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Pabouast mporpamMma cocTaBiieHa C y4€TOM TPeOOBaHHUIA:

° MOpsIIKA OPTaHM3AMM U OCYIIECTBICHUS O00pa30BaTENbHON  JEATEILHOCTH 10
o0Opa3oBaTeNbHBIM MpOrpaMMaM BBICHIETO O00pa3oBaHUs — WporpamMmam OakajnaBpHara,
mporpaMmMaM  CIICHAIATETa, IpOrpaMMaM  MAarucTparypbl, YTBEPKICHHOTO TMPHUKA30M
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;
° (benepalbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICIIETO 00pa30BaHUs
no HampasiieHuto noArotoBku 19.03.03 IlpoaykThl mUTaHHUS >KUBOTHOTO MPOUCXOXKICHHUS,

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

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IIPOTPAMMY:

CT. IIPEINOJABATENb K.O. Ayonnkas

Pabouas mporpamma paccMoTpeHa Ha 3acenaHud Kadenapbl xumuu (mpotokon Ne 11 ot
08.06.2023r.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabovas mporpamma peKOMeHJ0BaHa K HCIOJIB30BAHUIO B y4eOHOM IMPOIECCe METOAMYECKOU
KoMuccHel (akyabTeTa MUIIeBbIX TeXHomoruit (mporokon Ne 12 ot 13.06.2023 ).

IIpencenaresb MeTOAUYECKO KOMHCCHH A.K. IluBoBap

PykoBoauTe b 0CHOBHOM NPO(ecCHOHATBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl B.II1. Jlapunknu




1. Hpenmer. Llenu u 3agaun TUCHUILINHBI, €é MECTO B CTPYKTYype
o0pa3oBaTeJIbHOI MPOrpaMMbI

«Du3nveckas ¥ KOJUIOUIHAS XUMUsD SBISIETCSl 0a30BOM JAUCIUILTUHOMN, (hopMUpyrolei
y 00ydJaromuxcs TOTOBHOCTh K JaJbHEHIIEMY OCBOSHHIO NPOQPHIBHBIX KypCOB, KOM(MOPTHOMY
00y4eHHIO B BY3€.

IIpeaMeToM JMCHMIUIMHBI M3Yy4YCHHE CBOICTB BEIECTB, HCIIOJIB3YEMBIX B KadeCTBE
KOHCTPYKIIMOHHBIX ~MAaTepUAJIOB, TEXHUYECKUX IKUJKOCTEH W TOIUIMBA B TEXHHKE, B
CENIbCKOXO035HCTBEHHOM IIPOM3BOJICTBE U B TEXHOJIOTMUYECKOM ITHKIIE.

Leabio u3ydyeHHs1 JUCHUILUINHBI SBIICTCS GOpMUpOBaHHE Yy OYIYyIIMX TEXHOJIOTOB
OOIIEKYNbTYPHBIX,  OOMIEIPOPECCHOHANBHBIX U MPO(EecCCHOHANBHBIX  KOMIETCHIIHIA,
HANpaBJICHHBIX  Ha TOJy4YeHUE (YHIAMEHTAIBHBIX 3HAHHHA TEOPETHYCCKHUX OCHOB H
NPAaKTUYECKUX IMPHEMOB OCHOBHBIX XMMHYECKHX METOJOB aHajHM3a, a Takke (OpMHpOBAHUE
HaBBIKOB HAYYHOTO OOOCHOBAHHS OOIIMX TEOPETUYECCKHX BOIPOCOB MPHU Pa3pabOTKE METOIOB
aHanmu3a ChIPbs U MONy(PaOPUKATOB, BAUSIOMIMX HA ONTHMH3AIMIO TEXHOJIOTHYECKOTO MpoIecca
U KayeCTBO TOTOBOW MPOAYKIUH TPUOOPETCHHE MPAKTHYECKHMX HABBIKOB  HAYYHO
HCCJIEI0BATENBCKOM padoThl B 00J1aCTH (PU3NYECKON U KOJUTOMIHOM XUMUU.

OCHOBHBIMH 32Ja4aMH SIBJSIIOTCA. IPUMEHEHUE 3aKOHOB TEPMOJUHAMUKH, KUHETUKH,
(OTOXUMHH, DIIEKTPOXMMHUHU, KOJUIOWJHOM XUMHH, a TaKXKe 3HAaHUW OCOOCHHOCTEH CBOWCTB
pacTBOpoB Ui OOBSICHEHUS SIBIICHH, HAOIOJAaeMbIX B TEXHOJIIOTHYECKHUX CHCTEMaX, H
HAIPaBJICHHOTO PETYJIMPOBAHUS POTEKAIOIIMX B HUX IPOLIECCOB.

VYrayOneHHoe W3y4YeHHE OCHOB (PH3MUECKOW XHMHUHU CHOCOOCTBYET pa3BUTHIO Y
o0yJaromuxcsi aOCTPAaKTHOTO, JIOTHYECKOTO W TEXHOJOTHYECKOTO MBIIUICHHS, a TaKxke
YCBOEHHIO MPABHIIBHBIX MPEICTABICHUN O MPOTEKAIOUINX SIBICHUSAX. BenmeacTeue Toro, 4ro Bce
TEXHOJIOTUYECKUE CHCTEMbI UMEIOT BBICOKOPA3BHUTHIC MOBEPXHOCTH, 0COO0C BHUMaHUE B Kypce
yIeNAETCS OJHOMY W3 KPYIMHEHIIUX €ro pasJeloB - KOJUIOMJHOW XHMHUH WIH XUMHH
MOBEPXHOCTHBIX SIBJICHMHA M JMCIEPCHBIX CUCTeM. M3ydeHue 5Toro pasnena I03BOJISET
00yJaromuMcsi MMETh COBPEMEHHBIE MPEJCTABICHUS O MPOTEKAOIUX TEXHOJIOTHIECKUX
nporeccax.

MecTo THCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMabil.

JucuuminHa oOecrieynBaeT paclipeHue M YriayOlieHHue 3HaHWM, YMEHHMH, HaBBIKOB U
KOMIIETEHIINH, C(HOPMHUPOBAHHBIX B XOJ€ W3YyYCHHs JHUCIUIUINH E€CTECTBEHHOTO IMKJIA:
«Puzuka», «Marematuka» «Heopranundeckas XUMHA», «AHAINTHYECKAs XUMHsS», a TaKkKe
NpOQIIEHBIX JAUCIHUILINH, U3Y9aeMbIX Ha TEXHOJIOTHYECKOM (haKyJIbTeTe, U SBISETCS OCHOBOW
JUIS U3y4EHHsI CIeYIOIUX AMCUUIUINH: «brnoxumusy, «llumeas XumMusy».

Huctummumba «®Pusndeckas W KOJJIOWAHAS XUMHSD» OTHOCHTCS K JHCHUTUIMHAM
oOsi3arenbHOi yactu (B1.0.26) ocHoBHO#M mpodeccrnoHanbHON 00pa30BaTENbHON MPOrpaMMbl
BbIciiero oopaszosanus (ganee — OIIOII BO). lnsa ee u3yueHuss HeoOX0AUMbI 3HaHUs, YMEHUS U
KOMIIETEHIIMM 10 XHMHH, (HU3UKE M MaTeMaTuke B o0beMe, NPeayCMOTPEHHOM
TOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM CpPeAHEro (MOJIHOTO) OOIIero oOpa3oBaHUs
(6a30BBIil YpOBEHB); UMTACTCS B 3 CEMECTpE.



2. llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO

AUCIHHUIINHE, COOTHECEHHBIX C IJIAHMPYEMBbIMHU Pe3y/ibTaTAMH 0CBOEHMS
00pa3oBaTe/IbHOI NMPOTrPaAMMBbI

Koanl DopMyJIHPOBKA HNuaukaropsl IlnanupyemMblie pe3yabTaThbl
KoMIIe- KOMIMEeTEeHIHH MOCTHKEHU S 00y4eHHusI Mo AUCHHUILINHE
TeHINH KOMIIeTeHIN i

OIIK-2 | Cnocoben OIIK.2.1. 3HaeT U | 3HaTh:
PUMCHSITh IPaMOTHO oTepupyeT | -PU3NKO-XUMHUECKUE 3aKOHBI,
OCHOBHBIE 3aKOHBI | OCHOBHBIMU 3aKOHAMU H | JieXallue B OCHOBE
u METOJIbI | METOJIAMH HUCCJICIOBAaHUH | TPO(ECCUOHATLHOU e TSILHOCTH.
UCCJIEIOBAHUM €CTECTBEHHbIX HayK s
€CTECTBCHHBIX pelnieHus 3amad | YMeTh:
HayK JUIsl pelieHus | mpoQeccuoHaNbHON -paboTaTh Ha nabopaTopHo-
3a1a4y JeSITEIbHOCTH. MCCIIEI0OBATEIILCKOM
po¢eCCHOHAIIBHO o0opynoBaHuy;
0 JeATeNbHOCTH -IPUMEHSTh METOTbI
[UKIIOB npu MaTeMaTHUYeCKOro  aHalu3a U
pElICHUN. MOJICTTUPOBAHUS, OIICHHUBATH
pe3ynbTaThl  TEOPETHUECKOTO U
AKCIIEPUMEHTAIILHOTO
WCCIIETOBAHMUS XUMHYECKHUX
BCIIICCTB.
Bianers:
-PAKTUYECKUMU ¢buzuko-
XUMHYECKHUMH npuéMaMu
HUCCIeI0BaHUH,
-paboTl € peakTUBaMH U
7a00paTOpHbIM  000pYIOBAHUEM,

HCO6XOI[I/IMI>IMI/I AJi1 IPOBCACHUA
HAaYYHBIX PICCJIC,I[OBaHI/Iﬁ.

OIIK.2.2. OcymecTBisieT
BbIOOp 3aKOHOB U METO/IOB
HCCIIEN0BAHUI
€CTECTBEHHBIX HayK s
pelIeHus KOHKPETHOMU
3a/a4u
npodeccCuoHaIbHON
JESATEIBHOCTH.

3HaTh:
-(pU3UKO-XUMUYECKUE 3aKOHBI,
JIeKalIlue B OCHOBE

npodeccCuoHaNBHOM e TENbHOCTH;
VYMeTs:

-paboTaTh Ha nabopatopHo-
MCCIIEIOBATEIECKOM
o0opynoBaHuy;

-IIPUMEHSTH METOJTbI
MaTEeMaTHYeCKOTO0  aHaluM3a WU
MOJICTTUPOBAHUS, OIICHHBATh
pe3ynbTaThl  TEOPETHUECKOTO |
SKCIIEPUMEHTAIBLHOTO
WCCIICTOBAHHUSI XUMHYECKHX
BEIICCTB;

Bnaners:

-IIPAKTUYECKUMHU ¢buzuKo-
XUMHYECKUMHU npuéMaMu
HCCIEeNOBaHUN,




-paboTBl  C  peakTUBaMH U
7a00paTOpHBIM  000pYIOBAHUEM,
HEOOXOAUMBIMU /ISl NIPOBEICHUS
HAay4HBIX MCCIICJOBAaHUMN.

OIIK.2.3./IemoHCTpUpyeT | 3HATH:

yMEHUE MPUMEHSITH | -PU3UKO-XUMUYICCKUE 3aKOHBI,
KOHKpETHbIE 3aKOHBl H | JIeXallue B OCHOBE
METO/IbI €CTECTBCHHBIX | MPOGECCHOHATBHON ACSITETLHOCTH.
HayK /i KOMIUIEKCHOTO

peleHus Ymers:

MIPOU3BOJICTBEHHBIX 3a7a4. | -paboTaTh Ha 1abopaTOpHO-
HCCIICA0BATCILCKOM
000pyI0BaHUH;

-IIPUMEHSITh METOJIBI
MaTeMaTHYECKOI0 aHanM3a H
MOJICIIUPOBAHUS, OlLIEHUBATh
pe3ynbTaThl  TEOPETHUECKOTO |
AKCIIEPUMEHTAIBHOTO
HCCIIEN0BAHUS XAMHYECKHUX
BCIICCTB.

Bnanets:

-IIPaKTUYCCKUMH (busuko-
XUMHAYECKUMU npuémMamu
HUCCIEeNOBaHUN,

-paboTBl € peakTUBaMU U
1abopaTopHBEIM  00OpYIOBaHHUEM,
HEOOXOJUMBIMU /i1l TIPOBEICHUS
HAYYHBIX MCCIICOBAHU.

3. O0béM TUCHMILVIMHBI U BUABI y4eOHOH PadoThI
Ounas ¢popma oOyueHHs 3aounaz popwma
P vt 0o0yJeHus
o0beM
BCETO YacoB
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OO01mast TpPyA0EMKOCTD JTUCITHTLITNHBI 4,5/162 4,5/162 4,5/162

AynuropHas pabora: 68 68 16
Jlexum 26 26 8
[TpakTUyeckue 3aHATHS - - -
JlaGopaTopHbie pabOTHI 42 42 8
Jlpyrue BUIbI Ay TUTOPHBIX 3aHATHIA - - -
[Tpendk3amMeHaMOHHBIE KOHCYIIbTAIIH - - -

CamocTosTenpHas padora (Bcero) 94 94 146

CamMocTosTenbHas paboTa 00yJaronIuxcs, 9ac 60 60 146
KPBOC 34 34 18
KoHTpoIb - - -




By nmpomMexxyTo4HOM aTTecTanuu (3a4ér, 3K3aMeH 3K3aMeH AK3aMEH
HK3aMEH )
4, Conep:xxanne IMCHUATIIAHBI
4.1. Pazaennbl AMCHUILIMHBI U BUAbI 3aHATHH (TeMaTHYeCKU# IJ1aH).
11\/@11 Paznen aucuuniauHb JI 113 JIP | KPBOC | CPC
| oyHast popma o0ydeHus

Moayab 1. OcCHOBBI XUMHYECKOMH 10 i 18 16 o4

TEePMOIMHAMMKH

1. |Pa3gen 1. [lepBblii 3aKOH TEPMOAMHAMUKM. 2 - 4 4 6
Paznen 2. Bropoii 3akoH TepMOAMHAMUKH.

2. 2 - 6 4 6
Da30BbIE pABHOBECHSL.

Paznen 3. PactBopbl. PU3MKO-XUMUYECKHUE

3. [cBoiicTBa pacTBOpoB. KommuratusHbie 4 - 4 4 6
CBOIICTBa PaCTBOPOB.

Pazzen 4. PacTBopsl anekTposntoB. bydepHsie

4. |emecu. Onpenenenust pH OydepHbIx 2 - 4 4 6
[PacTBOPOB.

Moayab 2. OCHOBBI )JIEKTPOXUMHUH 4 - 6 6 12
Paznen 1. Dnexrpoanbie nporeccsl u DJIC.

5. [DIEeKTpOINpPOBOIHOCTH PACTBOPOB. 2 - 4 4 6
KoHykromeTpusi.

6. [Pasumen 2. Kunernka u xaraius. 2 - 2 2 6
Moayas 3. Kossiougnas xumus 12 - 18 12 24
Pasnen 1. [loBepXHOCTHBIE SIBJICHUS HA

7. 2 - 4 4 6
rpaHuIe pazaena ¢as.

8. |Pazmen 2. AncopOuus. 4 - 6 2 6

9. |Paznmen 3. JlucniepcHbIE CHCTEMBI. 2 - 6 4 6
Pa3nen 4. YcTONYNBOCTE KOJUTOMIHBIX

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

| 3a04Has popma 00ydeHus
Moayab 1. OCHOBBI XUMHYECKOM 3 i 5 65
TEePMOIMHAMHUKH

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

5 Pazen 2. Bropoii 3aKk0H TepMOIUHAMUKH. 0.5 i 1 16
Da30BbIC PABHOBECHS.

Pa3nen 3. PactBopsl. dus3nKo-XxuMU4ecKue

3. [cBoiicTBa pacTBOpoB. KommuratusHbie 1 - 2 16
CBOICTBA PACTBOPOB.

Pasnen 4. PactBopsbl anekTponuToB. bydepHbie

4. |emecu. Onpenenenust pH OydepHbIx 0,5 - 1 16
[PacCTBOPOB.

MopyJib 2. OCHOBBI JIEKTPOXHMHH 1 - 2 32
Paznen 5. Dnexrpoaubie npoueccs 1 D/IC.

5. [DIEKTPONPOBOIHOCTH PACTBOPOB. 0,5 - 1 16
Konaykromerpus. [loreHnimomerpusi.

6. |Paszmen 6. Kunetnka u xaranus. 0,5 - 1 16
Moayas 3. Kossiougnas xumus 2 - 4 65

7 Pasnen 1. [loBepXHOCTHBIE SIBJIICHHS HA 0.5 i 1 16

rpaHuile paszaena ¢asz




®©

Paznen 2. AncopOmus. 0,5 - 1 16

9. [Pazmen 3. JlucnepcHbIe CUCTEMBI. 0,5 - 1 17
Y CTOMYMBOCTD KOJUIOMIHBIX CUCTEM.

10. PactBopsl BMC u ux cBoiicTBa. 0.5 ] . 16

4.2. Conep:xxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI.

Mopaysb 1. OcHOBBI XUMH4Y€CKOH TEPMOAUHAMUKH

Pasnes 1. [lepBblii 3aK0H TEPMOAMHAMMKH.

[IpenMer u 3amaun XUMHUYECKON TepMOAMHAMHUKH. OCHOBHBIE MOHSATHS: CUCTEMa U €€
BUJBI (M30JIMPOBAHHBIC, 3aKPHITHIC, OTKPBITHIE, aAMa0aTUYECKU H30JIMPOBAHHBIE), COCTOSHUE
CHCTEMBI, MapaMeTpPhl COCTOSHHS, (PYHKIMHM COCTOSHHMS M Iporecca. TepMoauHaMHu4ecKoe
paBHOBecHe. TepMoIMHaAMUUYECKUE MPOLIECCHl: 00paTUMBbIE U HEOOPATHUMBbIE, CAMOIIPOU3BOJIbHBIE
U HecaMoIpou3BoibHbIe. TernoBsie 3 QeKTsl: 00pa3oBaHMs U CrOPaHHs BELIECTB, arperaTHbIX
IIPEBPALICHUM, peaKIUU HEUTpaIu3aluy, pacTBOPEeHUs U ruaparauuu. CTaHIapTHBIE TEIUIOTHI.
Tepmoxumuueckue ypaBHeHus. llepBelii 3aKk0H TepMmoaMHaMHMKU. YacTHbIe cilydau IHEPBOIO
3aKOHa TePMOAMHAMHUKHU. BHyTpeHHssI sHeprus, Termiora U padboTa. TemaoTsl MPOLECcCOB MpU
MOCTOSITHHOM O0BbEeMe M JaBJICHUHU, COOTHOIICHHE MEXAy HUMHU. OHTaiblus. 3akoH [‘ecca.
CrnenctBus U3 3akoHa ['ecca. 3aBUCHMMOCTH TeIuioBoro 3¢¢ekra oT TemnepaTypsl. MosspHas
TEINIOEMKOCTh. YpaBHeHus Kupxroda. Kamopumerpusi. Pacuer craHmapTHBIX TEIUIOT
XMMHUYECKHX PEaKLUil 10 CTaHIapTHBIM TEeIIOTaM 00pa30BaHUs U CTOPaHMS BEIIECTB.

Pasnen 2. Bropoii 3akoH TepMoOAMHAMHMKH. BTOpoil 3aKOH TEpMOIMHAMHKH, €TO
(bopMynUpOBKH. DHTpONUS — (YHKLUUSA COCTOSIHUSA cucTeMbl. CTaTUCTHYECKOE HCTOJIKOBAHUE
HNOHSATUS SHTpONUU. CBSA3b SHTPONUU C TEPMOJUHAMUYECKONH BEPOSTHOCTHIO. CTaTUCTUYECKUI
XapakTep BTOPOro Haudajna TepMoauHaMuku. @opmyna bosisivana. Beruncienue sHTponuy npu
¢azoBbix nepexonax. [[puMeHeHHe BTOPOro Havalla TSPMOJAMHAMHUKH K U300apHO - (M30XOPHO-)
U30TepPMHUECKUM TpoueccaM. TepmoauHamuyeckue ¢yHkuuu. OHeprus [ub6ca, sHeprus
I'enpmronbna. TepMmoauHamuueckas TEOpUsl  XUMHUYECKOro  cponctBa.  OmpeneneHue
HalpaBJIeHUs Tpoliecca W YCIOBUI paBHoOBecusi. MakcumainbpHas pabota mporecca. [lonesnas
pabora. l3MeHeHue HHTpoONMM B HU30JIMPOBAHHBIX cHUCTeMaxX. BbIUMCIIEHUS SHTPONUM NpU
U30TEPMHUUECKUX TMpoleccax M ¢ HU3MeHeHueMm temnepaTypbl. llonsatus: ¢asza, wucio
KOMIIOHEHTOB, YHUCJIO CTENeHeW cBOOOABI. YCIOBUS TEPMOAMHAMUYECKOIO PABHOBECHS MEXIY
¢dazamu. [IpaBuno (a3 I'mb60ca. PaBHOBecus B OAHOKOMIIOHEHTHBIX cHcTeMax. Jlmarpammbl
cocTosHMs BoAbl. YpaBHeHue Knaneinpona-Knaysuyca. TepMmoguHamuyeckne CBOMCTBA
pacTBOpPOB.

Pa3nea 3. PacTBopbl. @PU3MKO-XUMHUYECKHEe CBOiicTBA pacTBOpoB. KossmmratusHblie
CBOMCTBA PaCTBOPOB.

Konnurarusnsle cBoiictBa pactBopoB PactBopsbl. IloHsTHe 0 pacTBopax. Pa3zdaBieHHbIe
pactBophl. PactBOpuMOCTh TazoB. 3akoHbl Payns. Kpuockomus m s0ynumockonus. OcMoc.
OcMoTnyeckoe jJaBieHne pactBopoB. 3akoH Baut-I'odda. buonornveckue mpoieccsl 1 0CMoC.
N3oToHnueckuii K03 UIMEHT.

Pasnen 4. PacrBopbl 3usexktposuToB. bygepubie cmecun. Omnpenenenuss pH
0ydepHBIX pacTBOPOB.

PactBopbl. CriocoObl BbIpaKeHHsI KOHLIEHTPALMK PACTBOPOB. MolisipHas KOHILIEHTpaLys,
MOJISIpHAsi KOHLIEHTpALsl SKBUBAJIEHTA, MaccoBasi JIOJsl, TEPMOJUHAMUYECKIE IPUINHBI 00pa30BaHus
PacTBOPOB, (PU3MUECKUE U XMMUUECKUE CHJIIbI, 00YCIIOBIIMBAOIIIE 00pa30BaHUE PaCTBOPOB.

Mopayb 2. OCHOBBI 21€KTPOXHMHH.

Paznen 1. Daextpoanbie mpoueccl U I/C. J1eKTPOnpoBOAHOCTH PACTBOPOB.
Konaykromerpus. Ilorenuuomerpus.

DNeKTPOXUMHS.  DJIEKTPONPOBOJHOCTh  PACTBOPOB  DJEKTPOJUTOB. YJelbHas U
DKBHUBAJIEHTHAs JJIEKTPONPOBOJHOCTh. 3akoHbl AppeHunyca u Komppayma. Onpenenenue
CTEMEH! W KOHCTAHTBI IUCCOIMAIINU CJIA0BIX JIEKTPOJIUTOB. DIEKTPOIHBIE TPoIiecchl. JIBOMHOM



NIEKTpUYecKuil cioil. YpaBHeHue HepHcra. OnexkTpoaHele noTeHUUanbl. BomoponHsiid
3JE€KTpOoA. 'anpBaHMYECKUE W KOHUEHTpAMOHHbIE Lenu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHLUAJBl. JJIEKTPOAbl CPABHEHUS U MHAUKATOpHbIE. KOHIyKTOMETpHS.

Paznen 2. Kuneruka u Karajaus.

XuMunueckas KHHETHKA U Kataiu3. [[oHsITHE 0 CKOPOCTH XUMHUYECKOW peakuuu. Bausaue
KOHILIGHTPAllUM Ha CKOPOCTb XUMHUYECKHUX peakuuil. [1opsgok M MOJEKYISIpPHOCTb pPEAKLUM.
Mexann3m peakiui. Peakuuu nepBoro M BTOpPOro mnopsaka. BimsHue temmeparypsl Ha
CKopocTh xuMuueckux peakuuit. [IpaBuno Bant-I'odda. YpaBHenwe AppeHuyca. DHeprus
akTuBauu. Karaims, ero OCHOBHbIE 3aKOHOMEPHOCTH. Teopusi MPOMEKYTOUHBIX COEAUHEHHIA.
['omoreHHslii U reTeporeHHbld Karanu3. CKOPOCTH TE€TEPOreHHBIX XUMHUYECKHUX IIPOLECCOB.
KonebarenbHble peakuuu.

Mogayas 3. Kosutonanasi XuMust

Pa3nea 1. IloBepxHOCTHBIE sIBJICHUS] HAa TPaHMIle pa3jenaa das.

[ToBepxHocTHbIe siBIeHUs. CBOOOIHAS SHEPrusi CUCTEMBbl M BEJIMYMHA TOBEPXHOCTH.
[ToBepxHOCTHOE HaTsDKEHME. AJCOpOLMsS Ha TOBEPXHOCTH pas3ziena J>KUAKOCTh - Tas.
[ToBepxHOCTHO-aKTHBHBIC BemiecTBa. YpaBHeHue [u66ca. 'mapodunbHbie U rHIpO(YOOHBIE
noepxHoctu. KpaeBol yroj cMaunBaHusl.

Paznen 2. Ancopoumsi.

Ancopbumst Ha TBepAbIX MOBEpXHOCTAX. M3orepmbl aacopOuuu. YpaBHEHHE
Opeiinuxa. Teopun aacopbuuu Jlenrmiopa u BOT. AncopOuusi snexTponutoB. MoHHBIN
obmeH. MouuTel. CopOIIMOHHBIE TIPOIIECCHI B OMOJIOTHYECKUX CHCTEMAaX.

Paznen 3. lucnepcHble cucTeMbl.

XuMusi  TUCHEpCHBIX cucteM. JlucmepcHas (¢daza ©  JAHCIEPCHOHHAs — Ccpeja.
Knaccudukanus nucnepcHbix cucreM. [Ipupona KomumoumaHbIX cucTeM. MeToAbl MOJIy4eHUus
KOJUIOMJIHBIX ~pacTBOPOB. MoOJEKyJIIpHO-KUHETUYECKUE CBONCTBA KOJUIOMJHBIX CHCTEM.
bpoynosckoe nBwkenue. uddysusa. CenumeHTarioHHOe paBHOBecHe. MeTOIbI OYHCTKHU
KOJUIOWAHBIX cUCTeM. Jlnanus, snekrpoauanus, YapTpadmibTpanus. MemMOpaHHOE paBHOBECHE
JlonHaHa. DJEKTpUYECKHE CBOWCTBA KOJUIOMAHBIX cucteM. CTpykTypa JOBOMHOIO CJlOS Y
MOBEPXHOCTH KOJUTOMJIHBIX YaCTHIl. DJIEKTpoKHuHeTHUueckue sipienus. Juddy3usrit cnoit. J3era-
noTeHuan. MuneisipHasl TEOpusi CTPOCHUSI KOJJIOMIHBIX pacTBOPOB.

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

Kunernueckass u arperatvBHasi yCTOMYMBOCTh KOJUIOMAHBIX cucTeM. Koarynsamus.
[IpaBuno [ynbue-I'apan. Koarynsuwss W 3IEKTPOKMHETUYECKUMH TMOTEHIMaN. Teopud
koarymsiiuu.  Cta0uin3anus KOJUIOMAHBIX CHCTeM. BBICOKOMONEKYJISIPHBIE COEAMHEHUS,
OCOOEHHOCTH CTPOEHMSI UX MOJIeKyJl. ['MOKOCTh MOJeKya. DIacTUYHOCTh U IUIACTUYHOCTh
nonumepoB. Ilpupoansie u cunternyeckne BMC. MonekynspHas Mmacca M (ppakIMOHHBIN
coctaB nonuMmepoB. BzaumopeiicteBue BMC ¢ pactBoputeneMm, TepMOAMHAMMKA IPOLIECCOB
HaOyxanuss u pactBopeHus. Cremenp HaOyxanuss BMC u kuHeTmka mporecca HaOyXaHUS.
JaBnenue u ternnora HaOyxanus. dakrtopsl HaOyxanus. IIponeccsl HaOyxaHus B TEXHOJIOTUU
IPOAYKTOB NMUTaHUs1. MeMOpaHHOe paBHOBecHe. PacTBOPBI BHICOKOMOJIEKYIISIPHBIX CO€AMHEHU.
O6mass  xapaktepuctuka pactBopoB BMC. ConbBatanus MOJEKYJI. DJIEKTPUUYECKHE,
MOJIEKYJISIDHO-KUHETUUECKHE M ONTHYECKHE cBolcTBa pactBopoB BMC. OcMmotHnueckoe
nasnenue. Hapymenue ycroitunBoctu pactBopoB BMC. BricanuBanue; GpakTopsl, BIUSIONINE HA
npouecc BblcanuBaHuA. JIMOTponHbIE psAAbl KaTHOHOB M aHMOHOB. Accouuanus MOJIEKYJ B
pacTBOpax MOJIUMEPOB. 3aCTyAHEBAHNE. XPYIKHAE U IACTUUYHBIE Tesii. DaKkTophl, BAUSAIOINE HA
nporecc reneodpasosanus. Tukcorponus. Cunepesuc. buonornyeckoe 3HaueHHE CHHEpE3HCA.
SBnenune koanepBauuu. I[Ipomeccsl CTpyKTypooOpa3oBaHUsT M CHHEpe3nuca B TEXHOJIOTUU
MPOJYKTOB MUTaHMs. 3aumuTHoe naeictBue pactBopoB BMC. ®usznko-xuMHUECKHE CBOMCTBA
6enkoB. benku kak aMonUTHI; CBOMCTBA OEIKOB B U303JIEKTPUUYECKOM COCTOSIHUU.



4.3. [lepeyeHb TeM JIeKIMIA.

Ne O0beM yacoB
n/n Tema Jiekumnu Ounas 3aounas
¢popma dopma
Moayab 1. OCHOBbI XUMHY€ECKOH TEPMOAMHAMUKH 10 35
1 | Pazgen 1. IlepBblii 3aKOH TEPMOIUHAMUKH. 2 1
2 Paznen 2. Bropoii 3akoH TepMoanHaMuKku. da3zoBbie 5 1
paBHOBECHS.
3 Paznen 3. PactBopbl. ®U3UKO-XMMUYECKHE CBOMCTBA 4 075
pactBopoB. KonnuraruBHbie CBOCTBAa pacTBOPOB. ’
4 Paznen 4. PactBops! anekTponuToB. bydepnsie cmecn. 2 075
Onpenenenus pH OydepHbIX pacTBOPOB. ’
Moayab 2. OCHOBBI JJIEKTPOXUMHUH 4 15
Paznen 1. Dnexrpoansie nponeccs 1 IC.
5 | DAEKTPONPOBOAHOCTH pacTBOPOB. KoHIyKTOMETPHSI. 2 0,75
IToreHmomeTpus.
6 | Pasnmen 2. Kunernka u karaiaus. 2 0,75
Moayvas 3. Kostouaas xumMmust 12 3
7 Paznen 1. IloBepXHOCTHBIC SIBJICHUS HA TPAHULIE pa3/ena 2 075
dbas. ’
8 | Pazmen 2. AncopOumst. 4 0,75
9 | Pazgen 3. JlucniepcHbIe CUCTEMBI. 2 0,75
Paznen 4. YCTOMUMBOCTD KOJJIOUIHBIX CUCTEM. PacTBOpBI
10 . 4 0,75
BMC u ux cBoiicTana.
Hroro 26 8
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHH (CEMHMHAPOB)
He npeaycMoTpeHsl yd4eOHBIM MPOIIECCOM.
4.5. IlepeueHnn TeM J1a60PaTOPHBIX padoT.
Ne O0bem yacoB
n/n Tembl 1abopaTopHBIX padoT Ounas ¢popma 3aouHasn
dopma
MopayJb 1. OCHOBBI XUMH4Y€CKOH TEPMOAUHAMHUKH 18 3,5
1 | Paznmen 1. [1epBbIit 3aKOH TEPMOIMHAMHUKH. 4 1
2 Paznen 2. Bropoii 3akoH TepMoanHaMHUKH. Da3oBbIe 6 1
paBHOBECHSI.
3 Paznen 3. PactBopbl. PU3NKO-XUMUYECKUE CBOMCTBA 4 1
pactBopoB. KosmurarrBHble CBOMCTBA pacTBOPOB.
4 Pazgen 4. PacTBops! anekTponuToB. bydepnsie cmech. 4 05
Onpenenenus pH 6ydepHbIX pacTBOPOB. ’
Moayab 2. OCHOBBI 3JIEKTPOXUMHH 6 15
5 Paznen 1. Dnexrpoansie mpornecchl u DJIC. 4 0.75
DJIEKTPONPOBOJIHOCTH pacTBOpoB. KoHAyKTOMETpHS. ’
6 | Pasgen 2. Kuneruka u xatanus. 2 0,75
Moayas 3. Kossiougnas xumus 18 3
7 Paszpnen 1. IloBepXHOCTHBIE SBJICHHS HAa TPaHULIE 4 05
paszznena ¢as. '




8 | Paznen 2. AncopOums. 6 0,5
9 | Pazgen 3. JlucriepcHbIC CUCTEMBI. 6 1
Pa3nen 4. YcTOHYNBOCTE KOJUIOUIHBIX CUCTEM.
10 N 2 1
PactBopsl BMC u ux cBoiicTsa.
Hroro 42 8

4.6 Buabl caMOCTOAATEIbHON PadoOThl CTYJAEHTOB M IepedyeHb Y4eOHO-MeTOAM4YeCKOro
o0ecrneyeHus1 1JIs1 CAMOCTOSATEIbHON PadoThl 00y4alOIIUXCSH.

4.6.1 IToaroToBKa K Ay AIUTOPHBIM 3aHATHAM

[lepen ouepeAHBIM ayqUTOPHBIM 3aHATHEM CTYIEHTY HEOOXOAMMO 3aKpEHHUTh IOJTy4YEHHbIE
3HaHwus. i1 3TOro He0O6X0IMMO:

- I3Y4YUTb KOHCIIEKT JICKIUH 110 IPEABIIyIIEH TEME;

- U3y4YUTb COOTBETCTBYIOIIMN pa3aen 110 TEME B OCHOBHOW U JIOIIOJHUTEIBHON PEKOMEHIyEeMOU
JUTEpaTypE;

- BBIIIOJIHUTH TUCbMEHHOE JIOMAIITHEE 3a/1aHKe (€CITU TPELYCMOTPEHO).

4.6.2 IlepevyeHb TeM KypCcOBBIX padoT (IPOEKTOB)

Kypcossie paboTsl (mpoekTsl) He mpenycMoTpeHsl.

4.6.3 Ilepeuyennb TeM pedepaToB, pacueTHO-TpaduIecKux padboT

Pedeparsrl, pacueTHO-Tpaduueckne padoTsl HE MPETYCMOTPEHBI.

4.6.4. TlepeyeHb TeM H Y4YeOHO-METOAMYECKOr0 oOecrmeyeHHs JIsi CAMOCTOSATEJbHOI
padoThI 00y4AKOIINXCH.

Ne VYueOHo- O0BéMm, u
0 /II Tema caMOCTOSITENIbHON pabOThl | METOJIUYECKOE dbopma oOyueHus
obecrnieueHue oYHast 3a09HAs
Moayab 1. OCHOBBI XUMHY€CKOH TEPMOJIMHAMUKHA 24 60

1 Paznen 1. IlepBbrii 3ak0H [1,2,3,4] 5 15
TEPMOIMHAMHUKHU.
Paznen 2. Bropoii 3akon| [1,2,3,4]

o [FEPMOTMHAMHUKH. dazoBbIe 5 15
[PaBHOBECHSI.

Paznen 3. PactBopel. ®uswko-| [1,2,3,4]
XMMHUYCCKHE CBOWCTBA PacTBOPOB.

3. . 6 15

KouratuBHbIe CBOWCTBA]
ACTBOPOB.

Pasnen 4. PacTBOPBI 2JIEKTPOJIUTOB. [1,2,3,4]

4. bydepusie cmecu. Onpenenenus pH 6 15
0y(epHBIX pacTBOPOB.

MopayJib 2. OCHOBBI YIEKTPOXHUMHH 12 30

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

5 m DOJC. DnexTpornpoBOIHOCTH 6 15

dCTBOPOB. KOH,Z[yKTOMCTpI/Iﬁ.

10



6. \Pas/:[en 2. KuHetnka v KaTtaims. \ [1,2,3,4] 6 15
Moayas 3. Kosuiongnas xumus 24 56
v Pasnen 1. [ToBepxuoctHbie sBienus];  [1,2,3,4] 5 14
" |Ha rpanuIe pasznena §as
8. [Pasmen 2. AncopOuusl. [1,2,3,4] 6 14
9. |Pazmen 3. JlucriepcHbIC CUCTEMEI. [1,2,3,4] 6 14
Paznen 4, YcroitunBocts  [1,2,3,4]
10. [kommonaHbIX cucteM. PacTBOpbI 6 14
BMC u ux cBoiicTBa.
Bcero 60 146
4.6.5. [lepedyeHb TeM 3aHATHI J1JIsI KOHTAKTHOH padoThl B 3JIEKTPOHHOIi cpejie
O0BéM, U
VYueOHo- dopma oOyueHus
No Tema caMOCTOSITEIbHOU PabOTHI METOTUIECKOE
n/n obecrieyenue O4YHasl |3a04YHas
1. [lepBblii 3aKOH TEPMOAMHAMHUKHU. 4 -
5 Bropoit 3aKOH TEPMOJAUHAMUKHU. dazoBbIe R 4
" |paBHOBECHSL. =i i
O K
& S
3 PacTBOpBI. DU3UKO-XUMUYECKUE CBOMCTBA é § > 4
" pactBOpOB. KoyutMraTuBHBIE CBOMCTBA PACTBOPOB. = A ﬁ
s
4 PactBOopsl  amekTponuToB.  bydepHpie  cmecn. Tz g( 4
" |Onpenenenus pH 6ydepHbIX pacTBOPOB. EEO )
% =
5 DIIEKTPOAHBIE MPOLIECCHI u S/1C. 2 g 4
" [QnekTponpoBoHOCTH pacTBOpoB. KoHaykTOMETpHSL. -} i
6. [KuHeTnka u Karanms. 2 -
7. [[ToBepXHOCTHBIE SIBJICHUS HA I'paHUIIe pa3ziena a3 4
8. |AncopOmus. 2
9. JlucnepcHble CHCTEMBI. 4
10 'Y cTOMUMBOCTD KOJUTOMAHBIX cucTeM. PactBopet BMC 2
" |1 X CBOMCTBA.
Hroro 34 -
4.5.6. JIpyrue BHABI CAMOCTOSITEIHLHON PAGOThI CTYJIEHTOB.
Ne .
i Bun camocrositenbHON paboTh
1. Odopmiienne pabounx TeTpasiell 1 0TYETOB MO JIAOOPATOPHBIM paboTam
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4.7. IlepeyeHb TeM U BH0B 3aHATHI, IPOBOAMMbIX B HHTEPAKTHBHOMI (popme

No dopma Tema 3ansTIs NuTepakTuBHBII O6bewm,
/1 3aHATHUA METO/ q
1 JlabopaTopHas OrnpezenieHne SHTAIBINN OO6cyxnenue u 5
paboTta rupaTanuu CUCTEMHBIN aHaln3
5 C KosmuraruBHaelie cBoOMCTBa OO6cyxnenue u 2
eMHUHap .
pacTBOpOB CHUCTEMHBIN aHAJIN3
3 JlaGopaTopHas BydepHbie pacTBophI U KX OO6cyxnenue u 5
pabora CBOMCTBA. CHUCTEMHBIN aHAIN3
4 JlaboparopHas | MeTobl MOTY4EHUS KOJUIOUIHBIX Ob6cyxnenue u 5
pabora pacTBOPOB CHUCTEMHBIN aHaJIN3
Bcero 8
5. @oH/1 OILIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU

[TonHoe onucanue (oHAA ONEHOYHBIX CPEACTB TEKYIIEH M TPOMEKYTOYHOW aTTeCTaluu
06y‘~IaIOIIII/IXCH C HepequM KOMHGTGHHI/If/'I, OIIMCAaHHUCM HOKa?;aTCJIeﬁ Hu KpI/ITepl/IeB OLICHUBAHUA
KOMIICTCHIIMH, [ITKaJI OLICHUBAHUS, TUIIOBBIC KOHTPOJIbHBIC 3a/IaHUS U METOIUICCKIE MaTCpUaIbl
HpeI[CTaBJ'IeHBI B HpI/IJ'IO)KeHI/II/I K HaCTOSIHIeﬁ HpOFpaMMC.

6. YyeOHO-MeTOANYECKOE 00ecneYyeHne TUCIHNIINHBI.

6.1. PexomMeHnayemasi JuTepartypa.

6.1.1. OcHoBHas JUTEpPATYpA.

No Kon-Bo 3k3. B
ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U3]1-BO, TOJI U3IaHUSI, KOTUIESCTBO CTPAHUI]

1/ O6ubIMoTEKE.
[MunaBoB IIL.T'., TluBoBap A.K. ®dusuueckas ¥ KOJJIOWJHAS XUMHSI.

1 YuebHoe  mocobue Il CTYAEHTOB  CEIbCKOXO3SHCTBEHHBIX 40
cnenuanpHocTel. Jlyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[MunasoB HI. T'., Jybunxkas X.O. 3agaun u ynpakHeHUs: mo oOuiei u 40

2 | meopranmueckoit xumun. — JIyranck: JTHAY, 2008. — 400c.

Hurmarynnun, H. I'. ®usndeckast v KoiouiHasi XUMuUs : y4eOHUK JUIs
cro / H. I'. Hurmarymnun. — Cankrt-IletepOypr : Jlans, 2022. — 276 c.
— ISBN 978-5-8114-8885-8. — Tekcr: snexTpoHHsblii / JlaHb
AIIEKTPOHHO-OUOIHOTEUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/183254

6.1.2. /lonojHuTEIBbHAS JIMTEPATYpA.

4. KymbikoB, P. M. ®usnueckas U KOJUIOUAHAs XUMUS : yueOHoe mocodue Juist By3oB / P.
M. KymbikoB, A. b. ttueB. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 236 ¢. —
ISBN 978-5-8114-7414-1. — TexkcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/160121
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6.1.3. MeToauueckue yKa3aHusi JJis 00y4arOUIHXCs M0 OCBOEHUIO THCIIUIJIHHBI.
Ne
/a

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U3-BO, I'OJ U3JaHUs, KOJIUYCCTBO CTPaHUI]

[[unaBos IIL.I., Jy6unkas X.O. ®dusndeckas u KouIOMIHAs XUMHUSA. Meroaudyeckue
1. |ykazaHus 1O M3Y4EHUIO AMCLUIUIMHBI U 3aJaHUs U1 KOHTPOJbHOU paboThl. — JIyraHck:
JIHAY, 2017. — 43 c.

MeTtoauueckre yka3aHus K JJaOOpaTOpHOMY MPAKTUKYMY MO (PU3MUYECKON M KOJIOMTHOM
2. [XMMHUM A7 CTYAEHTOB (paKyibTeTa MUIIEBBIX TexHomoruid. — Jlyranck: JITAY, 2023. — 21
C.

6.2. Ilepeuyenb pecypcoB MH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHON ceTH «HTepHET»
(nasee - cerb «UHTEPHET)), HEOOXOAUMBIX [IJIsl OCBOCHUS M CIUILINHBI.

Ne ni/mn HazBanue nnTepHeT-pecypcea, aipec U pexkuM JoCTyna

1. [nextponHas obpazoparenbHas cpena JITAY]. Pexxum noctyna https:// :

2 Brkumeaus — cBOOOAHAS SHIMKIONEeIUs. [DnekTponubii pecype]. URL:

" https://ru.wikipedia.org/wiki (nara oopamenus: 13.09.2022).

3 (O6pazoBatenbHblil moptan Kyol'AY [DnexTponnslii pecypc]: Pexxum noctyna:

" http://edu.kubsau.local (nara o6pamienus: 25.08.2022).
[Di1ekTpoHHO-O0MOIMoTeYHas cucteMa «AiicOyk» (iBooks) - http://ibooks.ru (xara
oOpamenusi: 27.08.2022).

5 [DI1eKTPOHHO-OMOIMOTEeYHAsl cCHCTeMa u31aTelbeTBa «Jlanby - 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 BapyOexHas 6a3a TaHHBIX pedeprpyeMbIX HaAyUHBIX KypHaJIOB Agris -

" http://agris.fao.org (nara obparenus: 10.09.2022).

6.3. CpeacrBa obecnieyeHHs1 OCBOCHHSI JUCIHUIIIMHBI.
6.3.1. KomnbloTepHbie 00y4yamye 1 KOHTPOJIMPYOLIMe NIPOrpaMMBbl.

@OyHKIUS TPOTPAMMHOT0 00ecTiedeHus
Ne | Bun yue6Hnoro | HammeHoBaHue mporpaMMHOTO

/1 3aHATUS o0ecreueHus MOZENUpPY
KOHTPOJIb oOyyaromas
FoII1ast
1 Vlexmuu CucreMa TUCTAaHIIMOHHOI'O + + +

o6yuenust Moodle.
Microsoft Office 2010 Std.

2 |[Ipaktuueckue [CHcTeMa JUCTAHIIMOHHOTO + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.

6.3.2. Ayauo- u Buaeonocoous.

Ne i/ Bug mocobus, HanMeHoBaHue
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Aynuo- ¥ BUEON0ocOOus HE MPEyCMOTPEHBI.
6.3.3. KoMmmnbloTepHbIe Npe3eHTAlINH YUeOHBIX KYPCOB.

Ne i/t

Tema, Bu 3aHATHS

KommbroTepHbie pe3eHTaluy y9eOHbIX KYPCOB HE TIPEyCMOTPEHBI.

7.0nucanne MaTepI/IaJIbHO-TeXHI/I‘leCKOﬁ 633])[,

HE0OXO0AUMOIl /I  OCYLIeCTBJICHHA

00pa30BaTeJILHOIrO MPoIecca Mo JTUCIIHNIHHE

HaumenoBanue o60pyaoBaH-

No | HBIX yueOHBIX KAOUHETOB, [TepeyeHr OCHOBHOT'O 000PYI0BaHMS, PUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHUS MaTepUajoB
3aHATUN
[-410 — yueGnast aymutopusiCron — 21 mwr., cryn — 39 mr., mkad — 8 mr., Tymbouka — 4
s OpOBEICHUSAIIT., JOocka — 2 IUT., JlaboparopHoe 00OpyI0BaHUE,
JIEKIIMOHHBIX, J1abopaTopHbIX[TaboparopHas mocyna (KoiObl, THIETKH, OIOPETKH,
U [PAKTUYECKUX  3aHATHUILBOISHBIC XOJOAWIBHUKM W Ip.), XUMHUECKUE PEAKTUBBI,
1 [TPymmoBBIX U|[IEMOHCTPALIMOHHBIE MaTepuaybl (CTEHABI U Tp.), y4eOHO-
VH/IMBUIYaJIbHBIX METOAMYECKIE MaTepUaIbI.
KOHCYJIbTallHM, TEKYIETOo
KOHTPOJIS,, MPOMEXKYTOUHOM
aTTecTaluu u
CaMOCTOSITEJIbHOM pabOThI
[-415 — yueGnast aymutopusCron — 18 mr., cryn — 16 mr., mkadp — 2 mr., mkad
s HIpOBENCHUABBITSOKHON — 1 mT., TymOouka — 1 mr., jJabopaTopHOE
JIEKIMOHHBIX, J1a00paTOPHBIX[0OOPYAOBaHNE (BeChl  TEXHO-XMMHYECKHE, IIKa]bI
U NPAKTUYECKMX  3aHATHUIL/CYIIWIbHBIE, BBITSDKHBIE, BOJSHBIE OaHM U J1p.),
o [[PYMIOBBIX upraboparopHass mnocyna (KoiObl, NHUIETKH, OIOpPETKH,
" [MHIUBUAYAJIBHBIX BOJISIHBIE XOJIONMJIBHUKUA M Tp.), XUMHUYECKHE pPEaKTHUBBI,
KOHCYJIbTALIUH, TEKYIIEroIeMOHCTPAIMOHHBIE MaTepHalbl (CTEHIIBI U TIp.), yueOHO-
KOHTpPOJIS, [POMEXYTOYHONMETONYECKHE MaTEPHUAIIBI
aTTecTalluu u

CaMOCTOSITENIbHON PabOTHI.
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8. MesxkaucumniIMHapHble CBA3H

IIpoToko

COT'JIACOBAHUS pabovel NpOrpaMMBbl € IPYTUMHU AUCHUTUIMHAMHU

HaumeHoBaHMEe TUCIUTUIMHEIL, C
KOTOPO# POBOIHUIIOCH
COTJIACOBAHHE

Kadenpa, ¢ koTtopoit
MPOBOJIMIIOCH COTIACOBaHUE

[Ipemyioxenus 00 U3BMEHEHUSX B
paboueit nporpaMme. 3akIOueHUE
00 UTOTax COrjlacoOBaHMS

ITumesas xumus

XHUMHUHN

corjaCoBaHO

buonorunueckas xumus

XUMHUHN

coriaiaCoBaHoO
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Jluct u3mMeHeHui pabovel mporpaMMel

Ilpunosicenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3aceqaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi

16




Ilpunoscenue 2

JIuct nepuoauveckux NpoBEpoK padbodel nporpamMmbl

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
U3MEHEHUI
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Ipunooxcenue 3

MHUHHUCTEPCTBO CEJILCKOI'O XO351CTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE VUPEX/IEHUE BBICILIETO OBPA30OBAHUSA
«IYTAHCKUM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHHU K.E. BOPOILIMJIOBA»

®OH/J OHEHOYHBIX CPEJACTB
no auctuiuinae (Moayino) dusnyeckas U KOJIJIOUIHAS XUMUS

Hamnpasnenue noarorosku: 19.03.03 IIpoaykTel nUTaHUS )KMBOTHOTO MPOUCXOKICHUS
Hanpasnennocts (mpoduiib): TexHOIOTHS MOJIOKA U MOJIOYHBIX ITPOJIYKTOB
YpoBeHb npodeccrnoHaIbHOTO 00pa3oBaHus: OakaaaBpuar

I'ox Havama moarorosku: 2023

Jlyranck, 2023
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1. MEPEYEHb KOMIETEHIAN, ®OPMUPYEMBIX JJUCIUILJIMHOM, U IIJIAHUPYEMBIE PE3YJIbTATBHI OB YUEHHU A

Kon dopmyJIHpOBKa Nuaukatopel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue O1eHOYHOTO
KOHTPO | KOHTPOJIMPYEMOMU JOCTHKECHHUS (YypoBeHb) | pe3yabTaThl 00y4YeHHUS (unn) paznenos CpelCTBa
- KOMIIETEHIINHU KOMIIETEHIINHU OCBOEHUS JUCLUILIAHEI Texymmit | IIpomexxyTouna
JTUpyeEM KOMIIETEHI] KOHTpPOJIb | S aTTecTalus
ol uu
KoMIIe-
TEHLIUH
OIIK-2 | Cnocoben OIIK.2.1. 3naer u | IlepBblit 3HATh: Paspnen 1. IlepBbiii 3akoH | TecTsl DK3aMeH
MIPUMEHSATH IrPaMOTHO sTan -pU3UKO-XUMUYECKUE TEPMOJIUHAMUKH. 3aKpBITOTO
OCHOBHBIE 3aKOHBI | ONEPUPYET (moporoBeI#i | 3akoHBI, Jexamue B | Pazgen 2. Brtopoii 3akoH | Thna
u METO/Ibl | OCHOBHBIMH YpOBEHB) OCHOBE tepmoauHamMuku. ®DazoBbie
UCCIIEIOBaHUM 3aKOHaMHU u npodeccuoHanbHOM paBHOBECHSI.
€CTECTBEHHBIX MeToAaMHu JIeATEIBbHOCTH. Paznen 3. PactBopsI.
HayK JUJI PEUICHHUS | UCCIIEIOBAHUI DU3UKO-XUMUYECKHE
3a1a4 €CTECTBEHHBIX HayK CBOICTBa pacTBOpOB.
MpoECCHOHAIBHO | JIJIST PEIIeHus 3aaad KomnuratuBueie cBOMCTBa
H  JeATeNbHOCTH | MpodecCHOHANbHOM pacTBOpOB.
LUKJIOB IIpH | AEATEIbHOCTU Paznen 4. PactBopb!
pELIECHUN. JIEKTPOIUTOB.  BydepHbie

cmecu. Omnpenenenust pH
Oy(epHBIX pacTBOPOB.
Paznen 5. DOnexrtpoanbie
npoueccsl 1 IC.

Pazgen 6. Kwunmetuka u
KaTajus.
DIIEKTPONPOBOAHOCTh
pacTBOpOB.
Konnykromerpus.
[ToTrenunomeTpus.

Paznen 7. IloBepXxHOCTHBIE
SIBJICHUSI Ha rpaHuIe




Kon dopmyJIHpOBKa Nuaukatopel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJIMPYEMOMU JOCTHKECHHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpelCTBa
pasnena ¢as.
Paznen 8. AncopOrusi.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pazgen 10. YcToH4mBOCTH
KOJUTOMIHBIX CHUCTEM.
PactBoppi BMC wu wux
CBOMCTBA.
Bropoii yMeTh: Pazgen 1. Ilepswiii 3akoH | Tectsl DK3aMeH
JTan -paboTaTh Ha | TEPMOJAMHAMUKH. OTKPBITOT
(mponBuUHYT | MabOpaTOpHO- Paznen 2. Btopoii 3akoH | 0 THIA
Bl HCCIIEIOBATENLCKOM tepmoauHamMuku. Da3oBbie | (BOMPOCH
YPOBEHbB) o0opynoBaHuwy; paBHOBECHS. TUTSt
-IpUMEHAThL  MeTonbl | Pazgen 3. PactBopsI. | ompoca)
MaTeMaTU4eCKOro DU3BNKO-XUMHUYECKHE
aHanusa U | cBOiicTBa pacTBOpOB.
MOJICJIMPOBAHUS, KonnuraruBueie cBOMCTBa
OLICHUBATh pPE3yJbTaThl | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBOpBI
AKCIEPUMEHTAIBLHOTO ANeKTponuToB.  BydepHsie
MCCIIEI0BAHUS cmecu. Omnpenenenus pH
XHMUYECKHUX BEIIEeCTB. | Oy(depHBIX pacTBOPOB.
Pazgen 5. DOnekrtpoaHbie
nporeccs! u DJIC.
Pazgen 6. Kuneruka wu
KaTajus.
OneKTPONpPOBOIHOCTD
pacTBOpPOB.
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

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. VYcroiuuBOCTH
KOJUTOWTHBIX CHUCTEM.
PactBoppi BMC wu wux
CBOMCTBA.
Tperui BJIA/IETH: Pazgen 1. Ilepswiii 3akoH | IIpaktuye | Dk3ameH
aTan -IPaKTUYECKUMHU TEPMOJIUHAMHUKH. CKHE
(BBICOKMIT ¢busuko-xumuueckumu | Pazmen 2. Bropoit 3akoH | 3amaHus
YPOBEHbB) npuémMamu tepmoauHamMuku. DazoBbie
HCCJIEI0BAHMIA, paBHOBECHS.
-paboTsl ¢ peaktuBamu | Pazgen 3. PacTtBOpBI.
u nabopatopHbIM | OUIUKO-XUMUYECKUE
000pyI0BaHUEM, CBOMCTBa pacTBOpPOB.
HEO0OXOIUMBIMU st | KonnuratuBHble — CBOMCTBA
MPOBEICHUSI HAYYHBIX | pPACTBOPOB.
UCCIIEI0BAHUN. Paznen 4. PactBOpBI
3eKTponuToB.  bydepHbie
cmecu. Omnpenenenust pH

O0ydepHBIX pacTBOPOB.
Pazgen 5. DOnekrtpoaHbie
npoueccel u J/1C.

Pazgen 6. Kunmetuxka wu
KaTaJIns.
DJIEKTPONPOBOIHOCTh
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
CpencTBa

pacTBOpPOB.
Konnykromerpus.
[Torenmmomerpus.

Paspgen 7. IloBepXHOCTHBIE
SIBJICHUS Ha TpaHHIle
pasnena ¢as.

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

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

OIIK.2.2.
OcymecTBisieT
BBIOOp 3aKOHOB U
METOJIOB
HCCIIEIOBAHU I
€CTECTBEHHBIX HayK
ISt pelreHus
KOHKpPETHOW 3ajauu
npogecCuoHAITbHON
JeSITeIbHOCTH

IlepBbIit
JTan
(moporoBbIit
YPOBEHbB)

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

JeXKalnume B

Paznen 1. IlepBbiif 3akoH
TEPMOANHAMMKH.

Paznen 2. Bropoil 3akoH
tepMoaruHamMuku. da3oBbie
paBHOBECHSI.

Pazpnen 3. PactBOpBHI.
DU3UKO-XUMUYECKHE
CBOIICTBa pacTBOpOB.
KomnuratuBueie cBOMCTBa
pacTBOpPOB.
Paznen 4.
JIEKTPOIUTOB.  BydepHsie
cmecu. Ompenenenust pH
Oy(epHBIX pacTBOPOB.
Paznen 5. DOnexrtpoanbie
npoueccel u S/1C.

Pazgen 6. Kunetuka u
KaTajus.

PactBopsI

Tectrl DK3aMeH
3aKPBITOTO

THUIIA
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Kon dopmyJIHpOBKa Nuaukatopel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJIUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
DIEKTPONPOBOTHOCTh
pacTBOpOB.
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepXxHOCTHBIE
SIBJICHUS Ha rpaHuLe
paznena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pasnenx 10. VYcroiduuBOCTH
KOJUTOMIHBIX CHUCTEM.
PactBoppi BMC wu wux
CBOMCTBA.
Bropoii YMeTh: Pasnen 1. Ilepmblii 3akoH | TecTsl OK3aMeH
aTan -paboTaTh Ha | TEepPMOJAMHAMUKH. OTKPBITOT
(mpoABUHYT | 1abOpaToOpHO- Pasnen 2. Bropoil 3akoH | 0 THIA
Bl HCCIIEIOBATEILCKOM tepmoarHamMuku. a3oBblie | (BOPOCHI
YPOBEHB) 000py10BaHUY; paBHOBECHS. JUISt
-IpUMEHAThL  MeTonbl | Pazgen 3. PactBopsI. | ompoca)
MaTeMaTU4eCKOoro DU3BHKO-XUMHUUYECKHE
aHanM3a U | CBOiicTBa pacTBOpOB.
MOJICJIUPOBAHUS, KonnuraruBueie cBOMCTBa
OLICHMBATh PE3YyJbTaThl | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBopsI
AKCIIEPUMEHTAJILHOTO 3eKTponuToB.  bydepnsie
WCCIIEJOBAHMUS cmecu. Omnpenenenust pH
XHMUYECKHUX BEIIEeCTB; | Oy(depHBIX pacTBOPOB.
Pazgen 5. DOnekrtpoaHbie
npoueccel u J/1C.
Pazgen 6. Kuneruka wu
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
CpencTBa

KaTajius.
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konnykromerpus.
[Torenmmomerpus.

Paspgen 7. IloBepxHOCTHBIE
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:
-IPAaKTUYECKUMHU
(HUBUKO-XUMHUYECKUMU
npuémMamu
HCCIEeN0BaHNN,
-paboThl C peakTUBAMU
u 71a00paTOPHBIM
000pyJOBaHUEM,
HEOOXOANMBIMA TUIA
MPOBEACHUS  HAYYHBIX
HCCIe0BaHUuN

Paszgen 1. IlepBwlii 3aKkoH
TEPMOANHAMMKH.

Paznen 2. Bropoil 3akoH
tepMoaruHamMuku. da3oBbie
paBHOBECHSI.

Paznen 3. PactBOpBHI.
DU3HKO-XUMHYECKUE
CBOIICTBa pacTBOpOB.
KomnuraruBaele  CBOMCTBa
pacTBOpOB.

Paznen 4. PacTtBopHI
NIEKTPOIUTOB.  BydepHsie
cmecu. Omnpenenenust pH
Oy(epHBIX pacTBOPOB.
Paznen 5. DOnexrtpoanbie
npoueccel u S/1C.

[IpakTnue | Dx3aMeH
CKHE

3aJaHusd
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
CpencTBa

Pazgen 6. Kwunetuxka u
KaTaJlu3.
DIIEKTPONPOBOAHOCTh
pacTBOpPOB.
Konaykromerpus.
[Torennmomerpus.

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CHCTEMBI.

Pasnenr 10. VYcroiduuBOCTH
KOJUIOM THBIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.

OIIK.2.3.
JleMoHCTpHpYyET
YMEHHE TPHUMEHSATH
KOHKPCTHBIC 3aKOHBI
u METO/IbI
CCTCCTBCHHBIX HAYK
IUIE  KOMIUIEKCHOTO
peleHns
IIPOU3BOJICTBEHHBIX
3aja4

ITepBbIit
aTan
(moporoBsIit
YpOBEHB)

3HATh:
(bU3HKO-XMMHUYECKHE

3aKOHBbI, JICKAIIUC B OCH

npoQeCCHOHAIBHON
JESITEIbHOCTH;

Pazgen 1. IlepBwlii 3akoH
TEPMOJIUHAMHUKH.

Pazgen 2. Bropoit 3akoH
TepMOJMHAMUKHN. Da30BbIe
paBHOBECHS.

Paznen 3. PactBops!.
OU3BNKO-XUMHUYECKHE
CBOICTBa pacTBOPOB.
KonnurarusHeie  cBOMCTBa
pacTBOPOB.

Paznen 4. PacTtBopHI
aeKTponuToB.  bydepnsie
cmecu. Omnpenenenust pH
O0ydepHBIX pacTBOPOB.
Pazgen 5. DOnekrtponHbie

Tectnl DK3aMeH
3aKPBITOTO

THUIIA
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Kon dopmyJIHpOBKa Nuaukatopel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJIUPYEMOM JOCTHKECHUSI (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
nponecchl U DJIC.
Paznen 6. Kuneruka wu
KaTajius.
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konnykromerpus.
[ToTenunomeTpus.
Paspgen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.
Paznen 8. AncopOuus.
Pazgen 9. [ducnepchsbie
CUCTEMBI.
Paznen 10. VYcroituuBocTh
KOJUIOUTHBIX CHUCTEM.
PactBoppr BMC wu ux
CBONCTBA.
Bropon yMeTh: Paspnen 1. Ilepmbiii 3akoH | TecTsl OK3aMeH
JTan -paboTaTh Ha | TEPMOJMHAMUKH. OTKPBITOT
(mponBUHYT | 1abOpaTOpPHO- Paznen 2. Bropoil 3akoH | 0 TUNA
1377} HCCIIEI0BATEIbCKOM TepmoarHamMuku. Da3oBbie | (BOMPOCHI
YPOBEHbB) 000pyI0BaHUH; paBHOBECHS. JUTSt
-IpUMEHATh  MeToabl | Paznen 3. PactBopsl. | ompoca)
MaTeMaTU4eCKOTro DUBHKO-XUMHUECKIE
aHanM3a U | CBOMCTBa pacTBOpOB.
MOJICIIMPOBAHUA, KomnuratuBueie CcBOMCTBa
OIICHUBATh PE3YJIbTATHI | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PacTtBOpHI
AKCIIEPUMEHTAIBHOTO INEeKTpoNuTOB.  bydepHsie
MCCJIEIOBAHMUS cmecu. Omnpenenenust pH
XMMHUYECKHUX BEMIECTB; | Oy(depHBIX pacTBOPOB.
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
CpencTBa

Paznen 5. DnexrpoaHbie
npoueccel u I/1C.

Pazgen 6. Kwunetuxka u
KaTaJlu3.
DIIEKTPONPOBOAHOCTh
pacTBOpPOB.
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)

BJIAJIETh:
-PaKTUICCKUMU
(bU3UKO-XUMHUECKUMU
npuéMamu
HUCCIeI0BaHHH,
-paboThl C peakTHUBaMHU
u 1ab60paTOPHBIM
000opyIOBaHUEM,
HEOOXOIUMBIMHU TUTS
MPOBEJICHUS  HAYyYHBIX
HCCJIeIOBaHUM.

Pazgen 1. IlepBrwiii 3akoH
TEPMOJIUHAMHUKH.

Pazgen 2. Bropoil 3akoH
TepMOJMHAMUKH. Da3oBbIe
paBHOBECHS.

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

Paznen 4. PacTtBopHI
aeKTponuToB.  bydepnbie
cmecu. Omnpenenenust pH

IIpakTnue | Ox3aMeH
CKHE

3aIaHus
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Kon
KOHTPO

dopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukatopel
IOCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
CpencTBa

O0ydepHBIX pacTBOPOB.
Paznen 5. DOnexrtpoansie
nponecchl U DJIC.

Pazgen 6. Kuneruka u
KaTajius.
DIEeKTPONPOBOIHOCTh
pPacTBOpPOB.
Konnykromerpus.
[ToTenunomeTpus.

Paspgen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.

Paznen 8. AncopOuus.

Pazgen 9. [ducnepchsbie
CUCTEMBI.
Pazgen 10. VYcroitunBoCTh
KOJUTOMTHBIX CHUCTEM.
PactBoppr BMC wu ux
CBONCTBA.

28




2. OIIUCAHUE INOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHUS

KOMIETEHIUA, ONUCAHME IIKAJ OHIEHUBAHUA

No | HaumenoBanue | Kpatkas [Ipencrasnenue | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTePUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICcTBa donme
1. Tect Cucrema TectoBBIC B Tecte Brimonineno | OreHka
CTaH/IaPTH3UPOBA | 3aJaHUS 90-100% 3amanuit «Omauunoy»
HHBIX  3a/aHui, (5)
TTO3BOJISTFOIIIAST B rtecre BemonHeHo | OueHka
U3MEPHUTH Oosee 75-89% | «Xopouio»
YPOBEHb 3HAHUIA. 3aJaHui (4)
B Tecte BbmonHeno | Ouenka
60-74% 3aganuii «Yooenemesop
umenvHoy (3)
B rtecre BbmonneHo | OueHka
menee 60% 3amanuit | «Heyoosreme
OpUMENbLHO»
)
Bonpmas yacTh | Onenka
OnpeneIeHun He | «HHeyodoerems
IpeJCTaBlIeHa, 00 | OpumenbHO
npejcTaBIcHa cl (2
rpyobIMU
omuOKamu.
2. | Ompoc ®opma paboThl, Bonpocsr k [IponemonctpupoBa | Ouenka
KOoTOpast OTIpoCy HBI TIpearoiaraeMele | «OmauyHo
MO3BOJISIET OTBETHI, TpaBUIbHO | (5)
OIICHUTH WCIOJIb30BaH
Kpyrosop, ITOPUTM
yMEeHUe 000CHOBaHU BO
JIOTUYECKHU BpeMs
MMOCTPOHTH OTBET, pacCyXJICHHIA, €CTh
yMEHHE JIOTHKA
MTPOJIEMOHCTPHPO PaCCYXICHHIA.
BaTh [IponemonctpupoBa | OueHka
MOHOJIOTHYECKYIO HBI TIpeAToaraeMeie | «Xopouio»
pedb U UHbIC OTBETHI; €CTh JoTuKa | (4)
KOMMYHHKATHUBH pacCyXACHHA,  HO
bI€ HAaBBIKU. HETOYHO
VYcrHbIi onpoc HCIIOIB30BaH
obnanaer ITOPUTM
OOJBIITUMU 000CHOBaHUM BO
BO3MOYKHOCTSIMU BpeMSI pacCyXACHUIA
BOCITUTATEIILHOTO U HE BCE OTBETHI
BO3JICHCTBUS, TOJHBIE.
co3l1aBasi yCIOBUS [IponemoncTpupoBa | OmeHka
TUTST HBI IpeAnoiaraemeie | «Yoogremsop
HeopmManbHOTO OTBETHI, HO | umenvro» (3)
o01IeHusl. HEeNpaBUIbHO




No
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeICTBa

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuu
OLICHUBAHUA

Ikana

OLICHHUBAaHUA

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

OTBeThI HE
MpEACTaBICHBI.

OrneHka

«Heyooerems
OpUMenbHOY

(2)

IIpakTHYeckue
3ajaHusA

Hampasneno Ha
OBJIAJICHHE
METOAaMH 1
METOJIUKAMHU
HA3y4aeMon
JUCLUTUTUHBI.
Jna perienust
IIpeAJIaraeTcs
pelnTh
KOHKPETHOE
3a/1aHue
(cutyanuio) 6e3
IIPUMEHEHHUS
MaTeMaTHYECKUX
pacyeTos.

IIpakTrueckue
3alaHus

[IponemoHcTpHpOBa
HO CBOOOIHOE
BJIaJIEHUE
npohecCHoHAILHO-
MMOHATHHHBIM
anmapaTom,
BJIaJIEHNE METOJaMU
Y METOIUKAMH
THACIHUATUIHHEL
IToxazannbl
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBILIJIEHH,
TBOPYECKOMN
AKTUBHOCTH.
3amaHne BBIIOJIHEHO
B IIOJTHOM O0BEME.

Orenka

«Omauuno»

()

[TIponemoHncTprpoBa
HO BIIaJICHHEC
npo¢ecCuoHaAIbHO-
MOHSITUMHBIM
anmapaTom,
NPUMEHEHUN
METOJIOB U METOJIUK
JTHACIHATUIHHBI
HE3HAYNUTEILHBIE
HETOYHOCTH,
MMOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBIIILIEHHS,
TBOPYECKOMN
AKTUBHOCTH.
3amaHie BBIIIOIHEHO
B IIOJIHOM OOBEME,
HO C HEKOTOPBIMH

pu

Onenka
«Xopouwio»

(4)
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No
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeICTBa

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuu
OLICHUBAHUA

Ikana
OILICHHUBAHUA

HECTOYHOCTAMMU.

[IponemoncTprpoBa
HO BJIAJICHUE
npodeCCHOHAIBHO-
MOHSTUMHBIM
anmnapaTtom Ha
HU3KOM YPOBHE;
JIOTTYCKAIOTCs
onoKu npu
PUMEHEHUU
METOJIOB M METOIHK
JUCIUTIAHBI.
3ananue BBITIOJIHEHO
HE TIOJIHOCTHIO.

Ouenka
«Yooenemesop
umenvroy» (3)

He
IPOJEMOHCTPHPOBA
HO BJIaJCHHE
npohecCHoHABLHO-
MMOHATHHHBIM
anmapaTom,
METOJAMHU u
METOIMKAMM
THACIUATUIHHEL.
3ajmanue HE
BBITTOJTHEHO.

Onenka
«Heyooerems
OpUMenbHOY

)

IK3aMeH

KonTposbsHoe
MEpOIIPUATHE,
KOTOpOE
MIPOBOJUTCS 11O
OKOHYaHHNN
H3y4YCHUS
JUCIHUILINHBI.

Bonpocs! k
AK3aMEHY

Iloka3zaHo 3HaHHE
TEOpPUU BOTPOCaA,
MOHSTUIHO-
TEPMHHOJIOTHYECKOT
0 ammapara
JUCIUILTNHBI;
YMCHHE
aHAIM3UPOBATh
npobuemy,
COJIEpKaTENbHO U
CTHJINCTHYECKH
TPaMOTHO U3JIarathb
CyTh BOTIPOCA;
rJ1yO0OKO MOHUMATh
MaTepHa; BIaJIcHUE
AHAJIUTHYECKUM
crmocodom
H3JI0KCHUS
BOIIPOCA, HAYIHBIX
HJIeH; HaBBIKAaMHU
apryMeHTaIuu U

Orenka
«Omauuno»

()
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No
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeICTBa

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuu
OLICHUBAHUA

Ikana

OLICHHUBAaHUA

aHanu3a (haKToB,
COOBITHIHA, SIBIICHUIA,
IPOILIECCOB.
BricTaBnsiercs
obOyuaromemycs,
MOJIHO, MOJAPOOHO U
rPaMOTHO
OTBETUBIIEMY  Ha
BOIIPOCHI Omiera u
BOIIPOCHI
9K3aMeHaTopa.

Iloka3zano  3HaHHE
OCHOBHBIX
TEOPETUUECKHUX
MIOJIOKECHU I
BOIIPOCA; yMeHUue
aHAJIM3UPOBAThH
SIBJICHUS, (baxThI,
JNEUCTBUSI B paMKax
BOIIPOCA;
coJlepKaTeIbHO |
CTHJIMCTHYECCKU
rPaMOTHO H3JIaraTh
CyThb BONIpOCa, HO
UMeEeT MECTO
HEI0CTAaTOYHAS
MIOJIHOTA OTBETOB IO
H3JIaraeéMoMy
BOIIPOCY.
[IponemoHncTprpoBa
HO BIIaJICHHEC
AHATUTUYECKUM
crocooom
W3JIOKEHUsST BOIpOca
u HaBBIKAMH
apryMeHTalluH.
BricTaBnsercs
obyuaromiemMycs,
MMOJTHOCTBIO
OTBETUBIIEMY  Ha
BOIIPOCHl Oumiera u
BOIIPOCHI
JK3aMeHaTropa, HO
JOIYCTHUBIIIEMY TPH
OTBETax
HE3HAUYUTEILHBIE
OIINOKHU,
yKa3bIBAaIONIME  Ha

Ouenka
«Xopouwio»

(4)
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No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTePUCTHKA | OIICHOYHOTO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICcTBa donme

HaJIN4ue
HECUCTEMHOCTH U
npo6eIioB B
3HAHUSX.
TTokazano sgague | Onenka
TEOPUH BoImpoca | «Yooseremeop
(dbparmeHTapHO umenvroy» (3)
(nemonHoTa
U3JI0KEHUS
uH(pOpMaIHH;
OTIepUpPOBaHUE
MOHSITHSIMH Ha
OBITOBOM  YPOBHE);
YMECHHE  BBIJICIIUTH
TJIaBHOE,
chopMynHupoBaTh
BBIBOJIBI, TIOKa3aTh
CBSI3b B MIOCTPOCHUU
OTBeETa HE
POIEMOHCTPHUPOBA
HO. Bnanenue
AHATUTUICCKUM
croco6om
U3JI0KEHUST BOIPOCa
u BIIa/ICHUE
HaBBIKaMU
apryMeHTallud  He
MPOJEMOHCTPHUPOBA
HO.
OOyuaromuiics
JOTYCTHIT
CYIIIECTBEHHBIC
OLINOKH npu
OTBETaX Ha

BONPOCHI OMJIETOB U
BOIIPOCHI

9K3aMeHaTopa.
3Hanue Onenka
MMOHSATUHHOTO «Heydoerems
ammapaTra, TEOPHH | OpUMENbHOY
BOIpOCa, ue | (2)
MIPOJIEMOHCTPHPOBA

HO; yMEHHE

aQHATM3UPOBATH

y4eOHbI Marepuani
HE
IPOAEMOHCTPUPOBA
HO; BJIaJICHNE
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No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTePUCTHKA | OIICHOYHOTO OIICHUBAHHUS OIICHUBAHMSI
cpencTa OLIEHOYHOT'O cpeacTBa B
CpeICcTBa donme

AHATTUTHYECKIM
crocooom
U3JI0KECHUST BOIIPOCa
u BIIQJICHUC
HaBBIKAMU
apryMeHTallui  He
POIEMOHCTPUPOBA
HO.
OOyuaromuiicss He
OTBETWJI Ha OIUH
WIM JBa BOIpoca
ounera u
JIOTIOJTHUTEIIbHBIC
BOIIPOCHI
JK3aMeHaTopa.

3. THNOBBIE KOHTPOJIBHBIE 3AJIAHUSI WJIA UHBIE MATEPHUAJIDI,
HEOBXOIUMBIE 1Js1 OHEHKHM 3HAHUU, YMEHHUU, HABBIKOB U (MJIN)
OIIBITA AEATEJIBHOCTH

OueHouHBIE CPeICTBA /sl IPOBe/IeHUsI TEKYIIero KOHTPOJIA

Texylmuil KOHTPOJIb OCYILECTBIISIETCS NPENOJAaBaTEIeM IUCLUUIUIMHBI IIPU MTPOBEICHUU
3aHATHH B (pOpME TECTOBBIX 3a/1aHUI, YCTHOTO OIpOCa U MPAKTUUECKUX 3aJaHUI.

OIIK 2. CniocoGeH npuMEeHATh OCHOBHbIE 3AKOHbI M1 METOAbI MCCJICOBAHUIN €CTEeCTBEHHBIX
HAYK JJIsl penieHus 3a71a4 npogeccuoHAIbHOM JesiTeJIbHOCTH IUKJIOB NPHU pellleHn .

OIIK.2.1. 3Haer M TIpaMOTHO ONepHpPyeT OCHOBHBIMH 3aKOHAMH H MeTOJAMH
HCC/IEIOBAHNH  €CTeCTBEHHBIX HayK JJd pelleHus 3a4a4  npodeccuoHaJIbLHOMI
NeATeIbHOCTH.

ITepBblit 3Tan (MOPOroBbI YPOBeHb) — MOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIsl
KOMIIETEHIIUH  <«3GHATH».  (PU3HMKO-XMMHYECKHE  3aKOHBbI, JiexKalige B  OCHOBe
npogecCHOHATbHON 1eTeJbHOCTH.

TecToBbl€ 3aHaHUA 3aKPpPBITOro THUIIA

1. OcHOBHas PoJIb OTBOJAUTCS XUMMHYECKOMY B3aUMO/EHCTBUIO MEKIY KOMIIOHEHTAMH
pacTBopa B padorax (BbiOepuTe OJJMH BAPUAHT OTBETA):

a) OcTBanbia;

0) Menneneena

B) Bant-I'odpda

r) MapkoBHHKOBa

2. PacTrBop paccMaTpuBaJIC KaK MeXaHHYecKasi CMeChb KOMIIOHEHTOB ((pu3nuecKas
TeopHUsi pacTBOPOB) B padoTax (Bbl0epuUTe 0OJJMH BAPHAHT O0TBETA):

a) MenneneeBa
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0) KabmykoBa

B) AppeHnyca

r) JansTon

3. HeBo3Mo:keH nmpouecc, eIMHCTBEHHBIM Pe3yJibTaTOM KOTOPOro 0bL10 ObI MpeBpalleHne
TeIJI0Thl B padoTy (BbIOepHUTE OJUH BAPHAHT OTBETA):

a) 3akoH boiinsg Mapuotra

0) 2 3aKOH TEpMOJIMHAMUKHU

B) 3aKOH Payns

r) 3akoH JlanbTOHA

4. Ykaxurte 00beJUHEHHOE yYpPaBHEHHE IEPBOr0 M BTOPOr0 3aKOHOB TEPMOJIMHAMHUKU
(BbI0EpUTE OJMH BAPUAHT OTBETA):

a) Q=AU+ A.

06) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHenmue cocrosinusi Kinaneiipona - MeHnjesieeBa 1Js1 N KWJIOMOJIeH HIeajJbHOI0 raza
(BbI0EpHUTE OINH BAPDUAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Koroun:
§)

SRR
H | |o|w

6. IlpoumraiiTe W yCTaHOBHTE COOTBETCTBHE Mex1y (u3nueckod BeIHYMHOH M eé
3HAYeHHeM:

du3nyecKkas BeJHYHHbI 3Havenne GU3NYECKHUX BeJIMYUH
1. Temmeparypa mnpu  HopMaibHBIX | a) 305K
YCIIOBHSAX
2. Temneparypa mnpu  craHaapTHeix | 6) 298 K
YCIIOBHSAX
3. Temmepatypa KUIIEHUS] BOJIBI B) 273 K
4. IInoTHOCTH pacTBOpa BOJIBI r) 1,00 /™M
n) 100°C
e) 50°C
Kiroun:
1 2 3
3] bi r

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — INOKAa3biBaeT C(POPMHMPOBAHHOCTH MOKAa3aTessi
KOMIIETEHIIHH «YMeTb»: padoTaTh Ha JIa00PATOPHO-HCC/IEJ0BATE]bCKOM 000PYAOBAHNY;
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NPUMEHATHL MeTOAbl MATEeMATHYECKOI0 AaHAJIM3a W MOAeJHPOBAHUS, OIEHMBAThH
pe3yJbTaTbl TeOPeTHYeCKOr0 M JIKCHEPUMEHTAJBHOIO MCCIe0BAHUS XHMHYECKHX
BeIeCTB.

Bonpochl 0OTKpBITOro THNA (J1s1 0MPOCa):

1. Ha3oBuTte npu Kakux yciaoBUAX NPOTEKAET U30TEPMHUUECKUI-TIPOLIECC.
2. PaccuuTaiite, ueMy OyzneT paBHa cymMMa BOJOPOIHOTO M THIPOKCHIIBHOTO ITTOKa3aTesei
nipu 25°C.
3. VYkaxure npuOOp, HUCHOIB3YEMBI IS HM3MEpPeHHs KO3 (HUIMEHTa MOBEPXHOCTHOTO
HATSKEHUS.
4. VYKaKuTE OT 4ero 3aBUCUT BEJIMUHMHA TEMIIEPATYphl 3aMEpP3aHMsl pacTBOpa.
5. Ha3oBute KONM4EeCTBEHHYIO MEPY HEYNOPSAAOUYEHHOCTU CUCTEMBI.
Kiroun:
1. | mpu nmocTosIHHOM TeMIiepaType
2. 114
3. | cramarmomeTtp
4. | OT KOHIIEHTpAIIMK1 PACTBOPEHHOT'O BEUIECTBA
. | sHTpONUS
Tperuii 3ranm (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(OPMHUPOBAHHOCTL IOKA3aTe s
KOMIIETCHIIMH  «BJIAJETh»:  NPAKTHYECKMMH  (PM3MKO-XMMHUYECKMMH  npuémMaMu

HCCJIeJOBAHMI; pa0d0ThI C peaKTHBAMM U JIA0OPATOPHBIM 000pyA0BaHHEM, HEOOXO0AMMbIMH
A1 IPOBE/ICHUs] HAYYHbIX HCC/1e0BAHMIA.

IIpakTH4yeckue 3agaHus

1. B kakoMm HampaBleHMHM CMECTUTCS pPaBHOBECHE B PAaBHOBECHOH CHCTEME peakluu
2503(1.) 5 2S02(1.)+02(T.) -46 KKaI.
2. B moreHmmoMerpuueckoM THUTPOBAHUU MJIsS OMpEIeNieHHs KOHIEHTpallud HOHOB

COCTaBJISIOT TaIbBAHMYCCKHUHU 9JICMCHT, COCTOSIINN U3 SJICKTPOAa CPaBHCHHUA U MHAUKATOPHOI'O
3JICKTpOAaA. YKaXuTe OT 4ero 3aBUCUT ITOTEHITHAI HHAUKATOPHOTO 3JICKTPOJAA.

3. Boruncnute pH pactBopa a3oTHOM kucnoTsl KoHueHTpanuu 0,001 mosnb/m.
4. [lpu B3ammopelcTBMM HHUTpaTa cepeOpa ¢ M30BITKOM Hoaumaa Kamus oOpasyercs
MUIIeIUTa. Y KaKUTE 3apsi1 JaHHOM TpaHyJIbl.
S. PaccumnTaiite ocmortnueckoe nasieHue 0,01M BoaHOro pacTBopa TIUIFOKO3BI MpU
temneparype 273°K.
Kioun:

1. | paBHOBECHE CMECTHUTCS BIIPABO

2. | OT KOHLIEHTPAIMH ONpEIEIsIeMbIX HOHOB

3.13

4. 1-1

5.1 0,22 aTm.

OIIK.2.2. OcyuiecTBJjisieT BLIOOP 3aKOHOB U METO0B MCCJIEIOBAHUIN €CTeCTBEHHBIX
HAYK /Il pellIeHNs] KOHKPETHOMH 3a1a4i NPO(eCCHOHAILHOM 1eATeIbHOCTH.
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IlepBrbIil 3Tan (MOPOroBbI YPOBEHBb) — NMOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKAa3aTeJsi
KOMIIETCHIUH «3HATH». (PU3HMKO-XMMHYECKHE 3aKOHbI M METOAbI HCC/IEI0BAHUI €CTeCTBEHHBIX
HaYK JIe:Kallie B 0CHOBe NPO(eCcCHOHAIBLHOM 1eATeJIbHOCTH.

TecToBbIE 3aJaHUA 3aKpPbITOro TUIIA

1. I'omorenHoii siBysieTcst (BbIOepHTE OJIMH BAPUAHT OTBETA):
a) cucTeMa Macjo-Boja

0) cucrema BOJ1a-TIECOK;

B) CUCTEMa BOJa - XJIOPUJ HATPUsI — TIIFOKO3a

T') CIIPECCOBAaHHBIE B TAOJIETKY IMTOPOIIKH

2. M30TOHMYeCKHM pacTBOpPOM  XJIOpHAAQ HATpUs  Ha3blBaeTcsi pacTBop ¢
koHneHTpanueil NaCl (Bbi0epuTe 01MH BADHAHT OTBETA):

a) 0,5 monb/n

6) 0,9 %

B) 0,09 %

r) 0,01%

3. CrangaptHple  (Qu3HYecKHe YCJOBHUSI TPHM  NpPOBeJeHMH  J1adOopaTOpPHBIX
HCCJIeI0BaAHUI (BbIOepHUTE OJMH BAPUAHT OTBETA):

a) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WM MOTrJoLaeTcss npu obpa3oBaHuu | Moib
CJIO’KHOTO BelllecTBa U3 MPocThIX BemiecTB mpu 273 K u 1 aTm.

0) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIJEISETCS MpHU 00pa3oBaHUM | MOJb M3 MPOCTHIX BEIIECTB
npu 298 Ku 1 arm.

B) KOJIMYECTBO TEIUIOTHI, KOTOPOE MOIJIOMIAETCS PU 00pa3oBaHUU | MOJIb U3 IPOCTHIX BELIECTB
npu 273 Ku 1 arm.

I') KOJIMYECTBO TEIUIOTHI, KOTOPOE BBLAEISETCS WU IOTJolaeTcss npu oOpa3zoBaHuM 1 MoJib
CJIOXHOTO BELIECTBA U3 MPOCTHIX BewecTs npu 298 K u 1 atm.

4. IIpu KaKHX yCJOBHUSIX MOBBILIAETCS PACTBOPHMOCTDb Ia30B B JKUAKOCTH (BbIGepuTe
O/INH BapUAHT OTBETA):

a) MOBBIIIEHUE TeMIepaTypbl

0) MOHMKEHUE TEMIIEpaTyphbl

B) MOHMKEHUS JaBJICHUS

) 100aBJIEHHE IEKTPOINUTA

5. Yka3arp KakuM pacTBOpaM NPHUCYIIH KOJJIMTAaTHBHbIE CBOWCTBA (BbIOEpUTE OIHH
BapHAHT OTBETA):

a) KOHLIEHTPUPOBAHHBIM

0) mepechIIeHHBIM

B) UJCATbHBIM

T') HACBIIICHHBIM

Kuaroun:

S Rl Rl i
w oo o |w
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6. IlpoumTaiiTe U coOTHeCHMTEe THI JMCIEPCHOH CHCTEMbl € MNPeENJ0KEHHbBIM NPUMEpPOM
AMCIIEPCHON CHCTEMBI:

Tunbl THCHIEPCHBIX CHCTEM IIpumepbl TUCTEPCHBIX CHCTEM

1. Aspo3zosb a) Jxene
2. l'enn 0) MbUTbHAS TICHA
3. DOmynbcus B) B3OUTHIC CIIMBKH
4. 301p ') MOJIOKO

1) SIMIHBINA OEJIOK

€) TyMaH
Kiroun:

2 3 4

€ a r A

Bropoii 3ran (IpoABHHYTHIN YPOBEHb) — IOKAa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTess
KOMIIETCHIIHH «yMeThb»: padoTaTh Ha Ja0OpPaTOPHO-UCC/IEI0BATEIbCKOM 000PY/I10BAHNH;
NPUMEHATh MeTOAbl MaTeMAaTH4YeCKOr0 AaHAJAM3a W MOJAeJHPOBAHUS, OLEHMBAThH
pe3yJabTaTbl TEOPETHYECKOr0 M IKCIEPUMEHTAJIBLHOIO HCCJIeI0BAHUS XHMHYECKHX
BeLEeCTB.

Bonpochl OTKPBITOro THINA (BOMPOCHI VISl ONPOCA)

1. VkaxuTe Kak H3MEHSAETCS SKBUBAJICHTHAS SJICKTPONPOBOJHOCTh CHIIBHBIX M CIIA0BIX

AJIEKTPOIUTOB MPH pa30aBICHUH.

YKakuTe OCHOBHOM MPHU3HAK O0BEKTOB KOJIOUTHON XUMHUHU.

3. VYkaxute uTo OyAeT SBIATHCS XapaKTEPHBIM TPU3HAKOM JHUCIEPCHOHHOW CpeIbl Kak
COCTaBHOM YacTH JUCIEPCHOU CUCTEMBI.

4. VYxaxurte 4To OyJeT NMPOUCXOAUTH C JAUCIIEPCHOCTBHIO MPHU YBEIMUEHUU pa3Mepa 4acTHULl
JTUCTIEPCHOM (pa3bl.

5. Vkaxure kak 6YI[6T HN3MCHATBCA BCJIIMYMHA IMOBCPXHOCTHOTO HATAKCHHA pPacTBOpa C
POCTOM KOHIIEHTPAILIUH B BOJTHOM PACTBOPE HEOPTaHUYECKON COJIH.

N

Kioun:

1. | ymenbaercs

2. | TMCIEPCHOCTh

3. | OTHOPOJHOCTb

4. | yMEHBIINUTCS

5. | yBenmuuuTCs
Tperuii 3Tranm (BBICOKHII YPOBE€Hb) — IOKa3biBaeT C(OPMHPOBAHHOCTL IOKA3aTe/s
KOMIIETEHIUH  «BJaJeTh»:  MNPAKTHYeCKHUMH  (PU3UKO-XMMHYECKMMHM  NpuéMamu

uccjie0BaHuii; padoThbl ¢ peaKTHBAMHU U JIA00PaTOPHBIM 000py/A0BaHHEM, HEOOXOAMMBIMH
JJISl IPOBEeHUs HAYYHBIX HCCJIeJ0BAHUM.

[IpakTuyeckue 3aganus

1. B kakyio ctopoHy cmecTtutcsi paBHOBecue peakuuu: Nz+3H202NHs +98,17x/x, npu
YBEJIMYEHUHU KOHIIEHTPAIMH UCXOISIINX BEIIECTB, IPH MOBBIIICHUH 1aBIECHUS?
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2. IIoBepXHOCTHO-aKTUBHBIE BEIECTBA, IOIYYWIM IIUPOKOE IPUMEHEHUE B IHUIIECBON
MPOMBIIIJIEHHOCTH B KAauyeCTBE OHMYJIbIaTOpOB W CTAOMIM3AaTOPOB. YKaxXHUTe Kak Oyaer
U3MEHATHCA BEIMYMHA IIOBEPXHOCTHOIO HATSDKEHMS BOJIHBIX PpAacTBOPOB ITOBEPXHOCTHO-
AKTHBHBIX BELIECTB [IPU MOBBIIICHUH KOHIICHTPALIUH.

3. Bo Bcex MeXaHMYECKMX M TEPMOMEXAaHHYECKHX IIpOLeccax IMILEBBIX IIPOU3BOACTB
MIPOUCXOIUT KOHTAaKTHOE B3aUMOJEHCTBUE 0OpadaThIBAEMOro MaTepuana C I[OBEPXHOCTHIO
pabouMx OpraHoB MallMH, yCTPONCTB U annapaToB. Ha30BUTE 0 KaKOM SIBIIEHUU UJIET PEYb.

4. YKaXuTe 4TO MPOUCXOIUT CO CBETOBBIM MTOTOKOM B JINCIIEPCHOM CHCTEME TIPU pa3Mepax
YaCTHUIl MEHBIIIE UTMHBI BOJHBI MIAIAFOIIETO CBETA.
5. [Ipu B3ammopnelicTBUM H30BITKA Xjopuaa Oapust ¢ cyiabharoM HaTpus 0o0pa3yercs

MHULIEIUIA. YKAXUTE 3apsj JaHHOW IPaHyJIbl.

Koaroun:

B CTOPOHY 00pa30BaHUsI IPOJIYKTOB PEaKuu
YMEHBIIATCS
aare3us

pacceuBaercs
+2

g wNE

OIIK.2.3. JlemoHCTpHpPYeT YMeHHMe NPHUMEHATh KOHKPETHbIe 3aKOHbI M MeTOAbI
€CTECTBEHHbIX HAYK /IJIf KOMILJIEKCHOTO PellleHUsl MPOU3BOICTBEHHBIX 3a/1a4.

IlepBblii 3Tan (MOPOroBbI YPOBEeHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IMOKA3ATEJIs
KOMIIETCHIIHH «3HATH». (PM3MKO-XMMHUYECKHE 3aKOHbI M METOAbl MCCJIeJOBAHUI €CTeCTBEHHbIX
HaYK JIe:Kallie B 0CHOBe NPO(ecCHOHAIBLHOM 1eATeJIbHOCTH.

TecToBbIE 3aJaHUA 3aKPbITOI'o THUIIA

1. 3HayeHHe YHUBEpPCAJIbHOH TIa30BOil INOCTOSHHOH IIPHM pacdeTe OCMOTHYECKOro
JaBJIeHNsI BbIPaKEHHOTo B aTMocdepax (BbIOEpUTE OIMH BAPHAHT OTBETA):

a) 8,314 Ix/mons K

6) 7,832 monb

B) 0, 082 aTt™m./MOIB*J

r) 101325 I1a

2. Ha3zoBuTe cOCOOHOCTH BElIECTB MOIJIOLIATH TENJIOTY NPH HarpeBaHuu (BblGepuTe
OMH BAPHAHT OTBETA):

a) TerIoBoM AP deKT

0) TeII0EMKOCTh

B) TerJionepeaaya

r) pabora

3. Cucrema, KoTOpasi He 0OMEHUBAETCSl BelIECTBOM C OKpYy:Kamwinei cpenoii (BbiGepure
OMH BAPHAHT OTBETA):

a) OTKPBITOM

0) 3aKpBITOM

B) U30JINPOBAHHOMN

I') 3aMKHYTOM
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3. Ykaxkure 0 KaKOM 3aKOHe HJAeT pedyb: JHEPrusi He Hc4Ye3aeT OeccjeHO M He
BO3HUKAaeT W3 HHUYEro, a JHIIbL NepexoauT Hu3 OAHOoii ¢opMbl B JAPYryl0 B CTPOro
IKBHBAJEHTHBIX KOJHYECTBaX (BbIOEpHUTE OJUH BAPHAHT OTBETA):

a) 2 3aKOH TePMOJIUHAMUKH

0) 3akoH ['ecca

B) 3aKOH COXPAaHEHUS YHEPTHU

r) 3akoH Kupxroda

5. Ha3zoBuTe BeJIMUMHY: KOJMYECTBO BbIJAEJIMBIIEHCH WM MOIJIOTHBIIEHCHA TEIUIOTHI NMPH
oopa3oBaHuu 1 MoJIsi ero M3 MPOCTHIX BelIECTB HA3bIBAIOT (BbIOEpPUTE OJUH BAPUAHT
0TBeETA):

a) TEIJIOTOM cropaHus

0) BA3KOCTHIO

B) TEILIOTOM pacTBOPEHUS

T') TEIUIOTOW 00pa3oBaHuUs

Kuaroun:

SRRl i e
H WO o

6. [IpounTaiiTe U YCTAHOBUTE COOTBETCTBHE MEKIY MPOLECCOM peaKIUM U onpeaejeHueM
npouecca:

IIpouecc Omnpenesienune

1. Koarymsimust a) B3aUMHOE TPOHUKHOBEHHWE OJHOTO BEIIECTBA MEXIY
MOJIEKYJIaMHU JPYTOTO.

2. AacopOuus 0) (cBepThIBaHUE, CTYIICHHE, YKpPYyIHEHHE) — OO0bEeIuHEHUE
MEJKUX JUCTICPTHPOBAHHBIX YACTHI[ B OOJBIIHE TIO pa3Mepy
arperarsl.

3. Auddy3us B) MOTJIOIIECHUE BEIIECTBA U3 Ta3000pa3HON Cpeibl UM PacTBOPA
MMOBEPXHOCTHBIM CIIOEM XUAKOCTH WM TBEPAOTO Tea.

4. Ocmoc ) mporecc u30UpaTeabHOr0 MOTJIONMICHUS Ta30B WK TMapoB U3
ra3oBBIX WM Mapora3oBBIX CMECEH >KUIKUM MOTJIOTUTENEM —
abcopOeHTOM.

1) IBIKEHUE MOJIEKYNl PACTBOPHUTEINS Yepe3 MOIYIPOHUIIAEMYIO
MeMOpaHy U3 00J1aCTH C HU3KOM KOHLEHTpaluell pacCTBOPEHHOTO
BEIIECTBA B 00JIACTh BHICOKON KOHIICHTPAITHH.

€) TEepMOJMHAMUYECKUI  MOTEHLHUal,  XapaKTepU3YIOLIHi
COCTOSIHME CHCTEMBI B TEPMOJAMHAMUYECKOM DPABHOBECUU IIpU
BHIOOpPE B KayeCTBE HE3aBUCHUMBIX II€PEMEHHBIX JaBJICHUS,
SHTPOIIMH U YUCJIA YACTH.

Kuaroun:
1 2 3 4
0 B a pi
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Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — INOKAa3biBaeT C(POPMHPOBAHHOCTH MOKAa3aTessi
KOMIIETEHIIUN «YMeThb»: padoraTh Ha JIa00OPaTOPHO-MCCJIEN0BATEIbCKOM 000PYI0BAHMH;
NPUMEHATh METOAbl MaTeMAaTH4YeCKOI0 AaHAJIM3a W MOAeJTHPOBAHUS, OLEHMBAThH
pe3yJabTaTbl TEOPETHYECKOr0 M I3KCIePUMEHTAJIBHOIO HCCJIeI0BAHUS XMMHYECKHUX
BeLIeCTB.

BOHpOCLI OTKPLITOI'O TUIIA (BO]IPOCLI AJIs1 onpoca)

1. Cusnbl MEXMONEKYIIPHOIO M MEKAaTOMHOI'O B3aUMOJICHCTBUS, OCHOBY KOTOpPBIX
COCTABJISIFOT KYJIOHOBCKHE CUJIbI B3aUMOJEHCTBUS MEXAY 3JIEKTPOHAMHU U SAPAMH OJHOU
MOJIEKYJIBI U SpaMU U 3JIEKTpoHamH Apyro. Ha ompeneneHHOM pacCTOSTHUM MEXTY
MOJIEKYJIAMH CHJIbI TPUTSDKEHHMST M OTTAJKUBAHUS YPAaBHOBELIMBAKOT APYr Jpyra, u
oOpa3yercs ycTOHYMBasi CUCTEMA. YKaKUTE B KAKOM arperaTHOM COCTOSIHUM JOJKHBI
HAXOJHUTHCS BEIIECTBA YTOOBI 3TU CUJIbI MPOSBISUIUCH CUIIbHEE.

VYKakuTe OT 4ero 3aBUCUT BEJTMYMHA TEMIIEPATyphl KUIIEHUs pacTBOpa.

VYKaxxuTte npu Kakux YCJIOBHSIX MPOTEKAIOT U30XOPHBIE ITPOLIECCHI.

VYkaxute kak paccuntath J/]C raapBaHMuecKOro 3JeMeHTa.

CyliecTByeT HECKOJIBKO THUIIOB TEPMOAMHAMUYECKUX CHUCTEM, YKAXKHUTE K KAaKOMY THUITY
OTHOCHTCSI ;KUBOW OPTaHU3M.

agblrwn

Koroun:

TBEPJIOE

JIABJICHUE HACBIIIEHHOI'O I1apa pacTBOPUTEINS HaJl paCTBOPOM
MIPH IOCTOSIHHOM O00BeMe.

10 PA3HOCTH JIEKTPOJHBIX MMOTECHIIMAJIOB.

OTKPBITOM

SHEI RN

Tpernit 3Tanm (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL MOKA3aTeNs
KOMIIETEHIIUM  «BJIA/IeTb»:  NPAaKTHYeCKUMH  (QU3HUKO-XMMHYECKMMH  NpuéMaMu
HCCJICJOBAHNI; PAa00ThI ¢ PEAKTHBAMM U JIA0OPATOPHBIM 000pPyAOBaHHEM, HEOOXOAMMBIMH
JJIs1 IPOBe/ICHUs] HAYYHbIX MCCJIeJ0BaHUM.

[IpakTuyeckue 3aganus

1. BbydepHble cucTeMbl NPeIOTBpALAlOT M3MEHEHHE KHUCIOTHOCTH CHCTeMBl. B KpoBu
JKUBOTHBIX CYIIECTBYET 5 OCHOBHBIX Oy(epHBIX cucTteM. ITO TeMOorioOnHOBa,
6enkoBast, ocaTHas, OpraHNYECKUX KUCIOT U elle O/1HA. YKaXHUTe, KaKasl.

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

3. VYkaxure Kakol peareHT JOJDKEH ObITh CTa0MiInM3aTopoM (B M30BITKE) MpH
B3aumoieiictBun AGNO3 ¢ KCI, 4To0bI MOIyduTh KOJUIOMIHYIO CUCTEMY C YacTHUIAMH,
HECYIIUMHU TOJIOKUTEIBHBINA JIEKTPUUECKHUN 3apsiz

4. Tlpym HaHECeHWW HaW CTEKJISHHYIO IUIACTHHKY, IMOKPBITYIO cJoeM mapaduHa, Karuis
SMYJBCUU PACTEKAETCS, €CIM JUCIEPCUOHHOW Cpenoi SBIsSETCS Macio (dIMYJIbCHS
Bona/Macno), 1 He pacTekaercsi, €ClId JUCTIEPCUOHHOM CPeIol CIYXUT BoJa (IMYJIbCHS
Macno/Bona). Ykaxute, ueMy paBeH yroj CMayMBaHUS MPH HAHECEHUH KAl BOJbI Ha
napaduH.

5. Ilpu B3auMopaeicTBMM HHUTpaTta Oapus ¢ H30BITKOM cyinbdaTa Kaaus o0pa3yercs
MUIIeIUIa. YKaKUTe HOHBI TU(PY3HOTO CIIOS.

N
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Kuaroun:

THJIpOKapOOHATHAsI

12

B n30bITKE BO3bMYT AGNO3
Menble 90°

WOHBI KaJTusi

A wINE

OIIeHO‘lHLIe cpeacrea AJisi NIpoOBECACHUS l'IpOME)KyTO'lHOﬁ aTTeCTallum

HpOMe)KYTO‘IHaSI arrecTanud IMpoBOAUTCA B BUAC MOAYJIA TCCTOBBIX 3al[aHHﬁ.

DK3aMEH BBICTABJISICTCS MPEIOIaBaTeNIeM B KOHIE M3y4YCHHs pasjelia JUCIUILUTNHBI KaK
pE3YJIbTaT TEKYIETro KOHTPOJISL.

Ecmu  crymeHT He copaBWwiIcS C 4YacThlO 3aJaHMK TEKYIIEro KOHTPOJS, €My
IPEOCTABIIACTCS BO3MOXKHOCTh CIaTh 3K3aMEH HA HWTOTOBOM KOHTPOJILHOM MEPOIPHUSITHUA B
(dbopMe OTBETOB Ha BOIPOCHI K 9K3aMEHY WJIM TECTOBBIX 3aJlaHHI K IK3aMEHY.

OueHovHbIe cpeACcTBA /1JIs1 MPOBeIeHUs IK3aMeHa
ATTecTanus npoBOJUTCS B popMe YCTHOTO IK3aMeHa.

Bomnpocs! 1uis1 3k3aMeHa

1. Bydepnsbie cucremsl. Mexannsm aeiicteusi. ConeBbie Oy(depHbIe pacTBOPHI.

2. Karanu3. OOmiue cBoiicTBa KaTraau3aTOpOB, WX clielU(UYECKOe ICHCTBHE, MEXaHU3M
BIIMSIHUSI HA CKOPOCTh PEAKIIUU.

3. ["anpBannyeckue snemeHThl. Onpenenenue pH pacTBOpoB METOIOM NOTEHIIMOMETPUHU.
Bonopoanslil 1 XUHTUAPOHHBIN 3JIEKTPOIBI.

4. Ponb pu3nKo-xuMu4ecKrX 3aKOHOB B TEXHOJIOTMYECKUX MPOIIEcCcax OTpacieil MUIEeBOi
MPOMBIIIICHHOCTH.

5. Bbydepubie cucrembl. MexaHu3M AelicTBUS U pacyeT BenuunHbl pH ocHOBHOTO Oy(depa.

6. Kunernka rereporeHHbIX mporeccoB, €€ ocoOeHHOocTH. KuHeTnka pacTBOpeHHS U
KpUCTaJUIM3aLUU.

7. CnenctBue u3 3akoHa ['ecca. OmpezneneHue SHTANBINUNA XMUMHYECKOM peakluu U3
SHTANBIUN 00pPa30BaHMSI BEIIECTB.

8. Tennoas Teopema HepHera. Tperbe Hauano TepMOAMHAMUKH.

9. WN3mepenne  3NEKTPOAHBIX  MOTEHLUMAJIOB  METauIOB.  BOJOPOIHBIN  3IEKTPOI.
CranmapTHble (HOpMaAIbHBIC) JIEKTPOHBIC MOTEHIUAIBI. Psi HanpsoKeHUsT METaIJIOB.

10. Chopmynupyiite 3axkoH ['ecca. B kakux yCIOBHAX TEMIOTa PEAKIUU MOXKET OBbITh
3aMeHEeHa U3MEHEHUEM DYHTAIBITHH?

11. CrnoxHble peakuuu: oOpaTHUMbIe, MOCIEAOBaTEIbHBIC, COMPSIKEHHBIE, MapajlieibHbIC.
Jlumutnpyromas craaus CI0KHOW peaKIuy.

12. 3aBUCUMOCTh 3JIEKTPOJHBIX TMOTEHIHAIOB OT XHUMHYECKON NPHUPOABI 3JIEKTPOJOB,
COCTaBa M KOHIIEHTPAITUH KHJIKOTO JJICKTPOJIUTA B TeMIepaTypsl. Y paBHeHue HepHcra.

13. TepmonnHaMmuka ragpBaHnueckoro snemMenTa. Cesazp Mexay J/1C anemenTa, cBOOOIHOM
SHEPrueu U KOHCTAHTOM XMMHYECKOTO PABHOBECHSI.

14. JIByXKOMIIOHEHTHBIE CUCTEMBI. J{aBieHue rmapa HaJl pacTBOpoM. 3akoH Pays.

15. Onpenenenne nopsaka peakuuu. Peakuuu 1-ro u 2-ro nopsiaxa.

16. [Ipumenenne n300apHOTO MOTEHIMAIA IJIST OTIPEICTICHUST HAMIPABIEHUS U BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUH.

17. l'ampBaHmYecKne  DJIEMEHTBL.  XHMMHYCCKMH  TadbBaHWYECKHM  DJIEMEHT,  €Tro

NIEKTPOXMMHUYECKAsT 3alMCh. YPaBHEHHE DIEKTpoAHbIX peakuuil. Omnpenenenne IC
(mpuBeaUTE MPUMEPHI).
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18. TepMoauHaMUUeCKHE pacyeTbl KOHCTAHTBI PABHOBECUS XUMHUYECKOM  PEAKLUU.
WHTerpupoBaHHOE ypaBHEHUE U300aphl.

19. l'anpBannyeckue d3ieMeHThl. KOHIIEHTPAallMOHHBIM TaJIbBAHUYECKUM DIIEMEHT, €r0
AIEKTPOXUMHYECKas 3aMKCh, YPAaBHEHUS SJIEKTPOIHBIX peakuuid, onpeaenenue IC.

20. Kakumu MeTogamMu MOYKHO OIpPEAETUTh BEIMYMHY IIOBEPXHOCTHOI'O HATSKEHUS
#KuAKocTU? OOBSICHUTDH CYITHOCTh HA KOHKPETHBIX MTPUMeEpax.

21. [TpaBuno [rokno-TpayGe. Kakas 3aBHCHMOCTh MEX1y MOBEPXHOCTHBIM HATSHKCHUEM U
JIUTMHOM yriieBoaopoaHoit nenu [TAB?

22.  Ypasuenue ['u60ca u ero ananms.

23. Teopust monoMonekysipHor aacopouuu BOT. B yem ee 0COOEHHOCTH M MPaKTUUYECKOE
3HaueHue?

24, VYpaBuenue @peiinginxa U ero ananus. OmnpeneiaeHre KOHCTAHT M €ro MPaKTUYECKOe
3HauCHUE.

25. Teopuss wnoOHHO-OOMEHHOH anmcopOumu. YpaBHeHue HuKoIbCKOro, e€ro aHamms.
[TpakTHyeckoe 3HaUCHHE HOHHO-OOMEHHOH a/1copOLuu.

26. Ponp woHHONM anmcopOumuum B mpouecce 00pa3oBaHUs — KOJUIOMAHBIX — YaCTHII.
Chopmynupyiite npasuino PasHca-ITeckosa.

217. Uro Takoe mnentuzanusa? KakumMu MeToJgaMHu OHa OCYIIECTBISIETCS M MPH KaKUX
YCIIOBUSAX?

28. Uro Takoe snekTpoocMmoc U anekTpodopes? Kak mo BennuuHe 0OBEMHOW CKOPOCTH
MO’KHO BBIYMCIIUTH JIEKTPOKUHETUUECKUN OTEHLIaN?

29. Yro HasbiBaeTcs Koarynsanuei? Kakue npuuuHBI BBI3BIBAIOT Koaryssanuto? OCHOBHOMN
MEXaHHU3M HUX JICUCTBUA.

30. Yto Takoe Mopor KOaryJsiiiy 3JIEKTPOJINTA, €ro Koaryaupyroliias criocoOHOCcTh? B kakux
€AMHMIIAX OHU U3MEPSIOTCA? Y CIIOBUS, OT KOTOPHIX 3aBUCUT UX BEJIMYUHA.

31. Korna mpoucxoauT B3auMHasi KOarymsiiusi 30Jiel U NpU Kakux ycioBuax? Onummre

O0COOCHHOCTH KOAryJIsliid KOJJIOMIOB CMECBIO 3JIEKTPOIMTOB. OT KakuX (DPaKTOPOB 3aBHUCHUT
AQHTArOHU3M M CUHEPIH3M HOHOB B IPOLIECCE KOATryJIsALUn?

32, Monoko Kak TpUPOAHAS AMYIbCHS. OMYJIbraTOpbl, NMPUMEHSEMbIE B IPOU3BOICTBE
MOJIOKOTIPOYKTOB.

33.  Msco W MOJOKOMPOMYKTHI KaK MHKPOTETEPOTCHHbIE M KOJUIOMTHBIE CHCTEMBI.
['omorenmn3anus B MOJIy4EHUHU MSICO U MOJIOKOIIPOJTYKTOB.

34. Uem otnuuaerca komounneie IIAB ot wuctunHOpactBopuMbIX? UTO Ha3bIBaeTcs
KPUTHYECKON KOHLeHTpaluel munemuiooopazoBanus (KKM)?

35. Kakoe sBnenume HaspiBaeTcs comoOunuzanueii? Yem oHo oO0ycmoBieHo? KakoBo
IIPAKTUYECKOE 3HAYEHHUE ITOTO SIBJICHUS B IIMILEBON MPOMBIIUIEHHOCTH?

36. KakoBo npaktuueckoe npumeHenue [IAB? B yem 3akimtouaeTcsi MEXaHHU3M MOIOIIETO

JEeHCTBUSA pacTBOpPOB C HX ncnonbs3oBanneM? Kakue IIAB Ha3pIBaroTCS aHMOHOAKTUBHBIMHU U
KaKHe - KATHOHOAKTUBHBIMU?

37. Yro Ttakoe cTyaeHb, renp? Ilepeuncnure (akTopel cTyaHe- M TeneoOpa3oBaHUs.
OO0BsicHUTE SIBICHUE CHHEPE3HCA.

38. VYKaxuTe XapakTepUCTUKU HaOyXaHUs MOJMMEPOB B HU3KOMOJEKYISAPHBIX KHUIKOCTSX.
Yro Takoe cTeneHb HAOyXaHUs U Kak OHa onpenensercs?

39. CpaBHUTE SBIIEHUS BBICAJMBAHUSA M KOAryJsiiMU. B 4eM CXOACTBO M pa3iIMuue dTUX
saBiaeHui? YTo Takoe TMOTPOIHBIN psia?

40. B yem 3axmouaercs 3¢ ekt [JoHHaHa, U B Kakux (hopMax OH MPOSBISETCS B pa3IMYHBIX
KOJUIOUJIHBIX CUCTEMax?

41. OxapakTepusyiiTe cTpoeHue Moiyiekyn OenkoB. [louemy W Kak H3MeHseTCS 3apsij

0eKOBOM MOJIEKYIIBI B 3aBUCUMOCTH OT BennuuHbl pH pactBopa? Uto Takoe n303/eKTpudeckas
touka oenka (M9T)?
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4. METOAUYECKHUE MATEPHAJIbI, ONPEJE/ITIOLHIAE ITPOLEAY PbI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Tekymuii KOHTPOJIb

TectupoBanue A MPOBEACHUS TEKYIIErO0 KOHTPOJIS MPOBOIUTCS ¢ MOMOIIbI0 CHCTEMBI
JTUCTAaHIIMOHHOTO 00yueHus wiu KoMmmbloTepHoi mporpammbl KTC-2,0. Ha TectupoBanue
orBoautTcss 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHWil BKIO4aeT 20 BOMPOCOB.
KosmdyecTBO BO3MOXHBIX BapuaHTOB OTBETOB — 3 win 4. CTyneHTy Heo0X0AUMMO BBIOpAaTh OAMH
MPaBUJIBLHBIN OTBET. 3a K&K/l MPaBWIIbHBIA OTBET Ha BOIIPOC MpucBanBaeTcs 5 6amwios. [llkana
nepeBoaa: 19-20 mpaBHIBHBIX OTBETOB — OIEHKA «OTIUYHOY» (5), 15-18 mpaBMIBHBIX OTBETOB —
oreHKa «xopomio» (4), 12 mpaBWIBHBIX OTBETOB — OIIEHKA «yAOBJIeTBOopuTeabHO» (3), 1-11
IIPABUJIbHBIX OTBETOB — OLIEHKA «HE yJIOBIETBOPUTEILHO (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJISI MPOBOAMUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIeHT OTBEUYAET HA MIOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE MPEeOCTaBISACTCS.

[IpakTuueckue 3aJaHusl KaKk CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISTCS B MUCHbMEHHOU
dopme. CTyneHTy BbIIaeTCs 3aJjaHue U npeaocTaBisercs 20 MUHYT IS TOATOTOBKH K OTBETY.

IIpomeskyTouHas arrecTauus
DK3aMeH IPOBOJUTCS B YCTHOU QopMme. M3 sK3aMEeHaIMOHHBIX BOIPOCOB COCTABISETCA
20 »K3aMEHAIMOHHBIX OujaeToB. Kaxaplii OWJIET COCTOMT M3 TpeX BOINpocoB. KomruiekT
HK3aMEHAIMOHHBIX OMJIETOB MPECTaBICH B y4eOHO-METOIMYECKOM KOMILIEKCE TUCIUILINHEI.
Ha noarotoBky k 0TBETYy CTyAEHTY npeaocTanisiercs 20 MUHYT.
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