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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[lenssMu OCBOCHHMS NUCHMUIUIMHBI «®Du3nueckas W KOJJIOMIHAS XUMUS» SBISICTCS
dbopMupoBaHHE Yy O0y4YaIOIUXCS OCHOB €CTECTBEHHOHAYYHOW KApTHUHBI MHPA, TMO3BOJISIONINX
WCIIONIB30BaTh MX TPU OCBOCHHUM JAPYTUX JUCHUILIMH O0pa3oBaTEIbHOTO IMKJIA M B CBOCH
pohecCHOHATLHOM JIEATEIIBHOCTH, OBJIa/IeHUE (PYHIAMEHTATbHBIMUA MTPUHIIMIIAMA U METOJaMHU
(hU3UYECKON M KOJIJIOMTIHOW XMMHH, ITO3BOJISIOIIMMH OIHUCHIBATh BPEMEHHON XOJI XMMHYECKHUX,
(U3UKO-XMMHYECKUX TPOIECCOB HA OCHOBE HCXOAHBIX CBOWCTB CHCTEM U BEHIECTB HX
COCTAaBJISIFOIIUX, @ TAK)KE KOHEYHBIN PE3YJIbTaT COOTBETCTBYIOIIHUX POIECCOB.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuunnnna ®usndeckas W KOJUIOMJIHAs XUMHA BXOAMT B 00s3aTEIbHYK YacTb
y4eOHOTO M1aHa 00pa30BaTEIbHON MPOTPAMMBI.

JUis  u3ydeHus  JUCLMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Opranuueckast XUMus

dusuka

Xumus

3HaHus (YMEHUs, BIIaJICHUs), OTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUTUINH/TIPAKTHK:

be3zonacHOCTb KU3HEAEATENbHOCTH

MonenupoBaHue XUMHUYECKUX IPOLIECCOB

XUMHUS LEIUTFOI03bI

be3zonacHocTh NUIIEBON YITAKOBKU

XuMus 1 pu3HKa NoJIMMEPOB

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pesynbrate ocBoeHMs AMCHUIUIUHBI (MOyis) «Pu3nyeckas U KOJIIOUTHAS XMMUS
oOydJaronuiics 10HKeH 00J1aaTh CISAYIOIIMMHI KOMIIETCHITUSMU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHHUA KOMIICTCHIIN

OIIK-1 CrocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEPHbIE 3HAHHS, METOJIbI
MaTEeMaTHYECKOro aHaJIN3a U MOJIEJIMPOBAHUS B 00J1aCTH MPO(EeCCHOHAIBHON 1€ TEIbHOCTH

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAy4yHble W OOIEMH)KEHEpHble 3HAHUSA IS
peIIeHNUs] BOIPOCOB B MPO(EeCCHOHATILHOM AESITETbHOCTH
OIIK-1.2 IIpuMeHsieT MEeTOIbl MAaTEMAaTHMYECKOrO aHalu3a U MOJEIUPOBAHUS IS

yIOpaBlIeHUS TMPOU3BOJACTBOM U  KadecTBOM  MOIUTpaduyecko u
YIAKOBOYHOM NPOJTYKITHH

OIIK-1.3 ['oToBUT MaTepuasbl U aHAIU3UPYET JAJISi COCTABIIEHUSI HAyYHBIX 0030pOB,
nyOJIMKaluii, 0TYETOB




4. CTpyKTYypa, 00bEM U coep KaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:

— ayauTopHas — 72 aKaj. 4acoB;

— BHeaynutopHas — 4,1 akaj. yacos;

— caMmocTosTeabHas padoTa — 32,2 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas S =
= =
e KOHTaKTHas pabota z 35 ®opma TeKyuero
s X Bu KOHTPOJIS
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@) 2 5 paboTs MIPOMEKYTOYHOM
nmab. | mpakT. | = Q8 ATTeCTAlNH
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3aH. 3aH. | O &
1.
- opopmIIeHHE
oTyeTa 1o
nabopaTopHOi
pabore; 3ammura
11  OCHOBH  XHMHYCCKOR - peleHue nabopaTtopHOn OIlK-1.1,
Té MO THHAMHKI 6 4 4 JIOMAILHETO paboter Ne 1. OIIK-1.2,
p 3agaHus Ne 1; JlomarnHee 3a1aHue OIlK-1.3
- CaMOCTOSITEIEHOE Ne 1.
u3ydeHue yueOHon
W1 Hay4HOU
JIUTEPATYPhI
- CAaMOCTOSITEIIbHOE
H3yueHHe yueOHOH OIK-1.1,
1.2 Xumnueckoe paBHoBecHe | 3 2 4 qu Ha 3:01‘/'1 OIlK-1.2,
Y OIK-1.3
JATEPaTypPHL.
- ohopmieHUe
oTYeTa 1o
nabopaTtopHoOi
paborte; 3amura
13 TepmoauHamecKas - perieHne nabopaTtopHOH OIIK-1.1,
T€.:O 1S DACTEODOB 6 4 4 JOMAIIHETO paboTsr Ne 2. OIIK-1.2,
PHA P P 3agaHus Ne 2; JlomarHee 3agaHue OIIK-1.3
- CaMOCTOSITEIbHOE Ne 2.
n3yueHue yueOHoU
U Hay4yHOU
JIUTEPATyPhI




- oopmiIeHHE
oT4era o
nabopaTopHO
pabore; Samura
- peleHue nabopatopHoOn OIIK-1.1,
1.4 DnexTpoxuMus 2 4/41 4 JIOMAIIIHETO paboTsr Ne 3. OIIK-1.2,
3amanust Ne 3; JlomariHee 3agaHue OIIK-1.3
- CaMOCTOSITEIBHOE Ne 3.
n3yueHHne yueOHOU
Y Hay4HOU
JIUTEPaTypPhIL.
- oopmIIeHHE
oT4era o
nabopaTopHO’
paborte; 3amura
- peleHue nabopatopHOn OIIK-1.1,
1.5 XuMnueckass KHHETHKA 4 4 4 JIOMAIIIHETO pabotsr Ne 4. OIIK-1.2,
3amanus Ne 4; JlomarnHee 3aaHue OIlK-1.3
- CaMOCTOSITETIEHOE Ne 4.
n3ydeHue yueOHoH
¥ HAyIHON
JIUTEPaTyphI.
- oopmiIeHUE
oTyera o
nabopaTopHOi
paborte; 3amura
- peleHue nabopaTtopHOn OIIK-1.1,
1.6 TloBepXHOCTHBIC SIBJICHUS 6 8 4 JIOMAIITHETO paboter Ne 5. OIlK-1.2,
3agaHus Ne 5; JlomarnHee 3a1aHue OIlK-1.3
- CaMOCTOSITEIEHOE Ne 5.
u3ydeHue yueOHon
W Hay4HOU
JIUTEPaATypPHI.
- oopmiieHUE
oTyera no
nabopaTopHOi
pabore; 3ammura
- peleHue nabopaTtopHOU OIlK-1.1,
1.7 JTucriepcHbIE CUCTEMBbI 6 8 4 JIOMAILHETO paboter Ne 6, 7. OIIK-1.2,
3amanust Ne 6; JlomarnHee 3amaHue OIlK-1.3
- CaMOCTOSITEIIEHOE Ne 6.
U3y4YeHue yueOHoI
W Hay4HOU
JIUTEPATypPHI.
- ohopmieHUe
oTdYera o
TOPHOU
1.8  BBICOKOMOJIEKYJISIPHBIC “36852025 ° 3aura OIK-1.1,
COeIMHEHUS 4 4 42 1 CaMOCTOHTC’HbHOC AabopatopHoii OIK-1.2,
N paboTsr Ne 8. OIIK-1.3
n3yueHue yueOHoU
U Hay4yHOU
JIUTEPaTyphL.
HWroro no pazneny 36 | 36/4U 32,2
HWroro 3a cemectp 36 | 36/41 32,2 9K3aMeH
Hroro no pucrumianae 36 36/41 32,2 DK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenomaBanHus AucuMIIMHBL «Dusndeckass M KOJUIOMIHAS XUMHUSD)
OpUMEHSeTCd  TPAAMLUMOHHAS  HMH(OPMAIIMOHHO-KOMMYHHMKALIMOHHAs  OOpazoBaTeIbHbIE
TEXHOJIOTUH.

Jlexuu poXoaAT KaK B UH(OPMAIIMOHHOHN (opMe, TIe UMEET MECTO MOCIIEI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHUIUIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe NeKInii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa30M, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSI.

[ToMuMO 3TOTO B JIGKIMU MOTYT HCIOJB30BATHCS AJIEMEHTHI MIPOOJIIEMHOTO M3JI0KEHUSI.
Ocoboe mecTo B mpoliecce MpenojaBaHus AUCUUTUINHBL «Du3ndeckas U KOJUIOMAHAS XUMUS»
3aHUMAIOT JIEKIIMM C MCIIOJIb30BaHUEM JEMOHCTPALMOHHOTO XMMHUYECKOTO SKCIEPUMEHTA,
KOTOpBIM MO3BOJISIET HamOoJee MOJIHO peaqu30BaTh METOJ MpoOJIEeMHOro OoO0ydeHHs uepe3
MMOCTAaHOBKY MPOOJIEM C TOMOIIBIO IEMOHCTPAIIUI SABJICHUM, PEaKIIUNA HIIA TIPOIIECCOB.

Jns peanuzanuu nHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMH-BU3YATN3aI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcsl B Xo/1e Ja0opaTopHbIX paboT, B X0/1€ KOTOPBIX
yueOHasi paboTa MpPOBOAUTCSA C pealbHBIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBITIOJTHSIOTCS TPYIIOBBIC WIM WHAWBHUIYAILHBIC 3a/IaHUs 110 IPOHAeHHON Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHI HCIONB3YeTCsS METOJ] KOHTEKCTHOTO OOY4YEeHHsI, KOTOPBII
MO3BOJISIET YCBOWTh MaTEpUall IIyTeM BBISABICHHS CBS3€H MEXKITy KOHKPETHBIM 3HAHHUEM U €ro
npuMmenenueM. Kpome Toro, ueiaecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO
B3anMOOOy4eHHus1 (MapHyro paboTy) TpexX BHUIOB: CTaTHYeCKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJOTHeW MOIyIbHOTrO 00ydeHus. BbImoaHUB
AKCIIEPUMEHT, oOydaromuecs: (GOpMyTUpPYIOT O0OOOIICHHBIE BBIBOJBI 1O CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas pabota oOydaromMxcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(dbopMbI yueOHOU AESITeTbHOCTU: BBHIMOJIHEHHE JOMAIIHUX 33/JaHUM, 3aBeplIeHUuE O(OpMICHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3yYeHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe W MpopaboTKa HaydyHOHl JHUTepaTyphl B
OoubnuoTeke, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arTectanuu. CaMocTosiTeNbHAs paboTa 00yJaronxcs 0 KHA OBITH HalpaBlieHa Ha
3aKperUIeHUs] TEOPETUIECKOTO MaTepHaia, U3JI0KEHHOTO Ipero/iaBaTesieM, Ha MPopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBHITIOJTHEHHUE JTOMAIIHUX 33JaHUI ¥ TIOJITOTOBKY K PYOSKHOMY H 3aKIFOUYUTEILHOMY KOHTPOJIIO.
[Tpu mpoBeneHNN PyOEKHOTO U 3aKIIFOYUTEIHHOTO KOHTPOJISI OCHOBHBIMH 33/1a4aMH, CTOSIIIAMHU
nepesl MpemnojiaBaTesieM, SIBISIFOTCS: BBISIBICHHE CTENEHH NPAaBHIBHOCTH, O00bEeMa, TITyOWHBI
3HAHWW, YMEHUH, HaBBIKOB, ITOJIYYCHHBIX MIPH U3YUYCHUU Kypca HAPSAIY C BBIABICHHUEM CTEIICHU
CaMOCTOSITENTFHOCTH B IPUMEHEHUH TIOTyYEHHBIX 3HAHUN, YMEHHUH U HABBIKOB.

6 YuedHO-MeTOANUYECKOE 00ecTeueHe CAMOCTOSATEIbHOM PadoThl 00yYalOIMXCS
[Ipencraieno B npuiioxkeHuu 1.

7 OueHoYHbIE cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluu
[TpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHO-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUNIMHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. l'opuikos, B.H. OcHoBbI pusudeckoit xumuu : yueouuk / B.W. I'opiikos, U.A. Ky3Hemnos. —
6-e m3n. — Mocksa : Jlabopatopus 3Hanwmid, 2017. — 410 c. — ISBN 978-5-00101-539-0. — Tekcr :
ANIEKTPOHHBIA [/ DnekTpoHHO-OMOMMOTeuHass  cucrema  «Jlamp» ©  [caiit]. —  URL:
https://e.lanbook.com/book/97412 (nara obparienus: 26.04.2023).

2. Pomun, B.B. ®usnyeckas u KoutougHas xumus: ydeOHOoe mocobue / B.B. Pomun, D.B.
I'opuakos, B.A. Opo6et. - CraBpornonb: AIPYC CraBpononabsckoro roc. arpapuoro yH-ta, 2013. - 156
c. - ISBN 978-5-9596-0938-2. - URL: https://new.znanium.com/catalog/product/515033 (mara
obparnienus: 26.04.2023) - TekcT : 37€KTPOHHBIH.

0) lonoTHUTEILHAS JIUTEpaTypa:

1. baxxun, H. M. Hauana ¢usuyeckoit xumun: yueonoe nocooue / H. M. baxun, B. H. [Tapmos.
- M.: HULl UH®PA-M, 2015. - 332 c.: 60x90 1/16. - (Bsiciiee obpazoBanue: bakanaspuar). (neperuier
7BI1).- ISBN 978-5-16-009055-9. - URL.: https://new.znanium.com/catalog/product/420417 - (mara
obpatenus: 26.04.2023). - TekcT: 2eKTPOHHBIN.

2. Epemun, B.B. OcHoBbl (husnveckoii xumuu. B 2 u: yue6noe nocodue / B.B. Epemun, C.1.
Kapros, U.A. Ycnenckas [u ap.]. — 5-e u3z., nepepad. u gomn. — Mocksa : JlabopaTopusi 3HaHUH,
2019. — 625 c. — ISBN 978-5-00101-633-5. — TekcT : 351eKTpOHHBIH // DIeKTPOHHO-OUOIHOTEYHAS
cucrema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/116100 (nata obpamenus: 26.04.2023).

3. Canumiesa, O. B. Komtonanas xumust: yue6. mocodue / O. B. Canumiesa, 0. B. Tapacoga, H.
E. Monnarynos. - Kemeposo : Keml'V, 2017. — 112 c. — ISBN 979-5-89289-140-9. — Tekcr :
ANMEKTPOHHBIA /| DnekTpoHHO-OuMOAMoTeyHass cuctema  «Jlawb» ©  [caiit]. —  URL:
https://e.lanbook.com/book/102693 (nata o6pamenus: 26.04.2023).

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpiioBa ; MarHuTOrOpCcKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBopsr : npaktukym / H. JI. Measuuk, D. P. Mymiuna, O. A. Munrypuna
; Marauroropckuit roc. Texuuueckui yH-T uM. I'. M. Hocosa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turym. o2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOGpamienus: 26.04.2023). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

6. Mensuuk, H. JI. [lucniepcusie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MuiypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY num.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢ Ttutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKcT : 3ICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

7. Kpatkuii crpaBoyHHMK (usnko-xuMuveckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. PaBnens, A. M. [lonomapesoii. - 10-e
u3., ucrp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBEHHBIN.



8. M3BecTus BHICIIUX Y4EOHBIX 3aBEICHUM. XUMHUS U XUMHYECKasi TEXHOJIOTHUS: HAyYHO-TEXHHUUCCKUI

xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mynnuna, 3. P. ®usuyeckas U KOJJIOUIHAS XUMUS
Mynnuna, O. A. Mumypuna ; MI'TY. - Marauroropck :

(CD-ROM). - 3arin. c

. abopatopHbiii mpaktukym / 3. P.
MI'TY, 2017. - 1 57eKTpOH. OMNT. AMCK

TUTYIL. JKpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2908.pdf&show=dcatalogues/1/1134432/2

908.pdf&view=true (mara oOpamenus: 26.04.2023). -

CBeneuus

noctymnHbl Takke Ha CD-ROM.

MakpooObekT. - TeKCT : 2JIEKTPOHHBIN. -

2. Mynnuna, D. P. ®usuueckas ¥ KOJUTOMIHAS XUMUS . yueOHoe mocodue / D. P. Myimiuna, O.
A. Mumrypuna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 3J'IeKTpOH. ont. auck (CD-ROM). - 3ari. ¢

THUTYIL. JKpaHa.

URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2907. pdf&show dcatalogues/1/1134431/2

907.pdf&view=true (mara oOpamenus: 26.04.2023).

Crenenus nocTvinHE Takxke va CN-ROM.

- MakpooObekT. - TekcT: 3JIEeKTpOHHBIH. -

r) [Iporpammuoe oGecnneuenue u UHTEepHEeT-pecypceb:

IIporpammHoe oGecnieueHne

Haumenoanue N
0o Ne norosopa Cpok JIeHCTBYSI JIUIICH3UH
MS Office 2007 |\, 135 1 17.09.2007 GecCpOTHO
Professional
7Zip CBOOOJTHO 0ecCpOovHO
FAR Manager |cBoO0aHO 0OECCPOUHO

Hpocbeccuonaﬂbm,le 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaAaBOYHLIC CUCTEMbBI

HasBanue xypca

CchlIKa

OneKkTpoHHbIe pecypcbl Oubanorexkn MITY
um. I'.11. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=r
u

Poccuiickas T'ocymapcTBeHHass Oubamoreka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yUpExKICHUE «DenepanbHbINA UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTU

URL: http://www1.fips.ru/

Nudopmannonnas cucrtema - EnuHOe OKHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

[TouckoBass cucrema Axagemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

HanmonannHas
WH(OPMAIIMOHHO-aHAIUTUYECKAsT CHUCTEeMa —
Poccuiickuii MHASKC HAYIHOTO ITMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

DneKkTpoHHas 0a3a MEePHOIUYECKUX H3TaHUN
East View Information Services, OOO

https://dlib.eastview.com/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

MaTepI/IaJII:HO-TGXHI/I‘-IeCKOe obecrnieucHue JUCIMITIIIMHBI BKJIIIOYACT:



YueOHbIC ayIUTOPUU IS TPOBEACHHS 3aHATUN JIEKIUOHHOTO THMNa. OCHaIleHHE:
MynbTUMEANHHBIE CPEICTBA XPAaHEHHUS, TIEPEJauu U MpeICTaBIeHUS HHPOPMALIUH.

Y4eOHBIC ayIUTOPUU IS TPOBEISHUS JA0OPATOPHBIX 3aHSATHUN, TPYNIOBBIX U
I/IHI[I/IBI/II[yaJIBHBIX KOHchIBTaLIHﬁ, TGKYH_IGFO KOHTpOJIH )41 HpOMe)KYTO‘IHOfI arTeCTaluu.
Ocnamenue: OOopymoBaHHME ISl BBIIOJHEHHs J1a0OpaTOpHBIX PabOT, XUMHUYECKas IOCY/a,
peaKTI/IBBI, HaI‘J'DIZ[HBIe MaTepI/IaJIBII TaGJII/ILIbI, CXEMBI, IIJIaKaThI.

[TomereHust 17151 CaMOCTOATEIBLHOM padoThl 0O0yyaromuxcs. OcHamenue: [lepconanbHabpie
komrbioTepsl ¢ makerom MS Office, Boixomom B MHTepHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomermenuss g  XpaHeHHs H  NPOPHIAKTHYCCKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl Ul XpaHEHUs ydeOHOTO 000pyJOBaHUS.
HNHCcTpyMeHTHI 1)1 peMOHTA JTab0paTOpHOTO 000PY10BAHMS.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosiTennbHass paboTa OO0ydarOIIMXCs TOApA3JIeNsAeTCs Ha ayJIuTOPHYI, KOTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYJIUTOPHYIO, MIPOUCXOJISAIILYIO BO BpEMs IOJATOTOBKH 00YYaIOIIMMHUCS OTYETOB IO JaOOpaTOPHBIM
3aHSATHUSAM U BBIIIOJIHEHHUS TOMAIIHUX 3aJaHUH.

AyauTopHas camMoCTOsATeNbHas paboTa oO0ydalwImMXcs IMpeanosjaraeT MpOXOXKIECHUE
TECTUPOBaHUA. TeCThl BKIIOYAIOT TEOPETHUECKHE M IPAKTUYECKHE 3aJaHus, OTBEThl Ha KOTOPHIE
TpeOyIOT TIIyOOKOrO0 TIOHMMAaHUS W3YYEHHOTrO Marepuana. TecThl MOCTPOEHBI E€IMHOOOPa3HO: K
Ka)XJIOMYy BOIIPOCY Tpe/JiaracTcsi YeThipe BapMaHTa OTBETOB, CPEAM OAWH MpaBHIbHBIA. OOpaboTKa
pe3yIabTaTOB OCYILIECTBISETCA MYTEM COIOCTaBICHUS TMOJYYEHHBIX PE3YJbTaTOB C ATAJOHHBIMU U
MIPOTEKAET OYEHb OBICTPO. MakcHMalIbHOE KOJIMYeCTBO OayuioB — 20, KOIMMYECTBO 3amanuil — 20, Kaxmoe
3aJIaHME OLICHUBaCTCs B 1 Oayl.

BapuaHTbl TeMaTHYeCKHMX TECTOBBIX 3aIaHUI IS TEKYIEero KOHTPOJIs
Tecr Ne 1

1. Xumunueckas TepMOJAMHAMUKA — 3TO pa3zied PU3NUECKONU XUMHUH, U3YYaIOIIUH. . .
1) cKOpOCTH XMMHYECKUX PEAKIHii 1 MEXaHU3M UX IIPOTCKAHUS
2) sHepreTudeckue 3QQPEKThI, COMPOBOKIAIONINEG XUMHUUYECKHE MPOIECCHI, a TAKXKE HAINPABICHHE U
IIPEZENbl UX CaMOIPOU3BOJIBHOTO IPOTEKAHUS
3) pusHMKO-XMMHUYECKUE CBOMCTBA MOHHBIX CHCTEM, a TAK)KE SBJICHHUS, BOSHUKAIOIINE HA TPAHUIIC
IBYX (a3 ¢ yuyacTueM 3apsyKEHHbIX YaCTHIL
4) cTpoeHHE aTOMOB U MOJICKYJI, @ TAK)KE arperaTHbIe COCTOSHUSI BEIIECTBA
2. Cdopmynupyiite HyJIeBOE Ha4aJI0 TEPMOAUHAMUKHI
1) mo6ast hopMa 3HEPTUU MOXKET TOJHOCTHIO MEPEUTH B TEILUIOTY, HO TEILUIOTA Mpeodpa3yeTcs B
apyrue GopMbl SHEPTHH JHIIb YACTUYHO
2) eciu Kaxas u3 cucteM A u B HaxoJuTCs B TEIJIOBOM paBHOBECHHU ¢ cucTeMorl D, To MOXHO
YTBEPXKAATh, YTO CUCTEMBI A 1 B HaxoxATcs B TEIIIOBOM PaBHOBECHM JIPYT C APYTOM
3) sHeprusi He Ucye3aeT OCECCICAHO M HE BO3HUKACT M3 HUYETO, MEPEeXo]] €e M3 OJHOTr0 BUJA B
JIPYTrof IPOUCXOAUT B CTPOTO SKBUBAJIEHTHBIX KOJIUYECTBAX
4) B M30JHMPOBAaHHBIX CHCTEMaX CaMOIPOU3BOJIBHO MOIYT MPOTEKATh TOJBKO IPOIECCHI,
COIPOBOKAAIOIINECS YBEIMUEHUEM DHTPOIINU
3. Tlpunoxxenue nepBoro Havyaisa K N30XOPHOMY MPOLIECCY HMEET BHT

1) Q = AH 2) Q= AU 3) W =-Cy AT 4)3Q= nRT In P
P,
4. MonsipHas TEII0eMKOCTb — 3TO ...
1) KOIMYECTBO TEIJIOTHI, HEOOXOMMOE JIJIsI HAarpEBaHMsI €AMHUIIBI MacChl BemecTBa Ha 1 K
2) teroBoi 3ddekt peakiuu okuciIeHUss | Mo BemiecTBa B M30BITKE KUCIOPOJA J0 BBICIIMX
OKCHUI0B
3) 9TO KOJHMYCCTBO TCIUJIOTBI, KOTOPOC BBIACIACTCA WM HOITIOIIACTCA IIPpU 06p8,30BaHI/II/I 1 MOJIA
BEUIECCTBA U3 HpOCTBIX BCIICCTB, YCTOﬁQHBBIX HpI/I JTAHHBIX YCJ'IOBI/ISIX
4) KOJIMYECTBO TEIUIOTHI, TpeOyroleecs U yBeIHndeHus Temmeparypsl 1 mois BemectBa Ha 1 K
5. KaK 3AIIUIICTCA BI)Ipa)KeHI/Ie JJIs1 KOHCTAHTBhI paBHOBeCI/ISI peaKI_[I/II/I

A+2B=C+D
1) Kp = [C][D]/ [AI[B] 2) Ke = [C][D]/ [A][B]
3) Ke = [A][B] */ [C][D] 4) Ky = [AF’[B]/ [C][D]

6. PaBaoBecue peakuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0 cmemaercst BiieBO
1) mpu MOHM>KEHUHU TeMIIepaTyphbl 2) mpH MOBBIILIEHUHU TEMIIEPaTyphl
3) npu NOBBIILICHUU JJABJICHUS 4) npu noBbIIeHNH KoHIeHTpauuu CO



7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILICHUE

1) macchl BelecTBa K Macce BOJIBI

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. PacTBOpamu Ha3bIBAIOTCA ...

1) u30MpOBaHHBIC CHCTEMBI, OT/ICICHHBIC OT OKPYXKAIOIICH CPe/Ibl TOBEPXHOCTHIO pa3jieia

2) TOMOTEHHBIE CUCTEMBI, HE CIIOCOOHBIC K 0OMEHY BEIIIECTBOM C OKpYIKaroIiel cpeaoit

3) TOMOTeHHBIE CHCTEMBI, COJICPIKAIIIUE HE MEHEE JIBYX BEIICCTB

4) reTepOreHHbIC CUCTEMBI, COJICPIKAIIME HE MCHEE IBYX BEIICCTB
9. PacTBOpUMOCTH T'a30B B BOJIC B IPUCYTCTBUU COJIEH ...

1) yBenmuuBaeTcs 2) HEe U3MEHSETCA

3) ymeHbIaeTcs 4) CTaHOBUTCS HEOTPAaHUUECHHON
10.AGcomoTHast CKOPOCTh JBMXKEHUS HOHA — 9TO

1) paccrosinue, KOTOpOE MPOXONT HOH 32 1 ¢ B 3JIEKTpUUYECKOM T10J1€ ¢ Hanpsbkenuem 1 B

2) BeMMYMHA, XapaKTePHU3YIOIIas MOABUKHOCTh HOHOB B AJIEKTPUYECKOM TI0JIE

3) paccTosiHue B METpax, KOTOPOE MPOXOIUT HOH 3a | ¢ mpH rpajuente norennuana 1 B/M

4) cocoGHOCTh MOHA MPEOJIONIEBATh PACCTOSHUE B 1 M IPH HANPsHKEHHUH AlieKTprudeckoro nosst 1 B
11.CKOpOCTBIO TOMOT€HHOM PEaKLIMi Ha3bIBACTCA ...

1) KonM4ecTBO BelecTBa, 00Pa3yIOILIET0Cs B Pe3y/IbTaTe TOMOTEHHOM peaKIiu

2) KOJINYECTBO BEILICCTBA, BCTYMAIOIIEIO B PEAKIUIO HIIH 00Pa3yIOMIErocst P Peakiuu

3a eIMHUILY BPEMEHH B €JUHHIIE 00beMa CUCTEMBbI
3) BpeMsi, 3a KOTOPOE MOJTHOCTBIO PACXOIyeTCsl OHO U3 UCXOAHBIX BEIIECTB
4) KOJTMYECTBO BEIIECTBA, BCTYIAIOIIETO B PEAKIIMIO MM 00Pa3yoIIerocs MNPy Peakiiuy 3a
€IMHUITY BPEMEHHU Ha SIMHUIIE TUIOIIAIU TIOBEPXHOCTH (Pa3bl

12.Kak 3anucsiBaercst BolpaskeHue 11 ckopoctd peakuuu 4 NO () + 6 HoOy = 4 NH3 () + 5 Oy

1) V = k[NOJ*[H,0] 2) V = k[NH3][O]

3) V = k[NO]*[H.0]° 4) V = K[NH3]'[O2]°
13. Peakmusa tuma A — B + C gaBisteTcs ...

1) GumonexynsapHoi 2) MOHOMOJIEKYJISIPHOM

3) TpUMOIEKYISIpHON 4) cnoxxHoOM
14.TToBepXHOCTHO-HEAKTHBHBIE BEIIECTBA ... TOBEPXHOCTHOE HATSKEHHUE

1) moBbIIIAIOT 2) yMEHBIIAIOT

3) HE U3MEHSIIOT 4) cHa4ana yBEIUYMBAIOT, 3aTEM YMEHBILIAIOT
15.@opmyna juis onpeseneHust abCoMOTHOM aicopOLIMU UMEET BUJT

c do
1) r= T o 2) I'=A—c,h
3) ,B:%”*l:S—S.S 4) A=c,h

n

16./lucniepcHbIe CHCTEMBI — 3TO
1) roMOTeHHBIC CUCTEMBI, HE CITIOCOOHBIC K 0OMEHY BEIIECTBOM C OKPY)KAIOIIEH cpeoi
2) U30JIMPOBAHHBIC CHCTEMBI, OT/ICICHHBIC OT OKPYXKAIOIICH CpeJibl MOBEPXHOCTBIO pasjesna
3) cucTeMBbl, B KOTOPBIX YaCTUIIBI OJJHOTO BEIIECTBAa PABHOMEPHO PaCIpe/IeNICHbI B IPYTOM
4) TOMOTe€HHBIE CUCTEMBI, COJICPIKAIllie HEe MEHEe JBYX BEIECTB
17. ArperatuBHasi yCTOWYUBOCTD — 3TO CHOCOOHOCTD
1) coxpaHsATh paBHOMEPHOE pacrpe/ielieHHe YacTuIl B 00beMe
2) COXpaHsATh CTPYKTYPY U IPOYHOCTH arperaTton
3) coXpaHsITh COJBBATHBIE 000JIOUKH KOJIJIOWHBIX YaCTHI]
4) MPOTUBOCTOSATH arperariy YacTUIl
18. Kakue wuOHBI CHOCOOHBI BbBI3BATh KOAryJsALHIO KOJIJIOWJA, YaCTUIBI KOTOPOrO HUMEIOT
MOJIOKUTEIBHBIN 3apsia’?
1) KaTHOHBI 2) aHHOHBI
3)noasipHBIE MOJIEKYJIbI 4)HenoJIIPHbIE MOJIEKYJIbI



19. JIns kakoro 3JIEKTPOJIMTA MOPOT KOAryJsLUU KOJJIOUA C MOJOKHUTEIbHO 3apsSHKEHHON yacTulieit
JOJKEH OBITh HAUMEHBIIIM?

1) xyopua Kaaus

2) cynbbar Kanus

3) oprodochar kamus

4)  HuTpar Kanus
20. Aspo3zonu — 3710 ...

1) MUKpPOTETEPOTeHHBIC CUCTEMBI C KUIAKOU TUCIICPCHOHHON CPEIoN M TBEPAOH AUCTIEPCHOM (a3oi
C pa3Mepamu 4acTHlIl OT 10 bie} 10 M

2) cBOOOJHO-IUCIICPCHBIE CUCTEMBI C Ta3000pa3HON TUCTIEPCHOHHOM CPEeIoH B TUCIIEPCHOM (a3oi,
COCTOSIIEH U3 TBEP/IbIX WU KUIKUX YACTHUIL

3) BBICOKOKOHIIEHTPHPOBAHHbIC T€TEPOTCHHBIC CHCTEMbI, B KOTOPBIX JHCIIEPCHAs (aza COCTOUT M3
My3BIPHKOB Ta3a, a AWCICPCUOHHAS cpefa (KUIKas WM TBepAas) o0pa3yeT TOHKHE IUICHKA MEXIy
My3bIpbKaMH Tra3a

4) cBOOOMHO-TUCIIEPCHBIC CHCTEMBI, B KOTOPBIX IMCIIEPCHOHHAs cpela M AucriepcHas (asa
SBIIIOTCS KUAKOCTSIMH

KoHTpoJbHBIE BOPOCHI 0 TEMaM
«OCHOBBI XMMHUYECKOI TEPMOAUHAMUKID)

OcHOBHBIE IOHATUSA TEPMOAUHAMUKH. TUIIBI CUCTEM.

TepMoarHaAMHUYECKUE TTApaMETPhl M (PYHKIIMHA COCTOSHUS.

[TepBoe Hauano TepmoauHaMUKU. [IpunoxeHune nepBoro 3aKkoHa K pa3IuYHbIM MPOIECCaAM.
[TonsiTre 0 TermoBoM 3¢ deKTe, TEIIOTH 00Pa30BaHUs, TOPCHHUS, PACTBOPCHHSI.
3axoH I'ecca. Pacuetsl 1o 3akony I'ecca.

CrnenctBus u3 3akoHa ['ecca.

Temnoemkocts. CriocoObI BeipakeHus. M300apHast 1 M30XOpHast TeMJI0EMKOCTb.
3aBUCHUMOCTH TEIIOBOTO 3(dheKTa peakiuu oT TeMiepaTypsl. 3akoH Kupxrodda.
Bropoe Hauano TepMOIMHAMUKH.

0. Crarucruyeckas HHTEPIPETAIUS SHTPOITHH.

1. Tperbe HA4YATO TEPMOJUHAMUKHY.

12. TepmomuHamuveckue nmoTeHIUaIbl. Y paBHerne [ m60ca — ['enpmrombia.

13. XwuMuueckwuii MOTEHIHAI.

RRO©oOoNo O~ wNE

«XHMHYECKOe PABHOBECHE»

1. KoHcTaHTa XMMHYECKOT'O paBHOBECHUS. BHJIbI KOHCTAHT.

2. YpaBHEHHE H30TEPMBI XUMUYECKOI PEaKITHH.

3. 3aBHCHMOCTH KOHCTAaHTBl XMMHMYECKOI'O DPAaBHOBECHS OT TEMIIEpaTypbl. YpPaBHEHUS H30XOpHl U
n300apbl XUMUYECKON PEAKITHH.

4. Tlpuauun Jle-lllatense — bBpayna. BnusHue KOHIEHTpauuu, JaBlI€HHs U TeMIEpaTypbl Ha
CMENIEHNE XUMUYECKOTO PABHOBECHS.

«TepmoguHamMu4yeckasi TeOpUs pacTBOPOB»

1. PacTBOpBI: OCHOBHBIE OTIpE/IEIECHUSI.

2. Crioco0Obl BBIpKEHHS COCTaBa PACTBOPOB.

3. Bnusnue paznuusbix ¢axTopoB Ha pactBopuMocTh. @opmyna .M. Ceuenona. 3akon ['enpu —
HansroHa. YpaBHenue Knaitnepona — Knaysuyca.

4. Mopnenu pacTBOpPOB: UJeaIbHbIE, 0ECKOHEUHO pa30aBlICHHBIC U PeabHbIC.

5. 3axoH Payms.



6. KommuratuBHble CBONCTBA pacTBOPOB HERJIEKTPOJIUTOB: IOHMKEHUE TEMIIEpATyphbl 3aMep3aHus U
MOBBIIIEHUE TEMIIePaTyphl KUTICHUSI PAaCTBOPOB.

7. Ocmoc. OCMOTHYECKOE JaBJICHUE.

8. KomnmuratuBHble CBOIICTBA PacTBOPOB AIEKTPOIUTOB. M30TOHMYECKUH KO3 (DUITHEHT.

9. Cnabwie 2eKTpoJIUTHI. 3aKOH paz0baBiieHust OCTBaIbaA.

10. CunbHbIE 3MEKTPOIUTHI. AKTUBHOCTH M KOA(P(PHUIIMEHT AKTUBHOCTH.

«3.]'IeKTp0XI/IMI/IH»

OcHOBHBIE OHATHUS IEKTPOXUMHUHU.
DNEeKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.
XUMUYECKUE UCTOYHHUKH JICKTPUUECKOT0 TOKA.
I"anpBaHnYeCKUE 37IEMEHTBI. DNEKTPOABIKYILAS CUJIa.
DIIeKTpOAHBIC MMOTEHIMAbI. Y paBHeHue HepHcra.
Knaccudukanus 3nekTpoios.

S~ wdPE

«XuMHYecKasi KHHETHKA)

CKOopoCTh XMMHUYECKOH peakliiy U METObI €€ PEryIUPOBAHUSI.
MonekyIapHOCTh peaKLUu.

Peakuuu paznuyHbIX TOPSIKOB.

CnoxxHble peakluy: napasuiesibHble, OCIEA0BaTENbHbIE, CONPSKEHHBIE.
Lennbie, GOTOXUMUYECKHUE PEAKIIHH.

I'eTeporennsie peakuum.

['omorenHsIil Katanus

I'ereporennsbiit kaTanus.

DepMEHTATUBHBIN KaTalIu3.

©CoNoO~WNE

«IloBepXHOCTHBIE IBJICHUSD)
IToBepxHOCTHAs YHEPTUS U IOBEPXHOCTHOE HATSKEHUE.
Knaccugukanys mnoBepXHOCTHBIX SBJICHUI.
CmaunBanue. Pacrexanue.
Koresus. Anresus.
KanumisipHele sBiIeHUS.
Bunsr ancopoium.

ook~ wdE

«I[I/ICl'lepCHble CUCTEMBID»

Knaccudukanms 1ucrepcHbIX CUCTEM.

CrocoOsI MOTy4eHUs JUCTIEPCHBIX CHCTEM.

CBolicTBa TUCIEPCHBIX CUCTEM: KHHETHYECKHUE, ONITHYECKUE, TTEKTPUUECKH.

Y CTOWYUBOCTE U KOATYJISALHS JUCTIEPCHBIX CUCTEM.

CemnmMmenTtanust. CeqUMEHTAIIMOHHEIA aHaIn3.

[ToBepXHOCTHO-aKTHBHBIC BEIIECTBA: KJIacCU(UKALINS U 00IIast XapaKTepUCTHKA.
MHuUKpOTeTEpOreHHbIE CUCTEMBI: a3PO30JIH, CYCIIEH3UH, IMYJIbCUH, TICHBI.

NogakrowhE

((BblCOKOMOJIeKyJIflprle COCAMHCHUSN»

Krnaccudukaiys BHICOKOMOJIEKYISIPHBIX COETUHEHUH.
CrpykTypa, hopma 1 THOKOCTb MAaKPOMOJIEKYI.

CBolicTBa paCTBOPOB BEICOKOMOJIEKYJISIPHBIX COCTMHEHUH.
HaGyxanwue.

BsskocTs.

I'enu u ctynnm.

S~ wh P



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3YJIbTATOB OOYUCHHMS IO JUCIUIIIMHE 32 ONpPEACSICHHBIN eprol 00yICHHS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-1 CnocobOeH MPUMEHSATh €CTECTBEHHOHAYYHBIE M OOIICHMH)KEHEpHBIC 3HAHMS, METOJbl MAaTEeMaTHYECKOrO0 aHaJM3a M MOJEIMPOBAHUS B 00JacTu
po¢ecCHOHATBHON e TeIbHOCTH

OIIK-1.1

Hcronp3yeT ecTeCTBEHHOHAYYHbIE U
OOIICHH)KCHEPHBIE ~ 3HAHUS  JUIS
peIICHMS BOIIPOCOB B
npodeccCHOHALHOM IeATEeIPHOCTH

Ilepeuens meopemuueckux 6onpocos:

OcHOBHbIE IOHATHS TEPMOANMHAMUKH. TUIIBI CUCTEM.

TepmoauHaMuyeckue napaMeTpsl U QyHKIIUN COCTOSTHHUSL.

ITepBoe Hauano TepmoauHamMuKu. [IpunoxeHue nepBoro 3aKkoHa K pa3jIM4HbIM IPOLECCAM.
[TonsTue o TennoBoM 3¢ dexTe, TeII0Th 00pa30BaHUs, TOPEHHSI, PACTBOPEHMSL.

3akon ['ecca. Pacuets! no 3akony ['ecca.

CrnenctBus u3 3akoHa ['ecca.

TennoemkocTs. CriocoObl BeipaxkeHus. M300apHasi 1 ©30X0pHask TEIJI0EMKOCTb.

3aBUCHUMOCTb TEIUI0BOro 3¢ (dexra peakuu oT Temneparypsl. 3akoH Kupxrogoda.

Bropoe Hauano TepMOIMHAMUKH.

0. Cratuctuyeckas MHTEpIPETALUs SHTPOIHH.

11. Tperbe Ha4yaIO TEPMOJUHAMUKHY.

12. TepmoamHamMuyecKue MoTeHIMaabl. Y paBaenue [ mo6ca — I'enmbMrospia.

13. XuMuuecKkuii moTeHuai.

14. KoHcTaHTa XMMHUYECKOTIO paBHOBECHUS. BUIbl KOHCTAHT.

15. YpaBHeHue U30TepMbl XUMUYECKOHN peaKkinu.

16. 3aBUCUMOCTh KOHCTAHTBI XMMUYECKOTO PaBHOBECHSI OT TeMIEpaTypbl. Y paBHEHHUS U30XOPbI U
n300apbl XUMUYECKON PEAKIIIH.

17. llpuniun Jle-lllatense — bpayna. BnusHue KOHLEHTpaluu, JaBJI€HUS M TeMIepaTypbl Ha
CMEIlIeHNEe XUMHYECKOTO paBHOBECHSI.

18. PacTBOpBI: OCHOBHBIE OTIpEIEIEHUS.

19. CriocoObI BEIpaKEHHUSI COCTaBa PACTBOPOB.

20. Boustnue pasznuuHbIX (pakTopoB Ha pacTBopuMocTb. @opmyna .M. Ceuenosa. 3akon ['enpu —
HanvroHa. YpaBuenue Knaiinepona — Kiaysuyca.

21. Mojenu pacTBOpOB: HealbHble, 06CKOHEUHO pa30aBiIeHHbIEC U peallbHBIE.

22. 3axoH Pays.

23. KonnuraTuBHbIE CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB: MMOHWKEHHUE TEMIepaTyphl 3aMep3aHus
Y TIOBBIIIEHHE TEMIIEPATYPhl KUTIEHHS] paCTBOPOB.

24. Ocmoc. OcMOTHYECKOE JIaBJICHHUE.

HBOoo~NoRWNE
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25. KonnuraTuBHbIE CBOICTBA paCTBOPOB 3JEKTPOIUTOB. M30TOHNYEeCKuit K03 PUIHeHT.
26. CnaOble »51eKTpoIuThl. 3aK0H pa3zbasieHust OcTBaIbaA.

27. CuIIbHBIE DJICKTPOIUTHL. AKTHBHOCTH ¥ KO (GUIIMESHT aKTHBHOCTH.

28. OCHOBHBIE TOHATHUS DIEKTPOXUMUH.

29. DEeKTPONPOBOIHOCTh PACTBOPOB 3JIEKTPOIHUTOB.

30. Xumuueckre UCTOYHUKH IIEKTPUIECKOTO TOKA.

31. I'anpbBaHMYECKHE IEMEHTHI. DIIEKTPOJIBIXKYIIAS CUIIA.

32. DeKTpoAHbIE MOTEHINABL. Y paBHeHHe HepHera.

33. Knnaccudukanus 37eKTpoI0B.

34. CKOpOCTh XUMHUYECKOW PEAKIIUU H METOIbI €€ PETYIHPOBAHUSI.

35. MoeKynspHOCTh PEeaKIIHH.

36. Peakiinu pa3innmyHBIX TOPSIKOB.

37. CnoxHble peakIiy: mapaieibHbIe, IOCIeJ0BATeIbHbIE, CONPSKEHHDIE.
38. Llennble, (HOTOXMMUYECKHE PEAKIINH.

39. I'eTeporeHHbIC peaKIInH.

40. 'oMOTeHHBII U TeTepPOTeHHBIN KaTaIn3

41. depMeHTATUBHBIN KaTau3.

42. TToBepXHOCTHASI YHEPTHUS M TIOBEPXHOCTHOE HATSHKEHUE.

43. Knaccudukanus NoOBepXHOCTHBIX SBJICHHH.

44. CmauuBanue. Pactekanue.

45. Kore3us. Aaresusi.

46. KanwuisipHbIe SBICHUSI.

47. Bunel ancopOuum.

48. Knaccuduranus JUCTIEPCHBIX CUCTEM.

49. Crioco0bl NOTYYEHUS AUCTIEPCHBIX CUCTEM.

50. CBoiicTBa JUCTIEPCHBIX CHCTEM: KHHETHYECKHE, ONTHYECKHE, DIIEKTPUICCKHE.
51. YCcTONYMBOCTD U KOATYISIIUS AUCTIEPCHBIX CUCTEM.

52. Cenumenranus. CeMMEHTAIIMOHHBIN aHAIIN3.

53. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA: KJIacCHU(PUKALUs U 0011ast XapaKTepPUCTHKA.
54. MuKkporeTeporeHHbIE CHCTEMBI: a9P030JIH, CYCIICH3HH, IMYJIbCHH, TICHBI.
55. Knaccugukanus BBICOKOMOJIEKYISPHBIX COEAMHEHUI.

56. CtpykTypa, popmMa ¥ THOKOCTh MaKPOMOJIEKYIL.
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WHNKATOpa KOMIIETEHIUU
57. CBoiicTBa paCTBOPOB BBICOKOMOJICKYJIIPHBIX COCTUHCHHIA.
58. HabOyxanwue.
59. Bs3KkoCTb.
60. I'ennt 1 cTyaHu.
OIIK-1.2 [Ipumensier METO/IbI Ilpumepnvle npakmuueckue 3a0anun:
MaTEMaTUYECKOTO a"aiausa 51 1. s peakunn WO3 o + 3 Ha ) = W (o +3 H20 pacchTaTb AH, AS, onipefenuTh BO3MOXKHOE

MOJEIUPOBAaHUS Uil YIPABJICHUS
IIPOU3BOJCTBOM u KaueCTBOM
noJIMrpaUuecKol M YIMaKOBOYHOM
MPOAYKLIUH

HATIPABJICHHE PEAKIHMH IPH CTAHAAPTHBIX yCIOBHsX i nipr t = 977°C. PaccunTath Temmeparypy
Hayajla peakluu.

2. ITpu B3aumoneiicteuu 20 M 0,001H murpara ceurana (1) ¢ 10 M 0,02H cynbsdara kamus
obpasyercst 30116 cyibdara ceuHua (11). Onpenenure 3apsi YacTuIl OTYYEHHOTO 30JIs M HATTUILIHTE
(dhopMyITy €ro MULEIUIBL.

3. dnsa peakuuu 2 PB(NO3), () = 2 PbO () +4 NO; 1y + O; 1y paccunrars AH, AS OTIPEICITUTh
BO3MOYKHOE HATPABICHHE PEAKIMH TPH CTAHAAPTHEIX ycIoBHsX W mpu t = 477°C. Paccumrats
TEMIIepaTypy Hadyajia peaKiim.

4. TlpeacTaBuTh YCIOBHBIMH XUMHYECKUMU (popmynamu ctpoerne Mutesuibl 30551 Al(OH)s,
noxyueHHoi npu cauBanuu 10 M 0,08 M NaOH u 20 M 0,06 M AICI3. Onpenenure 3apsi yacTuiy
HOJIyYEHHOT'0 30J151 M HAIUIINTE (OPMYITy €r0 MULIEIUIBL.

5. Mns peakunu Fe304 (o + 4 C (pag) = 3 Fe o + 4 CO () paccuntats AH, AS, onpenenuts
BO3MOKHOE HAIPaBIICHUE PEAKIIUU TPU CTaHAAPTHBIX YCIOBUSIX U pH t = 6270C Paccuunratp
TeMIIepaTypy HaJyajia peaKkiiH.

6. IlpeacraBpTe YCIOBHBIMU XUMHUECKUMHE (DOPMYTIAMH CTPOCHHUE MHUIISIUTBI 307151, TOTYYEHHOTO
npu B3aumosercteuu 12 ma 0,02H pacteopa xnopuna kanust co 100 ma 0,005H pactBopa Hutpata
cepebpa. Onpenenute 3apsi] YaCTUI] OTYYEHHOT'O 301 ¥ HAUIIUTE (POpMYITy €ro MULIEILIBI.

7. nst peakuun Fe304 o +4 Hy () = 3 Fe (o + 4 HoO () paccunrtats AH, AS, Ol'IpeI[eJ'II/ITL
BO3MO’KHOE HAlIPABJIICHUE PEAKIIMU IIPH CTAaHIAPTHBIX YCIOBUAX U IIpH t = 1227°C. Paccunrarh
TeMIIepaTypy Hadajia peaKkiiH.

8. [IpencraBbTe YCIOBHBIMUA XUMHUYSCKHUMHU (popMysiaMu ctpoenue Mutiesuist 3055 PhCly,
noxydeHHoro npu B3aumoneictsun 5 mit 0,05M pactopa KCI ¢ 20 mit 0,01M pactopa Pb(NO3)s,.
Onpenenure 3apsi YaCTUIL TIOIYYSHHOTO 307151 M HAITUIIUTE (POPMYITY €r0 MHIIEILTHL.

9. Ina peaxkunu Fe304 () + Ha ) = 3 FeO () + H20 () paccunrars AH AS, onipeenuTh BO3MOKHOE
HANPABIICHHE PEaKIMH PH CTAHIAPTHBIX YCIOBUAX i nipu t = 1227°C. Paccuntars Temmeparypy
Hayajia peakiyH.
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10. TIpeacraBpTe yCIOBHBIME (DOPMYITAMH CTPOSHUE MUIICILIBI KOJUIOMIHOTO pacTBopa Cus,
noaydennoro npu B3aumoaeicteun 30 mut 0,008M CuCl, ¢ 10 M 0,1M H,S. Onpenenute 3apsin
YaCTHII MIOJTYYSHHOTO 30JIs1 M HAITUIIUTE (DOPMYITY €r0 MUIICIUTBL.

11. Mo peakuuu Fez04 o + CO () = 3 FeO () + 4 CO; ( paccuurtats AH, AS, onpenenuts
BO3MOXKHOE HAIpPaBJICHUE PEAKIIUH IPU CTAHIAPTHBIX YCIOBHUSAX M IPH T = 1377°C. Paccuurarts
TEMIIEPATypy HadaIa peakiiuu.

12. TIpeacraBpTe yCIOBHBIME (DOPMYJIaMH CTPOSHUE MHUIICILIBI KOJUTOMIHOTO PacTBOPA,
nosrydeHHoro npu B3aunmoaericteun 20 vt 0,002M BaCl; ¢ 3 mut 0,005M HpSO4. Onpenenurte 3apsin
YaCTHI] IOJTYYSHHOT'O 30JI51 U HAITUIIUTE (OPMYITY €r0 MHIIECIUIBL.

13. M peaxmuu NDOs o) + 5 C (rpag) = 2 Nb ( + 5 CO () paccunrars AH, AS, onpenenuts
BO3MOXKHOE HAIPABJICHUE PEAKIIUU TIPU CTAHIAPTHBIX YCIOBUSX U ITpH 1 = 1327°C. Paccuurars
TEMIIepaTypy Havajia peaKiiH.

14. TlpencraBpTe YCIOBHBIME (OpPMYIaMH CTPOCHUE MUIICILIBI 30718 CYIIb(uaa Mbmbsika ASySs,
nostydyeHHoro npu Bzaumozeiictsuu 1 0,05M pactBopa cepoonopozna ¢ 0,51 0,001M AsCls.
Onpeenute 3aps YaCTHI] TIOTYICHHOTO 30JIs1 M HAIMUIIHATE (POPMYITY €T0 MUIIEIUTEL.

15. Ina peakuuu MgCOs3 g=MgO y+CO; () paccuntats AH, AS, onpeaenuts BO3MOKHOE
HAIPaBIICHUE PEAKIIMH TP CTAHAAPTHBIX YCIOBUSAX U IPU t=627°C. Paccuurars TEMIEPATYPY
Hayvaja PeaKIHiH.

OIIK-1.3

I'oToBUT MaTepHuaibl U aHAIU3UPYET
JUIsS COCTaBJICHUS HAyYHBIX 0030pOB,
nyOIuKanui, OTYETOB

Ilpumepnvle npakmuueckue 3a0anun:

1. dns peakuun ombuieHus 3¢upa CH3COOC;Hs + NaOH — CH3;COONa + CoHsOH npu
T=283 K koucranTa ckopocTs cocrasisier k=2,307 mun (kmomb/M®) %, a npur T=298 K komcranTa
ckopocT paBHa k=54 MI/IH'I(KMOJIL/M?’)'I. Brerancnuth sHepruto aktuBanuu (E,) u ompenenuts
ckonpko BemectBa (C) mpopearuposaio 3a 10 MuHyT, eciii HadaiabHbIe KoHIIeHTpatmu (Cop) menoun
u sdupa (Co) omumHakoBbl M cocTaBisoT 0,02 KMOTTB/M . [Topsimok peakuuu cyuTaTh MO
MOJIEKYJISIPHOCTH.

2. Onpenenure MOJSIPHYIO MacCy BEIIECTBA, €CJIN IpU pacTBopeHnu 3,42 r Bemecrsa B 50 T
BOABI Temmeparypa kumenus mnoBbimaercs Ha 0,104K. DOynuockonuueckass MOCTOSHHAS BOJbI
cocrasisetT 0,52 K-kr-Mois ™.

3. OnpenenuTtsh CTENEHb AUCCOLMALMHU (0L) MypaBbUHOW KHCIIOTHI, MOJISIPHYIO DJIEKTPUYECKYIO
MPOBOJIUMOCTH (A) ATOTO pacTBOpa M BOJAOPOJHBIN MTOKa3aTenb pH, eciu u3BeCTHO, YTO KOHCTaHTa
nuccormanuu (K;) cocramsier 1,77 10%, a KoH1eHTpanus pasaa 0,005 MOJIB/ M.

4. TlpuBecTH YCIOBHYIO 3alMCh TaJIbBAHWMUYECKOTO DJJIEMEHTA, COCTABJIEHHOIO W3 JBYX
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OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX 3JIEKTPOJIOB: Pt|Fe3+,Fe2+ u Pt|Sn4+,Sn2+. Paccuurate ero DJ1C
npu T=298K, ecii aKTHBHOCTH HOHOB B pacTBopax pasubl a(Fe*")=0,01; a(Fe?")=0,1; a(Sn*")=0,2;
(X(Sn2+)=(),02. Hanucate ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEaKIMu, MPOTEKAIOIIECH B
3JIEMEHTE TIPU ero paboTe U paccuuTarh KOHCTaHTy paBHOBecus (K,).

5. PaccunraiiTe KOHIIEHTPALIUU ICKTPOIUTOB, BEI3BABIINX Koarysiiuio 10 mit 305 Xjiopuaa
cepebpa, eciii M3BECTHO, YTO B IEPBYIO KoJ10y go6aBieHo 2 Mi NaNOs, mopor koaryJsiuu py 3TOM
cocraBus 0,167 momw/n, Bo Bropyto — 12 mn  Ca(NOs), ¢ Ci = 0,005 mosb/i, B TpeThio — 7 Ml
A1(NO3)3 ¢ Ci = 0,0004 mMoib/1.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arrecrauus Mo AucCUUIUIMHE «Du3MuecKkas U KOJUIOUJHAS XUMUS
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOINE OLIEHUTHh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HAaHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTU YMEHHH U
BJIQJICHUH, TIPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOydarouuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOE W TIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMIX OBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepalusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLIGHKY «YyI0BJIETBOPHUTEJIBLHO» (3 0amia) — oOydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWUW, YMEHWI, HABBIKOB, OOydYaromIuics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
HepeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOr0 MaTepHaa, J0MyCKaeT CyleCTBEHHbIE OIIMOKH, HE MOXKET M0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BsICHEHNU HH(OPMAIHH, HE MOKET NOKa3aTh UHTEIUIEKTyalbHbIE
HaBBIKU PELIEHUs MPOCTHIX 3ajay.



