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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpeOOBaHHIA:

° MOpsIIKA OpPraHW3allMM W OCYIIECTBICHUS OO0pa30BaTEIbHOM JIEATEILHOCTH  TIO
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICHIETO O00pa3oBaHUs — TporpaMmaM OakajaBpHara,
mporpaMmMaM  CIICHAIIUTETa, MpOorpaMMaM  MarucTpaTypbl, YTBEPKICHHOTO IMPHUKA30M
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;
° (benepalbHOr0 rOCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa BBICIIETO 00pa30BaHUS
no HampasiieHuto noArotoBku 19.03.03 IlpoaykThl mUTaHUS >KUBOTHOTO MPOUCXOXKICHHUS,

YTBEPXKACHHOTO TPUKa30oM MUHHCTEPCTBA HAyKH M BBHICIIEro oOpa3oBaHus Poccuiickoii
®enepanun ot 11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMy:

CT. IIpEIoaBaTeb K.O. Ayounkas

Pabouas mporpamma paccMoTpeHa Ha 3acenaHuu kadeapsl xumuu (mpotokon Ne 11 or
08.06.2023r.).

3aBenyommii kageapoi A.K. IluBoBap

PaGouass mporpaMMa peKOMEHJIOBaHa K WCIIOJIb30BAaHUIO B Y4EOHOM MpOIECCE METOIUYECCKOM
KoMHuccuei akynbpreTa MUIieBbIX TexHoorui (mporokoa Ne 12 ot 13.06.2023 r).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBbI ®.M. Cueryp




1. Hpeamer. llenu u 3a5a4n JMCOMIIMHBI, €€ MECTO B CTPYKTYype 00pa3oBaTe/IbHOM
MPOrpaMMblI

«Dusnueckas U KOJUIOUIHAS XUMUS» SBIsIETCS 0a30BOM MUCIUIUIMHON, (hopMupyrOmIei
y o0y4arouuxcsi TOTOBHOCTh K JalibHEHIIEMY OCBOCHUIO MPOQUIBHBIX KypCcOB, KOM(POPTHOMY
00y4YE€HHIO B BY3€.

IIpenmeroM aMCUMIJIMHBI W3YYEHHE CBOWMCTB BEIIECTB, HCIOIb3YEMbIX B KauecTBe
KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, TEXHUYECKUX IKMIKOCTEH M TOIUIMBA B TEXHHUKE, B
CEJIbCKOXO035HCTBEHHOM ITPOU3BOJICTBE U B TEXHOJIOTHYECKOM ITUKJIE.

Heabio u3yyeHHs1 JUCHUILUIMHBI SBISETCS (GOpMUpOBaHHE Yy OYIOYyIIMX TEXHOJIOTOB
OOLIEKYNbTYpHBIX,  OOMIEIPOPECCUOHANBHBIX U NPO(ECCHOHANBHBIX  KOMIIETCHIIHIHA,
HaNpaBJICHHBIX  Ha TMOJy4YeHHE (YHIAMEHTAIBHBIX 3HAHUHA TEOPETUYECKHUX OCHOB H
MPAKTUYECKUX MPUEMOB OCHOBHBIX XMMHUYECKHUX METOJOB aHaln3a, a Takxke (opMUpoBaHUE
HaBBIKOB HAYYHOTO OOOCHOBAHMS OOIIMX TEOPETUYECKHX BOIPOCOB MPHU Pa3paboOTKE METOI0B
aHaiM3a ChIPhS U MOTyPaOpUKaTOB, BIUSIONIMX Ha ONTUMU3AIMIO TEXHOJIOTUYECKOTO Mpoliecca
M Ka4eCTBO TOTOBOW MPOAYKIUH TNPUOOPETECHHE MPAKTHYECKHMX HABBIKOB  HAYYHO
HCCJIEIOBATENHCKOM paboThl B 00J1aCTH (PU3NYECKON U KOJUTOMIHON XUMUU.

OCHOBHBIMH 32/1a4aMH SIBJISIIOTCA. TIPUMEHEHUE 3aKOHOB TEPMOJTUHAMUKH, KHHETUKH,
boToXMMHH, SJEKTPOXMUMHH, KOJUIOMAHOW XUMHH, a TaKXKe 3HAaHUH OCOOCHHOCTEHl CBOWCTB
pacTBOpoB Ui OOBSICHEHUS SIBICHH, HAOJIOJaeMbIX B TEXHOJIOTHUYECKUX CHCTEMaX, H
HAIPAaBIEHHOTO PETYJIMPOBAHUS MPOTEKAIOIINX B HUX MPOLIECCOB.

VYrayOneHHoe W3y4YeHHE OCHOB (PH3MUECKOW XHMHUHU CHOCOOCTBYET pa3BUTHIO ¥
oOydaromuxcsi a0CTPaKTHOTO, JIOTUYECKOTO U TEXHOJOTHYECKOTO0 MBIIUICHHS, a Takke
YCBOEHHIO MPABHIIBHBIX MPEJCTABICHUN O MPOTEKAIOUINX SBICHUSAX. BenepcTeue Toro, 4ro Bce
TEXHOJIOTHYECKHE CHCTEMBbl UMEIOT BBICOKOPA3BUTHIE MOBEPXHOCTH, 0COO0OE BHUMAHUE B Kypce
yIEeNAeTCs OJHOMY W3 KPYIMHEHIIUX €ro pasJeloB - KOJUIOMJHOW XHMHUH WIH XUMHH
MOBEPXHOCTHBIX SIBICHMH M JMCIEPCHBIX CcUCTeM. M3ydeHue 5Toro pasjena MO3BOJISIET
00yJaromuMcsi WMETh COBPEMEHHBIE MPEJCTABICHHUS O TIPOTEKAIOUINX TEXHOJIOTHIECKUX
npoleccax.

MecTo IHCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMabil.

JucuumirHa obecrieynBaeT pacIlUpeHue M YriayOJieHHue 3HAaHWM, YMEHHUH, HaBBIKOB U
KOMIIETEHIINH, C(HOPMHUPOBAHHBIX B XOJI€ W3yYCHHS JHUCIUIUINH E€CTECTBEHHOTO ITMKJIA:
«Puzuka», «Martematuka» «Heopranndeckas XUMHA», «AHAINTHYECKAs XUMHs», a TaKxkKe
NpOQMIEHBIX JAUCHUILINH, U3Y9aeMbIX Ha TEXHOJIOTHYECKOM (aKyJIbTeTe, U SBISETCS OCHOBOU
JUIS U3y4EHHsI CIeYIOIUX AMCUUIUINH: «brnoxumusy, «llumesas Xumusy».

Huctummumba «®Pusndeckas W KOJJIOWAHAS XUMHS» OTHOCHTCS K JHCHUIUIMHAM
oOsi3arenbHOM yactu (B1.0.26) ocHoBHO#M mpodeccrnoHanbHON 00pa30BaTENbHOM MPOrpaMMbl
BbIciiero oopaszopanus (ganee — OIIOII BO). lns ee usyuenuss HeoOX0 UMbl 3HaHUS, YMEHUS U
KOMIIETEHIIMM 10 XHMHH, (HU3UKE M MaTeMaTuke B o0beMe, MPeayCMOTPEHHOM
TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAAPTOM CpPEAHEro (MTOJIHOTO) OOIIEro oO0pa3oBaHUs
(6a30BBIil YpOBEHB); UMTAETCS B 3 CEMECTpE.



2. llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO
AUCHMILIMHE, COOTHECEHHBIX C IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHA
00pa3oBaTe/IbHOI MPOrPaAMMBbI

Koasl DopmyMpOBKa HNuauxaropsl ILnanupyemMsble pe3y/ibTaThl
KoMIIe- KOMIIETCHIIUH AOCTH/KEHHU S 00y4eHuUsI 10 AUCHHILIMHE
TeHIUA KOMIIETeHIH i

OIIK-2 | Cnocoben OIIK.2.1. 3Haer U | 3HATh:-PU3UKO-XUMUYECKHE
IIPUMEHSTH I'PaMOTHO OIEpUPYET | 3aKOHBI, JIe)KAllUe B  OCHOBE
OCHOBHBIC 3aKOHBI | OCHOBHBIMU 3aKOHAaMH | | MPO(hecCHOHAIBHON A TEeIbHOCTH.
u METO/bI | METOJIJaMH HCCIIEZIOBaHUH | YMeTh:-paboTaTh Ha J1aOOpPaTOPHO-
UCCIIEN0BAHUI €CTECTBEHHBIX HAayK JUIA | MCCIIEI0BATEIbCKOM
€CTECTBEHHBIX pelieHus 3a1a4 | 000py10BaHUU;

HayK JJIsl pemieHust | mpodeccuoHaIbHON -IIPUMEHSTh METOBI

3aj1a4 JESATEIBHOCTH. MaTEeMaTHYeCKOr0  aHalu3a U

po(hecCuOHATIBHO MOJEIINPOBAHUS, OLICHUBATh

U JeATEIBHOCTH pe3yJIbTaThl  TEOPETHUYECKOTO U

LIMKJIOB pu AKCIIEPUMEHTAIBHOIO

pEILLIEHUN. UCCIIEJOBAHMUS XUMHYECKHUX
BEILECTB.

Baanersb:-npakTHYECKUMU
(U3HKO-XUMHUYECKUMHA  TIPHEMAMU
HUCCIEeNOBAHUN,

-paboTl € peakTUBaMH U
1abopaTopHBEIM  00OpYyIOBaHHUEM,
HEOOXOMUMBIMH JUISI TIPOBEJICHUS
HAYYHBIX MCCIICOBAHUN.

OIIK.2.2. OcymecTBisieT
BbIOOp 3aKOHOB U METO/IOB
HCCIIEA0BAHUMN
€CTECTBEHHBIX HayK s
pelIeHus KOHKPETHOMN
3a/a4u
npo¢ecCuoHaNIbHON
JESATEIBHOCTH.

3HaTh: -pU3UKO-XUMUYECKHE
3aKOHBI, JIeKalllie B  OCHOBE
PO ECCUOHAIBHON JESTEIHHOCTH.
Ymersn:

-paboTaTh Ha nabopaTtopHo-
HCCIIEI0BATEILCKOM
000pyI0BaHUH;

-IPUMEHSATh METObI
MaTeMaTHYeCKOT0  aHalu3a W
MO/JICJIMPOBAHMUS, OLIEHUBATh
pe3yabTaThl  TEOPETHUECKOTO |
HKCIEPUMEHTAIBHOTO
WCCIICIOBaHHS XUMHAYECKIX
BEIIIECTB.

Baaners:

-IPaKTHYECKUMHU ¢duzuko-
XUMHYECKIMH npuéMamu
HUCCIEeI0BaHUN,

-paboTl € peakTUBaMH U

7a0opaTOpHbIM  000pYIOBAHUEM,
HEOOXOIMMBIMU UISl TIPOBEACHHUS
HAYYHBIX UCCIICIOBAaHHA.




KOMIIJICKCHOT'O

OIIK.2.3.

JleMOHCTpUpYET  yMEHHE
IIPUMEHATh  KOHKPETHBIE
3aKOHBI 51 METObI

€CTECTBEHHBIX HAyK I
peleHus
IIPOU3BOJCTBEHHBIX 3a/a4.

3HaTh: -(hU3UKO-XHMMUUECKUE
3aKOHBI, JIe)Kallie B  OCHOBE
po(heCCHOHATBHOMN e TeIbHOCTH.
YMerb:-paboTaTh Ha 1a60paTOPHO-

UCCIIEI0BATEIHCKOM
obopyoBaHuy;

-[IPUMEHSTh METOJIbI
MaTeMaTUYeCKOro  aHaiuu3a |
MOJICTTUPOBAHHS, OLICHHUBATh
pe3yabTaThl  TEOPETHUECKOTO W
IKCIIEPUMEHTAILHOTO
HUCCIICA0OBAaHUA XUMHUYCCKUX
BEIIIECTB.

BiageTb:-nipaKTHYECKUMU
(GHU3UKO-XUMHYECKUMH  TIPHEMaMHU
HCCIEeN0BaHNN,

-pabOTBI C  peakTUBaMH U
1abopaTopHBIM  000pYyIOBaHUEM,
HCO6XOIII/IMI)IMI/I AJi1 IPOBCACHUA
HaY4YHBIX UCCIIEIOBAHMH.

3. O0béM TUCHUMILVIMHBI U BUABI y4e0HOH PadoThI
Ounas popma 00ydeHus 3aounas dopua
P vt 00yJeHus
o0beM
qACOB BCETO YacoB
Buner pabot BCETO > =
3ad.ej1./ 5 3
0] [&]
JacoB = =
Q Q
o (@]
™ on
OO01mast TpPyA0EMKOCTh TUCITHTLITTHBI 4,5/162 4,5/162 4,5/162
AynuropHas pabora: 68 68 16
Jlextum 26 26 8
[IpakTHueckue 3aHsTUs - - -
JlabopaTopHbie pabOThI 42 42 8
Jlpyrue BUIbl ayAMTOPHBIX 3aHATHI - - -
[Tpendk3aMeHalMOHHbBIE KOHCYJIbTAIlMH - - -
CamocrosiTenpHas paboTa (Bcero) 94 94 146
CamocrosTenbHas paboTa 00y4aronmxcs, yac 60 60 146
KPBOC 34 34 18
KoHTpoIb - - -
Bun npoMexyToyHol — arrectanuu  (3a4€r, 3K3aMeH 9K3aMeH 9K3aMeH
PK3aMEH)




4, Conep:kanue IMCUUILIMHBI

4.1. Pa3fenbl AMCHUILIMHBI U BUAbI 3aHATHI (TeMaTHYeCKHUH ILIaH).

i\i Paznen aucuuniauHb JI 113 JIP KPB2C | CPC
‘ o4yHas Gopma 00ydeHUs
MoayJab 1. OCHOBBI XHUMHYECKOH 10 i 18 16 24
TEePMOIMHAMMKH

1. |Pa3gen 1. [lepBblii 3aKOH TEPMOAVMHAMUKM. 2 - 4 4 6
Paznen 2. BTopoil 3akOH TEpPMOJIWHAMMKHU.

2. 2 - 6 4 6
Da30BbIE pABHOBECHSL.

Pasnen 3. PactBopbl. ®PU3MKO-XMMHUYECKUE

3. [cBOiicTBa pacTBOpPOB. Komnuraruueie| 4 - 4 4 6
CBOICTBA PACTBOPOB.

Pasnen 4. PactBopsl a1ekTponutoB. bydepHbie

4. lcmecu.  Ompenenenuss pH ~ OydepHbix| 2 - 4 4 6
[PacTBOPOB.

Moay.ab 2. OCHOBBI JJIEKTPOXHMHH 4 - 6 6 12
Pasnen 1. Dnexrponnsie mpoueccsl u JD]1C.

5.  [DHIeKTpONpOBOJHOCTH pacTBopoB.| 2 - 4 4 6
KoHykTomeTpus.

6. [Pasnmen 2. Kuneruka u karaiaus. 2 - 2 2 6
Moayas 3. Kossiougnas xumus 12 - 18 12 24
Pasnen 1. IloBepxHOCTHBIE SBICHHUS HA

7. 2 - 4 4 6
rpaHuile pazzaena das.

8. [Pazmen 2. AncopOumst. 4 - 6 2 6

9. |Pazgen 3. lucnepcHble CUCTEMBI. 2 - 6 4 6
Paszmen 4. VYcToHYMBOCTL  KOJJIOWUIHBIX

10. . 4 - 2 2 6
cucteM. PactBopsl BMC u ux cBoiicTBa.

| 3aouyHas (popma oOydeHHs
MoayJab 1. OCHOBBI XHUMHYeCKOH 3 i 5 65
TEePMOIMHAMHUKH

1. |Pa3gen 1. [lepBrIii 3aKOH TEPMOAMHAMHUKH. 1 - 2 17

5 Pazmen 2. Bropoli 3akoH TepMOJIWHAMUKH. 0.5 i 1 16
Da30BbIC PABHOBECHS.

Pasnen 3. PactBopbl. DPU3NKO-XMMHUYECKHE
3. [cBoiicTBa pacTBOpOB. Komnuratusuele 1 - 2 16
CBOIICTBA PaCTBOPOB.
Pasnexn 4. PacTBopbl 31ekTponuToB. bydepHsbie
4. cmecu.  Ompenenennss pH  Oydepusix| 0,5 - 1 16
ACTBOPOB.
MopayJib 2. OCHOBBI 1eKTPOXUMHH 1 - 2 32
Paznen 5. Dnextponusle npoueccsl U DJC.

5. [DIEKTpONpPOBOAHOCTH pactBopoB.| 0,5 - 1 16
Konaykromerpus. [lorenuimomerpusi.

6. |Paszmen 6. Kunernka u karanus. 0,5 - 1 16
Moayas 3. Kossiongnas xumus 2 - 4 65

7 Paznen 1. IloBepxHOCTHBIE SIBIIEHUS HA 0.5 i 1 16
rpaHuIle pazzaena $as

8. [Pazmen 2. AncopOuwsi. 0,5 - 1 16

9. |Pazgen 3. JIucriepcHbIE CUCTEMBI. 0,5 - 1 17




'Y cTOMYMBOCTE KOJLJTOUIHBIX CHCTEM.

10. PactBopsl BMC u ux cBoiicTBa.

0,5 - 1 16

4.2. Conepxxanue pa3/ieioB y4eOHO JUCHUNIMHBI.

Mopaysb 1. OcHOBBI XUMH4Y€CKOH TEPMOAUHAMUKH

Pasznes 1. [lepBblii 3aK0H TEPMOAMHAMMKH.

[IpenMer u 3amauu XUMHYECKOM TepMOAMHAMUKH. OCHOBHBIE NOHSTHS: CUCTEMA U €€
BUJBI (M30JIMPOBAHHBIC, 3aKPLITHIC, OTKPBITHIC, aAMa0aTUYECKU H30JIMPOBAHHBIE), COCTOSHUE
CHCTEMBI, MapaMeTPhl COCTOSHHS, (PYHKIMH COCTOSHHS M TIpolecca. TepMoauHaMUYecKoe
paBHOBecHe. TepMoIMHAMUUYECKUE MPOLIECChl: 00paTUMBbIE U HEOOPATHUMBbIE, CAMOIIPOU3BOJIbHBIE
U HecaMoIpou3BoibHbIe. TernoBsie 3 QeKTsl: 00pa3oBaHMs U CrOPaHHs BELIECTB, arperaTHbIX
IIPEBPALICHUM, peaKIUU HEUTpaIu3aluy, pacTBOPEeHU U ruaparauuu. CTaHIapTHBIE TEIUIOTHI.
Tepmoxumuueckue ypaBHeHus. llepBelii 3ak0oH TepMoauMHaMHMKU. YacTHble cilydaw IIEpBOIO
3aKOHa TePMOAMHAMHUKHU. BHyTpeHHss sHeprus, Temiora U paboTa. TemaoTsl MPOLECCOB MpU
MOCTOSITHHOM O0BbEeMe M JaBJICHUHU, COOTHOIICHHE MEXAy HUMHU. OHTanblus. 3akoH [ecca.
CrnenctBus U3 3akoHa ['ecca. 3aBUCHMMOCTB TeIuioBoro s¢¢exra oT temnepaTypsl. MosspHas
TEINIOEMKOCTh. YpaBHeHus Kupxroda. Kamopumerpusi. Pacuer craHmapTHBIX TEIUIOT
XMMHUYECKHX PEaKLHil 110 CTaHIapTHBIM TEeIIOTaM 00pa30BaHUs U CTOPaHMS BEIIECTB.

Pasnen 2. Bropoii 3akoH TepMOAMHAMHMKH. BTOpOil 3aKOH TEpMOIMHAMHKH, €TO
(bopMynUpOBKH. DHTpONUS — (YHKLUUSA COCTOSIHUSA cuUcTeMbl. CTaTUCTHUYECKOE HCTOJIKOBAHUE
HNOHSTUS SHTpONUU. CBSA3b SHTPOINUU C TEPMOJUHAMUYECKONH BEPOSTHOCTHIO. CTaTUCTUYECKUIT
XapakTep BTOPOro Haudajia TepMoauHaMuku. @opmyna bosibsivana. Beiuncienue s3HTponuy npu
¢azoBbix nepexonax. [[puMeHeHHe BTOPOro Havasla TPMOAMHAMHKH K W300apHO - (M30XOPHO-)
U30TePMHUECKUM TpoueccaM. TepmoauHamuueckue ¢yHkuuu. OHeprus [ub6ca, sHeprus
I'enpmronbia. TepMmoauHamuueckas TEOpUs  XMMHUYECKOro  cpojctBa.  OmpezeneHue
HalpaBJIeHUs Tpoliecca W YCIOBUI paBHOBecusi. MakcumainbpHas pabota mporecca. [lonesHas
pabora. l3MeHeHue HHTpoONMM B H30JIMPOBAHHBIX CHUCTEeMaX. BbIYMCIIEHUS SHTPONUHU NpU
U30TEPMHUUECKUX TMpoleccax M ¢ HU3MeHeHueMm temnepaTypbl. llonsatus: ¢asza, uyucio
KOMIIOHEHTOB, YHUCJIO CTENeHeW cBOOOABI. YCIOBUS TEPMOAMHAMUYECKOIO PABHOBECHUS MEXIY
¢dazamu. [IpaBuno ¢a3 I'mb60ca. PaBHOBecus B OAHOKOMIIOHEHTHBIX cHcTeMax. Jlmarpammbl
cocTosHMs BoAbl. YpaBHeHue Knaneinpona-Knaysuyca. TepMmoguHamuyeckne CBOMCTBa
pacTBOpPOB.

Pa3nea 3. PacTBopbl. @PU3MKO-XUMHUYECKHe CBOiicTBA pacTBOpoB. KossmmratusHblie
CBOMCTBA PacTBOPOB.

Konnuratusnsle cBoiicTBa pactBopoB PactBopsl. Ilonstue o pactBopax. Pas0aBienHble
pactBopsl. PactBopuMocTh Ta30B. 3akonbl Payms. Kpuockomuss u s0ynumockomus. Ocmoc.
OcmoTHueckoe faBiieHHe pacTBOpoB. 3akoH Bant-T'odda. bruonornueckue mporeccsl U ocMoc.
N3oToHnuyeckuit KoOAQpGUIUEHT.

Paznen 4. PacrBopbl 3jektponutoB. bydepubie cmecu. Omnpenesenuss pH
O0y(epHBIX PACTBOPOB.

PactBopbl. CriocoObl BBIp2)XEHUsS] KOHLIEHTpALMd PacTBOPOB. MoJspHas KOHIEHTpALs,
MOJISIpHAsi KOHLIEHTPAIHsL SKBUBAIEHTA, MAaccoBast JI0J1s1, TEPMOJMHAMUYECKHE PUUMHBI 00pa30BaHUs
PacTBOPOB, (PU3MUECKHE U XUMUUECKHE CHJIbI, 00YCIIOBIIMBAIOIIIE 00pa30BaHUE PaCTBOPOB.

Mogay.ib 2. OCHOBBI 21€KTPOXUMMH.

Pazngen 1. Daexkrpoanbie mpoueccbl U I/JC. DiIeKTPONpPOBOAHOCTHL PACTBOPOB.
Konaykromerpus. Ilorenunomerpus.

ONEeKTpOXUMHs.  DJIEKTPONPOBOJHOCTh  PAaCTBOPOB  DJIEKTPOJIUTOB. YJElbHas U
SKBUBAJICHTHAsA AJIEKTPONPOBOAHOCTh. 3akoHbl AppeHuyca u Konbpayma. OnpeneneHue
CTETEHU ¥ KOHCTAHTbI IUCCOLUAIMU CIa0BIX SJIEKTPOJIIUTOB. DIEKTPOAHBIE Mpolecchl. [IBoiHOM
SNIEKTPUYECKU cliol. YpaBHeHue HepHcra. OnekTpoaHble MOTEHIMaNbl. BomopoaHslil



aneKkTpoa. ['anbBaHMUECKHE M KOHLIEHTpPALMOHHBIE HenH. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHIUAJBL. JJIEKTPOABI CPABHEHUS U MHAUKATOpHbIE. KOHIyKTOMETpHS.

Pa3nesa 2. Kuneruka u karajams.

XuMudeckass KUHETUKA U Katanu3. [londaTre o ckopocTn XuMU4eCcKol peakuuu. Binsaue
KOHIICHTpAllUd Ha CKOPOCTb XUMHUYECKHUX peakuuil. IIopsmok M MOJEKYISIPHOCTb PEAKLHUN.
Mexann3m peakuui. Peaknuu nepBoro M BTOpOro mnopsaka. BimsHue temmepaTypsl Ha
cKkopocTh xumuueckux peakuuid. [IpaBuno Bant-I'opda. YpaBuenme Appenuyca. DHeprus
aktuBanuu. Kartamus, ero OCHOBHbIE 3aKOHOMEPHOCTH. Teopus ImpOMEKYyTOUHBIX COEAMHEHHU.
['oMoreHHblii M reTeporeHHbl Karanu3. CKOpPOCTH T'€TEPOreHHBIX XUMHUYECKHX IPOLIECCOB.
KounebarenbHble peakuuu.

Moayab 3. Kornonanas Xxumust

Pasnes 1. [loBepxHOCTHBIE SIBJIEHUS HA TPaHuLe pa3aesa ¢as.

[ToBepxHocTHBIe siBieHUs. CBOOOIHAs PHEPTUsi CUCTEMBbl M BEIMYMHA ITOBEPXHOCTH.
[ToBepxHOCTHOE HaTsKeHHE. AJcopOLMs Ha IIOBEPXHOCTH pas3jiena JKUAKOCTh - Tas.
[ToBepxHOCTHO-aKTHBHBIC BemiecTBa. YpaBHeHuwe [uO6ca. ['mmpodunsHbie W THIpO)OOHBIS
noBepxHoctu. KpaeBoli yros cMaunBaHus.

Paznen 2. Ancopoumusi.

Ancopbuusi Ha TBepAbIX MOBEpXHOCTAX. M3oTepmbl ajncopOuuu. YpaBHEHUE
Opeitnnuxa. Teopun aacop6muu Jlenrmiopa u BOT. Ancopbumst snextposnutoB. MoHHBIN
oOmeH. MonnThl. CopOLIMOHHBIE TPOLIECCH] B OMOJIOTHYECKUX CUCTEMAX.

Paznen 3. lucnepcHble cUCTEMBI.

Xumus jaucnepcHblx cucteM. JlucmepcHas ¢asza M JIUCHEpPCHOHHas — cpena.
Knaccudukamus aucnepcHsix cucteM. [Ipupona KOIIOMAHBIX CHUCTEM. MeETOAbl MOTy4eHUs
KOJUIOMJIHBIX pacTBOPOB. MOEKyJIApHO-KMHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
bpoynosckoe nBmwkenue. Juddysus. CenuMeHTalMOHHOE paBHOBecHE. METOABI OYUCTKU
KOJJIOUJHBIX cUcTeM. Jlnanus, snekrpoauanus, YiabTpaduisTpanus. MemOpaHHOe paBHOBECHE
JloHHaHa. ONEeKTpUYECKHME CBOWCTBAa KOJUIOMAHBIX cucteM. CTpykTypa [BOHHOrO CcJos Yy
MOBEPXHOCTH KOJJIOWJHBIX YaCTULl. DJeKTpoKHMHeTHUeckue siBiaeHus. uddysnbiii cnoii. /[3era-
noTeHuuan. MuneisipHast TeEOpusi CTPOCHHSI KOJJIOMIHBIX pacTBOPOB.

Pa3nea 4. YcroitunBocTh KOJIOMAHBIX cucTeM. PactBopsl BMC u ux cBoiicTBa.

Kunernueckass u arperarmBHas yCTOMYMBOCTh KOJUIOMAHBIX cucTteM. Koarymsanus.
ITpaBmiio I[lynbue-I'apau. Koarymsauuss W 2IEKTPOKMHETHYECKMH MOTeHUMan. Teopus
koarymsiuuu. Crabmin3anus KOJUIOMJHBIX CHCTEM. BBICOKOMOJIEKYJISIpDHBIE COEAMHEHUS,
0COOEHHOCTH CTpPOEHHsI UX MoJyieKyd. ['MOKOCTh Moiyiekyn. DJIacTMYHOCTh U IJIACTUYHOCTD
nonumepoB. Ilpuponusie n cunrternueckue BMC. MonekynspHas macca U (pakLMOHHBIN
cocrtaB noaumepoB. Bzammopeiicteue BMC ¢ pactBopureneM, TEpMOAMHAMUKA IPOLIECCOB
HaOyxaHuss u pactBopeHus. Crenenp HaOyxanus BMC u kuHeTHwka mpoliecca HaOyxaHUS.
Hasnenue u teruora HaOyxanus. ®akropsl HaOyxanus. Ilponeccsl HaOyxaHHsI B TEXHOJOTMU
IPOJYKTOB NMUTaHus. MeMOpaHHOe paBHOBecue. PacTBOpHI BEICOKOMOJIEKYIISIPHBIX COEAMHEHUN.
Obmas xapaktepuctuka pactBopoB BMC. ConpBaTanus MOJNEKYI.  DIEKTpUYECKHE,
MOJIEKYJIIPHO-KMHETHUYECKHE M ONTHYecKHe cBoiicTBa pactBopoB BMC. Ocmornueckoe
nasnenue. Hapymenue ycroitunBoctu pactBopoB BMC. BricanuBanue; hpakTopsl, BAUSIONUE HA
nporecc BbICaIMBaHUA. JIMOTpOmHBIE psiibl KaTHOHOB M aHUOHOB. AccolManusi MOJEKYJ B
pacTBopax MOJIMMEPOB. 3aCTyJHEBAHUE. XPYIKHE U dIacTUUHbIE reau. DakTopsl, BAUAIONINE HA
npouecc reneodpazoBanusd. Tuxcorponusa. Cunepesuc. buonoruueckoe 3HaueHHe CHHEpe3Hca.
SBnenue koauepBauuu. llpomeccel cTpyKTypooOpa3oBaHHsST M CHUHEpe3uca B TEXHOJOTHH
MIPONYKTOB MNMHUTaHMs. 3anuTHoe neicTBue pactBopoB BMC. ®Pu3nKo-XMMHYECKHE CBOMCTBA
6enkoB. benku kak am(onIUThL; CBOMCTBA OEIKOB B M303JIEKTPUUECKOM COCTOSHUM.



4.3. [lepeyeHb TeM JIeKIMIA.

Ne O0beM yacoB

n/n Tema Jiekumnu Ounas 3aounas
dbopma dopma

Monayab 1. OcHOBBI XUMHY€eCKOH TEPMOIMHAMUKHI 10 3,5

1 | Pazgen 1. IlepBblii 3aKOH TEPMOIUHAMUKH. 2 1

2 Paznen 2. Bropoii 3akoH TepMonumHamuku. Da3oBbie 5 1
paBHOBECHS.

3 Paznen 3. PactBopel. ®DUBMKO-XMMHYECKHE CBOICTBA 4 075
pactBopoB. KonnuraruBHbie CBOMCTBAa pacTBOPOB. ’
Paznen 4. PactBopsl 3yekTpoiuToB. bydepHbie cmecH.

4 2 0,75
Onpenenenus pH 6ydepHbIX pacTBOPOB.

Moayab 2. OCHOBBI JIEKTPOXUMHUH 4 15
Paznen 1. DOnextpomneie  mpomeccsl u - J/IC.

5 | DaexTponpoBOAHOCTH  pacTBopoB.  KoHmgykTomeTpus. 2 0,75
IToreHmomeTpus.

6 | Pasnen 2. Kuneruka u karauaus. 2 0,75

Moayvas 3. Kostouaas xumMmust 12 3
Paznen 1. [loBepxHOCTHBIE SIBIICHUSI HA TPaHUIIC pa3zena

7 2 0,75
dbas.

8 | Pazmen 2. AncopOumst. 4 0,75

9 | Pazgen 3. JlucniepcHbIe CUCTEMBI. 2 0,75
Paznen 4. YcTOHYMBOCTh KOJUIOMJHBIX CUCTEM. PacTBOpBI

10 . 4 0,75
BMC u ux cBoiicTBa.

Hroro 26 8

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHH (CEMHMHAPOB)
He npenycMoTpeHbl yd4eOHBIM POIIECCOM.
4.5. IlepeyeHnn Tem J1a00PaTOPHBIX PadoT.

Ne O0bem yacoB
n/n Tembl 1a6opaTOpHBIX padoT Ounas ¢popma 3aounas
(¢popma
MoayJb 1. OCHOBbI XUMHYECKOH TEPMOAMHAMUKH 18 35
1 | Pa3pen 1. IlepBblil 3aKOH TEPMOIMHAMUKH. 4 1
5 Paznen 2. Bropoii 3akoH TepMonuHamuku. PDa3zoBble 6 1
paBHOBECHSI.
3 Pazngen 3. PactBopbl. PU3MKO-XMMHYECKHE CBOMCTBA 4 1
pactBopoB. KoyuinraTuBHbIe CBOMCTBa pacTBOPOB.
4 Paznen 4. PactBops! anektponutoB. bydepnsie cmecu. 4 05
Onpenenenus pH OydepHbIX pacTBOPOB. '
MopayJib 2. OCHOBBI YJIEKTPOXHMHH 6 15
5 Pazgen 1. DOmnexkrtpomnsie mpomeccel u  DJIC. 4 0.75
DIEeKTpOIPOBOAHOCT pacTBOpoB. KoHayKkTOMETpHSI. ’
6 | Pasgen 2. Kuneruka u katanus. 2 0,75
Monayas 3. Koasiongnas xumus 18 3
7 Pasnen 1. IloBepXHOCTHBIE SBIEHMS Ha TpaHHIE 4 05
pasnena das. ’
8 | Paznen 2. AncopOuus. 6 0,5




9 | Pazpen 3. JlucriepcHbIe CHCTEMBI. 6 1
Pasnen 4. VYcTOHMYMBOCTH KOJUIOMIHBIX  CHCTEM.
10 . 2 1
PactBopst BMC u ux cBoiicTBa.
Hroro 42 8

4.6 Buabl caMocCTOATEIbHOM paﬁoTbI CTYACHTOB M II€PCYCHb y‘leﬁHO-MeTOlII/I‘lGCKOFO

o0ecreyeHus ISl CAMOCTOSITEIbHOM Pa00ThHI 00y4al0IIUXCH.

4.6.1 IloaroToBKa K ayIMTOPHBIM 3aHATHIM

Hepez[ O4YCPCAHBIM AYJAUTOPHBIM 3aHATHCM CTYIACHTY HGOGXO[[I/IMO 3aKpCHUTh IMOJTYYCHHBIC

3HaHUHA. I[J'I?I 9TOI0 HeO6XO,Z[I/IM02

- U3YYUTh KOHCIEKT JICKIHMI 10 IPEABIYIIEH TEME;
- U3yYUTh COOTBETCTBYIOIIUN pa3en Mo TeME B OCHOBHOW M JIOMOJHUTEIBHON PEKOMEHyeMOn

JHUTEpaType;

= BBIIIOJIHUTDH IMCbMCHHOC JOMAITHEC 3a1aHHC (eCJ'II/I Hpe,[[YCMOTpeHO).

4.6.2 IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB)

KypcoBbie paboTs! (mpoekTsl) He npenycMoTpeHsl.

4.6.3 Ilepeuyenn Tem pedepaToB, pacueTHO-rpaguyecKux pador

Pedepartsl, pacueTHo-rpaduueckue paboThl HE TPETyCMOTPEHBI.

4.6.4. IlepeyeHb TeM H Y4YeOHO-METOJAMYECKOr0 oOecrevyeHHs VIS CAMOCTOSITeJbLHOM

padoThI 00y4AIOIIMXCH.

No VuebHo- O0BéM, u
0 /;1 Tema caMOCTOSATENLHOM PA0OTHI | METOINYECKOE dbopma o0yueHwsI
oOecrnieueHue OYHast 3a04Has
MopayJib 1. OcHOBBI XUMHY€CKOH TEPMOAUHAMUKH 24 60

1 Paznen 1. IMepeeiii  3akon| [1,2,3,4] 6 15
TEPMOIMHAMMKH.
Pasnen 2. Bropoii 3akoH [1,2,3,4]

o [TEPMOMHAMHKH. da30BbIE 6 15
[PaBHOBECHS.
Pazmen 3. PactBopel. ®Du3nKoO- [1,2,3,4]
XMMHYECKHE CBOMCTBa pPacTBOPOB.

3. . 6 15
KoJuraTuBHbIC CBOWCTRBA|
PacTBOpPOB.
Paznen 4. PacTBOpBHI AMEKTPOIUTOB. [1,2,3,4]

4. Bydepusie cmecu. Onpenenenust pH| 6 15
O0y(hepHBIX paCTBOPOB.

MopayJib 2. OCHOBBI 1€KTPOXMMHH 12 30

Paznmen 1. Dnextpoanbie mpouecch]  [1,2,3,4]

5. m  DBJAC. DAeKTponpoBOIHOCTH 6 15

acTBopoB. KoHykTOMETpHS.
6. |Pazmen 2. Kuneruka u xatanms. [1,2,3,4] 6 15
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Monayas 3. Kossonanasi xumus 24 56
7 Pasnen 1. [ToBepxHocTHBIC siByieHus]  [1,2,3,4] 6 14
" |Ha rpanune pa3aena das
8. |Pazmen 2. AncopOuusi. [1,2,3,4] 6 14
9. [Pasgen 3. JlucnepcHbIC CHCTEMBI. [1,2,3,4] 6 14
Pasmen 4. YceTounBOCTH, [1,2,3,4]
10. [kommowaHBIX cHCTeM. PacTBopbl 6 14
BMC u ux cBoiicTBa.
Bcero 60 146
4.6.5. IlepeyeHb TeM 3aHATHUI 1151 KOHTAKTHOI padoThI B 3JIEKTPOHHOM cpejie
O0BéM, u
Y4eOHo- dbopma oOyueHus
No Tema caMOCTOSITEIbHOU PabOTHI METOJUYECKOE
/1 obecrieueHue OYHas |3a04Hasl
1. [lepBslii 3aKOH TEPMOAMHAMUKHU. 4 -
5 Bropoit 3aKOH TEPMOJMHAMHUKHU. ®da3oBbIe R 4
" [PaBHOBECHS. £ 2
O =
= O
3 PacTBOpBI. DU3UKO-XUMUYECKUE CBOMCTBA é § > 4
" [pactBOpoB. KoymuraTuBHbIE CBOMCTBA PAaCTBOPOB. = & f
Z 20
4 PactBopbl  anexkTponutoB.  bydepHsie  cmecu. T % 4
" |Onpenenenus pH 6ydepHbIX pacTBOpPOB. B0 i
Mo
5 DIIEKTPOIHBIC MPOIIECCHI u S1C. 2= 4
" [DIEeKTpONpPOBOAHOCTH pacTBOpoB. KoHayKTOMETpHS. OB i
6. |[KMHETHKa M KaTanus. 2 .
7. [[ToBepXHOCTHBIE SIBJICHUS Ha I'paHUIle pa3jena a3 4
8. |AncopOums. 2
9. [lucrnepcHbIE CHCTEMBI. 4
10 'Y cTOMUMBOCTD KOJUTOUIHBIX cucteM. PactBopel BMC 5
" |1 MX CBOMCTBA.
Hroro 34 -
4.6.6. [Ipyrue BHABI CAMOCTOSITEILHON PaGoOThI CTY/I€HTOB.
Ne .
i Bun camocrositenbHON paboTh
1. OdopmiieHre paboynx TeTpajiell 1 0TYETOB MO JIAOOPATOPHBIM paboTaM

4.7. IlepeyeHb TeM U BHI0B 3aHATHI, IPOBOAUMbIX B HHTEPAKTHBHOU (popme
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Ne dopma HHTepaKkTHBHBINA OO0neMm,
p Tema 3anaTus p
/1 3aHATHUA METOL q
JlaGopatopHas Onpenenenne YHTAIBITAN OO6cyxaeHue u
1 paTop P Yy 2
pabora rUApaTaluu CHUCTEMHBII aHaIn3
Konnurarusnsie cBoiicTBa O6cyxnenue u
2 CemuHap o 2
pacTBOpOB CHCTEMHBIN aHaJIn3
3 abopaTtopHas ydepHbIe pacTBOPHI U UX CYXXJIEHUE U 5
JIa6 b 06
pabora CBOMCTBA. CHUCTEMHBIN aHAIN3
4 JlaGopaTopnast | MeToapl TOJIYYSHHS KOJUIOUTHBIX OO6cyxnenue u 5
pabora pacTBOPOB CHUCTEMHBIN aHaJIN3
Bcero 8
5. (I)OHII OIHCHOYHBIX Cpeacrs OJIsA MPOBECIACHUS HpOMe)KyTOqHOﬁ
aTTeCralmn

[TonHoe onucanue (oHAAa OLEHOYHBIX CPEACTB TEKyIIeH M MPOMEKYTOYHOW aTTecTaluu
00yyaroluxcsl ¢ NepeyHeM KOMIIETEHIINM, ONMcaHueM IoKa3aTesled U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, IIKaJl OLlEHUBAHUS, TUIIOBbIE KOHTPOJIbHbIE 3a/IaHHs U METOJMUECKUE MaTepUabl
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH ITporpaMMme.

6. YueOHO-MeTOAnYECKOe o0ecreueHe TUCIUTIINHBI.
6.1. Pexomenayemasi JuTepaTrypa.

6.1.1. OcHoBHas IMTEpPaTYpA.

No Kom-Bo 3k3. B
ABTOp, Ha3BaHUC, MECTO U3AaHHUs, U31-BO, 'O U3JJaHUA, KOJIMUCCTBO CTPAHUIL]

n/n oubsmorexe.
[Munaso LI.I., ITuBoBap A.K. ®dusmueckass U KOIOMJIHAS XUMHS.

1. | YueOHoe  mocobue  uii  CTYJCHTOB  CEIIbCKOXO3SHCTBEHHBIX 40
cnenmanpHocTe. Jlyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[Tunasos LI. I'., dy6unkas XK.O. 3amaun u ynpaxHeHus 1no oOmed u 40

2 | Heopranmueckoit xumun. — Jlyranck: JIHAY, 2008. — 400c.

Hurmarymnun, H. I'. ®usnueckast 1 KOJUIOUIHAS XUMUS © YYCOHUK TSI
cno / H. I'. Hurmarymuinn. — Canxrt-IlerepOypr : Jlans, 2022. — 276 c.
3 | — ISBN 978-5-8114-8885-8. — Tekcrt: osnexTpoHHbIi / JlaHb
AIIEKTPOHHO-OUOIHOTEUHAS cuUcTeMa. — URL:
https://e.lanbook.com/book/183254

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPA.

4. KymbikoB, P. M. ®usnueckas ¥ KOJUIOMAHAS XUMUS : yueOHoe mocodue it By3oB / P.
M. KymbikoB, A. b. UttueB. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 236 ¢. —
ISBN 978-5-8114-7414-1. — Tekcr : 37eKTpOHHBIN/ JlaHb : 3MEKTPOHHO-OMONIMOTEUYHAS
cucrema. — URL.: https://e.lanbook.com/book/160121

6.1.3. MeToanyeckue yKazaHusi J1s1 00y4alOUIUXCsl 0 OCBOCHHIO THCIMIIJIMHBI.
Ne
n/m
1. [[Munaso ILI., dy6unxkas XX.O. ®dusnyeckas M KouloujaHas XuMusi. Metoauyeckue

ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U3/1-BO, TOJ U3/IaHUS, KOJUYECTBO CTPAHUII
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https://e.lanbook.com/book/183254

yKa3aHUs M0 M3YyYEHHUIO JUCHUIUIMHBI U 3aJaHusl 17 KOHTPOJIbHON paldoThl. — JlyraHck:
JTHAY, 2017. - 43 c.

MeToandeckne yka3aHus K JJaDOpaTOpHOMY NMPAKTHKYMY 1O (PU3NYECKONH M KOJJIOMIHON
2. [XMMHUM A7 CTYACHTOB (paKyibTeTa MHUIIEBBIX TexHomorui. — Jlyranck: JITAY, 2023. — 21
C.

6.2.

Ilepeuenb pecypcoB UHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn «MHTepHeT»

(L[a.nee - C€Th «I/IHTepHeT»), H606X0)1]/IMBIX AJifd OCBOCHUSA JUCHUIIJIUHBI.

Ne i/t

HazBanue nnTepHer-pecypca, aipec U pexkuM JocTyna

1.

[DnexTpoHHas oOpazoBarenbHas cpeaa JIFAY]. Pexum nocryma https:// :

Bukuneaus —  cBOOOAHAsS  SHUMKIONeaus. [DmektpoHHbii  pecypc]. URL:

2 https://ru.wikipedia.org/wiki (zara ooparmenus: 13.09.2022).
3 OOpazoBatenbubiii  nopran KyO0I'AY [Onektponnblii pecypc]: Pexum nocryna:
" http://edu.kubsau.local (nara o6pamienus: 25.08.2022).
4 [DreKkTpoHHO-OMOMOTeUHass cuctema «AiicOyk» (iBooks) - http://ibooks.ru (nara
" loOpamenus: 27.08.2022).
5 [DI1eKTPOHHO-OMOIMOTEUHAsE cucTeMa u3aarelbera «Jlanb» - http://www.e.lanbook.com
" \mara obparuenus: 21.09.2022).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
6. [premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOparenus: 05.09.2022).
7 BapyOexnas 0a3a nmaHHBIX  pedepHpyeMbIX  HAy4YHBIX O KypHaJIOB  Agris -

http://agris.fao.org (nara o6pamienus: 10.09.2022).

6.3. CpeacrBa obecnieyeHHs1 OCBOCHHSI JUCIHUNIMHBI.
6.3.1. KomnblorepHbie 00y4yaomye 1 KOHTPOJIMPYIoLHe NPOrpaMMBbl.

Ne | Bug yue6noro | HamMeHoBaHue mporpaMMHOTO

@OyHKIUS TPOTPAMMHOI0 0OecriedeHus

n/m 3aHSATHSA obecrieueHus MOJIETUPY
KOHTPOJIb oOyyaromias
o1Iast

1 Vlexmuu Cucrema NUCTAHIIMOHHOI'O + + +
o6yuenust Moodle.
Microsoft Office 2010 Std.

2 |[Ipaktnueckne [Cucrtema JUCTAaHIIMOHHOTO + + +
o6yuenust Moodle.
Microsoft Office 2010 Std.

6.3.2. Ayamo- U BU1€0NOCOOHsI.

Ne o/

Bung HOCO6I/I}I, HaMMCHOBAaHHC

Aynuo- v BUJEONOCcCoOus He MPEyCMOTPEHBI.

6.3.3. KoMmmnbloTepHbIe Npe3eHTAllH YUeOHBIX KYPCOB.

Ne i/t

Tewma, Bug 3aHATUS
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KommnbroTepHble pe3eHTaun yueOHbIX KypCOB HE IPEAYCMOTPEHBI.

7.0nucanne MaTepuaJbHO

-TeXHU4eCKOii 633])[, H606XOHI/IMOI7I AJIs1l OCYIIECTBJICHUSA

00pa30BaTeJIbLHOIrO MPoIecca Mo TUCIIHNIHHE

HaumenoBanue o60pyaoBaH-

No | HBIX yueOHBIX KAOMHETOB, [TepeyeHb OCHOBHOT'O 000PY10BaHMs, PUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHS MaTEepUajoB
3aHATHH
[-410 — yueGnas aymutopusiCron — 21 wr., cryn — 39 wr., mkad — 8 mr., Tym6ouka — 4
s IpOBEICHUAIIT., Jocka — 2 mT., JjabopaTropHoe oOOpyJOBaHuE,
JIEKIIMOHHBIX, JIAOOpaTOpHBIX[TabopaTopHast mocyaa (KoJObl, MUMETKH, OIOPETKH, BOASHBIC
U IPAKTUYECKUX  3aHATHUILXOJOJMIBHUKU U np.), XMMHUYECKHE  PEAKTHBBI,
1 [TPymmoBBIX U|IEMOHCTPALIMOHHBIE MaTepuanbl (CTEHAB W TIp.), Y4eOHO-
VH/IMBUTYaJIbHBIX METOAMYECKIE MAaTepUAIIbI.
KOHCYJIbTaIIHA, TEKYIIETO
KOHTPOJIS,, MPOMEXKYTOUHOM
aTTEeCTAllNU "
CaMOCTOSITEJIbHOM pabOThI
[-415 — yueGnast aymutopusCron — 18 mr., ctym — 16 mr.,, mkap — 2 mT., mKad
s POBEICHUSABBITSOKHON — 1 mT., TymOouka — 1 mr., jgabopaTopHOE
JIEKLIMOHHBIX, J1a00paTOPHBIX[00OPYAOBAHNE (Becbl  TEXHO-XMMHUYECKHE,  IKabr
U NPAKTUYECKUX  3aHATHIL/CYIIWIbHBIE, BBITSKHbBIE, BOASHbIC OaHU U 1p.), Ja0opaTopHas
o [TPYTIOBBIX unocyna (Kouobl, MUIETKH, OIOPETKH, BOJSHBIC XOJIOAMIBHIKY
" [MHIUBUAYAJIBHBIX U 1p.), XUMHUYECKHE PEAKTUBBL, JEMOHCTpAIMOHHbIEC
KOHCYJIbTALUH, TeKylleromarepuaibl  (CTeHApl M 1p.), Y4eOHO-METOAMYECKHE
KOHTPOJIS, MPOMEKYTOUHOMMaTepuabl
aTTEeCTAINN "

CaMOCTOSITENIbHON PabOTHI.
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8. MesxkaucumniIMHapHble CBA3H
IIporoko
COT'JIACOBAHUS pabovel NpOrpaMMBbl € IPYTUMHU AUCHUTUIMHAMHU

[Ipemoxenus 00 U3BMEHEHUSIX B
paboueit mporpaMme. 3akiIOueHUE
00 UTOrax coriacoBaHus

HanMeHoBaHME TUCLUIUIMHEI, C Kadenpa, c xoTopoii
KOTOPOU IPOBOIMIOCH COTJIACOBAHHUE | IIPOBOJMIOCH COTTIACOBAHUE

HI/IIJ_ICBaSI XUMUA XHUMHUH coriaCoBaHO

bunomornyeckas XxuMus XUMHUHU COorjiacoBaHoO
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Jluct u3meHeHnuit pabodeit mporpaMMel

Ilpunosicenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi
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Ilpunoscenue 2

JIuct nepuoauecKux MpoBEPOK pabodel mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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Ipunoocenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE VUPEX/IEHUE BBICILIETO OBPA30OBAHUSA
«IYTAHCKUM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHHU K.E. BOPOILIMJIOBA»

®OH/J OHEHOYHBLIX CPEJCTB
no aucuuiuinae (Moayio) Ddusnueckast U KOJJIOUIHAST XUMHUS

Hamnpasnenue noarorosku: 19.03.03 IIpoaykTel nUTaHUS )KMBOTHOTO MPOUCXOKICHUS
Hanpasnennocts (mpoduiip): TexHoIOTHs Msica M MSICHBIX ITPOTYKTOB
YpoBeHb mpodecCHoHAIBHOTO 00pa3oBaHus: OaKaiaBpuat

I'ox Havama moarorosku: 2023

Jlyranck, 2023
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1. MIEPEYEHb KOMIETEHIIAN, ®OPMHAPYEMBIX JJUCIIUILIMHON, U IINIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUSA

Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue O1eHOYHOTO
KOHTPO | KOHTPOJIMPYEMOU JOCTHKECHHUS (YypoBeHb) | pe3yabTaThl 00y4YeHUS (unn) paznenos CpelCTBa
- KOMIIETEHIIUHU KOMIIETEHIINHU OCBOEHUS JUCLUILIAHEI Texymmit | IIpomexxyTouna
JTUpyeEM KOMIIETEHI] KOHTpPOJIb | S aTTecTalus
ol uu
KoMIIe-
TEHLIUH
OIIK-2 | Cnocoben OIIK.2.1. 3naer u | Ilepsblit 3HATh: Pasnen 1. IlepBbiii 3akoH | TecTsl DK3aMeH
MIPUMEHSATH IrPaMOTHO sTan -pU3UKO-XUMUYECKUE TEPMOJIUHAMUKH. 3aKpBITOTO
OCHOBHBIE 3aKOHBI | ONEPUPYET (moporoBbI#i | 3akoHBI, Jexamue B | Pazgen 2. Brtopoii 3akoH | Thna
u METO/Ibl | OCHOBHBIMH YpOBEHB) OCHOBE tepmoauHamMuku. DazoBbie
UCCIIEIOBaHUM 3aKOHaMHU u npodeccuoHanbHOM paBHOBECHSI.
€CTECTBEHHBIX MeToAaMHu JIeATEIbHOCTH. Paznen 3. PactBopsI.
HAayK JJI1 PEUICHHS | UCCIIEIOBaHUMN DU3UKO-XUMUYECKHE
3a1a4 €CTECTBEHHBIX HayK CBOIICTBa pacTBOpOB.
MpoECCHOHAIIBHO | NIl pelieHust 3a7ad KomnuratuBueie cBOMCTBa
i ;eATeNbHOCTH | MPOoQecCHOHANbHOM pacTBOpOB.
LUKJIOB IIpH | 1EATEIbHOCTU Paznen 4. PactBopb!
pELIECHUN. JIEKTPOIUTOB.  BydepHsie

cmecu. Omnpenenenust pH
Oy(epHBIX pacTBOPOB.
Paznen 5. DOnexrtpoanbie
npoueccel u S/1C.

Pazgen 6. Kwunmetuka u
KaTajius.
DIIEKTPONPOBOAHOCTh
pacTBOpOB.
Konnykromerpus.
[ToTrenunomerpus.

Paznen 7. IloBepXxHOCTHBIE
SIBJICHUSI Ha rpaHuIe




Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
pasnena ¢as.
Paznen 8. AncopOrusi.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pazgen 10. YcToH4umBOCTH
KOJUTOMIHBIX CHUCTEM.
PactBoppt BMC wu wux
CBOMCTBA.
Bropoii yMeTh: Pazgen 1. Ilepswiii 3akoH | Tectsl DK3aMeH
JTan -paboTaTh Ha | TEpPMOJAMHAMUKH. OTKPBITOT
(MpoABUHYT | 1abOpaToOpHO- Pasnen 2. Bropoil 3akoH | 0 THIA
Bl HCCIIEIOBATEIECKOM tepmoarHamMuku. Das3oBble | (BOPOCHI
YPOBEHbB) 000py10BaHUY; paBHOBECHS. JUISt
-pUMEHAThL  MeTonbl | Pazgen 3. PactBopsI. | ompoca)
MaTeMaTU4eCcKoro DU3BNKO-XUMHUYECKHE
aHanusa U | CBOIiCTBa pacTBOpOB.
MOJICJIMPOBAHUS, KonnuraruBHeie CcBOMCTBa
OLICHMBATh PE3YyJbTaThl | PpACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBOpEI
HKCIIEPUMEHTAJIBLHOTO 3eKTponuToB.  bydepHsie
MCCIIEJOBAHMUSI cmecu. Omnpenenenust pH

XUMHUYECKUX BCUICCTB.

Oy(depHBIX pacTBOPOB.
Pazgen 5. DnekrtpoaHbie
nporeccs! u DJIC.

Pasgen 6. KunHetnka wu
KaTaJiu3.
DIEKTPONPOBOIHOCTh
pacTBOPOB.
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
(ypoBeHb) | pe3yibTaThl 00y4YeHUs (wm) pa3nenos CpeJicTBa
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIe
pasnena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CUCTEMBI.
Pasnex 10. VYcroiduuBOCTH
KOJUTOWTHBIX CHUCTEM.
PactBoppr BMC wu wux
CBOMCTBA.
Tperui BJIA/IETh: Pazgen 1. Ilepswiii 3akoH | IIpaktuue | Dk3ameH
JTan -IIPaKTUYECKUMHU TEPMOJIMHAMHUKH. CKHE
(BBICOKMIT ¢busuko-xumuueckumu | Pazmen 2. Bropoil 3akoH | 3amaHus
YPOBEHbB) npuémMamu tepmonuHamMuku. DazoBbie
HCCJIEI0BAHMIA, paBHOBECHS.
-paboTsl ¢ peaktuBamu | Pazgen 3. PacTtBOpBI.
u nabopatopHbIM | OUIUKO-XUMUYECKUE
000pyI0BaHUEM, CBOMCTBA pacTBOpPOB.
HeoOxomumbiMu A | KojnuratuBHBIE — CBOMCTBA
MPOBEICHUSI HAYYHBIX | pPACTBOPOB.
UCCIIE0BAHUMN. Paznen 4. PactBops!
3eKTponuToB.  bydepHsie
cmecu. Omnpenenenust pH

O0y(depHBIX pacTBOPOB.
Pazgen 5. DnekrtpoaHbie
npoueccel u J/1C.

Pazgen 6. Kunmetuxka wu
KaTaJus.
DJIEKTPONPOBOIHOCTh
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

pacTBOpPOB.
Konnykromerpus.
[Torenmomerpus.

Paspgen 7. IloBepXHOCTHBIE
SIBJICHUS Ha TpaHHIle
pasnena ¢as.

Paznen 8. AncopOuus.
Paznen 9. [lucnepchble
CHCTEMBI.

Pasgen 10. YcTOHYMBOCTE
KOJUIOMIHBIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.

OIIK.2.2.
OcymecTBisiet
BBIOOp 3aKOHOB U
METOJIOB
HCCIIEIOBAHU I
€CTECTBEHHBIX HAayK
ISt pelreHus
KOHKpPETHOW 3ajauu
npogecCuoHAITbHON
NS TebHOCTH

IlepBb1it
JTan
(moporoBbIit
YPOBEHbB)

3HATH:
(bU3UKO-XUMHUYECKHE
3aKOHBI,
OCHOBE
npoQeCCHOHAILHON
JESITENIbHOCTH;

JeXKalnume B

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

Paznen 3. PacTtBoOpBI.
DM3NKO-XUMHYECKIE
CBOIICTBa pacTBOpPOB.
KonnmuratuBable cBOiiCTBa
pacTBOpPOB.
Paznen 4.
ANEeKTpoONUTOB.  bydepHsie
cmecu. Ompenenenust pH
Oy(hepHBIX pacTBOPOB.
Paznen 5. DOnexrpoanbie
npoueccel u S/1C.

Pazgen 6. Kunetuka u
KaTalns3.

PactBops!

Tectrl DK3aMeH
3aKPBITOTO

THUIIA
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Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepXxHOCTHBIE
SIBJICHUS Ha rpaHuLe
paznena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pasnenx 10. VYcroiduuBOCTH
KOJUTOMIHBIX CHCTEM.
PactBoppr BMC wu wux
CBOMCTBA.
Bropoii YMeTh: Pasnen 1. Ilepmbrii 3akoH | TecTsl OK3aMeH
aTan -paboTaTh Ha | TEpPMOJMHAMUKH. OTKPBITOT
(mpoABUHYT | 1abOpaToOpHO- Pasnen 2. Bropoil 3akoH | 0 THIA
Bl HCCIIEIOBATEIECKOM tepmoarHamMuku. Da3oBble | (BOPOCHI
YPOBEHB) 000py10BaHUY; paBHOBECHS. JUISt
-IpUMEHAThL  MeTonbl | Pazgen 3. PactBopsI. | ompoca)
MaTeMaTU4eCcKoro DU3BHKO-XUMHUUYECKHE
aHanM3a U | cBOiicTBa pacTBOpOB.
MOJICJIMPOBAHUS, Konnurarusueie  cBoicTBa
OLICHMBATh PE3YyJbTaThl | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBops!
AKCIIEPUMEHTAIBLHOTO 3NeKTponuToB.  bydepHbie
WCCIIEJOBAHMUS cmecu. Omnpenenenust pH
XHMUYECKHUX BEIIeCTB; | Oy(depHBIX pacTBOPOB.
Pazgen 5. DOnekrtpoaHbie
npoueccel u J/1C.
Pazgen 6. Kuneruka wu
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

KaTajaus.
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konnykromerpus.
[Torenmmomerpus.

Paspgen 7. IloBepxXHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.

Paznen 8. AncopOuus.
Paznen 9. [lucnepchble
CUCTEMBI.

Pazgen 10. VYcroitunBoCTh
KOJUTOUTHBIX CHUCTEM.
PactBoppr BMC wu ux
CBONCTBA.

Tpernit
JTan
(BBICOKUI
YPOBEHB)

BJIA/I€Th:
-IPAKTUYECKUMHU
(HUBUKO-XUMHUYECKUMU
npuémMamu
HUCCIEeN0BaHNN,
-paboThl C peaKkTUBAMU
u 71a00paTOPHBIM
000pyJOBaHUEM,
HEOOXOANMBIMA TUIA
MPOBEACHUS  HAYYHBIX
HCCIe0BaHUuN

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

Paznen 3. PacTtBOpBI.
DU3NKO-XUMHYECKIE
CBOIICTBa pacTBOpPOB.
KonmuratuBable CcBO#iCTBa
pacTBOpPOB.

Paznen 4. PacTtBOpHI
ANEeKTpoNUTOB.  bydepHbie
cmecu. Omnpenenenus pH
Oy(hepHBIX pacTBOPOB.
Paznen 5. DOnexrtpoanbie
npoueccel u S/1C.

[IpakTnue | Dx3aMeH
CKHE

3aJaHusd
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

Pazgen 6. Kwunetuxka u
KaTalln3.
DJIEKTPONPOBOJHOCTh
pacTBOpPOB.
Konaykromerpus.
[Torenmomerpus.

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CHCTEMBI.

Pasnenr 10. VYcroiduuBOCTH
KOJUTOUTHEIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.

OIIK.2.3.
JleMoHCTpHUpYyET
YMEHHE TIPUMEHSATH
KOHKPCTHBIC 3aKOHBI
u METO/IbI
CCTCCTBCHHBIX HAYK
JUIS  KOMIUIEKCHOTO
peleHns
IIPOU3BOJICTBEHHBIX
3aja4

ITepBbIit
aTan
(moporoBsIit
YpOBEHB)

3HATh:
(bU3HKO-XMMHUYECKHE

3aKOHBbI, JICKAIIUC B OCH

npoQeCCHOHAIBHON
JESITENIbHOCTH;

Pazgen 1. IlepBwlii 3akoH
TEPMOJIMHAMHUKH.

Pazgen 2. Bropoil 3akoH
TepMOAMHAMUKHN. Da30BbIe
paBHOBECHS.

Paznen 3. PactBopsl.
DUBNKO-XUMHUUECKHE
CBOICTBa pacTBOPOB.
KonnurarusHeie cBOMCTBa
pacTBOPOB.

Paznen 4. PacTtBopsI
AeKTponuToB.  bydepnsie
cmecu. Omnpenenenust pH
O0ydepHBIX pacTBOPOB.
Pazgen 5. DOnekrtponHbie

Tectnl DK3aMeH
3aKPBITOTO

THUIIA
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Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTHKEHUSI (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
nponecchl U DJIC.
Paznen 6. Kuneruka wu
KaTajaus.
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konnykromerpus.
[ToTenunomeTpus.
Paspgen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.
Paznen 8. AncopOuus.
Pazgen 9. [ducnepchsbie
CUCTEMBI.
Paznen 10. VYcroitunBocTh
KOJUIOUTHBIX CHUCTEM.
PactBoppr BMC wu ux
CBOMCTBA.
Bropon yMeTh: Paspnen 1. Ilepmbiii 3akoH | TecTsl OK3aMeH
JTan -paboTaTh Ha | TepPMOANHAMUKH. OTKPBITOT
(mponBUHYT | 1abOpaTOpHO- Paznen 2. Bropoil 3akoH | 0 TUINA
1377} HCCJIEI0BATENBCKOM TepmoanHaMuKku. Da3oBbie | (BOMPOCHI
YPOBEHbB) 000pyI0BaHUH; paBHOBECHS. JUTSt
-IpUMEHATh  MeTonbl | Pazgen 3. PactBops!I. | ompoca)
MaTeMaTU4eCKOTro DUBHKO-XUMHUECKIE
aHanM3a U | CBOMCTBa pacTBOpOB.
MOJICIIMPOBAHUA, KomnuratuBuele CcBOMCTBa
OIICHUBATh PE3YJIbTATHI | PACTBOPOB.
TEOPETUYECKOTO u | Pazgen 4. PacTtBOpHI
AKCIIEPUMEHTAIBHOTO INEeKTpoNUTOB.  bydepHbie
MCCJIEIOBAHMUS cmecu. Omnpenenenust pH
XMMHUYECKUX BEMIECTB; | Oy(depHBIX pacTBOPOB.
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

Paznen 5. DnekrpoaHbie
npoueccel u I/1C.

Pazgen 6. Kwunetuxka u
KaTalln3.
DIIEKTPONPOBOAHOCTh
pacTBOpOB.
Konnykromerpusi.
[Torennmomerpus.

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CHCTEMBI.

Pazgen 10. YcroiiumBOCTH
KOJUTOUTHEIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.

Tperuit
aTan
(BBICOKUT
YpOBEHB)

BJIA/IETh:
-PAaKTUICCKUMU
(bU3UKO-XUMHYECKUMHU
npuéMamu
HUCCIeI0BaHUN,
-paboThl C peakTHUBaAMHU
u 1a060paTOPHBIM
000opyIOBaHUEM,
HEOOXOIUMBIMHU TUTS
MPOBEJICHUS  HAYyYHBIX
HCCJIeIOBaHUM.

Pazgen 1. IlepBrwiii 3akoH
TEPMOJIUHAMHUKH.

Pazgen 2. Bropoil 3akoH
TepMOIMHAMUKH. Da3oBbIe
paBHOBECHS.

Paznen 3. PacTtBOpBI.
DOHU3NKO-XUMUYSCKIE
CBOICTBa pacTBOPOB.
KonnuratuBHele CBONMCTBA
pacTBOpOB.

Paznen 4. PacTtBOpHI
3eKTponuToB.  bydepnsie
cmecu. Omnpenenenust pH

IIpakTnue | Ox3aMeH
CKHE

3aIaHus
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

O0ydepHBIX pacTBOPOB.
Paznen 5. DOnexrpoanbie
nponecchl U DJIC.

Pazgen 6. Kuneruka u
KaTajaus.
DIEeKTPONPOBOIHOCTh
pacTBOPOB.
Konnykromerpus.
[ToTenunomeTpus.

Paspgen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.

Paznen 8. AncopOuus.

Paznen 9. [lucnepcuble
CHCTEMBI.
Paznen 10. VYcroitunBocTh
KOJUTOUAHBIX CHCTEM.
PactBoppr BMC wu ux
CBOJCTBA.
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2. OIIMCAHUE MTOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUH, OIIMCAHUE IIKAJI OHEHNBAHUA

No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTePUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
1. Tect Cucrema TectoBBIC B Ttecte BbImOnHeHO | OrnreHka
CTaH/IaPTU3UPOBA | 3aJaHUS 90-100% 3amanuit «Omauunoy»
HHBIX  3aJIaHuUM, (5)
TTO3BOJISFOIIIAS B tecre BemonHeHo | OueHka
U3MEPUTH Oosee 75-89% | «Xopouio»
YPOBEHb 3HAHUIA. 3aJaHui (4)
B Tecte Bbmonneno | Ouenka
60-74% 3aganuii «Yooenemesop
umenvHoy (3)
B rtecre BbmonHeHo | OueHka
menee 60% 3amanuit | «Heyoosreme
OpUMENbLHO»
)
Bonpmas yacTh | Onenka
OnpeneIeHun He | «HHeyodoerems
IpeJCTaBiIeHa, TUO0 | OpumenbHOY
npejcTaBiIcHa cl (2
rpyobIMU
omuOKamu.
2. | Ompoc ®opma  pabotsl, | Bopocsl K | [IponemonctpupoBa | Onenka
KOoTOpast OTIpoCy HBI TIpearoiaraeMele | «OmauyHo
MO3BOJISIET OTBETHI, TMpaBUIbHO | (5)
OIICHUTH WCIOJIb30BaH
Kpyrosop, ITOPUTM
yMEeHHUe 000CHOBaHU BO
JIOTUYECKHU BpeMs
MMOCTPOWTH OTBET, pacCyXJICHHIA, €CTh
yMEHHE JIOTHKA
MTPOJIEMOHCTPHPO PaCCYXICHHIA.
BaTh [IponemonctpupoBa | OteHka
MOHOJIOTHYIECKYIO HBI MpeAToIaraeMeie | «Xopouio»
pedb W  UHBIC OTBETHI; €CTh Jioruka | (4)
KOMMYHHKATHBH pacCyXJeHH,  HO
13(S HABBIKH. HETOYHO
Yerapii  onpoc HCIIOIB30BaH
obnanaer ITOPUTM
OOJBIITUMU 000CHOBaHUM BO
BO3MOYKHOCTSIMHU BpeMSI pacCyXACHUIA
BOCITUTATEILHOTO U HE BCE OTBETHI
BO3JICHCTBUS, TOJHBIE.
co3/1aBasi yCIOBHS [IponemoncTpupoBa | OmeHka
TUTST HBI IpeAnoiaraemeie | «Yoogremsop
HeopmManbHOTO OTBETHI, HO | umenvno» (3)
o01IeHusl. HENPaBUIHHO




Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana
OILICHHUBAHUA

UCIIOJIb30BaH
AITOPUTM
000CHOBaHUM BO
BpeMs
pacCyXIEHHUI;
OTCYTCTBYET JIOTHKA
pacCyXICHHUI;
OTBETHI HE MOJIHBIE.

OTBeThBI HE
MpEeACTaBICHBI.

OrneHka
«Heyooerems
OpUMENLHOY

(2)

ITIpakTn4yeckue
3alaHUuA

Hampasneno Ha
OBJIAJICHHE
MeToAaMHu u
METOJIUKAMH
HA3y4aeMou
JUCLUTUIUHBI.
Jns pelieHus
IpeJIaraeTcs
pelnTh
KOHKPETHOE
3a7laHue
(cutyanuro)
IIPUMEHEHHUS
MaTEeMaTHYECKUX
pacyeTos.

oe3

[Ipaktuueckune
3a/1aHUs

[IpoaemMoHCcTpHpOBa
HO cBOOOHOE
BJIaJICHHE
npohecCHoHAILHO-
MMOHATHHHBIM
anmapaTom,
BJIaJICHHE METOJAMH
51 METOIUKAMU
JIACLIUIUIHHEI.
TToxazaHsl
CIIOCOOHOCTHU
CaMOCTOSTEIEHOTO
MBILIJIEHH,
TBOPYECKOMN
aKTUBHOCTH.
3aJjaHie BBHIITOJIHEHO
B IIOJTHOM O0BEME.

OneHka
«Omauuno»

()

[TIponemMoncTprupoBa
HO BIaJCHHC
npo¢ecCuoHaAIbHO-
MOHSITUMHBIM
amnmapaTom,
MIPUMEHEHUU
METOJ0B H METOIUK
IHACIIATUIHHBI
HE3HAYUTEJIbHEIE
HETOYHOCTH,
ITOKAa3aHbI
CIIOCOOHOCTHU
CaMOCTOSITEJILHOTO
MBIIILIEHHS,
TBOPYECKOM
aKTHBHOCTH.
3asaHue BBIITOJIHEHO
B IIOJIHOM OOBEME,
HO C HEKOTOPHIMHU

pu

Onenka
«Xopouwio»

(4)
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
HETOYHOCTSIMHU.
IIponemonctpupoBa | OueHka
HO BlaaeHue | «Yoosremeop
npodeccuoHabHO- | umenbHoy» (3)
MOHSTUMHBIM
anmnapaTtom Ha
HU3KOM YpPOBHE;
JIOTTYCKAIOTCS
OLIMOKH npu
PUMEHEHUU
METOJIOB ¥ METOIHK
JUCIUTIAHBI.
3ajaHuE BBINOJIHEHO
HE MOJHOCTBHIO.
He Onenka
npoJeMOoHCTpupoBa | «Heyoosneme
HO BJIQJICHUE | OpUMENLHO
npodeccuonanbHo- | (2)
TTOHATUUHBIM
anmnaparTom,
METOJIaMHU "
METOTUKaMHU
JTUCITUTUTAHBI.
3ananue HE
BBITIOJTHEHO.
4. | 3auer 3auer Bonpocel K | [lokazano  3HaHuWe | «3adyTeHO»
BBICTABIIICTCS B | 3a4eTy TEOPHUH BOIIPOCa,
pe3ynbrare MOHSITUHHOTO
MTO/IBEICHUS amnmapara;  yMEHHUe
UTOTOB TEKYIIETO COJIepKaTENbHO
KOHTpOJSl. 3ayer M3JIarath CyTh
B dbopme BOMpOCa; BJaJleHUE
HUTOTOBOTO HaBBIKaMU
KOHTPOJIS apryMeHTaIuu u
MPOBOJUTCST TSI aHaIM3a (hakToB,
oOyuaromuxcs, SIBJICHUH, TIPOIIECCOB
KOTOpBIE HE B HX B3aMMOCBS3H.
CIPaBUIUCH c BricraBnsercs
YaCThIO 3aJIaHHI obyuaromnemycs,
TEKYIIEro KOTOPBIA  OCBOMI
KOHTPOJISL. He wmenee 60%
MIPOTPaMMHOTO
Marepuaia
JUCITUTITUHEIL.
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
3HaHue «He 3aureno»
MOHSITUHHOTO
anmnapara, TEOpUH
BOIpOCa, HE
IPOJEMOHCTPUPOBA
HO; yYMEHHE
aHAIM3UPOBATh
y4eOHbI Marepual
HE
MIPOJIEMOHCTPHPOBA
HO; BIIQ/ICHUE
AHATUTUICCKUM
crocooom
U3JI0KEHUST BOIPOCA
u BIIQ/ICHUE
HaBBIKAMU
apryMeHTalluu  He
IPOJEMOHCTPHPOBA
HO.
OOyuaromuiics
ocBoms1 mMenee 60%
IPOrPaMMHOTO
MaTepuaia
JUCITATITAHEL.

5. | Ok3ameH KonTpomnbHoe Bompocsr K | [lokazano  3Hanme | OnenHka
MEpPOIPUSATHE, 9K3aMEHY TEOpUU BoIpoca, | «Omauuno
KOTOpOE TIOHSATUITHO- (5)
MPOBOAMUTCS  TI0 TEPMHHOJIOTHIECKOT
OKOHYAHUH 0 ammapara
W3YYICHHUS JUCITUTUTAHBI,

JTUCIUTIAHBI. yMEHHE
aQHATM3UPOBATH
npobiemy,
COJICP)KATEIBHO U
CTHJIUCTUYECKU
I'PaMOTHO HM3JIarathb
CyTh BOIPOCA;

MIyOOKO TIOHUMAaTh
MaTepuan; BIaJCHUE

AHAJIUTHYECKUM
CII0CO00M
H3J10KEHUS

BOMpPOCAa, HAayYHBIX
HACH; HaBBIKAaMH
apryMeHTaIuu u
aHanmu3a (bakToB,
COOBITHI, SIBIICHHMIA,
TIPOIIECCOB.

32




Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana
OILICHHUBAHUA

BricTaBisiercs
oOyuaromemycs,
MOJIHO, TOJIPOOHO U
IrPaMOTHO
OTBETUBIIEMY  Ha
BOIIPOCHl Omiera u
BOIIPOCHI
JK3aMeHaTopa.

[Tokazano  3HaHHe
OCHOBHBIX
TEOPETUUECKHUX
MOJIOKEHU I
BOMpOCa;  yYMEHHUE
aHAJIM3UPOBATH
SIBJICHUA, (haKThI,
JEUCTBHSL B pPaMKax
BOIPOCA;
COJIEpKATEIIbHO |
CTHJIUCTUYECKU
rPaMOTHO H3JIaraTh
CyTh BOIpOCa, HO
uMeeT MECTO
HEI0CTaTOYHAs
TOJTHOTA OTBETOB IO
U3JIaraeéMoMy
BOIIPOCY.
IIponemoHcTpupOBa
HO BIIAJICHUE
AHATUTUYECKUM
croco6omM
U3TI0KEHUsI BOIpOCa
" HaBBIKaMU
apryMeHTalllu.
BricTaBnsiercs
oOyuaromemycs,
TTOJTHOCTBHIO
OTBETUBIIIEMY  Ha
BOIIPOCH Ouiera u
BOIIPOCHI
JK3aMeHaTopa, HO
JOMYCTUBILIEMY TPHU
OTBETax
HE3HAUYHTEIIbHBIC
OIINOKH,
yKa3bpIBaIOIMe  Ha
HaJTn9Iue
HECUCTEeMHOCTH U
poOeIoB B

OrneHka
«Xopouio»

(4)
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme

3HAHUSX.
[Tokazano  3nanume | OueHka
TEOpUU Bompoca | «Yooenemesop
(parmMeHTapHO umenvHo» (3)
(HenosHOTA
W3II0KEHUS
uHdopmanuu;
OTIEpUPOBAHUE
HOHSTUSIMHU Ha

OBITOBOM  YpOBHE);
YMEHHE  BBIACIHTH
IJIaBHOE,
copMyIHpOBaTH
BBIBOJIBI, TIOKa3aThb
CBSI3b B IOCTPOCHUU

OTBETa HE
IPOJEMOHCTPUPOBA

HO. Bianenune
AHAJIUTUYECKUM

crocoooM

U3TI0’KEHUsI BOIpOCa

u BIIQJICHUC

HaBbIKAMU

apryMeHTallii  He
MPOJEMOHCTPHUPOBA

HO.

OO6yuaromuiics

JTOTTYCTHIT

CyIlIeCTBEHHBIE

omuoKu npu

OTBETax Ha

BOIIPOCHI OUJIETOB U

BOIIPOCHI

HK3aMeHaTopa.

3HaHue Ouenka
MTOHSATUHHOTO «Heyoosneme
anmapara, TEOpPUU | OPUMETbHOY
BOITPOCA, ue | (2)
MIPOJIEMOHCTPHPOBA

HO; YMCHHUE
aHAIM3UPOBATH

yueOHBIH MaTepHal
HE
MPOJEMOHCTPHUPOBA
HO; BJIaJICHUE
AHATTUTHYECKIM
croco6oM
U3JI0KEHUs BOIIpOCca
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
H/H OLICHOYHOTI'O XapaKTCPUCTHUKA OLECHOYHOT'O OLICHUBAHUA OLCHUBAHUA
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
U BJIaJICHUE
HaBbIKaMH
apryMeHTaluu  He
MPOJIEMOHCTPUPOBA
HO.

OOyuaromuiicss He
OTBETHJI Ha OJHUH
WU JIBa BOIMpOCca
ouera u
JIOIOJHHUTEIbLHBIC
BOIIPOCHI

OK3aMCHaTopa.

3. TUIOBBIE KOHTPOJIBHBIE 3ATAHUSI WA UHBIE MATEPHUAJIbI,
HEOBXOJIUMBIE IJs1 OHEHKH 3HAHHWH, YMEHHUM, HABBIKOB MU (MJIN)
OIIBITA AEATEJBHOCTH

OneHouHble cpeacrea Jid MPOoBEACHHUS TEKYHIECTI0 KOHTPOJIA

TCKYHH/Iﬁ KOHTPOJIb OCYIICCTBIIACTCA MPCTIOAABATCIIEM JUCHUIIIMHBI IIPpU IMPOBCACHUN
3aHATUN B (bopMe TCCTOBBIX SaﬂaHHﬁ, YCTHOT'O OIIpOCa U MPAKTUUICCKUX SaﬂaHHﬁ.

OIIK 2. Cnoco0eH NpUMeHSITb OCHOBHbIE 3aKOHbI U METO/AbI HCCJIeI0BAHUI eCTeCTBEHHBIX
HAYK 151 pelieHus 3a1a4 NpogeccHOHATBHOM AeATebHOCTH HHKJIOB IPH PelleHH.

OIIK.2.1. 3Haer M TIpaMOTHO ONeEpHPyYeT OCHOBHBIMH 3aKOHAMH H MeETOJAMH
HCCIE0BAHMIT  €CTeCTBEHHbIX HayK JUI  pelleHUusl 3aJa4  NpogecCHOHAIbLHOMH
AeATEeJbHOCTH.

IlepBbiii 3Tan (MOPOroBbId ypPOBEeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH MOKAa3aTeJs
KOMIICTEHUMH  <«3GHATb».  (PU3MKO-XMMHMYECKHME  3aKOHBI, Jie)Kalmue B  OCHOBe
npogecCHOHATBHOM AeATEIbHOCTH.

TecToBbIE 3alaHuA 3aKPBITOIro THIIA

1. OcHOBHAas1 PoJib OTBOAUTCS XHMHYECKOMY B3aUMO/IEICTBHI0 M€Ky KOMIIOHEHTAMM
pacTBopa B padorax (Bbi0epUTEe OJUH BAPHAHT OTBETA):

a) OcTBanbaa;

0) Menneneena

B) Baut-I'opda

r) MapkoBHHKOBa

2. PacTrBOop paccMaTpuBaJici KaK MeXaHHYecKasi CMeCb KOMIIOHEHTOB ((pu3nueckas
TeopHUsi pacTBOPOB) B padoTax (BbIOepUTe 0JJMH BAPUAHT OTBETA):

a) MenneneeBa

0) KabnykoBa

B) AppeHuyca

r) JlaaeToH
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3. HeBo3Mo:keH mpouecc, eIMHCTBEHHBIM Pe3yJIbTATOM KOTOPOro 0bLJ10 Obl peBpalleHne
TeNJIOTHI B padoTy (BblOepHUTe OJUH BAPUAHT OTBETA):

a) 3akoH boiins Mapuorra

0) 2 3aKOH TEPMOAMHAMUKH

B) 3aKOH Payns

r) 3akoH JlanpTOHA

4, Ykaxute 00beJUHEHHOE ypaBHEHHE IEPBOr0 M BTOPOr0 3aKOHOB TEePMOJIMHAMHUKHU
(BbI0OEepHTE OJUH BAPUAHT OTBETA):

a) Q=AU+ A.

0) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHenue cocrosinusi Knaneiipona - MenaesieeBa AJisi n KWJIOMOJIel H1eaJlbHOI0 ra3a
(BbI0EpUTE OIMH BAPUAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Kuaroun:

0

A Bl Fad I e
H | oW

6. IlpoumraiiTe W yCTaHOBHTEe COOTBeTCTBHe Mex1y (u3NUecKoll BeJIHYHMHOH U eé
3HAYECHHUEM:

Pusnyeckas BeJHIHHbI 3HayeHne pU3NUYECKHX BEJIMYUH
1. Temneparypa mnpu  HopMmaibHbIX | a) 305 K
YCIIOBUSX
2. Temmeparypa mpu craHmaptHeix | 0) 298 K
YCIIOBUSX
3. Temneparypa KUIIEHUS BOJbI B) 273 K
4. I1noTHOCTH pacTBOpa BOJIbI r) 1,00 r/mn
a) 100°C
e) 50°C
Kiroun:
1 2 3
0 hi§ r

Bropoii 3ran (NPpOoABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTessi
KOMIICTCHIIHH «yYMeTb»: padoTaTh HAa JIA0OPATOPHO-HCCJIECAOBATEILCKOM 000Py10BAHNH,
INPUMEHATh METOAbl MATEMATHYECKOI0 AaHAJM3a M MOJICJHPOBAHMS, OLCHUBATH
pe3yabTaTbl TEOPeTHYECKOr0 M JKCIePUMEHTAJILHOI0 HCCJIeI0BAHUA XHUMHYECKHUX
BEIECTB.
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Bonpocs! oTKpBITOr0 THNA ()15 ONIpOCA):

1. HasoBute npu Kakux yCciaoBUSAX IPOTEKAET U30TEPMUUECKUN-TIPOLIECC.
2. Paccuuraiite, yemy Oyzner paBHa cymMMa BOJOPOJHOTO M TMJIPOKCHIILHOTO IOKa3aTesen
npu 25°C.
3. VYkaxute npuOop, HCHONB3YEMBIH I M3MepeHHs Kod(puIueHTa MOBEPXHOCTHOTO
HATSDKEHUS.
4. VYKaxuTe OT 4ero 3aBUCHUT BEJIMUYMHA TEMIIEPATyphl 3aMEP3aHMs pacTBOpa.
S. HazoBuTe KOJIMYECTBEHHYIO MEPY HEYIOPAIOUEHHOCTH CUCTEMBI.
Karoun:
1. | npu NOCTOSIHHOM TeMIeparype
2. 114
3. | cTaslarmomeTp
4. | OT KOHIIEHTpalMK1 PaCTBOPEHHOI'O BELIECTBA
5. | aHTpOIIHA
Tpernii 3Tanm (BBICOKHI YPOBeHb) — IOKa3biBaeT CHOPMHUPOBAHHOCTH IOKAa3aTeisi
KOMIIETEHIIMM  «BJaJeTb»:  NPAKTHYECKMMHM  (PM3MKO-XUMHYECKHMH  NpPUEMaMu

HCCJIeIOBAHNM; Pa00ThI C peAKTHBAMH M JIA0OPAaTOPHBIM 000PYA0BaHUEM, HEOOXOAUMBIMU
JJI51 MPOBeIeHUsI HAYYHBIX HCCJIe0BAHMI.

HpaKTuquKne 3aJJaHus

1. B KkakoM HampaBlieHMM CMECTUTCS PABHOBECHE B PaBHOBECHOH CHCTEME peaKIuu
2S03(r.) & 2S0,(r.)+0y(r.) -46 KxKa.
2. B TNOTeHIIMOMETPUYECKOM THTPOBAHMU JUIS OINPECICHUS KOHICHTPAIMA HOHOB

COCTaBJISIOT FaIbBAaHUYECKUI 9JICMCHT, COCTOSIIUN U3 OJICKTpOJa CPAaBHCHUA U UHAUKATOPHOTO
3JICKTpOAA. VkaxuTe OT 4ero 3aBHCHUT IIOTCHITHAIT HHJIUKATOPHOI'O 3JICKTPOIA.

3. Breruncnute pH pactBopa a3oTHo# kucnoTsl kKoHIeHTpauu 0,001 Monb/1.
4. [Ipn B3aumojeiicTBUM HUTpara cepebpa ¢ M30BITKOM Hoaujaa Kaius oOpasyercs
MUIEIIa. YKaKUTE 3apsil JaHHOW TPaHyJIbL.
S. Paccuuraiite ocmornueckoe mpaienue 0,01M BogHOro pacTBOpa TIIOKO3BI IPHU
temmneparype 273°K.
Kiroun:

1. | paBHOBeCHE CMECTUTCS BIIPaBO

2. | OT KOHIIEHTPAIMH ONPEICISIEMbIX HOHOB

3.13

4.1-1

5. 10,22 aTm.

OIIK.2.2. OcymecTBJjisieT BbIOOP 32aKOHOB U METO/I0B MCCJICAOBAHUI €CTeCTBEHHbIX
HAYK JIJIsl pellleHUsl KOHKPEeTHOM 3a1a4u npogecCHOHAIbHOI 1esiTe IbHOCTH.

IlepBblii 3Tan (MOPOroBbI YPOBEeHb) — MOKa3bIBAeT C(POPMHMPOBAHHOCTH IMOKA3ATEJIs

KOMIIETEHIIHH «3HATH». (PM3MKO-XMMHUYECKHE 3aKOHbI 1 METOJAbl MCCJIeJOBAHUI €CTeCTBEHHBIX
HAaYK JiesKalue B OCHOBe NMPodeCCHOHAIbHOM 1eATeJIbHOCTH.
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TecToBbIE 3aHaHUA 3aKPbITOIro THUIIA

1. T'oMoreHHoIi siBJisieTcsi (BbIOepUTE OIHH BAPUAHT OTBETA):
a) cucTeMa Maclio-Bojia

0) cucTema BOJa-IeCoK;

B) CHCTEMa BOJIA - XJIOPH HATPHS — TIIFOKO3a

T) CIIPECCOBaHHBIC B TAOJICTKY MTOPOLIKU

2. HN30TOHMYeCKMM PpAacTBOPOM  XJIOPWAA HATpPUsl Ha3bIBaeTcsi PpacTBop ¢
koHueHntpanueii NaCl (BbiOepuTe 0JUH BAPUAHT OTBETA):

a) 0,5 moub/n

6) 0,9 %

B) 0,09 %

r) 0,01%

3. CrangapTaeie  (U3MYeCKHe  YCJOBHS NPH  NPOBeJeHHMH  J1a00paTOpHBIX
uccienoBanmii (BbIOepuTE OJUH BAPHAHT OTBETA):

a) KOJMYECTBO TEIUIOTHI, KOTOPOE BBIIENAETCS WIM IOIJoUiaeTcss mpu obpazoBaHuu 1 Moib
CJIOKHOIO BellecTBa U3 NpocThix BemecTs npu 273 Ku 1 atm.

0) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIJEINAETCS MpU 00pa30oBaHUM 1 MOJb U3 MPOCTHIX BEIIECTB
npu 298 Ku 1 atm.

B) KOJINYECTBO TEIJIOThI, KOTOPOE MOIJIOIIAETCs MPU 00pa30BaHUM 1 MOJIb U3 MPOCTHIX BEIIECTB
npu 273 Ku 1 atm.

r) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIICISCTCS MM IMOIJIOMIASTCS MpH oOpa3oBaHuu | MOIb
CJIOKHOIO BelecTBa U3 MpOoCThiX BewecTs npu 298 K u 1 atm.

4. IIpu kaKuX ycJOBHSIX MOBBIIIAETCS PACTBOPHMOCTH ra30oB B :KUAKOCTH (BbIGepUTe
O/INH BAPHAHT OTBETA):

a) TIOBBIIIICHUE TEMITEPATYPHI

0) NOHMKEHUE TeMIepaTypbl

B) MOHW)KEHHUSI JTaBJICHUS

r) 100aBIEHNE HIIEKTPOIUTA

5. Yka3zarp KakuM pacTBOpaM NPHCYUIM KOJUINTaTHBHbIE CBOiicTBa (BbIOepHTE OIUH
BapHAHT OTBETA):

a) KOHIIEHTPUPOBAHHBIM

0) MepechIeHHBIM

B) UJCATbHBIM

T') HaChIILIEHHBIM

Koroun:

A IWINE
w oo |o|w

6. IIpounTaiiTe M COOTHeCcHMTe THI JAMCIEPCHOH CHCTEMBbI € NPEIIOKEHHBIM NPHMEpPOM
AMCIIEPCHON CHCTEMBbI:

38



Tunel AMCHEPCHBIX CHCTEM IIpuMepsbl IUCTIEPCHBIX CHCTEM

1. Aspo3oib a) Kene
2. I'enp 0) MBUIbHAS TICHA
3. DOMybcHs B) B30MTHIE CIIMBKH
4. 3011b ') MOJIOKO

1) SUYHBINA O€JI0K

€) TyMaH
Kiroun:

2 3 4

e a r i

Bropoii 3Tran (IpoABUHYTHIN YPOBEHb) — MOKAa3bIBaeT C(POPMHPOBAHHOCTH MOKA3aTeJsl
KOMIIETEHIIUM «yMeTb»: padoTaTh Ha JIa0OPATOPHO-HCC/IEA0BATEIBLCKOM 000Py10BAHMH;
NPUMEHAThL MeTOAbl MATEeMATHYECKOI0 AaHAJIM3a W MOJACJIHPOBAHUS, OLEHMBATH
pe3yJbTaTbl TEOPEeTHYECKOI0 M JKCIEPUMEHTAJBHOIO MCCIeJ0BAHUS XMMHYECKHX
BelIeCTB.

Bonpocel OTKPHITOro THNA (BOIPOCHI AJIs1 ONIPOCA)

1. VKaXuTe KaK H3MEHSAETCS SKBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTh CHUJIBHBIX U CIAObIX
3IEKTPOJIMUTOB IIPU pa3z0aBIICHUN.

2. YKaKUTE OCHOBHOU IIPHU3HAK OOHEKTOB KOJUIOUIHON XUMHUHU.

3. VYkaxuTe 4To OYyIeT SBIATHCA XapaKTePHBIM MPU3HAKOM TUCTIEPCHOHHON Cpeibl Kak
COCTaBHOM 4aCTU JUCIEPCHOU CHCTEMBI.

4. VYkaxure 4to OyJeT MPOUCXOAUTh C TUCIEPCHOCTHIO NMPHU YBEIWYEHUU pa3Mepa 4acTHUIl
JUCTIEPCHOM (a3bl.

S. Vkaxure Kak OyleT M3MEHAThCS BEIUYMHA MOBEPXHOCTHOTO HATSHKEHUS pacTBopa ¢

POCTOM KOHIIEHTPAIIMH B BOJIHOM PAacTBOPE HEOPTaHUUYECKON COJIU.

Kimoyu:

1. | ymeHbInaeTcs

2. | IUCHEPCHOCTh

3. | OTHOPOJHOCTb

4. | ymMeHbIIUTCS

5. | yBeIHUHUTCS
Tpernit 3Tan (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL MOKAa3aTeNs
KOMIIETEHI[UH  «BJAJETh»:  MNPAKTHYECKHUMHU  (PU3UKO-XHMHUYECKHMMH  NpHéMaMu

HCCJIeJOBAHNI; Pa0d0ThI ¢ peaKTHBAMM U JIA0OPATOPHBIM 000pyA0BaHHEM, HEOOX0AMMBIMH
IJISI MPOBECACHUSA HAYYHBIX HCCJICI[OBaHHﬁ.

IMpakTnyeckue 3a1aHusA

1. B kakyro ctopoHy cmectutcs paBHOBecue peakmuu: No+3H«—»2NHj +98,17x [k, nipu
YBEJIUYEHUN KOHIEHTPALMU UCXOISAIINX BEIECTB, IPU NOBBIILICHUN J1aBJICHUS?
2. [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA, IMOJIYYHUIN IMUPOKOE NPHUMEHEHHWE B THUIIEBOM

IMPOMBIINIJICHHOCTH B KAa4Y€CTBC OMYJIBI'aTOPOB U CTaGI/IJ'II/IBaTOPOB. Vkaxure Kak 6yz[eT
HU3MCHATHECA BCJIIMYHMHA IIOBCPXHOCTHOI'O HATAXKCHHA BOJHBIX PaCcTBOPOB ITOBEPXHOCTHO-
AKTUBHBIX BCIICCTB IMPU MOBLIMNICHUN KOHIICHTPAIUH.

3. Bo Bcex MexaHMYECKHX U TEPMOMCXAHUYCCKHUX IIPOHECCax IMUIICBBIX ITPOU3BOACTB

39



MPOUCXOJUT KOHTAaKTHOE B3aWMOJCHCTBHE OOpabaThIBAEMOTrO Marepuaia C IMOBEPXHOCTHIO
pabouMx OpraHoB MalllH, yCTPOUCTB U anmapaToB. Ha3oBuTe 0 KakoM SIBIIEHUU UJIET PEYb.

4. VYKaKuTe 4TO MPOUCXOIUT CO CBETOBBIM ITOTOKOM B JTUCIEPCHOM CUCTEME IPU pa3Mepax
YaCTHI] MEHbIIIE JJIMHBI BOJIHBI M1aJJAlOIEr0 CBETA.
S. [Ipu B3aumojeiicTBUM W30BITKA XJopuia Oapus C CyiabparoM HaTpusi oOpasyercs

MUIEeIIa. YKaKUATE 3apsii JaHHOW TpaHyJIbl.

Kuaroun:

B CTOPOHY 00pa30BaHMsI MPOIYKTOB PEAKIHH
YMEHBUIATCS

aaresus

paccenBaercs

+2

SN R

OIIK.2.3. JlemoHcTpHpyeT YyMeHHMe NPHMEHAAITb KOHKpPeTHbIe 3aKOHbI M MeTOAbI
€CTeCTBEHHBIX HAYK /I8 KOMILJIEKCHOTO PellleHUsI MPOU3BO/ICTBEHHBIX 3a/1a4.

IlepBbIii 3Tan (MOPOroBbIii YPOBEHb) — NMOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTesl
KOMIIETEHIHH «3HATH» . (PM3MKO-XMMHUYECKHE 3aKOHbI U METO/bl UCCJIeJ0BAHUI €CTeCTBEHHbIX
HAYK JlexKallie B 0CHOBe NPodeccHoHAIbLHOI eI TeIbHOCTH.

TecToBbIE 3aaHUSI 3aKPbITOI0 THIIA

1. 3HayeHHe YHHMBEPCAJIbHON Ta30BOi IOCTOSIHHOM @IPU pacyere OCMOTHYECKOIO
JaBJIEHUS] BbIPasKeHHOT0 B aTMocdepax (BbIOepuTe OJHH BAPUAHT 0TBETA):

a) 8,314 Jlxx/mons K

0) 7,832 momb

B) 0, 082 aT™m./MOmb*1

r) 101325 I[Ta

2. Ha3oBuTe cnocoGHOCTH BelIeCTB MOIJIONIATH TEIJIOTY NMPH HarpeBanuu (BblOepuTe
OJMH BAPMAHT OTBETA):

a) TeroBoi 3P PexT

0) TeITOEMKOCTh

B) TeIuionepeaaya

r) paborta

3. Cucrema, KoTopasi He 00MeHHBAaETCs BEIIECTBOM C OKpYyXKawiueid cpenoii (BbiGepute
OIMH BAPHMAHT O0TBETA):

a) OTKPBITOM

0) 3aKpbITOM

B) M30JIMPOBAHHON

T') 3aMKHYTOM

3. VYkaxuTe 0 KakoM 3aKOHe MJEeT pedb: JHepPrusi He Mcye3aeT OeccjelHO U He
BO3HUKAeT W3 HHMYero, a JMIb NepexoauT Hu3 OaHOW ¢GopMbI B JAPYryl0 B CTPOro
IKBHBAJIEHTHBIX KOJIHYeCTBAaX (BbIOepHUTE OJMH BAPHAHT OTBETA):

a) 2 3aKOH TePMOJUHAMUKHI

0) 3akoH ['ecca

B) 3aKOH COXPaHEHUS PHEPTUU

r) 3akoH Kupxroda
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5. HazoBuTe BeJIMUMHY: KOJMYECTBO BbIJIEJIUBIICHCH MM MOTJIOTUBIIEHCS TEMJIOTHI NMPHU
oopazoBaHuu 1 Mol ero M3 MPOCTHIX BeNIECTB HA3bIBAIOT (BbIOEPUTE OJUH BAPHAHT
0TBeTA):

a) TEIJIOTOM cropaHus

0) BSI3KOCTBIO

B) TEILIOTON pacTBOPEHUS

T') TEIUIOTOW 00pazoBaHUs

Karoun:

SRR I
H|w oo

6. [IpounTaiiTe U YCTAHOBUTE COOTBETCTBHE MEKIY MPOLECCOM PeaKIUM U Ompe/esieHHueM
npouecca:

Ilpounecc Onpenenenne

1. Koarynsus a) B3aMMHOE TPOHUKHOBEHUE OJIHOTO BEIIECTBA MEXKIY
MOJIEKYJIaMU JPYTOTO.

2. AncopOnust 0) (cBepThIBaHHWE, CTYIICHHE, YKPYIHEHHE) — OOBEIUHCHUE
MEJKUX JTUCHEPrHPOBAHHBIX YACTHUI] B OOJbIIME TO pa3Mepy
arperarsl.

3. Auddy3us B) MOTJIOLICHHE BEIIECTBA U3 ra3000pa3HOM Cpe/ibl WM pacTBOpa
MTOBEPXHOCTHBIM CIIOEM YKUIKOCTH WJIM TBEPJIOTO TelIa.

4. Ocmoc r) mpoiecc U30UPATEIHLHOTO MOTJIONICHUS Ta30B WM MapoB W3
ra30BBIX WJIA IMApOTa30BBIX CMECEH J>KUIKUM IOTJIOTUTEIEM —
abCcopOEHTOM.

1) IBUKEHUE MOJIEKYNl PACTBOPHUTENS Yepe3 MOTYIPOHUIIAEMYIO
MeMOpaHy U3 00J1aCTH C HU3KOM KOHLEHTpalueil paCTBOPEHHOTO
BEIIECTBA B 00JIACTh BRICOKON KOHIICHTPAIIHH.

€) TEepMOJMHAMUYECKUN  NOTEHLHMAN,  XapaKTepU3YIOIIHM
COCTOSIHUE CHCTEMBI B TE€PMOAMHAMHYECKOM DABHOBECHU IIPU
BbIOOpE B KauecTBE HE3aBUCHMBIX I€PEMEHHBIX JaBJICHUS,
SHTPOIIUU U YUCJIA YACTH.

Kuaroun:
1 2 3 4
0 B a bi

Bropoii 3ran (IPpOoABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTessi
KOMIICTCHIIHH «yMeTb»: padoTarh Ha JIaDOPATOPHO-HUCCJIEA0BATEIBCKOM 000PyI10BAHNH,
INPUMEHATh METOAbl MATEMATHYECKOI0 AHAJM3a M MOICJHPOBAHMS, OLEHUBATH
pe3yabTaTbl TEOPeTHYECKOr0 M JKCIePUMEHTAJIBLHOI0 HCCJIeI0BAHUA XHUMHYECKHX
BELLECTB.

Bonpochl OTKPBITOro THIA (BONPOCHI VISl OMPOCA)

1. Cunbpl  MEXMOJIEKYISIPHOTO U MEXKaTOMHOTO B3aUMOJICHCTBHUS, OCHOBY KOTOPBIX
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COCTABJISIIOT KYJIOHOBCKHE CHUJIBI B3aUMOJACHCTBUS MEXAY OJJIEKTPOHAMH U SIAPAaMU OJHOMU
MOJIEKYJIBI M SApaMHM M 3JEeKTpoHamMu JApyrod. Ha onpeneneHHOM pacCTOSHMM MEXIy
MOJICKYJIAMH CHJIBI MIPUTSDKCHUS W OTTAJIKMBAHMS YPABHOBEIIMBAIOT IPYT Jpyra, U o0pasyeTcs
YCTOMUMBAs CUCTEMA. Y KQXKUTE B KAKOM arperaTHOM COCTOSIHUM JIOJ>KHBI HAXOJUTHCS BELIECTBA
YTOOBI 3TU CUJIBI POSIBIISTUCH CUJIBHEE.

2. VYKaXHTe OT 4ero 3aBHCHUT BEJIMUYMHA TEMITEpaTyphl KATICHHUs pacTBOpa.

3. VYKaxuTe Mpu KakKux YCIOBUSIX MPOTEKAIOT U30XOPHBIE MPOIIECCHI.

4, VYkaxure kak paccuutath JJIC rajibBaHMYECKOro 3JIEMEHTA.

5. Cy1iecTByeT HECKOJIBKO THUIIOB TEPMOJUHAMUYECKUX CUCTEM, YKAXKUTE K KaKOMY THUITY

OTHOCHTCS >KUBOH OpraHu3M.

Kiroun:

1. | TBepnoe

2. | maBIeHUE HACHIIICHHOTO Mapa pacTBOPUTENS HAJl PACTBOPOM

3. | mpu MOCTOSIHHOM O0BeEMe.

4. | mo pa3HOCTH ANEKTPOAHBIX MMOTEHIINAJIOB.

5. | OTKpBITOH
Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHPOBAHHOCTL IOKA3aTe s
KOMIIETCHIMH  «BJIAJETh»:  NPAKTHYECKMMH  (PU3MKO-XMMHUYECKMMH  NpuéMaMu

HCCJIeJOBAHMI; pa0d0ThI C peaKTUBAMM U JIa0OPATOPHBIM 000py10BaHHEM, HEOOXOAMMBIMH
A1 IPOBE/ICHUs] HAYYHbIX HCC/1e0BAHMIA.

HpaKTuquKne 3aJlaHus

1. BydepHbie cucTeMbl NpenoTBpaIalOT W3MEHEHHWE KHCIOTHOCTH CHUCTEMBI. B KpoBM
KUBOTHBIX CYLIECTBYET 5 OCHOBHBIX Oy(epHBIX cHCTEeM. DTO TeMOrJIo0MHOBas, OelKoBasi,
docdarHas, OpraHUYECKUX KUCIIOT | €Ille OJIHA. Y KaXKHUTE, KaKas.

2. Beruucnuts pOH 0,01 M pactBopa HNO3 (a0 = 1).

3. VkaxkuTe Kakoll peareHT JoJDKeH ObIThb cTabunuzaropoM (B U30BITKE) NIpu
B3aumojeiicteun AgNO; ¢ KCI, 4ro0Opl MONMYy4uTh KOJUIOMJHYIO CHCTEMY C YaCTHIIAMHU,
HECYIIIMMH MOJIOKUTEIBHBIN MIEKTPUIECKUI 3apsiy

4. IIpy HaHeceHMM HaW CTEKISIHHYIO IUIACTUHKY, MOKPBITYIO cJoeM MapaduHa, Karis
OMYJIbCUHU PACTEKAETCs, €CIIU TUCTIEPCHOHHON Cpeoi siBiisieTcst Maciio (amyiascust Boga/Maciio),
U HE pacTeKaeTcs, eciu AWCIEPCHOHHOW cpenoil ciyxut Boaa (dmynbcusi Macio/Bona).
VYkaxwure, ueMy paBeH yroj CMaudBaHUs PU HAHECEHUH KaIUTK BOJIBI Ha mapaduH.

5. IIpun B3ammopeiicTBUM HUTpata Oapust ¢ H3OBITKOM cynbhara Kanus oOpasyercs
MUIIeIUTa. Y K&KUTE HOHBI TU(PY3HOTO CIIOSI.

Koroun:

ruipokapOOHaTHas

12

B n30bITKe BO3bMYT AGNO3
MeHbIe 90°

HMOHBI KaJIUs

SHEI Rl I

OuneHoYHBIE CPeCTBA A5 NPOBEICHUsI IPOMEKYTOUYHOM aTTecTANNU

HpOMe)KyTO‘IHaSI arTecTanud nNmpoBOAUTCA B BUAC MOAYJISA TCCTOBBIX 3a;[aHm"1.

42



DK3aMeH BBICTABJIAETCS NPENOJABATENEM B KOHIE M3YUYEHHUs pazjiena AUCLUIUIMHBI KaK
pE3yJIbTaT TEKYIIETO KOHTPOJIS.

Ecin cryneHT He copaBwics C 4YacThIO 3aJ@aHUM  TEKYUIEro KOHTPOJIA, €My
IIPEIOCTABIIAECTCS. BO3MOJKHOCTb CIaTh JK3aMEH HAa WUTOTOBOM KOHTPOJIBHOM MEPONPHUATHU B
¢dopme OTBETOB Ha BOMIPOCHI K SK3aMEHY WJIM TECTOBBIX 3a/IaHUH K SK3aMEHY.

OueHovHbIe cpeacTBAa /sl MPOBeIEHUS IK3aMeHa
ATTecTanus mpoBOIUTCS B (OpME YCTHOTO IK3aMEHa.

BOHpOCLI AJIA IK3aMEHa

1. bydepnrbie cuctembr. Mexanusm nericteusi. CoseBbie OyQepHbIe pacTBOPHI.

2. Karanu3. OOmue cBOMCTBa KaTamu3aTopoB, WX crenuduueckoe NEHCTBHE, MEXaHU3M
BIIMSIHUSI HA CKOPOCTh PEAKLIUH.

3. ["anbBanuyeckue snemenThl. Onpenenenue pH pacTBOpoB METOIOM MOTEHIIMOMETPHHU.
BonopoaHslil 1 XUHTUAPOHHBIN 3JIEKTPOIBI.

4. Ponb pu3uKo-XMMHUYECKUX 3aKOHOB B TEXHOJIOTHUECKUX TPOIECCaX OTpaciied MHUIIEeBOH
MPOMBILUIEHHOCTH.

S. Bydepublie cucrembl. MexaHu3M aelcTBUA U pacyeT BeauuuHbl pH ocHoBHOTrO Oydepa.

6. Kunernka reTeporeHHbIX mporeccoB, e€ ocoOeHHocTu. KuHeTnka pacTBOpeHHs H
KPUCTAJUTU3AIUH.

7. CnenctBue u3 3akoHa ['ecca. OmpeneneHue SHTaNbIUNA XMMHUYECKOW pEaKLUU U3
SHTAIBIIUN 00pa30BaHMsI BEIIECTB.

8. Tennoas Teopema HepHcra. Tperbe Hayano TepMOIUHAMUKHY.

9. N3mepenne  3JIEKTPOJHBIX  MOTEHLMAIOB  METaUIOB.  BOJOPOIHBIN  3JIEKTPO/I.
CrangaptHble (HOpMabHbIE) SIEKTPOAHBIE TOTEHIIUANBI. P HanpsKeHUs: METalJIOB.

10. Chopmynupyiite 3axkoH ['ecca. B kakux ycCIOBHSIX TEIUIOTAa PEAKIIUA MOXKET OBITh
3aMEHEHa U3BMEHEHUEM SHTAIBINU?

11. CnoxxHble peakiuu: 0O0paTHMBbIe, MOCIIEN0BATEIbHbIC, COINPSHKEHHBIE, TMapalijielibHbIC.
Jlumutupyromas craaus ClI0KHOW peakinu.

12. 3aBUCUMOCTh JJIEKTPOJHBIX TOTEHIMAIOB OT XHUMHYECKOW TMPHUPOILI DIEKTPOIOB,
COCTaBa M KOHUEHTpPAIUH KUIKOTO 3JIEKTPOIUTA U TeMIiepaTypsl. Y paBHeHue HepHcra.

13. TepmonuHamuka ragpBaHnueckoro snemeHTa. Cesizp Mexay DJC anemenTa, cBOOOHOM
SHEPrueu U KOHCTAHTON XMMHYECKOTO PAaBHOBECHSI.

14. JIByXKOMIIOHEHTHBIE CUCTEMBI. J[aBlieHHe mapa HaJ pacTBOpOM. 3akoH Payrsi.

15. Omnpenenenue nopsaaka peakuu. Peakuu 1-ro u 2-ro nopsaka.

16. [Ipumenenue n300apHOTO MOTEHITMANA JIJISl OTIPE/ICTICHUSI HAMPABIEHUS U BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX PEAKIUH.

17. l'ampBaHMYecKne  DJIEMEHTBL.  XHMMHMYCCKMH  TaJdbBaHWYECKHM  DJIEMEHT,  €To

NIEKTPOXMMHUYECKAsI 3aliCh. YPaBHEHHE DIEKTpoAHbIX peakuuil. Omnpenenenne IC
(mpuBeaUTE IPUMEPHI).

18. TepMoauHaMuyeckue pacueTbl KOHCTaHThl PAaBHOBECHUS XUMHUECKOW  peakIuu.
WuTerpupoBaHHOE ypaBHEHHE U300apHl.

19. ['anpBaHMyeckre d1eMeHThl. KOHIEHTPAalMOHHBIA TajJbBaHUUYECKUI DJIEMEHT, ero
ANEKTPOXUMHYECKASI 3aIIUCh, YPABHEHUS JIEKTPOIHBIX peakunii, onpeaenenne JJ(C.

20. KakumMu MeTtogaMu MOXHO OINpPENeNUTh BEJIWYMHY ITOBEPXHOCTHOIO HATSKEHUS
KuaKkocTu? OOBACHUTH CYIIHOCTh HAa KOHKPETHBIX IpUMepax.

21. [TpaBuno [lrokno-TpayGe. Kakas 3aBUCHMOCTb MEXAy MOBEPXHOCTHBIM HATSDKEHHEM H
JIIMHOM yriieBoaopoaHoit nenu [TAB?

22.  Ypasuenue ['u60ca u ero ananus.

23. Teopust monoMonekysipao ancoponuu bBOT. B yem ee 0COOEHHOCTH M TTPaKTUYECKOE
3HaueHue?
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24. VYpaBuenune ®Ppeitnanuxa n ero aHanus. OnpeneneHue KOHCTAHT U €r0 IPaKTHUECKOE
3HAYCHHUE.

25. Teopuss HOHHO-OOMEHHOW anacopOumu. VYpaBHeHne HUKOIBCKOTO, €ro aHamwms.
[TpakTHueckoe 3HaYeHHe HOHHO-0OMEHHOM aJcopOLIHH.

26. Pomp woHHOW amcopOiuu B mpomecce 00pa3oBaHUs  KOJUIOMAHBIX — YaCTHIIL.
Chopmynupyiite npaBuino Pasuca-Ileckora.

27. Uro Ttakoe menrtuzanusa? Kakumu MeTomamMH OHA OCYHIECTBISIETCS W HPU  KaKHX
yCHOBUAX?

28.  Uro Takoe 3iekTpoocMoc U anekrpodopes? Kak mo BenmudymHE OOBEMHON CKOPOCTH
MO>KHO BBIYMCIIUTH AJIEKTPOKUHETHUECKUN TOTeHIIAN?

29. Uro HazpiBaeTca koaryssinuei? Kakue mpuunHbl BBI3BIBAIOT Koaryssnuto? OCHOBHOMI
MEXaHHU3M X JCHCTBHUS.

30.  YTto0 TaKoe Mmopor KoaryJsuH 3IEKTPOJIUTA, €T0 KoaryJupyrolas criocooHocTs? B kakux
€MHUIIAX OHU U3MEPSIOTCSA? Y CIOBUS, OT KOTOPHIX 3aBUCHUT UX BEJIIMYHHA.

31.  Korma mpoucxXoAuT B3aMMHas KOAryJslus 30Jed M IpU Kakux ycioBusax? Onummre

0COOEHHOCTHU KOoaryjsiiu KOJUIOMJOB CMECBIO JJICKTPOJIUTOB. OT Kakmx (I)aKTOPOB 3aBUCUT
AHTAaroOHMs3M U CUHCPIU3M HOHOB B ITPOLIECCE KO&I‘YJIFIHI/II/I?

32.  Mosoko Kak MOpUpOHAs AMYJIbCHS. OMYIbraTopbl, MPUMEHSEMbIE B IPOU3BOJICTBE
MOJIOKOIIPOTYKTOB.

33.  Msco W MOJOKOMPOIYKTHI KaK MHKPOTETEPOICHHbIE W KOJUIOMIHBIC CHCTEMBI.
["'oMoreHu3anus B MOJY4EHUH MSICO U MOJIOKOIIPOTYKTOB.

34, UYem omimmuaercs kosutounaHeie [IAB ot wucturHOpacTBOopuMBIX? UTO Ha3biBaeTcs
KPUTHYECKON KOHIIEHTpaluen Mutiesuiooopazoanus (KKM)?

35. Kakoe sBieHue HasbiBaeTcs conpoOmwim3anueid? Yem onHo o0ycinoBineHo? KakoBo
MPAKTUYECKOE 3HAYCHHUE ATOTO SIBJICHUS B TTUIIIEBON POMBIIIUICHHOCTH?

36.  KakoBo mpaktuueckoe npumeHeHne [TAB? B dem 3akimoyaercss MEXaHW3M MOIOIIETO

JeUCTBUSI pacTBOpPOB ¢ uxX ucnoib3oBaHueM? Kakue [TAB Ha3biBalOTCSI aHMOHOAKTUBHBIMU U
KaKue - KATHOHOAKTUBHBIMU?

37. Yto Takoe crymeHb, remp? Ilepeunicnure QakTOpsl CTyAHE- W TeIeo0pa3OBaHMS.
OOBbsicHUTE SIBIEHUE CHHEPE3HCa.

38.  VkaxuTe XapaKTepUCTHKH HAOyXaHHs TOJIMMEPOB B HU3KOMOJEKYJISPHBIX JKUIKOCTSX.
Yro Takoe cTerneHb HaOyXaHHs U KaK OHa OIpeesseTcs?

39.  CpaBHHUTE sIBICHHS BBICAIMBAHUS M KOATYSIIHHA. B 4eM CXOICTBO M pa3iiMuMe STHX
aByieHui? YTo Takoe JIMOTPOINHBIN psn?

40. B uem 3akmtouaercs apdext JloHHaHa, U B KakuxX (popMax OH MPOSIBISIETCA B PA3IUYHBIX
KOJIJIOUJHBIX cHUcTeMax?

41. OxapakTepusyiiTe CTpoeHHe MoJieKya OenkoB. [louemy M Kak H3MEHSETCS 3apsl

0eNKOBOM MOJIEKYIIBl B 3aBUCUMOCTH OT BenuuuHbl pH pacTBopa? UTo Takoe W30 JIeKTprudecKas
touka 6enka (U9T)?

4. METOAUWYECKUE MATEPUAJIBI, OITPEAEJAIOIIUE IMTPOLEAYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (WJIN) OIIBITA
JAEATEJIBHOCTH

Tekymmii KOHTPOJIb
TectupoBanue A NPOBEAECHUS TEKYILETO KOHTPOJIS MPOBOAUTCS € IOMOIIbI0 CHUCTEMBI
JUCTaHIIMOHHOTO oOyueHuss uiaum KommbloTepHoil mnporpammbel KTC-2,0. Ha TectupoBanue
orBogutcs 20 wMuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHuil BkmodaeT 20 BOIpPOCOB.
KonnuecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 3 WiH 4. CTyneHTy Heo0X0uMO BbIOpaTh OJIMH
NPaBUJIBHBIN OTBET. 3a KaX/Ibli IPaBUIIBHBII OTBET Ha BOIIPOC MpucBauBaercs 5 6amuioB. lkana
nepeBoaa: 19-20 nmpaBUIBHBIX OTBETOB — OIIEHKA «OTIMYHOY» (5), 15-18 mpaBUIIBHBIX OTBETOB —
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olleHKa «xopoiio» (4), 12 npaBWIbHBIX OTBETOB — OLIEHKA «yAoBIeTBopuTenabHO» (3), 1-11
MPABUJIbHBIX OTBETOB — OLIEHKA «HE yJIOBIETBOPUTEILHOY (2).

Omnpoc Kak CpeACTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyIeHT OTBEUYAeT Ha MOCTABIEHHBIM BOMPOC Cpasy, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTuueckue 3agaHusl KaK CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISATCS B MUCHMEHHOU
dopme. CtyneHTy BbIAAETCS 3a1aHue U pefocTaBisieTcst 20 MUHYT IS TOJTOTOBKH K OTBETY.

IIpome:kyTouyHas aTTecTanus
DK3aMeH MPOBOJIUTCS B YCTHOM (opMme. M3 3K3aMEHALMOHHBIX BOINPOCOB COCTABIISAETCS
20 »sk3aMeHaMOHHBIX OmieToB. Kaxaplii OmieTr cocToMT U3 Tpex BompocoB. KommiekT
9K3aMEHAIIMOHHbIX OMJICTOB MPEACTaBIEH B y4eOHO-METOAMYECKOM KOMIUIEKCE TUCLIUITIIMHBI.
Ha noaroroBky k OTBETYy CTyAEHTY npenocTanisercst 20 MUHYT.
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