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Kadenpa EcrecTBennble HayKu ¥ HH(QOPMAIIHOHHBIE TEXHOJIOTHH

CocraButens YepenanoB Urops CepreeBud, K.X.H., JIOIEHT

Pabouaa mporpamma cocrannena Ha ocHoBaHHH PI'OC BO — GakanmaBpuaT 10 HaIpaBICHHIO
OJArOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHONOTHYCCKOE obecneyeHue
MAaIIHHOCTPOHTEJIBHEIX IIPOM3BOJACTB» (ypoBeHb OakanaBpuara) Ne 1044 ot 17.08.2020 wu
paccMOTpeHa Ha 3aceiaHuu Kadeaphl

ITporokon ot 10. 04. 2025 r. Ne 3
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yuebHoMy many Hampasienus 15.03.05 — Komerpykropcko-TexHOMOrnyeckoe obecreueHue
MAalIHHOCTPOUTENBHEIX [TPOH3BOICTB
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AHHOTaNUS K JUCLUTUINHE

Ha3zeanue oucyunnumnst

XuMus

Hanpaenenue (cneyuanvnocms)
n0020MoeKu

15.03.05 - KOHCTpPYKTOPCKO-TEXHOJIOTHYECKOE OOecTeueHue
MaIIHHOCTPOUTEIBHBIX TPOU3BOJICTB

Hanpagnennocmo (npo-
dunv/npozpamma/cneyuanuzayu

)

TexHomorus MalIMHOCTPOCHUA

Mecmo oucyunnunnt

brnok 1. Aucuuminasl (Moaynun). O6si3aTenbHast 4acTh

Tpyooemkocmo (3.e. / uacwt)

3 3.e./ 108 gacoB

Llenw uzyuenus oucyuniaunsl

Llenp — hopMuUpOBaHKE Y CTYACHTOB XUMHUYECKOTO MBIIUICHHUS,
O3HaKOMJIeHHE ¢ (hOpMaMU MPUMEHEHUsI XUMUYECKIX 3aKOHOB U
IIPOLIECCOB B COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYACHTOB CO
CBOMCTBAMM TEXHUYECKUX MATEPUAJIOB.

Komnemenuyuu, popmupyemoie 6
pe3ynivbmame 0C60eHUs OUCHU-
nuHb

OIIK-5 CnocoGeH HCIoJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
HeﬁCTBYIOHIHe B IPOLICCCC U3IrOTOBJICHHUA MAIIMHOCTPOUTCIIBHBIX
u3genuii TpeOyeMoro KadecTBa, 3aJaHHOTO KOJMYECTBA MU
HAMMEHBIINX 3aTpaTax 0OIECTBEHHOTO TPyia

Cooepircanue oucuyunaunul (oc-
HOGHblE Pa3debl U membl)

- OCHOBHBIE 3aKOHBI XUMUU;

- Teopust XMMHYECKUX IPOLIECCOB;
- XMMHUYECKUE CUCTEMBI;

- Teopus CTpoeHus BEIECTBA.

Dopma npomercymounou am-
mecmayuu

3auer




1. Ilesu u 3aaa4M AUCHUTLIHHDI

e br0 OCBOCHUS JUCHUIUIMHEIL SIBIISICTCSI (JOPMHUPOBAHUE Y CTYJCHTOB XMMHUYECKOT'O MBIII-
JIeHUs, O3HAKOMJIEHHE ¢ ()OpMAMU NPUMEHEHUS XUMHUYECKUX 3aKOHOB U IIPOLECCOB B COBpE-
MEHHOH TEXHHMKE, 3HAKOMCTBO CTYACHTOB CO CBOMCTBAMHU TEXHUYECKUX MATEPUAJIOB.

3apaum qucnunauHbl: [IppoOperenue 3HaHUN B 06J1aCTH OCHOBHBIX 3aKOHOB COBPEMEHHOI
XUMUH, TIPEICTABICHUS O TEPMOAUHAMUKE U KMHETUKE XMMUYECKUX IIPOLIECCOB, CBOMCTBAX CO-

BPEMCHHBIX MaTCpraioB.

2. IlnaHupyemble pe3yabTaTbl 00yYeHHsI:
B pesynbrare 0OCBOCHUS AUCHUILIUHBI Y CTY/ICHTA TOJDKHBI OBITH CPOPMHUPOBAHBI:

3H3HI/IH, npnoﬁpeTaeMbIe B X04€ UBYYCHUSA NUCHUIIJINHBI

Ne
3Hanusa
n/n
1. OCHOBHBIE TTOHATHUS TEOPUHU CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEN MPOTEKAHUS XH-
MUYECKHX MPOIECCOB, 3HAHUSI CBOMCTB XUMUYECKUX COCTMHEHUN TEXHUYECKUX MaTe-
pHUAJIOB.
2. AHaTUTUYECKHUE BBIPAKCHUS 3aKOHOB XUMUU
3. OCHOBHBIE TIPaBUJIa TEXHUKH O€30IMACHOCTH B JJAOOPATOPUH
Ymenusi, npuodperaeMbie B X0/1€e M3yUYeHUS TUCHUILIUHBI
Ne YmMmenus
n/n
1. [IpuMeHeHne TEOpeTUYECKUX MOJIOKEHUI U 3aKOHOB XMUMHUHU JJII TEXHOJOTUYECKHUX
3a1a4
2. [IpoBOINUTH pacyeTsl 110 YPAaBHEHHSIM peakui
Hasrbiku, npuo0dperaemMbie B X0/4¢ U3yYeHHUS N CHUIITHHBI
Ne HaBbikn
n/n
1. [IpakTrueckre HaBBIKK MPU MPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA.
2 HaBbiku aHasiM3a CBOIMCTB BEHIECTB B UX CBA3U C COCTABOM U CTPOCHHEM

KOMHETCHHI/II/I, npnoﬁpeTaeMble B X04€ M3YYCHUSA TUCHUIIJINHDI

HNHTerpanbHblie KOMNIETEHINH HNHaexcbl koMneTeHIui 3uanusa | Ymenns | HaBbikn
OIIK-5. Cnocoben wucnonb- | OIIK-5.1. 3HaTh: 3aKOHBI €ecTe- 1-3 1-2 1-2
30BaTh OCHOBHBIE 3aKOHO- | CTBEHHBIX HAyK, OCHOBHBIE 3aKOHO-

MEpPHOCTH, JEHCTBYIOLIME B | MEPHOCTH, JE€HCTBYIOIIKE B MPOIIEC-
nporecce W3TOTOBJICHHS | C€ KOHCTPYHPOBAHUS U MPOCKTHUPO-
MalIMHOCTPOUTEIbHBIX W3- | BaHUSI MAIIMHOCTPOUTEIbHBIX H3/e-
nenuii  TpeObyeMoro Kade- | JIMid, X BIWSHHUE Ha KA4eCTBCHHBIC
CTBa, 33JIaHHOTO KOJIMYECTBA | MOKAa3aTeIu M IPOU3BOJICTBEHHBIC
MpU HAUMEHBIUX 3aTparax | 3aTpaThl.
0OIIECTBEHHOTO TPYAa OIIK-5.2. YwmeTh: npumensats ecre- | 1-3 1-2 1-2
CTBEHHOHAYYHbIC 3HAHMS JJIs1 KOH-
CTPYUPOBAHUS U MPOEKTHBIX pacue-
TOB W3JEINA  MAaIWHOCTPOCHUS,
ompeNeseHusT  MPOU3BOJACTBEHHBIX
3aTpar
OIIK-5.3. Biagers: HaBBIKAMH KOH- 1-3 1-2 1-2

CTPYHpPOBaHUS U MPOEKTHBIX pacye-
TOB M3JEIMI  MAaIMHOCTPOCHUS,




onpeeeHus
3arpar

IMPONU3BOACTBCHHBIX

3. Mecto nucuumiauabl B cTpykrype OOII:

Hucnurnmuna otHOcuTes K biok 1. J{uctummuast (Moayiun). O0s3aTenbHas 4acTh.
Hucuunnuna uzydaercs Ha 1 kypce B 1 cemectpe
W3ydeHre AUCUMILTUHBI Oa3upyeTcs Ha 3HAHUSX, YMEHUAX M HABbIKaX, MOJYYEHHBIX MpPHU
OCBOCHHMH JUCIUIUIMH (Mojmyiel): ¢usnka (cpennee (obiee) obpa3oBaHue), XUMHs (CpeaHee
(o0Omee) oOpazoBaHue) n MareMaTka (cpeanee (obiee) oOpazoBaHue).
[lepeueHs nocneayOMUX TUCHUIUIMH (MOIYJEH), Al KOTOPbIX HeOOXOIUMBI 3HAHUS, YMe-
HUS U HaBBIKH, (JOPMHUpPYEMbIC JaHHOW y4eOHOW MUCHUIUTMHON (Moayiem): TexHOoJorus KOH-
CTPYKLMOHHBIX MaTepuasiioB. MarepuanoBeaenre, OCHOBBI TEXHOJOTMH MalIMHOCTPOCHUS,
[Tpou3BOJCTBO U MPOSKTUPOBAHKUE 3arOTOBOK B MAIIMHOCTPOCHUH, Pe3aHre METauioB U pexy-
HIUH UHCTPYMEHT, TeXHonorus MammHocTpoeHus. [Ipon3BocTBEHHAs MpaKTUKA.

4. CTpyKTypa u coJep;KaHue JUCHHUILINHBI (MOLYJIS)

4.1. Pa3aeapl JUCHHUILINH U BUABI 3AHATHNA

Ne
n/n

Paszpen nucuuniaunbl. ®opma
NPOMEKYTOYHOI aTTecTauuu
(no cemecmpam)

Ha

Bcero uacos
pazaen

Cemectp

Pacnipenenenue Tpya1oeMKoCcTH
pazaena (B yacax) o BUIAM
yueOHOI#i padoThI

KOHTAKTHasd

Jek | mp | nad

KYA

CPC

Coaep:xanue ca-
MOCTOSITEIbHOM
padoThI

OCHOBHEBIE 3aKOHBI XUMHH

23

BrimonHenue — nmo-
MallHHUX, TPAKTH-
4eckux © Jabopa-
TOPHBIX pabor.
KoutponbHast  pa-
60Ta Nel

TeOpI/IH XUMHUYCCKUX MPOLCCCOB

38

35

Brinonnenue  no-
MalllHUX, TPaKTH-
yeckux u Jabopa-
TOPHBIX pabor.
KouTponbHast  pa-
Oota Ne2.

XUMHYECKHE CHCTEMBI

26

23

Brimonenne
MalIHuXx, HpaKTI/I-
YECKUX pabor.
KontponsHas pa-
6oTa Ne3.

Ao-

Teopns{ CTpOCHUA BECLICCTBA

16

13

Brinonnenue
MallHHX, TPaKTH-
YECKHX paoor.
Konrponbnas  pa-
6oTa Ned.

Ao-

15

3auer

0,3

1,7

3ayeT BBHICTABIISIET-
Csi MO COBOKYITHO-
CTH  PE3y/IbTaTOB
TEKYILETOo KOH-
TPOJNS  yCIeBaeMO-
CcTH

HTOro:

108

0,3

95,7




4.2. Conep:xkaHue pa3jiejioB Kypca

n/n

Paznen
JUCIHUTLTHHBI

Koapbl koMm-
neTeHIuy 1
HHIMKATOPOB

3Hanusa YmMmennus HaBbiku

®dopma KOH-

TpoJs

OCHOBHBIE 3aKOHBI XUMUH

OIIK-5.1
OIIK-5.2 3 1,2 1,3
OIIK-5.3

IIpaktuueckas
pabora Nel wm
nmabopaTopHas
pabora
KontponbHas
pabota Nel

Nel.

Teopust XUMHUYECKHX MTPOIIECCOB

OIIK-5.1
OIIK-5.2 2,3 1,2 1,3
OIIK-5.3

IIpakTnueckas
pabora Ne2 wu
nmabopaTopHas
pabota
KoHnTponbHas
pabota Nel

Ne2.

XHUMHYECKUE CUCTEMBI

OIIK-5.1
OIIK-5.2 2,3 1,2 1,3
OIIK-5.3

IIpakTnueckas
pabora Ne3 wu
naboparopHas
pabota
KonTponbHas
pabota Ne2

Ne3

Teopm{ CTpPOCHUA BCIICCTBA

OIIK-5.1
OIIK-5.2 1 3 1,2
OIIK-5.3

IIpakTuueckas
pabora Ned wu
naboparopHas
pabota
KontponbHas
pabota Ne2

N4

4.3. HamMeHOBaHHe TeM JIeKI[Hii, X coJep:KaHue H 00beM B yacax

n/n

Ne pazpena
JUCHHILTHHBI

HaumeHoBaHue JeK1IMii

Tpynoem-
KOCTb (4ac)

IIpenmer XuMUH. CBA3b XHMHU C JPYTUMH HAayKaMH. aTOMHO-
MOJIEKYJISIpHAS. TEOPHs. MOHATHUS: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
KOJINYECTBO BEIIECTBA, AJUIOTPONHS, OTHOCHTENbHAs MOJIEKYJISIpHAs |
MoJsipHas Macca. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHS MACCHI U
9HEPTUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOIICHHUH, ra3o0-
BbI€ 3aKOHBI, 3aKOH ABOTaJpo, 3aKOH AKBHUBAJIEHTOB. Teopus CTPOEHHS
opranudeckux BemiecTB. OpAnHapHBIE W KpaTHBIE CBS3U. M3omepus op-
raHn4eckux BeniectB. Kiaccuguxamnys opraHudeckKux COeTUHEHUH.

Xumudeckas: TEPMOJMHAMHKA: TPEAMET PACCMOTPEHUs. TeIIoBOH 3¢-
(heKT peakuuu. K30 - M SHAOTEPMHUYECKHE MPOLECCHl. TePMOAMHAMUYE-
CKHE CHUCTEMBI: OTKPBITHIE, 3aKPBITHIE, N30JIMPOBAHHbIE. CTAHIAPTHOE CO-
CTOSIHUE. MapaMeTpbl COCTOSHUS. TEPMOJUHAMUYECKUN MPOLECC. PaBHO-
BECHBIE CUCTEMBI. (YHKIIMH COCTOSIHUS. [1epBblif 3aKOH TepMOJMHAMUKH.
BHYTPEHHSSI HEPTHs U SHTAIBIHA. TEIUIOEMKOCTh. TEPMOXUMHUS. SHTAIIb-
MM 00pa3oBaHUs BEIIECTB. 3aKOH recca W CIEACTBHA M3 Hero. Bropoit
3aKOH TEPMOJWHAMHKH. CaMOIIPOM3BOJIFHBIC PABHOBECHBIE IIPOIIECCHI.
TEPMOJAMHAMHUYECKAsT BEPOSTHOCTh. SHTPOMHUSA. CMBICT DHTPOIHUH. pacueT
sHTponuu. JHeprun ['nb6ca u 'enmpMromnbia. paboTa paBHOBECHOTO TPO-
Iecca. yCIIOBHS CaMOIPOHM3BOJIBHOTO MPOTEKAHMS IPOLECCOB. (aKTOPEI,
OTIPEeNeNAIONINE HANpPABICHHE TPOILECCOB. XUMHYECKHH IOTEHIHAI.
CMmerieHue xumMudeckoro pasHosecust. npuHuun Jle — llarense — bpayHa.
BiusHue temmneparypsbl, JaBl€HUs M KOHLUEHTpaLMH pearupyrouiux Be-
LIECTB Ha HAINpaBJIEHHE CMEIIEHUs paBHOBecHs. XUMHUYECKas KHMHETHUKA.
HcTtuHHas U cpeqHssl CKOPOCTh peakuHuU. ['OMOreHHbIe U TeTepOreHHbIE
peakuuu. Kunetnueckuii 3akoH nedcTByromux macc. [lopsaok peakuuu.
I'ereporennsle peaknuu ¢ y4acTHeM razoB. MHOrocTaguiHble IPOLECCHI.
Jlmvmutupyromas cragua. Kuaerndeckas oOpaTUMOCTh peakiuii. 3aBUCH-
MOCTh CKOPOCTH PEaKINH OT MPHUPOJBI PEarcHTOB, UX COCTOSHHS, TeMIIe-
parypsl. IIpaBmio Bant — I'odda. Teopust akTHBHBIX CTOIKHOBEHHH Ap-
peHuyca. DHeprus akTUBalMU. Y paBHEHUE AppeHnyca.




Teopus pactBopoB. Kiaccudukanus pactsopo. PactBopuress u pacTBo-
perHoe BemecTBO. PactBopumocTs. KoHnentpauus pactBopa. Buasl
KOHUEeHTpauui. VneanbHple pacTBOpBL. YPAaBHEHUS COCTOSIHUS Heallb-
HbIX cucTeM. 3akoH I'enpu. Ilepsslil 3akoH Paymns. Bropoit 3akon Payms.
D0ymmockonus ¥ kpuockonus. Ocmoc. OCMOTHYECKOE [aBJIeHUE. 3aKOH
Bant — T'odda. PactBopsr anexrponuros. M3oToHngecknii ko3 HUIeHT.
Teopus snekTponuTHdeckoi auccormanui. Ctenens aucconuanyn. Dax-
TOPHI, BIUSIOMINE Ha CTENeHb auccormanui. CHibHBIE U claldble 3IeK-
TPOJUTHI. PacTBOPUMOCTE 3JEKTPOIUTOB B BoAe. PaBHOBecus B pacTBo-
pax TPyIHOPACTBOPUMBIX 3JIEKTPOIUTOB. [Ipon3BeneHne pacTBOPUMOCTH.
Crna0sre snexrpoiutsl. KoHcTanTa nuccormanuu. CTyneHYaTast THCCOLHU-
arust. COOTHOIIEHUE CTYNMEHYaThIX KOHCTAHT AUCCOLMALMU. 3aKOH pas-
oaenenus OctBanbaa. CunbHbIC AMeKTpouThl. Teopus Jlebas — Xrokke-
ns1. MonHast atMocdepa. AKTUBHOCTh U KOG (GUITMESHT akKTUBHOCTH. MoH-
Hasl cuiia pacTBopa. YpaBHenue Jlebas — Xrokkens. [luccormanus BOIbI.
Koncranta auccounmarnuu. MoHHOe mpousBeneHue BoAbl. BomopomHsrit
nokazarenb. Ouenka pH, uaaukaropsl. Usmepenue pH. I'maponus coneit.
VYcnosue rugponmza. CteneHs W KOHCTaHTa TUApoim3a. OKHCIUTEIHHO-
BOCCTAaHOBUTEINBHBIE peakiuu. OkuciauTeny, BoccraHoBuTenu. CocTasie-
uue ypaBHeHuit OBP. [Ipaktnueckoe 3Hauenne OBP. Dnexrponnsrii mo-
TeHUuuan. MexaHu3Mm BO3HMKHOBeHMs. CTaHIapTHbIM noreHuuan. Bomo-
ponHBIA 3nekTpoA. Psan HanpsbkeHuit MeramioB. ['anbBaHMuecKue 3iie-
MeHThl. Cxembl 3amucu. [lomspuzanus mpu pabote anementoB. DJ[C
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX peakiuil. YpaBHeHue HepHcra.
Hanpasnenue OBP. Ces3p 3/IC ¢ sneprueit ['ub6ca u xoHCcTaHTOH paB-
HoBecus. IIpomeccsl anexTponnsa, 3akoHOMepHOCTH. [Iporeccs koppo-
31H METAJUIOB.

Crpoenue aroMa. DJeMeHTapHble YaCTHII, 0Opasytonue atoM. Moenu
atoma Pesepdopaa u bopa. [locrynarel [lnanka u DiiHmTeitna. Ksanto-
Bas MEXaHHKa O CTPOEGHUH aToMa. KopmycKyIsipHO — BOJTHOBOH Ayaiu3m.
Mpunmumn Teitzenbepra. Ypasaenne Llpenunrepa. CymHOCTD pelIeHUs.
BonnoBast ¢ynkusa, atomHas opOutamb. CBOWCTBA aTOMOB: aTOMHEBIHA
panuyc, SHEprus MOHHM3AaLMH U CPOJCTBO K AIIEKTPOHY, ANEKTPOOTPHLA-
TenbHOCTh. CTpOeHHE M MpeBpalieHust aTOMHBIX saep. Ilepuoanueckuit
3aKOH u IICXD JI.U. MenneneeBa. CTpykTypa MEpHOIUYECKOM cHcTe-
MBI TPYIIBI U MEPHOJIBl. 3aKOHOMEPHOCTH 3JIEMEHTOB M UX COCIUHEHHI.
Xumuueckast cBs3b. [Ipuamabl oOpa3oanus. Mepa npogHocTr. OCHOB-
HBIE TOCTYNAThl U runoTe3sl. KBaHTOBO - MexaHu4eckoe onucaHue. Teo-
pHs BaJeHTHBIX cBsA3ed. Meron TruOpHIM3anny aTOMHBIX OpOWTaJeH.
Teopust OTTaNKMBaHUS >JIEKTPOHHBIX Map BaJEHTHBIX oOoiouek. Merox
MOJIEKYJISIpHBIX opOuTaneil. CyIHOCTb, OCHOBHBIE IMOJIOXKEHHS. THIbI
BHYTPHUMOJIEKYJISIPHBIX CBSI3€M U X XapaKTEPUCTUKU: KOBAaJIEHTHAs CBSI3b,
MOJISIPHOCTh, THUIOJIBHBIH MOMEHT; JOHOPHO-AaKIENTOPHOE B3aMMOJEH-
crBue. MoHHas cBs3p. MeTannuueckas cBsi3b. MeXMOIEKyJIIpHbIE B3au-
MOJAEHCTBUSA. Buapl MeXMOJIEKYISPHBIX B3auMozelicTBuil. Bogoponnas
CBsI3b. XUMUYECKUE COEIUHEHUS BBICIIETO Mopska (komruiekcehl). Koop-
JUHaMoHHas Teopust BepHepa. Tunbl KOMIIIEKCHBIX COSUHEHUI.

Bcero

4.4. HaumMeHOBaHUE TeM NPAKTHYECKUX padoT, MX cofep:KaHHe H 00beM B yacax

Ne pazgena
JMCIHILINHDI

HaumeHoBaHHe MPpaKTHYeCKUX padoT

Tpynoem-
KOCTb (4ac)

1

Pacuer MonsipHOI Macchl SKBUBaJIEHTOB. PacyeTsl 0 ypaBHEHHUSIM peak-
LUH

1

2

PacueTrsl B XUMHYECKOM KHHETHKE. PacdyeTsl B XMMUYECKOM TepMOJANHA-
MUKEC

PacueT xoHIIEHTpaLK pacTBOPOB. PacueTsl Mo TEOPUH JIEKTPOIUTHYE-
CKOM TUCCOIMAIIUU U 3JIEKTPOXUMHH

OCHOBBI TCOPUHN CTPOCHUSA BEHICCTBA

[E

Bcero




4.5. HamMeHOBaHUe TeM JIa00PaTOPHBIX padoT, UX cojep:KaHue H 00beM B Yacax

N N pasnea HaumeHoBaHMe J1a00paTOPHBIX paGoT Tpynoem-
n/n | AMCHMIUINHBI KOCTb (4ac)
1 1 OmnpeneneHre MOJISIPHON MacChl 9KBUBAJIEHTAa MEIN METOJIOM 3JIEKTPO- 1
mm3a. OnpeneneHne aTOMHOTO painyca MeTaa
2 2 XHMquCKaZI KHHETHKa 1 KaTanu3. Onpenenenue Termiooro 3¢gdexra 1
XMMHYECKOH peakIiu
3 3 Wzyuenne o0mmux cBoiicTB pacTBOpoB. M3ydeHne paboTH KOPPO3HOH- 1
HBIX 3JIEMEHTOB
4. 4 VzydeHne CBOWCTB MONMMEPHBIX MaTEPHAIIOB 1
Bcero 4

5. OneHoYHbIe MATEPHAJIBI VI TEKYLEro KOHTPOJIsI yClIeBAeMOCTH U IIPOMeKYTOY-
HOM aTTeCTAIMH MO AUCHUIIHHE

I[J'ISI KOHTPOJIA PE3YJIbTATOB OCBOCHHUA JUCHUIIINHBI IIPOBOASATCA .
— KOHTPOJIbHBIC pa60TbI:

. Kontponbnas padota Nel «TepmoanHamuka
. Kontponbnas padorta No2 «Pacder OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI».

N -

— BBINOJIHEHHE U 3aIluTa Ja0OpaTOPHBIX PaboT:

Omnpenenenne MOJIIPHON MacChl SKBUBAJIEHTA MEIU METOJOM JIEKTPOJIA3a
OmnpexneneHue aTOMHOIO paanyca MeTaula

XuMuyeckasi KUHETHKA U KaTalln3

Omnpenenenne TemaoBoro 3hdexkra XuMUIECKOH peakinu

N3yuyeHne oOmuX CBOWCTB pacTBOPOB

N3zyuenne paboThl KOPPO3UOHHBIX SJIEMEHTOB

N3yueHne CBOMCTB NMOJIMMEPHBIX MAaTEPUAIIOB

- BBITIOJTHEHHE U 3al[UTa MPaKTUYECKUX paboT:

Pacuer moIsipHOI Macchl SKBUBAJIEHTOB

PacueTsl 10 ypaBHEHUAM peakLUn

PacdeTsl B XUMHUUYECKON KUHETHKE

PacueTsl B XMMUUYECKOUN TEPMOJIMHAMHUKE

Pacuer koHLIEHTpalu pacTBOPOB

Pacuersl 110 TEeOpUU 3IEKTPOIUTUYECKON JUCCOLUALUU U DIIEKTPOXUMHUU
OCHOBBI TEOPUU CTPOEHUS BEIIECTBA

[IpuMeuanue: orileHOUHbBIE MaTepHUAIIbI MPUBEACHBI B MPUIIOKEHUH K pabodel mporpaMme
JUACLUIUIUHBI.
[TIpoMexxyTouHast arTecTanus MO UTOTaM OCBOCHUS JUCLUIUIMHBI — 3a4ET.

6. YueOHO-MeToaMYecKOe U MHPOPMALMOHHOE O0ecneyeHue JUCIUILIMHBI.

a) OcHoBHAas JMTEpaTypa

1. Cemenos, U. H. Xumus : yuebnuk ams By3os / M. H. Cemenos, U. JI. IlepdpuiioBa. —
Cankt-ITerepOypr : XUMU3JIAT, 2022. — 656 ¢. — ISBN 978-5-93808-389-9. — Tekcr :
anekTpoHHbI // Lludposoit obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122441.html (mata obpamenus: 30.01.2024). — Pexum mgoctyma:
JUIS aBTOPU3HP. MOJIb30BaTeNei

2. V30panHble TiaBbl o0med XuMun. OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC MPOIECCHI !
yuebHoe 1mocobue sl CTy/IeHTOB HEXUMHUYECKUX HANpPaBJICHUN MOATOTOBKU TEXHHUUYECKUX CIIe-
nuansHocTel By30B / A. I'. Jlenos, C. U. Tromenosa, E. B. Poranesa [u np.]. — Mocksa : DkO-
Omnuc, 2017. — 88 c¢. — ISBN 978-5-91936-082-7. — Texkcr : anexTponnslii // L{upposoii 0Opa-



3oBatenbHbI pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/71459.html
(mata obpamenus: 30.01.2024). — Pexxum moctyna: ajst aBTOPU3UP. MOTH30BATENIEH

3. A6nounukos, C. JI. Xumus : npaktukym / C. JI. Slonounukos, B. B. Epodeesa, K. @.
lakupoB. — CapatoB : ByzoBckoe obpazoBanue, 2020. — 113 c. — ISBN 978-5-4487-0601-1.
— Texkcr : anektponnbiit // IludpoBoit obpaszoBarensHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/88050.html (nata obpamenus: 30.01.2024). — Pexxum no-
CTyIa: JJi1 aBTOPU3HP. TOJIb30BaTENIeH

0) JlonoiHUTE/ILHAS JIATEpATypa

1. Coopuuk 3amau BCO mo opraHu4eckold XWMHUU JJIsi CTYICHTOB TEXHOJOTHYECKUX U
TeXHUYECKUX BY30B Poccuu, npoBoaumeix Ha 6aze KHUTY B 2007-2019 rr. : 3amaunuk / X. A.
Acanos, B. M. 3axapos, P. K. MUcmaruinos [u ap.]. — Kazans : U3narenscteo KHUTY, 2020. —
248 c. — ISBN 978-5-7882-2817-4. — Texkct : anekrponnbiii // LudpoBoit obpazoBarenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121046.html (nara o6parie-
Hus: 30.01.2024). — PexxuM goctyna: Juisi aBTOPU3UDP. MOJIb30BaTECH

2. 30panHble T1aBbl 001IeH XUMUU. XUMUYECKasl CBS3b [ DICKTPOHHBIN pecypc] : yued-
HOE MmocobOue IS CTYJASHTOB TEXHHUECKHUX crienuanbHocTeit By3oB / A. I'. [lenos, C. U. Trome-
HoBa, }O. H. 3aiineBa, JI. B. 3penoBa. — 2-e¢ u3n. — DJNEKTPOH. TEKCTOBHIC JaHHBIE. — M. :
9x00nuc, 2015. — 66 c¢. — 978-5-91936-066-7. — Pexum  pocryma:
http://www.iprbookshop.ru/71461.html

3. Tuxonos, I'. I1. O6mas xumus. Yacts | [DnexTpoHHBIN pecypc] : yueOHOe mocodue
JUISL CAMOCTOSITENTbHON TOATOTOBKU cTyneHTOB / I'. I1. TuXOHOB. — DNEKTPOH. TEKCTOBBIC JIaH-
Hble. — M. : MocKoBcKasi rocyiapcTBEHHas akajeMusi BOAHOro Tpancmnopra, 2006. — 192 ¢. —
2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/46291.html

4. Tuxonos, I'. I1. O6mas xumus. Yacte Il [DnexTpoHHBI pecypc] : yueOHOe mocodue
JUISL CAMOCTOSITENTbHON TOATOTOBKU cTyneHTOB / I'. I1. TuXOHOB. — DNEKTPOH. TEKCTOBBIC JIaH-
Hble. — M. : MocKoBCKasi rocyiapcTBEHHas akajeMusi BOAHOro Tpancmnopra, 2007. — 323 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/46292.html

5. lupenbcon B.I'. KBantoBas xumus. MonekyIbl, MOJEKYJISIPHBIE CUCTEMbI U TBEP/bIE
tena: ydeOHoe mocobme / Llupenmscon B.I'.— M.: BMUHOM. JlaGopatopust 3Hanumii, 2012.
http://www.iprbookshop.ru/4580

B) Ilepeuenn pecypcoB HH(pOPMALHOHHO-KOMMYHHMKAIMOHHOM ceTn HTepHeT:

Onekrponnas oudanoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basa nanubix HayuHoit anextponHoii oudnnorexu eLIBRARY.RU https://elibrary.ru/

basa nannsix Web of Science https://apps.webofknowledge.com/

baza nannsix Scopus https://www.scopus.com NHpopmannonnas cuctema «EnnHoe OKHO

JOCTyTa K 00pa3oBareabHbIM pecypcam» http://window.edu.ru

CnpaBouHo-mipaBoBas cucrema «[ apant» http://www.garant.ru

becninarnas snexktponHas MHTepHeT OMOIMOTEKa HOPMATHMBHO-TEXHMUYECKOH JUTEpaTyphl

TexJIuthttp://www.tehlit.ru/

7. ba3a naHHbIX npodeccHoHaNbHBIX CTaHAapTOB MUHUCTEPCTBA TPYAa U COLMAIBHOW 3allu-
o1 PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. ®enepanbHasg rocyaapcTBeHHas MH(popMalMoHHas cuctemMa «HaruoHanbHas 3J1eKTpOHHAS
oubmoTeka» https://H30.pd

9. HanmoHnanbsHbII opTan oHdaliH 00yuenus «OTKpeIToe 0Opa3zoBanue» https://openedu.ru

10. ba3bl qaHHBIX MUHHCTEPCTBA SKOHOMUYECKOTo pa3sutus PD http://www.economy.gov.ru

11. Opunmansubiil caiit deepaIbHOrO areHTCTBA MO TEXHUYECKOMY PEryJIMpOBAaHUIO U MET-
posoruu http://protect.gost.ru/

12. MupoBas 1udpoBass Oubnuoreka https://www.wdl.org/ru/ DnexktpoHHass OubiIMOTEKA
Programmer’sKlondikehttps://proklondike.net/

NS

oo

r) IIporpammHoe odecnieyenne:
1. Microsoft Office 2016.
2. Apache OpenOffice (cBob6oaHO pacmpocTpansemoe [10)


http://www.iprbookshop.ru/71461.html
http://www.iprbookshop.ru/46291.html
http://www.iprbookshop.ru/46292.html
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3. KMPlayer (cBoboHOE IpOrpaMMHOe 00ECIICUCHHE)
4. FastStone Image Viewer (cBoO0HOE POrpaMMHOE 00CCIICUCHHUE)
5. Acrobat Reader XI (cBob6oaHOE MporpaMMHOE 00ecIIeUeHuE)

1) MeTOAMYECKHEe YKAZAHUS:

1.  Tpy6Gauepa JI.B., Uepenanos U.C., TpybaueB A.B. u np. JlaboparopHas mocyna u 000-
pyIoBaHHE B XMMHUYECKHUX Jaboparopusax. YueGHO-MeTonuyeckoe mocobue. Mxesck: M3a-Bo
Yal'y, 2018. -152 c.

2.  Meroanueckue peKOMEHIAUU M0 MPOBEACHUIO paboOT — yueOHO-METOAMYECKOe ocooue
[0 OpTraHU3allMl CAMOCTOSATENBHOM paboThl 0OydaromMXCs: Ui OOy4JaromMXCsl MO Hampasie-
HUO moarotoBku 15.03.05 - KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00SCIEYeHUE MAIIMHOCTPOHU-
TeJNBbHBIX Mpou3BoacTB/ coct. P.M. Bakupos, E.B. UymakoBa. — Borkunck: 1U3a. BO ®I'BOY

BO «MxI'TY wumenn M.T. Kanamnukoa», 2019. — 15¢c. — Pexum pgocryna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
3. OdopmieHue KOHTPOIBHBIX padOT, pedepaToB, KYpCOBBIX pabOT W MPOEKTOB, OTYETOB

[0 TPAaKTUKE, BBIMTYCKHBIX KBAIM(UKAMOHHBIX padoT: MeToandeckue ykasanus/ cocT.: A.1O.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Bortkunck: Uzn. BO® ®I'bOY BO «MxI'TY
UMEHU M.T. Kanamnukoga, 2018. — 25¢. — Pexum JOCTYyTIA:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI:

1. JlekuuoHHBIE 3aHATHA.

Y4eOHble ayAUTOPUH IS JCKIIMOHHBIX 3aHATHUI YKOMILJICKTOBAHBI MEOEThIO M TEXHUYE-
CKUMH CpeACTBaMH OOYYEHUs, CIy>KallMMU JAJIs IpeAcTaBieHus: yueOHoi uHdopManuu 00ib-
ol aynutopun (HaOOpHl JIEMOHCTPAIIMOHHOTO O0OPYAOBaHUS (IPOEKTOpP, IKpaH, KOMIIBIO-
Tep/HOYTOYK), y4eOHO-HATJISIIHbIE TOCOOuS).

2. TlpakTuyeckue 3aHATHS.

VYyeOHble ayIUTOPUM AJIS NMPAKTHUECKUX 3aHATHH YKOMIUIEKTOBAHbI CHEIMAIU3UPOBaH-
HOM MeOenbl0 M TEXHHUYECKMMM CpeACTBaMU O0OydeHHs (IPOEKTOp, HKpaH, KOMIIbIO-
Tep/HOYTOYK).

3. JlaGopaTtopHbIe pabOTEHI.

Jlnist mabopaTopHBIX 3aHATHH ucnonb3ytoTes ayautopust Ne 215 anpec: 427430, Y amypt-
ckas PecriyOnuka, r. Borkunck, yi. I1.U. Hlysanosa, 1. 1

4. CamocrosTenbHas padoTa.

[TomenieHus sl CaMOCTOSITENILHOM pabOThl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3-
MOKHOCTBIO MOJKIIOYEHUs K ceTH «VHTepHEeT» U JIOCTYNOM K 3JIEKTPOHHOW MH()OPMAIIMOHHO-
obpazosarenbHoii cpee BO ®T'BOY BO «MxI'TY umenn M.T. Kananraukosay:

- TIOMEIEHHs JJIsl CaMOCTOATENIbHOM paboThl oOyuatomuxcs (aya.Ne 224, aapec: 427430, Y-
myprtckas PecriyOnuka, r. Botkunck, ya. ILU. Hlysanosa, 1. 1).

[Tpu HEOOXOAUMOCTH paboyas mporpaMMma AUCIHUILTAHBI (MOYIIS) MOKET OBITh aJamnTH-
poBaHa 1151 oOecreueHrss 00pa30BaTEeIbHOTO MPOIecca WHBAIMIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/TOPOBBSI, B TOM YUCIIE JIJIs1 OOyUEHUs C TPUMEHEHHEM TUCTAHIIMOHHBIX 00pa-
30BaTeNIbHBIX TeXHOJOTUH. [Ij1st 3TOTO TpeOyeTcs 3asBiIeHUE CTyIeHTa (€ro 3aKOHHOTO MPe/ICTa-
BHTEJIS) ¥ 3aKJIFOYCHHE IICHX0JIOr0-MeIUKo-Tiearornyeckoi komuccuu (ITMIIK).


http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

Ilpunoocenue
MHMUHOBPHAYKH POCCHUHN
BotkuHckuii puman
benepaibHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00pa30BaTENHLHOTO
YUpEeXKACHUS BBICIIETO 00pa30BaHUs
«xeBCcKkuil TOCy1apCTBEHHBIN TeXHUYECKUI yHUBEpcuTeT uMenu M. T. Kanami-
HUKOBa»
(B® ©I'bBOY BO «MIxI'TY umenu M.T. KanamHukoBay)

OLEHOYHLIE CPEACTBA

10 TUCLIUTUINHE
XUAMUS

Hanpasnenue: 15.03.05 — KoHCTPYKTOPCKO-TEXHOIOTHYEeCKoe o0ecrneyeHne
MAIIMHOCTPOUTEIbHBIX TPOU3BOJICTB

npoduib: TeXHOTOTHs MAITMHOCTPOCHHUS

ypOBEHb 00pa30BaHUs: OakajgaBpuaT

dbopma 00yueHus : 3a0UHas

O6H_[a$I TPYAOCMKOCTb JUCIHUIIIIMHBI COCTABJISICT. 3 3a4YCTHBIX CAWHMUIL



1. OueHo4HbIe CPeCTBA

OnenuBanue GopMUPOBAaHHS KOMIETEHIMI TPOU3BOAUTCS Ha OCHOBE PE3YyJIbTaTOB 00Y-
YEHUs1, TPUBEJECHHBIX B I1. 2 paboueli mporpammbl 1 DOC. CBs3b pa3nenoB KOMITETSHIIUMA, WH-

JTUKATOPOB M (pOpM KOHTPOJIS (TEKYLIETO U MPOMEXKYTOYHOI0) YKa3aHbl B Tabnuie 4.2 padoueit
POrpaMMbl TUCIUTUINHBI.
OneHoyHbIE CPEICTBA COOTHECEHHI C PE3yJIbTaTaMU O0yUYEHHS 0 AUCUUIUIMHE U UHU-
KaToOpaMu JOCTUKEHHsI KOMIIETEHIUH, IPEICTaBICHbI HUXKE.

DopMBbI TEKY-
Ne KO}I])I KOMIIETCHIIMU U Pe3y.rleaT oﬁyqe}ma mero u nmpome-
n/n HHAMKATOPOB (3Hanusl, YMEHUs U HABLIKU) JKYTOYHOTI'0
KOHTPOJIst
1 | OIIK-5.1. 3uare: 3akoHbl ecte- | 31 OCHOBHBIE MOHSTHS TEOPUH CTpPOE-
CTBEHHBIX HAayK, OCHOBHBIE 3a- | HUsSI BELIECTBA, 3aKOHOMEPHOCTEN IPO-
KOHOMEPHOCTH, JCHCTBYIOIIUE | TEKAHUS XMMHMUYECKHX IPOLIECCOB, 3Ha-
B IMpouLecce KOHCTPYMPOBAHMS | HUSI CBOMCTB XMMHYECKUX COEJUHEHUN
U TPOEKTUPOBAHUS MAIIMHO- | TEXHUYECKUX MATEPHUAIIOB.
CTPOUTENBHBIX M3AEIUNA, UX | 32 AHAIUTUYECKHE BBIPAXKEHUS 3aKO-
BIIMSIHME HAa KAYECTBEHHBIC IO- | HOB XUMUU
[IpakTnueckas
Ka3aTenu u mpousBojcTBeHHbIe | 33 OCHOBHBIE MpaBWiIa TEXHUKH Oe€3- 5
a00ThI
3aTparthl. OMAaCHOCTH B JJAOOPATOPUH P
Kontponbnas
2 |OIIK-5.2. Ymerb: NpUMEHSTH
VY1 Ilpumenenue TeopeTHUecKHux moso- | padoraNel,2,
€CTECTBCHHOHAYYHbIC 3HAHUS °
YKEHUW M 3aKOHOB XMMHUHU ISl TeXHOJO- | JJabopaTopHast
JUIsl KOHCTPYUPOBAHUSL U IPO-
., | TMYECKHUX 3a]1a4 paboThI
eKTHBIX  PacyeToB  U3JIETUi
V2 IlpoBoauTh pacueTsl IO ypaBHEHU- 3auet
MalIMHOCTPOEHUS, OIpeaesne- 9
SIM peaKIuit
HUS POU3BOJICTBEHHBIX 3aTpaT
3 | OIIK-5.3. Bianeth: HaBBIKaMU
H1 IlpakTnyeckue HaBBIKM HpPU IPOBE-
KOHCTPYUPOBAaHUS U IPOEKT-
. JEHUW XUMHUYECKOTO IKCIIEPUMEHTA
HBIX PAcueTOB M3JCIHI Mallu- -
H2 HaBpiku aHanu3a CBOWCTB BEIIECTB
HOCTPOEHHUS, onpeneneHus
B UX CBSI3U C COCTaBOM U CTPOCHHEM
MIPOM3BOJICTBEHHBIX 3aTpaT

Tunosvle 3a0anus 0151 OYeHUBAHUSL YPOPMUPOBANHUSL KOMNEMEH YU

Haumenoganue: 3auer
Ilpeocmagnenue ¢ @OC: niepeuecHb BOIPOCOB
Ilepeuenv 6onpocoe ona nposedenus 3auema:

|. TeopeTnyeckas yacThb 3a4eTa (BONPOCHI):

1. IIpeamer XUMUU. CBSI3b XUMHUH C APYTMMHU HayKaMH. aTOMHO-MOJIEKYJISIpHAs TEOpHUs. I10-
HATHS: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJa, KOJMYECTBO BEIIECTBA, AJUIOTPOIHUS, OTHOCH-
TeJIbHas MOJIEKYJIIpHAs U MOJISIpHas Macca.

2. OCHOBHBIC 3aKOHBI XMMHUH: 3aKOH COXPAHCHHS MAacChl M SHEPTUH, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH KPaTHBIX OTHOIIEHUH, Ta30BbI€ 3aKOHBI, 3aKOH aBOTa/IPO. 3aKOH YKBUBAJICHTOB.
3. XuMudeckasi TEpMOJUHAMUKA: TIPEIMET PACCMOTPEHHUsI. TETIIOBOUM d(PPeKT peakiuu.

9K30 - M SHAOTEPMHUYECKUE MPOLECCHl. TEPMOJANHAMHUECKUE CUCTEMBI: OTKPBITHIE, 3aKPHITHIE,
M30JIMPOBaHHBIE. CTAH/IAPTHOE COCTOSIHHE. TTapaMeTPhl COCTOSHUS. TEPMOAMHAMUYECKUN TIPO-
IIECC. PAaBHOBECHBIE CUCTEMBI. ()YHKIIUU COCTOSHUSL.

4. [TepBblii 3aKOH TEPMOJMHAMUKU. BHYTPEHHSS SHEPTHS U SHTAJIBINA. TETJIOEMKOCTb.
TEPMOXUMHUS. SHTAIBITHHA 00Pa30BaHM BEIIECTB. 3aKOH I'ecca M CICICTBHS U3 HEro

5. Bropoii 3akoH TepMOJIMHAMUKH. CaMOIIPOU3BOJIbHBIE PABHOBECHBIE MPOIECCHL. TEp-
MOJUHAMHAYECKAst BEPOSTHOCTh. SHTPOIHS. CMBICT SHTPOIUH. PAcYeT SHTPOITHH.

6. Ouneprun I'n60ca u ['enpmrosnsia. paboTa paBHOBECHOTO MpOIECcca. YCIOBUS CaMo-
MIPOM3BOJIHOTO MPOTEKAHHS IMPOILECCOB. (haKTOPHI, OMPEIEISIONINE HAIPABICHHE MPOIECCOB.
XUMUYECKHUN ITOTEHIUAI.



7. TepMoanHaMuyeckass KOHUENIUS XMMUYECKOTO PAaBHOBECHUS. YCJIOBHE PaBHOBECHSI.
CBsI3b KOHCTAHTHI PAaBHOBECHUS U YHEPrUM rudoca.

8. CmMenieHne XMMUYECKOTro paBHOBecHs. npuHuun Jle — marense — bpayna. Biausaue
TEMIIEpaTyphl, NABJICHUS M KOHIIEHTPALMI pearupyrolnx BEIIECTB HAa HANpaBICHUE CMEUICHUS
paBHOBECHS.

9. Xumudeckass KuHeTuka. VICTuHHasA U cpeiHsis CKOPOCTh peakuuy. | OMOTeHHbIE U Te-
TEpPOreHHbIE peaknyi. KnHeTndeckuil 3aKoH IeicTBYromUX Macc. [Topsanok peakuuu.
10. 3aBUCHUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIbI PEAreHTOB, UX COCTOSIHUS, TEMIIEPATYPHI.

[TpaBuno Bant — I'opda. Teopusi akTUBHBIX CTOJKHOBEHHH AppeHHyca. DHEPrus aKTHBAIIWU.
VYpaBHenue Appenuyca.

11. Teopus pactBopoB. Kinaccudukanus pactBopoB. PacTBoputens u pacTBOpeHHOE Be-
niectBo. PactBopumocts. KoHLeHTpanusa pactBopa. Buasl KOHIIEHTpaLUi.

12. WneanbHbple pacTBOPBL. YPaBHEHUsI COCTOSIHUS HAEANbHBIX cucTeM. llepBhlil 3akOH
Paymns.

13. Bropoii 3akon Paynsa. D0ymmrockonus u kpuockorus. Ocmoc. OCMOTHYECKOE JaB-
nenue. 3akoH Bant — ['odada.

14. PeanpHble pacTBOpbI. YpaBHEHUsI COCTOSIHUS PEaJIbHBIX cUcTeM. PacTBopeHue razos
Y TBEPJBIX TEJ B KUIKOCTSX.

15. PactBops! anmektponutoB. M3oroHnueckuii koddduument. Teopus 3neKTpoauTude-

ckoil nuccounanuu. CreneHp aucconuanuu. OakTopsl, BIMUSIONIME Ha CTENEHb TUCCOLUALIUY.
CusbHble U ciiabble 3IeKTPOIUThL. MOJIEKyIspHO-UOHHbIE YPaBHEHHUS.

16. PacTBOpHMOCTE 371EKTPOJIUTOB B BOJE. PaBHOBEcHsI B pacTBOpax TPYAHOPACTBOPH-
MBIX 3JIEKTpoJuTOB. [Ipon3BeneHne pacTBOPUMOCTH.

17. Cna0sie snexkrponutsl. Koncranra qucconmanuu. Ctynenuyatas auccoruanus. Coot-
HOLIEHHWE CTYNEHYaThIX KOHCTAHT Jauccouuanuu. 3akoH paszOamineHuss OctBanbpaa. CuilbHBIE
AJIEKTPOJINTHI.

18. Jucconmanus Boael. Koncranra quccounanuu. Monnoe npoussenenue Boabsl. Bono-
ponHbIil mokaszarens. Ouenka pH, uanukaropst. U3mepenue pH.

19. I'maponus coneil. Ycenosue ruaponunsa. CTeneHb U KOHCTaHTa TUAPOIINA3A.

20. OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. Okucnutend, BoccranoBurenu. Co-
craBieHue ypasHeHuii OBP. IIpaktuueckoe 3Hauenne OBP.

21. ONeKTpOJHBIA MOTeHIMal. MexaHu3M BO3HUKHOBeHUs. CTaHIapTHBIA MOTEHIHAIL.
Bonoponnslii anexrpos. Psaa nHanpsoxenuit metaiios. ['aneBannyeckue aeMeHTsl. CXEMBbI 3aIu-
cu. [lonspusanust npu padboTe 371eMEHTOB.

22. O/1C OKHMCINTENBHO-BOCCTAHOBUTENBHBIX peakiuil. YpaBHenue Hepucra. Hampas-
nenune OBP. Cssa3b D/IC ¢ sneprueit ' m66ca u KOHCTaHTO paBHOBECHS.

23. CBolicTBa aTOMOB: aTOMHBIN paanyC, SHEPIUs MOHU3ALMU U CPOACTBO K DIIEKTPOHY,
AIIEKTPOOTpHULIATENbHOCTh. CTpOEHUE U MPEBpAlLlEHUs] aTOMHBIX SJEp.

24. [Tepnonnueckuii 3akoH u [ICXD J.1. Menneneera. CTpykTypa NepruoIMUECKON CH-
CTEMBI: TPYIIIbI ¥ MIEPUOJIbl. 3aKOHOMEPHOCTH 3JIEMEHTOB U UX COEIMHEHUH.

II. IIpakTHyecKkasi YacTh 3a4yeTa:

1. Paccuuraiite uamenenue >atrpornuu npouecca Ha(I') + S(T) = H2S(I') nmpu cTanmapTHBIX ycIio-
Busix (S(Hz) = 131 Ix/monp*K; S(S) = 32]x/mMons*K; S(H2S) = 206 1x/Mons*K)

2. Ompenenute, Bo3moskeH Ju nporecc HF(I') + 1/2Clo(IN)=HCI (I')+1/2F(T") npu crangapTHBIX
YCIIOBHSX CaMOTIpOM3BoNbHO, paccuntas AGY mpomecca (AGY(HF) = -271x/[x/mons; AGO(HCI)
=-95,5 k/Ix/MoiB)

3. 3anmmmTe BRIpakeHne KoHCTaHTHI paBHOBecHs nportecca Fe(T)+H20(IN)=FeO(T)+Hz(T)

4. BeluncnnTe 3HaYCHHUE TEMIEPATYpHOTO Kodh(dULIMEeHTa PEaKIK, €CITU MPH YBETUYCHUN TeM-
mepaTypsl ¢ 16 10 56°C ckopocTs peakiuu Bo3pocia B 16 pas

5. Paccunraiite 3/IC ranbBaHMYECKOTO AJIEMEHTa, COCTABIIEHHOI'O U3 MAarHUEBOTO U HUKEJIEBOTO
AIIEKTPOOB, MOTPYKEHHBIX B 1| M pacTBOpPHI CBOMX COJIEH NPU CTaHAAPTHBIX YCIOBUSIX

Kpurepun ouenku:
ITpuBeneHs! B paznene 2



Haumenosanue: KOHTpoIbHas paboTa
Ilpeocmasnenue ¢ @OC: Habop BapuaHTOB 3aJJaHUN
Bapuanmui 3a0anuii:

KonTpoabHnas padora 1
TepMoarHaMUYECKUE XapaKTEPUCTUKH BEUIECTB, YIACTBYIONINX B PEAKIIUU
FeO(tB) + Ha(r) = Fe(TB) + H2O (T) nansl Hike

BeruectBo AfH®, xan/mMons S°, kan/mons K
FeO -63700 14,2
H> 0 31,2
Fe 0 6,5
H>O -57800 45,1

1. PaccumuTaiiTe 3HaueHUE U 3HAK U3MEHEHUS SHTAIIBITUU

2. llpenckaxkute (UM paccuuTaiTe) 3HAK U3MEHEHUS SHTPOIIUU PEaKIIUN

3. PaccunTaiite 3HaueHne n3006apHOro MoteHmMana peakiuu AGp

4. Bo cKOJIBbKO pa3 yBeIMYUTCSI CKOPOCTh ra30Boi peakiuu 3 X2 = 2X3 npu yBeJIMYSHUHN KOHIIEH-
Tpauuu X2 B 2 pasza

5. Ha ckonbKo TpaflycoB HaJI0 MOBBICUTH TEMIIEPATYPY, YUTOOBI CKOPOCTh PEAKIINH YBEIHUUIIAChH
B 16 pa3 npu TemmeparypHoM ko3 dunuente 2?

KonTposbHnas padora 2

1. [TogGepute K03(h(UIHMEHTH B ypaBHEHHN 33aHHON OKHCIHTEIbHO-BOCCTAHOBUTEIILHOM
PEaKIu.

2. Jlns naHHOW peaknuu ONpeNesuTe HallpaBiICHUE €€ MPOTEKAHHs, MCXOMAsS M3 3HAYCHUS
CTaHJAPTHBIX ITOTCHIHNAJIOB, U paCCqHTaﬁTe KOHCTAHTY PaBHOBCCHA.

3. I[J’If[ 3a[[aHHOﬁ Iapbel METAJIJIOB 3alIMIIUTE CXEMY COCTABJICHHOT'O M3 HUX I'aJIbBAHUYCCKO-
'O 3JIEMEHTA, NIPH YCIOBHH, YTO OHH ITOTPY>KEHBI B PACTBOPBI CBOMX cosiel. Onpenenure KaToj U
aHOJ. 3alUIIUTE CXEMbI JIEKTPOAHBIX MporeccoB. Paccunraiite 9JIC npu cTaHAapTHBIX YCIIO-
BUSIX.

4. ITo ypaBHeHnuto HepHcTa paccunTaiiTe paBHOBECHBIE MOTECHIIMAIBI TEX K€ METAJIJIOB MIPU
3a/IaHHBIX KOHUEHTpauusax HoHOB U DJ[C npu TaHHBIX YCIOBUSX.
S. [To paccuntannbiM panee 3HaueHusiM DJIC paccuuraiite usmeHenue suepruu [ ndoca B

PCaKM U €€ KOHCTAHTY paBHOBECUA ITPHU CTAHAAPTHBIX YCJIOBUAX.

Kpumepuu oyenku KOoHmpoavHblX padoom:
[IpuBenens! B pazzaene 2

Haumenoganue: BbIIIOIHEHUE U 3aIIATa JJAOOPAaTOPHBIX padoT

Ilpeocmasnenue ¢ @OC: 3anaHus U TPeOOBAHUS K BBINOJIHEHHUIO MPEACTaBIEHbl B METOIUYE-
CKHX YKa3aHMSX MO TUCIUIUINHE

Bapuanmur 3a0anuii’ 3a1anust 1 TpeOOBaHUS K BBIIOJHEHUIO MPEJICTABICHBI B METOJUUECKUX
YKa3aHUAX 1O JUCIUILINHE

Kpumepuu oyenku évinonnenus 1a00pamopuuix padom:
[IpuBenens! B pazzaene 2

Haumenoganue: BbINIOTHEHUE U 3alIUTA TPAKTHUECKUX padOT

Ilpeocmasnenue ¢ @OC: 3ananust U TpeOOBaHUS K BBINOJIHEHUIO MPAKTHUYECKUX paboT mpen-
CTaBJICHbI B METOANYECKUX YKAa3aHUAX MO TUCLUIUINHE

Bapuanmui 3a0anuii: 3a1aHus 1 TpeOOBAaHUS K BBIIOJHEHUIO NMPAKTUYECKUX INPE/ICTaBICHBI B
METOJMYECKUX YKa3aHUAX 10 AUCLHUIIINHE

Kpumepuu oyenku 6binonnenus npaKkmuueckux paoom:
IIpuBenens! B pazaene 2



2. Kpurepun u mKkajbl OeHUBAHUSA

JU11 KOHTPOJIBHBIX MEPONPUATUI (TEKYILEr0 KOHTPOJIS) yCTaHABIUBAETCSI MUHUMAIbHOE
U MaKCHUMaJIbHOE KOJMYECTBO OaJJIOB B COOTBETCTBUU ¢ Tabuuueil. KoHTposibHOE MepornpusiTue
CUMTAETCs MPOMJICHHBIM YCIEUIHO NMPHU YCIOBHHM Habopa KOJUYecTBa OaJlJIOB HE HUKE MHUHU-

MaJIBHOTO.

Pe3y.]IBTaT O6y‘ICHI/I$I 0 JUCHUIINIMHEC CYUTACTCA JOCTUTHYTBIM IIPU YCIICIIHOM IIPOXOXK-
JCHHUH 06y‘IaIOI_HI/IMCH BCCX KOHTPOJIBHBIX MepOHpHHTHﬁ, OTHOCAIIUXCA K JaHHOMY PE3YyJIbTaTy

00y4eHusl.
Pazoenwt Konuuecmeo dannos
Dopma Konmponsn :
OUCUUNTTUHDL min max
1 [Ipaktnueckass pabora. Jlaboparopnas pabora. Kon- 15 25
TpoabHas pabora Nel
2 [IpakTueckass pabora. Jlaboparopnass pabora. Kon- 15 25
TpoabHas pabora Nel
3 [IpakTnueckass pabora. Jlaboparopnas pabora. KoH- 15 25
TposbHas pabora Ne2
4 [TpakTiaeckass pabota. Jlaboparopnas pabora. Komn- 15 25
TpoJbpHas pabota Ne2
Hroro 60 100

[Ipu oneHuBaHuM pe3yabTATOB OOYyUEHHUS MO AUCHUIUIMHE B XOJ€ TEKYIEro KOHTPOIS
YCIIEBACMOCTH HCIIOJIB3YIOTCS CICIYIONINE KPUTEpUU. MHUHHMAIbHOE KOJIMYECTBO OAIIIOB BHI-
CTaBJIsIeTCA 00y4aronieMycsi IpH BBIMOJIHEHUH BCEX MOKa3aTesel, JOMyCKAITCsS HeCylleCTBEH-
HbIE HETOYHOCTH B U3JIO)KEHUH U 0()OPMIICHHH MaTepuara.

Haumenosanue,
Ilokazamenu ébicmasneHus MUHUMATABLHOZ0 KOJAUYECHEA 0ANN08
obo3Hauenue
3ajanus BBIMOJHEHBI Ooyiee YeM HamoJIoBUHY. [IpUCYTCTBYIOT cephE&3HbIe
ommnbku. IIpoaeMOHCTpHpOBaH yIOBIETBOPUTEIBHBIM YPOBEHb BIAICHUS
MaTepHUaIOM.
[TpakTrueckas
aGoTa [TposiBneHsl HU3KKHE CIIOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHUS K BBITIOJHE-
p HUIO KOHKPETHBIX 3a/IaHUM.
Ha 3amuTe mpaktudeckoid paboThl JaHbI IPaBUIIbHBIE OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB
JlaboparopHas paboTa BBITIOIHEHA B TIOJTHOM 00BEME;
[IpencraBinen oT4eT, coAEpKANIMH HEOOXOJUMBIE PACUEThl, BBIBO/IBI,
JlaboparopHas O0(OPMIICHHBII B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMH;
paborta [IponeMoHCTpUPOBaH yIOBIECTBOPUTEIbHBIN YPOBEHD BIAJICHHUS MaTEPHAIOM

IpU 3alUTe J1abopaTopHO palboThl, JaHbI MPABUIIbHBIE OTBETHI HE MEHee
yeM Ha 50% 3aJ1aHHBIX BOIIPOCOB

[IpomexyTouHas aTTecTalys 1Mo IUCUUIUIMHE TPOBOAUTCS B JOpME 3aUeTa.
HTorosas olieHKa M0 AUCIHUILIMHE MOXKET OBITh BHICTaBJIEHA HA OCHOBE PE3YJIbTAaTOB Te-
KYILIEr0 KOHTPOJIS C HCIOJIB30BAHUEM CIIEYIOIIEH NIKAIbI:

Ouenka Haopano oannos
«3aYTEHO» 60-100
«HE 3aYTEHOY Memnee 60

Ecnu cymma nabpannvix 6annos menee 60 — odbyuarowuticss ne donyckaemces 00 npome-
JACYMOUHOU ammecmayuu.
Ecnu cymma b6annos cocmasnsem om 60 0o 84 6annos — obyuarowuiica donyckaemcs 00

3ayema.

[IpomexyTouHas aTTecTanus MPOBOIUTCS B OopMe MUCHbMEHHON pabOThI




Bpemst Ha moarotoBky: 45 MUHYT.
[Tpu orleHMBaHUU PE3YNbTATOB OOYUEHUS MO AUCIUILIMHE B XO€ MPOMEXKYTOUHOH aTTe-
CTaIlMU UCTIOJIb3YIOTCS CIICIYIONINE KPUTEPUH H IIKAIA OIECHKU:

Ouenka Kpumepuu oyenxu
OOyuvaromuiics  JEMOHCTPUPYET  3HAHUE  OCHOBHOIO  y4eOHO-
MPOrpaMMHOTO MaTepuaia B 00beMe, HEOOXOIUMOM IS JaTbHEHIIeH
«3aUTEHO»

y4eObl, yMeeT MPUMEHSATh €r0 MPHU BBITOJHEHUN KOHKPETHBIX 3aaHUIA,
MIPEeTyCMOTPEHHBIX MPOrPaMMOil TUCHUTIIIMHbI

«HEC 3a4YTCHO»

OOyyJaroIHiics JAEMOHCTPUPYET 3HAYMTENIbHBIC MPOOETbl B 3HAHUAX
OCHOBHOT'0 Y4Y€OHO-IIPOIpaMMHOI0 MaTepuala, AOMYCTHJ IMPUHLIMIIN-
allbHbIC ONMIMOKM B BBIMOJHCHUU MPEIYCMOTPEHHBIX MPOrpaMMoOi 3a-
JAHWI 1 He cIoc00EH MPOAOIKUTE 00yueHue
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