. Kananraukosay)

OueHouHble cpeacTBa
o JUCIHUTIIJINHE
Xumust
HAauMEHOBaHUE — ITOJHOCTBIO

gamnpasieHue  15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOIHYeCcKoe odecneueHue
MAINNHOCTPOUTCJILHBLIX IIPOU3BOJACTB»

KOJI, HAUMCHOBAHUEC — IIOJIHOCTBIO

HanpaBJIeHHOCTH (PO UL/
porpamMMa/CrieuanTn3arms) «TexHOIoTNs MaITMHOCTPOCHHU S
HaAaMMCHOBAHHUE — IIOJIHOCTBHIO

YpOBEHb 00pa30BaHUs: OakajaBpuar
YOanums HeHyHCHble 8apUAHNbL

dbopma oOyueHus: oYHas

OYHas1/O4YHO-3a0YHAasA/3a09Has

0011ast TPy1I0EMKOCTh JUCITUTIIINHBI COCTABIISIET: 3 3a4€THBIX €TUHUII(bI)



1. O1eHoYHbIE CPeICTBA

OnenuBanue GOPMHUPOBAHUS KOMIIETCHLIMI MPOU3BOAUTCS HA OCHOBE PE3YIbTaTOB
00y4eHus1, TPUBEACHHBIX B 11. 2 padoueit mporpammel 1 @OC. CBs3b pa3ieoB KOMIETEHITNHN,
UH/IUKATOPOB U (POPM KOHTPOJIS (TEKYILEro 1 MPOMEXYTOUHOT0) yKa3aHbl B Tadnuie 4.2
paboyeii mporpaMMbl IUCHUTIIHHBI.
O1eHOYHBIE CPEICTBA COOTHECEHBI C pe3ybTaTaMu 00Y4YeHUs MO0 AUCIUIUINHE U
MHAMKATOPaMH JIOCTHXKEHUSI KOMIETEHIINM, IPEICTABICHbI HIXKE.

Ne Koapl koMneTeHIIUA U Pe3yabTaTt 00yueHus DopMbI
n/ HHAUKATOPOB (BHAHUS, YMeHUsl U HABLIKUL) TeKYIIero u
n MPOMEKYTOU
HOT0
KOHTPOJIs
1 |OIK-5.1 3nars: 3akoHbl | 31  OCHOBHBIE  TIOHATUA  TEOPUU
€CTECTBEHHBIX HayK, OCHOBHbBIE | CTPOEHHUS BEIECTBA, 3aKOHOMEpPHOCTEN
3aKOHOMEPHOCTH, MPOTEKAHUS XHUMHYECKUX IPOLIECCOB,
JNICUCTBYIOIIME B  MPOLIECCE | 3HAHUS CBOICTB XUMHUYECKUX
KOHCTPYUPOBAHUS U | COGIUHEHUN TEXHUYECKUX MATEpUaJIOB.
MPOEKTUPOBAHUSA 32 AHanuTH4YECKHe BeIpakeHus | [Ipaktnueckas
MaIlIUHOCTPOUTEIbHBIX 3aKOHOB XUMHHU pabota
m3aenuii, wux BiausHHEe Ha |33  OCHOBHBIE MpaBujiia  TEXHUKH Nel,2,3.4;
KaueCTBCHHBIC IIOKA3aTeNd U | 0€30MaCHOCTH B JIA0OpATOPUH KoHntponbHas
[IPOU3BOACTBEHHBIE 3aTPATHI vi [Ipumenenune TeopeTrueckux | padoraNel,2,
2 | OIK-5.2 YMeTb: NpUMEHATD MOJIOKEHUH ¥ 3aKkoHOB xumuu Juis | JlaGopartopHas
€CTECTBCHHOHAYYHBIC 3HAHMsI | TEXHOJIOIMYECKUX 3a7a4 pabora
JUIS ~ KOHCTPYUpOBaHHsS W | Y2 IIpoBoauTh pacyeTsl no Nel,2,3,4
MPOSKTHBIX PACUETOB M3JICIUN | YPAaBHEHHAM PEAKLUN 3auer
MalIUHOCTPOEHUS, H1  Ilpaktuueckue  HaBbIKM  MpHU
orpezeneHus MIPOBEACHUU XUMHUYECKOTO
MIPOU3BOJICTBEHHBIX 3aTpaT JKCIIEPUMEHTA
3 | OIIK-5.3 Bnaners: Habikamu | H2 HaBbikn aHanm3a CBOWMCTB BEIECTB
KOHCTPYHPOBaHUS M | B X CBSI3U C COCTaBOM U CTPOCHUEM
IIPOEKTHBIX PacUeTOB U3AETUI
MaIIUHOCTPOEHUS,
orpezeneHus
IIPOM3BOJICTBEHHBIX 3aTpaT

Tunoevle 3a0anus 015 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL

Haumenoeanue: 3auer
Ilpeocmaenenue ¢ @OC: nepedyeHb BOIIPOCOB
Ilepeuens éonpocoe onsa nposedenusn 3auema:

I. TeopeTnuyeckasi 4acThb 3a4eTa (BONPOCHI):

1. [IpenMeT XuUMUU. CBSI3b XMMHUHU C JAPYTMMU HayKaMH. aTOMHO-MOJIEKYJspHas TEOpus.
MOHATHUS: XUMHUYECKUH DSJIEMEHT, AaTOM, MOJEKYJa, KOJIMYECTBO BEILIECTBA, AJUIOTPOIMS,
OTHOCHUTEIIbHAsl MOJIEKYJISIpHAsI U MOJISIpHAs Macca.

2. OcCHOBHBIE 3aKOHBI XMUMHHU: 3aKOH COXpPAaHCHUSA MACChl U 3HCPTHU, 3aKOH ITOCTOSAHCTBA
COCTaBa, 3aKOH KPAaTHBIX OTHOIIEHHI, Ta30Bbl€ 3aKOHBI, 3aKOH aBOTa/Ip0. 3aKOH HKBUBAJIEHTOB.

3. XuMuueckasi TepMOJIMHAMHUKA: MPEAMET PACCMOTPEHHUS. TETUIOBOH 3(h(eKT peakiuu.
9K30 - M SHJOTEPMHUYECKHE IMPOLIECChl. TEPMOAMHAMHUYECKUE CHUCTEMbI: OTKDBIThIE, 3aKPBITHIC,
HU30JIMPOBAHHLBIC. CTAHAAPTHOC COCTOSAHUC. TMApaMCTPbl COCTOSIHUA. TepMOI[I/IHaMI/I‘-IGCKI/Iﬁ
MPOLIECC. PABHOBECHBIE CUCTEMBI. (DYHKIIMU COCTOSTHUSI.

4. IlepBbIil 3aKOH TEPMOJUHAMUKHU. BHYTPEHHSSI SJHEPTUsl U DHTAJbIIUA. TEIIIOEMKOCTD.
TEPMOXHUMHUS. SHTAIBIIUK 00pa30BaHMsI BEIIECTB. 3aKOH Irecca U CJIeICTBUS U3 HETO



5. Bropoii 3akoH TEepMOAMHAMHKH. CaMOIIPOU3BOJIbHBIE PABHOBECHBIE MPOLECCHI.
TEPMOJMHAMHYECKAsl BEPOSITHOCTh. SHTPOIUS. CMBICII SHTPOIIMH. PacueT SHTPOIINH.

6. Onepruun ['mb6ca wm ['enmpMrosbpiia. paboTa pPaBHOBECHOTO TMPOIECCA. YCIOBUS
CaMONPOM3BOJLHOTO MPOTEKaHHUS MPOIECCOB. (DAKTOpPBI, ONpeneNsiomue HarpaBleHUE
MIPOLIECCOB. XUMUYECKHUM MOTEHIIMAI.

7. TepMonnHaMuyeckass KOHLUENIUS XMMHUYECKOTO PABHOBECHUS. YCIOBUE PABHOBECHS.
CBSI3b KOHCTAHTHI paBHOBECHS U YHEPruu rudoca.

8. CMmenieHre XUMHUYECKOro paBHOBecHs. npuHuun Jle — marense — bpayna. Biusnue
TEMIIepaTyphl, TABJICHHUS U KOHLUEHTPAUN pPearupyronx BEIIECTB HA HAIIPABICHUE CMEILIECHUS
paBHOBECHS.

9. Xumuyeckass kKuHeTuka. VICTUHHAs U cpefHsAsl CKOPOCTh peakuuu. ['OMOreHHbie u
rereporeHHsle peakuu. Kunernueckuil 3akoH neicTByomux mace. Ilopsanok peakuun.

10. 3aBUCUMOCTh CKOPOCTH PEAKLMHU OT MPHUPOJIBI PEareHTOB, UX COCTOSHUS, TEMIIEPATYPHI.
[IpaBuno Baut — I'odda. Teopusi akTUBHBIX CTOJIKHOBEHUH AppeHHyca. DHEprus aKTHBALUU.
YpaBHeHue AppeHuyca.

11. Teopust pactBopoB. Kiaccudukamus pactBopoB. PacTtBopuTens M pacTBOpeHHOE
BelecTBO. PactBopumocTs. KoHIleHTpanus pactBopa. Buabl KOHIIEHTpaIui.

12. WNneanbHbie pacTBOpBL. YPaBHEHUSI COCTOSAHMUS HUIICAIbHBIX cUCTEM. [lepBhIil 3aKOH
Payns.

13. Bropoii 3akon Payns. D0ymmmockonust m kpuockomus. Ocmoc. OcmoTHueckoe
nasnenue. 3akoH Bant — ['odda.

14. PeanbHble pacTBOpBI. YpaBHEHUS COCTOSIHUS PEAIbHBIX cUCTeM. PacTBopeHue razos
U TBEP/BIX TeJ B JKUAKOCTSIX.

15. PactBopb! ANEKTPOJIUTOB. N3oToHnueckuii K03 (ppHLIEHT. Teopus

3JEKTPOJINTHYECKON aucconnanuu. CreneHp auccounanuy. PakTopsl, BIUSIOIINAE HA CTENEHb
mucconuaiuu. CUIIbHBIE U CTa0bIe AIEKTPOIUTHL. MONEKYISIPHO-MOHHBIC YPAaBHEHUS.

16. PactBopuMocTe  ssekTposMuToB B Bojae.  PaBHoBecus B pacTBopax
TPYJIHOPACTBOPUMBIX 3JIEKTPOIUTOB. [Ipon3BeneHre pacTBOPUMOCTH.

17. Cnabeie amektponuthl. KoHcranta pucconmanuu. CTyneH4yaTas JIUCCOLMAIIMS.
CoOTHOIIIEHHE CTYMEHYaThIX KOHCTAHT JUCCOLMAUu. 3akoH pa3dasienus OctBanbaa. CHIbHBIC
3JIEKTPOJIUTHI.

18. Huccounarua Boabl. KoHcranta pauccomuanuv. MoOHHOE TPOU3BEAECHUE BOJBI.
Bonoponnsiii nokaszarens. Ouenka pH, nanukaropsl. U3mepenue pH.

19. IM'maponus coneit. YcnoBue ruaponausa. CTENeHb M KOHCTaHTa THAPOIU3A.

20. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTETH, BOCCTAHOBUTEIH.
Cocrasnenue ypasHenuit OBP. IIpaktnueckoe 3Hauenue OBP.

21. DJIEKTPOAHBIN MOTeHIMAaA. MexaHu3M BO3HUKHOBEHHs. CTaHAAPTHBIM MOTEHIMAI.
Bonoponusiit snextpon. Psin Hanpspkenuit MetamioB. [anbBaHuueckue 3eMEHTBL. CXeMbl
3anucu. [loasipusanus npu paboTe 31eMEHTOB.

22. OJIC  OKHCINUTENbHO-BOCCTAHOBUTENIBHBIX  peakuuil. YpaBHeHue HepHcra.
Hampasnenue OBP. Ces3p DJIC ¢ sHeprueii [ m66ca 1 KOHCTaHTON paBHOBECHSI.

23. CgoiicTBa aTOMOB: aTOMHBIA PaInyC, YHEPTUSI MOHU3ALUHA U CPOJCTBO K AJIEKTPOHY,
ANEKTPOOTPHUIATEIbHOCTh. CTpOEHUE U MPEBPALLECHUS ATOMHBIX SIJIEP.

24. [Tepuonnueckuii 3akoH u [ICXD J[.M. MenneneeBa. CTpykTypa NEpUOIUYECKON
CHUCTEMBI: TPYMIIBI U IEPUOIbl. 3aKOHOMEPHOCTH 3JIEMEHTOB U UX COCTUHEHUMN.

II. IlpakTH4yeckasi 4acTh 3a4eTa:

1. Paccuuraiite m3menenue sutponuu nporecca Hyo(I') + S(T) = H2S(I') nmpu cranmapTHBIX
yenoBusix (S(Hz) = 131x/monp*K; S(S) = 32x/Mons*K; S(H2S) = 206 1x/Monp*K)

2. Onpenenute, Bo3moxkeH Ji niporiecc HF(T') + 1/2Cl(IN)=HCI (I')+1/2F>(I") npu ctangapTHBIX
YCIOBHSIX CAMOIPOM3BONIBHO, paccunta AG” mpouecca (AG (HF) = -271x[x/momns; AG (HCI)
=-95,5 x]JIx/mo11b)

3. 3anuuuTe BeipaxeHue KoHcTanThl paBHOBecus nporiecca Fe(T)+H2O(I)=FeO(T)+Hz(I)

4. BplUKCIMTE 3HAYEHHE TEMIIEPATYPHOIO KO3 UIMEHTA PEAKIIUH, €CIIHM IPU YBEIHYEHUH
TeMnepaTypsl ¢ 16 1o 56°C CKOpOCTb peakiuu Bo3pocia B 16 pa3



5. Paccuuraiite DJIC rajbBaHU4eCKOTO 2JIEMEHTA, COCTABIEHHOIO U3 MArHUEBOI0 U HUKEJIEBOIO
JIEKTPOJIOB, IOIPYKEHHBIX B 1 M pacTBOpHI CBOUX COJIEH MPU CTaHJAPTHBIX YCIOBUIX

Kpurepun onenkn:
[IpuBenens! B pazzaene 2

Haumenosanue: KOHTpoIbHAs paboTa

Ilpeocmasnenue ¢ @OC: HaOOP BapHAHTOB 3a/IaHUH

Bapuanmut 3a0anuii:

KonTpoasnas padora 1

TepMoauHAMUYECKHE XapaKTEPUCTHKH BEUIECTB, YIaCTBYIOIINX B PEAKIIHA
FeO(tB) + Ha(1) = Fe(TB) + H20 (r) nanbl Huxe

BemecTBo AH", kan/monb S, kan/monb K
FeO -63700 14,2
H> 0 31,2
Fe 0 6,5
H>O -57800 45,1

1. Paccuuraiite 3HaUeHUE U 3HAK U3MEHEHUS YHTAIBITHHI

2. llpenckaxkute (MM paccuynTalTe) 3HAK U3MEHEHUS YHTPOIUU PEAKIINH

3. Paccumraiite 3Ha4eHHE N300apHOTO MOTEHIINAJIA PEAKIIUN AGOp

4. Bo CKOJIBKO pa3 yBEJIUYUTCS CKOPOCTh ra30Boil peakiuu 3Xo = 2X3 Npy yBETUYECHUN
KOHIIeHTpauuu X2 B 2 pasza

5. Ha ckonbKO TpaJlyCoB HAJIO MOBBICHTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKITUH YBEIHUMIIACH
B 16 pa3 npu TemneparypHom ko3 dunmerte 2?

KonTpoasHas pabora 2

1. [Tonbepute kKO PUITMEHTH B YPaBHEHUH 33JJaHHON OKHCIUTEIHHO-BOCCTAHOBUTEIBLHOMN
peaKkiuu.

2. Jns maHHOW peakuuu ONpENCTUTE HANpaBICHUE €€ MPOTEKaHUs, UCXOId U3 3HAYCHUS
CTaHJAPTHBIX MOTCHIHAJIOB, 1 paCCqHTaﬁTe KOHCTAHTY paBHOBCCHUA.

3. Jns  3agaHHOM mapbl METAUIOB  3alMIIMTE CXEMY COCTAaBJIEHHOIO M3  HHX
TaJIbBAHUYCCKOTO 3JICMCHTA, MPU YCIOBUU, YTO OHU IIOrPYKCHBI B PACTBOPBI CBOUX coJiei.
Onpenenurte KaTo M aHOJI. 3aMMIIUTE CXEMbI MIEKTPOAHBIX mporeccoB. Paccuntaiite J1C npu
CTaHAApPTHBIX YCIIOBUAX.

4. ITo ypaBHenuto HepHcTa paccunTaiiTe paBHOBECHBIE MOTEHIIMAJBI TE€X K€ METAJUIOB MIPHU
3aIaHHBIX KOHIICHTpALUAX NOHOB U 3I[C IIpU JaHHBIX YCJIOBUSX.
5. [To paccuutannbiM panee 3HaueHHsM DJIC paccunraiite n3meHenue sHepruun ['nd6ca B

PEeaKLUu U €€ KOHCTAHTY PAaBHOBECHS IIPU CTAHIAPTHBIX YCIIOBHSIX.

Kpumepuu oyenku KonmponwvHulx padom:
[IpuBenens! B pazaene 2

Haumenoganue: 3amura 1a60paTopHbIX paboT

Ilpeocmasnenue ¢ @OC: 3amanusit W TpeOOBaHUS K BBIOJTHEHUIO TMIPEACTABICHBI B
MCTOANYCCKUX YKa3aHHUAX MO JUCHUIIIINHC

Bapuanmur 3a0anuii: 3ananus u TpeOOBaHMS K BBINOJIHEHUIO MPEACTABIECHBl B METOJAMYECKUX
YKa3aHuAaX 10 JUCHUIIIINHC

Kpumepuu oyenku:

2. Kpurtepun n mkaJjbl OieHUBAHHUS

J1 KOHTPOJIBHBIX MEPONIPUATHIN (TEKYILEro KOHTPOJISI) yCTAaHABIUBACTCS MUHIUMAJIbHOE
Y MaKCHMAaJIbHOE KOJIMYECTBO OAJIJIOB B COOTBETCTBUM ¢ Tabiuuel. KoHTponsHOE MeponpusiTie
CUMTAETCs MPOMIEHHBIM YCIICIITHO NIPY YCIOBUU HabOpa KOJIMYEeCTBa OAJIIOB HE HIKE
MUHUMAaJIBHOTO.



Pesynprar 00yueHUs 110 TUCIMITIIMHE CUUTACTCS JOCTUTHYTHIM TIPH YCTICIITHOM
POXOXKJICHUN 00YYarOIIUMCS BCEX KOHTPOJIbHBIX MEPOIIPUATHH, OTHOCSIIUXCSA K JAHHOMY
pe3yabTaTy 00y4deHus.

Pa3zoenwi Konuuecmeo 6annos
Dopma kKonmpona ;
OUCUUNTUHDL min max
1 [Tpaktuueckas padora Nel, koHTponsHas padorta Nel 15 15
2 [IpaxTuueckas padora Ne2, koHTpoabHast padora Nel 15 25
3 [Ipaktrueckas padora Ne3, koHTpobHas padoTa No2 15 25
4 [Ipaktuueckas padora Ne4, koHTponbpHas padoTa No2 15 35
Hroro 60 100

[Ipu oreHMBaHUY pe3yIbTATOB OOYUEHUS MO TUCIUILIMHE B XOE TEKYIIETO KOHTPOJIS
yCIeBAa€MOCTH MCHOJIb3YIOTCS CIIEAYIONINe KpUTepuu. MUHUMAabHOE KOJIMYECTBO 0alsioB
BBICTABIISIETCS 00yUaIOIEeMyCsl PU BBIMTOJTHEHUN BCEX MOKA3aTeNe, TOMmyCKalTCs
HECYIIECTBEHHbIE HETOYHOCTHU B U3JI0KEHUH U OPOPMIICHUN MaTepuasa.

Haumenosanue,

Tlokazamenu évicmagienus MUHUMAILHOZ20 KOUYECM A OA1106
obo3nauenue

3aaHus BHIMOJTHEHBI O0JIee YeM HaroJIOBUHY. [IpHCYTCTBYIOT cephE3HbIe
omnOku. [IpogeMOHCTpUPOBaH yI0BIETBOPUTENbHBIN YPOBEHD BIaICHUS
MaTepHaJIOM.

[TposiBneHbl HU3KKHE CIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K
BBITIOJIHEHUIO KOHKPETHBIX 3aJaHui.

Ha 3amure npaktuueckoil pabOThI JaHbBI IPAaBUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

[IpakTyeckas
pabota

JlaGopatopHasi paboTa BBINOJIHEHA B ITOJTHOM 00bEME;

[IpencraBnen oTueT, coaepx amuii HEOOXOJMMbIE pPacyeThl, BHIBOIHI,
JlaGopaTopHas 0(OpMJICHHBIN B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHMIMU;

pabota [IpoaemMoHCTpUpPOBaH YAOBIECTBOPUTEIBHBINA YPOBEHD BIIaICHUSI MATEPHAIOM
IIPU 3aluTe 1a60paTOpHON pabOThI, JaHbI IPABUIIbHBIE OTBETHI HE MEHEE
yeM Ha 50% 3a1aHHBIX BOIIPOCOB

[TpomerxyTouHas aTTecTanus Mo AUCHHUILIMHE TPOBOJUTCS B OpME 3aUeTa.
HTorosas oneHka 1o JUCHUIUIMHE MOXKET ObITh BBICTaBJIEHA HA OCHOBE PE3yJbTaTOB
TEKYILEro KOHTPOJISA C UCIIOIb30BAHUEM CIIEAYIOIIEH LIKAJIbL:

Ouyenka Haopano 6annos
«3a4TEHO» 60-100
«HE 32YTECHO) Menee 60

Ecnau cymma nabpannvix 6annos menee 60 — obyuarowuiics He 0onyckaemcst 00
APOMENCYMOUHOU ammecmayuu.

Ecnu cymma b6annos cocmasnsiem om 60 0o 84 6annos — obyuarowutics 0onyckaemcst 00
3auema.

ITpomesxyTouHas arTectanus NPOBOAUTCA B (popMe nucvmennoi pabomul

Bpewms Ha moAroToBKy: 45 MUHYT.

ITpu oneHMBaHUM Pe3yNbTATOB O0YUEHMS 10 JUCLUIUIMHE B X0J1€ POMEXKYTOUHOM
aTTeCTAllMM UCIIOJIB3YIOTCS CIENYIOINE KPUTEPUH M IIKaJIa OLEHKU:

Ouyenka Kpumepuu oyenxu

OOyuarouuiics 1eMOHCTPUPYET 3HAHHE OCHOBHOTO y4eOHO-
IPOrpaMMHOr0 MaTepHualia B 00beMe, He0OX0AUMOM IS albHEN e
y4eObl, yMEeT IPUMEHSTD €ro NMPH BBHIOJHEHUH KOHKPETHBIX 3aJaHUH,
IPEYCMOTPEHHBIX TPOrPaMMOM TUCHUIIIHHBI

«3a4YTCHO»

«HE 3aYTEHO» OO0yyaromuiicst JeMOHCTPUPYET 3HAYUTENIbHBIE TPOOEIIbI B 3HAHUAX




OCHOBHOT'O Y4€OHO-TIPOTPaMMHOT0 MaTepHaa, JOMyCTHI
MMPUHIUITHAIIBHBIC OH_II/I6KI/I B BBIITOJIHCHHUHU NPCAYCMOTPCHHBIX
MIpOrpamMMoii 3aJjaHui ¥ HE CITIOCOOEH MPOIOKUTH O0ydeHHE
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