MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.0.17

(undexc oucyuniumsi)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI
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(Haumenosanue OUCYUNIUHbL)

10 HAMPABJICHUIO MMOATOTOBKH
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TexHOIOrHH CBAPOYHOTO MTPOU3BOJICTBA M MHKCHEPHUS TTIOBEPXHOCTEH
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[IpakTnueckue 4 4
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,25 0,25
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Hroro 180 180
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Bnapeneu: Bynes Anekcanap CusicatoBuy
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Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.T.H. Tpommua M.A.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HalpaBJIeHUs OATOTOBKU
15.03.01 MammHocTpoeHue

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2026 r.

Nudopmanus 06 akryanuzannu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[Iporokoin 3aceqanus uentpa No__ ot «_ » 20 T
IIpoTtokon 3acenanus neHTpa Ne_ oT «_ » 201
[Iporokoin 3aceqanust uentpa No__ ot «_ » 20 T
COI'JTACOBAHO

3aBenyronuii kadenpoit «Cpapka, o0paboTka MaTepuaioB JaBJIEHUEM W POJCTBEHHbBIC
IPOLECCHD)

« » 20 I. B.B. EnplioB
(noonucw) (H.0. Damunus)
VTBEPXJIEHO

Ha 3aceganun LHEHTpa MEIUIIUHCKON XMMMHU

(mpoTokon 3acemanust Ne 2 ot «27» aBrycra 2021 r.).



1. eab ocBOeHUST TUCHUILTAHBI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEILECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aUMHBIX IIPEBPALICHUSAX.

2. MecTto nucnumimnabl B crpykrype OIIOII BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUuKa).

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
npenuiecTsyromee:  «MartepuanoBejeHUE W TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
«KOHTpOIb KauecTBa CBAPHBIX COCAUHEHUN.

3. I[Inanupyemble pe3yJbTaThl 00y4eHHS
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeHIU I o0y4eHuUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHUE)
OIIK-1. Cmocob6en | OIIK-1.5. Crnioco6eH | 3HaTh: KiacCH(DHUKAIIUI0 XUMHUYECKHUX
MIPUMCHSIT MIPOBOJNTH JTA0OPATOPHBIN | MPOIIECCOB, MIPOTEKAFOIIINX Ha
€CTECTBEHHOHAy4YHbIE U | OKCIIEPUMEHT u | oObekTe npodeccnoHanbHOM
OOIICHH)KEHEPHBIE o0OpabaTeiBaTh pPE3yJIbTaThl | NCATCILHOCTH,; OCHOBHBIC TOHSATHS U
3HAHUA, METOJIbl | U3MEPEHUN 3aKOHBl XWMHUHU, OCHOBHBIE 3aKOHBI

MATEMAaTHYCCKOI'O aHaJInu3a

B3aUMOCBA3U MCXKAY CTPOCHUCM U

n MOICIINPOBAHUS B XUMHYSCKHUMH CBOMCTBAMH BCIICCTB,

npodecCHOHATBLHON OCHOBHEIE 3aKOHOMEPHOCTH,
JeSITeIbHOCTH COTMPOBOXKAAIOIINE B3aUMOJICHCTBUS
BEIIECTB
YMmers: OTIpeeIsATh IPUPOAY
XUMHUYCCKUX mponeccos,
MPOTEKAIOIINX Ha o0BeKTe
MpopeCCUOHAIBPHOU  JCSATEIHHOCTH;

OPUMEHATh OCHOBHBIE TMOHATHS U
3aKOHbI XWMHUH, OCHOBHBIC 3aKOHBbI
B3aUMOCBSA3M MEXJy CTPOCHHEM U
XUMHAYECKUMHU CBOMCTBAMHU BCIICCTB,
OCHOBHbIE 3aKOHOMEPHOCTH,
CONPOBOXKAIOIINE B3aUMOJICUCTBHUS
BEIECTB  JUIs  pelIeHus  3ajgad
poeCCHOHATBHON NIEATETLHOCTH

Bnaners: Meronamu  ompeaeneHHs
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECCKUX
IIPOLIECCOB, MPOTEKAIOIINX Ha
o0BekTe npodeccroHanbHOM
NeSITebHOCTH; METOAUKON
MIPOBEACHUS pacyeToB c
WCIOJIb30BAHUEM OCHOBHBIX TOHSATHHA
1 3aKOHOB XMMHWHU, OCHOBHBIX 3aKOHOB




®opmMupyembie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

I[InannpyemMble pe3y/ibTaThl
o0yueHust

B3aUMOCBA3U MEXAY CTPOCHUEM U
XUMHYSCKUMU CBOMCTBaMHU BCIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,
CONIPOBOXKIAIOIINX B3aWMOJICHCTBHUS
BEIIECTB  JUIA  peIIeHHs  3a/1ad
npodeccrnoHabHOM
JEATeILHOCTH
OIIK-5. Cnocoben | OIIK-5.1. YmMmeer | 3HaTh: METO/IbI IIPOBEICHUS
paboTaTh C HOPMAaTHBHO- | CONOCTABIIATH U | 9KCIEPHUMEHTAJIbHBIX HCCIICIOBAHUM
TEXHHYECKOM oOpabaThiBaTh pPE3YNbTAThl | C  HMCIOJB30BAaHHEM CTaHIAPTHOTO
JTOKyMEHTaINEeH, UCCIIeIOBATENHCKON XMMHYECKOTO obopynoBaHus,
CBSI3aHHOU C | IeATeNbHOCTH, HWCHOJB3Yys | MPHOOPOB, MAaTEpHATIOB U 00pabOTKH
npodeccHoHaIbHOM CTaH/IapTHOE HIOJTYYSHHBIX pe3yIbTaTOB
IEATENBHOCTBIO, C YYE€TOM | 000py/I0BaHHE, MPHOOPH! U | YMETh: MPHUMEHSATH TEOPETHUECKHE
CTaH/JapTOB, HOPM U | MaTepHajbl 3HAHHS TUIst IIPOBEICHHUS
paBuII IKCIIEPUMEHTa C HCIIOJIb30BAHUEM
CTaH/apTHOTO XHMHYECKOTO
o0opynoBaHus, npu0opoB,
MaTepuaJioB W  0OpabOTKH  ero
pe3yabTaTOB
Bragers: MeTomamMM  IIOCTaHOBKH

JKCIIEPUMEHTA C HCIIOJIb30BAHUEM
CTaHJApTHOTO XUMHUYECKOTO
o0opyoBaHus, npu0opoB,
MaTepHajJoB U aHAIN3a IOJy4YEHHON
nHpopmanuu




4. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

DopMBbI TEKYLLET0

XUMHUYCCKUX peaKuHﬁ KOHIICHTpaluu,
JaBJICHHUS, TCMIICPATYPHI,

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHiTHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Monyib 1. Jlexrust (JIek1)  |OcCHOBHBIC MOHATHS U 3aKOHBI XUMHHU 4 2 - -
CtpoeHue u JlaboparopHoe  |OmpeneneHue  MOJSPHOW  Macchl 4 2 - - Otuer no
CBOMCTBA BellecTBa (3ansaTue (JIabl)  |IkBUBajeHTa MeTaia mabopaTtopHoi
pabote Nel
[Ipaktuyeckoe  |Pacyersl mo popmynam u ypaBHEHHSIM 4 2 - - KontponbHast pabota
sansitue (Ipl) Nel
CamocTtosrenbHasi|OCHOBHBIE KJIacChl HEOPTaHUYECKUX 4 42 - -
pabota (Cpl) BEILIECTB. Crpoenue aTOMOB.
[leproguueckast cucreMa »3JIEMEHTOB
.. MenneneeBa. XMMHYECKasi CBS3b.
[IpocTpancTBeHHOE CTpOCHHE
Monyns 2. Jlexuusa (JIek2)  |TepmoamHammuka XUMHYECKHUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BHJIBI CHCTEM, MapaMeTphI
KIHETHKA u GyHKIMHU cocTosiHus. 3akoH ['ecca
XUMHUYCCKHX JlaboparopHoe  |OmnpeneneHe SHTAIBINN PEAKIUH 4 2 - - Otuer no
[IPOLIECCOB 3anstue (J1a62) mabopaTtopHoit
pabote No2
CamocrosrenbHas | TepMoaHaMUKa XUMHUYECKUX 4 42 - -
pabota (Cp2) npoueccoB.  DYyHKUHUHM  COCTOSHMA:
BHYTPEHHSISI ~ DHEPrUs,  DHTAJIBIIHA,
SHTpOIINS, SHEprus I'u66ca.
Hamnpasnenune IIPOTEKAHUs
XMMHYECKUX peakiui. XuMHUYecKas
KWHETHKA. BinsHue Ha CKOpOCTh




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Monyib 3. [IpakTuueckoe DIJIEKTPOXUMHUYECKHUE TTPOIIECCHI 4 2 - - KonTponbhas
PactBops! n sanstue (I1p2) pabota No2
PIEKTPOXUMHUYECKUE
[IPOLIECCBI CamocrosrenbHasi|PactBoppl.  CriocoObl  BBIpaXKEHHUS 4 50 - -
pabota (Cp3) KOHILICHTPAaLUU pPacTBOPOB.
KonnuraruBable CBOWHCTBA pPacTBOPOB.
CBoiicTBa pacTBOPOB DJIEKTPOJIUTOB:
JUCCOLMAIUS. MOHHOE MPOU3BEICHHE
BOJIbI, TIPOM3BEICHUE PACTBOPUMOCTH,
THIPOIIU3 coneii, HaIpaBliCHUE
OoOMeHHBIX peakiuil. OKHCIUTENbHO-
BOCCTAHOBUTEIIbHBIC PEaKIm.
DNEeKTPOXUMHUYECKHE CHCTEMBI.
l'anpBannyeckue JJIEMEHTHI.
DNEeKTpoNN3 pPacIulaBOB M BOJHBIX
pactBopoB. 3akoHbl Dapanest.
KoHntpoub IToaroroBka K 3a4ueTy 4 3,75 - - Bormpocs! k 3auery
Ne 1-50
[Tpomexyrounas |[IpomexyrouHas aTTectanus (3a4eT) 4 0,25 - - Bomnpocs! k 3auety
arrecrarms (TTA) Ne 1-50
Hroro:| 180 -




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanu3anuu AUCHUIUIMHBI UCHOIB3YETCSI TEXHOJIOTUS TPAJAUIMOHHOTO OOYYCHHS —
opranu3zais y4eOHOTO Ipolecca B By3e, OCHOBaHHAs Ha JICKITMOHHO-CEMUHAPCKO-3a4eTHON (hopMax
oOydenus. K ¢opmam oOydeHHsS] OTHOCATCS JICKIMH, TMPAKTHUECKHUE W JTa0OpaTOpHBIC 3aHATHUS, a
TaKXe CaMOCTOsITelbHass pabora. Ha JIeKIUAX HCIONB3YIOTCS HATISTHBIC M CIOBECHBIC METOIbI
00ydeHusI, Ha PAKTHYECKHUX U JTA0OPATOPHBIX 3aHATUSX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUECKUE
METO/IBI.

6. MeToanyeckue yKa3aHUusl 0 OCBOEHHIO THCIMILINHBI
Moayasb 1. CTpoeHne U CBOiicTBa BellecTBa

Tema JeKIIUOHHOIO 3AHATHA .
OCHOBHBIG IIOHATHUA U 3aKOHBI XUMHU.

Tema 1a00paTOPHOTo 3aHSITHS:
OmnpeneneHre MOJSIPHOW MacChl SKBHBAJICHTa METAJLIa.

TeMa NPAKTHYECKOTO 3AHATHSA .
Pacuers! o hopmynam U ypaBHEHUSIM.

H3y4nB faHHBIA MOAYJIb, CTYJEHT J0JIKEH:

UMETb IPECTaBIeHNE 00 OCHOBHBIX ITOHATHUAX U 3aKOHAX XMMUU; KJIACCU(UKALIUU BEILECTB;
CTPOCHHMHM aTOMA; TUIIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHBI€ [TOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKHI SKBUBAJICHT, MOJISIPHASI MacCa XUMUYECKOTO IKBHBAJICHTA);

- OCHOBHBIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MaccChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOILEHHH, ABoraJipo, ypaBHeHne MenneneeBa-Knanelipona, 00beIMHEHHBIH Ira30BbIi 3aKO0H);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUs aTOMa; KBAaHTOBBIC
quciIa, IpaBUiIa U MPUHIMIIEI COCTABJIEHUS 3JIEKTPOHHON KOHPUTypaIllii XMMUYECKOTO 3JIEMEHTa;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METANINYECKYIO0, BOJOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.

YMeThb:

- IIPOBOJIUTH KOJIMYECTBEHHBIE PACUYETHI 110 YPABHEHUSAM XUMUYECKUX PEAKLUN;

- COCTaBJIATh YJIEKTPOHHYIO KOH(PUTYPALIMIO XUMUYECKUX JIEMEHTOB;

- ONpPENENATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €T0 IIPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJIATh CTPYKTYPHYIO (pOpMYITy BellecTBa.

MeToanyeckre peKOMEHIALUM 110 U3YYEHUI0 MOIYJISA

[Ipu ocBOCHMM MOy HEOOXOIUMO:

- U3Y4UTh Y4eOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUIUIUHEI,
WCTIOJIB3Ys JICKIIMOHHBIN MaTepuai v JIUTEPaTypy MO JaHHOW TEMaTHKE;

- aKIICHTUPOBATh BHHMAHHME HA: OCHOBHBIX TOHSATUSAX W 3aKOHAX XHMUU;
KJaccu(puKauu BENMIECTB; OOIMUX XMMHYECKHX CBOMCTBAX BEIIECTB OJHOTO Kjacca; CTPOSHUH
aTOMa; KBAaHTOBBIX YHUCIAX; COCTABJICHHUH DSJCKTPOHHONW KOH(MUTYpallM¥ XUMHUYECKHX DJIEMEHTOB;
TUMNAX XUMUYECKOU CBSI3U; MPOCTPAHCTBEHHOM CTPOEHUU MOJIEKYJIL.

- OTBETHUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. Urto Takoe oTHOCUTEIbHAs aTOMHAast Macca? PaccunTtaiite OTHOCUTEIBbHYIO aTOMHYIO
Maccy cepsl, ect M(S)=5,3-10%r, a m(C)=2,0-102%r.



2. PaccuunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpPHOM KHCIOTBI, €ClH ee
OTHOCHUTEIIbHAS MOJICKYJIsIpHAs Macca paBHa 98.

3. OtHocuTeNbHAs TUIOTHOCTH Ta3a MO BOJOPOAY, coaepxaiiero 27,27% yriepoaa u
72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBHYKO MOJIEKYJSIPHYIO MacCy rasa U €ro
XUMHUYECKYI0 (hopmyIy.

4, OTHOCUTENBHBIC TTIOTHOCTH Ta30B MO BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Mmaccy | 1 xaxzoro rasa.

5. Onpenenure, Kakoil 310 Meta, eciu 1,6 T kanbiua U 2,615 © IBYyXBaJlEHTHOTO
MeTaslia BHITECHSIOT U3 KHCIIOThI OJJMHAKOBBIA 00bEM BOJOPOAA MPU OJHUX U TEX YK€ YCIOBUSIX.

6. Xnopun Metamia conepxkut 69% xnopa. OTHOcHUTENpHAs aTOMHas Macca MeTajlia
paBHa 47,9. Onpenenure CTeNeHb OKUCICHUS METalJIa B 3TOM COE€IMHEHUH.

7. [Ipu temneparype 100°C u naBnennn 50 aTm. ra3 3aanMaer o6bem 10 M°. TIpusenuTe
00bEM 3TOTO Ta3a K H.y.

8. Hanuimure nosnnele 351eKTPOHHBIE KOH(PUTYPALIMA ATOMOB 3JIEMEHTOB C OPSIKOBBIMU
HoMepamu 15 u 23. YkaxuTe BaJIEHTHBIE 2JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummre 31MeKTpoHHbIe KOH(GUTYPALMH aTOMOB Cephl M XpoMa 1 noHoB S u Cri*,
CpaBHHTE pauyCchl aTOMOB U HOHOB.

10. VY KakuX U3 HIDKE MPHUBEIECHHBIX MOJIEKYJ XMMHUYECKHE CBS3H HMEIOT MOJISPHBIN
xapakrep: Oz, CO, HF, N2, NHa.

11. Omnpenenure BaJ€HTHOCTh AIFOMUHUS B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSX.

12. UYemy paBHa Macca 1 MOJIb SKBUBAJIEHTOB 0JIOBA B PEAKIIMSX €r0 BOCCTAHOBIJICHHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. Paccuuraiite MOJSpHYIO MacCy OSKBUBAJICHTA JKeJle€3a B COCIAMHEHUSAX €ro C
KHUCTIOpOJIOM, coaeprkaiux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJSIPHYIO MacCy OHKBHMBAJIGHTA HOHOB JKelie3a B
TIpUBEICHHBIX peakuusx: a) Fe* +1e = Fe?*; 6) Fe* + 30H" = Fe(OH);

15. Paccuunraiite MonsipHYIO Maccy skBUBajieHTa Metasuia, eciiu 0,029 T ero BHITECHSIOT

u3 kucnotsl 30 M Boopoaa (H.y.).
Mopayib 2. TepMoanHAMUKA U KHHETHKA XUMUYECKUX MPOLECCOB

Tema JeKIIUOHHOTIO 3AHATHSA:
TepMoauHaMHUKa XUMUUYECKHUX TTPOLIECCOB: BUJIBI CUCTEM, MTApaMETPhl U (DYHKITUH COCTOSTHUSI.
3akoH I'ecca.

Tema n1abopaTopHOro 3aHATHS:
Onpenenenye SHTAIBINU PEAKIIUHU.

N3y4nB NaHHBIA MOAYJIb, CTYJAEHT H0JIKEH:

UMETb MPECTaBICHNE 00 YHEPreTHYECKUX N3MEHEHHSIX B CUCTEMAX, B KOTOPBIX IPOUCXOIUT
B3aMMOJICHICTBHE MEXAY BELIECTBAMM; CKOPOCTM XHMHYECKHMX peakuuid U MeTojax ee
PETyJINPOBAHHUS.

3HATh:

- TEpMOJIMHAMHYECKHE (PYHKLMU COCTOSHUS, CIIoco0 U3 pacuera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BIIMSIHUE TEMIIEPATypbl HAa BO3MOYKHOCTH IPOTEKaHMS PEAKLUU B 3aBUCHUMOCTH OT
YHUCJIEHHBIX 3HAaYEHUH SHTAJIBIINY U SHTPOIUU PEAKIIUY;

- BJIMSIHHE Ha CKOPOCTh XMMHYECKOH peaklMu KOHIEHTpalMU (3aKOH JeHCTBYIOIIUX
Macc);

- BJIIMSIHME Ha CKOpPOCTh peakluu Temrneparypsl (npasuio Bant-I'opda u ypaBHeHue
AppeHnnyca);

- BIIMSTHUE HA CKOPOCTh PEAKIIMM KaTaJau3aTOPOB;



- XUMHUYECKOEe paBHOBECHE M crloco0bI ero cMmernienus (mpuniui Jle [llarense)
yMeTh:

- ONpEIEATh BO3MOXKHOCTh IPOTEKAHUS PEAKIUY;

- PEryaupoBaTh CKOPOCTh XMMUYECKOMN peaKIuu.

MeToanyeckue peKOMEHAAMH 110 U3YUYCHUIO MOAYJIS

[Tpu ocBOeHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4YUTh Yy4YeOHBII MaTepuas IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUIUIUHEI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepuai U JUTEPaTypy M0 JTaHHON TEMaTHKE;

- aKLIEHTUPOBAaTh BHHMAHHWE HA: DSHTAJbIMHM OOpa30BaHMsI, CTOPAaHUS U PEaKLUU;
SHTPOIIMHU BEUIECTBA M peakuuu; >Hepruu [mbOca; KMHETHYECKHX YPaBHEHUSX M TOMO- U
TeTepOTreHHBIX pPEaKIUil; JHEepruM aKTHBAIMH,; OCOOCHHOCTSX TMPOTEKAHMUSI TIeTEPOTreHHBIX
IIPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €r0 CMELICHUS.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. ITpu coenumHenun 3,2 T Xxene3a ¢ KuciopoigoM Beuienwioch 40 k/[x Tteria.
PaccuuTaiite sHTaNBINIO 00pa3oBanus okcuaa sxkenesa (I1).

2. Paccuuraiite TEI0TBOPHYIO CITIOCOOHOCTH METaHa.

3. PaccunraiiTe KOIMYECTBO TeIlIa, KOTOPOE BBIAEIUTCA Tpu cropanuu 50 m® cmecn,
cocrosen u3 50% kucnoposa, 25% Bogopoaa u 25% yriaekuciioro rasa.

4. Cnenaiite BBIBOJ, O BO3MOXXHOCTH CaMOIPOM3BOJBHOI'O MPOTEKAHUS PpEaKUUH B
CTAaHAPTHBIX YCIOBHUAX, eciu u3BecTHO, uto AH,? = - 293 /I, AS,’ = 27 JIx/K.

5. Paccuuraiite sutansnuto peakuun: 2NaOH 1) + H2SO400) = Na2SOusre) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M OSHTPONUM Ul  CIELYIOILEro
TepMoanHamuieckoro npouecca: 2Har) + Oz = 2H20.

7. B kakux ciydasx SHTaJbIUg CropaHUs IPOCTOrO BELIECTBA pPAaBHA SHTAIbIIHNU
00pa30BaHUs CIOKHOI0?

8. Kaxk BbIpakaeTcss CKOPOCTh XMMUYECKON PEAKLUHU 110 3aKOHY JIECHCTBYIOIIMX MAcC B
TOMOTEHHBIX U IeTepOreHHbIX PeaKkusix?

9. Omnpenenure 00U M YaCTHBIC TOPSIKH 10 KOMIIOHEHTAM CIIEAYIOMEH XUMUYECKOM
peakmuu: 2C2Hg + 702 — 4CO2 + 6H20.

10. Bo ckonbko pa3 MU3MEHHUTCS CKOPOCTh pEaKlMU IMPU M3MEHEHUU TEeMIIepaTypbl Ha
30°C, eciut vy =3,0?

11. Kak u3menunTcs vnp razodaznoit peakuu 2A + 3B = 2C npu yBenTM4eHUU J1aBICHUS
B 2 paza?

12. [Touemy vrp peaxuu Na + H20 — otnmugaercst ot vy peakuuu Ca + H20 —?

13. Hanummure maTemaTnueckoe BbIpakeHUE Il cCKopocTh npsiMoi peakuuu CaO () +
COzr) — CaCO3(w).

14. V3meHeHHne KakuxX (PaKTOpOB BBI3OBET CMEIEHHE PAaBHOBECHS OOpaTUMON peakLuu

CAHO = o
N2 + 3H2 <> 2NHas; AH |, =-92 k][ B CTOpOHY NPsIMO¥ peakiyu’?

15. BerurcinTe HCXOMHBIE KOHIIEHTPAIUN BEIIECTB, €CIIM PABHOBECHBIE KOHIIEHTPAIIMH
usBectHBl: 2NO + Cl2 <> 2NOCI, [NO]J=1,5 momns/m, [Cl2]=1 mons/1, [NOCI]=0,5 Mo/

MopnyJb 3. PacTBOpBI M JIEKTPOXHMHYECKHE ITPOLECChI

Tema npakTH4YecKOro 3aHATHA:
DIEeKTPOXUMHUYECKHE TTPOLIECCHI.

N3yunB NaHHBIA MOAYJIb, CTYAEHT A0JIKEH:

UMETh TPEJCTaBIEHUE O PacTBOpax; O Crnocobax BBIPAKEHHsI KOHIEHTpAIlMU PacTBOPOB;
CBOMCTBax pacTBOpPOB; 00 OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUAK; 3JIEKTPOXUMHUUYECKHUX
[poleccax: rajlbBaHUYECKUX, IEKTPOIN3a, KOPPO3HUH.



3HATh:

- COCTaBHBIE YaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAYKEHHE COCTaBa PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOIUTOB;

- HanpaBJIeHuE OOMEHHBIX MPOLIECCOB B PACTBOPAX JIEKTPOJIUTOB;

- METO/Abl  ypaBHMBAHUS  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTof
AIIEKTPOHHOTO OaraHca v MOJypeaKiuii);

- rajlbBaHMYECKHUE MPOLECCHl U PadOTy rajlbBAaHUYECKUX IEMEHTOB;

- 3IIEKTPOJIN3 PACIIIIABOB M BOJAHBIX PACTBOPOB AJIEKTPOJIHUTOB,;

- 3aKOHBI HJIEKTPOJIN3A;

- BUIBI KOPPO3UU U MEXAHU3MBI UX MTPOTCKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3UH.

- MPOBOAUTH XMMHUECKHI SKCIIEPUMEHT U aHAJIN3 MOJIYYEHHBIX PE3yJIbTaTOB;

- OIpEAEIATh KOHLIEHTPALUIO PACTBOPOB;

- OTIpeIeIIATh CBOICTBA PACTBOPOB;

- paccTaBiATh KOA((OUIUECHTHI B OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTaBJISITh TaJbBAaHUYECKHE IMPOLIECCHI, OMPEAENATh DIEKTPOIBUKYIIYIO CHITY
raJbBaHUYECKUX AJIEMEHTOB;

- COCTaBIISITh MPOIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;

- OIpPEAEIATh KOJIMYECTBA O0PA3yIOLIMXCS HA AIEKTPOAAX BEIIECTB MIPH IEKTPOIIM3E;

- COCTaBIISITh MPOIECCHl XUMUYECKOHN U ANEKTPOXUMUYECKON KOPPO3HUU;

- noa0UpaTh COCOOBI 3aIIUTH METAJUIOB OT KOPPO3HUH.

MeTtoanyeckue peKOMeHAAIUH 110 U3YYEeHUIO MOTYJIsI

ITpu ocBOEHMM MOJTYJIs1 HEOOXOJUMO:

- U3Y4YUTh Y4YeOHbII MaTepuas 10 COOTBETCTBYIOLIEMY MOJIYJO JUCLUUIUIMHBI,
WCIIOJIb3YS JIEKIIMOHHBIM MaTepUai U JUTEPaTypy 110 JTaHHON TEMAaTHKE;

- AKLIEHTUPOBATh BHHMMAaHHE HA: COCTAaB pacTBOPOB; CIOCOObI  BBIPAXKEHUS
KOHLEHTPAllU! pacTBOPOB; AJIEKTPOJIIUTBI M HEMIEKTPOJIUTHI, CBOMCTBA HEDJIEKTPOJIUTOB U
JIEKTPOJIMUTOB; METO/BI MJIEKTPOHHOIO OallaHCa U MOTypeaKLUil; ralbBAHUYECKHUE IPOLIECCH; padoTy
raJIbBAaHUUYECKUX NIEMEHTOB; pacueT J/1C; aHOqHbIE U KaTOJHBIE PEAKLIUU ITPH DJIEKTPOJIN3E; 3aKOHBI
@apajes; TUNBI U MEXaHU3Mbl PA3IMYHBIX BHUJIOB KOPPO3UHU; CIOCOOBI 3alIUThl METAUIOB OT
KOPPO3HHU.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

16. KakoB Tun XMMHYECKOH CBA3M B 3jeKkTpoiurax? Kakue >IeKTposUMThl Ha3bIBAIOT
MOTEHIUATBHBIMU? ICTUHHBIME?

17. Hanumwure auccouuanuio a) cynbdura HaTpus U 6) rugpodocdaTa Kamus 1o nepBon
Y BTOPOU CTYIEHSIM.

18.  BrIpa3uTe KOHCTaHTY AMCCOLMALUN OPTOPOCHOPHON KUCIOTHI 110 MEPBON CTYIECHH.

19.  Ompenenute crenens auccornuanuu 0,001 M pacTBopa YKCYCHOW KHCIIOTHI, €CIIH €€
Kn=1,7410°,

20.  Yro moka3bpiBaeT M30TOHWYECKUH Kod(pdumment? Kakas CBA3b CyIIECTBYET MEXITY
CTETIEHBIO JUCCOLMAIIMH AJIEKTPOINTA U H30TOHUYECKUM K03 durmeHToM?

21.  Ompenenure Temrieparypbl kuneHus W 3amep3anms 0,01 m pactBopa cymbedara
HaTpHs, €CJIM CTETIEHb IUCCOIMAINU cocTaBisieT 54%.

22.  Yto Ha3BIBAIOT MOHHBIM MMPOM3BECHHEM BOBI? UeMy 0HO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5

).
24, OnpeienuTe pacTBOPHMOCTh THAPOKCHIA AMIOMUHHSA, eciu ero [P = 5,7-107%2,
25. Paccuunraiite ocmotnueckoe nasnenue 0,002 M pactBopa 6eH301a IpU TEMIIEpaType

17°C.



26. Hanummure ruiponus ciie1yrommx coJIei U ONpPeIeanuTe Cpealy UX BOAHBIX pACTBOPOB:
NaNOgz, ZnCl2, Na2S, CH3COONHa.

27. [TokaxxuTe CTpOoEHHE MHIEIUIBI NMPU MPUIMBAHUM M30BITKA PAacTBOpa THUIPOKCHIA
HATpHA K PaCTBOPY XJIOpH/A [TUHKA.

28. [TokaxxuTe CTpOCHHME MUIEIUIBI MPHU TNPWIMBAaHUM H30BITKA XJIOpUAA IMHKA K
pacTBOPH TUAPOKCUAA HATPUS.

29.  Kakyto cucremMy Ha3bIBaIOT HJIEKTPOXUMHUIECKOM?

30.  CocraBbTe cXeMy JBYX TallbBaHHYECKHX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAJIbT

CITyXm1 Obl KaToJ0M, a B IPyroM — aHoJIoM. Hamummmre ypaBHEHUS peakiuii, MPOUCXOSIINX IIPU
paboTe 3THUX IJIIEMEHTOB.

31.  TanpBaHUYECKHIA JIEMEHT COCTOUT U3 XPOMOBOTO AIEKTPo/a, morpyxenHoro B 0,01
M pactBop Cr2(SO4)3, W cTaHAapPTHOrO BOJOPOAHOIO 3JieKTpoaa. Hamwuiure ypaBHEHHS
AIIEKTPOAHBIX TporeccoB. Yemy paBHa ero 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJMYECTBEHHO OTHMCHIBACTCS dIICKTPOIIN3?

33.  Yto paccuuTHIBAIOT C TOMOIIBIO ypaBHeHUs: HepHera?

34.  CocraBbTe CXeMy DJIEKTPOJIHM3a BOJAHOTO PAaCTBOpA XJIOPUAA HUKENIS HA HMHEPTHBIX
AJIEKTPOJIAX.

35.  CocrtaBbTe cXeMBbI 2JIEKTPOIN3a BOJHOTO pacTBopa xiopusa xenesa (1), ecnu: a) anon
JKeJIe3HbIN; 0) aHOJ YTOJIbHBIM.

36.  PactBop comepxur monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKoBOii KOHIEHTpanuu. B

KaKou MMOCJICAOBATCIBHOCTHU 3TH MCTAJIJIbI 6YIIYT BBIACIIAATHCA IIPU SJICKTPOJIU3EC, CCIIU HAIIPAKCHHUC
JOCTATOYHO JJIA BBIACIICHHA Jr000ro Meraynia?

37.  Beruucnmre Maccy HUKEIS, BBIJCIMBIIETOCS HAa KATOJIE IPH MPOITYCKAHUU TOKa CHUIION
20 A depe3 pacTBOp HUTpaTa HUKEJS B TECUCHUHU 22 4aCOB.

38. [Ipu snexrponuze pactBopa conu osioBa (1) macca karoga yBenuuunacek Ha 4 r. Uro
MIPOU3OIILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39. Paccunraiite 00beM KHCIOPO/Ia, KOTOPBIA MOXKET OBITh MOJYUEH MPH JJICKTPOIH3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BbIXO/ 110 TOKY cocTaBisieT 85%.

40. [Ipy n1pox0KI€HUH Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTajljla ToKa cwion 1,5 A

B TeueHuu 30 MUH Ha KaToje Beiaenuioch 0,18 r meramna. Berunciante MONIpHYIO Maccy MeTaia u
pacxo/1 AIEKTPOIHEPTHH, €CITH U3BECTHO, YTO HANPSHKEHUE B CETH paBHO 6 B, a BeIxos o Toxy 72%.

41. Kakoii KOHTaKkT sBJseTCs HauOoJee KOPPO3MOHHOOMACHBIM st kene3a: Fe/Cu,
Fe/Sn, Fe/Ag?

42. B KOHTaKTe ¢ KaKuM U3 METAJUIOB ME/Ib SIBJIIETCSI aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

43. Hanummre s5ekTpoXxuMudecKrie Ipouecchl (aHOAHBIN U KaTOIHBIH), TPOTEKatoII1e B

xonTakte Al/CU B pacTBope XJI0puia HATPHsI.



1. OuneHo4HBIC CPeICTBA

7.1. IlacmopT OLEHOYHBIX CPEICTB

Cemecr Koxa xonTposmpyemoii HaumenoBanmue
P KOMMETEHIIHN (MU ee YACTH) OI[€HOYHOT0 CPeACTBA
4 OIIK-1 Kontposbabie padboTsr Ne 1-2

Ortuetsl o nadopatopHbIM padoTam Nel-2
Bormpocs! k 3auety Ne 1-50

OIIK-5 Kontponsusie padotsr Ne 1-2
OtyeTsl 110 J1abopaTopHbIM padotam Nel-2
Bomnpocsr k 3auety Ne 1-50

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepHaJibl, HeOOXOAUMBbIE sl TeKyIIero
KOHTPOJIA

7.2.1. KourpoJabHas padora

Tunosbie npuMepsbI 3aaHUH

Kounrpoabnas padora Nel

Tema «Pacuersl no popmyJiaM 1 ypaBHeHHUSIM» (IIPaKTUUECKOE 3aHATHE 1)

BapuanTt 1

3ananue 1. HazoBuTE MO MEXIyHApOIHOM HOMEHKIIAType cienyromnume BemecTra: Oz, Fe20g,
Ca(OH)2, H2SO4.

3ananue 2. [IpousBenuTe pacyeTsl O YPaBHEHUIO PEaKIuu (H.Y.):

7T 121 X, T y, 1

Zn(x) + HClpp) = ZNCla-p) + Ha.

3ananue 3. Onpenenure NpOIEHTHOE CoJiepKaHue Kausa B Manranare kainust KoMnOg.

3ananue 4. Onpenenute 06bem 40 r metana CHa mpu temneparype 18°C u nanennn 1,2 atwm.

3ananue 5. Hanumunre ypaBHEHUS peaKlMi, XapaKTEPU3YIOIINE CIECAYIOINE TPEBPALLICHUS:

Ca —2 5 Ca(OH). Ca —2 5 CaCly

Ca —2 ,CaCOs Ca —“ Ca0

KonTtpoabHnas padora Ne2

Tema DiieKTpOXUMHYECKHE MPOLECCHI (TPAKTHYECKOE 3aHATHE 2)

Bapmuanr 1

3amanue 1. Berumcoure OJIC  ranpBaHMYECKOrO 3JIEMEHTA, HAMNMIIUTE IPOLECCHI,
npoucxosiue Ha atekrpoaax: Cr/ CrClz, 0,01 M // 0,001 M, CrCl2 / Cr.

3ananue 2. Hanummre 3J1eKTpOAHbIE TPOLECCHl U pACCUMTANTE KOJIMUECTBA, 00Pa3yIOIINXCs
Ha MHEPTHBIX AJIEKTPOJIaX BEUIECTB IPH AIEKTPOIn3e BogHOro pactsopa MnClz npu nponyckanuu
25 A4 3JIEKTpHUECTBA.

3amanue 3. PaccunTaiiTe pacxo/ 3J€KTPOIHEPTHH U BpeMsi, HEOOX0AUMOe IS TToTydeHus 1
T Maprasia syekTpoiu3oM pacmiaBa MnSOs, mpu cune Toka 10 A, BbIXozme mo Toky 75% wu
HarpsbkeHuu 12 B.

3ananue 4. Hanumwure ypaBHEHHMS JJIEKTPOAHBIX IIPOLECCOB, NPOTEKAIOUIMX IIpU
ANEKTPOXUMUUYECKON Koppo3uu koHTakTa Fe/Cr B menounou cpee.

Bamaune 5. Kaxkoit wu3 xkoHtaktoB — Fe/Cd wmmm Fe/Ni — gBiusgercs Oolee
KOPPO3MOHHOONACHBIM? OTBET MOATBEPAUTE PACUETOM.

Kpurepum ouenku:



- OLICHKAa «3a4YTEHO» BBICTABJISIETCSI CTYAEHTY, €CJIM BEPHO BBIIOJHEHBI 3-5 3aJaHuil
KOHTPOJILHOHN PabOTHI,

- OICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM BCPHO BBIIIOJIHCHBI 0-2 3a1aHus
KOHTPOJIBHOH paboTHI.

7.2.2. OT4er o J1A00PATOPHOM padoTe

JlaGoparopHas padora Nel «Onpenesienue MoJIIPHOM MacChl IKBUBAJIEHTA MeTAJLIIa)

Henab: onpenenenrne MoJasIpHOW Macchl SKBUBAJIEHTa METaJlIa HKCIIEPUMEHTAIbHBIM ITyTEM.

OnpiT. Onpenesnenue MOJSIPHOH Macchl IKBHBAJIEHTa MeTa/LIa 10 00béMy BoaOpoaa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre NPoOU3BOAUTCS € MOMOLIBIO MprOopa (puc.l), cOCTOSIIEro U3 U3MEPUTEIBHOM
oropetku (1) Ha 25...50 My, nByxkoseHHOU npodupku OcTBanbia (2) U ypaBHUTEIHHON CKISHKA
uu O6ropeTku (3).

1. B omno u3 xonen mnpobupku OcTBanbaa (2) HOMECTUTE HABECKy MeETaa,
HOJYYCHHYIO Y Ja0OpaHTa.

2. B npyroe koneno Ha 1/4 gacte ero 00bEMa HaelTe PacTBOP COISTHON KUCIIOTHI.

3. [TnoTtHo 3akpoiiTe mpodbupky OcTBanpia (2) mpoOKoil u 3aKpenuTe e€ B IITaTUBE.

4. [IpoBeppTe mNpHUOOpP HA TEPMETHUHOCTb, JUIsI YEro YypaBHUTEIbHBIA cocyn (3)

nogaumute Ha 10...15 cM u 3akpenuTe B 3TOM nosiokeHuu. Eciim mpubop repMeTryeH, T0 ypoBEeHb
KUJKOCTH B HEM OCTAaeTCs IMOCTOSHHBIM. Ecnmu mpuOop HE TepMETHYeH, MPOBEPHTE, IUIOTHO JIH
3aKpbITa Mpodupka OctBanbaa (2) MpoOKoii.

o. Ycranosure Oroperky (1) m cocyn (3) Takum 00pa3oM, 4TOOBI KHUIAKOCTh B HUX
HAXOJMJIaCh Ha OJIHOM ypoBHE. OTMEThTE MOJI0KEHHE YPOBHS KUIKOCTH (MeHHCKa) B 6ropeTke (1) —
V1.

6. OCTOpOKHO MOBEPHUTE TPOOUPKY (2) TaK, YTOOBI KUCIIOTA MEPEIUIACh B KOJIEHO, TIe
HAXOJUTCSI METaJLIL.
7. [Tocne moMHOTO pacTBOPEHUS METaslia MPUBEAUTE MOJOKEHHUE KUKOCTH B OIOpETKe
(1) m cocyze (3) K 0OIHOMY YPOBHIO.
8. ToyHO OTMETHTE MOJNIOKEHHE MEHHUCKA KUAKocTU B OropeTke (1) — V2. Onpenenure
00BEM BBIJICITUBIIIETOCS BOJIOPO/IA.
9. OTMmeThTe MOKa3aHus TepMOMETpa U bapomeTpa.
10. Pesynbrarel 3amMepoB 3aHecuTe B Ta0IuUILy 1.
Tabmumna 1
Pesynbrarel SkcriepumMeHTa
HaumenoBanue O6o3HaueHue 3HaueHue En. usmepenus
Hagecka Merauia m r
YpoBeHb B OIOPETKE 710 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCIe ONbITa |2 MUIT
O0beM BBIIETUBIIETOCS BOIOPO/Ia Vi, =Va2- Vi MII
Temneparypa onbiTa t oC
TemmnepaTypa onbiTa T=t+273 K
JlaByieHre HACHIIIIEHHOTO BOJSIHOTO Tapa h MM PT. CT.
ATMoc]epHoe 1aBIeHHe P MM PT. CT.
JlaBneHue BO10poia Py, =P-h MM pT. CT.
11.  JlaBieHHE HACBIIEHHOTO BOJSHOTO Mapa BBHIMUIINTE U3 TAOIHIIBI 2 TIPH TEMIIEpaType
OTIBITA.
12.  TlpuBenute 00bEM BBIICTUBIIETOCS BOJOPOIa K HOPMAaJIbHBIM YCIOBHUSAM (H.y. — P® =

760 mm. pr. cT., T° =273 K):
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13. PaccuuTaiite MOJIApHYIO MacCy SKBUBAJIEHTa METAJLIA:
o o
Mye VHz . m. = mlvlevaH2
T \jo ' Ome 0
m9Me V9H2 VH2

rje V;HZ = 11200 mu1/MOJIE — MOJIIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

BropeTku yKperuistoTes B IITaTUBE U 3aMIOJTHSIOTCS BOJOW. B HCXOHOM COCTOSTHUY JKUIKOCTh
B cocynax | u 3 1omKkHa HAXOAUTHCS HA OJTHOM YPOBHE.

. WP

Pucynok 1. Cxema npubopa [uis onpeaeaeHus MOJIIPHOM Macchl SKBUBaJIEHTa MeTaa: 1 —
M3MepUTeNbHas OI0peTKa, 2 — IByXKoJIeHHast mpobupka OcTBanbaa, 3 — ypaBHUTEIbHAs OIOpETKa

Tabnuia 2
JlaBieHne HaCBIIIEHHOTO BOASHOTO Mapa
Temneparypa, [aBnenue Temneparypa, [aBienue
°C HaCBHIIIEHHOTO °C HaCHIILIEHHOTO
BOJISTHOTO T1apa, MM BOJISTHOTO TIapa, MM PT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To MomsipHOW Macce SKBHBAJICHTAa MeETaula METOJOM Toa0opa BaJlEHTHOCTEH,
OTIpeIeITUTE, KaKOM MeTauT OBbLI HCIIOIH30BaH B OIBITE.
15. PaccunraiiTe OTHOCUTENBHYIO OITHOKY YKCIIEPUMEHTA:
m, m,
A=t *.100%

16. CrnenaiiTe BEIBOJ K paboTe.



JlaGopaTopHas padora Ne2 «Onpenenenne JHTAIbINNH PeaKIUI»
Hean: onpenenenue TemioBoro 3pQexra CUCTEMbI, B KOTOPOW MPOUCXOIUT XUMHUYECKas
pCaKknus, U SHTAJIbIIMKU PCAKIINU B HCCTAHAAPTHBIX YCIIOBHUAX.

OnpiT 1. HeliTpaauzauusi CepHO KMCJIOTHI THAPOKCUIOM HATPHUS B OJHY CTAMI0

JUist HeWTpanu3auuyu CEPHOM KHMCIOTHI TMAPOKCHIOM HATpPUSA B OJHY CTaJAUI0 CMEIIMBAIOT
9KBUBAJICHTHBIE KOJUYECTBA KMCIIOTHI U ILEJI0YHU 10 00pa3oBaHUs CyiIb(aTa HATPUs:

H2SO4 + 2NaOH = NaSO4 + 2H20; AH:

1. OTMmeppTe LMIMHAPOM 3aJaHHBI IpernojaBaresieM OO0bEM pPAacTBOpa KHUCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAaHHBIN cTakaH. OIyCTUTE B CTaKaH TEPMOMETP, 3aMEPHTE U 3aIIUIINTE
B Tabnuny 1 remnepaTypy pactBopa. TepmMoMeTp He BBIHUMANWTE U3 cTaKaHa JO OKOHYAHHUS OIbITA.

2. OtMmepbTe IpyruM LWIMHAPOM TaKoM jke 00beM pacTBOpa IIEJI0YU U OCTOPOXKHO, HO
OBICTPO BBUIEHTE B CTaKaH C PACTBOPOM KHCIOThL. OCTOPOXKHO IEepeMelIaiiTe, OTMETbTe HauboJIbLIee
U3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHUH CyIb(aTa HATPUSI.

3. BeiHbTe TepMOMeETp, BbUIEHTE pPACTBOP M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
(GuIbTPOBaILHON OyMaroil THIATENBHO BBICYIIMTE CTEHKM M JHO CTaKaHa, IIOMECTUTE B HETO
TEPMOMETp U JAAUTE OCTHITH 10 IPEXKHEN TeMIepaTyphl.

4. 3anonuure Tabmuuy 1 (BETMYMHBI TEIUIOEMKOCTEM M IUIOTHOCTHM PAcTBOPOB
BBIMULINTE U3 TaOuuIb! 3). BeinoaHuTe pacyeTsl.

Tabauma 1
Pesynbrath! onbita 1
Bemtectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | Mo | JIx/n MoJtb kJ[>K/MOIB
H2SO4
NaOH
NaxSO4

OmnbIT 2. HeliTpaau3anus cepHO KHCJIOTHI THAPOKCHIOM HATPHS B ABE CTAAMHU

[Ipu HEMTpamu3anuyu CepHOM KHMCIIOTHI THAPOKCHIOM HATPUS B JIBE CTaUU 3KBHBAJICHTHBIN
00BbeM I11eJI0YHM BHOCST B JIBa IpHUeMa:

H2SO04+ NaOH = NaHSO4 + H:0; AHz1
NaHSO4 + NaOH = NaSO4 + H20; AH>.2
1. OtMmepbTe LUIMHIPOM 33/1aHHBIN B onbITe 1 00beM pacTBOpa KUCIOTHI, BHUIEHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYpPyY pacTBopa. TemnepaTrypsl pacTBOPOB CEPHOM
KHCJOTHI B OMbITaxX |1 ¥ 2 JOJDKHEI OBITH OJMHAKOBEI.

2. H3meppTe IpyruM UIHMHIPOM MMOJIOBUHY SKBHBAJIEHTHOTO 00beMa pacTBOpa IIEIOUH
U OCTOPO’KHO, HO OBICTPO BBUJIEHTE B CTaKaH C PAacTBOPOM KUCIOTHL. OTMETHTE TEMIEpaTypy
o0pa3oBaHUs pacTBOpa TUIAPOCYIb(haTa HATPUS.

3. OTMephTe MUIMHAPOM €IIe TaKOM k€ 00beM pacTBOpa IIEJIOYM W BBUICHTE €ro B
ctakaH. [lepemeniaiiTe momy4yeHHBINH pacTBOpP Cylb(ara HATPUSI U 3AMUIIUTE €ro TEMIEPaTypy.
4. BbiHbTE TEpMOMETp U BBUIEHTE COAEPKUMOE CTakaHa, (GUIBTpPOBaIbHOW Oymaroii
BBICYIIINTE CTEHKU U JIHO cTakaHa. 3amonHuTe Tabnuiry 2. Cuenaiite pacdeTsl.
Tabmwnia 2.
Pesynbrate! onbita 2
Bemtectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | monb | JI>x/n MOJIb kJ>K/MOIB
H2S04




NaOH
NaHSO4
NaxSO4
Tabmua 3
TemnoeMKoCTh U TUIOTHOCTh PACTBOPOB
PactBop t, °C D, r/em® C, Ix/r-°C
H.SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, 1 M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxS04, 1 M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

Kpurepuu onenkmn:

- OLIEHKA «3aYTE€HOY BBICTABIIAETCS CTYIEHTY, €CIM OTYET OopMIIeH 0e3 3aMeuaHmit
WIM C HE3HAYUTEIbHBIMU HEJJ0OUETaMH;

- OLIEHKAa «HE 3a4YT€HO» BBICTABISIETCA CTYICHTY, €CIM OT4eT odopMmieH c¢
3aMe4YaHHUsIMH, BBIBOJI HE OTPAXXaeT CyTh pabOThl WIIM OTYET HE O(hOPMIIEH.




7.3. OneHo4HbIe cpeACTBa [JIsi NMPOMEKYTOYHOH ATTECTAMH IO HTOram

OCBOCHMA NTUCHHUIIIIMHBI

7.3.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 4

Ne Bonpocs! k 3k3aMeny

n/n

1 OCHOBHbIE MOHATHS XUMUM: MOJIEKYJA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIIOKHOE),
SMIMpHUYecKas, rpadudeckas, MoJeKyJsapHas (opMyJsbl BELIECTBA, XUMUUECKas peaKiys,
CTeXHOMETpUYeCcKuid K03 duimeHt

2 Knaccugukanus u HOMEHK/IAaTypa HEOPraHMYECKUX COEIMHEHMH: OKCHJbI, KHUCIIOTBHI,
OCHOBaHUs, COJIN

3 Crexuomerpusi. 3aKOHOMEPHOCTH HU3MEHEHHsS U CIIOCOObI ONpEeNeHHs] KOJIMYEeCTBa
BemecTBa. OCHOBHBIC onpeaeneHus: GopMyibHAs €IUHHIIA BEIECTBA, MOJIb, IOCTOSIHHAS
ABorazipo, MoJspHas Macca, MOJIAPHBIA 00bEM, MOJsSpHas Macca XUMHUYECKOro
HKBHMBAJIEHTA, MOJISIPHBIM 00b€M XMMHUYECKOTO SKBUBAJICHTA.

4 KosnnyecTBeHHbIE 3aKOHBI HPOTEKAHHUS XUMMYECKMX pPEAaKIMH: COXpaHEHHs] MaccChl
BELIECTB, IOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIEHUN, 0ObEMHBIX OTHOLIEHHUH, ABOrajapo
U cielacTBus u3 Hero, MenneneeBa-KianelipoHa, 00beJMHEHNI ra30Bblil, HaplIUalbHBIX
JaBiaeHuil JlanbToHa, 3aKOH 9KBHBAJICHTORB

5 Teopun ctpoenus atoma. CoBpeMEeHHas TEOPHUsl CTPOEHUSI aTOMOB. ATOMHBIE OpOMTAJIH.
KBanrtoBble uncia. [IpuHnune ¥ npaBuiia 3aroJIHEHUs] aTOMHBIX opOUTaeit

6 ITepuonuueckuii 3akoH. CtpykTypa Ilepuonndeckoit Tabauibl

7 [lepnou4HOCTE M3MEHEHHs CBOWCTB 3JEMEHTOB. PacmpocTpaHEeHHOCTh XUMHUYECKUX
9JIEMEHTOB

8 XUMHUUECKasi CBSI3U: SHEPrus, AJUHA, Yroi CBA3U. Buabl xumuueckoi cBsizu. CBoOHCTBa
KOBAJEHTHON CBSI3U: HANpPaBJIECHHOCTb, HACHIIIAEMOCTb, MNOJSAPHOCTh. MOHHas CBS3b:
NOJIIPU3YEMOCTh W TOJIApU3YIOLlee JeicTBUE. MeTamueckas CBsI3b: 30HHAs TEOPHUs
KpuctauioB. BogopoaHas cBsa3b

9 Merton BalleHTHBIX CBsi3ei, rubpuanzanus. MeTox MONEKYIIpHBIX OpOUTasIel: MOpsAIOoK
CBSI3M, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

10 Metop I'nitecniu: npoCTpaHCTBEHHOE CTPOEHUE MOJIEKYJ M HOHOB

11 MeKMONEKYIJISIpHBIE B3aUMOICHCTBUS

12 OcCHOBHBIE TIOHATHS U ONPEACICHUS XUMUUECKON TEPMOJNHAMUKN: TEPMOJUHAMHUYECKAS
cuctema (M30JUpPOBaHHAs, OTKpbITas, 3aKpbiTas), (pa3za, TOMOreHHbIE U TeTEPOTECHHBIE
CHCTEMBI, ITapaMeTpbl COCTOSHUS (PKCTEHCUBHBIC, NHTEHCUBHBIE), (DYHKLIUU COCTOSHUS,
XUMHUYECKMM  TEpMOJIMHAMHUYECKHM mpolecc (CaMONpOU3BOJIbHBIN, pPaBHOBECHBIH,
HEpaBHOBECHBIN), (Da30BbIN Nepexo, BHYTPEHHS SHEPrus, TeIIIOTa, paboTa

13 [lepBblii 3aKOH TEPMOJMHAMHKU U €r0o MPHJIOKEHHE K IMpoleccaM B MJI€aIbHOM Tase:
U30XOPHOMY, U30TEPMHUYECKOMY, H300apHOMY

14 [Tonstue TemnoBoro »¢¢exra XUMUYECKOH peakuuu: TerioBod 3ddexr peaxiuwy,
TEPMOXUMHYECKOE U TEPMOJMHAMHYECKOE YPaBHEHUsI, CTAaHAAPTHbIE TEPMOJIUHAMUYECKUE
yCJIOBUS, CTAHAPTHAsL SHTAJIBIINS PEAKIIUN

15 CraHapTHbIe SHTANBNNUK 00pa30BaHUs M CrOpaHUs BEIIECTB

16 3akoH ['ecca u cieCcTBUS U3 HETO

17 Bropoii 3akoH TepMOIMHAMUKH. DHTPOIHUS KaK QYHKIHS COCTOSIHUS CUCTEMBI

18 TpeTuii 3aKOH TepMOAMHAMHUKHU. AOCOIIOTHBIE 3HAYEHUS CTAHAAPTHBIX YPHTPOIHUI BELIECTB

19 Kputepun HanpaBieHHOCTH CaMONIPOU3BOJIBHOTO MPOIIEcca B 3aKPHITON CUCTEME

20 Kunernka xummndeckux peakunii. OCHOBHbIE OHSTHUS ¥ ONPEJIETICHUS




21 OCHOBHOM TOCTYJIAT XUMHYECKOW KHHETUKH
22 BiusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX PEAKIMIM
23 TeopeTnueckue npeCTaBICHHs O CKOPOCTSIX JIEMEHTapPHbBIX peakluuit
24 Oco0eHHOCTH KMHETUKH TeTepOTreHHbIX peakiuil. Peakiinu Ha rpaHulie pasjena TBEpaoe
TEJIO — ra3 ¥ TBEPJ0€ TEJO — KUAKOCTh
25 OcHoBbl  katanu3a. OCHOBHBIC TOHATUS W OINpeneneHus. MexXaHu3Mbl TPOTEKaHUs
KaTaJUTHYECKUX peaklui
26 Xumnueckoe paBHoBecre. OOpaTumble U HEOOpaTHMble XMMHUYECKHE peakuuu. Bumsl u
0COOCHHOCTH XUMHUYECKOro paBHOBecHUs. KonnyecTBeHHbIE XapaKTePUCTUKN XUMUYECKOTO
paBHOBECHSI
27 Bnusinue pasnuuabix (akTopoB Ha XMMHUYeckoe paBHOBecue. OCOOCHHOCTH OIMUCAHUS
paBHOBECHSI B TETEPOTreHHBIX CUCTEMAaxX
28 | OGmue cBoricTBa pacTBOpoB. OCHOBHBIE MOHITHS U ONPEICIICHHS
29 CriocoObI BBIpaKCHHST KOHIICHTPAIIMH PACTBOPOB
30 XVMMHYECKUE PAaBHOBECHUS B PACTBOPAX: COJIbBATALUs
31 TepMoanHaMuyeCcKre XapaKTePUCTUKH Mpoliecca 00pa3oBaHus paCTBOPOB
32 KonnurarusHble cBOWCTBa pacTBOPOB
33 | Bimsnue pa3nuyHbiX (hakTOpOB HA CBOMCTBA PACTBOPOB JIEKTPOJIUTOB
34 Juccornmanus ciabbIX 3JIEKTPOJIMTOB
35 | PacTBOpBI CHIIBHBIX 3JIEKTPOJIUTOB
36 Honnble paBHOBECHS B BOJIHBIX PACTBOPAX AJIEKTPOIUTOB
37 ['unponu3 coneil: Mo KaTUOHY, [0 AHUOHY, MOJNHBIA ruaposn3. CTeneHb U KOHCTaHTa
THAPOIIN3a
38 ITpousBeneHne pacTBOPUMOCTH. Y cJI0BHE 00pa30BaHuUs OCaKa
39 Hanpasnenue 0OMEHHBIX MPOIIECCOB B PACTBOPAX DIEKTPOIUTOB
40 OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC Peakii. MeTo1 2JIEKTPOHHOTO OasaHca
41 DIIEKTPOAHBIC MPOIECCHI: OCHOBHBIE ONPECIICHHS
42 3akonbl Dapajes
43 IToTeHnmansl IMEKTPOXUMUYECKON CUCTEMBI. /JIBOMHOMN 2JIEKTPUYECKUH CIION.
44 | Cta"napTHBIA BOJOPOAHBIM 37EKTpoA. Psii cTaHIapTHBIX 3JIEKTPOAHBIX MOTEHLUAIOB
MeTauioB. YpaBHeHne HepHera
45 | XuMHYecKHe U KOHLIEHTPallMOHHbIE TalbBAaHUYECKHE 31eMEHTHI. DieMeHT Janusisa-Skoou
46 Onextponu3. [loTeHnnan pa3noxkeHusl, N0ocIeI0BaTeIbHOCTh IPOIIECCOB Ha AJIEKTPOAAX
47 Knaccudukanus Koppo3nOHHBIX Cpell, pa3pylieHuil u mpoieccos. [lokazaTenu ckopocTu
KOppO3HHU
48 | Xumuyeckast KOPpO3Hsl: BUJIBI U pa3HOBHIHOCTH
49 DJIeKTPOXUMHYECKasi KOPPO3Usi: MPUUYMHBI U MEXAaHU3M BO3ZHUKHOBEHUS
50 3ammTa OT KOPPO3WH: JISTHPOBAHUE METANTUYECKAX MaTEepHajoB; U3MEHEHHE COCTaBa U
CBOWCTB KOPPO3UOHHOMN CpeJIbl; SICKTPOXUMHUYECKAs 3alllUTa: BU/Ibl U MEXaHU3M JICHCTBHUS;
3alIUTHBIC TOKPHITHS: BUJIBI, METOIB HAHECEHHS U 00JIACTH TPUMEHEHHS
7.3.2. Kpurtepuu u HOpMbI OLEHKH
dopma
NpoBeIeHHUs
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTecTaliu
4 3a4er (yCTHO) CryneHt UMEET OIICHKH
«GAUTEHOY «3a4TEHO» 32  KOHTPOJIbHEIC
paGotrbr  Nel-2,  orTuersl 1O
nabopatopHbIM padoram Nol-2,




Cemectp

dopma
NpoBeIeHUs!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepun u HOpMbI OLIEHKH

oTBeuaeT Ha | wmiam 2 Bompoca
3aueTHOro  Owmiera w3  2-X
BOIIPOCOB

«HE 3a4YTCHO»

CrtyaeHT HE UWMEeT OLEHKH
«3a4TEHOY 32 OJHY WJIU OoJiee n3
KOHTPOJBHBIX pabor Nel-2, 3a
OIMH WM Ooyiee OTYET II0
naboparopHeiM paboram Nel-2,
100 MMEET OICHKH «3a4TECHOY
3a BCE KOHTPOJIbHBIE PAOOTHI
Nel-2 U OTYETHI 1o
naboparopHeiM pabotam Nel-2,
HO HE OTBEYaeT HHU Ha OJUH
BOIIPOC 3a4E€THOTO OUjIeTa




8. Y4eOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue U CIUTIINHbI

8.1. Oo6n3aTenbHas JuTeparypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
9BC
1 | H.C. AxmetoB OO011as ¥ HeOpraHUYecKasi XUMHUs: YUeOHUK Y4eOHuk 2020 9BC «Jlanb»
/ H. C. AxmetoB. - 11-¢ u3n., crep. - CaHKT-
[TeTepOypr: Jlans, 2020. - 744 c. - ISBN
978-5-8114-4698-8.
2 | H.B. KopoBuH [m ap.]; mog | Obmas xumus. Teopus u 3aaqu : yaeOHOE Y4ebHoe mocobue 2022 OBC «Jlanb»
pen. H. B. Koposuna, H. B. | moco6ue nist ByzoB / H. B. Koposun, H. B.
Kynemoga. Kynemos, O. H. 'onuapyk [u 1p.] ; moxg
penakuueit H. B. Koposuna u ipod. H. B.
Kymnemosa. - 6-e u3., crep. - CaHKT-
[TerepOypr : Jlanp, 2022. - 492 c. - ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropos, B. B. O6mas xumus : ya4eOHUK JUIs VYueObHUK 2021 9BC «Jlanb»

By30B / B. B. Eropos. - 2-e u3., crep. -
Cankr-IlerepOypr : Jlans, 2021. - 192 c. -
ISBN 978-5-8114-6936-9.




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

KosunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOI
Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeTon4ecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P > AP- 3BC
1 | JL.A. bop3osa OcHOBBl 00mIEH XUMHH [DICKTPOHHBIN Y4ebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocobue / JI.JI. bopsosa,
H.IO. Yepnukosa, B.B. fkymes. - CaHkr-
[TetepOypr: Jlans, 2014. - 469 c.: un. -
(Yuebnuku pansa  By3oB. CneuuanbHas
autepatypa). - ISBN 978-5-8114-1608-0.

2 | H®. Crach Pemienne 3amau  mo  oOmeld  XUMHH 2016 OBbC «Jlanb»
[DnexTpoHHBIH pecypce]: yued. mocobue / H.
®. Cracs, A. B. Kopmynos. - U3a. 3-e, crep.
- Cankr-IletepOypr: Jlansp, 2016. - 168 c.: ni.
- (YueObnuku s By3oB. CrenuanbHas
auteparypa). - ISBN 978-5-8114-2274-6.

YuebHoe mocodue

3 | K.IO. Tapxos O0mass ®w  HEOpPraHWYecKas  XUMHUS. Y4ebHoe mocobue 2019 OBC «Jlanb»
OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakuMu ¥  XMUMHYECKOE pPaBHOBECHE.
COOpHUK 3aaHWil M BapHaHTOB: y4eOHOE
nocoobue / K. 0. Tapxos. - CaHkr-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnoB OO011ast 1 HeopraHuYecKas XUMUs: YIeOHUK / YueOHUK 2011 9BC «Jlanb»
H. H. IlaBnoB. - 3-¢ wu3m., uchp., JOI. -
Canxkr-IlerepOypr : Jlanb, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.2. IlepeueHb npogeccHOHAIBLHBIX 023 JaHHBIX M1 HHPOPMAIMOHHBIX CIPABOYHBIX
cucTemM

1. BytnepoBckue coobmieHust [INeKTpOHHBIA pecypc]| : MHOTOMPEIMET. Hayd. KYpH. /
00O «MHHOBAIIMOHHO-U3/IATEIILCKUN J10M «byTIepoBCKOE Hacieaue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «/IHHOBauMoOHHO-U3aTeNbCKUl JO0M «byTiepoBckoe Hacaeaue»», 1999- . Pexum
JocTyma K »KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

2. XuMHsi B MHTEpEcax YCTOMYMBOTO pa3BUTHUS [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe ornenenue PAH. — Dnextpon. xxypHair. — HoBocubupck : M3gaTenbcTBoO
CO PAH, 1999- . Pexxum nocryna k xypH. http://wwwe.sibran.ru/journals/Hviur/

8.3. IlepeyeHb MPOrpaMMHOI0 00ecrieYeHUs!

Ne Hanmenopanue IO PexBu3uTHI IIOI“OB?pa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeicTBUsL — 6eCCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeICTBUS — OECCPOUHO

2 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOUHO
AcademicEdition

8.4. Onucanue MaTepuaJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOIi /151 OCyIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PATOPHIi, MACTEPCKHUX U
N Ap- 061EKTOB /1713 NPOBECHHsI . IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
/0 | NPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
NMOMELIECHHU /ISl CAMOCTOATEIbLHOMN
padoThl 00y4yaomuxcs (HOMep ayAUTOPHH)
Jlekuuonnas ayauropus (A-125) Cronpl y4eHUYECKHE TPEXMECTHBIE |
JIBYXMECTHBIE MOHOOJIOKH, CTOJ
1 IIPENOIABATENbCKUN, CTYl
npernoJiaBaTeNbCKkuil, Kadeapa, Jocka
MeJoBasg. JKpaH HaBECHOW, MPOEKTOp,
ITPOLIECCOP. MBIIIb KOMIL., ITYJIbT.
JlaGoparopus oOmelt u Heopranuuyeckoil | Cton 5abopaTOpHBINA, CTOJ HPUOOPHBIMH,
xumun (A-310) BBITSDKHOM IMmIKad, mKad s peakTHBOB,
2 mkad IS MOCyAbl, MapTa ydyeHUYecKas,
CTON  THUCHMEHHBIA, TYMOBI, MOWKH,
Ta0ypeThl, T0CKa MEJIOBasl.
3 foyf)mopnﬂ U1 caMocTosTeNbHON paboThl (I'- | CTonbI, CTY/bsI, KOMIBIOTEPHI.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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