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J NOpsiIKa OpraHM3allMd M OCYLIECTBIECHHUS 00pa30BaTENIbHOM JESITENBHOCTH IO
o0Opa3oBaTeJIbHBIM IIporpaMMaM BBICHIErO0 00pa3oBaHMs — IporpamMmmaMm OakajaBpuaTta,
IporpaMMaM  CIELUAJIMTETa, MporpaMmaM MarucTparypbl, YTBEP)KICHHOI'O IPUKA30M
MuHucTepcTBa HayKH U BhIciero oopa3oanust Poccutickoit deneparuu ot 06.04.2021 Ne 245;
J (denepaabHOro rocy1apcTBEHHOTO0 00pa30BaTEIbHOIO CTAHAAPTA BBICIIEr0 0Opa30BaHMS
1o HampasieHuo 1noarotoBku 19.03.02 IlpoxykTel NUTaHUS W3 PACTUTEIBHOTO ChIPbS,
YTBEPKACHHOTO MprkazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepauuu ot
Ne 1041 ot 17.08.2020 r.
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. [IpemogaBaTeny, MOATOTOBUBIINE PAOOTYIO IPOTPAMMY:

CT. IPENOJaBaTENb AK.O. lyonnkas

PaGouass mporpamma paccMoTpeHa Ha 3acedaHuu Kadenpbl xumuu (nporokon Ne 10 or
«20» mas 2024r.).

3aBenyrommii kageapoi A.K. IIuBoBap

PaGouasi mporpamMMa peKOMEHJIOBaHA K HCIIOIH30BAHUIO B YYEOHOM MPOIECCE METOAMYECKON
KoMHCcCcHel paKyIbTeTa MUIIEeBhIX TeXHOIOrHH (mpoToko Ne 11 ot «20» utons 2024 r).

IIpeacenaresib MeTOANYECKOH KOMHMCCHH A.K. ITuBoBap

PykoBoaurenb 0CHOBHOI npodeccHoHAIbHOI
o0pa3oBaTeIbHOM NPOrpaMMBbI E.A. MenBeneBa




1. Mpeamer. Lenu u 3agaun TUCHUILINHBI, €é MECTO B CTPYKTYype
00pa3oBaTeJIbHOI MPOrPaMMBbI

IMpeaMeToM TUCHMILUIMHBI U3YUY€HUE CBOWCTB BEIIECTB, HCTIOIB3YEMBIX B
CEJIbCKOXO035MCTBEHHOM MPOU3BOJICTBE U B TEXHOJOTUUECKOM IIUKJIE TPOU3BOJICTBA MPOAYKIIUHI
U3 PACTUTEIBLHOTO CHIPHS..

Henbo u3yyeHusi TUCHUIIMHBI SBIseTca (GOpMUpPOBaHHE y OyAyHmIMX TEXHOJOTOB
OOIIEeKYIbTYpHBIX,  O0MENpO()EeCCHOHANBHBIX W MNPO(ECCHOHANBHBIX  KOMIIETEHIINH,
HalpaBJICHHBIX  Ha ToNy4YeHHe (yHIaMEHTAIbHBIX 3HAHUH TEOPETHUECKHUX OCHOB U
MPAaKTUYECKUX MPUEMOB OCHOBHBIX XHMHUYECKHMX METOJOB aHaln3a, a Takke (OpMHpPOBAHUE
HABBIKOB HAyYHOTO OOOCHOBaHUSI OOIIMX TEOPETHUECKHUX BOMPOCOB MPHU pa3paboTKe METOI0B
aHaiM3a ChIpbs U N01y(HaOpUKaTOB, BAUSIONIMX HA ONTUMHU3ALINIO TEXHOJIOTHYECKOro mpolecca
M KA4ecTBO TOTOBOM TPOAYKIMH TMPUOOPETEHHE MPAKTUYECKUX HABBIKOB HAYYHO
HCCIIE0BATEIBCKOM pabOThI B 00J1aCTH (PU3NIECKON U KOJUTOUTHOM XUMUMU.

OCHOBHBIMH 32/1a4aMH SABJISIOTCS. TIPUMEHEHUE 3aKOHOB TEPMOJIMHAMHKH, KUHETUKH,
(hoTOXUMHH, DIIEKTPOXUMHUH, KOJJIOMIHONM XWUMHH, a TakKKe 3HAHUUA OCOOCHHOCTEH CBOWCTB
pacTBOpPOB Il OOBSICHEHUs SIBICHHUM, HAONIOJaeMbIX B TEXHOJOTHYECKHUX CHUCTEMax, |
HaIPaBJIEHHOTO PEryJINPOBAHUS MPOTEKAIOIINX B HUX MPOIECCOB.

Yrny0iaeHHOe W3ydyeHUE OCHOB (PH3UYECKOW XHMHHU CIOCOOCTBYET Pa3BHTHIO Y
oOyuaromuxcst aOCTPAaKTHOTO, JIOTHYECKOIO0 U TEXHOJOTHYECKOrO MBILIUICHHS, a TaKke
YCBOCHUIO MPaBUJIBHBIX MPEACTABICHUI O MPOTEKAIOUX SBIEHUAX. BeaeacTBue Toro, 4To BCe
TEXHOJIOTMYECKHE CHCTEMbl UMEIOT BBICOKOPA3BUTHIE MOBEPXHOCTH, 0CO00E€ BHHUMAaHHE B Kypce
yAeNAeTcsl OJHOMY W3 KPYHHEHIIMX €ro pas3felioB — KOJUIOMJHONW XWMHUU WIM XUMUHU
MOBEPXHOCTHBIX SBJICHUM W JAHCIEPCHBIX CcHUCTEM. VI3yueHue 5TOro pasaena IO3BOJISET
oOydJaromuMcsi WMETh COBPEMEHHBIC TMPEACTABICHUS O TMPOTEKAIONUX TEXHOIOTHIESCKHIX
mporueccax.

MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl.

Huctunnuna «Heopranuuyeckas XUMHS» OTHOCHTCS K JAMCHUIUIMHAM 00s3aTeIbHOM
yactu, (GopMHpyeMOW ydacTHMKaMH oOpazoBaTenbHbIX oTHOmeHuH b1.0.21 ocHoBHOI
npodeccuoHaIbHOM 00pa30BaTEILHOM MPOTrpaMMbl BhIcIiero oopazoBanus (naiee — OIIOIT BO)
110 HarpaBieHHIo noAroToBku 19.03.02 «IIpoaykThl nUTaHUS U3 PACTUTEIBHOIO CHIPBS.

Huctunnuna «@u3ndeckas ¥ KOJUIOMAHAS XHUMHs») OCHOBBIBAETCS HAa  YMEHHUSX U
KOMITETEHITHSIX, CHOPMUPOBAHHBIX B XOJ€ W3YYCHHUS ITUCIUIUIMH E€CTECTBCHHOTO IIMKJIA:
«Duzukay, «Marematuka» «Heopranmdeckas XUMHSD», «AHATUTAYECKAs XUMHU», YUTAETCS BO
BTOPOM U TPETHEM CEMECTPE M SIBJISETCS OCHOBOM JIJIi M3YYEHHS CICAYIOIIUX IUCIUTUINH:
«buoxumusy, «llumesas XUMU».



2. HepequL IJIAHUPYEMBIX PE3yJ/IbTATOB Oﬁy‘leHI/IH o

AUCHMILIMHE, COOTHECEHHBIX ¢ IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHUS
o0pa3oBaTeJIbHOH MPOIrPAMMBbI

Koabi DopMyJIHPOBKA Nuaukaropsbl Ili1anupyemMblie pe3yJibTaThbl
KoMIIe- KOMIIETEeHIIUH AOCTUKEHUS 00y4eHHs MO AUCHUILINHE
TeHI U KOMIIeTeHIU

OIIK-2 | Cnocoben OIIK.2.1. - 3HaTh:
PUMECHSITh OcyIiecTBiseT pacueTsl, | -PU3UKO-XUMUIESCKUE 3aKOHBI,
OCHOBHBIE 3aKOHBI | AaHAJTU3UPYET IMOJIyYEHHBIE | JiexKallne B OCHOBE
u METOJIbI | pe3yIbTaThl U COCTABISAET | MPO(HECCHOHAIBLHON e TEIHHOCTH.
UCCJIETOBaHUM 3aKJIIOUYEHUe 1o | -yMeTh:
€CTECTBEHHBIX NIPOBEJICHHBIM aHajM3aM, | -paboTathb Ha n1abopaTopHO-
HAyK JUIsl PEIICHUs | UCTIBITAHUAM U | UCCIIEJIOBATEIECKOM
3a1a4 UCCIICIOBAHUSIM. 00opyIoBaHUY,
npodeccuoHaIbHO -IPUMEHSTh METO]IbI
i 1eSITeNTLHOCTH. MaTEeMaTHYeCKOTO0  aHaIM3a |
MOJIETUPOBAHUS, OLICHUBATh
pe3yabTaThl  TEOPETHUECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIICTIOBAHUS XUMHYECKHX
BEIIECTB.
-MMeTh HABBIKH:
paboThI c peakTuBaMu u
1abopaTopHbBIM  00OpYyJIOBaHHUEM,
HEOOXOIUMBIMH ISl TIPOBEACHUS
HAaYYHBIX HCCJICOBAHUMN.
OIIK.2.2. - 3HATh:
CucremaTusupyet -(pu3uKo-XUMHUYEeCKUE 3aKOHBI,
pe3yabTaThI HAyYHBIX | JIS)KAIUE B OCHOBE
UCCIIETOBaHHH. npodecCruoHAIBbHON IeATETbHOCTH,
- YMeTh:
-paboTaTh Ha nabopaTopHo-
HCCIIEIOBATEIILCKOM
000pyIOBaHUY,
-IPUMEHSTh METOTbI
MaTEeMaTHYeCKOr0  aHamM3a |
MOJICITUPOBAHUS, OIICHUBATh
pe3ynbTaThl  TEOPETHUECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIIeIOBaHUS XUMHYECKHUX
BELIECTB;
-MMeTh HABBIKH
-PAKTHIECKUX (buzuko-
XAMHUYECKHUX pUEMOB
HUCCIIEJOBAHUN,




OIIK.2.6. - 3HATh:
[Tpumensier 3HAHMSA | -TEOPETUUECKHE OCHOBBI
XMMUHM TP TIPOBEJICHUM | XUMHYECKHX 3aKOHOB M 00JacTH
UCCIICIOBAaHHI M PEIICHUU | IPUMEHEHUSI B TPO(eCCHOHAIBHOM
npodeCCHOHATBHBIX JIeSITEIbHOCTH;
3ajad. - yMeTh:
-OLICHUBATh pE3yNbTaThI
TEOPETUYECKOTO u
HKCTIEPUMEHTAIEHOTO
HCCIIEIOBaHMS,
- HMeTh HABBIKH:
- TIPOBEACHUS J1abOPAaTOPHBIX U
Hay4HBIX HCCIIeIOBAHUH B
npodeCCHOHAILHON IeATENbHOCTH.
3. O0BbéM TUCHUIIMHBI U BUIbI Y4e0HOH padoThl
Ouno-
Ounas opma oGyueHs 3aounas popma 3a04Has
o0ydeHus dhopma
o0y4yeHHs
Buist pabot B T.Y. IO CEMECTPAM BCETO BCETO
Boero & 3 & &
0] 0] [&] 0]
3 5 3 5
& o o o
™ <t ™ <
OOm1ast TpyI0EMKOCTh 5/180 2,5/90 2,5/9 2,5/90 2,5/90
TMCIUTLTHHBI,
3a4.€/1./9acOB, B TOM
qrcie:
KonrtaktHas pabora, 82 36 40 10 10
4acoB
-IEeKIIAU 32 12 20 4 4
-[IPAKTUYECKHE
(ceMUHApCKHE) 3aHATHUS
-1abopaTopHbIC 50 24 26 6 6
paboThI
CamocTosTenbHas 61 44 17 80 44
paboTa,qyacoB
KoHrtakTHas pabora B 28 10 18 -
PJIEKTPOHHOU cpefie
(KPB2C)
KoHTpoJb, 4acoB 9 9 36
By npomexyTo4HON 3a4eT 3a4€T 3K3aMeH 3a4eT JK3aMeH
aTTecTanuy (3a4ér, 9K3aMeH
PK3aMEH)




4, Couepmaﬂne ANCIHUIIINHBI

4.1. Pa3esibl AMCHUIIMHBI U BU/IbI 3aHATHH (TeMaTH4eCKHil JIaH).

IJI\/I;‘)I Paznen qucuumuiiHbl JI 113 JIP KPB2C | CPC
ouHasi (hopma 0OydeHUs
OCHOBBI XMMHYECKOH TePMOIMHAMHMKH 10 16 6 24

1. |Pa3nen 1. IlepBblii 3aKOH TEPMOJMHAMUKH. 2 2 1 6
Paznen 2. Bropoit 3aK0H TepMOIMHAMUKH.

2. 2 4 1 6
Da30BbIE pABHOBECHSI.

Pasnen 3. PactBopsl. dusnko-xumMudeckue

3. [cBoiicTBa pacTBOpoB. KoyummratuBHabie 4 4 2 6
CBOICTBA PaCTBOPOB.

Pazznen 4. PacTBOpPBI 3JIEKTPOIUTOB.

4. |bydepnsie cmecu. Onpenenenus pH 2 6 2 6
0y(hepHBIX pacTBOPOB.

OCHOBBI YICKTPOXHMHUH 2 8 4 20
Pasznen 1. Dnexrpoansie npoueccs U IC.

5.  [97eKTpOmpOBOAHOCTH PACTBOPOB. 2 4 2 10
Konnykromerpus.

6. [Pazmen 2. KuneTnka u KaTaimms. - 4 2 10
Konsiouanasa xumus 20 26 18 17

7 Paznen 1. [ToBepXHOCTHBIE SABIECHUS Ha 4 6 4 4
rpaHuiie pazzaena ¢as.

8. [Pazmen 2. AncopOruusi. 4 6 4 4
Paznen 3. JlucriepcHbIe CUCTEMBI.

9. [DNEKTPOKMHETUYECKHUE CBOWCTBA 6 8 6 5
KOJUTOHMTHBIX PACTBOPOB.

Pa3nen 4. YcTONYMBOCTD KOJUIOUIHBIX
10. . 6 6 4 4
cucteM. PactBopsl BMC 1 ux cBoiicTBa.
3a04Has popma 00ydeHHs
OCHOBBI XUMHY€ECKOIl TEPMOINHAMHKH 3 - 4 - 60

1. |Pa3nen 1. IlepBblii 3aKOH TEPMOAMHAMUKH. 0,5 - 1 - 15
Paznen 2. Bropoii 3aKk0H TepMOIMHAMHKH.

2. 1 - 1 - 15
@da30BbIC PABHOBECHS.

Paznen 3. PactBopbl. PU3MKO-XUMHYECKHUE

3. |cBoiicTBa pacTBOpoB. KommuratusHbie 0,75 - 1 - 15
CBOIICTBa paCTBOPOB.

Paznen 4. PacTBOpBI 3JIEKTPOIUTOB.

4. Bydepnsie cmecu. Onpenenenus pH 0,75 - 1 - 15
O0yhepHBIX pacTBOPOB.

OCHOBBI YJIEKTPOXUMHH 1 - 2 - 20
Paznen 5. Dnexrpoausie npoueccs 1 D/IC.

5.  [DNEeKTpONpOBOAHOCTH PACTBOPOB. 0,5 - 1 - 10
Konaykromerpus. [lorenimomerpusi.

6. |Pa3zmen 6. Kuneruka u xataaus. 0,5 - 1 - 10
Koamongnasa xumus 4 - 6 - 44
Paznen 1. [loBepxHOCTHBIE SIBIICHUS HA

7. 1 - 1 - 11
rpaHuiie paszaena a3

8. |Pazmen 2. AncopOuus. 1 - 2 - 11

9. |Paznmen 3. JlucniepcHble CUCTEMBI. 1 - 2 - 11

10. |YcTOoMYMBOCTD KOJUIOMIHBIX CUCTEM. 1 - 1 - 11




Paznen nucuuminHbl JI 113 JIP KPBOC CPC

/1

‘PaCTBOpH BMC u ux cBOMCTBa.

OuHo-3a04Has popma o0yueHHs

4.2. Cogep:xxanue pa3iesioB y4eOHON TUCUUNINHBI.

OCHOBBI XUMHY€CKOI TEPMOIMHAMUKH

Pasnea 1. IlepBblii 3aK0H TepMOAMHAMMKH.

IIpenMer u 3agau¥ XMMHUYECKONW TEPMOAMHAMUKH. OCHOBHBIE NMOHSTHS: CHCTEMA U €€
BUJBI (M30JIMPOBAHHbBIE, 3aKPBIThIE, OTKPBITHIEC, aquabaTUYECKU H30JIMPOBAHHBIE), COCTOSHUE
CHCTEMBI, MapaMeTpbl COCTOSHUS, (PYHKIMH COCTOSHMS M Ipolecca. TepMoIuHaMHUYecKoe
paBHOBecHe. TepMoInHaMUYecKHe IpoLecchl: 00paTUMble U HEOOpaTHUMbIE, CAMOTIPOU3BOJILHBIE
U HecaMOoNpou3BoJjbHbIE. TernoBbie 3¢ (deKTh: 00pa30BaHUS M CrOPAaHUS BEILECTB, arperaTHbIX
MpEeBpALLEHUH, peakui HeUTpalu3aluy, pacTBOpeHus U ruaparanuu. CTaHAapTHbIE TEIUIOTHI.
Tepmoxumuueckue ypaBHeHus. [lepBblii 3aKkOH TepMOIMHAMMKU. YacTHbIE Cilydau IEpPBOIO
3aKOHa TEPMOAMHAMUKU. BHyTpeHHss sHeprus, Temnora u padora. TemioTsl MpoLEccoB Hpu
MIOCTOSTHHOM O00BbeMe M JaBICHHM, COOTHOIICHHWE MEXIy HUMH. DHTanblusA. 3akoH [ecca.
CrnenctBust u3 3akoHa ['ecca. 3aBUCHMOCTh TeruioBOro 3ddekra oT TemrepaTypbl. MomspHas
TEINIOEMKOCTh. YpaBHeHuss Kupxroga. Kamopumerpusi. Pacuer craHmapTHBIX TEIUIOT
XMMHUYECKHX peakluil 10 CTaHAAPTHBIM TEIIOTaM 00pa30BaHMs U CTOPaHMsI BELIECTB.

Pa3nen 2. Bropoii 3akoH TepMoAMHAMMKH. BTOpOil 3aKOH TepMOJIMHAMHKH, €O
(GopMyIMpPOBKH. DHTpONUS — (QYHKUUS COCTOSIHUA cUCTeMbl. CTaTUCTMYECKOE HCTOJIKOBAHUE
MOHATHS PHTpONMU. CBSA3b SHTPONUU C TEPMOJAMHAMUYECKON BEPOATHOCTHIO. CTaTUCTUYECKUI
XapakTep BTOPOro Hadajna TepmoauHaMuku. @opmyna bonblMana. Beluncinenue sHTponuu npu
¢a3oBbIx nepexonax. [[pumeHeHre BTOPOro Havaia TEPMOJMHAMHUKH K N300apHO - (M30XOPHO-)
U30T€PMHUUYECKUM TpoleccaM. TepmoauHamuyeckue ¢GyHkuuu. OHeprus [ub6ca, sHeprus
l'enbmronpua.  TepmoauHamuueckas  Teopuss  XMMMYECKOro  cpoxactea.  OmpeneneHue
HalpaBJIEHUs Ipoliecca U YCJIOBUM paBHOBecus. MakcumanbHas pabota npornecca. [loneznas
pabora. l3MeHeHue 3HTpONMM B M30JUPOBAHHBIX CHUCTEMaxX. BbIYMCIIEHUS SHTPONUM NpU
U30TEPMHUUYECKUX IHIpoleccax M ¢ M3MeHeHueM temneparypbl. Ilonstus: ¢asza, uucio
KOMIIOHEHTOB, YMCJIO CTENEHEeW CBOOOABI. YCIIOBUS TEPMOJAMHAMUYECKOIO PAaBHOBECHUS MEKIY
¢dazamu. IIpaBuno (a3 I'mb60ca. PaBHOBecHss B OJHOKOMIIOHEHTHBIX cHcTeMax. Jlmarpammbl
coctosHus BoAbl. YpaBHeHue Knaneinpona-Knaysmyca. TepMmoguHampuyeckue CBOMCTBA
pPacTBOPOB.

Pasznen 3. PacTBopbl. PU3HKO-XHMHYECKHE CBOIicTBA pacTBOpPoB. KosummrarusHubie
CBOICTBa PacTBOPOB.

Konnurarususle cBoiicTBa pacTBopoB PactBopsbl. IloHsiTHE 0 pacTBopax. Pa3dasiieHHbIe
pactBopbl. PactBOopuMocTh razoB. 3akonsl Payns. Kpuockomuss u s0ynmockonus. Ocmoc.
OcMoTuyeckoe aaBieHue pacTBopoB. 3akoH Baut-I'odda. bruonorndeckue mnpormeccsl U 0CMOC.
N3otonnueckuit K03 HUIMEHT.

Pasnen 4. PacrBopbl 3jekTpoautoB. bydepnbie cmecu. Omnpenesnenuss pH
0y(epHBIX pAaCTBOPOB.

PactBopel. CriocoObI BBIpa)KeHHs KOHIIEHTpAIMK PACTBOPOB. MosipHasi KOHIICHTpAIHs,
MOJISIpHAsi KOHLIEHTpALMs SKBUBAJIEHTA, MACCOBast JI0JIs1, TEPMOJMHAMUYECKUE IPUUUHBI 00pa30BaHUS
pacTBOpOB, (pU3NYEeCKre U XUMHUYECKHE CUJIBI, 00YCIIOBIMBAIOIIME 00pa30BaHUE PAaCTBOPOB.

OCHOBBI IEKTPOXUMMH.

Paznen 1. Daextpoansie mpoueccbl u JJC. D1eKTPonpoBOIHOCTH PACTBOPOB.
Konaykromerpus. IloreHuuomerpus.

DNeKTpOXUMHsL.  DJIEKTPONPOBOJHOCTh  PACTBOPOB  BJEKTPOJIUTOB. YjelbHas U
SKBHUBAJIEHTHAs! AJIEKTPONPOBOJHOCTb. 3akoHbl AppeHnyca u Konbpayma. Omnpenenenue



CTETEHU ¥ KOHCTaHThI IUCCOLHUAIMU CIa0BIX 3JIEKTPOJIUTOB. DIEKTPOAHBIE Mporecchl. [[BoiiHoi
SNIEKTpUYeCKuil cioi. YpaBHeHue HepHcra. Dnexktpoanele mnoTeHuWanbl. BomopomHsblil
NEeKTpoA. 'anbBaHMUECKHE M KOHUEHTPAUMOHHbIE Lenu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOTEHIMAbL. DJIEKTPOAbl CPABHEHHS M MHAUKATOpHBIE. KOHIyKTOMETpHSI.

Paznea 2. Kunernka u karaJjms.

XumMuyeckasi KHHETHKA U KaTtaiu3. [IoHATHEe 0 CKOPOCTH XUMUUYECKON peakiuu. BiusHue
KOHLICHTPAallUM Ha CKOPOCTb XUMHUYECKMX peakuui. [Iopsmaok M MOJIEKYISIPHOCTb PEaKLMM.
Mexanusm peakumii. Peakuum nepBoro M BTOpOro mnopsiaka. BiusHue TtemmnepaTypbl Ha
cKopocTh xumuueckux peakuuid. [IpaBuno Bant-I'opda. YpaBHenue Appenuyca. DHeprus
aktuBauuu. Katanus, ero OCHOBHbIE 3aKOHOMEPHOCTU. TeOopusi MPOMEKYTOUHBIX COCIUHEHUM.
I'oMoreHHbI U rereporeHHbI karaau3. CKOPOCTH T'€TEPOTre€HHBIX XUMHUYECKHX IPOILIECCOB.
KonebaTenpHbIie peakium.

Koanonanas xumus

Paznea 1. IloBepxHocTHBIE ABJIEHHS HA TPaHMLIe pa3aeia ¢as.

[ToBepxHocTHBIe sBIeHHS. CBOOOIHAs PHEPrUsi CUCTEMBbl M BEJIMYMHA MOBEPXHOCTH.
[loBepxHOCTHOE HaTsKeHHE. ACOpOIMS Ha TMOBEPXHOCTH paslieia KHUIKOCTh - Tas.
[ToBepxHOCTHO-aKTHBHBIC BellecTBa. YpaBHeHue ['nO6ca. ['mmpoduibHbie u TUAPOPOOHBIC
noBepxHocTU. KpaeBo#l yroy cMaunBaHus.

Pazpnen 2. Ancopoums.

AncopOuusi Ha TBEpABIX TOBEPXHOCTAX. M3orepmbl aicopOuuu. YpaBHEHHE
Operinmxa. Teopun aacopbuuu Jlearmropa u BOT. AncopOrusi amekTposuToB. MOHHBIM
ooMmeH. Monutsl. CopOIIMOHHBIE MPOIIECCH] B OMOJIOTMYECKUX CUCTEMAaX.

Pa3znen 3. /lucnepcHble cUCTeMBI. JJIeKTPO-KHHETHYECKHE CBOMCTBA KOJJIOHIHBIX
PacTBOpOB.

Xumust  mucniepcHbIX  cucteM. JlucmepcHas  (a3za W AUCTHIEPCHOHHAS — cpeja.
Knaccudukanus nucnepcHbix cucteM. [Ipupona KOMIOMAHBIX cHcTeM. MeETOIbl MOTy4YeHHs
KOJUIOMJIHBIX ~pacTBOPOB. MoOJEKyIIpHO-KUHETUYECKUE CBOWCTBA KOJUIOUAHBIX CHCTEM.
BpoynoBckoe nBmwxkenue. Juddysus. CenumeHTanimoHHOE paBHOBecHe. MeTOAbl OUYMCTKU
KOJUIOWIHBIX cUCTeM. Jlmamms3, 3ieKTpoauanus3, YisTpaduibrpanus. MeMOpaHHOE paBHOBECHE
JlonHaHa. DOnEKTpUYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. CTpyKTypa IBOHHOTO CJOS Yy
MMOBEPXHOCTH KOJUTOMIHBIX YAaCTHUIl. DIIEKTpOKHHEeTHYeCKUe sBiieHus. Juddysnbnii cioit. JI3era-
noTeHuan. MuueuisipHas Teopusi CTPOCHUS KOJIJIOUIHBIX paCTBOPOB.

Pasnea 4. YcroiiunBocTh KOIOUAHBIX cucTeM. PactBopst BMC 1 ux cBoiicTBa.

Kunerndeckass M arperatuBHas YCTOMUMBOCTb KOJUIOMAHBIX cucTeM. Koarymsauus.
[IpaBuno [ynene-I'apau. Koarymamus ©  3J€KTPOKMHETHYECKHM moTeHUuWan. Teopus
koarymsaiuu. CraOuwnM3anus KOJUIOMIHBIX CHCTEM. BBICOKOMOJNIEKYISIpHBIE COEIMHEHUS,
OCOOCHHOCTH CTPOEHHMS HX MOJEKyJd. ['MOKOCTb MOJEKyd. DJIaCTUYHOCTh M IIACTHYHOCTD
nonumepoB. Ilpupoansie u cunretnueckue BMC. MonekynsipHas Macca U (DpaKIIMOHHBIN
coctaB mnonuMmepoB. Bzaumopeiicteue BMC ¢ pactBopurenem, TepMOAMHAMHKA IPOLIECCOB
HaOyxaHust u pactBopeHus. Crenenp HaOyxanus BMC um kuHeTuka mporecca HaOyxaHus.
JHaBnenue u temnora HaOyxaHusi. Makropsl HaOyxaHus. [Ipoueccsl HaOyxaHus B TEXHOJOTUU
IPOAYKTOB muTaHus. MemOpaHHOoe paBHOBecHe. PacTBOpPBI BHICOKOMOJIEKYIISIPHBIX COSTUHEHUH.
O6mias  xapaktepuctuka pactBopoB BMC. ConpBarammsi MOJEKyld. DJIEKTPUYECKHUE,
MOJIEKYJISIPHO-KMHETUUECKUE U ONTUYecKue cBoiictBa pactBopoB BMC. Ocmortnueckoe
nasnenue. Hapymenue ycroriunBoctu pactBopoB BMC. BricanuBanue; ¢haKkTopsbl, BIUSIONINE HA
IpoLecc BblCaIMBaHUA. JIMOTpOIHBIE psabl KaTUOHOB M aHUMOHOB. Accoluanus MOJIEKYJI B
pacTBopax MOJMMEpOB. 3aCTyJHEBaHUE. XPYIKHE U AIacTUUHbIE rear. DakTopel, BAUSAOIINAE HA
nporecc reireodbpasoBanus. Tukcorponus. Cunepesuc. buonoruueckoe 3HaueHUEe CHHEpE3HUca.
SBnenne koanepBauuu. IIpomeccel cTpykTypooOpa3oBaHUSI U CHHEpPE3UCa B TEXHOJOTUU
MIPOJAYKTOB MNMUTaHUs. 3aumuTHoe aeiictBue pactBopoB BMC. ®usumko-xumudeckue CBOMCTBa
6enkoB. benku kak aMmoaUTHI; CBOMCTBA OEIKOB B M303JIEKTPUYECKOM COCTOSIHUU.



4.3. IlepeyeHb TeM JIeKIM .

Ne O0beM yacoB
n/n Tema JieKiun (¢opma o0yuenust
Ounas 3aounas Ouno-
¢popma dpopma 3a04Has
Monayab 1. OCHOBbI XMMHY€ECKOH TEPMOAUHAMHUKH 10 3 -
1 | Pazgen 1. [lepBblit 3aKOH TEPMOAMHAMHUKH. 2 0,5 -
5 Pasznen 2. Bropoii 3aK0H TepMOJUHAMUKH. 2 1 -
®da30BbI€ pABHOBECHS.
Pasnen 3. PactBopbl. ®U3HKO-XUMHUUYECKHE -
3 | cBolicTBa pacTBOpoB. KoymuraTuBHbBIE CBOMCTBA 4 0,75
pacTBOPOB.
4 Pasnen 4. PactBopsl anexktponutoB. bydepHubie 2 075 -
cmecu. Onpenenenust pH 6ydepHbIX pacTBOPOB. ’
MopnyJib 2. OCHOBBI YJICKTPOXUMHH 2 1 -
Pazgen 1. Onexrponnsie mpouecch 1 JIC. -
5 | DIeKTpONpPOBOIHOCTH PACTBOPOB. 2 0,5
Konnykromerpus. IloreHnmomerpusi.
6 | Pazmen 2. Kuneruka u xatanus. - 0,5 -
Moayas 3. Koasongnasi Xumus 20 4 -
7 Pa3znen 1. IloBepXHOCTHBIE SABIEHUS HAa TPAaHULIE 4 1 -
pasnena ¢as.
8 | Paznen 2. AncopOmwst. 4 1 -
9 Paznen 3. JIucriepcHble CUCTEMBI. DJIEKTPO- 6 1 -
KHMHETHUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
Paznen 4. YCcTOWYHMBOCTH KOJIOUIHBIX CUCTEM. -
10 . 6 1
PactBopst BMC u ux cBoiictsa.
Hroro 32 8 -
4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMUHAPOB)
He npeaycMoTpeHbl y4eOHBIM MTPOLIECCOM.
4.5. Ilepeyenb TeM J1a0OPaTOPHBIX PadoT.
Ne O0beM yacoB
n/m Tembl 1abopaTOpHBIX padoT (bopma 00yeHs
Ounasn 3aounas 04HO-
dopma ¢popma 3a04Hast
Moayb 1. OCHOBbI XMMHUYECKOH TEPMOAUHAMUKH 16 4
1 | Paznen 1. IlepBelii 3aKOH TEPMOAMHAMHUKH. 2 1
5 Paznen 2. Bropoii 3aKk0H TepMOAUHAMUKH. 4 1
@Da30BbI€ PABHOBECHSL.
Pazpgen 3. PactBopbl. ®U3NKO-XUMHUUECKUE
3 | cBoiicTBa pacTBOpOB. KosmuraTuBHBIE CBOMCTBA 4 1
pacTBOPOB.
4 Paznen 4. PactBopsl anekTponauTtoB. bydepHbie 6 1
cmecu. Onpenenenus pH OydepHbIX pacTBOPOB.
Moayab 2. OCHOBBI JIEKTPOXMMHUH 8 2
5) \ Pazgen 1. Dnexrponnsie mpoueccs U JIC. 4 1




DIIEKTPOIPOBOTHOCTH PaCTBOPOB.
Kongykromerpus.
6 | Pasmen 2. Kunetuka u xaraims. 4 1
Moayasb 3. Kosutouanasi xumus 26 6
7 Paznen 1. IToBepXHOCTHBIE SIBICHUSI HA TPAaHULIE 6 1
paznena as.
8 | Paznen 2. Ancopbuust. 6 2
9 | Paznen 3. /luciepcHbIe CUCTEMBI. 8 2
Pazgen 4. YcToluMBOCTE KOJUIOUIHBIX CHCTEM.
10 N 6 1
PactBopst BMC u ux cBoiicTsa.
Hroro 50 12

4.6 Buabl camocToATEJbHON PpadoThbl CTY/IEHTOB U NepedYeHb Y4eOHO-MeTOAUYEeCKOro
o0ecriedyeHU ISl CAMOCTOSTEIbHOUM PadoThl 00yYarOIIUXCS.

4.6.1 IloaroroBka K ayAMTOPHBIM 3aHATHAM

[lepen ouepenHbIM ayIUTOPHBIM 3aHSATUEM CTYIEHTY HEOOXOJUMO 3aKPENUTh IOJy4YE€HHBIE
3HaHus. [ 3TOoro He06X0UMO:

- U3YYNUTh KOHCIEKT JIEKIUH 10 IMPEIbIAYIIEN TEME;

- U3y4YUTb COOTBETCTBYIOIIUN pa3eil I10 TEME B OCHOBHOW U JOIOJIHUTEIBHON PEKOMEHAYEMOM
JIUTEpaTypE;

- BBIIMOJIHUTH MUCBMEHHOE JIOMAIITHEE 3aJaHue (€CIH MPEeTyCMOTPEHO).

4.6.2 IlepeyeHb TeM KypCOBBIX padoT (IIPOEKTOB)

Kypcosblie paboThl (ITPOEKTHI) HE MPETYCMOTPEHBHI.

4.6.3 Ilepeuens Tem pedepaToB, pacueTHO-rpaduyecKux pador
Pecdepatsl, pacueTHO-Tpaduueckre paboThl He IPEIYCMOTPEHBI.

YeHb TEM H Y4e0HO-MeToau4 r neYeHus JIsd MOCTOATEIbHON
4.6.4. Ilepeue e e0HO-MeTO, eCKoro oodecmeue CaAMOCTONTE o
padoThI 00yYaKOLIUXCS.

O0BeM, 4
Ne | Tema camocTosTenbHON | Y4eOHO-METOAMYECKOE ¢bopma oOyueHHs
n/m paboThI obecrieueHme OYHO
OuHast 3a049Has
-3a04Has
MoayJsb 1. OCHOBBI XMMHUY€CKOH TEPMOAMHAMHUKHA 24 60
1 Paznen 1. IlepBerii 3ak0H [1,2,3,4] 6 15
TEPMOJTMHAMUKH.
Pa3nen 2. Bropoii sakon [1,2,3,4]
2. [TepMOIUHAMUKH. da3zoBrle 6 15
[paBHOBECHSI.
Pasmen 3. PactBopel.  ®usmko- [1,2,3,4]
3 [XMMHYECKHE CBOWCTBa PacTBOPOB. 6 15
KomnuraruBHbsie CBONCTBA|
ACTBOPOB.
Paznen 4. PacTBOpBI AJIEKTPOIUTOB. [1,2,3,4]
4. bydepusie cmecu. Onpenenenus pH 6 15
0y(hepHBIX paCTBOPOB.
MopnyJib 2. OCHOBBI 3JIeKTPOXUMHMH 20 20
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Pazmen 1. DiekTpoaHbIe [1,2,3,4]
IIPOLIECCHI u S/C.

5. [DJeKTpONPOBOTHOCTH 10 10
[pPaCTBOpOB.
Konnykromerpus.

6. Pasnen 2. Kunetuka u [1,2,3,4] 10 10
KaTaus.

Moayas 3. Kosstongnasi Xumus 17 44
Paznen 1. IToBepXxHOCTHBIE [1,2,3,4]

7. MBJIEHUA Ha I'PaHHMIIC 4 11
pasnena das

8. |Paznen 2. AncopOums. [1,2,3,4] 4 11

9. Pazmen 3. JlucrepcHble [1,2,3,4] 5 11
CHUCTEMEI.
Pasgen 4. YcTOMYHMBOCTH [1,2,3,4]
KOJIJIOHTHBIX CHCTEM.

10. PactBoppr BMC wu ux 4 1
CBOMCTBA.

Bcero 61 124

4.6.5. Ilepedyenn TeM 3aHATHI A1 KOHTAKTHON padoThl B 2JICKTPOHHOM cpeje

O0BéM, u
VYu4eOHo- dopma oOyueHHs
No Tema camocTOATEIHHON PaOOTHI METOJINYECKOE OYHO
n/m obecnieyeHue OYHas [3a04Hast| -
3a04Hast
MoayJjb 1. OCHOBBI XHMHY€CKOMH 6 -
1. [TlepBslii 3aKOH TEPMOANHAMUKH. = 1 -
5 Btopoii 3akoH TepMoauMHAMHKU. Da30BbIC 5 1
[pPaBHOBECHSI. §
PacTBopel.  DU3MKO-XUMHMYECKME  CBOMCTBA =
3. |pacTBOpPOB. Komnnurarusubie CBOICTBa 5 2 -
[pPaCTBOPOB. o
0 ~
=w
4 PacTBopsl  3nexTponuToB. bydepHsie cmecu. = = ) )
" |Onpenenenus pH OydepHbIX pacTBOPOB. = 5 fﬁ
=
—
MonyJsb 2. OCHOBBI JIEKTPOXUMHH § ;E = 4
5 DIIEKTPOIHBIC TIPOIIECCHI " S]1C. S E g[ 5
" DIeKTpONpPOBOAHOCTD pacTBOpOB. QE) 0
6. |[KuHeTHka u KaTajms. = é 2 -
Q
Monyab 3. Koasonanas xumust >: 12
7. [[loBepXHOCTHBIC SIBICHUS HA TPAHUIIE pa3/iena = 4 -
o]
8. |AncopOuus. =3 4 -
=
9. [lucrnepcHble CUCTEMBI. E’ -
'Y CTOMYMBOCTH KOJUIOUIHBIX CUCTEM. PacTBOpHI ®
10. . 4 -
BMC u ux cBoiicTBa.
HToro 28 -
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4.6.6.

Jlpyrue Buabl CaMOCTOSATENIbHON Pa00ThI CTYAE€HTOB.

Ne .
i Bug camocrositensHOM paboThI
1. Odopmiuenne pabounx TeTpajeil ¥ OTUYETOB M0 JJA0OpaTOPHBIM paboTam

4.7. IlepeyeHb TeM M BH/A0B 3aHATHI, IPOBOAUMbIX B HHTCPAKTUBHOU Gopme

Ne ®dopmMma Tema 3aHsTIs HNHTepakTuBHBIN O0newm,
n/m 3aHATHS METO q
1 JlaGopaTopHas OmpeneneHne SHTATBITNN OO6cyxaenue u 5
pabora rUpaTalu CUCTEMHBIN aHaIn3
Konmuratusable cBOMCTBA OO6cyxnenue u
2 Cemunap - 2
pacTBOpPOB CUCTEMHBIN aHAIIN3
3 Jlaboparopuas Bydepnbie pacTBOphI 1 UX OO6cyxneHue u 2
pabota CBOMCTBA. CHUCTEMHBIN aHAIN3
4 JlaGopatopnast | MeToabl MOYYSHHUS KOJUIOUHBIX OO6cyxaenue u 5
pabora pacTBOpPOB CUCTEMHBIN aHaIIN3
Bcero 8
5. @oH/1 OLIEHOYHBIX CPE/ICTB /IJI MPOBeIeHN S IPOMEKYTOUHOH aTTeCTAIMI

[lonHoe onucaHue QOHAA OLEHOYHBIX CPEACTB TEKyIIeH M MPOMEXYTOUYHOM aTTecTaluu
oOyyaromuxcsi ¢ NepevyHeM KOMIIETEHIIUM, OMMCaHUEeM MOoKa3aTesled U KPUTEpUEB OLICHUBAHMS
KOMIIETEHIMH, IIKaJl OLIEHUBaHMs, TUIIOBbIE KOHTPOJIbHbIE 3a/1aHUS U METOUYECKUE MaTepHaIIbl
MIpeICTaBICHBI B IPUJIOKEHUH K HACTOALIEH Mporpamme.

6.

6.1.

Y4yeOHO-MeTOoaAnYEeCKOe 00eceYeHne JTUCIHUIINHBI.

Pexomenayemasi aureparypa.

6.1.1. OcHoBHas TUTEpPATYpA.

Ne ABTOp, Ha3BaHME, MECTO U3JJaHUA, U3-BO, TOJ] U3/IaHUSI, KOJIMUYECTBO CTPAHUI] Koz-Bo oK3. B
n/n ouobmoTexe.
[Tunago II.I'., IluBoBap A.K. ®Pusuueckas W KOJUIOMIHAS XHUMHMS.
1 VYueOHoe nocodbue Ui CTY/ACHTOB CEIIbCKOXO3SMCTBECHHBIX 40
cnermanbHocTe. Jyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[Munasos 1. I'., Iyounkas X.O. 3amaun u ynpakHeHHs 1Mo oOImeH u 40
2 | meopranmueckoit xumun. — JIyrauck: JJHAY, 2008. — 400c.
Hurmarynnun, H. I'. ®usnueckast 1 KOJIJIOUIHAS XUMUS © YIeOHUK IS
cro / H. I'. Hurmarymnun. — Cankr-IletepOypr : Jlans, 2022. — 276 c.
3 | — ISBN 978-5-8114-8885-8. — Tekct: anekTpoHHbIH // JlaHb
AJIEKTPOHHO-OMOTHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/183254
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6.1.2. lononHuTeILHAA JIUTEPATYypA.

Ne H/H ABTOp, Ha3BaHUC, MCCTO U3JaHU, U31aTCIILCTBO, 'O U3AaHUs, KOJIMUCCTBO CTPAHUILL
KymbikoB, P. M. ®usnyeckas 1 KOJJTOMIHAS XUMHUS : ydeOHOe rmocobue s By30B / P.
M. KymbikoB, A. b. Uttnes. — 2-e usn., crep. — Cankrt-IletepOypr : Jlanp, 2021. —
236 c. — ISBN 978-5-8114-7414-1. — TexcT : 2neKTpoHHBIH// JIaHb : 2IeKTPOHHO-
or6moreunas cucrema. — URL: https://e.lanbook.com/book/160121

6.1.3. MeTtoanueckue yKa3aHus JJIsi 00y4AIOIMXCsI 10 OCBOCHHIO Y CHMILJIMHBI.
Ne
/1

ABTOp, Ha3BaHUC, MECTO U3AaHUA, U31-BO, 'O U3NAHU, KOJIMYCCTBO CTPAHUIL

[TunaBos III.I'., Jyounkas XK.O. ®dusuueckas M KoJUoWaHas XuMusi. MeToaudeckue
1. |yka3aHus MO U3yYEHUIO AUCIUIUIMHBI U 3aJaHUS JJI1 KOHTPOJBHOU padboThl. — JIyraHck:
JIHAY, 2017. —43 c.

MeToauueckue ykazaHus K JaOOpaTOPHOMY MPAKTUKyMy MO (pU3UUECKOW M KOJJIOUTHOM
2. [XMMUH JJs CTYIGHTOB (paKyjbTeTa MUIIEBHIX TexHoJoruid. — Jlyranck: JITAY, 2023. — 21
C.

6.2. IlepeueHb pecypcoB HH(OPMAINMOHHO-TETeKOMMYHUKANIMOHHOI ceTu «HTepHeT»
(nanee - cetb «IHTEpPHET»), HEOOXOAMMBIX /IJISl OCBOECHUS TUCIIUIIINHBI.

Ne i/ HasBanue untepHeT-pecypca, apec u pexKuM J0CTyna

1. [nextponnas obpasosarenbHas cpena JITAY]. Pexxum noctyna https:/ :

2 Bukuneans — cBoOOaHAs SHIMKIONE AN, [DnekTpoHHbIi pecypc]. URL:

" |https://ru.wikipedia.org/wiki (mara obpamienus: 14.04.2024).

3 (O6pa3zoBarenbHbli moptan Kyol'AY [DnexTponHsIii pecypc]: Pexum nocrtymna:

" |http://edu.kubsau.local (nata oopamenus: 14.04.2024).
[D1eKTpOHHO-0MOIMOTeUHas cucTema «Acoyk» (iBooks) - http://ibooks.ru (nara
oopamenus: 14.04.2024).

(D11eKTPOHHO-0MOJIMOTeUHAasl cucTeMa u3natenbeTBa «Jlaub» - http://www.e.lanbook.com
nara obpanienus: 14.04.2024).

lAcademic Search Premier - http://www.ebscohost.com/academic/academicsearch-
6. [premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mara
oOpamenus: 14.04.2024).

BapyOesxHas 0a3a JaHHBIX pedepupyeMbIX HayUHBIX )KypHAIOB Agris -
http://agris.fao.org (mara obpamienns: 14.04.2024).

6.3. Cpeacrsa o0ecneyeHUus1 0CBOCHHS M CHMUILIUHBI.
6.3.1. KomnbroTepHbie 00y4yaoiye 1 KOHTPOJIUPYIOLHE POrPaAMMBbI.

OYHKIUA MPOrPaMMHOTO 00eCTIeUeHHUs
Ne | Bux yueb6noro | HammeHnoBaHHe mporpaMMHOTO

/i 3aHATUS obOecrieueHus MOJIETTUPY
KOHTPOJIb oOyyaromas
fo1as
1 Jlekmun Cucrema IHCTaHIIUOHHOTO + + +

obyuenust Moodle.
Microsoft Office 2010 Std.
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[IpakTrueckue
o0yuyenuss M

CucrteMa TUCTAHIIMOHHOIO

Microsoft Office 2010 Std.

oodle.

6.3.2. Ayamo- 1 BHIEONOCOoOHs.

Ne o/

BI/II[ HOCO6I/IH, HAanMCHOBAHUC

Aynno- 1 BUAEONOCOOus HE MPEyCMOTPEHBI.

6.3.3. KoMnboTepHbIe Mpe3eHTANNN Y4eOHBIX KYPCOB.

Ne i/t

Tema, BU 3aHATHS

KOMHLIOTCpHBIe npe3cHTauu y‘Ie6HHX KypCOB HC IPCAYCMOTPCHEI.

7.0n1caHne MaTepuaJl

bHO-TeXHNYECKOI 0a3bl, HEOOXOTUMOI 15

OCYIIeCTBJICHHS 00Pa30BaTeJIbHOI0 MPOLECCA MO AUCIHUIINHE

HaumenoBanue o6opynoBaH-

Ne | HBIX yueOHBIX KAOMHETOB, [lepeuens ocHOBHOTO 000pYAOBaHUS, TPUOOPOB U
/1 | OOBEKTOB IS IPOBEACHUS MaTEepHAIIOB
3aHATHI
[-410 — yueGnas aymutopus/Cton — 21 wrT., ctyn — 39 wr., mkad — § mr., TymOouka — 4
TSt MPOBEACHUAINT., JOCKa — 2 T1IT., JjabopaTopHoe OOOpyAOBaHUE,
JIEKIIMOHHBIX, JIaOOpaTOpHBIXTabopaTopHas mocya (KojaObl, MUMETKH, OIOPETKH, BOISHbBIC
W TMPaKTUYECKUX  3aHATUMN,XOIOAWIbHUKH u np.), XUMHYECKHE PEaKTHUBBI,
1 [DYTMOBBIX M|IEMOHCTpAIIMOHHbIE MaTepuaibl (CTEHIbl W Tp.), Y4eOHO-
WHANBUIYaJIbHbBIX METOJINYECKUE MaTepHAIIbI.
KOHCYJIbTALIWM, TEKYILETO
KOHTPOJISI, MPOMEXKYTOUHOM
aTTecTaluu u
CaMOCTOSITEIBHON PabOThI
[-415 — yuebnas aygutopus/Cron — 18 mr., crym — 16 mrT., mkap — 2 mT., mKad
TSI NpOBEICHUABBITSDKHOM — 1 mrT.,, TymOouka — 1 mr., jabopaTopHOeE
TIEKIMOHHBIX, J1a00paTOPHBIX[0OOPYIOBaHNE (BeChl  TEXHO-XMMHUYECKHE,  MIKa]bI
U TPAaKTUYECKUX  3aHATHUIL/CYIIWIbHBIC, BEITSIKHBIC, BOASHBIC OaHU U 1Ip.), TabopaTopHast
o [PPYMIOBBIX unocyaa (KonObl, TUMETKH, OIOPETKH, BOJASIHBIE XOJIOIUIBHUKU
WHIBUTYaTbHBIX U Tp.), XUMHUECKHE PEAKTUBBI, JEMOHCTPAIIMOHHBIC
KOHCYJIbTAIIHA, TeKylleromarepuansl  (CTEHIbBI W 1p.), Yy4eOHO-METOJUYECKHe
KOHTPOJIS, MPOMEKYTOUHOMMATEpHUAIIbI
aTTecTaluu u

CaMOCTOSATENbHOM PadOTHI.
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8. MexaucuMnjiMHapHble CBA3U

IIporoxo.

coriaCoBaHUs pa6oqel71 IporpamMmel ¢ IpyrumMu JUCIHUITIIMHAMNA

HanmenoBaHue TUCIUITIIHHEI, C
KOTOPOH MPOBOIMIIOCH COTJIAaCOBaHUE

Kadgenpa, ¢ kotopoii
MIPOBOJIMIIOCH COTJIACOBAHHE

[Ipeanoxenus 00 N3BMEHEHUX B
pabodeil mporpamme. 3aKIrOUYeHUE
00 uTOTrax coriacoBaHUs

IInmesas xumusa

XUMHHN

buonornueckast xumusa

XUMHHN
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JIuct u3mMeHeHu# pabouelt IporpaMMel

Ilpunoosrcenue 1

Howmep
N3MCHCHUA

Howmep
MIPOTOKOJIA
3acenaHus

kadeaphl U gaTa

CTpaHuisl ¢
N3MEHEHUIMU

IlepeueHn oTKOpPpEK-
THUPOBAHHBIX ITYHKTOB

ITommmce 3aBe-
JIYIOIIETO
kadenpou
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Ilpunoscenue 2

JIucT nepuoJuuecKux MpoBEpoK pabodel mporpaMMel

JIOJ>KHOCTHOE JIUII0, MPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

IlepeueHp MyHKTOB, CTP.,
pasaesnoB, TpeOYOIUX
U3MEHEHUHN
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Ipunoocenue 3

MUHHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/[)KETHOE
OBPA30OBATEJILHOE YUPEX/EHUE BBICILIEI'O OBPASOBAHU S
«TIYTAHCKHWI I'OCYJTAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
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1. MTEPEYEHb KOMIIETEHIIAN, ®OPMUPYEMBIX JUCIHUILINHOMN, U INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA

Kon dopMynupoBKa Nupukatopsl Oran IInanupyemsblie HanmenoBanue monyneii 1 | HanmeHoBaHME OLIEHOYHOTO
KOHTPO | KOHTpPOJIMPYEMOM JOCTHXKEHUS (YpoBeHb) | pe3yibTaThl 00yYEHUS (unn) pasnenos CpeJIcTBa
- KOMIIETCHIIUU KOMIIETECHILIUH OCBOCHUSA JUCLUTIIINHEI Texymmuit | IIpomexxyrouna
TUpyeM KOMIIETEHI] KOHTPOJIb | s aTTeCTalus
oM un
KOMIIe-
TEHIUU
OIIK-2 | CnocoGen OIIK.2.1. [lepBsIit 3HATh: Pasnen 1. IlepBbiii 3akoH | TecTsl OK3aMeH
IIPUMEHSTh OcymecTBisier JTan -(hu3uKo-XuMHUECcKue TEPMOJUHAMUKH. 3aKpBITOrO
OCHOBHBIE 3aKOHBI | paCYETHI, (moporoBeIil | 3akoHbI, Jexamue B | Pazgen 2. Bropoif 3akoH | Tuma
u METOJIbI | aHAJIU3UPYET YPOBEHB) OCHOBE TepMoauHamMuKku. Da3oBble
UCCIIEA0BaHUN IIOJTy4EHHBIE npodeccHoHaTEHON paBHOBECHS.
€CTECTBEHHBIX pe3yabTaThl " JEATENBHOCTH. Pa3znen 3. PacTtBopsI.
HayK JUI1 pEUIeHUs | COCTaBIIAET DU3HKO-XUMHUYECKHE
3a1a4 3aKJIIOUYEHHE o CBOICTBa pacTBOpPOB.
npoeCCHOHABFHO | TIPOBEICHHBIM KomnuratuBHele  CBOMCTBa
H  JEATECIBHOCTH | aHAJIU3aM, pacTBOPOB.
LIUKJIOB IIPY | UCIIBITAHUAM u Pasznen 4. PactBOpsI
peLICHuHN. UCCIIEOBAHUSAM. 3NEeKTpoauTOB.  bydepHsie

cmecu. Ormpenenenust pH
Oy(epHBIX pacCTBOPOB.
Paznen 5. OnexrponHbie
npoueccel u S/1C.

Pazgenr 6. Kunetuka wu
KaTajus.
DJIEKTPONPOBOIHOCTh
pacTBOpOB.
KonaykromeTrpus.
[lorenumomerpus.

Paznen 7. IloBepxHOCTHBIE
SIBJICHUS Ha IpaHuLe




Kog dopMynupoBKa HNupukatopsl Oran IInanupyemsblie HanmenoBanue monyneii 1 | HanmeHoBaHME OLIEHOYHOTO
KOHTPO | KOHTPOJIHMPYEMOMH JIOCTHKEHUS (YpoBeHB) | pe3ynbTaThl O0yYEHUS (unn) pasnenos CpeJICTBa
pasnena ¢as.
Paznen 8. AncopOiusi.
Paznen 9. JlucmepcHbie
CUCTEMBI.
Pazgen 10. VYcTroH4ymBOCTH
KOJUJTOMTHBIX CHUCTEM.
PactBoppi BMC wu wux
CBOMCTBA.
Bropoii YMeTh: Pazpgen 1. IlepBwiii 3akoH | TecTsl DK3aMeH
JTan -paboTtath Ha | TEPMOJUHAMUKHU. OTKPBITOT
(mponBUHYT | TaOOPATOPHO- Pazgen 2. Bropoil 3akoH | 0 THna
Bl HCCIIEI0BATEILCKOM TepMoauHamMuKu. a3oBble | (BONPOCHI
YPOBEHB) 000py10BaHNUY; paBHOBECHSI. JUISL
-IPUMEHSATh  MeTojbl | Pa3gen 3. PactBOpHI. | ompoca)
MaTEMaTHYECKOIO DU3NKO-XUMUYECKUE
aHanu3a U | CBOWCTBA pacTBOpPOB.
MOJIEJIMPOBAHUs, KosmnratuBasle  cBOMCTBa
OLICHUBATh PE3YyJbTAaThl | PACTBOPOB.
TEOPETUYECKOIO u | Paszgen 4. PactBOpBI
AKCIEPUMEHTAIBHOIO anekTponutoB. bydepHbie
UCCIIEIOBaHU cmecu. Ompenenenust pH

XHUMHUYCCKHUX BCHICCTB.

O0ydepHBIX pacTBOPOB.
Pazgen 5. Dnekrtponnbie
nponeccsl u IIC.

Paszgen 6. Kunetmka wu
KaTaJIn3.
DNEeKTPONPOBOJHOCTh
pacTBOPOB.
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Otan [Inanupyembie HaumenoBanne monyneit 1 | HanmeHoBaHUE OLIEGHOYHOTO
(ypoBeHB) | pe3ynbTaThl 00yUYEHUS (wnn) paznenoB Cpe/cTBa
KonaykromeTrpus.
[Torenmomerpus.
Paznen 7. IloBepXxHOCTHBIE
SIBJICHUS Ha rpaHuIe
paznaena das.
Paznen 8. AncopOiusi.
Paznen 9. JlucmepcHbie
CHUCTEMBI.
Pazgen 10. VYcroWumBOCTH
KOJUIOUTHBIX CHCTEM.
PactBoppi BMC wu wux
CBOICTBA.
Tperuii HMETb HABBIKH . Paznen 1. Ilepswiii 3akoH | [Ipaktuye | Dx3ameH
aTam -IPaAKTUYECKUX TEPMOJUHAMHUKH. CKHe
(BBICOKUI (U3UKO-XUMHUYECKUX Pasnen 2. Bropoii 3akoH | 3amaHus
YPOBEHB) npuEéMOB TepMoauHamMuku. Daz3oBbie
HUCCIIEJOBaHUH, paBHOBECHSL.
-paboTel ¢ peakTuBamu | Paznmen 3. PactBopsI.
u nabopatopHbsiM | DU3NKO-XUMUYECKUE
o0opynoBaHuEeM, CBOMCTBa pacTBOpOB.
HEOOXOANMBIMH g | KommnratusBaele  c¢BOMCTBaA
MPOBEACHUSI HAYYHBIX | pAaCTBOPOB.
HCCIIeJOBaHUH. Paznen 4. PacTtBopBI
9NEeKTpOIUTOB.  bydepnsie
cmecu. Omnpenenenust pH

Oy(epHBIX paCTBOPOB.
Paznen 5. DnekrpoaHbie
npouecchl u DJC.

Pazgenr 6. Kubetuka wu
KaTaJus.
DJIEKTPONPOBOIHOCTh
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie
pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

pacTBOpPOB.
Konnykromerpus.
[ToTeHIOMETpHUSI.

Paspgen 7. IloBepXHOCTHBIE
SIBJICHUSA Ha TpaHUIe
paznena as.

Paznen 8. AncopOrusi.
Paznen 9. Jlucnepchble
CHCTEMBI.

Pazgen 10. YcTOWYMBOCTE
KOJUIOMTHBIX CHCTEM.
PactBoppr BMC wu ux
CBOMCTBA.

OIIK.2.2.
CucremaTusupyet
pe3ynbTaThl
HAayYHBIX
HCCIIEOBaHUIA.

IlepBbIii
aTan
(ToporoBbIit
YPOBEHB)

3HATh:
(bU3UKO-XUMUYECKNE
3aKOHBI,
OCHOBE
npodeccruoHaIbHOI
NeSITETbHOCTH;

JICKaImIue B

Pazpgen 1. IlepBwlii 3akoH
TEPMOJIUHAMUKH.

Pazgen 2. Btopoil 3akoH
TepMOJUHAMUKHU. Da3oBbIe
paBHOBECHS.

Paznen 3. PacTtBOpBI.
OU3NKO-XUMUYECKHE
CBOICTBa pacTBOPOB.
KonnuraruBuele  cBOMCTBa
pacTBOpPOB.

Paznen 4. PacTtBOpBI
3JIEKTPOJIUTOB.  bydepHsbie
cmecu. Ompenenenust pH
O0ydepHBIX pacTBOPOB.
Pazgen 5. Dnekrtponnbie
nponeccsl u DIC.

Pazgen 6. Kuneruka wu
KaTaJIn3.

TecTrl DK3aMeH
3aKPBITOTO

THUIIA
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Kog dopMynupoBKa HNupukatopsl Oran IInanupyemsblie HanmenoBanue monyneii 1 | HanmeHoBaHME OLIEHOYHOTO
KOHTPO | KOHTPOJIHMPYEMOMH JIOCTHKEHUS (YpoBeHB) | pe3ynbTaThl O0yYEHUS (unn) pasnenos CpeJICTBa
DJIEKTPONPOBOTHOCTh
pacTBOpOB.
KonaykromeTrpus.
[Torenmomerpus.
Paznen 7. IloBepXxHOCTHBIE
SIBIICHUS Ha rpaHulLe
paznaena das.
Paznen 8. AncopOiusi.
Paznen 9. JlucmepcHblie
CUCTEMBI.
Pazgen 10. VYcroWumBOCTH
KOJUTOMTHBIX CHUCTEM.
PactBoppr BMC wu ux
CBOMCTBA.
Bropon yMeThb: Paspmen 1. IlepBbrii 3akoH | TecTsl OK3aMeH
JTan -paboTaTh Ha | TEpPMOJMHAMUKH. OTKPBITOT
(mpoaBUHYT | 1abOpaTOpHO- Paznen 2. Bropoii 3akoH | 0 THIA
Bl HCCIIEI0BATEIBCKOM TepMouHaMUKH. Da30Bble | (BOIPOCH
YPOBEHb) 000pyI0BaHUH; paBHOBECHS. TUTSt
-IPUMEHATH ~ MeTonbl | Pasnen 3. PacTBopbl. | onpoca)
MaTeMaTH4YECKOIro OU3NKO-XUMUYECKUE
aHanusa U | CBOMCTBa pacTBOpPOB.
MOJIEIIMPOBAHUS, KomnuratuBuele cBOMCTBa
OLICHMBATh PE3YJbTAaThl | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PacTtBopsI
AKCIIEPUMEHTAIBLHOTO 9NEKTpOIUTOB.  bydepHsie
HUCCIIETOBAHUS cmecu. Omnpenenenust pH
XUMHUYECKHX BEHIECTB; | OyepHBIX pacTBOPOB.
Paznen 5. DnekrpoaHbie
npoueccel u S/1C.
Pazgen 6. Kunetuka wu
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie
pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

KaTaJIn3.
DNeKTPONPOBOJHOCTh
pacTBOpPOB.
Konnykromerpus.
[ToTeHIIOMETpUSI.

Pazpgen 7. IloBepXHOCTHBIE
SIBJICHUSA Ha TpaHUIE
paznena das.

Paznen 8. AncopOrusi.
Paznen 9. Jlucnepchble
CHCTEMBI.

Pazgen 10. YcTOWUMBOCTB
KOJUIOMIHBIX CHCTEM.
PactBoppr BMC wu ux
CBOMCTBA.

Tperuii
aTan
(BBICOKUI
YPOBEHb)

HMETh HABBLIKHU:
-[IPAKTUYECKUX
(U3UKO-XUMUYECKUX
IpUEMOB
HUCCIeq0BaHuH,

Pazpgen 1. IlepBwlii 3akoH
TEPMOJIUHAMUKH.

Pazgen 2. Btopoil 3akoH
TepMOJUHAMUKHU. Da3oBbIe
paBHOBECHS.

Paznen 3. PacTtBOpBI.
OU3NKO-XUMUYECKHE
CBOICTBa pacTBOPOB.
Konnurarusueie cBOMCTBa
pacTBOpPOB.

Paznen 4. PactBOpBI
3JIEKTPOJIUTOB.  bydepHsbie
cmecu. Omnpenenenuss pH
O0ydepHBIX pacTBOPOB.
Paznen 5. Onexrponnbie
nponeccsl 1 DJIC.

[Tpaktuue | Dx3ameH
CKHe

3aJaHus
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie
pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

Pazgenr 6. Kubetuka wu
KaTalln3.
DJIEKTPONPOBOTHOCTh
pacTBOpPOB.
KonaykromeTrpus.
[Torenmomerpus.

Paznen 7. IloBepXxHOCTHBIE
SIBIICHUS Ha rpaHuIe
paznaena das.

Paznen 8. AncopOiusi.
Paznen 9. JlucmepcHbie
CHCTEMBI.

Pasnen 10. YcroHumBOCTH
KOJUIOMTHBIX CHCTCM.
PactBoppr BMC wu ux
CBOIMCTBA.

OIIK.2.6.
IIpumensier 3HaHMSA
XUMUHU npu
MIPOBEACHUU
HCCIIEA0BAHUI u
pelieHnn
npodeccruoHaIbHBIX

3aaad.

IlepBbIit
JTaI
(moporoBbIit
YPOBEHB)

3HATb:

TCOPCTUICCKUEC OCHOBEIL
XHMHUYCCKHUX 3aKOHOB U
obmactu INPUMCHCHUA B

npodeccuoHaTbHOM
NeSTETbHOCTH;

Pazpgen 1. IlepBwlii 3aKkoH
TEPMOJMHAMUKH.

Paznen 2. Bropoi 3akoH
tepmoarHamMuku. ®DazoBbie
paBHOBECHS.

Paznen 3. PactBopbI.
DU3NKO-XUMHYECKIE
CBOMCTBa pacTBOpOB.
KonnuratuBHple CBOMCTBa
pacTBOpOB.
Paznen 4.
9NEeKTpOIUTOB.  bydepnsie
cmecu. Omnpenenenust pH
Oy(hepHBIX pacTBOPOB.
Paznen 5. DnekrpoaHbie

PacTtBopsI

TecThl DK3aMeH
3aKpBITOTrO

THIIa
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie

pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

nponeccsl u DJIC.

Pazgen 6. Kwunermka wu
KaTaJIn3.
DNeKTpONPOBOJHOCTh
pacTBOpPOB.
Konnykromerpus.
[ToTeHIIOMETpHUSI.

Pazpgen 7. IloBepXHOCTHBIE
SIBJICHUSA Ha TpaHUIe
paznena das.

Paznen 8. AncopOrusi.
Paznen 9. Jlucnepchble
CHCTEMBI.

Pazgen 10. YcTOWYMBOCTB
KOJUIOMIHBIX CHCTEM.
PactBoppr BMC wu ux
CBOMCTBA.

Bropoii
aTarn
(MpOABUHYT
19171
YPOBEHB)

yMeTh:

OLICHUBATh PE3YJIBTATHI

TCOPCTUICCKOTO
SKCIICPUMCHTAJIBHOT'O
HUCCIICIOBAHUAI,

u

Pazgen 1. IlepBwlii 3akoH
TEPMOJTUHAMUKH.

Paznen 2. Btopoil 3akoH
TepMOJUHAMUKHU. Da3oBbIe
paBHOBECHS.

Paznen 3. PacTtBopbI.
DU3UKO-XUMHYECKHE
CBOICTBa pacTBOPOB.
Konnurarusueie cBOMCTBa
pacTBOpPOB.

Paznen 4. PactBOpBI
3JIEKTPOJIUTOB.  bydepHsbie
cmecu. Ompenenenust pH
OydepHBIX pacTBOPOB.

TecTol DK3aMeH
OTKPBITOT
0 THIIA
(BoIIpOCHI
I

ompoca)

26




Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie

pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

Paznen 5. DnekrpoaHbie
npoueccel u S1C.

Pazgen 6. Kubetuka wu
KaTalln3.
DJIEKTPONPOBOTHOCTh
pacTBOpPOB.
KonaykromeTrpus.
[Torenmmomerpus.

Paznen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
paznaena das.

Paznen 8. AncopOiusi.
Pazgen 9. [ucnepcHsbie
CHCTEMBI.

Pasnen 10. YcroHumBOCTH
KOJUIOMTHBIX CHCTCM.
PactBoppr BMC wu ux
CBOMCTBA.

Tpetuit
JTan
(BBICOKUI
YPOBEHB)

HMeTh HABBIKH:
MIPOBEICHUS
1ab0paTOpHBIX
HAyYHBIX
HCCIIEIOBAHUI
npodeccuoHaIbHON
NESITEITLHOCTH.

Paznen 1. IlepBbiii 3akoH
TEPMOJMHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoarHamMuku. dazoBbie
paBHOBECHS.

Paznen 3. PactBopbI.
DU3NKO-XUMHUUECKIE
CBOWCTBa pacTBOpOB.
KonnuraTtuBHple CBOMCTBa
pacTBOpOB.
Paznen 4.
AJIEKTPOJIUTOB.
CMECH.

PacTtBopsI
Bydepusie
Onpenenenust pH

[Ipaktue | Dx3aMeH
CKHE

3aaHuA
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Kon
KOHTPO

DopmyIUpoBKa
KOHTPOJINPYEMOU

WNuukaTopsl
ITOCTHKEHUS

Ortan
(YpoBeHb)

IInanupyemselie
pe3ynbTaThl 00yUYeHUs

Haumenosanue monyien u
(wnn) paznenoB

HanMeHoBaHME OLIEHOYHOTO
cpescTBa

O0ydepHBIX pacTBOPOB.
Paznen 5. Onexrpoanbie
nponeccsl u DJIC.

Pazgen 6. Kwunermka wu
KaTaJIn3.
DNeKTpONpPOBOJHOCTh
pacTBOpPOB.
Konnykromerpus.
[ToTeHIOMETpHUSI.

Pazpgen 7. IloBepXHOCTHBIE
SIBJICHUSA Ha TpaHUIe
paznena das.

Paznen 8. AncopOuusi.
Paznen 9. JlucnepcHble
CHCTEMBI.

Pazgen 10. YcTOWYMBOCTB
KOJUIOMIHBIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.
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1. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIMU, OIIMCAHME HIKAJI OHEHUBAHUA

Ne | HanmenoBanne | Kpartkas IIpencraBnenue | Kpurepun [Ixana
/1 | OIIEHOYHOTO XapaKTepUCTHKA | OLICHOYHOI'O OLICHUBaHUS OILICHUBAHUS
cpencTaa OLIEHOYHOT'O cpencTaa B
cpeicTBa donze
1. Tect Cucrema TectoBbie B tecre Boimonneno | OueHka
CTaHJAPTU3UPOBA | 3aTaHHS 90-100% 3amanmii «Omauunox»
HHBIX  3a/IaHHH, (5)
TIO3BOJISIOIIAS B Tecte BbimonneHo | OneHka
U3MEPUTH 6onee 75-89% | «Xopowio»
YPOBEHb 3HAHHIA. 3aJaHui (4)
B tecte Bbmonneno | OueHka
60-74% 3aganuii «Yooenemeop
umenvHo» (3)
B Ttecre BbimonHeHo | OueHka
meHee 60% 3ananuit | «Heyodosenems
OpUMENbLHOY
)
bonbmas gacth | OueHka
ONpeeICHUN He | «Heyoosreme
MpeJICTaBIeHa, JIUOO | OpUmenbHO
npeCTaBlIcHa c| (2
rpyosIMu
OmuOKamH.
2. | Ompoc dopma paboThl, Bompocs! k [IponemonctpupoBa | OneHka
KOTOpast orpocy HBI TIpeAronaraemMele | «Omauyuno»
MIO3BOJISICT OTBETHI; MpaBuiIbHO | (5)
OLICHUTH MCTIOJIb30BaH
Kpyrosop, aJITOPUTM
yMEHUE 000CHOBaHUM BO
JIOTUYECKHU BpeMs
MIOCTPOUTH OTBET, pacCcyKIeHUH; €cCTh
yMEHHE JIOTUKa
MIPOIEMOHCTPHPO paccyKIeHUH.
BaTh [TponemoncrpupoBa | Onenka
MOHOJIOTUYECKYIO HBI [IpenonaraeMeie | «Xopouio»
peub ¥ HHBIE OTBETHI; €CTh Jioruka | (4)
KOMMYHUKATHBH pacCyKIeHul,  HO
bI€ HaBBIKU. HETOYHO
VYcTHBINM onpoc HCTIOJIBb30BaH
obnajaer ITOPUTM
00JIBIINMU 000CHOBaHHUI BO
BO3MOKHOCTSIMH BpEMsI pacCyKICHHMA
BOCIIUTATEILHOTO U HE BCE OTBETHI
BO3JIeHCTBUS, MOJIHBIE.
cO3/1aBasi yCIIOBHSI [IpogemoncTpupoBa | Ouenka
ISt HBI TIpeAnonaraemMele | «Yoosnemsop
HedopmaIEHOTO OTBETHI, HO | umenvHo» (3)
o01IeHus. HETPABUIIBHO




No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepun IIxama
/Tl | OLIEHOYHOTO XapaKTEepUCTHUKA | OLIEHOYHOTO OIICHHUBAHUS OIIEHUBAHUS
cpeacTBa OIICHOYHOTO CpencTBa B
CpelCTBa donme
HCTIOJIb30BaH
ANTOPUTM
000CHOBaHHUM BO
BpeMs
pacCyXJIeHUH;
OTCYTCTBYET JIOTHKA
pacCyXJIeHUH;
OTBETHI HE TTOJIHBIE.
OTBeTHBI He | OneHka
MPEACTaBJICHBI. «Heyooenems
OPUMENBHOY
(2)
3. | IlpakTuueckue | Hampasneno Ha [Tpaktuueckue | [IpopemoncrpupoBa | Ouenka
3aJaHusA OBJIaJICHNEC 3alaHus HO CBOOOJHOE «Omauuno»
METOJIaMH U BIIAJCHHE (5)
MCTO/IMRAMH npodeccuoHaIbHO-
n3y4aeMoi N
HCLIATUTHHDL. MOHSATUHHBIM
Jlst petieHust alrapaToM,
npeiaraeTcs BJIaJICHUE METOJaMH
pelInTh 1 METOJIMKAMH
KOHKPETHOC IOUCIUIIINHEL
3ajaHne IToxazanbl
(curyanmio) 6e3
HpHMCHEHS CIIOCOOHOCTH
MATEMATHYCCKIX CaMOCTOSTEIIBHOTO
pacyeTos. MBIIUICHKA,
TBOPYECKOMN
AKTUBHOCTH.
3ajgaHne BLIIOIHEHO
B ITIOJTHOM 00BEME.
IIpogemoncTpupoBa | OueHka
HO BIIAJICHUE | «Xopouioy
npodeccronansHo- | (4)
MMOHATUHHBIM
anmnapaTom, npu
MIPUMEHEHUHU

METOJIOB M METOJIHK
JIACIUTIIAHBI
HC3HAYUTCIIbHBIC
HETOYHOCTH,
IMOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSTEIHHOTO
MBIIIJICHUA,
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Ne
/1

Haumenosanue
OLICHOYHOT'O
cpeacTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeJCTBa

[IpencraBnenue
OLICHOYHOI'O
cpelcTBa B
donme

Kpurepun
OLCHNBAaHUA

Ixamna

OLICHUBAHUA

TBOPYECKOMN
AKTUBHOCTH.
3aaHue BBITOJIHEHO
B MOJHOM OOBEME,
HO C HEKOTOPbIMU
HETOYHOCTSIMHU.

IIpoxemoHcTpUpOBa
HO BJIaJICHUE
npodeccroHalbHO-
MMOHATUHUHBIM
anmnapaTtom Ha
HU3KOM YPOBHE;
JIOTTyCKarOTCS
OIUOKHU npu
IPUMEHEHUN
METOJIOB U METOJUK
JUCLUIUIAHBI.
3aiaHue BBIIOJIHEHO
HE TIOJTHOCTBHIO.

OueHka

«Yooenemeop

umenvHo» (3)

He
MPOJIEMOHCTPUPOBA
HO BJIaJICHUE
npodeccroHalbHO-
MMOHATHHHBIM
amnmapaTom,
METOIaMH Hu
METOJIUKaMH
JUCLMIUINHEL
3amanue He
BBITTOJTHEHO.

Onenka

«Heyooenems

opumejibHo»

)

DK3aMeH

KonTponbHoe
MEpONpPHUSITHE,
KOTOpOE
MIPOBOJIUTCS 10
OKOHYaHHUH
W3y4YeHUs
JTUCIUTIAHBL.

Bomnpocsr! k
HK3aMEHY

IloxaszaHo 3HaHUE
TEOPHH BOIIPOCa,
MMOHATHIHO-
TEPMHUHOJIOTUIECKOT
0 ammapara
JUCIUILINHEI,
yMeHHUe
aHAJIM3UPOBATh
npobiemy,
COJIEpKATEIBHO U
CTHJIMCTUYECKHU

OneHka

«Omauuno»

(%)
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Ne
/1

Haumenosanue
OLICHOYHOT'O
cpeacTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeJCTBa

[IpencraBnenue
OLICHOYHOI'O
cpelcTBa B
donme

Kpurepun
OLCHNBAaHUA

Ixamna

OLICHUBAHUA

IPaMOTHO U3JIaraTh
CyTh BOIIPOCA;
rIIyOOKO TTOHUMATh
MaTepua; BlIaJICHHUE
aHAJTUTHYCCKUM
CII0cOO0M
H3JI0KCHUS
BOIPOCA, HAYYHBIX
HeH; HaBBIKAMH
apryMeHTaluu u
aHanmm3a (axToB,
COOBITHH, SIBJICHUH,
MIPOIIECCOB.
BricTaBnsercs
oOyuaromemycs,
MOJIHO, MOAPOOHO U
I'PaMOTHO
OTBETUBIIEMY  Ha
BOINIPOCHl Ouiera u
BOIPOCHI
HK3aMEHaTopa.

[loka3ano  3HaHue
OCHOBHBIX
TEOPETUUECKUX
IIOJIOXKEHUN
BOIIPOCA;  yYMEHHUE
aHAJIN3UPOBATh
SIBJICHMS, (bakTsI,
JIEUCTBUS B paMKax
BOIIPOCA;
COJIEp)KaTelIbHO U
CTHJINCTUYECKHU
IrPaMOTHO H3JIarathb
CyTb BONpOCa, HO
uMeeT MECTO
HEZ0CTaTOYHAast
IIOJIHOTA OTBETOB I10
U3JIaraeMoMy
BOIIPOCY.
IIponemoncTpHupoBa
HO BJIaJICHHE
aHAJINTUYECKUM
criocoooM
U3JI0KEHUSI BOIIPOCa
u HaBbIKaMU
apryMeHTaluH.
BeicTaBisieTcs
oOydaromemycs,

Onenka
«Xopowio»

(4)
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No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepun [Ixana
I/ | OLEHOYHOT'O XapaKTepUCTHKA | OLICHOYHOTO OLICHUBAHUS OILICHUBAHUS
cpencTaa OILIEHOYHOT'O cpencTaa B
CpelCTBa donme

MOJIHOCTBIO
OTBETHBIIEMY  Ha
BOIIPOCHI OuieTa u
BOIIPOCHI
sK3aMeHaTopa, HO
JOTIYCTUBIIEMY TIPH
OTBETax
HE3HAYUTEITbHBIC
OIKUOKH,
YKa3bIBaOIIUE  HA
HaJIM4ne
HECUCTEMHOCTH |
npoOesoB B
3HAHUSX.
[Tokazano  3Hanue | OneHka
TEOPHUH Botpoca | «Yooeremesop
¢bparmeHTapHO umenvro» (3)
(HemonHOTA
U3JI0KEHUS
nH(popMalnu;
OIepUpOBaHUE
MOHSI THSIMH Ha
OBITOBOM  YpOBHE);
YMEHHE  BBIACIUTH
TJIaBHOE,
chopMynupoBaTh
BBIBOJIBI, TOKa3aTh
CBSI3b B TIOCTPOCHHUU
OTBeTa HE
MPOJIEMOHCTPHPOBA
HO. Brnanenue
AHATTUTHYECKIM
crocooom
M3JI0KEHHUST BOTIPOCA
u BJIaJICHUE
HaBBIKAMU
apryMeHTallil  He
POJIEMOHCTPHPOBA
HO.
OOyuaromuiics
JOTTYCTHI
CYIIECTBEHHBIC
OLINOKH npu
OTBETax Ha

BOIIPOCHI OUIIETOB U
BOIPOCHI
’K3aMeHaTopa.

3Hauue

Orenka
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No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepun [Ixana
/11 | OLIGHOYHOTO XapaKTEPUCTHKA | OL[CHOYHOTO OLICHUBAHHUS OLICHUBAHHUS
cpencTaa OILIEHOYHOT'O cpencTaa B
CpeJlICTBa donme

MOHSATUHHOTO «Heyooenems
amnmapara,  TCOPHH | OPUIMETbHO
BOIIPOCA, He | (2)
POJIEMOHCTPHPOBA
HO; yMEHHe
aHAJIM3UPOBATh

y4eOHBI MaTepuan
HE
MIPOJIEMOHCTPUPOBA
HO; BJIaJICHUE
AHAJIUTHYECKUM
CII0coooM
W3JI0KEHUST BOIPOCA
u BJIaJICHHUE
HaBBIKAMU
apryMeHTaluu  He
MIPOJIEMOHCTPUPOBA
HO.
OOyuaromuiicss He
OTBETHJ Ha OIUH
WIM JIBa BOIpoOca
oniera 51
JIOTIOJTHUTEIHHEIE
BOIPOCHI
HK3aMEHaTopa.

2. THHNOBBIE KOHTPOJIBHBIE 3AJIAHUSA WJIK UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE JId OLEHKUW 3HAHWUU, YMEHHUU, HABBIKOB U (MJIN)
OIIBITA JEATEJIBHOCTH

OI[eHOquIe CpeacTBa AJd NMPOBEACHUA TEKYIIEr0 KOHTPOJIA

TCKYILII/Iﬁ KOHTPOJIb OCYIICCTBIIACTCA MPCIIOAaBaATCICM AUCHUIIMHBI IPpHU MPOBCACHUUN

3aHATUH B (DOpME TECTOBBIX 33JJaHU, YCTHOT'O OMPOCA U MPAKTHUECKUX 3aTaHHI.

OIIK 2. Cnioco0eH npuMeHSITh OCHOBHbIE 3AKOHBI U METO/AbI MCCJIEJOBAHUI eCTeCTBEHHbIX
HAYK /1JI51 pelieHus 3a/1a4 NPo¢ecCHOHAIBbHOMN IesiTeJIbHOCTH IIUKJIOB IPH PellleHNH.

OIIK.2.1. 3Haer W TrpaMOTHO OnepupyeT OCHOBHBIMH 3aKOHAMH W MeTOJaMH
HCCJIeIOBAHNI  eCTeCTBEHHBIX HAayK /ISl pelleHHsi 3aaa4  NpodecCHOHATBLHOM
e TeJIbHOCTH.

IlepBblii 3Tan (MOPOroBbIH YPOBeHb) — MOKa3biBaeT C(POPMHPOBAHHOCTH IOKA3aTe/sd
KOMIICTCHIIMM  «3HATb».  (U3MKO-XMMHYECKHEe  3aKOHbI, JIexKalme B  OCHOBE
npodeccuoHaJILHOM AeATeJIbHOCTH.
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TecToBbIE 3aJaHUA 3aKPbITOro THIIA

1. OcHoBHast poJIb OTBOAMTCH XUMHYECKOMY B3aHUMOJEHCTBHIO MEKIYy KOMIIOHEHTAMH
pacTBopa B paborax (Bbi0epuTe OIMH BAPUAHT OTBETA):

a) OcTBanbaa;

0) Menneneena

B) Bant-I'odpda

r) MapkoBHUKOBa

2. PacTBop paccmarpuBajicsi KaK MeXaHMYecKas cMeChb KOMIIOHEHTOB ((pu3uyeckasi

TeopHsi pACTBOPOB) B padoTax (BblOepuTe OAUH BAPHAHT OTBETA):

a) MenneneeBa

0) Kabnykosa

B) AppeHunyca

r) JansToH

3. HeBo3MokeH mpouecc, eIMHCTBEHHBIM Pe3yJIbTaTOM KOTOPOro ObL10 Obl NpeBpalieHne
TeIJIOThI B pa0oTy (BbIOepUTE OJMH BAPHAHT OTBETA):

a) 3akoH boiinsg Mapuotra

0) 2 3aKOH TEpMOJUHAMUKHU

B) 3aKOH Payms

r) 3aKoH /lanbToHa

4. Ykaxute 00beJUHEHHOe YPABHEHHE MEPBOr0 M BTOPOr0 3aKOHOB TEePMOJAMHAMHUKH
(BbIOEpHTE OJUH BAPUAHT OTBETA):

a) Q=AU+ A.

06) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHenue coctosinusi Knaneiipona - MenjeJieeBa J1Jisi N KWJIOMOJIel H1eajbLHOTO raza
(BbI0€pHTE OIMH BAPDHAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Kaoun:
0

S BRI e
H | o w

6. IlpoumTaiiTe W YCTAHOBHUTE COOTBETCTBHE MeKAY (PU3HYECKONl BeJIMYNHON U eé
3HAYEHUEM:

Pusuyeckas BeJIHYHMHbI 3HauyeHHe PU3NYECKUX BEJIHYHH
1. Tewmmeparypa npu  HopMaibHBIX | a) 305 K
YCIIOBUSIX
2. Temmeparypa mpu craHmaptHeix | 0) 298 K
YCIIOBUSIX
3. Temmniepatypa KUIIEHUS BOJbI B) 273 K
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4. TInoTHOCTH pacTBOpA BOJIBI r) 1,00 /™M
1) 100°C
e) 50°C
Karoun:
1 2 3 4
B 0 hi§ r

Bropoii 3Ttan (NpoABHHYTHIH YPOBeHb) — IMOKA3bIBaeT C(POPMHUPOBAHHOCTH MOKA3ATeJsl
KOMIIETCHIIUH «yMeTb»: padoTraTh HA J1A00PAaTOPHO-HCCJIEAOBATEIBCKOM 000PYAOBAHMH,
NPUMEHATh METOAbl MAaTEMATHYECKOI0 AaHaJW3a W MOJICJHUPOBAHHMS, OLECHUBAThH
pe3yabTaTbl TEOPETHYECKOI0 M JKCIEPUMEHTAJBHOIO MCCJIeA0BAHUA XHUMHYECKHX
BELLECTB.

Bonpocsl 0OTKPBITOro THIA (BONPOCHI JJIsl OIIPOCa):

1. Ha3oBure npy Kakux yciIoBUSAX IMPOTEKAECT H30TEPMHUUECKUI-TIPOLECC.
2. Paccunraiite, yemy OynaeT paBHa cymMMa BOJOPOAHOTO M THAPOKCHUIBHOTO TOKa3aTenei
ipu 25°C.
3. VYxkaxute npubop, UCHONB3YeMBIH UIsi M3MepeHHs KOd(PQUIMEeHTa MOBEPXHOCTHOTO
HaTAXKCHUA.
4. VYKaxXuTe OT 4ero 3aBUCHUT BEJIMUMHA TEMIIEPATYPhI 3aMep3aHus pacTBOpPa.
o. Ha3oBuTe KOJIMYECTBEHHYIO MEPY HEYNOPSAIOYEHHOCTH CUCTEMBI.
Kuaroun:
1. | npu moCTOSTHHOM TeMIepaType
2. |14
3. | cTamarMoMeTp
4. | OT KOHLIEHTpAllM1 PACTBOPEHHOI'O BELIECTBA
5. | sHTpONHS
Tpernii 3Tanm (BBICOKHII YPOBeHb) — TOKa3bIBaeT CHOPMHPOBAHHOCTL TMOKA3ATE/A

KOMIIETEHIIUHM «MMeTh HABBIKM»: TMPAKTHYeCKUX (PU3UKO-XUMUHYECKHUX NPUEMOB
HCCJIeI0OBAHMI; pa00ThI C peaKTUBAMU M JIA0OPATOPHBIM 000py/10BaHMEM, HEOOXOAMMBIMH
JJIS1 TIPOBe/IeHUsI HAYYHBIX UCCJIeI0BAHMIA.

HpaRanecKue 3aJJaHuA

1. B kakoMm HampaBJICHHH CMECTHUTCS PAaBHOBECHE B PABHOBECHOW CHCTEME pPEaKIMU
2505(1.) & 2S0,(1.)+0x(1.) -46 KKam.
2. B nmoTeHIMOMETpUYECKOM THUTPOBAHWU IS OMNpPEJACICHUS KOHIEHTPAI[MKM HOHOB

COCTaBJISIOT TaJbBAHUYECKHUI JIEMEHT, COCTOALMI U3 AJIEKTPOAA CPABHEHHS U MHIUKATOPHOTO
ANEKTPOAA. YKaXKUTE OT YEro 3aBUCHUT MOTEHLIMAT UHIUKATOPHOTO 3JIEKTPOa.

3. Brruncnute pH pactBopa a3oTHO#M kuciaoThl koHueHTpanuu 0,001 moms/m.

4, [Ipn B3aumopeiicTBUM HUTpaTa cepedpa ¢ U3OBITKOM Hoauaa Kaiausi oOpa3yercs
MUIENA. YKaKUTE 3apsii JaHHOW TPaHyIIbl.

o. Paccuuraiite ocmoTtnueckoe nasiaeHue 0,01M BogHOro pacTBOopa TIUIIOKO3bI IIPH
temneparype 273°K.
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Koaroun:

pPaBHOBECHE CMECTHUTCS BITPABO

OT KOHIICHTPAIIUHU OIPEICIAEMbIX HOHOB
3

-1

0,22 aT™.

SR N

OIIK.2.2. OcymecTBJ/isieT BLIOOP 32aKOHOB M METOJ0B MCCJIEIOBAHNI eCTeCTBEHHbIX
HAYK JJIfl pelleHNsl KOHKPETHOM 321a4M NPOo(ecCHOHATbHOH JeATeJbHOCTH.

ITepBbIii 3Tan (MOPOroBbIli YPOBeHb) — NMOKa3bIBaeT CHOPMHPOBAHHOCTH IMOKA3aTeJsi
KOMIIETEHIIUH «3HATH». (PU3UKO-XMMHYECKHE 3aKOHbI 1 METOAbl MCCJIEI0BAHUI €CTeCTBEHHbIX
HaYK JIe:Kalllde B OCHOBe NMPO(eCCHOHAIBLHOMN AeATeJTbHOCTH.

TecToBbIE 3aJaHUA 3aKPBITOI'O THUIIA

1. I'omorenHoi siBisiercs (BbIOepuTe OAUH BAPHAHT OTBETA):
a) CUCTeMa Maciio-BoJia

0) cucTema BoJ1a-TIeCoK;

B) CHCTEMa BOJIa - XJIOPUJ HATpUs — IIII0K03a

I') CIIPECCOBAaHHBIE B TA0JIETKY MOPOLIKU

2. HN30TOHM4YeCKMM  PpacTBOPOM  XJOpHMJQa HATpus HAa3bIBaeTcs pPacTBOp ¢
koHuenTpanueil NaCl (BbiOepuTe 0JUH BAPHMAHT OTBETA):

a) 0,5 MoJb/1

6) 0,9 %

B) 0,09 %

r) 0,01%

3. CrangaptHble  (u3nyeckHe yCJOBHSI NPH  MNPOBeAeHUM  JIA0OPATOPHBIX
HccjieJ0BaHul (BbIOepuTe OIMH BAPHAHT OTBETA):

a) KOJMYECTBO TEIUIOTHI, KOTOPOE BBIIECIAETCS WM TOIJIOLaeTcs Mpu oOpazoBaHud 1 MOJb
CJIOHOTI'0 BelIecTBa U3 NpocThIX BewecTs npu 273 Ku 1 atm.

0) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIAETCS MpU 00pa30BaHUM 1 MOJb U3 MPOCTHIX BEIIECTB
mpu 298 Ku 1 atm.

B) KOJIMYECTBO TEIIOTHI, KOTOPOE IMOTJIOIIAeTCsl Ipy 00pa3oBaHuM | MOJIb M3 MPOCTHIX BELIECTB
npu 273 Ku 1 atm.

I') KOJMYECTBO TEIUIOTHI, KOTOPOE BBIJENAETCS WIM IMOIJoUaeTcs Mmpu odpazoBaHuu 1 MoJb
CJIOHOTI'0 BELIeCTBa U3 MPOCThIX BewecTs npu 298 K u 1 atm.

4, IIpu KaKkuX ycJIOBHSAIX NMOBBINIAETCSI PACTBOPUMOCTH Ta30B B JKHIKOCTH (BbIOepHTe
O/IMH BAPHAHT OTBETA):

a) MOBBIIICHUE TEMITePaTyPhI

0) NOHM)XEHUE TEMIIEPATYPbI

B) IOHMIKCHUS JTaBJICHUS

r) 100aBIeHUE SIEKTPOITHUTA

5. Yka3zaTp KakuM pacTBOpaM MNpPHCYIIH KOJ/UIMTaTHBHBIC CBOHMCTBa (BbIOepHTe OIMH
BAPUAHT OTBETA):

a) KOHLIEHTPUPOBaHHBIM

0) mepechIeHHBIM
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B) UJI€UTHHBIM
T') HaChIILIEHHBIM
Karoun:

S EI Rl I
w| oo |o|w

6. IlpouyuTaiiTe U COOTHeCHMTEe THI JMCIIEPCHON CHCTEMbI C MPeII0KEHHBIM NPUMEPOM
AUCIIEPCHON CHCTEMBbI:

Tunsl TUCHEPCHBIX CHCTEM IIpuMepsbl AUCTIEPCHBIX CHCTEM
1. Aspozonb a) xKeie
2. T'enp 0) MBUIbHAS TICHA
3. Dmynbcus B) B30OUTHIC CITUBKH
4. 30m1p ') MOJIOKO
1) SIMYHBIA OEJI0K
€) TyMaH
Kuaroun:
1 2 3 4
e a r pi |

Bropoii 3tan (NpoABHMHYTBIH YPOBeHb) — IMOKA3bIBAaEeT C(POPMHUPOBAHHOCTH MOKA3ATeJsl
KOMIIETCHIIUM «YMeTb»: padoraTh Ha JIa0OPaTOPHO-MCCJIEA0BATEILCKOM 000PY10BAHMH;
NPUMEHAThL MeTOAbl MATeMATH4YeCKOr0 aHajau3a M MOJeJHPOBAHHUS, OLEHHUBATH
pPe3yJIbTATBI TEOPEeTHYECKOr0 M JKCHEPHMEHTAJIBHOIO HCCJIeJI0BAHUS XHMHYECKHUX
BeIECTB.

Bonpochl 0OTKpBITOro THNA (BONPOCHI AJIs OIIPOCA)

1. VkaxuTe Kak HM3MEHSETCS SKBUBAJICHTHAs OSJIEKTPOIPOBOJHOCTh CHIIBHBIX M CJIAOBIX

3JIEKTPOJIUTOB MPH pa30aBIICHUH.

VYKakuTe OCHOBHOM MPU3HAK 0OBEKTOB KOJTOUTHONH XUMHH.

3. Vkaxure yTo OyIeT SABIATbCS XapaKTEpHBIM IMPH3HAKOM JHUCHEPCHOHHOW Cpesbl Kak
COCTaBHOM YaCTH JUCIIEPCHOU CHUCTEMBI.

4. VYkaxure 4To OyJaeT MPOUCXOAUTH C TUCIEPCHOCTHIO MPHU YBEIWYEHUU pa3Mepa YacTHUI]
JUCTIEPCHOM (as3bl.

5. Vkaxure Kak OyneT M3MEHAThCS BEJIMYMHA MOBEPXHOCTHOTO HATSHKEHUS pacTBOpa C
POCTOM KOHILICHTPALMK B BOJHOM PACTBOPE HEOPTraHUYECKOU COJIU.

N

Kaoun:

YMEHbIIAETCS
JMCIIEPCHOCTD
OJIHOPOJIHOCTh
YMEHBIIUTCS
YBEJIUYUTCS

oMW e
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Tperuii 3Tan (BBICOKHI YpPOBeHb) — IOKa3bIBaeT C(HOPMHPOBAHHOCTL IOKA3aTe s
KOMIICTCHIIMM «HMETb HABBIKM». MNPAKTHYECKHUX (PHU3HKO-XMMHYECKHX MPHEMOB
HCCJIeJOBAHMNA.

HpaKTuqecKue 3aJJaHuA

1. B kakyro ctopoHy cmectutcsi paBHOBecue peakiuu: Np+3Hy«—2NHjz +98,17x/x, mpu
YBCJIMYCHHUU KOHIICHTPAIIUHU UCXOAAINUX BEUICCTB, IMIPU MOBBIIICHUN I[aBJIeHI/IH?
2. [ToBepXHOCTHO-aKTUBHBIE BEIIECTBA, TOIYYWIH IIMPOKOE IPHUMEHEHHE B THIIEBOU

MPOMBIIIJICHHOCTH B KAaueCTBE OMYJIBraTOpOB W CTAOWIM3AaTOPOB. YKaXKUTE Kak Oyner
U3MEHATHCS BEJIMYMHA TMMOBEPXHOCTHOTO HATSKEHHS BOJHBIX PACTBOPOB MOBEPXHOCTHO-
AKTUBHBIX BELIECTB P MOBBIILIEHUN KOHIICHTPALIUH.

3. Bo Bcex MexaHWYECKMX W TEPMOMEXAHMYECKHX IMPOIeccax MHUILEBBIX MPOU3BOJICTB
MPOUCXOJUT KOHTAaKTHOE B3aUMOJICHCTBHE 00padaThiBa€MOro Marepualia C IMOBEPXHOCTHIO
pabounx opraHOB MAIIMH, YCTPONCTB U amnmapaToB. Ha3oBuTe 0 KakoM SIBIICHUH UJIET PEYb.

4. VYKaxkuTe 4TO MPOUCXOIUT CO CBETOBBIM MTOTOKOM B JIUCIIEPCHOM CHCTEME TIPU pazMepax
YaCTHII MEHBIIIE JITTMHBI BOJIHBI MAAI0NIETO CBETA.
o. [Tpu B3aumojeiicTBuM U30BITKA XJjopuja Oapus ¢ cyiabdaroM HaTpUs oOpazyercs

MUIENIa. YKaKUTE 3apsii JaHHOU TpaHyIIbl.

Kuaroun:

B CTOPOHY 00pa30BaHMsl IPOJIYKTOB peakluu
YMEHbIIATCS

aares3ust

pacceuBaeTcs

+2

SR N

OIIK.2.6. TlpumeHsieT 3HAHWS XHMHH TIPH TPOBEJIEHUM HCCJIETOBAHMNA M pelIeHUH
npodeccuoHaIbLHbIX 32/1a4.

IlepBblii 3Tanm (NMOPOroBBIi  YPOBEHb) — MOKa3bIBaeT C(HPOPMHPOBAHHOCTH
MOKa3aTeJii KOMIIETEHIIUH <GHATBH». TeOopeTHYeCKHEe OCHOBBI XHUMHMYECKHX 3aKOHOB M
00J1acTH NIPUMEHEHUSI B MPO(ecCHOHAJILHOM 1eATeJIbHOCTH .

TecToBbIE 3a1aHUA 3aKPbITOr0 THIIA

1. 3HavyeHHe YHHMBEPCAJIBHOHM TIa30BOil NOCTOSIHHOM IPH pacyere OCMOTHYECKOro
JaBJIEHHSI BHIPA’KeHHOT0 B aTMocdepax (BbIOepUTe OJUH BAPHAHT 0TBETA):

a) 8,314 IIx/monb K

0) 7,832 moib

B) 0, 082 aT™M./MOJIb*J1

r) 101325 I1a

2. Ha3zoBuTe cCNOCOOHOCTH BeLIECTB MOIJIOMIATH TEMJIOTY MPH HarpeBaHuu (BbiGepute
OJMH BAPHAHT OTBETA):

a) TetioBoi 3G dexT

0) TeII0EMKOCTh

B) TeIuIonepeavya

r) pabota
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3. Cucrema, KOTOpasi He OOMEHHBAETCS BEIIECTBOM C OKpY:Kawouieid cpemoii (BoiGepure

OJIMH BAPUAHT OTBETA):
a) OTKPBITOM

0) 3aKphITON

B) U30JINPOBAHHOMN

I') 3aMKHYTOM

3. YKaKuTe 0 KaKOM
BO3HHMKAaeT M3 HHYEro, a

3aKOHe MJeT pedb: JHeprus He Hcye3aeT OeccieJHO M He
JUIIb NepexXoguT u3 oaHOH ¢GopMbl B JAPYIYI0 B CTPOro

IKBUBAJCHTHBIX KOJIHYIECTBAX (Bblﬁepl/lTe OJUH BapuaHT OTBeTa):

a) 2 3aKOH TePMOJAMHAMUKH
0) 3akoH ['ecca

B) 3aKOH COXpPaHCHUA SHCPTHUU

r) 3akoH Kupxroda

5. Ha3zoBuTe BECJINYUHY: KOJIHIECCTBO BbIJeJMBIIEHCS WJIH NOIJOTHBIIEHCS TEMJI0ThI npu

o0pazoBannu 1 moast ero
0TBETA):

a) TEIJIOTOM cropaHus

0) BI3KOCTBIO

B) TEIUIOTON PacTBOPEHHUS

T') TETUIOTOM 00pa3oBaHus

Kaoun:

N3 MPOCTBHIX BEHICCTB Ha3bIBAIOT (BblﬁepI/ITe OAUH BapUaHT

SR I
H W oo

6. IlpounTajiiTe M YCTAHOBHTE COOTBETCTBHE MEXKAY MPOLECCOM PEaKIUH M ONpeaeIeHHeM

nmpomecca:

IIpouecc

Omnpenesienne

1. Koarymsanms

a) B3aMMHOE [POHMKHOBEHHE OJIHOTO BEIECTBA MEXIY
MOJIEKYJIAMH IPYTrOro.

2. Ancopbuus 0) (cBepThIBaHME, CTYIICHHE, YKPYIHEHHE) — OOBEIMHEHUE
MEJIKUX JUCTICPIrHPOBAHHBIX YacTHIl B OOJBIIHE TIO pa3Mepy
arperarebl.

3. Auddy3us B) TIOTJIONICHHE BEIISCTBA U3 Ta3000pa3HON CPeIbl MM PacTBOpa
MOBEPXHOCTHBIM CIIOEM KHJIKOCTH WIIK TBEPAOTO Tela.

4. Ocmoc ') mpolecc W30UPATEIHLHOTO TOTJIOMIEHHS T'a30B WM MapoB W3

Ta30BbBIX WM IT1apOra3oBbIX cMmecel KHUAKUM IIOTJIOTHUTEIIEM —
abCcopOEHTOM.

1) JBIKEHHE MOJIEKYNl PACTBOPHUTEINS yepe3 MOTyNPOHUIIAEMYIO
MeMOpaHy U3 00J1aCTH ¢ HU3KOM KOHIIEHTpalueil paCTBOPEHHOTO
BEIeCTBA B 00JIACTh BHICOKON KOHIICHTPAITHH.

€) TepMOJAMHAMUYECKMW  TMOTEHLMAN,  XapaKTepU3YIOLIUn
COCTOSIHME€ CHUCTEMbl B TEPMOJMHAMUYECKOM PABHOBECHUM IpHU
BEIOOpPE B KAadeCcTBE HE3aBHCHMBIX IEPEMEHHBIX JIaBIICHUS,
SHTPOIUHU U YKCJIA YACTH.
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Koaroun:

1 2 3 4

0 B a i

Bropoii 3Tan (IpOoABHMHYTHI YPOBeHb) — INMOKa3biBaeT C(POPMHPOBAHHOCTH NOKAa3aTeJsl
KOMIIETCHIIUH «YMeTb»: padoTaTh Ha JIa00PAaTOPHO-HCCJIECA0BATEIBLCKOM 000PY10BAHMH,
NPUMEHATh METOAbl MATEMATHYECKOI0 AaHaJM3a W MOJCJHUPOBAHHMS, OLECHUBAThH
pe3yJIbTAThl TEOPEeTHYECKOr0 M JKCHEPHUMEHTAJIBHOIO HCCJIEI0BAHHUA XHMHYECKHUX
BELLECTB.

Bonpochbl 0OTKpBITOro THNA (BONPOCHI AJIs1 OIIPOCA)

1. Cunbl MEXMOJIEKYJISIPHOTO H MEXATOMHOTO B3aUMOJIEUCTBHS, OCHOBY KOTOPBIX
COCTaBJISIFOT KYJIOHOBCKHME CHUJIBI B3aMMOJICHCTBUS MEXKY SJIEKTPOHAMU U SiIpaMU OJTHOM
MOJICKYJIBI M si[paMU U SJEKTpOHamMu Jpyroi. Ha ompeneneHHOM pacCTOSHHH MEXKIY
MOJIEKYJaMHU CWJIbl TMPUTSHKEHUS M OTTAJIKUBAHWS YPaBHOBEUIMBAIOT JPYyr Jpyra, u
oOpasyeTrcs ycToWumBasi cUCTeMa. YKaXXUTE B KAKOM arperaTHOM COCTOSIHUHU JIOJDKHBI
HAXOAMUTHCS BEIIECTBA YTOOBI 3TU CHJIBI TIPOSIBIISLIUCH CUIIbHEE.

VYKaXuTe OT 4ero 3aBUCHUT BEJIMUMHA TEMIIEPATyphl KUTIEHUS PAcTBOpA.

VYKaxxurte npu Kakux YCIOBHUSAX MPOTEKAIOT U30XOPHBIE MPOIIECCHI.

Vkaxute kak paccuntath JJ]C raapBaHUYCCKOTO AJIEMEHTA.

CymiecTByeT HECKOJIBKO THUIOB TEPMOJAMHAMUYECKUX CHCTEM, YKa)XXKUTE K KaKOMY THUITY
OTHOCHTCS )KUBOW OPTaHU3M.

aokrwmn

Kaoun:

TBEpPAOE

JIABJICHHUE HACBIIIEHHOTO [1apa pacTBOPHTEIIS HAJl pACTBOPOM
IIPU TOCTOSIHHOM 00bEME.

110 Pa3HOCTH AJIEKTPOAHBIX OTEHIHAJIOB.

OTKPBITOMN

oMW

Tpernii 3Tan (BBICOKMI YPOBeHb) — TNOKa3biBaeT C(GOPMHPOBAHHOCTHL IIOKa3aTess
KOMIIETEHIIUH «MMETh HABBIKW»: NPOBEACHU J1a00paTOPHBIX U HAYYHBIX HCCICAOBAHUN B
npodeccHoHATBLHON AeSITeJIbHOCTH.

IIpakTnyeckue 3axaHusA

1. BydepHble cuUCTeMBl MPEIOTBPAMIAIOT W3MEHEHHE KHCIOTHOCTH CHCTeMBI. B KpoBu
KHBOTHBIX CYIIECTBYET S5 OCHOBHBIX Oy(EpHBIX CHCTEM. OTO TEeMOTJIOO0MHOBAs,
OenkoBast, (hocdaTHast, OpPraHUIECKUX KUCIIOT | eIle OJHa. YKaKUTE, KaKasl.

Berauciauts pOH 0,01 M pactBopa HNO;3 (o= 1).

3. VYkaxuTe KakoW peareHT JMJOJDKeH ObITh cTa0mwimzatopoM (B HM30BITKE) MpH
B3aumoaeicTBuu AgNO3 ¢ KCl, 4ToObI MOIyYuTh KOJUIOUIHYIO CUCTEMY C YacCTHUIIAMU,
HECYLIMMH MOJIOKUTEIbHBIN 3JIEKTPUYECKUN 3apsi]l

4. Tlpy HaHECCHWW HaW CTEKISHHYIO IUIACTHHKY, IMOKPBITYIO clioeM TapaduHa, Karuisi
OMYJIBCUU PACTEKAETCS, €CJIM JUCICPCHOHHOW Cpeloil sBIseTCS Macio (SMYJIbCHS
Bonma/Macio), u He pacTekaercsi, €CJId JUCTIEPCHOHHOM CPeIol CIY)KUT BOJA (AMYJIbCHS
Macno/Bopaa). YkaxuTe, ueMy paBeH yrojl CMauuBaHUS MPU HAHECCHUH KAl BOJBI Ha
napaduH.

N
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5. Ilpu B3ammonelcTBUM HUTpaTa Oapusi ¢ H30BITKOM cynbdara Kamus oOpa3yercs
MUIeIUTa. YKaKUTE HOHBI TU(PY3HOTO CIIOA.

Kaoun:

r'UJIpoKapOoOHaTHAas

12

B u30bITKe BO3bMYT AGNO3
menbire 90°

HMOHBI KaJIAst

S I

OueHoYHBIE CPe/ICTBA /15 POBeIeHNUsI IPOMEKYTOUHOI aTTecTAlNU

[IpomesxyTouHast aTTecTalus IPOBOJUTCS B BUJIE MOYJISl TECTOBBIX 3a/IaHUM.

DK3aMeH BBICTABIISIETCS MPEMOJaBaTeIeM B KOHIIE M3YyUCHHUS pa3fena AUCIUIUTHHBI KaK
pe3ynbTaT TEKYIIET0 KOHTPOJIS.

Ecnu cryneHT He copaBWiICS C 4YacThlO 3aJaHUM TEKYIIEr0 KOHTPOJS, €My
MPEAOCTABISIETCS. BO3MOXKHOCTh CJIaTh SK3aMEH Ha WUTOTOBOM KOHTPOJIBLHOM MEPOIPUSITUU B
(hopMe OTBETOB Ha BOIIPOCHI K DK3aMEHY UJIU TECTOBBIX 3aJJaHUI K 9K3aMEHY.

OueHovHbIE cpe/IcTBa A/ POBeIeHusl IK3aMeHAa
ATTectanus npoBOAUTCS B OpMeE YCTHOTO SK3aMeHa.

Bomnpocs! pis1 3k3aMeHa

1. Bydepusie cucrembl. Mexanusm aeiictusi. CoseBbie Oy(hepHbIe pacTBOPEI.

2. Karanu3. OOuiue cBoiicTBa KaTaau3aTOpOB, UX clenupUYecKkoe ACHCTBHE, MEXaHU3M
BJIMSIHUS HA CKOPOCTh PEAKIIUH.

3. ["anpBannyeckue aneMeHThl. OnpeneneHue pH pacTBOpoB METOIOM MOTEHIMOMETPHUHU.
BoopoaHslii 1 XMHTHAPOHHBIN 3JIEKTPOIBI.

4. Ponb pu3nKO-XMMUYECKUX 3aKOHOB B TEXHOJIOTMUECKHX MpOIleccax OTpaciiel MUILEBOI
MIPOMBILIIICHHOCTH.

5. Bydepublie cuctembl. MexaHu3M AeicTBus U pacueT BennuuHbl pH ocHOBHOTO Oydepa.

6. KuneTnka reTeporeHHbIX IMpoleccoB, e¢ ocobeHHocTH. KWHeTWKa pacTBOpeHUs U
KpUCTAJTU3aIINH.

7. CnenctBue u3 3akoHa l'ecca. OmpezneneHue >HTAIbIMN XMMHUYECKOM peaklUuu U3
SHTAJIBIIUN 00pa30BaHUS BEIIECTB.

8. Tennosas Teopema HepHera. Tperbe Havano TepMoIMHAMUKHY.

9. WN3mepenue  3NMEKTPOIHBIX  MOTEHLUMANIOB  METaNIOB.  BOIOpOAHBIN  3IEKTPO.
CrannaptHblie (HOpMaIbHBIC) AJIEKTPOIHBIC TOTEHIIMANBL. Psi1 Hanps>KeHus: MEeTasIoB.

10. Chopmynupyiite 3axkon ['ecca. B kakux ycloBUSX TeMJIOTa pPEAKIMH MOXKET OBITh
3aMeHEHa U3MEHEHUEM DYHTAIBITHH?

11. CrnoxHble peakuuu: oOpaTHUMbIE, MOCIEAOBaTEIbHBIE, COMPSIKEHHBIE, MapasieibHbIE.
JlumuTupyronas ctaaus CI0KHOU pEaKIUH.

12. 3aBUCUMOCTb 3JIEKTPOJHBIX MOTEHLIHMAIOB OT XHMMHUYECKOM HPUPOABI 3JIEKTPOJIOB,
COCTaBa U KOHIICHTPALMH JKUKOTO 3JIEKTPOJIUTA U TeMIepaTyphl. YpaBHenue HepHera.

13. TepMoanHaMuKa TalbBaHUYECKOTO AneMeHTa. Ces3b Mexay DJC snemenTta, cBOOOTHOM
SHEPryue U KOHCTAHTOW XMMHYECKOTO PaBHOBECHS.

14. JIByXKOMIIOHEHTHbIE cCUCTEeMBI. J[aBiieHue mapa HaJ pacTBOpoM. 3akoH Pays.

15. Onpenenenue nopsiaka peakuuu. Peakuuu 1-ro u 2-ro nopsiaka.

16. [Tpumenenne M300apHOTO MOTEHIIMANA TSI ONIPEICICHHSI HAPABICHUS U BO3MOXHOCTH

IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ .
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17. lanbBaHnMyeckue  3JeMEHTbl.  XUMHMUYECKUH  TrajdbBaHUYECKHM  DJIIEMEHT,  €ro
SJIEKTPOXMMHYECKAsT 3aluCh. YpPaBHEHWE OJJEKTPOAHBIX peakuuid. Omnpenenenne 3I/C
(mpuBenuTE MPUMEPHI).

18. TepmonuHamuyeckre pacyeTbl KOHCTAaHTbl PAaBHOBECHS XUMHUYECKOM  peakluH.
WuTerpupoBaHHOE ypaBHEHUE U300apHl.

19. lanbBanmyeckne sieMeHThl. KOHIEHTPAlMOHHBIM TaJbBAaHUYECKUHA DIIEMEHT, €ro
ANEKTPOXUMUYECKAs 3alIUCh, YPABHEHMSI DJIEKTPOJHBIX peakuuid, onpenenenue J/C.

20. KakuMu MeTomaMu MOXKHO ONpPENeNUTh BEJIMYMHY ITOBEPXHOCTHOTO HATSKEHUSA
KHUIKOCTU? OOBSICHUTH CYIIHOCTh HA KOHKPETHBIX IPUMEPaX.

21. [TpaBuno Hroxno-Tpayoe. Kakas 3aBUCHMOCTh MEXIY MOBEPXHOCTHBIM HATSHKEHUEM W
JUIMHON yrieBopopoHoi nenu [TAB?

22. VYpasuenue ['u66ca u ero ananms.

23. Teopus monomonexynsapHoi aacopoiuu BOT. B yem ee 0coOeHHOCTH M MPaKTHYECKOE
3HaueHue?

24, VYpaBHenune @peitHanuxa u ero aHanus. OnpenesneHUe KOHCTAHT U €r0 MPAaKTHUECKOe
3Ha4YeHHUE.

25. Teopus HOHHO-OOMEHHOW anacopOumu. YpaBHeHne HUKOIBCKOro, €ro aHams.
[IpakTuyeckoe 3HaueHUE HOHHO-OOMEHHOH aJicopOLuu.

26. Ponp wWOHHOM anmcopbumum B Tporecce 00pa3oBaHUS  KOJUIOMIHBIX — YACTHIIL.
Chopmymupyiite npasmino Pasiaca-Ileckona.

27. UYro Takoe mnentuzauusa? KakuMu MeTolaMu OHa OCYIIECTBISETCS M TPH KaKHX
yCIOBUAX?

28.  Uro Takoe anmekTpoocMoc u 3nektpodopes? Kak mo BenwmumHe 0OBEMHONW CKOPOCTH
MO’KHO BBIYMCIIUTH 3IEKTPOKMHETHUECKUI MOTeHIran?

29. Uro Ha3biBaeTcs koaryisuueii? Kakue nmpuuuHBI BBI3BIBAIOT Koarysiuuioo? OCHOBHOM
MEXaHU3M UX JAECUCTBHUSL.

30. Yo Takoe mopor KoaryJsIH JIEKTPOJINTA, €T0 KOaryaupyromas criocoOHOCTh? B kakux
€IMHUIIAX OHU U3MEPSIOTC? Y CII0BUS, OT KOTOPBIX 3aBUCUT UX BEJIMUYUHA.

31.  Korma mpoucXOAWT B3aMMHAs KOATYISIIHA 30JIeH W MPH Kakux ycioBusx? Onummre

0COOEHHOCTH KOoaryJsiiui KOJUIOMZJ0B CMECBIO 3JICKTPOJIMTOB. OT Kakux (I)aKTOpOB 3aBUCUT
AHTAarOHM3M U CMHCPIu3M MOHOB B IMTPOLECCE KO&FYHHHI/II/I?

32.  Monoko Kak MpUpOAHas 3MYIbCHs. OMYIbraTopbl, MPUMEHSEMbIE B MPOU3BOJICTBE
MOJIOKOTIPOTYKTOB.

33. Msco M MOJOKONPOAYKTbl KaK MHKPOI'€TEPOr€HHbIE M KOJUIOMIHBIE CHCTEMBI.
'omoreHmn3anus B MOJXY9EHUH MACO W MOJIOKOIIPOITYKTOB.

34. UYem otnuuaerca komwtounHeie I[IAB ot wuctuHHOpacTBOpuMBIX? UTO Ha3bIBaeTCs
KpUTHYECKON KOHIIeHTpanueil muneuiooOpazoBanus (KKM)?

35. Kakoe sBnenue HazbiBaeTcsa comobunmzanueii? Yem oHo oOycrnoBieno? KakoBo
MPAaKTUIECKOE 3HAUEHUE ITOTO SBJICHUS B MMUIICBOI MPOMBIIUICHHOCTH?

36.  KakoBo mpaktuyeckoe npumeHeHue [IAB? B uem 3axitouaercs MEXaHH3M MOIOILETO

JIEUCTBUSA pAacTBOPOB ¢ ux ucnoib3oBanueMm? Kakue ITAB Ha3bpiBalOTCS aHMOHOAKTUBHBIMU M
KaKHe - KAaTHOHOAKTUBHBIMM ?

37. Urto Takoe cryaeHn, renb? Ilepeunciure ¢dakTopel CTynHe- W rejaeoOpa3oBaHMS.
OObsicHUTE SIBIICHUE CUHEPE3HUCa.

38.  VYkaxkuTe XapakTepUCTHKH HAOyXaHHs TOJIMMEPOB B HU3KOMOJEKYJISPHBIX JKUIKOCTSX.
Uro Takoe creneHs HAOyXaHUs M KaK OHA ONpeaemsieTcs ?

39. CpaBHuTE SBIICHUS BBICAJIUBAHUS M KOArylsanuu. B ueM cXOACTBO M pa3jivuue 3TUX
siBieHui? YTo Takoe TMOTPONHbIN psan?

40. B gem 3axmrouaercs apdext JlonHaHa, u B kKakux ¢GopMax OH MPOSBISETCS B PA3IMIHBIX

KOJUTOUIHBIX cucTeMax?
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41. OxapakTepusyidTe cTpoeHHe MoJyieKynl OenkoB. IlouemMy W Kak H3MEHSETCS 3apsi
0eJIKOBOM MOJIEKYIIBI B 3aBUCUMOCTH OT BeninunHbl pH pacTBopa? UTo Takoe M303/1eKTpruiecKas
Touka Oenka (M9T)?

4. METOAUYECKUE MATEPHAJIbI, ONPEJE/TIOLIAE ITPOLEY PbI
OINEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmi KOHTPOJIb

TecTupoBaHue Ui MPOBEAEHUS TEKYIIET0 KOHTPOJIS MPOBOAUTCA C MOMOIIBI0 CHUCTEMBI
JUCTAaHIIMOHHOTO OoOyueHus uiau KoMmmblorepHoi mnporpammel KTC-2,0. Ha TtectupoBanue
otBoguTca 20 MuHyT. Kaxknpli BapuaHT TECTOBBIX 3aJaHWil BKIO4aeT 20 BOMPOCOB.
KonudecTBo BO3MOXKHBIX BapuaHTOB OTBETOB — 3 uiH 4. CTyeHTy He0OX0JUMO BBIOpaTh OJUH
MPaBUJILHBIN OTBET. 3a KaKIbIil TPaBUIIHHBIA OTBET Ha BONPOC MpHucBauBaeTcs 5 6amnos. [1kana
nepeBoja: 19-20 npaBUIBHBIX OTBETOB — OLEHKA «OTIUYHOY (5), 15-18 mpaBUIIbHBIX OTBETOB —
OIleHKa «xopoIo» (4), 12 mpaBWIBHBIX OTBETOB — OIICHKA «yAOBIeTBOpuUTenbHO» (3), 1-11
IPAaBUJIBHBIX OTBETOB — OLIEHKA «HE yJOBJIETBOPUTEILHOY (2).

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJIS MPOBOAMUTCA B (pOpMe YCTHBIX OTBETOB Ha
Bonpochl. CTyJIEeHT OTBEYAEeT Ha MOCTABJIEHHBIH BOIPOC Cpa3y, BpeMsi Ha NOATOTOBKY K OTBETY
HE MPEOCTaBISACTCS.

[IpakTHyeckue 3aJaHusl KaKk CPEACTBO TEKYIIETO KOHTPOJIS IMPOBOASTCS B MHCbMEHHOMN
¢dbopme. CTyneHTy BbIaeTcs 3a/laHue U npeaocTaisercs 20 MUHYT JJi MOATOTOBKH K OTBETY.

IIpomeskyTOUHAs aTTeCcTANMS
DK3aMeH MPOBOJIUTCS B YCTHOU (opme. M3 sKk3aMEeHAITMOHHBIX BOMPOCOB COCTABIISCTCS
20 »Kk3aMeHAalMOHHBIX OuieToB. Kaxaplii Ouier cocTOMT W3 Tpex BompocoB. KomrekT
3K3aMCHaAITMOHHBIX OMIIETOB MMPpEaACTAaBJICH B y‘~I€6HO-M€TOI[I/I‘~IeCKOM KOMIIJIICKCE AUCHUITIINHBI.
Ha moarotoBky k oTBeTy CTyJEeHTY npeaocTaBisieTcs 20 MUHYT.
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