OHIeIbCCKUHM TEXHONOTUYECKUH HHCTUTYT ((uinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/KETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(benpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKUE HAVKH

PABOYAS ITPOI'PAMMA
10 JUCLUILIINHE

b.1.1.9 «Xumus

HaIlpaBJICHHS TTOJATOTOBKH
15.03.05 KoHCTPpYKTOPCKO-TEXHOIOTHYECKOE 00ECIIEUEHUE
MAaIlIMHOCTPOUTEILHBIX IPOU3BOJICTB
[Tpodune «TexHoJ0rus MaIMHOCTPOCHUSI

dbopma 00yueHus — 3a04Hast
Kypc — 1

cemectp —1

3a4eTHBIX eIuHuL — 4

BCero yacos — 144

B TOM YHCJIE:

nexuuu — 10

KOJUJIOKBUYMBI — HET
NPAKTUYECKUE 3aHATUS — HET
nabopaTtopHsble 3aHaTus — 10
camocTosiTenpHas pabora — 124
3a4eT — HeT

pK3aMeH — | cemectp
KOHTpOJIbHas padbora — 1 cemectp
KYpPCOBOM MTPOEKT — HET

PaGouas nporpamMma oOcyk/IeHa Ha 3aceqaHuH kadenpsr EMH
«20» mwoHA 2023 roga. nmpoTokol Ne 30

3
3aB. kapenpor & -M" /KunuaaE.B./

PaGouasa nmporpamMMa yIBEp:EIEHA Ha 3acemaHHH Y MKH

«29» mroHA 2023 roga. MpOoTOKOI Ne 5
IIpencenatens YMKC/YMKH < :zf; /TuxonoB JI.A./

OHrensc 2023



1.Ileau u 321294 TUCIHIIJIMHBI

Ilens mpemogaBaHusl TUCHUILIUHBI «XHUMHUS»: TMPUOOPETEHHUE CTyACHTaMH 3HAaHUH W
HABBIKOB B O0JIACTH XMMHUYECKUX HAyK, MO3BOJSIONINX MPUMEHSTH WX MPU OCBOCHUH JPYTHX
JUCIUTIIINH 00pa30BaTeIbHOTO UKIIA U MTOCIIEYIOmEeH TPoPEeCCHOHAIBHON e TETLHOCTH.

3ajaun u3y4yeHus: JUCHUTLITUHBIL:

1.1 03HAaKOMHTbH CTY/I€HTOB C OCHOBHBIMHU MOHSITHIMHU, 3aKOHAMH U METOJIaMU XUMHHU
KaK HayKH, COCTaBJIAIONICH pyHIaMEHT BCel CUCTEMBl XUMUUYECKUX 3HAHMUIA,
1.2 crocoOcTBOBaTh  ()OPMHPOBAHHMIO Y  CTyACHTa OOOOIICHHBIX IPUEMOB

UCCIIEIOBATEIbCKON JIESITEIBbHOCTH (IIOCTAHOBKA 3aJaud, TEOpeTHYecKoe OOOCHOBaHHE U
HKCIIEPUMEHTAIbHAS IPOBEPKA €€ PEIICHHS ), HAYYHOTO B3IJIs1a HA MHP B LIEJIOM;

1.3 JIOBECTH JI0 CO3HaHUs CTYAGHTOB TOT (aKT, UYTO XHUMHSA SBISAETCS
(dyHIaMEeHTaTbHON HAyKOH M MOIIHBIM MHCTPYMEHTOM HCCIIEIOBAHHS M MO3HAHUS IPOLECCOB,
MPOUCXOAAIIHNX B OKPYXKAOIIEM HAC MUPC U BHYTPU HAC;

1.4 pa3BUTH y CTYyJEHTOB NMPO(HECCHOHANBHOE XMUMHUYECKOE MBIIUICHUE, YTOOBI Oy yImunit
0akayaBp CMOT NEPEHOCHTH OOIIMEe METOJIbl HaydyHOW paboThl B paboOTy NO CIEMUATBLHOCTH;
o0ecrieunTh BO3MOXKHOCTH OBJIAJICHUSI CTYAEHTAMH COBOKYIMHOCTBIO XHUMHUYECKUX 3HAHUH U
YMEHHIA, COOTBETCTBYIOIIMX YPOBHIO OaKaliaBpa 10 COOTBETCTBYIOIIEMY MPOQPHUITIO.

2. Mecro aucuuniannsl B crpykrype OIIOII BO

«XUMUS» MPEACTABIACT COOOW MUCHMILIMHY 0a30Boil wacTu ydeOHoro mwukia (5.1.1.9)
OCHOBHOM 00pa3zoBaTelbHOM mporpaMMmbl OakaiaBpuara mo Hampasieruto 15.03.05
KOHCTPYKTOPCKO-TEXHOJIIOTHYECKOE 00€CIIeUCHIE MATMHOCTPOUTEIBHBIX IPOU3BOJICTB

Jiis M3yveHus: Kypca XMMHHA HEOOXOJMMO 3HAHUE IKOJBHBIX KYPCOB XHMHUHU, (DU3UKUA U
MaTeMaTHKH. YCBOGHHE STOr0 Kypca HEOOXOAWMO Ui YCHEITHOTO HW3YUEHHsS CIETYFOLTNX
JUCIUATUTMH: TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHajioB, MAaTePHAIOBEICHHUE, SKOIOTHSI.

3. TpeboBaHus K pe3yJbTaTaM 0CBOCHHUS THCHMIIJIHHBI

[Ipouecc wuzyuenus aucuumauHbel b.1.1.9 «Xumus» nHanpasiaeH Ha (opMHupoBaHHE
yHUBepcaiabHON KommnereHnu YK-1:

- CLIOCOOHOCTH OCYILECTBIAThH MOUCK, KPUTUUECKUN aHATU3 U CUHTE3 MH(POpMaIUU, IPUMEHSTh
CHUCTEMHBIN MOAXOJ ISl PEIICHUs [TOCTABJICHHBIX 3a7ay;

B pesynbraTe H3ydyeHHs IUCHUIUIMHBI «XUMHUS» 0a30BOM 4acTH Y4yeOHOro IMKIIa
(5.1.1.9) ocHOBHO#I 00pa3oBaTeNbHONM MpOrpaMMbl — OakanaBpuaTra CTYICHT JOJDKEH
JEMOHCTPHUPOBATh CIEAYIOINE PE3yNbTaThl 00pa30BaHHUS.

OOyyaromuiicst TOMXKeH:

3.1. 3nars:

- OCHOBHBIE TOHSTHS, 3aKOHBI M MOJEIM XMMHUYECKMX CHCTEM, PEAKIIMOHHYIO CIIOCOOHOCTb
BEIIECTB;

- CBOMCTBA OCHOBHBIX BH/I0B XUMHUUYECKUX BELIECTB U KJIACCOB XMMUYECKHX OOHEKTOB.

3.2. Ymers:

- UCTIOJIb30BATh OCHOBHBIE ITPUEMBI 00Pa0OTKH IKCIIEPUMEHTATIbHBIX JAHHBIX;

- MPOBOJUTH pacueTbl KOHIIEHTPALMM PACTBOPOB PA3JIMYHBIX COCIUHEHHM, OIpPEAEIATh
U3MEHEHHE KOHILIEHTPAIMH TPU MPOTEKaHUN XUMHUYECKUX PEaKIHi.

3.3. Bnagets:

- METOJaMH SKCIEPUMEHTAIBHOIO HCCIEeIOBaHUA B XUMHM (TJITAHUPOBAaHUE, MOCTAHOBKA WU
00paboTKa IKCIIEPUMEHTA).

®Ir'oc BO
16.10.2023
YMO



Ilepedyenb MiIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pe3yJbTaTaMHU 0CBOCHHs 00pPa30BaTe/IbHON NPOrpaMMbl

KO,Z[ n HaMMCHOBAaHUEC
KOMIICTCHIIM

(pe3yapTaT OCBOCHHS)

Kon wu HauMeHoBaHWe  HWHIUKaTOpa
KOMITETEHITMH (COCTABIISIONICH KOMIIETEHITUH )

JOCTHIXCHHA

VYK-1: ciocoOHOCTh OCYLIECTBIIATH
IOUCK, KPUTUYECKUH aHamu3 W
CHUHTE3 HMH(OpPMAaLUH, TPUMEHATH
CHCTEMHBIH IMOJIXOM ISl PEILICHHS
IIOCTABJICHHBIX 3aJ1a4

N/I-1yk.13HaTh METOIMKY TTOUCKA, cOOpa U 00pabOTKH
nHpOpMAIMY; aKTyaJlbHbIE POCCUHCKUE U 3apyOeKHbIC
HMCTOYHUKHU HH(popManuu B chepe mpodeccuoHaIbHOM
NEeSTeIbHOCTH, METOJI CUCTEMHOT'O aHAJIH3A.

N-2yx.1YMeTs TpUMEHATh METOIUKH IOHUCKa, cOopa u
00paboTKu MHGOPMAIMH; - OCYIIECTBIATh KPUTHYCCKUI
aHAJIM3 W CUHTE3 MH(OpPMAIMH, TOTYYCHHOH M3 Pa3HBIX
WUCTOYHHUKOB; TMPHUMEHATh CHCTEMHBIH TOIXOA  JUIS
pEIICHUS MTOCTABIICHHBIX 3a7a4.

N/1-3yk1. Brmagetp wMeTomamMm  moucka, cbopa u
00paboOTKH,  KPUTHYECKOTO  aHalu3a ©  CHHTE3a
nH(OpPMALMK;,  METOJAMKOM CHCTEMHOrO IOaXoda s
pelICHUs TOCTaBJICHHBIX 3ajad, CBS3CH W OMpeciieHUs
Han0oJIee 3HAYMMBIX CPEIM HUX; METOJMKAMH MTOCTAaHOBKHU
LIEJIH.

KOI[ 1 HAUMCHOBAHUC MHAMUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

HammeHoBaHMe TIOKa3aTeisi OICHUBAHUS
(pe3ynbprara 00y4eHus 10 AUCIUILIMHE)

N/1-1yk.1 3HaTh METOJIUKH TTOMCKA,
cbopa 1 06paboTKH UH(OpMALHH;
aKTyaJbHbIE POCCUICKHE U
3apy0eKHbIe HICTOUHUKU
uH(popmauu B chepe
npodeccuoHaNbHOM
NeSITeTLHOCTH; METOJ] CHCTEMHOTO
aHanu3a.

3HaTh:

- y4eHHEe O CKOPOCTH XHMHYECKOTO Mporiecca (XUMUYecKas
KUHETHKA) U XUMHUYECKOM PAaBHOBECHH,

- K1accu(UKAIMIO M YCIIOBUS MTPOTEKAHUS PEAKIUI B BOJIHBIX
pacTBopax 0e3 W3MEHEHHS M C H3MEHEHHEM CTeleHel
OKHCJICHHS DJIEMEHTOB

- OCHOBHBIE MOHSTHSA, 3aKOHbI W MOJICIM XHUMHYECKHX
CUCTEM, PEaKIIMOHHYIO CTIOCOOHOCTH BEIIECTB;

- CBOMCTBa OCHOBHBIX BHJIOB XHMMYECKHUX BEIIECTB U
KJIACCOB XMMHUYECKUX O0OBEKTOB.

- XHMHMYECKHE CBOMCTBA 3JIEMEHTOB PAa3IUYHBIX TPYIII
[lepuoanueckoil cUCTeMbl U UX BaXHEHUIINX COEAMHEHUH M
CBOMCTBA KOOPJIMHALIMOHHBIX COEIMHEHUI;

- y4YeHHME O HaIpaBJICHUHW XHMHYECKOTO Tpoliecca

(XuMuyeckasi TepMOJIMHAMUKA);

YMeTh:

- HCIONB30BaTh  OCHOBHBIE  MpHEMbl  00pabOTKU
UA-2yx1  YMeTb  NpUMCHATH AKCIIEPUMEHTAIBHBIX TAHHBIX;
METOJIMKH  TIOMCKa, cbopa H | - NPOBOINTHL  pacueThl  KOHIIEHTpaIUH  PacTBOPOB
00paboTKK uH(opmanuw, - | pa3NUYHBIX ~ COCOWHCHMH,  ONPEACIATh  HW3MCHCHHE
OCYHICCTBJIATH KPUTUYECKUH KOHIICHTpAIUH IPpU IPOTEKAHNH XUMHUYCCKUX PEAKITHA;
aHaIM3 M CUHTE3 MH(OPMALUM, | -3aMKCHIBATH CTCXHMOMETPHUICCKHUEC, HOHHBIC,
MOJTY4eHHOMN nu3 Pa3HBIX | OKUCITUTEILHO-BOCCTAHOBUTEIBHBIEC, TEPMOXUMHUYECKUE W
HMCTOYHUKOB; - MIPUMEHSTh | KHHETHYECKHAE YPAaBHEHUS PEAKIIN;

CHUCTEMHBIN MOAXOJ IS PEUICHUS
MMOCTaBJICHHBIX 3aj1a4.

- OIIPEACIISITH THUII XI/IMI/I‘-IGCKOﬁ pPE€aKkuu II0 pPa3INYHbIM
MpU3HAKaM KJIACCU(HUKAIMN, BO3MOXKHOCTh, CKOPOCTh M
IrIIyOUHY €€ IPOTEKAHNS;

- TPEJCKa3blBaTh  OKHUCIUTEIbHO-BOCCTAHOBHTEILHBIC

®Ir'oc BO
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Kon 1 HanMeHOBaHHE WHIUKATOpa
JTOCTHIKEHUS KOMIIETEHIIUU

HammeHnoBaHMe noKa3artessi OICHUBAaHUS
(pe3ynprara 00y4eHus M0 AUCIUILIMHE)

CBOMCTBA MPOCTBIX M CJOXKHBIX BEUIECTB Ha OCHOBE
3JIEKTPOHHOTO CTPOEHMSI aTOMOB WJIM MOHOB, BXOJSIIHUX B
UX COCTaB;

- WCIIOJB30BaThb  OCHOBHBIE  XMMMYECKHE  3aKOHBI,
TEPMOAMHAMUUYECKHE CIIPaBOYHbIE JTaHHbIE u
KOJINYECTBEHHBIE COOTHOUICHUS HEOPraHWYECKOH XUMMHU
JUIsL pelIeHus: NpoQecCHOHATbHBIX 3ajad.

N/1-3yk.1. Brmagerp  mMetomamu
noucka, cbopa u 00pabOTKH,
KPUTHUYECKOTO aHalM3a U CHHTE3a
uHpOpMaLnu; METOIUKON
CHCTEMHOTO HOAXO0/1a TSt
pelieHusl TOCTaBICHHBIX 33124,
CBsI3e W ompeseneHus: Hauboiee
3HAYMMBIX cpenu HUX;
METOJIMKaMH TIOCTaHOBKH IIEIIH.

Bnaners:

- o0muMMHM TpaBWIAMH TEXHUKH O€30MacHOCTH
oOpameHu C XHMHUYECKOW  IOCYJIOH,
000pyOBaHUEM U XUMHYECCKUMHU PEAKTUBAMH;
- JJIEeMEHTAapHBIMH TIpHeMaMH paboThl B XUMHUYECKOU
1a00paTOpPUU ¥ HAaBBIKAMU OOPAIICHUS C BEIISCTBOM;

- METOJIaMU IKCHEPUMEHTAJIbHOTO UCCIEeI0OBAaHUS B XUMUU
(TutanupoBaHKe, TOCTAHOBKA U 00pa0OTKa HIKCIIEPUMEHTA).

npu
1ab0paTOpPHBIM

4. Pacnipenesienre TPyA0eMKOCTH (Yac.) IMCHUILIMHBI 110 TEMaM

M BHJaM 3aHATHH

Ne Ne Ne HanmeHnoBanue Temsl Yacel/u3 HUX B MHTEPAKTHBHOHN Qopme
MO HE T Bcero | JI3 KJI [JIp | IIP | CPC
ny ze MBI
st M
1 2 3 3) 6 7 8 9 10
1 1 OCHOBHbIC TOHSTHS W  3aKOHbI | 38/2 212 4 32
XUMUU
2 2 Crtpoenue aromMa U xumuyeckas | 34/2 2/2 32
CBSI3b
3 3 Xumudeckue B3aumojpeictBus B | 38/4 4/4 4 30
pacTBopax. OxucnaurenpHo-
BOCCTAHOBUTEJIbHBIE IPOIECCHI.
4 4 OCHOBBI AIEKTPOXUMHUHU 34/2 212 2 30
Bcero 144/10 | 10/10 10 124
5. Conepxxanue JIEKIIMOHHOT0 Kypca
Ne Bcero Ne Tema nekuuu. Borpocsl, oTpabaTbiBaeMble Ha JIEKIIUU VYyebHo-
TEMBI | YacoB | JIEKIIHH METOJINYECKOE
obecrieyeHue
1 2 3 4 5
1 cemectp
1 1 1 OcHOBHbIE MOHSITHS M 32AKOHBI XUMHUH. [1-5], [6-12]
OcHOBHBIE  TIOHATHA  XUMHUHU:  aTOM,  MOJIEKYJa,
XUMHYECKUM 3JIEMEHT. 3aKOH COXPAaHEHUS MACChl. 3aKOH
COXPAaHEHHs DSHEpPrum YpaBHEHHE OMHIUTENHA. 3aKOH
ABOTajJipo U CIEICTBUS U3 HETO.
1 1 XuMuYecKass KHHeTHKA. [1-5], [6-12]
CKOpOCTh XMMUYECKON peakuuu. DakTopbl, BIUSIONINE
®roc BO
16.10.2023

YMO




Ha CKOpPOCTh pEaKkIuHU. 3aKOH JEHUCTBYIOLIMX Macc.
Koncranra ckopoctu peakuuu. [IpaBuno Bant-T'odda.
Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBeCHS.
CwmelieHne XMMHYECKOTO paBHOBECHs, MpuHuun Jle
[larense.
2 2 2 OcHOBHBIE MPEJACTABJIEHUS 0 CTPOEHUHN aTOMA. [1-5], [6-12]
DneMeHTapHble YacTUIbl, aTOMHOE SJpO, H30TOIBI,
noHsitue oanemMeHTa. KBaHTOBbIE uMcla, JHEPrus U
KOH(MUTYypalli 3JIEKTPOHHbIX opOuTaneit. [IpaBuna
3aIOJIHEHHS AIIEKTPOHHBIX opOuTaneit: npunuun [laymu,
MPUHILIMII MUHUMYMa 3HEepruH, npaBuiao XyHjaa, MpaBuia
KiteukoBCcKOr0. DIIEKTPOHHO-CTPYKTYPHBIC (DOPMYIIEL.
3 2 3 PacTBOpbBI HEIIEKTPOJIUTOB. [1-5], [6-12]
CriocoObl BbIpa)keHUsl KOHLEHTpalUuu pactBopa. Teopus
aNeKTponuTudeckoid  aucconmanuu.  CreneHs U
KOHCTaHTA JIMCCOIMAIINH, CHJIA AJICKTPOJIUTOB.
2 3 OKHCINTEILHO-BOCCTAHOBUTEIbHbBIE PEaAKIIUH. [1-5], [6-12]
MeTtoapl cocraBiienus U ypasHuBanus OBP.
4 2 4 OcCHOBHbBIE IOHATHSA YIEKTPOXUMHUHU [1-5], [6-12]
DNEKTPOXUMHUYECKAs cUcTeMa, AIIEKTPO/I.
DNEeKTPOABMKYIAsA CHJIA. JEKTPOJHBIA TMOTEHIIHAI.
Bonopoansiii  snektpon, YpaBHenue HepnHcra. Psn
HaIlpsSHKEHUN METaJUIOB.
6. Conep:kaHue KOJUIOKBUYMOB
He mpenycMoTpenst
7. IlepeyeHb NPAKTHYECKUX 3aHATHI
He npenycmoTrpenst
8. IlepeuyeHb J1aOOPATOPHBLIX PadOT
Ne Bcero | HammenoBanme 1adoparopHoii padotbl. 3agaHus1, BONPOCHI, Yu4eOHo-
TeMbl | 4YacoB oTpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHH MeTOAN4YeCKoe
olecreyeHue
1 2 3 4
1 cemectp
1 2 OmnpeneneHre HSKBUBAICHTHOM Macchl MeTaljla METOJOM [6]
BBITECHEHHUS BOJIOPOIA M3 KHCIIOTHI.
1 CKOpOCTh XMMHUYECKUX peakinii. XMMHYeCKOe paBHOBECHE [6]
3 2 Peakiiun norHoro ooMena. I'maponus coeii. [7]
2 OKHUCIINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. [9]
4 1 XUMHUYECKUE UCTOYHUKHU TOKA (WIIH) [10]
2 DIeKTpOIU3 [10]
9. 3axaHusi 1J1s1 CAMOCTOSAITEJIbHON PadOThl CTY/ICHTOB
Ne Bcero 3aganusi, BONPOCHI, 1JIsl CAMOCTOSITEJIbHOIO U3Y4YeHM I YuebHo-
TeMbI Yacos (3amanus) MeTOAMYeCKOoe
olecneyeHue
1 2 3 4
1 32 Xumuueckuii snement. [Ipoctoe m cioknoe Bemiectso. | [1-5], [6,12]
®roC BO
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3akoH [lanbToHa. 3akoH ABOraapo.

32 Wonnast cBs3p. HewnampaBieHHOCTH M HeHachiaemocts | [1-5], [6,12]
MOHHOU CBSI3U. MeTtayuueckas cBa3b. BonopoaHas cBsizb
30 Teopuss  saekTpoauTHYecKord  guccornmanud. Monnsie | [1-5], [6,12]

ypaBHeHUs. [lopsimok cocTaBieHUsST MOHHBIX YpPAaBHEHHIA.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peaklnu. PacctaHoBKa
K02 PHUIMEHTOB METOIOM 3JIEKTPOHHOTO OaslaHca.

30 YCTpoiicTBO  CBHHIIOBOTO akkymysstopa. Ocobennoctu | [1-5], [6,12]
paboThl HUKENb-KaJMUEBOTO akkymyisitopa. CepeOpsiHo-
IIMHKOBBIC AKKyMYJISATODBI. DIIEKTPOIPOBOTHOCTh
pactBopoB DakTOphl, BIUSIONIHE HA HWHTEHCHBHOCTH
KOPPO3UH. DIEKTPOXUMHYECKAs 3allliTa METAIOB OT
KOPPO3HH.

B pesynbrare ocBoeHMs 3aaHMM CAMOCTOATEIbHOW pabOThl CTYIEHT JOKEH YMETh pellaTh
3aJlauyl 110 U3YYEHHBIM TeMaM, MOATOTOBUTHCS K BBIIIOJHEHHIO JJAOOPAaTOPHBIX paboT, a TaKxke K
9K3aMCHY. Ha ocHoBe HN3YUYCHHOI'O Martcpuajla CTYACHT OOJIKCH BBIIIOJIHUTH IMHCbMCHHBIC
3aJlaHus B BUJI€ MOJyJIeH, KaK IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH.

10. PacueTHo-rpaduyeckas pa6ora
Temwl, 3a0aHus, yuebHo-memoouueckoe obecnedenue (ccolaku Ha pazoen 15. «llepeuens yuebHo-
Memoouyecko2o obecneyenusi 0 00y4arOWUxXcs no OUCYUNTIUHEN)

He MpeaAyCMOTpPCHA y‘le6HbIM IIJ1aHOM

11. KypcoBasi (KOHTpoJIbHas) padoTa
Temwl, 3a0aHus, yuebHo-memoouueckoe obecnedenue (ccolaku Ha pazoen 15. «llepeuens yuebHo-
Memoouyecko2o obecneyenuss 0 00y4arOWUXcs no OUCYUNTIUHEN)
[TpenycMoTpeHbl 2 KOHTPOJIBHBIX pPa0OTHI, BKJIIOYAIOIIME TEOPETUYECKHE BOMPOCHI U
pacuetHble 3amadu. OHHM BBINOJHSAETCS B COOTBETCTBUU C pa3pabOTaHHBIMH METOAMYECKHUMH
ykazanusmu [12].
12. KypcoBoii npoexkT
Temwl, 3a0anus, yuebHo-Memoouueckoe obecnedenue (ccoliku Ha pazoen 15. «llepeuens yuebHo-
Memoouyecko2o obecneyenuss 0 00y4arOWuUxXcs no OUCYUNIUHEN)

He npenycMoTpeH y4eOHBIM MJIaHOM

13. ®oH OLEHOYHBIX CPEICTB /IJIsl MPOBEAeHUS MPOMEKYTOUHOI aTTecTaluu
00y4aoIUXCcH M0 JUCUMILTIMHE (MOTYJII0)

B nponiecce ocBoenust o0pazoBaTenbHON MPOTPaMMBI y OOYYAFOIIETOCs B X0J1€ U3yUEHUS
mucrumnael b.1.1.9 «Xumus» nomxkaa copmupoBaThCs yHUBepcanbHas komnetrenmus YK-1.
Kapra komnerenunu YK-1:

HaumenoBanue YacTu KOMIIOHEHTOB TexHonoruu CpenctBa u
JUCITUTUTAHBI U KOJT TT0 (dhopMUpOBaHUS TEXHOJIOTHH
0a30BOMYy y4eOHOMY IIJIaHY OIICHKH
2 3 4 5
b.1.1.9 «XuMus» 3HaTh: Jlexiym, OTtueTrnl I10
- y4EHHE O CKOpOCTH | JJabOpaTopHbIE 1a00paTOPHBIM
XUMHUYECKOT0 Ipoliecca | 3aHsTHS, 3aHATHUAM,
(XuMHuYecKasi KWHETHKA) | CAMOCTOSITENIbHAsL | TECTUPOBAHMUE,
®roC BO
16.10.2023

YMO




" XHUMHUYECKOM
pPaBHOBECHH;

- xinaccudukanuio u
YCIIOBHUSI ~ TPOTEKaHUs
peakmuii B BOJHBIX
pacTBopax 0e3
H3MEHEHUS H c
H3MCHEHHEM CTEIICHEH
OKHCJICHUS DJIEMEHTOB

- OCHOBHBLIC IIOHSTHS,
3aKOHBI M MOJEJH
XAMUYECKUX  CHCTEM,
PEaKIIMOHHYIO
CIIOCOOHOCTBH BEIIIECTB;
- CBOICTBa OCHOBHBIX
BHUIOB XUMHYECKUX
BEIIECTB M  KJIAacCOB
XHMUYECKUX 00BEKTOB.
- XUMHUYECKHE CBOMCTBA
AJIEMEHTOB  Pa3IMYHBIX
rpynn Ilepuonnueckon
CHCTEMBI u X
BaOKHEHIITHX
COCTMHEHUN U CBOWCTBA
KOOPAMHAIIMOHHBIX
COCJIMHEHMH;

- y4YCHHE 0
HarpaBJICHUU
XUMHUYECKOTO Tpoliecca
(xumuueckas
TEPMOJAMHAMHUKA);

pabora

OK3aMCH.

YMmern:

- HCITOJIb30BaTh
OCHOBHBIE MIPUEMBI
o0paboTku
OKCIICPUMCHTAJIBHBIX
JaHHEBIX;

- NPOBOAUTH PacuUeThbl
KOHIICHTpAaIUU
pPacTBOPOB  Pa3IMYHBIX
COCIUHECHUH,
ONpeAesTh U3MEHEHUE
KOHIICHTpaIUi npu
MIPOTEKAHUN
XUMHUYECKUX PEaKIUM;
-3aIIUChIBATh
CTEXHMOMETPUUYECKHUE,
HOHHEIE,
OKHUCJIINTCIBHO-
BOCCTAaHOBUTCIIBHBIC,
TCPMOXUMHNYCCKUC nu

JlaGopaTopHblii
npaktukym, CPC,
KOHTPOJIbHBIE
paboThI, FK3aMeH

Otyer
nabopaTopHOI
paboTe, FK3aMeH

1o
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KUHCTUYCCKHC
YpPaBHEHHS PEaKIIHii;

- oOpeAciATh  THII
XUMHUYECKOM  peakInu
1o pa3IUYHBIM
IIpU3HaKaM
Kinaccudukauu,
BO3MOXKHOCTb,
CKOPOCTh U TIyOHHY ee
MIPOTCKAHUS;

- IIpeACKa3bIBaTh
OKHUCJIUTEIbHO-
BOCCTaHOBUTCIILHBIC
CBOIMCTBAa MOPOCTBIX U
CIOKHBIX BEIISCTB Ha
OCHOBE  DJICKTPOHHOTI'O
CTPOCHHUS aTOMOB WJIU
HOHOB, BXOJSIIUX B HX
COCTaB;

- HCIO0JIL30BaTh
OCHOBHEIC XHMHYECKHE
3aKOHBI,
TEPMOJUHAMUYCCKHE
CIIPABOYHEIC JAHHBIC U
KOJINYECTBECHHBIC
COOTHOILICHUS
HEOopraHuYeCKOM XUMHUH
I peuieHus
npohecCuOHAITBLHBIX
3ajad4.

Baaners:

- 0o0mUMHU TpaBUIIAMU
TEXHUKH O€30MMacCHOCTH
npu  o0palieHuu ¢
XAMHYECKOM TIOCYJIOH,

1a00paTOPHBIM
o0opyIoBaHUEM u
XUMUYECKUMU
peaKTHBaMU;

- 3JIEMEHTAPHBIMHU
npueMamMu paboTbl B
XUMHUYECKON
nabopaTopun u

HaBBIKAMU  OOpaIeHUs
C BEILIECTBOM;

- METOJlaMHU
AKCIIEPUMEHTAIILHOTO
UCCIIEIOBAaHMSI B XUMUHU
(nmaHupoBaHue,
MIOCTAHOBKA U
o0paboTka

Jlexiyum,
nabopaTopHbIe
paboTHI, CPC,
TECTUPOBaHUE.

OTtueTsl
1a00paTopHOMY

IIPaKTUKYMY,
JK3aMEH

oo
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IKCIICPUMEHTA).

YPOBHU OCBOEHMA KOMIIETEHIIMN YK-1

CrtyneHu ypoBHeil 0CBOeHMSsI

OT1anvurebHbIE NMPU3HAKHU

KOMIIeTEeHI[UH
1 2
3HaeT - OCHOBHBIC TMOHSATUS M 3aKOHBl XHUMHH, KJIACCHU(HUKAIIIO
HEOPraHUYECKUX COCAMHEHUN.
YMmeeT-;UCTIONIb30BaTh  3aKOHBI XMMHUHM [P pEHICHUH  3ajad,
[Toporossiii BBICTPAUBaTh IIEMOYKU MIPOCTHIX MPEBpaIlICHUN.

(Y1OBJIETBOPUTEIBHBIN)

Baaneer-. oOmmMu mpaBWjaMM TEXHHKH O€30HacCHOCTH  IIpH
oOpallleHuu ¢ XUMUYECKOU MOCy10i, 1a00paTOpHBIM 000py10BaHUEM
Y XUMUYECKUMH PEAKTHBAMHU;

IIponBUHYTHIN
(xopormuit)

3Haer -; KaccU(UKALKIO U YCIOBUS NMPOTEKaHUs peaklUuil B BOJHBIX
pacTBopax 0€3 H3MEHEHMs M C HM3MEHEHUEM CTEleHEeH OKHCICHMS
9JIEMEHTOB, 3aKOHBI M MOJEIH XHUMHYECKHX CHCTEM, PEaKIHOHHYIO
CIOCOOHOCTh BEIECTB; CBOMCTBA OCHOBHBIX BHMJIOB XHUMHYECKUX
BEIIECTB M KJIACCOB XMMUYECKHX OOBEKTOB.

YMeeT-; MPOBOANTH PacueThl KOHIEHTPAIMHA PACTBOPOB Pa3IMYHBIX
COCMHEHUH, ONPEeeNsATh N3MEHEHHE KOHIIEHTPAIMNA PH POTEKAHUN
XUMHYCCKHUX PCaKIIMIL;

-3aMMChIBATh  CTEXMOMETPUUYECKHE,  HMOHHBIE,  OKHCIHUTEIBHO-
BOCCTAHOBHTEJIbHBIC, TEPMOXUMHUYECKHE U KUHETHYECKHE YpaBHEHHS
peakuuii;

Buaneer —oneMeHTapHbBIMH TpueMaMH pabOThl B XHMHYECKOM
712a00paTOPUH 1 HABBIKAMH OOpAIEHHsI C BEIIECTBOM;

Bricokwnii
(OTIMYHBIIA)

3Haer - XMMHUYECKHME CBOWCTBA DJIIEMEHTOB PA3JIMYHBIX TPy
[Tepuonnueckoil CUCTEMBI U UX BaXXHEUIIMX COCAMHEHHN U CBOMCTBA
KOOPJAMHALIMOHHBIX COESUHEHUN;

- Y4YeHHE O HaNpaBICHUH XHWMHUYECKOro IMpoIecca (XUMHUUecKas
TEPMOJMHAMHUKA);

YmeeT- npeacka3biBaTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOIO CTPOEHUS
aTOMOB WJIM HOHOB, BXOJSLIUX B UX COCTAaB;

- UCTIOJIB30BaTh OCHOBHBIE XUMUUYECKHE 3aKOHBI, TEPMOIMHAMUYECKHIE
CIIpaBOYHbIE JTAHHBIE u KOJIMYECTBEHHBIE COOTHOUIICHUS
HEOPTaHUYECKOW XUMHUU JJI perieHust TpoeCcCHOHATBHBIX 3a1a4
Baaneer — MeTogaMu SKCHEPUMEHTAIBHOTO HMCCIEJOBAaHUS B XUMHUU
(TuTaHMpOBaHKE, TTIOCTAHOBKA U 00pa0OTKa IKCIIEPUMEHTA).

[Tpouienypa omieHMBaHMs 3HAHUW, YMEHHH, HaBBIKOB Mo auctuminHe b.1.1.9 «Xumusn»

BKIIIOUAET Y4YeT BBIMOJHEHUS JIA0OpATOPHBIX pPabOT, CaMOCTOSTENBbHON paboOThl, TECTOBBIX
3amaHuii, dk3aMmeH. JlabopaTtopHbie pa0OTBl CUMTAIOTCS  BBIIOJIHEHHBIMH B CJydae
MPEOCTaBIEHUsI B KOHIIE 3aHATHS OT4YeTa (MPOTOKOJIA), BKIIOYAIOIIETO TEMY, XOI PaboTHI,
COOTBETCTBYIOIINE PAcUEThl, YPaBHEHUS PEAKIUH W 3alIuTe JTaOOPATOPHOTO 3aHATHS — OTBETE
Ha BOMPOCHI 1Mo Teme paboThl. [llkama omeHMBaHHUS — «3a4TEHO / HE 3aUTEHOY». «3auTEHO» 3a
1abopaTopHyt0 paboTy CTaBUTCA B CIIydae, €ClM OHA MOJHOCTBHIO NMPABUIBHO BBIMOJIHEHA, MPU
TOM OOYydYaloImMMCSl TIOKa3aHO CBOOOJHOE BIIAJEHUE MarepualioM Mo aucuurmuinHe. «He
3aYTeHO» CTaBUTCS B Cilydae, eciau paboTa pelleHa HEMpaBHJIbHO, TOT/IAa OHA BO3BPAIACTCS
®roC BO
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CTYyIeHTY Ha JopabOTKy © 3areéM BHOBb CcHa€Tcsi Ha MPOBEPKY MPENoAaBaTelio.
CamocrosiTenbHass paboTa CYHMTACTCS BBIIIOJIHEGHHOW B Clydae YCIICIIHOTO BBIMOJHEHUS
TECTOBBIX 33/JIaHUi B BUAe MoayJei. K sk3aMeHy Mo JUCHUILIMHE CTYJIEHTHI IOMYCKAITCS MpU
MPEAOCTaBICHUH BCEX OTYETOB IO BCEM JIAOOPATOPHBIM 3aHATHUSM W YCICIIHOM HalUCaHUU
MOJYJIbHBIX 3aJaHUMN.

DK3aMeH TPOBOJIUTCS B BHJE KOMIBIOTEpPHOro TecThpoBaHus. Illkama oneHWBaHUS
crnenyromas. OneHKa «OTJIHYHO» CTABUTCS, €CIM CTYICHT MOKAa3bIBAaeT YETKUU TPaAMOTHBIA U
000CHOBaHHBI ypOBEHb 3HAHUH IO CYIIECTBY IMOCTABJICHHBIX BOIPOCOB — JA€T MPaBHJIbHBIN
otBeT Ha 80-100% TecTOBBIX 3aJaHUM.

[Ipu olleHKE «XOpPOI0» CTYACHT IOKa3bIBaeT TJyOOKHE 3HAHUS IO IOCTaBJICHHBIM
BOIIPOCAM — OTBEYAET MpaBWIbHO Ha 60-79% TeCTOBBIX 3aJaHUM.

[Ipu OllEHKE «ya0BJIETBOPUTENLHOY» CTYACHT HE JAa€T MOJIHOT'O MCYEPIIBIBAIOIIECTO OTBETA
Ha MTOCTABIICHHBIC BOIIPOCHI, JIOMYCKAET OTACIbHBIC HETOYHOCTH U MOTPEIIHOCTH TPU TPAKTOBKE
MaTepuaya — OTBe4aeT MpaBHIbHO Ha 35-59% TeCTOBBIX 3aaHUM.

[Ipu oreHKEe «HEYIOBJIETBOPUTENbHO» CTYJIEHT HE NPEICTaBIACT JIOCTATOYHO
yOenuTeNbHbIX 3HAHUN — OTBEYaeT MeHee yeM Ha 35 % TeCTOBBIX 3aJaHUA.

Ilpumepvt KOHMPOILHBIX 60NPOCOB U 3A0AHUIL 014 NPOBEOCHUA MEKYULE20 KOHMPOA
U NPOMENCYMOUHOU ammecmayuu nO UMO2aM O0CB0CHUA OUCUUNIUHBL, 4 MAaKyice 0/
KOHMPONA CAMOCHOAMENbHOU padomuvl  00yuaruiezoca no OmoeiabHbIM  pazoenam
OUCUUNJIUH.
Tekywuii koHmpow

Monyns 1
-Berunciiure maccy (r) OpomMuma KaiabIusi, B KOTOPOM COJNEPIKUTCS TAKOE K€ KOJIMYECTBO
BEIIECTBA, YTO U B 9,96r Honuaa Kamus.
-ITpu oxucnennn metasa (1) maccoit 6,4r momyuwnsics okcua maccoit 8r. I[Ipu BoccTaHOBIIEHHH
sToro okcuaa maccor 1,0r momyden meramn maccoi 0,8r. OTBeUarOT JU ITH JIaHHBIE 3aKOHY
NOCTOSIHCTBA cocTaBa: 1) na; 2) Het? OTBET NOATBEPAUTE PACUETOM.
- Hanummre BeipakeHUst 1151 KOHCTAHT PAaBHOBECHS PEAKITNMN:

1) 2SO0, + 0, =2S03

2) CH4+ CO,«— 2CO + 2H,
B xakoM HampaBieHUU IPOU30MIET CMELIEHUE PABHOBECHUS ITPU TOHM>KEHHUH J1aBJICHUS?

Monyns 2

-YxaxuTte kBaHTOBbIe uucia (N, |, M, Ms) oaeKTpoHa, KOTOPBIA SBISETCS TOCISIHUM IO
TIOPSIIKY 3allOJIHEHUS, M OINpPEICINTE YUCIIO HECIIApEHHBIX JJIEKTPOHOB B aTOME JJIEMEHTa
TPETHEro MeproAa YeTBEPTOI IPYIIIbI IIaBHOM MOITPYIIIHL.

-BHellHIe yPOBHH aTOMOB MMEIOT BH: 25°2p', 4s°4p?, 5s°5p®, 6s'. B kakmx mepromax, W B
KakMX TOATpyNHax HaxoAaTcs 3TH 3jJeMeHThl? K KakuM 3JIeKTpOHHBIM ceMmeicTBaM OHHU
MIPUHAJIE)KAT?

-Onpenenure TUI THOPUAM3ALMU OpOMTANEN LEHTPAJIbHOIO aToMa B CIEAYIOUIMX YacTHULAX,
HA30BHUTE U M300pa3uTe reoMeTpuueckyro (Gopmy 3Tux yactull. OnpeaenuTe KpaTHOCTh CBSI3U U
COCTOSIHHE HACBIIIAEMOCTH IIEHTPAIBHOTO aTOMa.

AlCls, CHy4, Bl3, SCIFs, SiF4, GeF,.
Mogyns 3

- Ilepokcua Bomopona. Ctpoenue. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE cBoMcTBa. [IpuBeauTe
YpaBHEHUS PEaKIUM.
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- KakoBa (yHKIMS B OKHCIHTEIBbHO-BOCCTAaHOBHUTENBHBIX peakiusx SO, U cynb(puUTOB.
CocTaBuUTh YpaBHEHUS PEaKIUi, MPOUCXOAITUX TpH npomyckanun SO, uepe3 pactBopsl a)H»S
0)K,Cr,07 B kucnoii cpene.
- CocTaBUTh ypaBHEHUS PeaKIui

Mg + H,SOy4(komir) =

Zn + H,SO4 (pazd)=

Tlpumepwl 3a0anuii 0151 NPoGeOeHUss NPOMENCYMOYUHOL AMMeCmayuu N0 UMo2am 0C80EHUs.
OUCUUNTUHDL

- MeTogoM »1eKTpoHHOTo OanaHnca paccTaBuTh K03()(OUIMEHTHI B ypaBHEHUN PEAKLIUU
Kl+H;05+H,SO4=1,+K>S04+H,0, ko3 purmenT nepen BOCCTAaHOBUTEIEM PaBEH:

- MeTo10M 3JeKTpOHHOTO Oananca moaoopaTh K03()PHUIMEHTH B YpPaBHCHUH PEAKITUN

- 3akonunre ypaBHenue peaknuu Ca+tHNO;3(pa36)=..., METOIOM 3JIEKTPOHHOTO OaaHca
noaoepute K03(pPUIUEHTHI, yKaKuTe CyMMYy K03()(OUIIUEHTOB B MPABON YaCTH ypaBHEHHS
peakuuu

- MeTo10M 3JeKTpPOHHOTO OajlaHca paccTaBbTe KOAPPHUIIMEHTH B YPABHEHUH PEAKIIH
P+HNO3(pa36)+H,0=H3PO4+NO u ykaxxute cymmy K03GhGHIIMEHTOB B JI€BOW YaCTH ypaBHEHHS

TecToBBIC 3a1aHNA M0 AUCIHUILINHE
TectoBble 3a1anus Ui Sk3amMeHa pa3MmenieHsl Ha caiite MOC uncturyra
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12

Bonpocsl 1151 3k3amMeHa

1. OcHOBHbIE TIOHATHS XUMHH: aTOM, MOJIEKYJa, POCTOE U CII0KHOE BEIIECTBO, U30TOIBI,
XUMHUYECKHHM D3J€MEHT, XHUMudeckas (opmyna, aToMHas M MOJEKYJISpHas Macchl, MOJb,
MoJIIpHasi Macca, MOJISIPHBIN 00BEM.

2. OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COETMHEHUN (KUCIOTHI, COJIM, OKCU/IbI, OCHOBAHUS):
ONpENEICHUE, THUIIbl, XUMHUYECKHE CBOMCTBA, NoiydeHue. HoMeHkinaTypa HEOpraHW4ecKHx
COCIMHEHU.

3. [TonsiTHe 3KBUBaANEHTa, PKBUBAJIECHTHOTO 00beMa, MOJIIPHON Macchl SKBUBasleHTa. Pacuer
MOJIIDHOM MaccChl DJKBUBAJICHTA DJJIEMEHTA, OKCHJAA, KHCIOTHI, OCHOBAHMS, COJHM. 3aKOH
SKBUBAJICHTOB.

4. B3anmMocBs3p 3Heprun U Macchl (ypaBHeHHE DHHINTEIHA). 3aKOH MMOCTOSIHCTBA COCTABA.
3akoH KpaTHBIX OTHomeHUH. OObeNMHEHHBIM Ta30BbIM 3akoH (ypaBHeHue I'eii-Jlroccaka u
Boits-Mapuorra). YpaBuenue KiameiipoHa, ypaBHEHHE COCTOSHHS HACANBHOTO Tasza. 3aKoH
ABOraJipo u ClIeJICTBUS U3 HETO.

5. OcHOBHBIE CBEJICHUS O CTPOSHUH aToMa (COCTaB aTOMHBIX SiZIep, U30TOIbI, ONpeAeTIeHNE
XUMHYECKOro 3yieMeHTa). JIBoiicTBeHHas (KOpPIYCKYJISpHO-BOJIHOBas) NpHUpoOJa  CBeETa,
JJIEKTPOHA.

6. DU3NYECKUI CMBICT KBAHTOBBIX YUCE.

7. [lepuonuueckas cuctema snemenToB J[.M. MenzaeneeBa. DneKkTpoHHas KOHMUTYpaIus
atomoB. Ilepmommueckuit 3akon J[.M. MenneneeBa. Teopernueckoe 00OOCHOBaHUE
NEPUOANYECKOI0 3aKOHA. 3aKoH Mo3iu.

8. [lopsnox 3amojHEHUs BJIEKTPOHAMHU OpOWTaNel: MPUHLIMI HaUMEHbIIEH SHEPIuu,
npuHuun Ilaynu, npasuno Xysna, npasuio KiedkoBckoro.
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9. 3aBUCHMOCTh CBOWCTB DJJIEMEHTOB OT HUX TIOJIO)KEHHUS B TEPUOAMYECKON CHCTEME.
[leproan4yHOCTh M3MEHEHUN CBOWCTB (paAuyC, SHEPrusi MOHU3ALMHU, CPOJICTBO K JJIEKTPOHY,
AIEKTPOOTPHUIIATEIILHOCTB ).

10.  Xumuueckasi CBA3b. YCIOBHUS U MEXaHU3Mbl 00pa30BaHUSI XUMHUECKOH CBS3H. DHEPIus
CBSI3U.

11.  KoBaneHTHas cBs3b (MOJSIPHAS M HETIOJsIpHAs ). [[MTONBHBI MOMEHT.

12. CBoiicTBa KOB@JICHTHOW CBSI3M: HACHIIIAEMOCTb, HANpPaBICHHOCTb (G W T CBS3M),
MOJIIPU3YEMOCTb.

13.  T'ubpuamsaus opGuTaneii sp, Sp°, sp°.

14. Wonnas cBs3b. [Ipuposa u cBoiicTBa HOHHOM cBsi3u. [IpumMepsr 0Opa3oBaHusl.

15. BogoponHas cBs3b. YcioBHS 00pa3oBaHUs BOJOPOAHON CBsizu. OCOOEHHOCTH CBOWCTB
BEIIECTB C aCCOLIMUPOBAHHBIMU MOJIEKYJIaMHU.

16.  Merammndeckas cBsi3b. DJIEKTPOHHOE CTPOCHUE M OCOOEHHOCTH CBOMCTB METAJIIIOB.

17.  Xumwnueckass kuHeTuka. [IoHSATHE CKOPOCTH XUMHUYECKOW peakiuu. MaremaTudeckoe
BEIPAKCHHE.

18.  3aBuUCHUMOCTH CKOPOCTH XMMHYECKOH peaklUy OT KOHIIEHTPAIMH PEearupyrolnX BEllecTB
(3akoH gercTByronux macc). Koncranra ckopocTi.

19.  3aBucuUMOCTH CKOPOCTH XMMHYECKHX peakuuii or Temnepatypsl. [Ipasuno Bant ['odda.
YpaBHeHue Appenuyca.

20.  3aBUCHMMOCTb CKOPOCTH pEAaKIUU OT MPHUPOAbI BEIIECTB. ODHEPTrus aKTHBAIUH
XUMHUYECKHUX PEAKIHiA. AKTUBHPOBAHHBIA KOMIUICKC.

21.  VYckopeHue XUMHYECKMX peakuuid (katanuz). [lonstue o KaTanu3atopax W
KaTaIUTUYECKUX peaKkIMsIX. MexaHu3m JAEMCTBUS KaTaIn3aTopa.

22.  OOpatumble ¥ HEOOpaTUMbIE XUMHUYECKHE pEaKIUu. XHUMHUYECKOE pPaBHOBECHE.

KoncranTta XMMHYECKOTO paBHOBECHUA. CDaKTOpI)I, BJIMAIOIIMEC Ha HAIIPABJICHUC XHMHYCCKHX
peakiuii ¥ XUMHUYECKOe paBHOBecHe (KOHIIEHTpallus, Temieparypa, aaBinenue). [Ipunnun Jle
[ITaTense — bpayHa.

23.  N3MeHeHME BHYTPEHHEH SHEPIHH U SHTAIBIIUN B XUMUYECKHX PEAKIUIX.

24.  3akoH ['ecca u cinencTBus u3 3akoHa [ ecca.

25. CBobosnas sueprus ['u60ca.

26. | u Il 3aKoHBI TEPMOITMHAMUKH.

217. PactBopsl. IlonsaTe pacrBopurens, pacTBOpeHHOro BemlecrBa. I'uaparnas teopus [1.1.
Mengeneesa. ConpBaranus. [ 'uaparanus. PacTBopuMocTb, IpOU3BEIEHUE PACTBOPUMOCTH.

28.  IlousaTue: cuctemsl, (ha3bl, FOMOTEHHbIE U T€TEPOT€HHbIE CUCTEMBI.

29.  HacelmeHHble, HEHACHIIIEHHBIE, IEPECHIIEHHBIE PACTBOPHI.

30.  HMouHsle peakuuu B pactBopax. [Ipumepsl.

31.  Konnenrpanus pactBopa. CriocoObl BEIpaKEeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: a) MaccoBast

nonist (MPOLIEHTHAs KOHIIEHTpalus); 0) MoJsipHas KOHIIEHTpAIMs, B) MOJSpHAs KOHIEHTpAIUs
HKBHUBAJIEHTA; T') MOJISUIbHASI KOHLIEHTpALUs; 1) TUTP. PopMysia TUTPOBAHHUSL.

32.  Juddysus, ocmoc. Ocmotudeckoe nasienue. 3akon Baut-I'odda. Ocmoc B ipupose.
33.  TlepBorii 3akoH Paymst (TmoHFMOKEHWE JaBICHHUS Iapa PacTBOPUTENS HaJ PacTBOPOM).
Bropoii 3akon Payns (HOBBIIIEHHE TeMIEpaTypbl KWUICHUS W TOHWXKEHHE TeMIIepaTyphl
3aMep3aHusl paCTBOPOB).

34.  OcHOBHbIE TPU3HAKM U KJIAacCU(PUKAIMA JAUCHEPCHBIX CUCTEM. YCTOHYMBOCTB
KOJUTOM/IHBIX CUCTEM.

35.  Teopus snexrposnutuueckoil auccounanmu (TI) Appenuyca. KoHcranta M cTeneHb
nuccouuranuu. [IponsBeneHre pacTBOPUMOCTH.

36.  CumnbHble u cnalOble 31eKTpoJaUThl. CBOWCTBA KHUCIIOT, OCHOBAaHMH W COJEH C TOYKH
3perust TO/I.

37.  Huccoumarus Bojsl. loHHOE npou3BeneHue Bobl. Bomoponusiit mokaszarens (pH).

38. IMuaponus comnei.
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39. OxkucnurenbHo-BoccTaHoBUTENbHBIE peakunu (OBP). Tunst OBP.

40.  Crenenp oxuciaeHus. IloHsATHEe NpoLECCOB OKHUCIIEHUS, BOCCTAHOBIEHUS, OKHUCIMTEIS,
BOCCTAHOBUTEISL.

41.  Ilonsartue 00 371eKTPOJHBIX OTEHIMANaX. Y paBHeHue HepHera.

42,  T'anbBaHMYECKUI 37I€MEHT, IPUYMHBI BOSHUKHOBEHHUS HJIEKTPHUUYECKOTO TOKA.

43.  IlepBuuHble M BTOPUYHBIE XMMHMUYECKHE HUCTOYHMKM TOKAa. CBHHLIOBBIH aKKyMYJIATOP.
YcerpoiictBo. XUMHUECKUE PEAKLUHU IIPU Pa3psie U 3apsjie.

44,  DnexkTpoiu3 paciulaBa U pacTBOpa XJOpUAA HATPHUsl C HHEPTHBIMHM 3JIEKTPOJAMH.
DJEKTPOIU3 COJIeH C aKTUBHBIMHU JIeKTpofaMu. PapunnupoBanue meTamios.

45.  3axonsl Qapanes. [IpakTuyeckoe NpUMeHEHHE JIEKTPOIN3A.

46. Koppo3uss.  Buael  xoppo3uu:  XxuMmMuyeckas, dyekrpoxumuueckas.  Kopposus
OLIMHKOBAHHOI'O U JIY’KEHOT0 JKeJIe3a.

47. @DakTopbl, BIMAIONME HA WHTEHCHBHOCTH KOpPpo3uH. CrocoObl 3alIUThl METAJIOB OT

KOPPO3UU: MEXaHUYECKUE, XUMUUECKHE U IIEKTPUUECKHE.
Ouenka ypoBHsI ¢(popMHPOBAHHOCTH NMPO(PECCHOHAIBLHOI KOMIIETEeH U

» IlpodeccuonanpHas komnereHuuss OyIdeT cyuTaTbcs CHOPMHUPOBAHHOH Ha MOPO208OM
YPOBHE MpU HAIMYUU MPAaBUIBHBIX OTBETOB IO TecTaM OT 35 10 59%.

» IpodeccnonanbHas KOMIIETEHITUS OYyAET CUUTATHCS CPOPMHUPOBAHHOW HA HPOOBUHYHIOM
YPOBHE IpY HAJTUYMH MPABUIIbHBIX OTBETOB 110 TecTaM oT 60% 10 79%.

» llpodeccuoHanbHas KOMIETCHIUS OYIET CUATATHCS CPOPMUPOBAHHON HA 6bICOKOM YPOBHE
IIPU HaJIMYMU IPAaBUIBHBIX OTBETOB 10 TecTam 80% u Ooiee.

[Ipu »sTOoM »HK3aMeH HeoOXoauMm, JHOO I TMOATBEPXKACHUS YPOBHS  OLEHKHU
c(hOopMUPOBAHHOCTH MPOPECCUOHATHHOM KOMIETEHIIMU 10 TeCTaM, JIMOO JaeT BO3MOXKHOCTH
MOBBILICHUS OLEHKU YPOBHS CPOPMUPOBAHHOCTU MPO(HECCHOHATEHOM KOMITETEHITHH.

14. O6pa3oBaTeibHbIE TEXHOJIOTHH

Jnis ycnemHoM peanu3anuM 0O0pa3oBaTeIbHOro Mpolecca Mo AMCHUIUIMHE «XUMHSI» U
MOBBIIIEHUST €r0  A(PQPEKTUBHOCTH HCHOIB3YIOTCS KaK TPaIUIMOHHBIE II€Jaroru4ecKue
TEXHOJIOTUM, TaK M METOJAbl AaKTUBHOTO OOY4YEeHHMs: JeJoBas Wrpa, JEKIMs-BU3yallu3alus,
npoOJIeMHast JEKIIUS.

VY aenbHbIN Bec 3aHATHH, TPOBOJUMBIX C UCIIOJIB30BAaHUEM aKTHBHBIX U MHTEPAKTUBHBIX
METOJI0B 00YUYEHHUSI, B LIEJIOM IO TUCHUIUIMHE cOocTaBiseT 36 % ayAUTOPHBIX 3aHITHUH.

B pamkax ydeOGHOro Kypca MmpeaycMOTPEHbI JICKIIMOHHBIE 3aHSATHS C MCIIOJIb30BaHHEM
Ipe3eHTalMi, BHIIOJHEHHBIX B pegakrope Microsoft Office Power Point 2010 nmo BceM Temam
(100 %). (ITporpammuoe obecnieuenue: Microsoft Office Power Point 2010).

15. HIEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEUEHUSA 51
OBYYAIOIIUXCS TO JUCHUITTINHE
(no3uyuu pazoena Hymepylomcs cK603HOU Hymepayueil U Ha HUX OCYU,eCMAIOMCA
ccvinku uz 5-13 pazoenos)

1. Tmuaka H.JI. O6mmias xumust: yae6Hoe niocodue / H.JI. I'muuka - M.: Kropyc, 2010. — 752 c.
KonngecTBo 3K3eMIUISIpOB — 22.

2. 'muaxa H.JI. 3apmaum m ynpaxkuenus no oodmeit xumun / H.JI. I'muaka — M.: Knopyce, 2012 —
240 c. KoanuecTBo 3k3eMIIIsipoB — 32.

3. Ipece, U. A. OcHoBBI 00mmIei xumuu : ydebHoe mocobue / U. A. Ilpecc. — 4-e w3, —
Cankr-IlerepOypr : XUMU3JAT, 2020. — 352 ¢. — ISBN 078-5-93808-344-9. — Tekcr :
SJICKTPOHHBIA // DnekTpoHHO-OubOmoreunas cucrtema IPR BOOKS : [caiit]. — URL:
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http://www.iprbookshop.ru/97819.html (mara obOpamenus: 05.05.2021). — Pexum gocryma
http://www.iprbookshop.ru/97819

4. Tapmmn, A. II. OOmas u HeopraHudeckas XHMHS B CXeMaX, PHCYHKax, TaOJHIaX,
XUMUYECKHX peakiusax : yueb. mocodue / A. Il. Tapmmn. - CII6. : ITutep, 2011. - 288 c.
KonuuecTBo sk3emmuisapos — 1.

5. Crace H.®. CnpaBouHuK 1O 0OIIEH W HEOPraHWYECKOW XMMHUHU [DJIEKTPOHHBIA pecypcl:
yueOHOe mocobue/ Crace H.®D. — DnekrpoH. TekcToBble naHHBIe. — Tomck: Tomckuii

MOJIUTEXHUYECKU I YHUBEPCUTET, 2014. - 93 C. - Pexum JIoCTyma:
http://www.iprbookshop.ru/34718. — 95C «IPRbooks».

Memoouueckue ykazanus 01 00y4arOWUXCcs N0 0CE0EHUI0 OUCYUNIUHBL (MOOY )

6. Psoyxosa T.O. O6mas xumus. / Psaoyxosa T.0O.: yueOHOE mocoOue A CTYACHTOB OYHOH U
3a09HOl (hopM oOyueHus. - Durenbe: U3n-Bo OTU (pmwman) CI'TY umenu arapuna 10.A.,
2015.- 48 c¢. KoamuectBo sx3emiutsgpos — 40. http://techn.sstu.ru/WebLib/23094.pdf

7. PabyxoBa T.O. PactBops / Psioyxosa T.O., HeBepnas O.I'., SlkoBieB A.B.: yuebHoe nocobue
JUIsL CTYJICHTOB OYHOM W 3a04HOU ¢dopM oOydenwus. - Durenbc: U3n-Bo OTU (pumuan) CI'TY
umenu [arapumna 1O.A., 2014. - 52 c. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonuuectBo sx3emiusipos — 45. http://techn.sstu.ru/WebLib/23095.pdf

8. Psbyxora T.O. Heopranwueckas xumusi. / PsOyxosa T.O.: yuebHOE TOCOOHE ISl CTYACHTOB I
OYHOI U 3a04HOM QopMm o0ydenus. - Jurensc: Uzn-so OTU (punuan) CI'TY umenu ['arapuna
I0.A. , 2015.- 56 c. KoanuectBo 3x3emmuisipoB — 40. http://techn.sstu.ru/WebLib/23017.pdf

9. PsadyxoBa T.O. OkucIHTEIBHO-BOCCTAHOBHUTEIBbHBIC peakiuu pactBopax /Psdyxosa T.O.:
y4eOHOe TTocoOue /sl CTYACHTOB OYHOM M 3a04HOi popMm 00yueHus. 13m.ont.auck (CD-ROM) -
Ourenbe: U3n-Bo OTU (bunuan) CI'TY umenu I'arapuna FO.A., 2016. - DnekTpoHHBIN aHAIOT
nevyaTHOTo u3fanus. - Pexxum pocrymna : http://techn.sstu.ru/WebLib/23096.pdf

10. PsabyxoBa T.O. PemeObHuk mo oOmeil xumun. MeToaudyeckue YyKazaHus Ui
CaMOCTOSITENIbHOW ~ paboThl W pelmeHu0  3amad. —  OHrense, 2012, 21 c.
http://techn.sstu.ru/WebLib/23020.pdf

11. PsOyxoBa T.O. Knaccsl Heoprannuyeckux BemiectB / Psoyxosa T.O.: yueOHoe nocoOue amns
CTYJEHTOB BCEX HampaBJieHU 1 GopM 00ydeHHUs, U3YHaIOIIUX XUMUIO - DHrenbe : U3n-s8o OTU
(pumman) CI'TY wumenum larapuna FO.A. ,2013 .- 32 c. KommuectBo sk3emrmuisipoB — 40.
http://techn.sstu.ru/WebL ib/23023.pdf

12. OxumeBa H.A., PsOyxoBa T.0. Xumus: yuyeOHOe mmocodue ajsi CTYyJSHTOB 3a04HON (POPMBI
oOyuenus/ Oxumena H.A., — Durensc : U3a-Bo OTU (punuan) CI'TY umenn ['arapuna FO.A. ,
2012. — 92 c. KonnuectBo sx3emmsipoB — 70. http://techn.sstu.ru/WebLib/23099.pdf

HNHuTepHeT-pecypcesl

NHcTuTyT MMeeT omepannoHHble cucTeMbl Windows, 3JEKTPOHHBIE BEPCHH YICOHHUKOB,
MocoOMii, METOMYECKUX Pa3padOTOK, yKa3aHHH M PEKOMEHIAIMil M0 BCeM BUIaM Y4eOHOI
paboThI, TPETYCMOTPEHHBIX pabodeil mporpaMMon, HaxXOASIIHeCs] B CBOOOJTHOM JIOCTYIIE IS
CTYICHTOB, 00yYaroIUXCs B BYy3e€.

HUctounuku MOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105 Xumus

16. MaTepuaibHO-TeXHHYECKOe o0ecnedyeHue
Ilepeyenb u onMcaHue y4eOHBIX ayAUTOPHIA:
YueOHast ayiuTOPUA AJIs1 NPOBEICHUs 3aHATHH JIEKIMOHHOI0 THIIA
®r'oC BO
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YKOMIUIEKTOBaHA CIICNUATM3UPOBAHHON MeEOENbl0 W TEeXHHYECKUMHU CPEACTBAMHU
oOyuenus: 9 cronoB, 18 crynbeB; paboyee MecTO MpenojaBaTelis; MapKepHas  JOCKa;
npoektop  View  Sonic, pYJIOHHBI  NPOEKUMOHHBIM  AKpaH, CHUCTEeMHBIH  OJIOK
(Atom2550/41'6/500, knmaBuaTypa, MBIIIb) MOJAKIIOUEHHBIH B CETh C BBIX0JOM B MHTEepHET U
J0cTyrnoM B nH(popmannoHHo-o6pazoBatenbhyio cpeny DTU (bumman) CI'TY umenu [Narapuna
FO.A., yuebHO-HarisAHbIE TTOCOOUS (BHI€0, ayAHO MaTepHasbl, IJIAHIIEThl, MAKEThl U T.IL.),
o0ecreynBamIIMe TEMATUYECKHE MUIIOCTPAlMM 10 pabodeil mporpamme AMCHUIUIMHBL,
MynbTHIICHTpUYra CM-6M, peakTUBBI, IITATUBBI, CHUPTOBKHU, Bechl Shinko AJH-220 CE-220,
10CYyJ1a XUMHUYECKasi CTEKJITHHASL, TUIAKATHI.

ITporpammuoe obecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

YueOHass ayauTopusi Uil MPOBeAeHHUs 3aHATHII CEMUHAPCKOI0 TUIA, BbHINOJIHEHUS
KYPCOBBIX PadoT, TeKyllero KOHTPOJIsI U NMPOMEXKYTOYHO# aTTecTallii, rPyNMmoOBbLIX H
HHIMBUAYAJbHBIX KOHCYJIbTAIUH

VYKOMIIJIEKTOBaHA CIEHUAIM3UPOBAHHOW MEOENbl0 W TEXHHYECKUMH CpPEACTBAMHU
oOyuenus: 10 ctosnos, 20 crynbeB oOydaromuxcs; paboyee MECTO MPEnoaBaTelis; KilacCHas
JI0CKa; HOYTOYK, MOJKJIIOUEHHBIH K VIHTEpHET; JeMOHCTPAlMOHHOE 00OpYAOBaHUE M Y4eOHO-
HaTrJIsiTHbIE TOCOOUS

YueOHas n1adopatopust

YKOMIUIEKTOBaHA CIEUUAIN3UPOBAHHON MeOenpl0 M TEXHUYECKUMHU CpEICTBaMU
oOyuenus: 9 cromoB, 18 crymbeB; pabodee MeCTO MperNojaBaTelis; MapKepHas  JIOCKa;
npoektop  View  Sonic, pyJOHHBIH  NPOEKIMOHHBIA  SKpaH, CHUCTEMHBIH  OJOK
(Atom2550/41'6/500, xmaBuaTypa, MBIIIb) MOAKIIOYCHHBIA B CETh C BBIXOJOM B MHTEpHET H
JIocTynoM B nHpopmannoHHo-obpazoBatenbhyto cpeny TU (bunuan) CI'TY umenu [Marapuna
10.A., yueOHO-HarmsaHbIe TOCOOMS (BHIEO, ayAHO MaTepHajbl, IUIAHIIETHl, MAKeThl U T.II.),
oOecrieunBaroIIe TeMAaTHYECKWE WIUIIOCTpallid MO paboyeil mporpaMMe IUCHUIUIHHBI,
myibTHIEHTpUpYra CM-6M, peakTuBbl, ITAaTUBBI, CIUPTOBKH, Bechl Shinko AJH-220 CE-220,
MoCy/ia XUMUYeCKas CTeKIISIHHAs, TUIaKaThl.

[Mporpammuoe obecnieuenune: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

YKOMIIJIEKTOBaHA CIENUAIM3UPOBAHHOW MEOENbl0 W TEXHHYECKUMH CpPEACTBAMHU
oOydeHus: ocHaiieHa MynbTulieHTpudyroit CM-6M, peakTuBaMu, MITATUBAMHU, CTUPTOBKAMU,
Becamu Shinko AJH-220 CE-220, mocyaoii XUMHUYECKOH CTCKIISTHHOM, TUTaKaTaMu, HarJIsTHBIMU
MOoCOOMSMH, BHJEO, ayAHO MaTepuaiamMH, MYJIbTUMEIUIHOW ammaparypoil, MiaHIIeTaMHu,
MaKeTaMH | T.II.
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PaGouyto nporpammy coctaBui noneHT kapeapst EMH = (O.I'. HeBepHas)
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