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Kadenpa EcrecrBennble HayKy ¥ HH(QOPMANHOHHBIC TeXHOIOTHH

Coctasurens YepenanoB Mropes CepreeBnud, K.X.H., JIOIIEHT

Pabovas mporpammMa cocraineHa Ha ocHoBanuM ®I'OC BO — GakanaBpuaT 1o HalpaBlIEeHHIO
MIOATOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTHIECKOE obecnieyeHue
MaIIHHOCTPOUTENBHBIX TPOM3BOJACTBY (ypoBeHb OakamaBpmata) Ne 1044 ot 17.08.2020 m
paccMOTpeHa Ha 3aceJaHHH Kadeapbl

[Iporoxon ot 10.04. 20251 Ne3

3aBenyromuii kadeaps! «EcrecTBeHHbIE HAYKH U HHPOPMAIIMOHHBIE TEXHOJIOTHH»

'/1// }% ’ K.B. Ceﬂmxoﬁ
P

AD.OH 2025 r.

COI''TACOBAHO

KomuyectBo wacoB paGoued mporpamMmbl M (OpPMHpYeMbIe KOMIETEHIMH COOTBETCTBYIOT
yuebHOMy maHy HampabieHus 15.03.05 — Komcrpykropcko-TexHonormueckoe ofecreueHue
MAaIIMHOCTPOUTEBHBIX IIPOH3BOICTB

YTBepxkIEHO Ha 3aceaHuM yueOHO-MeToan4eckoit komuccud B® ®I'BOY BO «MxI['TY umenu
M.T. KanamuukoBa

ITpotoxomn or 11.04. 2025 r. Ne 4

[Ipencenarens y4eGHO-METOOMYECKOH KOMHCCHM 10 HANpABIEHHIO MOATOTOBKH 15.03.05 —
Konetpykropeko-TexHonoraaeckoe 00ecneyeHHe MalnHOCTPOHTEND IIPOU3BOJCTB

A.H. lllensmnskor

44 ©OH 20251,

Beaymuii cienunanuct yuebHoli yacTu
B® ®I'BOY BO «MxI'TY umenu M.T. KanamHukoray

'% C/ JL.H. Conossena

440l 20251




AHHOTaLII/ISI K JUCITUIIIINHEC

Haszeanue oucuyunnunot

XUMUS

Hanpaenenue (cneyuanvnocms)
n0020Mo6KU

15.03.05 - KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOE obecreueHne
MAalIMHOCTPOUTCIIbHBIX IPOU3BOJCTB

Hanpasnennocms (npo-
dunv/npozpamma/cneyuanuzayu

)

TexHomorus MalIMHOCTPOCHUA

Mecmo oucuunnunsl

broxk 1. lucumumunel (Moaynn). O0s13aTenpHas 4acTh

Tpyooemkocms (3.e. / uacwt)

3 3.e./ 108 yacos

Lenv usyuenus oucyunaunsl

Llenp — opMuUpOBaHHE Y CTYACHTOB XMMHUYECKOTO MBIIUICHUS,
O3HAaKOMJICHHE ¢ (hOpMaMU MPUMEHEHUSI XUMUIECKIX 3aKOHOB U
MIPOLIECCOB B COBPEMEHHOU TEXHUKE, 3HAKOMCTBO CTYJECHTOB CO
CBOMCTBAMM TEXHUYECKUX MATEPUAJIOB.

Komnemenuyuu, popmupyemoie 6
pesyivmame 0C60eHUst OUCHU-
nAUHbBL

OIIK-5 CnocobeH HCIoiab30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIIKE B MPOIECCE U3TOTOBJICHUS MAITMHOCTPOUTEIHHBIX
u3genuii TpedyeMoro KadecTBa, 3aJaHHOTO KOJHMYECTBA NpHU
HAaUMEHBIIINX 3aTpaTax 00IIEeCTBEHHOr0 TpyIa

Cooepircanue oucyunaunst (oc-
HO6HblE pazdesivl u memot)

- OCHOBHBIE 3aKOHBI XHMUH;

- Teopust XuMHUYECKUX MPOLIECCOB;
- XMMHYECKHE CHCTEMEL,

- Teopust ctpoeHus BelecTna.

Dopma npomedxicymounoii am-
mecmayuu

3auer




1. Hean u 327244 AMCHUIINHBI:

Heabro 0OCBOCHUS TUCIUTIINHEI SBIACTCS (POPMHUPOBAHUE Y CTYJACHTOB XUMHUYECKOTO MBIIII-
JICHUSI, O3HAKOMJICHHE ¢ (OpMaMu TPUMEHEHUS XMMHYECKUX 3aKOHOB W TPOIIECCOB B COBpE-
MEHHOH TE€XHHKE, 3HAKOMCTBO CTYJCHTOB CO CBOMCTBAMHU TEXHHYECKUX MATEPHUAJIOB.

3agauu aucnumimHbl: [IproOperenue 3HaHUi B 00J1aCTH OCHOBHBIX 3aKOHOB COBPEMEHHOU
XHUMHUH, TIPEICTABIICHUS] O TEPMOJMHAMUKE U KHHETHKE XMMHYECKUX IMPOIIECCOB, CBOMCTBAX CO-

BPEMEHHBIX MATEPUAJIOB.

2. Tlnanupyemble pe3yabTAThl 00y4YeHUsI:
B pe3ynbraTe 0CBOCHUS NUCUUIUIMHBI Y CTYAEHTA JOJKHBI ObITH COPMUPOBAHBI:

3HaHus, npuodpeTaemMble B X0/1€ M3YUYeHHUS TUCIUIIHHBI

Ne
3HaHus
n/n
1. OcHOBHbIE TIOHATHS TEOPUHU CTPOEHUS BEIIECTBA, 3aKOHOMEPHOCTEN MPOTEKAaHUS XU-
MUYECKHX IPOLECCOB, 3HAHUSI CBOMCTB XUMUYECKUX COCIMHEHUNA TEXHUYECKUX Mare-
pHaoB.
2. AHaJIMTUYECKHE BBIPAXKEHUS 3aKOHOB XUMUHU
3. OcHOBHBbIE NpaBUJIa TEXHUKU O€3011aCHOCTH B Jaboparopuu
Ymenusi, npuodperaeMbie B X0/1e M3y4YeHUS TUCHUILIUHBI
r‘z‘i{ Ymenus
1. | IlpuMeHeHuEe TEOPETUUYECKUX MOJOKEHUN M 3aKOHOB XMMMHM JJII TEXHOJOTMYECKUX
3a/1a4
2. IIpoBOINUTE pacyeTsl 110 YPABHEHMIM PEAKIUN
Hagsbixu, npuodperaembie B X0/1e M3yYeHHUS IMCHUIIIHHBI
N HaBbiku
n/n
1. IIpakTHyeckye HaBbIKM ITPH NIPOBEIEHUN XUMHUYECKOT0 dKCIIEPUMEHTA.
2 HaBbikn aHann3a CBOMCTB BEMIECTB B MX CBSA3U C COCTABOM M CTPOCHHEM

KOMHeTeHHHI/I, npnoﬁpeTaeMMe B X01€ MBYYCHUSA TUCHHUIIJINHBI

HNHTerpanbHblie KOMNIETEHINH NHaexcbl KOMIeTEeHI U 3nanusa | Ymenus | HaBbiku
OIIK-5. Cnocoben wucnonb- | OIIK-5.1. 3Hath: 3aKOHBEI ecTe- 1-3 1-2 1-2
30BaTb OCHOBHBIE 3aKOHO- | CTBEHHBIX HayK, OCHOBHBIE 3aKOHO-

MEpPHOCTH, JEWUCTBYIOIIHWE B | MEPHOCTH, JEHCTBYIOIIME B MPOIIEC-
rporecce M3TOTOBJIEHUS | C€ KOHCTPYUPOBAHUS U IPOEKTUPO-
MAITUHOCTPOUTENBHBIX W3- | BAHWS MAIIMHOCTPOUTEIBHBIX H3JIE-
nenuii  TpebyemMoro  Kade- | JIMi, MX BIHMSHHE HA Ka4eCTBEHHBIE
CTBAa, 33JJaHHOTO KOJWYECTBA | MOKA3aTEeIl W MPOU3BOJCTBEHHBIE
IIPY HAMMEHBIIUX 3aTpaTax | 3aTpaThl.
00IIIeCTBEHHOTO TPY/ia OIIK-5.2. Ymeth: npumeHsTh ecre- | 1-3 1-2 1-2
CTBEHHOHAY4HbIE 3HAHUS JUISl KOH-
CTPYHMPOBAaHUS U MPOEKTHBIX pacye-
TOB H3IEIMHA  MAlIMHOCTPOECHUS,
OIpENIEIICHNUsT  ITPOM3BOJCTBEHHBIX
3aTpar
OIIK-5.3. Bnagers: HaBBIKaMH KOH- 1-3 1-2 1-2

CTPYHUPOBAHUS U NPOEKTHBIX pacue-
TOB M3JENMA  MAIIMHOCTPOCHUS,




oTpeieTICHUS
3arpar

IMPOU3BOACTBCHHBIX

3. Mecto nucuunjuHbl B cTpykrype OOIL:

Jucuumnnmna otHocuTes K biok 1. Qucuunnuael (Mogynu). O0si3aTenbHast 4acThb.
Hucuunnuna n3ydaercs Ha 1 kypce B 1 cemectpe
N3yueHne AMCUUIUIMHBI 0a3upyeTcs Ha 3HAHUAX, YMEHHMSIX M HaBBIKAX, MOJYYCHHBIX INPH
OCBOCHHMH JUCIUIUIMH (Mojmyiel): ¢usnka (cpennee (obiee) obpa3oBaHue), XUMHs (CpeaHee
(o6miee) oOpa3oBaHue) U MaTemaTHka (cpennee (obimee) oOpazoBaHue).
[lepedenp mocneayOMUX TUCHUATUIMH (MOyJIeH), sl KOTOPBIX HEOOXOIMMbI 3HAHUS, yMe-
HUSL ¥ HaBbIKU, OpMHUpyEMbIE NaHHOM yueOHOW AMCHMUILIMHON (Momysiem): TexHOJIOorus KOH-
CTPYKLHMOHHBIX MaTepuaioB. MarepuanoBeaenue, OCHOBBI TEXHOJIOIMM MAalIMHOCTPOEHUS,
[Tpou3BOJACTBO U MPOEKTUPOBAHKME 3arOTOBOK B MAIIMHOCTPOCHHUH, Pe3aHne MeTayuioB U pexy-
LI UHCTPYMEHT, TeXHOI0rns MallinHOCTpOeHUs. [Ipon3BoACTBEHHAS IPAKTUKA.

4. CTpyKTypa u coJep:KaHue JUCHUILINHBI (MOIYJIs)

4.1. Pa3neabl JUCHUIINH U BUALI 3AaHATHNH

n/n

Pazgen mucuuniannbl. @opma
MPOMEKYTOYHOM aTTeCTAIMH
(no cemecmpam)

Ha

Bcero uacos
pasnen

Cemectp

Pacnpenenenne Tpy10eMKOCTH
pa3aena (B yacax) mo BUIaM
y4eOHo# padoThI

KOHTAKTHasl
Jek | mp | nad

KUA CPC

Conep:xanue ca-
MOCTOSAITEIbHOMI
padoThI

OCHOBHEBIE 3aKOHBI XUMHH

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

Teopust XUMHUYECKUX NIPOLIECCOB

38

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

XHUMHYECKUE CUCTEMBI

26

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

Ao-

TeopI/m CTpOCHUA BELICCTBA

16

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

16 16 16 0,3 | 59,7




4.2. Conep:xaHue pa3jiejioB Kypca

n/n

Pasznen
JUCIUTLIHHBI

Koapl koMm-
NeTEeHINHN U
HHIMKATOPOB

3Hanus YMenns HaBpikn

®opmMa KOH-

TpoJIs

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.

TeOpI/IH XUMHUYECKUX IPOLCCCOB

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{ CTpOCHUA 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. HamMeHoOBaHMe TeM JIEKIHIi, UX co/iep:KaHNe U 00bEeM B Yacax

n/n

Ne paznena
JUCIHUNTHHBI

HaumMenoBaHmue JeKnum

Tpynoem-
KOCTb (4ac)

Hpe}]MET XUMHUHU. CBA3b XUMHUM C JpyruMU HayKaMHd. QaTOMHO-
MOJICKYJIApHAasA TCOPUA. IIOHATHUA: XHUMHUYECKUHN DJIEMECHT, aTOM, MOJICKYJIA,
KOJIMYECTBO BEHICCTBA, aJIJIOTPOIIUA, OTHOCUTCIIbHAA MOJICKYJApHaAsA U
MOJIApHas Macca. OCHOBHEIE 3aKOHBI XHMHU: 3aKOH COXpaHCHHA MAaCChl U
OHEPIruu, 3aKOH IMOCTOAHCTBA COCTAaBa, 3aKOH KPATHBIX OTHomeHHﬁ, raso-
BBIC 3aKOHBI, 3aKOH ABora/:[po, 3aKOH 5KBHBAJICHTOB. TeOpI/Iﬂ CTpOCHUA
OpPraHn4eCKuX BCIICCTB. OpZ[I/IHaprIC 1 KPATHBIC CBA3U. I/I30Mep1/1$1 op-
TAaHNUYCCKUX BCIICCTB. KHaCCHq)HKaL[I/Iﬂ OPraHNY4CCKUX COCﬂHHGHHﬁ.

XuMH4eckas TePMOJMHAMHKA: HPEIMET PACCMOTPEHUs. TEIIoBOH 3¢-
(heKT peakuuu. K30 - M SHAOTEPMHUYECKHE MPOLECCHl. TePMOAMHAMUYE-
CKHE CHCTEMBI: OTKPBITBIC, 3aKPBITHIC, N30JINPOBAHHbIE. CTAHAAPTHOE CO-
CTOSIHUE. TapaMeTpPhl COCTOSHUSA. TePMOJUHAMUYECKUI MpoIecc. paBHO-
BECHBIC CUCTEMBI. (YHKIHUU COCTOSHUS. [IepBBIi 3aKOH TEPMOJHMHAMUKH.
BHYTPEHHSS SHEPTHS U SHTAJBIHA. TEIUIOEMKOCTh. TEPMOXUMHUS. SHTAJIb-
UM 00pa3oBaHMS BEIIECTB. 3aKOH Iecca W CIEICTBHS M3 Hero. Bropoit
3aKOH TEPMOJWHAMHKH. CaMOIIPOM3BOJIFHBIC PABHOBECHBIE IIPOIIECCHI.
T€PMOAMHAMHUYECKAs. BEPOSTHOCTb. SHTPOMHUS. CMBICH DHTPOIHUU. pacueT
sHTponuu. JHepruu ['nd6ca u I'enbmronbia. pabora paBHOBECHOTO HPO-
ecca. YCJIOBHSI CaMOIPON3BOJILHOTO IPOTEKAHUs MPOLECCOB. (AKTOPBHI,
ONpEeNeNANe HANpaBICHUE MPOLECCOB. XUMHUYECKHUH MOTEHIHAI.
CMmerieHue XxuMu4yeckoro pasHosecust. npuHuun Jle — llarense — bpayHa.
Biusaue temmeparyphl, JaBIEeHUS M KOHIEHTPAIWH Pearupyroniux Be-
IIECTB Ha HAINPaBJICHHE CMEIIECHHUS pPaBHOBECHSA. XHMHUYECKas KIMHETHKA.
VctuHHAs W cpeaHssl CKOPOCTh peaknuu. | OMOTeHHBIE M TeTepOTCHHBIC
peakuuu. Kunetnueckuil 3akoH nedcTByromux macc. Ilopsaok peakuuu.
I'ereporennsle peakiuy ¢ y4acTUeM ra3oB. MHOrocTauiiHbIe IPOLIECCHI.
Jlmvmutupyromas cragua. Kuaerndeckas oOpaTUMOCTh peakiuii. 3aBUCH-
MOCTb CKOPOCTH pE€aKIUH OT MPUPOJbl PEareHTOB, UX COCTOSHMUSI, TEMIIe-
parypsl. IlpaBuno Bant — 'odda. Teopust akTHBHBIX CTOJKHOBEHHH Ap-
peHnyca. DHeprus akTUBalUU. Y paBHEHUE AppeHuyca.




Teopwust pactBopoB. Kitaccudukanust pactBopoB. PactBoputens u pacTBo-
pennoe BemiectBo. PactBopumocTh. KonnenTtpamusi pactBopa. Bumst
KOHLIeHTpauuidi. MneanpHple pacTBOpBL. YpaBHEHHUS COCTOSIHUS HIcailb-
HbIX cucteM. 3akoH I'enpu. Ilepswiii 3akoH Payms. Bropoit 3akon Payss.
D0ymmrockonus U kpuockonust. Ocmoc. OcMoTHYECKOE AaBJICHHE. 3aKOH
Bant — T'odda. PactBopsr anexrponuros. M3oToHngecknii ko3 HUIeHT.
Teopus snekTponurudeckoil auccoruanuu. Crenens auccounanuu. Pax-
TOPBI, BIMSIOIIUE HA CTENEHb auccounuanud. CUiIbHBIE M Cladble 3JeK-
TPONUTHL. PacTBOPHMOCTH 3JIEKTPOIUTOB B BojJe. PaBHOBecus B pacTBo-
pax TPyAHOPACTBOPUMBIX AJIEKTpoauTOB. [Ipon3BeneHne pacTBOPUMOCTH.
Cna0sle anextponutsl. KoHcTanTa aucconuanuu. CTyneHuaTast JUCCOLU-
arust. COOTHOIIEHUE CTYNMEHYaThIX KOHCTAHT AUCCOLMALMU. 3aKOH pas-
6asnenms OctBanpaa. CunbHBIE MeKTpouThl. Teopus Jlebas — Xrokke-
ns1. MonHast atMocdepa. AKTUBHOCTh U KO UITHEHT akTUBHOCTH. MOH-
Has criia pacTBopa. YpaBHenue Jlebas — Xrokkens. [luccornmanus BOIbI.
Koncranta nuccoumanuu. MonHoe mpousBeneHue Bonbl. BomoponHslit
mokazarenb. Onenka pH, naaukaropsr. Usmeperne pH. ['mopomus comneid.
VYcnosue rugponmza. CteneHs W KOHCTaHTa TUApoim3a. OKHCIUTEIHHO-
BOCCTAaHOBUTENbHBIE peakiuu. Okucnurenu, BoccraHoBurenu. CocTasie-
Hue ypaBHeHuil OBP. Ilpaxktuueckoe 3Hauenne OBP. Onexrponnslil no-
TeHIMan. MexaHu3Mm BO3HUKHOBeHHs. CTaHIapTHBIN moTeHiuan. Bomo-
poaHblid 3nekTpoA. Psn HanpsbkeHuit MeTtaisioB. ['ambBaHMuYecKue 3iie-
MeHThl. Cxembl 3amucu. [lomspuzanus mpu pabote anementoB. DJ[C
OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIX —peakiuii. YpaBHeHme HepHcra.
Hanpasnenne OBP. Csa3p 3/IC ¢ sHeprueit [m00ca n KoHCTaHTOH paB-
HoBecus. [Ipomeccsl arekTponm3a, 3aKOHOMepHOCTH. [Iporecchl Koppo-
3UH METAJIIOB.

Crpoenne aTroMa. DJIeMEHTapHbIC YaCTHII, 0Opasyronye atoM. Moaenu
atoma Pesepdopna u bopa. [locrynater [Inanka n DiHImTeitHa. KBaHTO-
Basi MEXaHUKA O CTPOEHUH aToMa. KopnmycKyIsipHO — BOJTHOBOH Ayaiu3Mm.
Mpunmumn Teitzenbepra. Ypasaenne Llpenunrepa. CymHOCTD pelIeHUs.
BonnoBas ¢yHkImst, atoMHas opOutanb. CBOHCTBA aTOMOB: aTOMHBIH
panuyc, SHeprus MOHHM3AIMU U CPOJICTBO K IEKTPOHY, ANEKTPOOTPHIA-
TeapbHOCTh. CTpOoeHUe M MpeBpallleHus] aTOMHBIX saep. l[lepuoandeckuit
3aKOH u [ICXD JI.1. Menneneea. CTpyKTypa NEpUOAUYECKON CUCTE-
MBI TPYIIBI U NEPUOJIBbL. 3aAKOHOMEPHOCTH 3JIEMEHTOB M X COCIUHEHUIL.
Xumuueckast cBs3b. [Ipuamnbl oOpa3oBanus. Mepa npouHocti. OCHOB-
HBIE TIOCTYNATHl M runoTe3sl. KBaHTOBO - MexaHH4eckoe omnucaHue. Teo-
pHs BaJleHTHBIX CBs3ed. Meroj ruOpHIM3alvi aTOMHBIX OpOUTAaJIew.
Teopus OTTaTKMBaHUS JIEKTPOHHBIX Map BaJCHTHBIX oOoyouek. Meron
MOJIEKYJISIpHBIX opOwutaneil. CylIHOCTh, OCHOBHBIE MOJOXEHHs. THIIbI
BHYTPHUMOJIEKYJISIPHBIX CBSI3€H M X XapaKTEPUCTUKHU: KOBAJICHTHAs CBSI3b,
MOJISIPHOCTh, THUIOJIBHBIH MOMEHT; JOHOPHO-AaKIENTOPHOE B3aMMOJEH-
ctBue. MoHHas cBsa3b. Meranmnnueckas CBsi3b. MeXMOJNEKYISIpHBIE B3au-
MoAeHcTBUSA. Buapl MeXMONEKYISpHBIX B3auMmozeicTBuil. Bogoponnas
CBs13b. XMMHUYECKHE COEAMHEHNUS BBICIIEro nopsaka (komiiekcsl). Koop-
JUHanMOHHas Teopusi BepHepa. TuUbl KOMIUIEKCHBIX COEIMHEHHI.

Bcero

16

4.4. HamMeHOBaHMe TeM NMPAKTH4YeCKHUX PadoT, UX cojiep:kaHue U 00beM B Yacax

n/n

Ne paznena
AUCHUTIIHHBI

HaumenoBaHue NMPAKTUYICCKUX paﬁOT

Tpynoem-
KOCTb (4ac)

1

PacueTr MosIpHON Macchl 5KBUBAJIEHTOB

2

PacueTsl 10 ypaBHEHHM peakuui

PacueTbl B XUMHYECKON KMHETHKE

PacyeTsl B XUMHYECKON TEPMOJAMHAMUKE

Pacuet KoHIIEHTpaK PacTBOPOB

PacueTsl o TCOPUUN 3HCKT‘pOHHTH‘IeCKOﬁ JUCCoOMAIU U DJICKTPOXUMHUN

N{o|g| M wIN(E

AlWlWIN|IN[F

OCHOBEI TCOPUHN CTPOCHUA BEHICCTBA

NININ|BININ

Bcero




4.5. HammeHoBaHMe TeM J1a0OpaTOPHBIX padoT, UX colep:kaHue U 00beM B Yacax

I‘E‘i 11‘]1:‘21?;;?13]::51 HanmeHnoBaHue J1a00paTOPHBIX padoT KTOICYE(Z?;;)
1 1 OmnpeneneHye MOJSIPHOI MacChl 9KBUBAJIEHTA MEH METOJIOM 3JIEKTPO- 2
nm3a
2. 1 OmnpeJenieHre aTOMHOTO pajyca MeTajuia 2
3. 2 XuMmuueckasi KHHETHKA U KaTaJlu3 2
4. 2 Omnpenenenye TemIoBoro 3h(exTa XMuMUIECKOH peaKkIuu 4
5. 3 Wzyuenne o0Mmux cBOICTB pacTBOPOB 2
6. 3 Wzyuenne paboTel KOPPO3HOHHBIX 3JICMEHTOB 2
7. 4 VzydeHne CBOWCTB MONMMEPHBIX MaTEPHAIIOB 2
Bcero 16

5. OueHoYHbIe MATEPHAJIBI VI TEKYLEro KOHTPOJIsI yClIeBAeMOCTH U IIPOMeKYTOY-
HOM aTTeCTAlMH MO AUCHUIIHHE

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

. Kontponbnas padora Nel «Tepmoannamuka
. Kontponbnas padorta No2 «Pacder OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI».

N -

— BBINOJIHEHHE U 3alluTa Ja0OpaTOPHBIX PaboT:

OnpezneneHue MOJISAPHON MacChl SKBUBAJICHTA MEIU METOIOM 3JIEKTPOJIN3a
Onpenenenre aTOMHOIO paguyca MeTajlia

XUMHUYECKask KWHETUKA U KaTallu3

Onpenenenue TenaoBoro 3hdexkra XuMUIECKOH peakuuu

N3yuenne oOmMX CBONCTB pacTBOPOB

N3yueHne paboTbl KOPPO3UOHHBIX 3TIEMEHTOB

W3yuenune CBOMCTB MOJIMMEPHBIX MAaTEPUAIIOB

NoakowhE

BBITIOJIHEHHE U 3aIIUTa MPAKTHYECKUX padoT:
Pacuer MoJIsIpHON MacChl SKBUBAJICHTOB
PacueTsl o ypaBHEHUSIM peaknii
PacueTnl B XUMHYeCKOM KMHETUKE
PacyeTsl B XMMHUUY€ECKO TEPMOANHAMHUKE
Pacuer kOHUEHTpaMK PacCTBOPOB
PacdeTsl Mo TeOpUHU ANEKTPOTUTUYECKON AUCCOLUALINU U DIEKTPOXUMUU
OCHOBBI TEOPUU CTPOCHHUS BEILIECTBA

NoabkowhE

HpI/IMe‘IaHI/Iel OLICHOYHLIC MaTCpUajibl IPUBCACHBI B IIPUIIOKCHUHN K pa60qel71 nporpamMmme
JUCIHHMITIIMHBI.
HpOMe)KYTO‘-IHaH aTTeCTanus 110 UToraM OCBOCHHA JUCHUIIIIMHBI — 3a4CT.

6. YueOHO-MeTOoaMYecKOEe M MHPOPMALMOHHOE O0ecTeueHHe TUCIUTLINHDI.

a) OcHoBHas1 JIMTEpaTypa

1. Cemenos, 1. H. Xumus : yueOnuk ans By3os / . H. Cemenos, U. JI. Ilepdunosa. —
Cankr-IlerepOypr : XUMU3IAT, 2022. — 656 c¢. — ISBN 978-5-93808-389-9. — Tekcr :
anektpoHHb // Lludposoit obOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122441.html (nata oopamenwus: 30.01.2024). — Pexum goctyna:
JUISL aBTOPU3UD. MTOJIb30BaTENEN

2. V30pannble riaBbl oOmeld XxuMuu. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE MPOLECCHI :
ydeOHOe 1mocoOue /ISl CTY/IEHTOB HEXHMHUYECKUX HANpPaBJICHUN TOATOTOBKH TEXHHUYECKUX CIIe-
ruanbpHocTel By3oB / A. I'. Jlenos, C. U. Tromenosa, E. B. Poranesa [u ap.]. — Mocksa : DkO-
Onuc, 2017. — 88 ¢. — ISBN 978-5-91936-082-7. — Texkcr : anexrponHsiii // Lludporoit o6pa-




3oBatenbHbIl pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71459.html
(mata obopamenus: 30.01.2024). — PeskuM goCTyIma: it aBTOPU3UP. TOTB30BaTENIEH

3. S6mounukos, C. JI. Xumus : npaktuky™m / C. JI. SI6mounukos, B. B. Epodeena, K. @.
[[Takupos. — CaparoB : By3oBckoe oopazoBanue, 2020. — 113 ¢c. — ISBN 978-5-4487-0601-1.
— Texcr : anextponssiii / Ludposoit obpazoBatensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/88050.html (mara o6pamenus: 30.01.2024). — Pexum Jo-
CTyHa: Ui aBTOPU3UP. TOJIb30BaTENICH

0) JlonosiHUTEILHAS JIUTEPATypa

1. Coopuuk 3amau BCO mo opraHU4ecKOd XMMHUHU ISl CTYJICHTOB TEXHOJOTHYCCKUX H
TEXHUYECKUX By30B Poccun, nmpoBoaumbix Ha 6aze KHUTY B 2007-2019 rr. : 3amaunuk / X. A.
Acanos, B. M. 3axapos, P. K. Ucmarunos [u ap.]. — Kazans : MU3narenscteo KHUTY, 2020. —
248 c. — ISBN 978-5-7882-2817-4. — Texkct : anexrponnslii // LludpoBoit oOpazoBaTenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121046.html (gara oGparie-
Hus: 30.01.2024). — PexuM goctyna: Juist aBTOpU3UP. MOJIb30BaTECH

2. 30panHbIe ri1aBbl 001 XUMUH. XUMHYECKas CBsI3b [ DJIEKTPOHHBINA pecypc] : yueo-
HOE TI0COOMe I CTYJEHTOB TEXHHUYECKUX crienuanbHocTeit By30B / A. I'. [lenos, C. . Trome-
HoBa, 0. H. 3aiinesa, JI. B. 3penoBa. — 2-e u3a. — DIEKTPOH. TEKCTOBBIC JaHHBIC. — M. :
9x00nuc, 2015. — 66 c¢. — 978-5-91936-066-7. — Pexmm  mocryma:
http://www.iprbookshop.ru/71461.html

3. Tuxonos, I'. I1. O6mas xumus. Yactes | [DnekTpoHHBIN pecypc] : yueOHOE mocodue
JUISL CaMOCTOSITENIbHON MoAroToBKU cTyAeHTOB / I'. I1. TUXOHOB. — DJEKTPOH. TEKCTOBBIEC JaH-
HbIe. — M. : MOCKOBCKasi TOCYJapCTBeHHAs aKaJeMHs BOAHOTo TpaHcmnopra, 2006. — 192 ¢. —
2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/46291.html

4. Tuxonos, I'. I1. Obmas xumust. Yacte Il [DnexkTpoHHBIA pecypc] : yaeOHOe mocodue
JUISL CaMOCTOSITENIbHON MoAroToBKU cTyAeHTOB / I'. I1. TUXOHOB. — DJEKTPOH. TEKCTOBBIE JaH-
HbIe. — M. : MOCKOBCKasi TOCYJapCTBeHHAsl akaJeMHs BOAHOTO TpaHcmopra, 2007. — 323 ¢. —
2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/46292.html

5. Hupenbcon B.I'. KBanroBas xumus. MoJiekyiibl, MOJIEKYJISIPHBIE CUCTEMbI U TBEP/bIE
tena: ydyeOHoe mocobue / Llupenscon B.I'.— M.: BMUHOM. JlaGopatopust 3Hanuii, 2012.
http://www.iprbookshop.ru/4580

B) Ilepeyens pecypcoB HHPOPMALIMOHHO-KOMMYHHKALMOHHOH ceT UHTepHeT:

OnekrponHas oubaroreunas cucrema «IPRbooks» http://www.iprbookshop.ru

ba3za nannbeix Hay4noii anextponnoii oudanoreku eLIBRARY.RU https://elibrary.ru/

basza manubsix Web of Science https://apps.webofknowledge.com/

baza mannbix Scopus https://www.scopus.com Nudopmarnmonnas cuctema «EamHoe okHO

JocTymna K 00pa3oBarelibHbIM pecypcam» http://window.edu.ru

CrnpaBouHO-TIpaBoBas cucrtema «[ apant» http://www.garant.ru

6. becrnnatHas snekTpoHHas WHTepHeT OMONMMOTEKa HOPMATHBHO-TEXHUYECKOW JIMTEPATyphI
TexJIuthttp://www.tehlit.ru/

7. ba3za maHHbIX npodeccHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPyAa U COLIMATBHON 3allu-
el P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. ®enepanbHas TocyaapcTBeHHas WH(popMalmoHHas cuctemMa «HaroHanbHas 3IeKTpOHHAsS
oubmuorekay https://H30.pd

9. HamwonansHsIii IOpTa OHIAiH 00yueHust «OTKphITOE 0OpasoBanue» https://openedu.ru

10. ba3bl maHHBIX MUHHCTEPCTBA SKOHOMUYECKOTO pa3Butus PD http://www.economy.gov.ru

11. Odunmaneuerii cait deneparbHOTO areHTCTBA MO TEXHHYECKOMY PETyJIUPOBAHUIO U MET-
posoruu http://protect.gost.ru/

12. MupoBas 1mdpoBast Oubmmoreka https://www.wdl.org/ru/ DnektpoHHast OuOIHOTEKA
Programmer’sKlondikehttps://proklondike.net/

el AN

o

r) [IporpamMHoe oGecnieyeHue:
Microsoft Office 2016.
2. Apache OpenOffice (cBo6oaHO pacmpocTpansemoe [10)

=


http://www.iprbookshop.ru/71461.html
http://www.iprbookshop.ru/46291.html
http://www.iprbookshop.ru/46292.html
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
https://нэб.рф/
https://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
https://proklondike.net/

3. KMPlayer (cBoGoHOE TpOrpaMMHOE 00ECIICUCHHE)
4. FastStone Image Viewer (cBo6oHOE MporpaMMHOE 00eCIIeYeHNE)
5. Acrobat Reader XI (cBoboaHOE TporpaMMHOE 00eCIIeUeHHUE)

) MeToAUuYeCKHe YKAa3aHUA:

1. Tpy6auera JI.B., Uepenanos U.C., TpybaueB A.B. u np. JlaboparopHas mocyna u 060-
pyZOBaHUE B XMMHYECKHX Jaboparopusix. YdeOHO-Meroanyeckoe nocodue. Mxesck: M3n-Bo
yal'y, 2018. —152 c.

2.  Meroanyeckre peKOMEHAALNH 110 TPOBEACHUIO PabOT — yueOHO-METOINYECKOE TTOCO0He
[0 OpPraHU3allii CaMOCTOSATEIBHOW PabOThl 0OydYarOMIMXCS: Uil OOYYaroIIMXCs MO HampasJe-
HUIO 1noaAroToBkH 15.03.05 - KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeYeHHE MAITHHOCTPOU-
TeIbHBIX Tpou3BoACTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Botkunck: Uzn. BO ®I'bOY

BO «WxITY wumenn M.T. KamamnukoBa», 2019. — 15c. — Pexum pocrymna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
3. Odopmienue KOHTPOIBHBIX paboT, pedeparoB, KypCOBBIX pabOT M MPOEKTOB, OTYETOB

M0 MPaKTUKE, BBIMYCKHBIX KBATU(UKALMOHHBIX paboT: Meroanueckue ykazanus/ coct.: A.1O.
VYpazbaxtuna, P.M. Bakupos, B.A. CmupHoB — Botkuuck: M3a. BO ®I'BOY BO «UxI[TY
UMEHU M.T. Kamamuukosa, 2018. - 25¢. — Pexum JOCTYyIIa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MartepHaJIbHO-TEXHHYECKOE o0ecnevyeHue TUCIMILINHbI:

1. JlekuuoHHBIE 3aHATHA.

YueOHbIe ayIUTOPUH JUIS JIGKIMOHHBIX 3aHATUI YKOMIUICKTOBAHBI MEOEIbIO U TeXHUYe-
CKHMH CPEICTBAMH OOYUCHHSI, CIY)KAIIMMH JIJISl TIPEJICTaBICHHs Y4eOHOM MHpOopMauu 060ib-
moi ayautopun (HaOOpBI JEMOHCTPAIIMOHHOTO 000pYIOBaHUS (TIPOSKTOpP, SKpaH, KOMIIBbIO-
TEp/HOYTOYK), y4eOHO-HATIISTHBIE TIOCOOMS).

2. TlpakTuyeckue 3aHATHS.

VYueOHbIE AyaAUTOpUN I MPAKTHYCCKUX 3aHATHUI YKOMINJICKTOBAHbI CIICIHAJIM3UPOBAH-
HOW MeOeNnbl0 W TEXHUYECKUMH CpeacTBaMH OOydeHHs (TIPOEKTOp, 3KpaH, KOMIIbIO-
Tep/HOYTOYK).

3. JlaGopaTtopHbIe pabOTEHI.

st maGopaTopHBIX 3aHATUN UCTIONb3yloTca ayauTopus Ne 215 anpec: 427430, Y amyprt-
ckas PecniyOnuka, r. Borkunck, yi. ILU. lyBanosa, 1. 1

4. CamocrosTenbHas padoTa.

[Tomerienust 17151 caMOCTOATENBbHON pabOThI OCHAIIEHBI KOMIBIOTEPHONW TEXHUKOW C BO3-
MO>KHOCTBIO MOAKIIOUEHUS K ceT «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHOW MH(POPMAIIMOHHO-
obpazoBatensHoil cpee BO ®I'BOY BO «UxI'TY umenn M.T. Kananraukosay:

- TIOMEIICHHS JIJISi CaMOCTOSTEIbHOM paboThl oOydaromuxcst (aya.Ne 224, anpec: 427430, Y-
myptckas Pecny6nuka, r. Botkunck, yin. I1L.M. Hlysanosa, n. 1).

[Tpu HeoObxoauMoOCTH paboyasi mporpaMma AUCHMILTUHBI (MOJYJIsI) MOKET OBITh ajamnTH-
poBaHa Juisg oOecriedeHns: 00pa3oBaTeIbHOIO MPOLEcca MHBAIUAOB U JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/I0OPOBBSI, B TOM YHUCIIE JIJIs1 OOy4eHUsl ¢ IPUMEHEHUEM TUCTaHIIMOHHBIX 00pa-
30BaTeNbHBIX TEXHOIOTUH. [{71s1 3TOr0 TpeGyeTcs 3asBiIeHHEe CTYAeHTa (ero 3aKOHHOTO MpeJICTa-
BUTEJIS) ¥ 3aKJIFOYCHHE TICHX0JIOT0-MenuKo-nenarorndeckoi komuccun (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

npo¢uib: TEXHOIOIMS MAINMHOCTPOEHMUS

ypOBEHb 00pa30BaHUs: OakajgaBpuaT

dbopma 0O0yueHust: ouHast

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



1.

OuneHoYHBIE CPeICTBA

OnennBanue popMUPOBaHUS KOMIIETEHIUI TPOU3BOANUTCS HA OCHOBE PE3YyJIbTATOB 00Y-
YeHusl, IPUBEIECHHBIX B 1. 2 paboueit mporpammbl 1 POC. CBA3b pa3nenoB KOMIETECHINN, HH-

JTUKATOPOB M ()OpM KOHTPOJIS (TEKYIIETO U TPOMEKYTOUHOTO) yKa3aHbl B Tadsuie 4.2 paboueit
POTPaMMBbI TUCIHUITIIHBI.
O1eHOUHBIE CPEACTBAa COOTHECEHBI C Pe3yIbTaTaMi 00y4EHUs 110 AUCLUIUIMHE U UHU-
KaTopaMH JOCTHKEHHUSI KOMIIETEHIIUH, TPECTaBICHBI HUXKE.

DopMBbI TEKY-
Ne Koabl komnereHuum u Pe3yabrart 00yueHus 1ero u npome-
n/n HHAMKATOPOB (3HanUsl, YMEHUs U HABLIKU) JKYTOYHOTI'0
KOHTPOJIS
1 | OIIK-5.1. 3uate: 3akoHbl ecte- | 31 OCHOBHBIE MOHSTHS TEOPUH CTpPOE-
CTBEHHBIX HAayK, OCHOBHBIE 3a- | HUsSl BELIECTBA, 3aKOHOMEPHOCTEN IpPO-
KOHOMEPHOCTH, JCHCTBYIOIIUE | TEKAHUSI XMMHMUYECKHX IPOLIECCOB, 3Ha-
B IMpouLecce KOHCTPYMPOBAHMS | HUSI CBOMCTB XMMHYECKUX COEJUHEHUUN
U TPOCKTUPOBAHUS MAIIMHO- | TEXHUYECKUX MATEPHUAIIOB.
CTPOUTENBHBIX M3AEIUNA, UX | 32 AHAIUTUYECKHE BBIPAXKEHUS 3aKO-
[IpakTnueckas
BIIMSIHME HA KAYECTBEHHBIC IO- | HOB XUMUU 5
abora
KaszaTenu u mpousBojicTBeHHbIe | 33 OCHOBHBIE MpaBWiIa TEXHUKH Oe3- NEI 234
3aTpaThl. OMAaCHOCTHU B JJAOOPATOPUH T
KonTponbhas
2 |OIIK-5.2. Ymerhb: NpHUMEHSATH
V1 Ilpumenenue TeopeTudyeckux moso- | padoraNel,2,
€CTECTBCHHOHAYYHbIC 3HAHUS .
KEHHUI U 3aKOHOB XMMUU AJI TeXHONO- | JlabopaTopHas
JUIsl KOHCTPYUPOBAHUSL U IPO-
. | THYECKUX 3a/1a4 pabora
eKTHBIX  PacyeToB  U3JETUH
V2 IlpoBoauTh pacyeTsl MO ypaBHEHU- Nel,2,3,4
MalIMHOCTPOEHUs, OIpeaesne- 9
SIM peaKui 3auet
HUS MPOU3BOJICTBEHHBIX 3aTpaT
3 | OIIK-5.3. Bnagers: HaBbIKAaMHU
H1 IlpakTudeckue HaBBIKKM MpPU TIPOBE-
KOHCTPYUPOBAHUS U TPOCKT-
. JIEHUU XUMUYECKOTO IKCIIEPUMEHTA
HBIX PAcueTOB M3JEJIHI Malu- o
H2 HaBwiku ananmu3za CBOWCTB BEIIECTB
HOCTPOEHHUS, onpeeeHUs
B UX CBSI3U C COCTaBOM U CTPOCHHUEM
MIPOM3BOJICTBEHHBIX 3aTpaT

Tunosvie 3a0anus 018 OYeHUBAHUS POPMUPOBAHUSL KOMNEMEHYULL

Haumenoeanue: 3auer
Ilpeocmasnenue 6 @OC: nepeueHb BOIIPOCOB
Ilepeuens 6onpocoe 0nsa nposedenus 3auema:

|. TeopeTnueckasi yacThb 3a4eTa (BONPOCHI):

1. IIpeameT XUMUU. CBSI3b XUMHUH C JPYTMMHU HayKaMH. aTOMHO-MOJIEKYJISIpPHAS. TEOPHsL. TI0-
HATUSA: XUMHUYECKUN DJIEMEHT, aTOM, MOJEKYJa, KOJIUYECTBO BEUIECTBA, aJUIOTPOIMS, OTHOCH-
TeJIbHAs! MOJIEKYJIIpHAsl U MOJISIPHAs Macca.

2. OCHOBHBIC 3aKOHBI XMMHU: 3aKOH COXPAaHCHUSA MACCbl U 3HCPIrHUH, 3dKOH IMOCTOAHCTBA
COCTaBa, 3aKOH KPaTHBIX OTHOHICHI/IP'I, Ta30BbIC 3aKOHEI, 3aKOH aBOTraJ{p0. 3aKOH SKBHUBAJICHTOB.
3. XuMu4deckas TCpMOAUHAMHUKa: MPEAMET PACCMOTPCHUA. TEIJIOBOM B(I)q)CKT pPCaKkuu.

9K30 - M JHAOTEPMHUYECKHE TPOILECCHl. TEPMOJANHAMHYECKUE CHUCTEMBI: OTKPBITHIE, 3aKPHITHIC,
U30JIMPOBaHHbIE. CTaHJIAPTHOE COCTOSIHUE. MapaMeTpbl COCTOSHUS. TEPMOJAMHAMUYECKUH Mpo-
I[ECC. PaBHOBECHBIC CHCTEMBI. ()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 TepMOJIMHAMMKH. CAMOIPOU3BOJIbHBIE PABHOBECHbBIE MPOIECCHL. TEp-
MOJUHAMHAYECKAst BEPOSTHOCTh. SHTPOIIHS. CMBICT SHTPOIUH. PAcYeT SHTPOITHH.

6. Ouneprun I'n60ca u I'enpmrosnsia. paboTa paBHOBECHOTO MpOIlECcca. YCIOBUS CaMo-
MIPOM3BOJIFHOTO MPOTEKAHHS MPOIECCOB. (DAKTOPHI, OMPENENSIONINEe HAMpaBICHUE TPOIECCOB.
XUMUYECKHUN ITOTEHIUAI.



7. TepmoanHaMuuecKkass KOHLENIUS XUMHUYECKOIO PaBHOBECHS. YCIOBHUE PABHOBECHS.
CBSI3b KOHCTAHTHI PABHOBECHS U DHEPTUHU ToO0ca.

8. CMmeleHne XMMHUYECKOro paBHOBecus. npuHuun Jle — marense — bpayna. Binsnue
TEMIIEpaTyphl, NABJICHUS W KOHIIEHTPALMI pearupyrollnx BEIIECTB HAa HAIPaBICHUE CMELICHUS
PaBHOBECHSI.

9. Xumuueckasi KuHeTuka. VIcTuHHasA U cpeiHssl CKOPOCTh peakluu. ' OMOTreHHbIe U Te-
TEpOreHHbIE peakiuu. Kunernueckuii 3akoH JercTByromux Mace. [lopsanok peakuuu.

10. 3aBUCUMOCTh CKOPOCTH PEAKLMHU OT MPUPOJbl PEAr€HTOB, UX COCTOSIHUS, TEMIEPATYPHI.
[TpaBuno Baut — I'odda. Teopusi akTUBHBIX CTOJIKHOBEHUH AppeHnyca. DHEprusi akTUBAIHH.
VYpaBHenue Appenuyca.

11. Teopus pactBopoB. Kinaccudukarusi pactBopoB. PacTBopuTenb u pacTBOPEHHOE Be-
niectBo. PactBopumocts. Konnenrpanus pactsopa. Buibl KOHIEHTpALKH.

12. WneanbHbple pacTBOPBL. YPAaBHEHUsI COCTOSIHUS WACANBHBIX cuCTeM. lIepBblii 3aKOH
Payns.

13. Bropoii 3akon Payns. D0ymimockonus u kpuockomnusa. Ocmoc. OcMOTHYECKOE J1aB-
nenue. 3akoH Bant — ['odda.

14. PeanbHble pacTBOpBI. YpaBHEHUsI COCTOSIHUS peallbHBIX cucTeM. PacTBOpeHHe ra3os
Y TBEPIBIX TEJI B KUIKOCTSX.

15. PactBopb! anektponnToB. M3oToHnveckuii kodapduimert. Teopus 3IeKTpOUTHYC-

ckoil nucconnanuu. CreneHp aucconuanuy. OakTopsl, BIMSIOIIAE HA CTENEHb JUCCOLUALIMU.
CunbHbIe U citadble AIeKTPOIUTH. MOJIEKyIsIpHO-HOHHBIE YPaBHEHHUS.

16. PacTBopuMOCTh 3J€KTpONHUTOB B Boje. PaBHOBecHs B pacTBOpax TPYJHOPACTBOPH-
MBIX 3JIEKTpOJIUTOB. [Ipon3BeieHre pacTBOPUMOCTH.
17. Cnabpble anextponuthl. Koncranrta qucconuanuu. Crynenyatas auccoruanus. Coot-

HOILIEHUE CTYINEHYaThIX KOHCTAHT JAuccolManuu. 3akoH pas3oOasieHuss OctBaibaa. CuibHbIE
3JICKTPOJIUTHI.

18. Huccoumnanusa Boabl. Koncranra nuccounanuu. Mlonnoe npoussenenue Boasl. Bomo-
ponnbli nokasareinb. Ouenka pH, nnnukaropsl. U3mepenne pH.

19. [Mupponus coneit. YcnoBue ruaponusa. CTeneHb 1 KOHCTaHTa TUPOIIn3a.

20. OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Oxucnautenu, BoccraHoBurenu. Co-
ctaBieHue ypasHenuit OBP. IIpaktuueckoe 3nauenne OBP.

21. ONEKTpOAHBIM MOoTeHIMan. MexaHu3M BO3HUKHOBEHMs. CTaHAApTHBIA MOTEHIIHAIL.

Bonopoausrit anexrpos. Psn nanpsokennit metawioB. [NanpBanndeckue sneMeHThl. CXeMbl 3ar-
cu. Ilonspuzanuus npu paboTe 371€MEHTOB.

22. OJIC okucIUTEeNbHO-BOCCTAHOBUTENBHBIX peakiuid. YpaBHenue Hepracra. Hampas-
nenne OBP. Ceazp D/IC ¢ sHeprueit ['nb66ca n KoHCTaHTOH paBHOBECHS.

23. CBolicTBa aTOMOB: aTOMHBIN paJnyc, SHEPrusi HOHU3ALMU U CPOACTBO K AJIEKTPOHY,
AIIEKTPOOTPHULIATENBHOCTE. CTPOEHHUE U NMPEBPAILIEHUS aTOMHBIX SEP.

24. [Tepuoanueckuii 3akon u [ICX3 JI.1. MenaeneeBa. CTpykTypa nepuoanyecKkou cu-
CTEMBI: TPYIIIBI ¥ MIEPUOJIbI. 3aAKOHOMEPHOCTH 3JIEMEHTOB U UX COEINHEHUM.

II. IIpakTHYyeckass 4acTh 3a4era:

1. Paccunraiite uamenenue >aTporuu mnporecca Ha(I') + S(T) = H2S(I') nmpu cTanmapTHBIX yCIIO-
Busix (S(H2) = 131]1x/monp*K; S(S) = 32 Ix/mons*K; S(H2S) = 206 1x/Mons*K)

2. Ompenenute, Boamoske ju mporecc HF(I') + 1/2CIo(IN=HCI (I')+1/2F2(T") npu crangapTHBIX
YCIOBUSAX CaMOTIpOM3BONIbHO, paccuntaB AG? mponecca (AGY(HF) = -271x/x/mons; AGY(HCI)
=-95,5 kxJIx/MO0J1b)

3. 3anumuTe BeIpakeHue KOHCTaHThI paBHOBecHs mporecca Fe(T)+H2O(I')=FeO(T)+Hz(I)

4. Berunciute 3Ha4YCHUE TEMITEPATYPHOTO KOA((GHUITMEHTa PeaKIuH, €CITH TIPU YBEITUYCHUHN TEM-
nepatypsl ¢ 16 10 56°C ckopocTs peakmuu Bo3pocna B 16 pa3

5. Paccunraiite DJ]C raapBaHUYECKOTO JIEMEHTa, COCTABJICHHOTO M3 MarHHEBOTO M HUKEJIECBOTO
AIIEKTPOJIOB, IOTPYKEHHBIX B 1 M pacTBOPHI CBOMX COJIEH MPH CTAHIAPTHBIX YCIOBUSIX

Kpurepun onenkn:
IIpuBenens! B pazaene 2



Haumenoganue: KOHTpOJIbHAs paboTa
Ilpeocmasnenue 6 @OC: HabOp BapHaAHTOB 3aJaHUIN
Bapuanmui 3a0anuii:

KonTpoubnas padora 1
TepmoauHaMuyeckne XapakTepUCTUKU BEIIECTB, yYaCTBYIOIUX B PEAKLIUU
FeO(tB) + Ho(r) = Fe(TB) + H>O (r) nansl HUXe

BemecTtBo AfH®, kan/moib S° kan/mons K
FeO -63700 14,2
H> 0 31,2
Fe 0 6,5
H20 -57800 45,1

1. Paccunraiite 3Hau€HNE U 3HAK U3MEHEHUS YHTAIBITUU

2. Ilpenckaxkute (UM paccUUTaiTe) 3HAK U3MEHEHUS SHTPOIIUU PEAKLIUI

3. PaccunTaiiTe 3HaueHMe N300apHOro MoTeHMana peaxiun AGp

4. Bo CKOJIBKO pa3 yBEIMYHUTCS CKOPOCTh ra30BOU peakuuu 3 Xz = 2X3 npu yBeIHUCHUH KOHIICH-
Tparuu X2 B 2 paza

5. Ha ckonbKO TpasycoB HaJl0 MOBBICUTh TEMIIEPATYPY, UTOObI CKOPOCTh PEAKIIUH YBEIHUNIIAChH
B 16 pa3 npu TemnepatypHoM kodddunuente 2?

KonTpoasnas pa6ora 2

1. [Ton6epure k03 PuLIMEHTHI B ypaBHEHHH 3aJaHHON OKHCIUTEIbHO-BOCCTAaHOBHTEIBHOM
peaxIuu.

2. Jns naHHOW peakuuy ONpPENEIUTE HAIlpPaBJICHUE €€ MPOTEKAHUsA, UCXOAA W3 3HAUYCHUS
CTaHJAapPTHBIX MOTEHIINAIOB, U PACCUYUTANTE KOHCTAHTY PAaBHOBECHSI.

3. ,Z[JISI 3a[[aHHOﬁ Iapbel METAJIJIOB 3alIMIIUTE CXEMY COCTABJICHHOT'O M3 HUX I'aJIbBAHUYCCKO-
r'0 JIEMEHTA, IPHU YCIOBUH, YTO OHH MOTPYKEHBI B pAaCTBOPHI CBOMX coJieid. Onpeaenure KaTon u
aHOJ. 3amuIIUTE CXEMbl 3JIEKTPOAHbIX IpoueccoB. Paccunraiite 9/1C npu cTaHAApTHBIX YCIO-
BUSIX.

4. ITo ypaBHenuto HepHcTa paccunTaiiTe paBHOBECHBIE IIOTEHIIMANBI TEX XKE METAIIOB IIPU
3a/laHHbIX KOHIEHTpanusax noHoB U DJ1C nmpu TaHHBIX YCIOBHUSX.
S. ITo paccuntannbiM panee 3HaueHusM DJIC paccumraiite u3menenue sHepruu ['n66ca B

PCaKMU U €€ KOHCTAHTY PAaBHOBCCHUS NIPU CTAHAAPTHBIX YCIIOBUAX.

Kpumepuu oyenxku KonmpoavHoix padom:
[IpuBenens! B pazzaene 2

Haumenosanue: BHITIONTHEHNE U 3aIIMTa 1a00paTOPHBIX paboT

IlIpeocmasnenue ¢ @OC: 3ananusi U TpeOOBAHUS K BHITIOJIHEHUIO TIPEICTABIICHBI B METOIUYE-
CKUX YKa3aHHIX MO TUCIUIUINHE

Bapuanmut 3adanuii: 3ananvsi 1 TpeOOBaHUS K BBIIOJHEHUIO MPEICTABICHBI B METOJMYECKUX
YKa3aHUSAX O JUCIHUILTNHE

Kpumepuu oyenku evinonnenus 1a00pamopusix paoom:
IIpuBenens! B pazaene 2

Haumenoganue: BHITIONHEHNE U 3aIINTa MPAKTHYECKUX paboT

Ilpeocmasnenue ¢ @OC: 3a1anus U TpeOOBAaHUS K BBIMOJIHEHUIO MPAKTHUYECKUX paldoT mpes-
CTaBJICHBI B METOJIMYECKUAX YKA3aHUSIX IO JUCIUTUTNHE

Bapuanmur 3a0anuii’ 3a1anus 1 TpeOOBAaHUS K BBHIIOJHEHUIO NMPAKTHUYECKUX INPEICTaBICHBI B
METOAMYECKIX YKAa3aHUSX 110 TUCIUILIIHE

Kpumepuu oyenku evinoineHus npakmu4uecKux pabom:
[IpuBenens! B pazaene 2



2. KpuTtepun u mkajbl OLeHUBAHUSA

JlJ11 KOHTPOJIBHBIX MEPONPUATHH (TEKYILEro KOHTPOJIsl) yCTaHABIUBAETCSI MUHUMAIbHOE
¥ MaKCHMAaJIbHOE KOJIMYECTBO OAJIJIOB B COOTBETCTBHH ¢ TaOnuiel. KoHTpoiasHOE MeponpusTue
CUMTAETCsl MPONACHHBIM YCHEIIHO MPU YCIOBHHM Habopa KoJIMYecTBa OaljIoB HE HUKE MUHHU-

MaJIbHOTO.

Pesynprar 00y4yeHus MO JUCUMIUIMHE CUYMTAETCS JOCTUTHYTBIM IIPH YCHEIIHOM IPOXOXK-
JICHUH O0YyYaroIUMCsl BCEX KOHTPOJIbHBIX MEPONPHUSATHH, OTHOCALINXCS K TAHHOMY PE3YJIbTaTy

00yJeHUsI.
Pa3zoenvi Koauuecmeo 6annos
Dopma Konmponsn :
OUCUUNTUHDL min max
1 [IpakTnueckass pabora. Jlaboparopnas pabora. Kon- 15 25
TposabHas padora Nel
2 [Ipaktnueckass pabora. Jlaboparopnas pabora. Kon- 15 25
TpoabHas pabora Nel
3 [Ipaktnueckass pabora. Jlaboparopnas pabora. KoH- 15 25
TpoabHas pabora Ne2
4 [IpakTnueckas pabora. Jlaboparopnas pabora. KoH- 15 25
TpoabHas pabora Ne2
Htoro 60 100

HpI/I OLICHUBAHWU PEC3YJIbTATOB 06y‘-I€HI/I$I o JUCHUIIIMHE B XOAC TCKYLICIO KOHTPOJIA
YCIIEBAECMOCTU HCIIOJIB3YIOTCA CICAYIOIMINUC KPUTCPHUU. MuHHUMaIBEHOE KOJUYECTBO 0OalioB BEI-
CTaBJIACTCA 06y‘-IaIOHI€MYC$I IIpH BBITIOJIHCHHHU BCCX HOKa?:aTeJIeI\/JI, AOIYCKAIOTCA HECYIICCTBCH-
HBIC HCTOYHOCTH B U3JIOKCHHUH U O(i)OpMJ'IeHI/II/I MaTrepuaia.

Haumenosanue,
Ilokazamenu ébicmasieHus MUHUMAIbHOZ20 KOJIUYECMEaA 0A1106
obo3HaueHue
3ajaHus BBIMOJHEHBI Ooyiee YeM HamoJIoBUHY. [IpUCYTCTBYIOT cephE&3HbIe
ommnbku. IIpoaeMoHCTpHpOBaH yIOBIETBOPUTEIBHBIM YPOBEHb BIAICHUS
MaTepHUaIOM.
IIpaxTrueckas
aGoTa [TposiBneHbl HU3KKHE CIIOCOOHOCTH MPUMEHSATH 3HAHUS U YMEHUS K BBITIOJIHE-
P HUIO KOHKPETHBIX 3a/IaHUM.
Ha 3amuTe mpaktudeckoi paboThl JaHbBI IPaBUIIbHBIE OTBETHl HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB
JlaboparopHas paboTa BBITIOIHEHA B TIOJTHOM 00BEME;
[IpeacraBinen oOTYeT, COAEpX AN HEOOXOIWMBIE pPaCyeThl, BBIBOJIBI,
JlaboparopHas O0(OPMIICHHBII B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMH;
pabora [IponeMoHCTpUPOBaH yIOBIECTBOPUTEIBbHBINA YPOBEHD BIAJICHHUS MaTEPHAIIOM

IpU 3alUTe J1abopaTopHO padoThl, JaHbI MPABUIIbHBIE OTBETHI HE MEHee
yeM Ha 50% 3a1aHHBIX BOIIPOCOB

[IpomexyTouHas aTTecTalys 1Mo AUCHUIUIMHE IPOBOIUTCS B popMe 3auerTa.
HTorosas olieHKa M0 AUCIHUILIMHE MOXKET OBITh BHICTaBJIEHA HA OCHOBE PE3YJIbTAaTOB Te-
KYILIEr0 KOHTPOJIS C HCIOJIB30BAHUEM CIIEYIOIIEH NIKAIbI:

Ouyenka Habpano o6annos
«3a4YTEHO) 60-100
«HE 3aYTEHO) Memnee 60

Ecnu cymma nabpannvix 6annos menee 60 — ooyuarowutics ne donyckaemcs 0o npome-
AHCYMOYHOU ammecmayuu.
Ecnu cymma 6annos cocmaesnsem om 60 0o 84 6annos — obyuarowuiicsi 0onyckaemcs 00

3ayema.

[TpomerxyTouHas aTTecTanus IpoBOIUTCA B (hopMe MUCbMEHHON paboThI




Bpewms Ha noaroToBky: 45 MUHYT.
IIpu onieHMBaHUM PE3yNbTATOB OOYYEHUS MO AUCLUILIMHE B XO/€ MPOMEXYTOUHOH aTTe-
CTallM UCIIOJIb3YIOTCS CIIEAYIOIINE KPUTEPHUHU U IIKAJIa OLIEHKU:

Ouenka Kpumepuu oyenxu
OOyyaromumiicss ~ JEMOHCTPUPYET  3HAHWE OCHOBHOTO  y4eOHO-
POrpaMMHOTO MaTepuaia B 00beMe, HeOOXOAUMOM JUTsl JabHEHIIeH
«3aYTCHOY

y4eObl, yMEeT MPUMEHSThH €T0 MPHU BBHITIOJTHEHUN KOHKPETHBIX 3aaHUIA,
MIPEeTyCMOTPEHHBIX MPOrPaMMOil TUCHUTIIIMHbI

«HEC 3a4YTCHO»

OOyyvarommiicss JTEMOHCTPUPYET 3HAYUTENBbHBIE TPOOEIbl B 3HAHUIX
OCHOBHOTO y4eOHO-TIPOTPaMMHOTO MaTepuaa, JONMYCTHII TPUHIUITH-
QJIBbHBIC OIMMOKN B BBIMOJIHCHUU IMPEIYCMOTPEHHBIX MPOTPAMMOM 3a-
JTAHWUW ¥ HE CIIOCOOCH MPOIOJDKUTH 00yUeHHE
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