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o benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHAAPTAa BBICHIETO 00pa30BaHUS
no HanpasiaeHuo noarotoBku 19.03.03 IlpogykTbl NuTaHUS >KUBOTHOTO IIPOUCXOXKACHHUS,
YTBEPKIACHHOTO MpUKa3oM MUHHCTEpCTBA HayKd M BbIciiero oOpasoBaHus Poccuiickoii
®enepanuu ot 11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBIIKE PA0OUyIO IPOrpaMMy:

CT. IPENOJaBaTEINb K.O. dyonukas

PabGouast mporpamMma paccMoTpeHa Ha 3aceJaHud KadeApbl XUMUM XUMUH (IpoToKonl Ne 9 oT
«15» anpens 2025 r).

3aBenyrommii kadgeapou A.K. IluBoBap
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PykoBoauTenb 0CHOBHOM NPo¢ecCHOHANbHOMI
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1. Mpeamer. lleaun u 3aqaumn TMCUMILVINHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHOM MPOrPaMMBbI

IIpeamMeToM JAUCHMIVIMHBI  W3YYEHHE CBOWCTB  BENIECTB, HCIOJb3YEMbIX B
CEIIbCKOXO035HCTBEHHOM IIPOU3BOCTBE U B TEXHOJIOTHYECKOM ITHKIIE.

Heabio u3yyeHus1 JTMCHUILIMHBI SBIIeTCS (popMupoBanue y OyIyHIMX TEXHOJIOTOB
OOIEKYIbTYpHBIX,  OOmENnpodecCHOHANBHBIX ¥ NPO(ECCHOHANBHBIX  KOMIETEHIINH,
HaNpaBJICHHBIX  Ha TMOJy4YeHHE (YHIAMEHTANbHBIX 3HAHUH TEOPEeTHUECKUX OCHOB H
NPAaKTHYECKUX MPUEMOB OCHOBHBIX XMMHUYECKHX METOJOB aHAIM3a, a TaKkke (OpPMUpPOBAHHUE
HaBBIKOB HAYYHOT'O OOOCHOBAHMS OOLIMX TEOPETUYECKHX BOMPOCOB MPHU Pa3paboOTKE METO/I0B
aHaJIM3a CHIPHS U MOy (paOpUKaTOB, BIMAIONIMX HA ONTUMH3ALUIO TEXHOJIOTHYECKOTO ITpoIiecca
M KauecTBO TOTOBOM MPOAYKLUMH TNPUOOPETECHHE MPAKTHMYECKHMX HABBIKOB  HAYYHO
HCCIIEI0BATEIbCKOM paboThl B 001acTH (GPU3NIECKON M KOJUIOMIHON XHUMUH.

OCHOBHBIMH 32/1a4aMH SIBJSIIOTCH: IPUMEHEHUE 3aKOHOB TEPMOJUHAMUKH, KHHETUKH,
(OTOXMMHUH, SIIEKTPOXMMHUH, KOJUIOWJHOW XHMHH, a TaK)Ke 3HAHUH OCOOCHHOCTEH CBOMCTB
pacTBOpoB Ui OOBSICHEHUS SIBIICHH, HAOJIOJaeMbIX B TEXHOJOTHYECKHUX CHUCTEMaX, H
HAIpPaBJICHHOTO PEryJIUPOBAaHUS MTPOTEKAIONINX B HUX MPOIIECCOB.

VYray6iieHHOEe H3y4YeHHE OCHOB (PU3MYECKOM XHMHUHU CIOCOOCTBYET pa3BUTHIO Y
oOyyaromuxcst aOCTPaKTHOTO, JIOTHYECKOTO W TEXHOJIOTUYECKOTO MBIIUICHUS, a TaKxKe
YCBOCHUIO MPAaBWIBHBIX MPEACTABICHUI O MPOTEKAIOUINX sBJICHUAX. Beiencrsue Toro, 4ro Bee
TEXHOJIOTUYECKHE CHCTEMBI UMEIOT BBICOKOPA3BUTHIE MOBEPXHOCTH, 0CO00E BHUMAHUE B Kypce
yIensercs OJHOMY W3 KPYHHEHIIMX €ro pasJesioB - KOJUIOMJHOM XUMHHM WIH XUMHHU
MOBEPXHOCTHBIX SIBICHWA M JHCIEPCHBIX CUCTeM. V3ydeHume 5TOro paszena IO03BOJISET
00yYaloUIMMCSl HWMETh COBPEMEHHBIC TPEJICTABICHUS O TPOTEKAOIUX TEXHOJIOTHYECKUX
nporeccax.

MecTo AMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIl MPOrpaMMBbl.

HuctmmumHa «Heopranwdeckass XUMHs» OTHOCHTCS K JUCHUIUTUHAM O00s3aTeIHHON
yacTH, (opMupyeMol yudacTHHKaMu oOpa3oBarenbHbIX oTHomeHuid b1.0.23 ocHoBHOM
npodeCCHOHAIBHON 00pa30BaTeNIbHON MPOTpaMMBbI Bhiciiero oopaszoBanus (nanee — OITOIT BO)
no HanpasieHuto noAroroBku 19.03.03 «IIpoaykTel mUTaHUS )KUBOTHOTO MPOUCXOXKICHUS.

Juctunmumaa «@u3nyeckass W KOJUIOMIHAs XHWMHSD OCHOBBIBACTCS HA  YMEHHSX H
KOMIIETEHIIUSIX, C(HOPMHUPOBAHHBIX B XOJ€ HW3YyYEHHUS JUCHMIUIMH €CTECTBEHHOIO IUKJa:
«Duzukay, «Marematuka» «Heopranumueckass XUMHs», «AHATUTHYECKAs XUMHUS, YATACTCS B 3
CEeMEeCTpE U SIBJISETCS OCHOBOM /ISl U3YUYEHHUs CIEAYIOUIMX AUCHUILINH: «buoxumus», «[lumesas
XUMHSD.



ANCIUIIJINHE,

2. Ilepeuenn

IIAHUPYEMBbIX

o0pa3oBaTeJbHON MPOrPaMMBbI

pe3yJibTaTOB
COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJbTaTAMH OCBOECHUSA

o0y4yeHUs1 1O

Koasl DopmyIMpOBKa HNuaukarTopsl ILlianupyemMsblie pe3ybTaThl
KoMIIe- KOMIIETCHIIUH AOCTH/KEHHUS 00y4eHusI 1O AUCHHILIMHE
TEeHIUA KOMIIEeTeHI N1

OIIK-2 | Cnocoben OIIK.2.1. 3Haet U | - 3HATH:
IIPUMEHSTD IPaMOTHO onepupyer | -pU3HMKO-XUMHUYECKHE 3aKOHBI,
OCHOBHBIE 3aKOHBI | OCHOBHBIMU 3aKOHAMU M | JIeXkallue B OCHOBE
u METO/bI | METOJIaMH HCCIIEZIOBaHUH | MpodeccuoHaNbHOM NesITeNbHOCTH.
UCCIIEI0BAHUI €CTECTBEHHbIX HayK MJis | - yMeTh:
€CTECTBEHHBIX peleHus 3aja4 | -paboTaThb Ha 1abopaTopHo-
HayK Uil pemieHus | mpodeccHoHaIbHON HCCIIEN0BATEIBCKOM
3aj1a4 JEATEIIbHOCTH. 000py10BaHuUU,;
poeCCUOHAIBHO -IIPUMEHSITh METO/IbI
U JeATEeIBHOCTH MaTEMaTUYECKOr0  aHajlu3a U
LIUKJIOB npu MOJIETTUPOBAHUS, OLICHUBATh
pEILLIEHUN. pe3yJIbTaTbl  TEOPETHYECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIIEJOBAHMUS XUMHYECKHX
BELIECTB.
- HMETh HABBIKH:
-IPAKTUYECKUX ¢duzuko-
XUMHYECKHUX IPUEMOB
HCCIeN0BaHNN,
-paboOTBl  C  peakTUBaMH U
1a00paToOpHBIM  00OpYIOBaHHUEM,

HEOOXOMUMBIMU ISl TIPOBEACHUS
HAaYYHBIX UCCJIEOBAHUM.

OIIK.2.2. OcyuiecTBisieT | - 3HATH:
BBIOOp 3aKOHOB U METO/IOB | -(hHU3UKO-XUMHUECKHE 3aKOHBI,
HCCIEI0BAHUI Jexarniue B OCHOBE
€CTECTBEHHBIX HayK s | NpodeccrOHAIbHOMN 1eATeNbHOCTH.
peuieHus KOHKPETHOH | - yMeTh:
3a/1auun -paboTaTh Ha n1abopaToOpHO-
npogeccuoHaTbHON HCCIIE0BATEIbCKOM
JeSITeIbHOCTH. 000py0BaHUH;
-IPUMEHSTh METO/bI
MaTeMaTHYeCcKOro  aHajiuM3a U
MOJICIIUPOBAHUS, OIICHUBATH
pe3yNbTaThl  TEOPETHYECKOTO U
AKCIIEPUMEHTAIBHOTO
U CCIJIETOBaHMS XUMHYECKHX
BELIECTB.
- HMETh HABBIKH:
-IPAKTUYECKUX duzuko-
XUMHUYECKUX TIPUEMOB
HUCCIEeO0BaHUN,
-paboTBl €  peakTUBaMH U
71a00paTOpHbIM  000pYI0BAHUEM,
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HEOOXOJMUMBIMU ISl TIPOBEICHUS
HAYyYHBIX UCCIIEOBAHUN.
OIIK.2.3. - 3HATh:
JleMoHCTpUpyeT yMeHHE | -(DU3UKO-XUMHUYECKHE 3aKOHBI,
MPUMEHITh  KOHKDPETHBIC | JIeXKAIue B OCHOBE
3aKOHBI u METOJIbl | PO ECCHOHATBHON AESITEILHOCTH.
€CTECTBCHHBIX HayK MJIs | - yMeTh:
KOMIUIEKCHOTO  pelieHus | -paboTarb Ha n1abopatopHo-
MIPOU3BOJICTBEHHBIX 3a7a4. | HCCIIEI0BATEIbCKOM
000py10BaHNH;
-IIPUMEHSTh METOIbI
MaTeMaTHUYeCKOro  aHalu3a U
MOJICTTUPOBAHUS, OIICHUBATH
pe3yNbTaThl  TECOPETHUYECKOTO |
AKCIIEPUMEHTAIILHOTO
WCCIIEIOBAHMUS XUMHYECKHX
BCIIICCTB.
- IMeTh HABBIKH:
-PAKTUYECKUX duzuko-
XUMHYECKHUX npuéMoB
HCCIEeN0BaHNN,
-paboTBI C  peakTUBaMU U
1ab0paToOpHbIM  000pYIOBAaHUEM,
HEOOXOJMUMBIMU ISl TIPOBEJICHUS
HAaYYHBIX UCCJIEOBAHUM.

3. O0béM TUCHMIIMHBI U BUABI Y4e0HOH padoThI
3aounast | O4yHO-3a0uHas
Ounas gpopma oOyuenust| Qopma dopma
oOyudeHusi | oOy4YeHHs
B T.4. TIO
Bubl paGot cemecTpan BCETO BCETO
BCETO o o
= =
™ 3 ™ 8
= =
3] 3
OO01ast TPyI0EMKOCTh 4,5/162 4,5/162 4,5/162
ITMCIUILIMHEI, 3a4.€]1./9aCOB, B TOM YHCJIE:
KonTtakTHas paboTa, 4acoB: 108 108 16
- ICKIIUU 34 34 8
- IpaKTHYECKHE (CEMUHAPCKHUE) 3aHSTUS - - -
- TabopaTopHbBIE PAOOTHI 48 48 8
CamocrosiTenpHas paboTa, 4acoB 27 27 146
KonrtakTHas paboTa B 2JIeKTpOHHOH cpene| 26 26 -
(KPBDC)
KoHTposb, yacoB 27 27 -
Bug npomMeXKyTOYHOM aTrTecTaiuu 3K3aMeH 3K3aMeH AK3aMEH
(3a4€T, PK3aMEH)




4, Conep:xkanue IMCUUIIIMHBI

4.1. Pa3nenbl JMCUUIIIMHBI U BU/IbI 3aHATHH (TeMaTU4eCKUil MJ1aH).

11\/@11 Paznen nucuuniauHbl JI 113 JIP KPB3C | CPC
ouHasi hoopMa oOydeHus
Pa3znen 1. OcHOBBI XHUMHYECKOH 12 i 20 8 12
TePMOIMHAMUKHI
1. [Tema 1. IlepBbIii 3aKOH TEPMOJTHMHAMHUKH. 2 - 4 2 2
Tema 2. Btopoili 3akOH TEepMOJIMHAMUKHU.
2. 2 - 6 2 4
Da30BbIE PABHOBECHSL.
Tema 3. PactBOophl. DUBNKO-XUMHUYECKUE
3. [cBoiicTBa pacTBOpOB. Komnurarususle 4 - 6 2 4
CBOICTBa pacCTBOPOB.
Tema 4. PacTBOpbI 31ekTponuToB. BydepHbie
4. lcmecu.  Ompenenenust pH — Oydepnsix| 4 - 4 2 2
ACTBOPOB.
Pa3nes 2. OCHOBBI 3JIeKTPOXMMHH 6 - 6 6 4
Tema 5. Dnekrpoansie mpomecchl u DJIC.
5. [DIEKTpONpPOBOIHOCTH pactBopoB.| 4 - 4 4 2
KonaykromeTpus.
6. [Tema 6. Kuneruka u Karajams. 2 - 2 2 2
Pa3znea 3. Kosutonanas xumus 16 - 22 12 11
7 Tema 7. I1oBEepXHOCTHBIE SIBJICHHS HA TPAHULIE 4 i 5 4 3
aznena ¢as.
8. [Tema 8. AncopOrusi. 4 - 6 2 3
9. [Tema 9. lucriepcHbIC CHCTEMBI. 4 - 6 4 3
Tema 10. YcTONUMBOCTD KOJIOUIHBIX CUCTEM.
10. . 4 - 4 2 2
PactBopsl BMC u ux cBoicTBa.
HToro: 34 - 48 26 27
3aouHas popma oOydeHHs
Pazgen 1. OcCHOBBI XHMHYeCKOH 3 i 5 65
TEPMOIMHAMUKHI
1. [Tema 1. IlepBblii 3aKOH TEPMOANHAMHUKH. 1 - 2 17
5 Tema 2. Bropoil 3akoOH TEpMOIMHAMHUKH. 0,5 ) 1 16
Da30BbIE PABHOBECHSL.
Tema 3. PactBopbl. @PU3NKO-XMMHUYECKUE
3. [cBoiicTBa pacTBOpOB. Komnuratusuele 1 - 2 16
CBOICTBA paCTBOPOB.
Tema 4. PactBOpbl 37ekTponuToB. bydepHbie
4. lemecu.  Ompenemenuss pH  Oydepnbrx| 0,5 - 1 16
ACTBOPOB.
Pa3jien 2. OCHOBBI YJIEKTPOXUMHH 1 - 2 32
Tema 5. Onextpoansie mnponecchl n JC.
5. [DIEKTpONpPOBOAHOCTH pactBopoB.| 0,5 - 1 16
Konnykromerpus. Ilorenimomerpus.
6. [Tema 6. Kuneruka u xatauus. 0,5 - 1 16
Pa3znea 3. Kosutonanas xumus 2 - 4 65
7 Tema 7. IIoBepXHOCTHBIE SBJICHUS HA IPaHULE 0.5 ) 1 16
asznena ¢as




8. [Tema 8. AncopOuws. 0,5 - 1 16
9. [Tema9. JlucriepcHbIE CHCTEMBI. 0,5 - 1 17
10. Tema 10. YcToitunBOCTH ISOHHOI/I,Z[HBIX CHUCTEM. 0.5 i 1 16
PactBopsl BMC 1 ux cBOMCTBaA.
U Toro 8 8 146

OuHo-3204Has (hopMa 00yUeHUs

4.2. Cogepxxanue pa3iejioB Y4eOHOM IUCIUIINHBI.

Pa3znen 1. OcHOBBI XUMHYECKOH TEPMOIMHAMUKH

Tema 1. [lepBblii 3aK0OH TEPMOIMHAMMKH.

IIpenMer m 3amauM XUMUYECKONH TepMOAMHAMHMKH. OCHOBHBIE IIOHATHA: CUCTEMA U €€
BUBI (M30JIMPOBAHHBIC, 3aKPHITHIE, OTKPBITHIC, aAMa0aTUYECKH H30JIMPOBAHHBIE), COCTOSHUE
CHCTEMBI, HapaMeTpbl COCTOSHMS, (PYHKIMM COCTOSIHMSL M Ipouecca. TepMoJuHaMudyeckoe
paBHOBecue. TepMOIMHAMHYECKUE TPOLIECCH: 00paTUMBbIE U HEOOPATHUMBIE, CAMOTIPOU3BOJIHLHBIE
U HecamoIlpou3BosibHble. TernoBble 3peKTsl: 00pa3oBaHMsl U CrOpaHMsl BELIECTB, arperaTHbIX
IIPEBPALICHUM, peaKLUU HENTPaau3aluy, pacTBOPEeHUs U ruaparauuu. CTaHIapTHBIE TEIUIOTHI.
Tepmoxumnueckue ypaBHeHus. llepBblli 3aKOH TepMOAMHAMUKH. HacTHbBIE ciydad NEPBOTO
3aKOHa TePMOAMHAMHUKHU. BHyTpeHHss sHeprus, Temiora u padorta. TemioTsl MpoLeccoB npu
MOCTOSITHHOM O0BbEeMe M JaBJICHUHU, COOTHOIICHHE MEXAY HUMH. ODHTaiblus. 3akoH [‘ecca.
CrnenctBus U3 3akoHa ['ecca. 3aBUCHMMOCTb TEIUIOBOrO 3(dekTa oT Temmeparypbl. MosspHas
TeroeMKocTh. YpaBHeHus: Kupxroda. Kanopumerpus. Pacuer craHgapTHBIX TeEIIoT
XMUMHUYECKHX PeaKluil 10 cTaHIapTHRIM TEIIOTaM 00pa30BaHUs U CTOPaHMS BEIIECTB.

Tema 2. Bropoii 3akoH TepMOAMHAMHUKH. BTOpoll 3akOH TEpMOJMHAMHKH, €ro
(bopMyIMpPOBKH. DHTPONUS — (QYHKLHUSA COCTOSIHUSA cUCTeMbl. CTaTUCTMUYECKOE HCTOJIKOBAHUE
HNOHATUS HTpONUU. CBSA3b SHTPONUU C TEPMOJUHAMUYECKON BEPOSTHOCTHIO. CTaTUCTUYECKUI
XapakTep BTOPOro Haudana TepMoauHaMuku. @opmyna bonbsivana. Beranciaenue sHTponuy npu
¢azoBbIx nepexoax. [[puMeHeHre BTOPOro Havalla TEPMOJMHAMHUKH K N300apHO - (M30XOPHO-)
U30TepPMHUUECKUM TpoleccaM. TepmoauHamudeckue ¢GyHKuu. OHeprus [u06ca, sHeprus
I'enpmronsna.  TepMmoauHamuueckas TEOpUsl  XUMHUYECKOro  cponactBa.  OmpeneneHue
HalpaBJIeHUs Tpoliecca W YCIOBUIM paBHOBecus. MakcumanbHas paGota mporecca. [lonesnas
pabora. l3MeHeHue HHTpONMM B HU30JHMPOBAHHBIX CHCTEMax. BBIUMCIEHMSI SHTPOINUU MpPH
U30TEPMUUYECKUX TMpoleccax W ¢ HU3MeHeHueMm temnepaTypbl. [lonsTtus: ¢asza, uymciao
KOMIIOHEHTOB, YHUCJIO CTENEeHeW cBOOOABI. YCIOBHS TEPMOAMHAMUUYECKOTO PAaBHOBECHS MEXKIY
dazamu. [IpaBuno (a3 I'mb6ca. PaBHOBecHs B OJHOKOMIIOHEHTHBIX cHcTeMax. Jlnarpammbl
cocTosHMs Boabl. YpaBHeHue Knaneinpona-Knaysuyca. TepmoauHammyeckue CBOMCTBA
pacTBOPOB.

Tema 3. PacrBopbl. PU3MKO-XMMHUYECKHE CBOMCTBAa pacTBopoB. KosuturarusHbie
CBOMCTBA PaCTBOPOB.

Konnurarusnsle cBoiictBa pactBopoB PactBopsbl. IlonsATre 0 pacTBopax. Pa3zbaBneHHble
pactBopbl. PactBOopuMOcTh Taz0B. 3akoHbl Payns. Kpuockomuss m s0ynmockomnus. OcMmoc.
OcMoTrdeckoe JaBieHne pacTBOpoB. 3akoH Baut-I'odda. buonorndeckue mporecch U ocMoc.
N3oToHnueckuit ko3¢ HUIUeHT.

Tema 4. PacTrBopsl 3i1ekTposnToB. Bydepubie cmecu. Onpenenenuss pH 0ygepHbix
PacTBOPOB.

PactBopbl. CriocoObl BbIpaKeHHsI KOHLIEHTPALMK PAcTBOPOB. MolisipHas KOHILIEHTpALys,
MOJISIpHAsi KOHLIEHTpAIsl SKBUBAJIEHTA, MaccoBasi JIOJsl, TEPMOJUHAMUYECKIE IPUINHBI 00pa30BaHus
PacTBOPOB, (PU3NUECKUE U XUMUUECKUE CHJIIbI, 00YCIIOBIIMBAIOIIIE 00pa30BaHUE PaCTBOPOB.

Pa3neua 2. OCHOBBI 2JIEKTPOXHMMHH.

Tema 5. Duexkrtpoanbie mnpoueccbl U IAC. DIeKTPONPOBOIHOCTH PACTBOPOB.

Konaykromerpus. Ilorennuomerpus.



DJIEKTPOXUMHUA.  DJIEKTPONPOBOJHOCTh  PACTBOPOB  DJICKTPOJIUTOB. YJIEJIbHAs U
HKBHUBAJIEHTHAs! JJIEKTPONPOBOJHOCTh. 3akoHbl AppeHuyca u Kosbpayma. Omnpenenenue
CTETNEeHHU M KOHCTAHTHI IMCCOLMALINN CIA0bIX 3JEKTPOIUTOB. DIEKTPOIHBIE MTpoLecchl. JIBOMHOMN
ANeKTpUUeCcKui ciiod. YpaBHenue HepHcta. DnekTpojaHble MNOoTeHIUaNbl. BoaopoaHbiit
3JeKTpoA. 'anpBaHMYECKUE U KOHUEHTpAlMOHHbIE enu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHLHUANbl. JJIEKTPOAbl CPaBHEHUS U MHAUKaTOpHble. KoHaykTOMETpHSL.

Tema 6. Kuneruka u karajams.

XuMunueckas KHHETHKA U Kataiu3. [[oHsITHE 0 CKOPOCTH XUMHUYECKOW peakuun. Biausaue
KOHLICHTpAllUl Ha CKOPOCTb XUMHUYECKHUX peakuuil. [lopsaok M MOJIEKYJISpHOCTh PEaKLHM.
Mexanu3m peakuuii. Peakuuu nepBOro M BTOPOro mnopsjaka. BiusHue TtemmnepaTypbl Ha
CKOpocTh xuMuueckux peakuui. [IpaBunmo Baut-I'odda. YpaBrenwe AppenHuyca. DHeprus
akTuBaluu. Karaius, ero OCHOBHbIE 3aKOHOMEPHOCTH. Te€OopHus MPOMEKYTOUHBIX COCIUHECHUM.
['omMoreHHslii U reTeporeHHbld Karanu3. CKOpPOCTHM TE€TEPOTeHHBIX XMMHUYECKHX ITPOLIECCOB.
KonebarenbHble peakuuu.

Pa3pea 3. Kosstonanass xXumus

Tema 7. IloBepXHOCTHBIE SIBJICHHSI HA TPaHUIlEe pa3jaena ¢as.

[ToBepxHocTHbIe siBIeHHS. CBOOOIHAS SHEPTUS CUCTEMbl M BEIMYMHA MOBEPXHOCTH.
[ToBepxHOCTHOE HaTsDKEHHE. AJCOpOLMS Ha IOBEPXHOCTH pasjena >KMJIKOCTh - ras.
[ToBepxHOCTHO-aKTHBHBIC BemlecTBa. YpaBHeHHe [uO6ca. ['mapodunbHbie U rHApOPOOHBIE
noBepxHocTu. KpaeBoit yros cMaurBaHusl.

Tema 8. AncopOuus.

AncopOmmsi Ha TBEpABIX MOBEPXHOCTAX. M30TepMbl  aacopOumu. YpaBHEHHE
Opeiinuxa. Teopun aacopouuu Jlenrmiopa u BOT. AncopOuust snexTponutoB. MoHHBIN
obmeH. MonuTel. COpOIIMOHHBIE TIPOIECCH B OMOJIOTHYECKUX CHCTEMAaX.

Tema 9. [lucnepcHblie cucTeMbl.

XuMusi TUCHEpCHBIX  cucteM. JlucmepcHass ¢daza ©  JIMCIIEPCHOHHAs — cpeja.
Knaccudukanus mucnepcHbix cucteMm. Ilpupona KOUIOMAHBIX CHUCTeM. MeToAbl MONydYeHus
KOJUIOWJHBIX PACTBOPOB. MOJEKYIAPHO-KMHETUYECKUE CBOMCTBA KOJUIOWJHBIX CHCTEM.
bpoynoBckoe nBmwxenue. uddysusa. CeauMeHTallMOHHOE paBHOBecHE. MeETO/bl OYHCTKU
KOJUIOUJIHBIX cucTeM. Jlnanus, anekrponuanus, YiaeTpaduisTpanus. MeMOpaHHOe paBHOBecUE
JloHHaHa. DJEKTpUYECKHE CBOWCTBA KOJUIOMAHBIX cUCTeM. CTpyKTypa IBOMHOIO CJOS Y
MOBEPXHOCTH KOJUTOMIHBIX YaCTHIl. DJIEKTpOKHUHeTHUeckue sienus. uddy3usiii cnoit. [3era-
noTeHMan. MunenisipHas TEOpusi CTPOCHHS KOJUTIOMAHBIX PACTBOPOB.

Tema 10. YcroiiunBocth Ko1onAHbIX cucteM. PactBopst BMC 1 ux cBoiicTBa.

Kunernueckass u arperatuBHasi YCTOMYMBOCTh KOJUIOMAHBIX cucTteM. Koarynamus.
[IpaBuno [ynbne-I'apau. Koarynmdmuss W 3IEKTPOKMHETHYECKHMHA MOTEHIMaN. Teopus
koaryysiiuu.  Cta0unu3anusi KOJUIOMAHBIX CHUCTEM. BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
OCOOEHHOCTH CTPOEHMSI UX MOJeKysl. ['MOKOCTh MOJeKys. DJacTUYHOCTh U IUIACTUYHOCTh
nonumepoB. Ilpupoansie u cunternyeckne BMC. MonekynsipHas macca M (ppakIMOHHBIN
cocraB nosuMepoB. BzammoneilicteBue BMC ¢ pactBopureneM, TEpMOJIMHAMHKA IPOLECCOB
HaOyxanust U pactBopeHus. Cremenp HaOyxanuss BMC u kuHeTHKa mporecca HaOyXaHUS.
JaBnenue u temnora HaOyxaHusa. @axtopsl HaOyxaHus. [Iponeccsl HaOyxaHus B TEXHOJIOTHU
IPOAYKTOB MUTaHMs. MeMOpaHHOe paBHOBecHe. PacTBOPBI BEICOKOMOJIEKYJISIPHBIX COEAMHEHUM.
O6mas  xapaktepuctuka pactBopoB BMC. ConbBatamus MOJEKYJI.  DIEKTPUUYECKHE,
MOJIEKYJISIPHO-KUHETUUECKHE M ONTHYECKHE cBolcTBa pactBopoB BMC. OcmoTnueckoe
nasnenue. Hapymenue ycroitunBoctu pactBopoB BMC. BricanuBanue; ¢pakTopsl, BIUSIONINE HA
npoliecc BblcaiuBaHUs. JIMOTpOnHBIE psiibl KATUOHOB M AHUOHOB. AccolManusi MOJEKYJ B
pacTBOpAxX MOJIUMEPOB. 3aCTyAHEBAHNE. XPYIKHE U AIACTUYHBIE Tesid. DaKkTophl, BAUSAIOIINE HA
nporecc reneodpasosanus. Tukcorponus. Cunepesuc. buonornyeckoe 3HaueHHE CHHEpE3HCA.
SBnenne koanepBauuu. IIporueccel CTpyKTYypoOoOpa3oBaHHMS M CHHEpe3nca B TEXHOJIOTHH
IPOAYKTOB MUTaHUS. 3alMTHOE aelcTBUe pacTBopoB BMC. ®usnko-xuMu4ecKue CBOMCTBA
6enkoB. benku kak aM(OIUTHI; CBOMCTBA OEITKOB B H303JICKTPHUECKOM COCTOSTHUH.



4.3. [lepeueHb TeM JIeKLIMIA.

Ne
n/n

O0bem, u

Ha3zBanue TeMmbl,

¢dopma o0yuenust

paccMaTpHBaeMble BOIIPOCHI Ounas 3aounas Ouno-
3a04HasA
Pasnen 1. OcHOBBI XUMHYECKOH TEPMOJINHAMHUKH 12 35
1 | Tema 1. IlepBblit 3aKOH TEPMOJMHAMUKH. 2 1
2 Tema 2. Bropoii 3akoH TepMoAguHaMHUKH. Da30BbIe 5 1
paBHOBECHSI.
3 Tema 3. PactBopbl. ®U3UKO-XUMHUUYECKHE CBOMCTBA 4 075
pactBopoB. KosmurarusHble CBOMCTBA pacCTBOPOB. ’
4 Tema 4. PactBopel 3JeKTpOJIUTOB. bydepHbie 4 0.75
cmecu. Onpenenenus pH 6ydepHbIX pacTBOPOB. ’
Pasjen 2. OCHOBBI 2J1IEKTPOXUMHH 6 15
Tema 5. DOnektpomuble mpomeccel u  JJIC.
5 | DneKTponpoBOAHOCTh pacTBOpPOB. 4 0,75
Konaykromerpus. [lorenunomerpus.
6 | Tema 6. Kunernka u kataaus. 2 0,75
Pa3nea 3. Kosutonanasi xumust 16 3
Tema 7. lloBEpXHOCTHBIE SIBICHUS Ha TPaHULE
7 4 0,75
paznena das.
8 | Tema 8. AncopOuus. 4 0,75
9 | Tema 9. JlucriepcHbIC CUCTEMBI. 4 0,75
Tema 10. YcTONYMBOCTH KOJUIOUIHBIX CHCTEM.
10 . 4 0,75
PactBopsl BMC u ux cBoiicTsa.
Hroro 34 8
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
He npenycMoTpeHsl yd4eOHBIM IPOLIECCOM.
4.5. Ilepeuennb Tem J1a00PaTOPHBIX padoT.
Ne O0bem yacoB
w/m Tembl 1abopaTopHBIX padoT (hopma 00y enus
OYHasl | 3204YHAsl | OYHO-
3a04HAas
Pa3znen 1. OCHOBBI XUMHYECKOH TEPMOJINHAMHKH 20 3,5
1 | Tema 1. IlepBblii 3aKOH TEPMOJIMHAMUKH. 4 1
5 Tema 2. Bropoil 3akoH TepmoauHamuku. da3oBbie 6 1
paBHOBECHSI.
3 Tema 3. PactBopbl. PU3HKO-XMMHYECKHE CBOMCTBA 6 1
pactBopoB. KosmuratrBHble CBOMCTBA pacTBOPOB.
4 Tema 4. PactBopsl snektposntoB. bydepHbie cMmecH. 4 05
Omnpenenenus pH 6ydepHbIX pacTBOPOB. ’
Pazjen 2. OCHOBBI 2JIEKTPOXUMHH 6 15
5 Tema 5. DOmnekrpogubie mnpoueccsl u  I/C. 4 0.75
DIeKTPONpPOBOAHOCT pacTBOpoB. KoHaykTomeTpusi. ’
6 | Tema 6. Kunernka u KkaTaaus. 2 0,75
Pa3znea 3. Kosutonanas xumus 22 3




Tema 7. IloBepXHOCTHBIE $BJICHHMS Ha TpaHULE
7 6 0,5
pasnena ¢as.
8 | Tema 8. AncopOums. 6 0,5
9 | Tema 9. JluctiepcHbIC CHCTEMBI. 6 1
Tema 10. VYcTOMYHMBOCTH KOJUIOMIHBIX CHCTEM.
10 . 4 1
PactBopst BMC u ux cBoiicTBa.
Hroro 48 8

4.6 Buabl caMoOCTOSITEJIbHOW pPadoOThl CTYJ€HTOB M IepedyeHb Y4eOHO-MeTOIAMYeCKOro
o0ecreyeHUs ISl CAMOCTOSITEJIbHOM PadoThl 00y4aloIUXCH.

4.6.1 IloaroroBKa K ayIMTOPHBIM 3aHATUAM

[lepen odepenHbIM ayIUTOPHBIM 3aHITHEM CTYACHTY HEOOXOIMMO 3aKpPENUTh TMOJy4YECHHBIC
3HaHuA. J{J1s 3TOro HeoOXOANUMO:

- U3Y4YUTh KOHCIEKT JICKLIHI MO NPeabIIyIIEN TEME;

- U3YUYUTh COOTBETCTBYIOIIMM pa3aei 110 TEME B OCHOBHOM U JIONOJIHUTEIIbHOM PEKOMEH1yeMOM
JIUTEpAType;

- BBITIOJTHUTH MUCbMEHHOE JIOMaIllHEee 3a7jaHue (€CIIH MPEeTyCMOTPEHO).

4.6.2 IlepevyeHb TeM KypcOBBIX padoT (IIPOEKTOB)

KypcoBbie paboTh! (IpOEKThI) HE IPESYCMOTPEHBI.

4.6.3 Ilepeyenn TeM pedepaToB, pacuieTHO-TPauUeCKUX padoT

Pedepartsl, pacueTHO-Tpaduueckue paboThl HE IPEAYCMOTPEHBI.

4.6.4. IlepeyeHb TeM H Y4YeOHO-METOIMYECKOro oOecrneyeHHs IS CaMOCTOSTEIbHOI
padoThI 00y4aAIOIIMXCH.

Vaebiio- O0béMm, u
Ne o dopma oOyueHus
i Tema camocTosTeTbHON Pa0OTHI | METOJAUYECKOE R
obecrnieueHue OYHas 3a04Has
-3a04Hast
Pa3nes 1. OcHOBbI XUMHYECKOl TEPMOAUHAMUKH 12 60
1 Tema I. [IepBbrit 3akoH| IImnasos LT, 5 15
' [TepMOJMHAMUKH. [TuBoBap A.K.
Tema 2. Bropoit 3akoH| Pusnueckasd n
2. [TepMOJIUHAMUKHU. ®dazoBele| KOJIJIOHIHAS 4 15
ABHOBECHSI. XuMuUs. YueOHoe
Tema 3. PacrBopsl. ®usuko- M0COOHE IS
3 [XMMHYECKHE CBOMCTBA PacTBOPOB. CTy/ICHTOB 4 15
" KomnuratuBHble CBOMCTBA| CEIBbCKOXO35UCTB
ACTBOpPOB. CHHBIX
CIIELUATLHOCTEMN.
Tema 4. PactBopsl anektponutos. JIyranck, IHAY.
4. Bbybpepubie cmecu. Onpenenenns; 2020.— 130 c. 2 15
pH OydepHBIX pacTBOPOB. ISBN 966-626-
348-3
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ITunasos III. T'.,
Hyo6unxkas XK.O.
3agauu u
YIPaKHEHHUS 110
o0mieit u
HEOPraHUYeCKoi
XUMUU. —
Jlyranck: JIHAY,
2008. — 400c.
Hemuna, O. B.
®dusnyeckas u
KOJUIOUTHAs
XUMUA : yueOHoe
nocobue / O.B.
Hemuna, N.1.
l'onoBHeBa. —
Mockaa :
NH®PA-M,
2024. — 200 c.
— (Bricmiee
o0OpasoBaHue). -
ISBN 978-5-16-
019669-5. - TekcT
: DJIEKTPOHHBIMN. -
URL:
https://znanium.ru
/catalog/product/2
133636 (nara
oOpareHus:
11.04.2025). —
Pexxum nocrymna:
10 TIOJIMTUCKE.

Pazien 2. OcHOBBI 3J1eKTPOXUMHH 4 30
Tema 5. DnekTpoaHble IPOLECCHI -/-
5. m OAC. DnekTponpoBOIHOCTH 2 15
actBopoB. KoHykTomMeTpusi.
6. [Tema 6. KuHeTtnka u KaTajms. 2 15
Pa3znea 3. KonstonaHass xumus 11 56
Tema 7. IToBepXHOCTHBIE SIBJIEHUS -/-
7. 3 14
Ha rpaHulle paszaena ¢as
8. [Tema 8. AjmcopOrusi. 3 14
9. [Tema 9. JlucniepcHble CUCTEMBI. 3 14
Tema  10. Y CTONYUBOCTH|
10. koyIoMAHBIX cucTeM. PacTBOpHI 2 14
BMC u ux cBoiicTBa.
Bcero 27 146
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4.6.5. IlepedyeHb TeM 3aHATHIH 1JIsI KOHTAKTHOH pa0doThl B 3JIEKTPOHHOIi cpejie

O0BéM, u
VYuebHo- dopma oOyueHust
No Tema camocTosATEIbHON PAOOTHI METOANYECKOE OYHO
n/n 00CCIEYCHHE | oypag | 3a0unast -
3a04Has
1. [[IepBbIit 3aKOH TEPMOIUHAMHUKH. a 2 -
9 Bropoii  3akoH  TepmoauHaMuku.  Das3oBble = 5
. o -
paBHOBECHS. =
]
3 PacTBOpBI. DU3UKO-XUMUYECKUE CBOWCTBA = 9
" pactBOpoB. KoymuraruBHbIe CBOWCTBA PACTBOPOB. E
=
4 PactBopbl  anmekTponuToB. bydepHbie cmecH. = > )
" Onpenenenus pH OydepHbIX pacTBOPOB. = ;ﬂ )
S
5 DJIEKTPOIHBIC MPOILIECCHI u SJIC. S g 4
. H -
(DIIEKTPOIPOBOITHOCTh pacTBOpPOB. z 6(
6. [Kunernka u Karamms. = 2 -
: 2
7. [ToBepXHOCTHEIC SIBJICHUS HA TPAHMIIC pa3jeina dhas g 4
[}
8. |AncopOuus. = 2
Qo
9. JlucrnepcHble CUCTEMBI. = 4
4
10 'Y CTOMYHUBOCTh KOJUIOWJIHBIX CHUCTEM. PacTBOpbI 2 5
"IBMC u ux cBOiCTBa. )
Hroro 26 -
4.5.6. JIpyrue BBl CAMOCTOSITEIbHOI paG0Thl CTYJI€HTOB.
No .
wn Buna camocTositenbHOM paboThI
1. Odopmienue pabounx TeTpagei U 0TUETOB M0 JIA0OpaTOPHBIM paboTam
4.7. IlepeyeHb TeM ¥ BUI0B 3aHATHIA, IPOBOJAMMBIX B HHTEPAKTUBHOI (opme
9
Ne ®opmMma TeMa 3aHsITIs WHTepakTUBHBIN O0newm,
/1 3aHATHS METO q
1 JlaGopaTopHas Onpenenenre >HTaIbIANA OO6cyxnenue u 2
pabota TUApaTalUN CHUCTEMHBIN aHAIN3
5 CeMuta Konnurarneasie cBolicTBa Ob6cyxnenue u 5
P pacTBOPOB CHUCTEMHBIN aHAJIN3
3 JlaboparopHas Bydepnbie pacTBOpHI 1 UX Ob6cyxneHue u 5
pabora CBOWMCTBA. CHCTEMHBIN aHaJIN3
4 JlaGopaTopnast | MeToapl OyYSHUS KOJUIOUTHBIX OO6cyxnenue u 5
pabota pacTBOPOB CHUCTEMHBIN aHaJIN3
Bcero 8
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S. ®oHJ OLICHOYHBIX CPEACTB ISl MPOBeJIeHUsI POMEKYTOUHOM aTTecTALNHU

[TonHoe onucanue (oHAAa OLEHOYHBIX CPEACTB TEKyIIed M IPOMEKYTOUHOW aTTecTaluu
00y4aroIuXcsl ¢ NEPEYHEM KOMIIETEHIIMM, ONMCAaHUEM IOKa3aTesled U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, [IKaJl OLIEHUBAHMs, TUIIOBbIE KOHTPOJIbHbIEC 33/1aHUSI M1 METOUYECKNE MaTepUallbl
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH [TpOrpaMMe.

6. YyeOHO-MeTOANYECKOE o0ecnmeYyeHne JUCIHUILINHBI.
6.1. Pexomenayemasi JuTepaTypa.

6.1.1. OcHoBHas iMTEpPaTYypAa.

Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHUE, MECTO U3IaHHUs, U311-BO, O] U3AAHUS, KOJIUYECTBO CTPAHUI]
/1 oubimoTexe.
[Tunaso II.I'., IluBoBap A.K. ®dusmyeckas u KOJJIOUAHAS XUMHS.
1. | YueOHoe  mocobue  uii  CTYOCHTOB  CEIIbCKOXO3SHCTBEHHBIX 40
cnenuansHocTelt. JIyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[MunasoB HI. T'., Qybounxkas X.O. 3agaun u ynpaxkHeHus: Mo oOIen u 40
2 | Heoprannueckoil xumuu. — Jlyranck: JIHAY, 2008. — 400c.
Hemuna, O. B. ®usndeckast u KoutougHas XUMUs : yuyeOHoe mocodue /
0O.B. llemuna, N.U. I'onoBreBa. — Mocksa : UHOPA-M, 2024. — 200 .
3 | c. — (Bricmee obpazoBanme). - ISBN 978-5-16-019669-5. - Tekcr : HICKTPOHHRIH
anektpoHHbid. - URL: https://znanium.ru/catalog/product/2133636 (nara pecype
obpamenus: 11.04.2025). — PexxuM focTyna: mo MoJIMUCKe.
6.1.2. JlonosiHATEIbHAS JIMTEPATYPA.
Ne i/t ABTOp, Ha3BaHWE, MECTO U3IAHUS, U3IATEILCTBO, TOJl U3/IAHUS, KOJTUIECTBO CTPAHMUII

XuMusi: n30paHHble pa3zessl o0mmel GU3NIYecKoil 1 KOJUIOUIHOM XUMHUH : yueOHOe
rnocobue / O. B. Auapromkosa, T. Boctpukosa, A. B. IlIBeipeBa, E. FO. ITomnoga. -

1 [HosocuGupck : HI'TY, 2011. - 160 c. - ISBN 978-5-7782-1581-8. - Tekcr :
piiekTpoHHBIH. - URL: https://znanium.com/catalog/product/558715 (nara obpamienus:
11.04.2025). — Pexxum 10CTyma: Mo NOAIUCKe.

6.1.3. MeToanueckne yKa3aHusi s 00y4arOUMXCs 0 OCBOCHHIO TUCHHUIINHBI.

Ne

/o ABTOp, Ha3BaHUEC, MECTO U3aHUs, U3]1-BO, I'OJ U3JaHUA, KOITUMYCCTBO CTPAHUI]

[TunaBoB IIL.I., lyOummkas XK.O. ®usnuueckas u KoIoWIHAs XUMHUS. MeToaudecKkue
1. |ykazaHus Mo M3YyYECHUIO AUCIUTUIMHBI M 3aaHUS JIJI1 KOHTPOJBHOU paboThl. — JlyraHnck:
JTHAY, 2017. - 43 c.

MeTtoanueckre ykazaHus K Ja00paTOpHOMY MPAKTUKyMy MO (U3NYECKOW U KOJIJIOUTHOU
2. [XUMHH JJs CTyJIeHTOB (aKyIbTeTa MUIIEBBIX TexHonorui. — Jlyranck: JICAY, 2023. — 21
C.
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6.2.

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceT «MHTepHeT»

(nanee - cerb «AHTEpHET»), HEOOXOAUMBIX /ISl OCBOCHUS TUCHHUILINHBI.

Ne /it Ha3Banue nHTEpHET-pecypca, aapec U PEKUM JIOCTYIIA
1. DrnekrponHas obpazoBatenbHas cpena JITAY]. Pexum gocryna https:// :
5 Buxkuneauss —  cBoOomHas — dHIWKIoneAws. [OnektpoHHbi  pecype].  URL:
" https://ru.wikipedia.org/wiki (mata oopamenus: 11.04.2025).
3 O6pazoBatenbublii  mopran KyOI'AY [Onekrtponsslii  pecypc]: Pexum moctyma:
" http://edu.kubsau.local (nara obparenus: 11.04.2025).
4 [Di1ekTpoHHO-OMONMMoTeYHass cucteMa «AncOyk» (iBooks) - http://ibooks.ru (mara
" loopamenus: 11.04.2025).
5 [DIIeKTPOHHO-OMOIMOTEYHAsT CHCTeMa H3JaTeibcTBa  «3HaHmym» -  http://www.
" https://znanium.ru (nara obpamenus: 11.04.2025).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
6. [premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (marta
oOparenus: 11.04.2025).
7 BapyOexnas 0a3a  jmaHHBIX  pedepupyeMbIX  HAy4YHBIX OKypHaIOB  Agris -

http://agris.fao.org (nara oOpamenus: 11.04.2025).

6.3. CpeacrBa odecnevyeHusi 0CBOCHUS TUCIHUTIAHBI.

6.3.1. KomnboTepHbie 00y4awiue 1 KOHTPOJIHPYIOIIHE NPOrPaMMBbl.

Ne | Bun yue6noro | HammenoBaHnue mporpamMMHOTO

cI)yHKI_II/ISI InIporpaMMHOI'O obecrmeueHus

n/m 3aHATHUA oOecrieyeHus MOJIENUPY
KOHTpPOJIb oOyyaromas
ronas

1 Ulexuuu CucreMa TUCTAHIIMOHHOTO + + +
oOyuenust Moodle.
Microsoft Office 2010 Std.

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

6.3.2. Ayauo- u Bu1€0nocoousi.
Aynuo- ¥ BU1€0NOCOOUs HE MPEIYyCMOTPEHBI.

6.3.3. KoMmnbloTepHbIe Mpe3eHTAllMU y4eOHbIX KypCOB.
KommnbroTepHble pe3eHTaun yueOHbIX KypCcOB HE IPEAyCMOTPEHBI.
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https://ru.wikipedia.org/wiki
http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

7.0nucanne MaTepuabHO-TEXHUYECKOW 0a3bl,

HEOOXO0AMMOM JJIsl  OCYLIEeCTBJICHUSA

06pa30BaTeﬂbHOF0 nmpomecca mo IMCIMIJInHEe

HaumenoBanue o6opy0oBaH-

Ne | HbIX yueOHBIX KaOUHETOB, [lepeueHb 0OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHS MaTEepUajIoB
3aHATUH
[-410 — yueGnas aymutopusiCron — 21 wr., ctyn — 39 wr., mkad — 8 mr., Tymbouka — 4
s IPOBEICHUAIIT., Jocka — 2 mT., JjabopaTopHoe 00OpyIOBaHUE,
JIEKIIMOHHBIX, JIA0OPAaTOPHBIX[TabOpaTopHast Mocyaa (KoJaObl, MUMETKH, OIOPETKH, BOJSHBIC
U NPAKTUYECKUX  3aHATHUH,XOJOJMIBHUKU U np.), XUMHUYECKHE PEaKTUBBI,
1 |[FpymHIoBbIX U|[IEMOHCTPAIIMOHHBIE MaTepuaiabl (CTEHABl U Tp.), y4eOHO-
VH/IMBUTYJIbHBIX METOAMYECKHE MAaTepUAIIbI.
KOHCYJIbTaIH, TEKYIIETo
KOHTPOJIS,, [POMEXYTOUYHOM
aTTecTaluu "
CaMOCTOSITEJIbHON PabOoTEhI
[-415 — yueGnast aymutopusiCron — 18 mr., ctyn — 16 mr.,, mkap — 2 mT., mKad
s OPOBEICHUSABBITSOKHON — 1 mT., TymOouka — 1 mr., jnabopaTopHOE
JIEKIIMOHHBIX, J1TA00paTOPHBIX|000PYI0BAHNE (BeChl  TEXHO-XMMHYECKHE,  IIKa]bI
U IPAKTUYECKUX  3aHATHUIL,/CYILWIbHbIE, BBITSKHBIC, BOJSHBIC OaHU U JIp.), JabopaTopHast
o [FPYHIOBBIX unocyna (Koyuobl, MUNETKH, OFOPETKH, BOISHBIC XOJIOMIbHUKA
VH/IMBUTYJIbHBIX U 1p.), XUMHYECKHE DPEAKTUBBbI, JEMOHCTPALMOHHBIE
KOHCYJIbTallUH, TeKylleromarepuaibl  (CTeHApl U 1p.), YYEOHO-METOAMYECKUE
KOHTPOJIS,, I[POMEKYTOUYHOMMaTepuabl
aTTecTalluu "

CaMOCTOSITEJIbHON PabOTHI.
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8. MexkaucuunjinHAPHbIe CBS3H

IIpoTokou

COrJlIaCOBaHUA pa6oqel71 I[IpOrpaMMhbI € APYIr'uMHU JUCHUTTIIMHAMU

HaumenoBaHnue JAUCHUIIINHEI, C
KOTOpOﬁ MMPpOBOAUIIOCH COTJIACOBAHUC

Kadenpa, c xoTopoii
MIPOBOJIMIIOCH COTIIACOBaHNE

[Ipennoxennus 006 N3MEHEHUSAX B
paboueit mporpaMmMe. 3akIOYCHUE
00 UTOTax COTIaCOBAHMS

IIumenas xumus

XUMHUHN

CoracoBaHo

buoxumusa

XUMHUH

CoryacoBaHo
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Jluct uameHeHuit pabodeil mporpaMMbl

Ilpunoscenue 1

Homep
W3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus

kadeapsl U gaTa

CrpanHutisl ¢
H3MEHEHUSIMUA

[lepeyenb oTKOppEK-
TUPOBAHHBIX MYHKTOB

[Tonmuce 3aBe-
T IOIIETO
kadenpou
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Ilpunoscenue 2

Jluct nepuoauvecKkux MpoBepoK paboyeil mporpaMmbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I
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Ipunoosicenue 3

MHWHHCTEPCTBO CEJIbCKOI'O XO3SMUCTBA POCCUICKON ®EJEPALINN
®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJILHOE VUPEXX/IEHUE BBICILIETO OBPA3OBAHUS
«JIVTAHCKHI T'OCYJJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
UMEHU K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHbLIX CPEACTB
M0 JUCHUILIMHE (MOAyst0) Du3nyeckas U KOJUIOUIHAS XUMUS

Hamnpasnenne noarorosku: 19.03.03 IlpoaykTel nuTaHus )KUBOTHOTO MPOUCXOKICHUS
Hanpasnennocts (1po¢uis): TexHo10rus Mojoka ¥ MOJIOUHBIX IPOTYKTOB

YpoBeHb npodeccrnoHalbHOTO 00pa3oBaHus: OakagaBpHuar

I'ox vauama moaroroBku: 2025

Jlyranck, 2025
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1. MEPEYEHb KOMIIETEHIUIA, ®OPMHUPYEMBIX JUCIUILINHOM, U INTAHUPYEMBIE PE3YJIbTATHI OB YYEHUSI

Kon @opMynMpoBKa WNHpukaTopsl Oran IInanupyemsle HanmenoBanue monyneii 1 | HaumeHoBaHuE OLIEHOYHOTO
KOHTPO | KOHTPOJIUPYEMOU JTOCTH>KEHUS (ypoBeHb) | pe3ylbTaThl 00y4YeHHUS (unn) paznenos CpelCcTBa
- KOMITETCHIIUHT KOMITETCHIIUHT OCBOCHUS JUCHUTUTUHBI Texyuwuit | [IpomexxyTouna
JIUpyeM KOMIIETEHI] KOHTPOJIb | S aTTecTanus
ol 378
KOMIIE-
TEHIINH
OIIK-2 | Cocoben OIIK.2.1. 3naer wu | [lepBniii 3HaTh: Paznen 1. OcuHoBbl | TecTsl DK3aMeH
MIPUMEHSATD rPaMOTHO aTan -pU3UKO-XUMUYIECKUE XUMUYECKON 3aKpBITOTO
OCHOBHBIE 3aKOHBI | OIIEPUPYET (TIOpOTOBBIN | 3aKOHBI, JIeXkKAlllhe B | TEPMOJUHAMUKHU. THIA
u METO/Ibl | OCHOBHBIMH YPOBEHB) OCHOBE Paznen 2. OcHOBBI
uccaea0BaHuN 3aKOHaMU u npodeccuoHanbHOM 3JEKTPOXUMHUH.
€CTECTBEHHBIX METOoAaMH JIeATEIIbHOCTH. Paznen 3. Komnougnas
HayK JUIsl peleHus | UCCIIeJOBAaHUMN XUMUS
3aja4 €CTECTBEHHBIX HAyK
npodeccHoHanbHO | IS pelieHus 3aaad
W JeITeNbHOCTH | MpodhecCHOHATBHOM
LUKJIOB pH | AEATENbHOCTH
peleHuy. Bropoii yMeTh: Paznen 1. OcHoBsbl | TecTsl OK3aMeH
aTan -paboTaTh Ha | XUMHYECKOU OTKPBITOT
(mponBUHYT | MabOpaTOpHO- TEPMOJUHAMUKH. 0 TUIA
13174 HCCIIEI0BATEIbCKOM Paznen 2. OcHOBHI | (BOIIPOCHI
YPOBEHbB) 000pyIOBaHUH; 3IEKTPOXUMHUH. JUTSt
-npuMmeHsaTh  Metonasl | Pazgen 3. Komompmnas | ompoca)
MaTeMaTU4eCKOro XUMUS
aHanM3a u
MOJICJIMPOBAHUS,
OIICHUBATH PE3YJIbTATHI
TEOPETUYECKOTO u
AKCIIEPUMEHTAIBHOTO

HNCCICIOBAaHU




Kon ®opMynMpoBKa WNHpukaTopsl Oran IInanupyemsle HanmenoBanue monyneii 1 | HaumeHoBaHuE OLIEHOYHOTO
KOHTPO | KOHTPOJIUPYEMOU JOCTH>KEHUS (ypoBeHb) | pe3ysbTaThl 00yUYEeHHUS (unn) paznenos CpelCTBa
XUMHUYECKUX BEIIECTB.
Tperuii HMeTh HABBIKM: Paznen 1. OcHosbl | [IpakTnue | Dx3ameH
JTan -IPAKTUYECKUX XUMHUYECKON CKHe
(BBICOKUT (bU3UKO-XUMHYECKHUX TEPMOJIUHAMUKH. 3a/1aHus
YPOBEHB) puEMOB Paznen 2. OcHOBBI
UCCJIEI0BAHMIA, 3JEKTPOXUMHUH.
-pabotsl ¢ peaktuBamu | Paznen 3.  Komnounnas
u 71a00PaTOPHBIM | XUMHUS
000pyI0BaHUEM,
HEOOXOMUMBIMU  JJIs
IIPOBEJICHUSI  HAay4HBIX
UCCIIEIOBAHUMN.
OIIK.2.2. [TepBbIii 3HATH: Paznen 1. OcHoBsl | TecTsl DK3aMeH
OcymectBiser JTan (bU3NKO-XUMHUYECKHE XUMHUYECKON 3aKpBITOTO
BBHIOOD 3aKOHOB U | (HOPOTOBBIN | 3aKOHBI, JIEKAIIME B | TEPMOJAUHAMUKH. THIA
METOJIOB YPOBEHB) OCHOBE Paznen 2. OcHOBBI
HCCIEeI0OBaHUI npodeccuoHanbHOM ANEKTPOXUMHUHU.
€CTECTBEHHBIX HayK JIESTEIILHOCTH; Pazgen 3. Komnounnas
TUISE pelieHus XUMUS
KOHKpEeTHOU 3aznaudu | Bropoit yMeThb: Paznen 1. OcHoBel | TecTbl OK3aMeH
poeCCUOHAIBHON | JTall -paboTaTh Ha | XUMHUYECKOM OTKPBITOT
JESTEHOCTH (mpoABUHYT | 1abopaTopHO- TEPMOJIUHAMUKH. 0 TUIA
13171 HCCIIETOBATEIILCKOM Paznen 2. OcHOBHI | (BOITPOCHI
YPOBEHbB) 000py10BaHUH, 3IEKTPOXUMHUH. JUTSt
-npuMmeHsaTh  Metonabl | Pazgen 3. Kommommnas | ompoca)
MaTEMaTHYECKOT O XUMUS
aHanusa u
MOJIEJTUPOBaHUS,
OLICHUBATh PE3yJIbTaThl
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Kon ®opMynMpoBKa WNHpukaTopsl Oran IInanupyemsle HanmenoBanue monyneii 1 | HaumeHoBaHuE OLIEHOYHOTO
KOHTPO | KOHTPOJHpPYeMOHn JOCTUKECHUS (ypoBeHb) | pe3ysbTaThl 00yUYEeHHUS (unn) paznenos CpeacTBa
TEOPETUYECKOI O u
AKCIIEPUMEHTAJILHOTO
UCCIIEJOBAHMUSI
XUMHUYECKHX BEIIECTB;
Tperuii HMeTh HABbIKU: Paznen l. OcHoBel | [IpakTuue | Dx3ameH
JTan -IPAKTUYECKUX XUMHUYECKON CKHe
(BBICOKUT (U3UKO-XUMHYECKHUX TEPMOANHAMUKHU. 3a/laHus
YPOBEHB) puEMOB Paznen 2. OcHOBBI
UCCJICIOBAHMIA; ANEKTPOXUMHUHU.
-pabotsl ¢ peaktuBamu | Pazgen 3.  Komnounnas
U J1ab0opaTOPHBIM XUMUS
000pyI0BaHUEM,
HEOOXOIUMBIMH IS
MIPOBEJCHUS HAYYHBIX
UCCIIEI0BAHUI
OIIK.2.3. [TepBbIii 3HATH: Paznen 1. OcHoBsl | TecTsl DK3aMeH
JleMoHCTpUpYeT JTan (bU3UKO-XUMHUYECKHE XUMHUYECKON 3aKpBITOTO
yMEHHE NPUMEHATH | (OPOTOBBIM | 3aKOHBI, JIEXKAIIUE B OCH| TEPMOAMHAMUKH. THIIA
KOHKPETHBIE 3aKOHBI | YPOBEHbB) npodeccuoHaIbHON Paznen 2. OcHoBBI
u METO/IbI JeSITEIbHOCTH; ANEKTPOXUMHUHU.
€CTECTBEHHBIX HayK Paznen 3. Komnounnas
Ui KOMIUIEKCHOTO XUMUSI
pelieHus Bropon yYMeThb: Pasznen 1. OcHosel | Tectbl OK3aMeH
MIPOU3BOJICTBEHHBIX | JTAIl -paboTaTh Ha | XUMHYECKOI OTKPBITOT
3a1a4 (mpoaBUHYT | 1abOpaTopHO- TEPMOJUHAMUKH. 0 TUIA
13174 HCCIIEI0BATEIECKOM Paznen 2. OcHOBHI | (BOITPOCHI
YPOBEHbB) 000py1I0BaHuUH, 3IEKTPOXUMHUH. JUISt
-npuMeHsaTh  Metonsl | Pazgen 3. Komommnas | ompoca)
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Kon
KOHTPO

®opMynMpoBKa
KOHTPOJUPYEMOH

Nupukaropel
OCTHIKEHUS

Oran IInanupyemsle HanmenoBanue monyneii 1 | HaumeHoBaHuE OLIEHOYHOTO
(YpoBeHB) | pe3yabTaThl 00yUEHUS (wm) pa3aenos CpeJicTBa
MaTeMaTU4YeCcKOoro XUMUS
aHanusa u
MOJIEJTUPOBAHUS,
OLICHUBATh PE3yJbTaThl
TEOPETUYECKOI O u
AKCIIEPUMEHTAJILHOTO
M CCJIEJOBAHMUSI
XUMHUYECKUX BEIIECTB;
Tperuii HMeTh HABbIKU: Paznen l. OcHoBgel | [IpakTuue | Dx3ameH
aTaI -IIPaKTUYECKUX XUMHUYECKON CKHE
(BBICOKUT (bU3UKO-XUMHYECKHUX TEPMOANHAMHUKHU. 3a/laHus
YPOBEHB) puEMOB Paznen 2. OcHOBBI
HCCJIEI0BAHMIA, ANEKTPOXUMHUHU.
-pabotsl ¢ peaktuBamu | Paznen 3.  Komnounnas
u 71a060paTOPHBIM | XUMHUS
000pyI0BaHUEM,
HEOOXOIUMBIMHU TS
MPOBEJICHUSI  HAyYHBIX
UCCIIEI0BAHUMN.
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2. OMUCAHUE NOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS

KOMIIETEHIIUM, OIIMCAHME IIKAJI OIEHUBAHUSA

Ne | HanmenoBanue | Kparkas IIpencrasnenune | Kpurepuu [Ixana
/T | OLEHOYHOTO XapaKTepUCTHKA | OLIEHOYHOI'O OLICHUBAHMUS OLICHUBAHMUS
cpexacrtsa OIICHOYHOT'O CpencTBa B
CpelcTBa donze
1. | Tecr Cucrema TecroBbie B tecre Boinonneno | Ouenka
CTaHJApPTHU3UPOBA | 3aJIaHUSA 90-100% 3amanuii «Omauyno»
HHBIX  3aaHMIA, (5)
TIO3BOJISIFOIIIAS B tecre BbimonHeHo | OueHka
U3MEPUTh Oozee 75-89% | «Xopouio»
yYPOBEHb 3HAHHUIA. 3aaHuii (4
B tecre BbmonHeHo | OueHka
60-74% 3ananuit «Yoosenemesop
umenvroy (3)
B Tecte Bhmonneno | Ouenka
meHee 60% 3amganuii | «Heyoosneme
opumenbHo»
)
bonbmas yacTh | OueHka
ornpeaeneHui He | «Heyodoerems
npeCTaBieHa, JTHO0 | OpumenbHo
npecTaBIeHa cl (@
rpyobIMU
OIIMOKaMHU.
2. | Ompoc ®opma paboTHI, Bomnpocs k [TponemonctpupoBa | OtenHka
KoTopas orpocy HBI IIpeanonaraembie | «Omauuno»
MTO3BOJISICT oTBeThI; mpaBwiIbHO | (5)
OLICHUTH UCTIONIb30BaH
KpyTo30p, ITOPUTM
yMEHHE 000CHOBaHUH BO
JIOTUIECKHU BpeMs
MIOCTPOUTH OTBET, paccyXIeHUul; ecThb
yMEHHE JIOTHKA
MIPOJIEMOHCTPHPO pacCyXJICHUIA.
BaTh [IponemoncrpupoBa | Ouenka
MOHOJIOTHYECKYIO HBI TIpeATnoiaraeMeie | «Xopouio»
peub U UHBIE OTBETHI; ecTh joruka | (4)
KOMMYHHUKaTUBH pacCcyXAeHH,  HO
bIC HAaBBIKH. HETOYHO
VYcerHbli onpoc HCIIOIb30BaH
oOnanaer ITOPUTM
0OIBIIUMU 000CHOBaHUH BO
BO3MOXHOCTSMH BpEMS PacCyKICHHIA
BOCITUTATEIHHOTO U HE BCE OTBETHI
BO3JCHUCTBHS, MOJHBIC.
CO3/1aBast yCIOBUS IMponemonctpupoBa | OreHka
TUTS HBI TIpeAroaraeMeie | «Yoosnemsop
He(hOopMaTbLHOTO OTBETHI, HO | umenvro» (3)
oO1IeHHUS. HEMPaBUJIbHO




/o

HanmenoBanue
OIIEHOYHOTI'0
CpeacTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O
cpeacTBa

[IpencraBnenue
OIICHOYHOTO
CpeacTBa B
donze

Kpurepun
OLICHUBaHMS

[Ixana

OLICHUBaHUA

HCIIOJIb30BaH
JITOPUTM
000CHOBaHUI BO
BpeMs
paccyKJIeHUH;
OTCYTCTBYET JIOTHKA
paccy K JIeHHH;
OTBETHI HE NTOJIHBIE.

OTBETHI HE
MIPE/ICTABIICHBI.

Orenka

«Heydoenrems
opumensHo

)

IIpakTHYeckue
3ajaHusA

Hamnpasneno na
OBJIAZICHHE
METOAAMH U
METOIUKAMHU
n3y4aeMon
JUCLUIUINHBI.
Jns pemenus
IIpeIaraeTcs
peuuTh
KOHKPETHOE
3a/laHue
(cutyanuio) 6e3
MIPUMEHECHUS
MaTeMaTHYECKHX
pacyeTos.

IIpakTrueckue
3alaHus

[IponemoHncTprpoBa
HO CBOOOIHOE
BJIaJICHUE
npodeCCHOHAIBHO-
MMOHSATHHHBIM
amnmapaTom,
BJIaJICHUE METOIaMU
1 METOIUKAMH
JHACIATLINHEL
IToxa3aHbl
CIIOCOOHOCTU
CaMOCTOSTEIIbHOTO
MBIIIJIECHHS,
TBOPYECKOMN
AKTUBHOCTH.
3ajaHne BHIIOIHEHO
B IIOJTHOM O0OBEME.

Orenka

«Omauynoy

()

IIponemoHcTpupOBa
HO BIIaJICHHC
npogeccuoHaIbHO-
MOHSITANHBIM
anmapaTom,
MIPUMCHCHHH
METOJ0B U METOIUK
JHCIATUTHHEI
HE3HAYUTCIIbHEIC
HETOYHOCTH,
MMOKa3aHbI
CITOCOOHOCTH
CaMOCTOSITEIIBHOTO
MBIIIJICHHUS,
TBOPYECKOMN
AKTUBHOCTH.
3agaHue BBLIIOIHEHO
B IIOJIHOM 0O0BeEMe,
HO C HEKOTOpPhIMHU

npu

Onenka
«Xopowio»

(4)
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/o

HanmenoBanue
OIIEHOYHOTI'0
CpeacTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O
cpeacTBa

[IpencraBnenue
OIICHOYHOTO
CpeacTBa B
donze

Kpurepun
OLICHUBaHMS

[Ixana
OLICHUBaHUA

HETOYHOCTAMMU.

[IponemMoHcTprpoBa
HO BJIaJICHHE
poeccCHOHATBEHO-
MTOHATUHHBIM
anmapaTrom Ha
HHU3KOM YPOBHE;
JIOITYCKaIOTCS
OIIIMOKHU
PUMECHCHUHN
METOIOB M METOIHUK
JUACIIUILIHHEI.
3agaHue BBIIOJIHCHO
HE MMOJHOCTHIO.

npu

Ouenka
«Yoosenemesop
umenvro» (3)

He
MPOJAEMOHCTPUPOBA
HO BJIaJICHUC
npodeCCHOHAIBHO-
MMOHSATHHHBIM
anmapaTom,
METOJaMH "
METOINKaMH
IUCIHUIUINHEL.
3amanne HE
BEITIOTHEHO.

Onenka
«Heydoenrems
OpUmMenbHoO»

)

IK3aMeH

KonTponsHoe
MEPOIIPUATHE,
KOTOpOe
IIPOBOAUTCA IO
OKOHYaHUU
HA3y4YEHUs
JUCIUIINHEI.

Bomnpocsr k
HK3aMEHy

ITokazaHo 3HaHHE
TEOPHUH BOIIPOCA,
MOHSITHHHO-
TEPMHHOJIOTHIECKOT
0 ammapara
JUACIIATIIIAHEI,
yMEHHE
aHATM3UPOBATH
npobiuemy,
COJICPKATEIFHO U
CTUIINCTHYECKH
IPaMOTHO U3JIarath
CYTb BOIIPOCA;
IyOOKO TTOHUMATh
MaTepHall; BIaJCHUE
AHAJIUTHYECKUM
CII0COO0M
H3JI0KEHUS
BOIPOCA, HAYYHBIX
HAeH; HaBBIKAMU
apryMEHTAlluU

Ornenka
«Omauyno»

()

26




/o

HanmenoBanue
OIIEHOYHOTI'0
CpeacTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O
cpeacTBa

[IpencraBnenue
OIICHOYHOTO
CpeacTBa B
donze

Kpurepun
OLICHUBaHMS

[Ixana
OLICHUBaHUA

aHanmu3a (GaxKToB,
COOBITHH, SIBIIEHUH,
MIPOIIECCOB.
BrictaBnsercs
oOyuaromemycs,
MOJIHO, TIOJIPOOHO U
IPaMOTHO
OTBETUBIIEMY  Ha
BOIIPOCHl OuieTa u
BOIIPOCHI
9K3aMeHaTopa.

[Tokazano  3HaHHe
OCHOBHBIX
TEOPETUYECKHUX
MOJIOKEHU I
BOMpPOCa;  YMEHHUE
aHAJIM3UPOBATH
SIBJICHUA, (haKThI,
JEUCTBHSI B pPaMKax
BOIPOCA;
COJIepKATeIIbHO |
CTHJIUCTUYECKU
IPaMOTHO HW3JIarathb
CyTb BOMNpOCa, HO
UMeeT MECTO
HEJIO0CTaTOYHAs
TOJTHOTA OTBETOB IO
U3JIaraeMomy
BOIIPOCY.
IIponemoHcTpupOBa
HO BIIAJICHUE
AHAIUTUYECKUM
croco6omM
U3TI0KEHUsI BOIpOCa
u HaBBIKaMU
apryMeHTalllu.
BricTaBnsiercs
oOyuaromemycs,
TTOJTHOCTBHIO
OTBETUBIIEMY  Ha
BOIIPOCH Ouiera u
BOIIPOCHI
JK3aMeHaTopa, HO
JOTYCTUBIIEMY TPHU
OTBETaX
HE3HAUYHUTEIIbHBIC
OIINOKH,
yKa3plBaloOllue  Ha

Ouenka
«Xopowio»

(4)
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Ne | HaumenoBanue | Kparkas ITpencraBnenne | Kpurepun [Ixana
/T | OLEHOYHOTO XapaKTepUCTHKA | OLIEHOYHOIO OLICHUBAHMUSI OLICHUBAHMS
CpeacTBa OLIEHOYHOTO CpencTBa B
CpelcTBa donze
Hamu4Ine
HECUCTEMHOCTH U
npooOenoB B
3HAHUSX.
[lokazano  3nHanue | OueHka
TEOpUu Bonpoca | «Yooseremesop
(dparmMeHnTapHo umenvHo» (3)
(HenosHOTA
W3II0KEHUS
uHpopmanuu;
OTIepUPOBAHUE
HOHSITUSIMHU Ha
OBITOBOM  YPOBHE);
YMEHHE  BBIICIUTH
TJIaBHOE,
chopMyIUpOBaThH
BBIBOJIBI, TIOKA3aTh
CBSI3b B MOCTPOCHUU
OTBETa HE
IPOJEMOHCTPUPOBA
HO. Buanenne
aAHAIUTUYECKUM
croco6omM
U3TI0KEHUsI BOIIpOCa
" BIIQJICHUC
HaBBIKAMU
apryMeHTallui  He
IPOJEMOHCTPUPOBA
HO.
OO6yuaromuiics
JTOTTY CTHIT
CYyIlIECTBEHHBIE
omuoKu npu
OTBETax Ha
BOIIPOCHI OWJIETOB U
BOIIPOCHI
JK3aMeHaTopa.
3HaHue Ouenka
MTOHSATUHHOTO «Heyoosneme
anmapara, TEOPUU | OPUMETbHOY
BOTIpOCa, He | (2)
MIPOJIEMOHCTPHPOBA
HO; YMCHHE
aHATM3UPOBATH

y4eOHBI MaTepHa
HE
IPOAEMOHCTPUPOBA
HO; BJIaJICHUE
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/o

HaumenoBanue | Kparkas ITpencraBnenne | Kpurepun [Ixana
OLIEHOYHOI'0 XapaKTepUCTHKA | OLIEHOYHOT'O OLICHUBaHMS OLIEHUBAHU
CpeacTBa OLICHOYHOI'O CpeacTBa B
CpelcTBa donze

AHAJIUTHYECKUM
crocodom
M3II0KEHUsST BOIPOCa
u BJIaJICHHE
HaBBIKAMH
apryMeHTallud  He
MIPOJIEMOHCTPHPOBA
HO.

OOyuaromuiicss He
OTBETHJ Ha OIUH
WIM JIBa BOIpoca
ouiera U
JIOITOJHUTEIBHBIC
BOIIPOCHI
9K3aMeHaTopa.

3. TUIOBBIE KOHTPOJIBHBIE 3ATIAHUSI NJIA WHBIE MATEPHUAJIbI,
HEOBXOJIMUMBIE /151 OHEHKHM 3HAHWH, YMEHHUM, HABBIKOB MU (MJIN)
OIIBITA AEATEJBHOCTH

OneHo4Hble cpeacrea AJid NpoBEeACHHUS TEKYHIEIr0 KOHTPOJIA

TeKYHlI/Iﬁ KOHTPOJIb OCYIICCTBIIACTCA MPCHIOAABATCIIEM JUCHUINIMHBI IPHU IMPOBCACHUHN
3aHATHH B (bopMe TCCTOBBIX 3a,HaHPIfI, YCTHOTI'O O11pOCa U NMPAKTHYCCKUX BaﬂaHHﬁ.

OIIK 2. Cnoco0eH NpUMeHSITh OCHOBHbIE 32AKOHbI M METO/IbI MCCJIeI0BAHUI eCTeCTBEHHbIX
HAYK VIS pelieHHs 32124 NPo(ecCHOHAIBHOM JeTeJIbHOCTH IMKJIOB IPH PeLICHUH.

OIIK.2.1. 3Haer W TIpaMOTHO ONeEpPHPYeT OCHOBHBIMH 3aKOHAMH H MeTOJAMH
HCCIEOBAHMIT  €CTeCTBEHHBIX HayK JUIA  pelleHusl 3aJa4  NpPo(ecCHOHAJbHOMH
AeATeJbHOCTH.

IlepBbiii 3Tan (MOPOroBbI ypPOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH MOKAa3aATeJs
KOMIICTEHIMH  <«3HATb».  (PU3MKO-XHMHMYECKHME 3aKOHBbI, Jie)Kalmue B  OCHOBe
npo(ecCHOHATILHOMN NeSITeJIbHOCTH.

TecToBbIE 3a/laHUs 3aKPbITOIr0 TUIIA

1. OcHOBHAas1 PoJib OTBOAUTCS XHMHYECKOMY B3aUMO/IEICTBUI0 MeXKIY KOMIIOHEHTAMH
pacTBopa B padorax (BbI0epuUTe OJUH BAPHAHT OTBETA):

a) OcTBanbma;

0) Menneneena

B) Baut-T'opda

r) MapkoBHHKOBa

2. PacTBOp paccMaTpuBaJicCi KaK MeXaHHYeCKasi CMeCh KOMIIOHEHTOB ((pu3mueckas
Teopusi PAaCTBOPOB) B padorax (BbIOepHTe OJJMH BAPMAHT 0TBETA):
a) MenneneeBa
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6) KaGirykoBa

B) AppeHuyca

r) JlansToH

3. HeBo3MoikeH mpouecc, eTMHCTBEHHBIM Pe3yJIbTATOM KOTOPOro 0bL10 Obl peBpalleHne
TeIJI0ThI B padoTy (BbIOepHUTe OJJUH BAPUAHT OTBETA):

a) 3akoH boiins Mapuorra

0) 2 3aKOH TEPMOAMHAMUKH

B) 3aK0oH Payns

r) 3akoH JlanpTOHA

4. Ykaxure 00beIMHEHHOE ypaBHEHHE NMEPBOr0 W BTOPOro 3aKOHOB TEPMOIMHAMHKH
(BbIOEpHTE OTMH BAPHAHT OTBETA):

a) Q=AU+ A.

0) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHeHnue cocrosinus Kinaneiipona - MeHnaesieeBa AJisi n KWJIOMOJIel H1eaJlbHOI0 ra3a
(BbI0€EpHTE OJUH BAPUAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Kuaroun:
o

S Bl bad i e
H | (oW

6. IlpoumrTaiiTe W ycTaHOBHTEe COOTBeTCTBHE Mex1y (u3nyecko BeJIUYHMHOH M eé
3HAYECHUEM:

Pusnyeckasi BeJHIHHbI 3HayeHne PU3NYECKHX BEJIMYUH
1. Temneparypa mnpu  HopMmaibHbIX | a) 305 K
YCIIOBUSX
2. Temmeparypa mpu  crapmapTHbX | 0) 298 K
YCIIOBUSX
3. Temnepatypa KHIIEHUS BOJIbI B) 273 K
4. I110THOCTBH pacTBOpa BOJbI r) 1,00 r/mn
) 100°C
e) 50°C
Kiroun:
1 2 3
0 hi| r

Bropoii 3Tan (MpoaABHHYTHII YPOBEHb) — MOKa3biBaeT CGOPMHPOBAHHOCTH NMOKA3aTeJs
KOMIIETEHIIHN «YMeTb»: pPadoTaTh Ha J1a00PATOPHO-MCCIEI0BATEIBCKOM 000PY/I0BAHMH,
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NPUMEHATh MeTObl MAaTEeMATHYeCKOr0 AaHaJM3a M MOJeJIUPOBAHMA, OLEHHUBATH
pe3yJbTaTbl TEOPETHYECKOr0 M JKCHEPUMEHTAJBHOIO MCCIeJ0BAHUS XMMHYECKHX
BelleCTB.

Bonpocs! oTKpBITOro THNA (VIS ONIPOCA):

1. Ha3oBute npu Kakux ycioBUsAX IPOTEKACT U30TEPMHUUECKUI-TIPOLIECC.
2. Paccuuraiite, yemy Oyner paBHa CymMMa BOJOPOJHOTO M TMJIPOKCHIILHOTO IOKa3aTesen
npu 25°C.
3. VYkaxute npuOop, HCHOIB3YEMBIH s U3MepeHHs Kod(puIueHTa MOBEPXHOCTHOIO
HATSDKEHUS.
4. VYKaxuTe OT 4ero 3aBUCHUT BEJIMUYMHA TEMIIEpaTypbl 3aMEpP3aHUsI pacTBOpa.
S. HazoBuTe KOJIMYECTBEHHYIO MEPY HEYIIOPSIOUEHHOCTH CUCTEMBI.
Kiroun:
1. | opu NOCTOSIHHOM TeMIepaType
2. 114
3. | cTaslarMmomeTp
4. | OT KOHLIEHTpAIM1 PACTBOPEHHOI'O BELIECTBA
5. | aHTpONIHA
Tpernii 3Tranm (BBICOKHII YPOBeHb) — IOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTessi
KOMIIETEHIIMM  «BJIaJeTbh»:  NPAKTHYECKMMHM  (PU3MKO-XUMHYECKHMH  NpPUEMaMu

HCCJIeIOBAHNH; Pa00ThI C peAKTUBAMH M JIA0OPaTOPHBIM 000pPYA0BaHUEM, HEOOXOAUMBIMU
JJI51 MPOBeIeHUsI HAYYHBIX HCCJIe0BAHMI.

HpaKTuquKue 3aJlaHus

1. B kakoMm HampaBJICHHM CMECTHUTCS pPAaBHOBECHE B PAaBHOBECHOW CHCTEME pPEaKIUu
2S03(1.) 5 2S02(1.)+02(1.) -46 KKam.
2. B moreHIMOMeTpHYECKOM THUTPOBAHUHU IS ONpEACIICHUS KOHI[CHTPAIIMA WOHOB

COCTaBJISIOT FaIbBAaHUYECKUI 9JICMCHT, COCTOSIIUN U3 QJICKTpOAa CPaBHCHUA U UHAUKATOPHOT'O
SJICKTpOAA. VkaxuTe 0T 4ero 3aBHCUT ITOTCHITHAI HUHAUKATOPHOT'O 3JICKTPOIA.

3. Beruucnure pH pactBopa a30THOI kuciaoTel koHuenTpauu 0,001 mons/i.
4. [Ipn B3aumopeiicTBUM HuUTpara cepedpa ¢ U30OBITKOM Hoauaa kaiaus oOpasyercs
MHUIIeUIa. YKaKUTe 3apsi/i AAHHOM IpaHyJIbl.
S. Paccuuraiite ocmoruueckoe masienwe 0,01M BogHOTO pacTBOpa TJIFOKO3BI TIPHU
temneparype 273°K.
Kiroun:

1. | paBHOBecHE CMECTUTCS BIIPaBO

2. | OT KOHLIEHTPAIMH ONPEIEIsIeMbIX HOHOB

3.13

4. -1

5.10,22 at™m.
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OIIK.2.2. OcymecTBJjisieT BLIOOP 3aKOHOB M METOJ0B MCCJIEIOBAHUI €CTeCTBEHHBIX
HAaYK JJIfl pellieHUs] KOHKPETHOMH 3a1a4i NPO(ecCHOHAILHOM 1eATeIbHOCTH.

IlepBrbIil 3Tan (MOPOroBbI YPOBEHBb) — NMOKAa3bIBaeT C(POPMHUPOBAHHOCTL MOKAa3aTeJsi
KOMIIETEHIIUH «3HATH». (PU3HKO-XMMHYEeCKHe 3aKOHbI H MeTO/Ibl HCCIeJOBAHMI ecTeCTBEHHBIX
HAYK Jiexaliye B OCHOBe NPogeccHOHAIBHOI 1esITeIbHOCTH.

TecToBbIE 3aJaHUA 3aKpPbITOro TUIMA

1. I'omorenHoii siBysieTcs (BbIOepHTE OJJMH BAPUAHT OTBETA):
a) cucTeMa mMacjo-Boja

0) cucrema BOJ1a-TIECOK;

B) CHCTEMa BOJIa - XJIOPHJI HATPHUS — TIIFOKO3a

T') CIIPECCOBAHHBIE B TAOJIETKY IMTOPOIIKH

2. M30TOHMYeCKHMM pacTBOpPOM  XJIOPHIA HATPUsl  Ha3bIBAeTCs  PacrBop ¢
koHneHTpanueil NaCl (BbiOepuTe 01MH BAPDHAHT 0TBETA):

a) 0,5 monb/n

6) 0,9 %

B) 0,09 %

r) 0,01%

3. CranpapTHble  (u3MYecKHe YCJOBHSI NPH  NPOBeleHHMH  Ja0opaTOpHBIX
HCCJIeI0BaAHUI (BbIOepHUTE OJMH BAPDUAHT OTBETA):

a) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WM MOTrJoLIaeTcss npu obpasoBaHuu | Moib
CJIOXHOTO BELIECTBA U3 MPOCTHIX BemecTs npu 273 Ku 1 atm.

0) KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIJIEISIETCS NMPU 00pa3oBaHUU | MOJIb U3 MPOCTHIX BEIIECTB
npu 298 Ku 1 atm.

B) KOJIMYECTBO TEIUIOTHI, KOTOPOE MOIJIOMIAETCs MPU 00pa30BaHUU | MOJIb U3 MPOCTHIX BELIECTB
npu 273 Ku 1 atm.

I') KOJMYECTBO TEIJIOTHI, KOTOPOE BBIAEISETCS WM IMOTJoLaeTcss npu oOpa3oBaHuM | MOIb
CJIOXHOTO BELIECTBA U3 MPOCTHIX BemecTs npu 298 K u 1 atm.

4. IIpu KaKHX yCJIOBHUSIX MOBBILIAETCSI PACTBOPHMOCTH ra30B B JKUIKOCTH (BbIGepuTe
O/INH BapUAHT OTBETA):

a) MOBBIIIEHUE TeMIIepaTypbl

0) MOHMKEHUE TEMIIepaTyphbl

B) MOHIKEHUS JaBJICHUS

) 100aBJIeHHE IEKTPOIUTA

5. Yka3arb KakuM pacTBOpaM NPUCYIIH KOJUIMTAaTHBHbIE CBOWCTBAa (BbIOepUTe OIMH
BAPHAHT OTBETA):

a) KOHLIEHTPUPOBAHHBIM

0) mepechIIeHHBIM

B) UJCATbHBIM

T') HAaCBIIIEHHBIM

Kuaroun:
1.8
2.10
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4.6
518

6. IIpounTaiiTe U COOTHeCUTE THUIl AUCHEPCHON CHCTEMbI C NMPEAJ0KEHHBIM NPUMEPOM
JAMCIIEPCHON CHCTEMBbI:

Tunbl ITUCHIEPCHBIX CHCTEM IIpumMepbI TUCTEPCHBIX CHCTEM
1. A3po30J1b a) Jxerne
2. I'enp 0) MBUIbHAS TICHA
3. Omynbcus B) B30MTHIE CIIMBKH
4. 301b ') MOJIOKO
1) SIMYHBIA OEJIOK
€) TYMaH
Kiroun:
2 3 4
e a r hi|

Bropoii 3Tan (IpoABUHYTHIH YPOBEHb) — MOKAa3bIBaeT C(POPMHPOBAHHOCTH MOKA3aTessl
KOMIIETEHIIUM «YMeTb»: padoTaTh Ha Ja00PaTOPHO-UCC/IEAOBATE]BCKOM 000PYy10BAHMY;
NPUMEHATh MeTOAbl MATEeMATHYECKOI0 AaHAJM3a W MOACJHPOBAHUS, OIECHMBATH
pe3yJbTaTbl TEOPeTHYECKOr0 M JIKCHEPUMEHTAJBHOIO HCCJIeJ0BAHUS XHMHYECKHX
BeIECTB.

Bonpocsl OTKpPBITOro THNA (BONPOCHI AJIsI OIIPOCA)

1. VkaxuTe Kak U3MEHSAETCS SKBUBAJIECHTHAs 3JEKTPONPOBOJAHOCTh CHIIBHBIX M CIIA0BIX

AIIEKTPOJIUTOB MPHU pa3OaBICHUH.

YkaXuTe OCHOBHOM NPHU3HAK O0BHEKTOB KOJUIOUTHOW XUMHUH.

3. Vkaxwure 4To OyHeT SIBISATHCS XapaKTepHBIM MPU3HAKOM TUCTIIEPCHOHHON Cpeabl Kak
COCTAaBHOM YacCTH JUCIIEPCHON CHUCTEMBI.

4. Vkaxurte 4To OyJeT MPOUCXOAUTH C AUCIIEPCHOCTHIO MPH YBEIUYECHUU pa3Mepa YacTHUIl
JUCTIEPCHOM (a3bl.

5. Vkaxure Kak OyIeT M3MEHSThCS BEIMYMHA TMOBEPXHOCTHOTO HATSHDKEHUS pacTBopa ¢
POCTOM KOHIIEHTPAIMH B BOJHOM PacTBOPE HEOPTraHUYECKON COJIH.

N

Kiroun:

1. | ymeHbIaeTcst

2. | IMCHEePCHOCTh

3. | oTHOPOTHOCTH

4. | yMeHbIIUTCS

5. | yBenmuuuTcs
Tpernit 3T1an (BBICOKMH YpPOBeHb) — IMOKa3bIBaeT C(POPMHPOBAHHOCTL NOKA3aTeJsl
KOMIIETEHIIUH  «BJIAeThb»:  NPAKTHYECKUMH  (U3UKO-XHMHUYECKHMMH  TNpHéMaMu

HCCJIeJOBAHNI; Pa00ThI ¢ peaKTHBAMM U JIA0OPATOPHBIM 000pPyAOBaHHEM, HEOOX0AMMBIMH
A1 NPOBE/IeHUs] HAYYHBIX HCCIe0BAHMIA.

[MpakTuyeckue 3agaHus
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1. B kakyro cropony cMmectutcs paBHOBecue peakumu: Nz+3H202NHs +98,17x/x, npu
YBEJIMYEHUU KOHLEHTPALMK UCXOAIIMX BELECTB, IPU NOBBIIIEHUH JaBJICHU?

2. [ToBEpXHOCTHO-AaKTUBHBIE BEIIECTBA, IOJYYMWIM LIMPOKOE IMPUMEHEHHE B IUIIEBON
IPOMBIIIJICHHOCTH B KayecTBE HMYJbraTOPOB M CTa0MIM3aTOPOB. YKaXUTE Kak Oyzer
U3MEHATHCA BEJIMYMHA [IOBEPXHOCTHOI'O HATSDKEHUS BOJHBIX PacTBOPOB IOBEPXHOCTHO-
AKTUBHBIX BELIECTB IPU MOBBIILIEHUH KOHIIEHTPALUH.

3. Bo Bcex MeXxaHMYECKMX M TEPMOMEXAHMYECKHUX IIPOLECCax IMILEBBIX IPOU3BOJICTB
IPOMCXOIUT KOHTAKTHOE B3aUMOJEWCTBUE 00padaThIBAEMOIO MaTepuana C IOBEPXHOCTBIO
pabouMx OpraHoB MalllWH, yCTPOUCTB U annapaToB. Ha3oBuUTE 0 KaKOM SIBIEHUU UJET PEUb.

4. VYKaXuTe 4TO MPOUCXOIUT CO CBETOBBIM IIOTOKOM B JIMCIIEPCHOW CHUCTEME IPH pa3zMepax
YaCTHUIl MEHBIIIE JUTMHBI BOJHBI MIAIAFOIIETO CBETA.
5. [Ipu B3ammopnelicTBMM M30BITKA Xjopuaa Oapus ¢ cyiabdaroM HaTpus oOpasyeTcs

MHUILIEIUIA. Y KAXUTE 3apsa] JaHHOW IPaHyJIbL.

Koroun:

B CTOPOHY 00pa30BaHMs MPOAYKTOB PEAKIIUU
YMEHbIIATCS
aare3us

pacceuBaercs
+2

SE BN

OIIK.2.3. JlemoHCTpHMpYeT YMeHHME NPHUMEHATh KOHKPETHbIe 3aKOHbBI W MeTOAbl
€CTeCTBEHHBIX HAYK /IJIf KOMILJIEKCHOTO PellleHUsl MPOU3BOJICTBEHHBIX 3a/1a4.

IlepBblii 3Tan (MOPOroBbI YPOBEeHb) — MOKa3bIBaeT CPOPMHMPOBAHHOCTH IMOKA3ATeJIs
KOMIICTEHIMHU «3HATH» . (PU3MKO-XHUMHYECKHE 3aKOHbI U METOAbI HCCIAEA0BAHMH €CTeCTBEHHBIX
HAYK JIesKalye B OCHOBe NPOo(eCCHOHATBHOM 1eSITeIbHOCTH.

TecToBbIE 3aaHUST 3aKPbITOr0 THIIA

1. 3HayeHHe YHUBEpPCAJIbHOH TIra30BOil INOCTOSHHOM IIPH pacyere OCMOTHYECKOro
JaBJIeHNUsI BbIPAKEeHHOT0 B aTMOc(depax (BbIOepUTE OIMH BAPUAHT 0TBETA):

a) 8,314 Ix/mons K

6) 7,832 monb

B) 0, 082 aTt™m./MOIB*J

r) 101325 I1a

2. Ha3zoBuTe cCOCOOHOCTH BELIECTB MOIJIOLIATH TENJIOTY NPH HarpeBaHuu (BblGepute
OJMH BAPHAHT OTBETA):

a) TerIo0BoM 3P ekt

0) TeII0EMKOCTh

B) Terionepeaaya

r) pabora

3. Cucrema, koTopasi He 00MEHHUBAETCSl BEIIECTBOM C OKpY:Kamwiei cpenoii (Bbibepure
OMH BAPHAHT OTBETA):

a) OTKPBITOM

0) 3aKpBITOM

B) U30JIMPOBAHHON

T') 3aMKHYTOH
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3. YkaxkuTe 0 KaKOM 3aKOHe HAeT peyb: JHepPrusi He Mcye3aeT OecciieHO U He
BO3HUKAeT W3 HHMYero, a JIMIIb NepexoauT W3 OAHOi (opmMbI B APYyryil0 B CTpPOro
IKBHBAJEHTHBIX KOJHYECTBaX (BbIOEpUTE OJIMH BAPHAHT OTBETA):

a) 2 3aKOH TEPMOJIMHAMUKH

0) 3akoH ['ecca

B) 3aKOH COXPaHEHUs SHEPIUU

r) 3akoH Kupxroda

5. Ha3zoBuTe BeJIMYMHY: KOJMYECTBO BbLAEJIMBIIEHCH MM MOTJIOTHBIIEHCHA TEIUIOTHI NMPH
oopa3oBaHuu 1 Moyl ero M3 MPOCTHIX BeHIECTB HA3bIBAIOT (BbIOEpPUTE OJUH BAPUAHT

0TBeTA):

a) TEIJIOTOM cropaHus

0) BA3KOCTHIO

B) TEIJIOTOM pacTBOPEHUS
T') TEIUIOTOM 00pa3oBaHuUs

Koroun:

g W N e
H W oo e

6. [IpounTaiiTe U YCTAHOBUTE COOTBETCTBHE MEKIY MPOIECCOM PeaKIUM U onpeaeieHueM

nmpomecca:

IIpouecc

Onpenesienune

1. Koarynsauus

a) B3aUMHOE TMPOHUKHOBEHHWE OJIHOTO BEIIECTBA MEXIY
MOJIEKYJIaMH IPYTOro.

2. AacopOuus

0) (cBepThIBaHME, CTyLICHHE, YKPYIHEHHE) — OOBEAMHCHHUE
MEJIKHX JUCTIEPTUPOBAHHBIX YaCTHI] B OONIbIIME IO pa3Mepy
arperarsbl.

3. Auddys3us

B) MOTJIOIIEHHE BEIIECTBA U3 Ta3000pa3HOil Cpe/ibl K pacTBOpa
MOBEPXHOCTHBIM CJIOEM YKHJIKOCTH WJIM TBEPJOTO Tea.

4. OcMmoc

) npoiecc U30MpaTeabHOro MOTJIOUIEHUS Ta30B WM MapoB U3
ra3oBbIX WJIM MApora3oBBIX CMECe MXHUIKUM MOTJIOTHTENEM —
abcopOEHTOM.

1) JBMO)KEHUE MOJIEKYJI PacTBOPUTEIIS Yepe3 MOTYNPOHUIIAEMYIO
MeMOpaHy U3 00JIaCTH ¢ HU3KON KOHIEHTpaluell pacCTBOPEHHOTO
BELIECTBA B 00JIACTh BBICOKON KOHIIEHTPAILUH.

€) TEepMOJMHAMUYECKUN  MOTEHLHMad,  XapaKTepu3yIOIui
COCTOSIHME CHCTEMBI B TEPMOJAMHAMUYECKOM DPABHOBECUU IIpU
BHIOOpPE B KayeCTBE HE3aBUCHUMBIX II€PEMEHHBIX JaBIICHUS,
SHTPOIIMHU U YUCJIA YACTH.

Koroun:

[EEN
N
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Bropoii 3Tan (MIpoaABHHYTHI YPOBEeHb) — MOKa3biBaeT COPMHMPOBAHHOCTH NMOKA3aTeJs
KOMIIETEHIIHN «YMeThb»: PadoTaTh Ha Ja00paTOPHO-UCCIEI0BATEIHCKOM 000PY/I0BAHMH,
NPUMEHATh MeTOJbl MAaTeMATH4YeCKOI0 AaHAAu3a W MOJAeJUPOBAHUS, OLEHHBATH
pe3yJbTAThl TEOPETHYECKOI0 M IKCIEPUMEHTAJILHOIO WCCJIeI0BAHUS XHUMHYECKUX
BeleCTB.

Bonpockl OTKPBITOro TUMA (BONMPOCHI 1JIsl ONPOCa)

1. Cunbl MEXMOJEKYJISIPHOTO M MEXAaTOMHOIO B3aWMOJIEHCTBHS, OCHOBY KOTOPBIX
COCTaBJISIIOT KYJIOHOBCKHE CHUJIbI B3aUMOJAEUCTBUS MEXKIY 3JIEKTPOHAMU U sIIpaMH OJIHOM
MOJIEKYJIBl U SIpAMH M JJIEKTpoHamMH Apyroi. Ha onpeneneHHOM pacCTOSSHUM MEXIY
MOJIEKYJIaMH CUJIbl IPUTSHKEHUS U OTTAJIKUBAHMS YPaBHOBELIMBAIOT ApPYyr Apyra, u
oOpa3yeTcst ycToiiunBasi cUcTeMa. YKaXHUTe€ B KaKOM arperaTHOM COCTOSHUM JIOJDKHBI
HaXOJUTHCS BELIECTBA YTOOBI 3TH CUIIBI MPOSBISUIUCH CHIIBHEE.

VYKaXuTe OT 4ero 3aBUCHUT BEJIMYNHA TEMIIEPATyphl KUIIEHUs pacTBOpa.

VYKaxkuTe Npu KakuX yCIOBHSIX IPOTEKAIOT U30XOPHbBIE IPOLECCHI.

Vkaxute kak paccuntars JJ1C ranbBaHMYECKOIO JIEMEHTA.

Cy1iecTByeT HECKOJIIBKO THIIOB TEPMOJAMHAMUYECKUX CHUCTEM, YKAKUTE K KAKOMY THUITY
OTHOCHUTCSI )KUBO! OPTaHU3M.

arwnN

Kuaroun:

TBEpJIOE
JIaBJICHHE HACHIIIEHHOIO Tapa pacTBOPUTESI HAJl paCTBOPOM
IIPU IOCTOSIHHOM 00BbEME.

110 Pa3HOCTH IEKTPOJHBIX NOTEHIMAJIOB.

OTKPBITOH

S EI R I

Tperuii 3Tan (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHPOBAHHOCTL IMOKA3aTe/I
KOMIIETCHIIMN  «BJIAJETb»:  NMPAKTHYECKMMHM  (HU3MKO-XMMHUYECKMMHM  NpuéMaMu
UCCJIeIOBAHMIA; Pa00THI C peaKTHBAMH M JIA00PATOPHBIM 000pPYy/10BaHNEM, HEOOXOAUMBIMH
JJIS TIPOBEICHUS] HAYYHBIX MCCJIeI0BAHUM.

HpaKTuquKue 3aJlaHus

1. BydepHble cHucTeMBI MPENOTBPANIAIOT HM3MEHEHHE KHCIOTHOCTH CHCTEMBL. B KpoBh
KUBOTHBIX CYIIECTBYET 5 OCHOBHBIX Oy(depHbIX cucteM. ITO TeMOIJI00MHOBa,
OenkoBasi, hocdarHas, OpraHnYECKUX KUCIOT | €IIe OJTHA. Y KaXKHUTE, KaKas.

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

3. VYkaxutre KakoW peareHT JMJOJDKEH OBITh CcTa0mim3aTtopoM (B HM30BITKE) TMIpH
B3aumoieiictBun AGNO3 ¢ KCI, 4To0Obl MoyuyuTh KOJUIOMIHYIO CUCTEMY C YacTUIAMH,
HECYLIMMH MOJIOKUTEIbHBIA SJIEKTPUUECKHIN 3apsi]T

4. Tlpym HaHECEHWW HaW CTEKJSHHYIO TUIACTHHKY, IMOKPBITYIO CJIOeM TapaduHa, Karuisi
OMYJIbCUU PACTEKAETCSs, €CIIM JIMCIEPCHOHHON cpeloi SBiIseTcs Maciao (IMyJIbCHS
Bona/Macno), u He pactekaercs, eciau JUCIEPCUOHHON CPeloi CIY>KUT BoAa (3MYJIbCHS
Macno/Bona). Ykaxute, ueMy paBeH yroj CMayMBaHUS [IPU HAaHECEHHM KaIlUTH BOZBI Ha
napaduH.

5. Ilpu B3aummopelcTBUM HHUTpaTa Oapus ¢ H30BITKOM Cyib(ara Kaiaus oOpaszyercs
MUIIeIUTa. Y K&KUTE HOHBI TU(PY3HOTO CIIOA.

N
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Karoun:

rujipokapOoOHaTHas

12

B 130bITKe B03bMyT AgGNO3
MeHbuie 90°

MOHBI KaJIusi

S EI RN e

OueHoYHBIE CpPeICTBA /s POBe/IeHUs] POMEKYTOUHOH aTTecTAlNU

[IpomexxyTouHas arrectausi IPOBOJUTCS B BUJI€ MOJYJI TECTOBBIX 3aJaHUI.

DK3aMeH BBICTaBJISETCS MPENojaBaTeeM B KOHIIE M3YyUYEeHHs pa3jena AUCIUIUIMHBI KaK
pe3yabTaT TEKYLIEro KOHTPOJIS.

Ecnmu crymeHT He chopaBWiICSd € 4YaCThIO 3aJaHMl  TEKYIIEro KOHTPOJA, €My
MPEAOCTABIIAECTCS BO3MOXKHOCTh CIaTh 3K3aMEH Ha MTONOBOM KOHTPOJIBHOM MEpPONPHUSTHUU B
(dbopmMe OTBETOB Ha BOIIPOCHI K K3aMEHY WJIM TECTOBBIX 3aJJaHUM K SK3aMEHY.

OueHouHbIE cpeICTBa s NPOBeEIeHUs IK3aMeHAa
ATTecTanus MpoBOIUTCS B (JOpME YCTHOTO dK3aMEHa.

Bomnpocsl qu1s 3k3amMeHa

1. Bbydepubie cucrembl. Mexanusm aeiictBus. ConeBbie OydepHbIe pacTBOPHI.

2. Karanu3. OOmme cBOiCTBa KaTaau3aTOPOB, WX CIENU(UYECKOE ICHCTBHE, MEXaHHU3M
BIIMSIHUS HA CKOPOCTh PEAKLIUH.

3. ["anpBanuveckue snemeHThl. Onpenenenue pH pacTBOpoB METOIOM TMOTEHIIMOMETPHHU.
BonopoaHslil 1 XMHTUAPOHHBIN 3JIEKTPOIBI.

4. Ponp pu3MKO-XMMHYECKHX 3aKOHOB B TEXHOJIOTHYECKUX MPOIECCaX OTpaciei MUIeBOM
MPOMBILIEHHOCTH.

S. Bbydepublie cucrembl. MexanusMm aeicTBus U pacueT BennunHbl pH ocHOBHOTO Oydepa.

6. Kunetnka reTeporeHHbIX mpoleccoB, e€ ocoOeHHocTH. KuHeTMka pacTBOpeHHs H
KPUCTAJUTH3AIUH.

7. CnenctBue u3 3akoHa ['ecca. OmpeneneHue SHTAIbNUNA XUMHUYECKOW pEaKUMH U3
SHTAIBIUN 00pa30BaHMSI BEIIECTB.

8. Tennoas Teopema HepHcra. Tperbe Hauano TepMOAMHAMUKH.

9. N3mepenne  2NIEKTPOJHBIX  MOTEHIMAIOB  METauIoB.  BOJOPOIHBIN  AIEKTPO/I.
CrangaptHble (HOpMaIbHbBIE) SJEKTPOAHBIC TOTEHIIUANBI. P HanmpsKeHUsT METaIJIOB.

10. Chopmynupyiite 3akoH ['ecca. B Kakumx ycClOBHSX TEIUIOTAa PEAKIIUA MOXKET OBITh
3aMEHEHAa U3MEHEHUEM DHTANIbIINU?

11. CrnoxxHbIe peakiuu: 00paTHMBbIe, TMOCIIEI0BATEIbHbIC, COMPSHKEHHBIE, Tapalijie/ibHbIC.
Jlumutupyromas ctaaus ClI0XHOW peakiuu.

12. 3aBUCUMOCTH JJICKTPOJIHBIX TIOTCHIIMAIOB OT XHUMHYECKON MPHUPOIBI DJIEKTPOJIOB,
COCTaBa M KOHIIEHTPAIUH KHIKOTO AICKTPOIUTA U TeMIepaTypsl. Y paBHeHne HepHcera.

13. TepMoanHaMuKa raibBaHUYECKOTO AneMeHTa. Cesa3b Mexay IJ1C anemenTa, cBOOOIHOM
SHEPruey U KOHCTAHTOM XMMHYECKOTO PABHOBECHSI.

14. JIByXKOMIIOHEHTHBIE cUCTEMBI. J{aBlieHHe mapa HajJ pacTBOpoM. 3akoH Pays.

15. Omnpenenenue nopsaaka peakuu. Peakuyu 1-ro u 2-ro nopsiaka.

16. [TpumeHneHne n300apHOTO MOTEHIMANA I OMPE/EICHUs HAMPABICHUS U BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUH.

17. ['anbBanmyeckue  37M€MEHThl.  XMMHYECKUH  TajdbBaHUYECKHH  HJIEMEHT,  €ro

SJIEKTPOXMMHUYECKAs] 3aluCh. YpaBHEHUE OHIEKTPOAHBIX peakuuid. Omnpenenenne 3/C
(mpuBeaUTE IPUMEDHI).
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18. TepMoanHaMHUYecKue pacdyeTbl KOHCTAHThl PABHOBECHS XHMHUYECKON  peakiuu.
WHTerpupoBaHHOE YpaBHEHUE U300aphl.

19.  TlanpBaHuueckue »d1eMeHTh. KOHIEHTPALMOHHBIH TIajJbBaHUUYECKUI 3JIEMEHT, €ro
AIIEKTPOXMMHUYECKAs 3aIlIUCh, YPAaBHEHMSI SJIEKTPOAHBIX peakuuil, onpenenenue D/C.

20. Kakumu MeToJaMM MOXKHO ONPEAEIUTh BEIMYMHY IOBEPXHOCTHOIO HATSHKEHUS
#KUAKOoCcTU? OOBSICHUTD CYITHOCTh HA KOHKPETHBIX IPUMEPAX.

21.  IlpaBumio lroxno-Tpaybe. Kakas 3aBUCMMOCTh MEXJy MOBEPXHOCTHBIM HATSHKEHUEM U
JUIMHOH yriieBogopoaHoi nenu [TAB?

22. VYpasuenue ['m60ca u ero anamus.

23. Teopuss MoHomoekyssipHoi afcopouuu BOT. B yem ee 0coOeHHOCTH M MPaKTHUECKOE
3Ha4YeHHe?

24. VYpaBHenue ®peitnanuxa u ero aHanus. OnpeneneHUe KOHCTAHT M €ro IPaKTHUECKOe
3HaYEHHUe.

25. Teopuss HOHHO-OOMEHHOW anacopOumu. YpaBHeHne HUKOIBCKOTO, €ro aHamms.
[TpakTyeckoe 3HaUeHHE HOHHO-OOMEHHOM aicopOLuu.

26.  Ponmp woHHON anmcopOumum B mpomecce O0pa3oBaHHMS — KOJUIOMTHBIX — YacTHII.
Cdopmynupyiite npaBuio PasuHca-Ileckosa.

27. Uro Ttakoe mentusanusa? Kakumu MeTomamMu OHa OCYHIECTBISIETCS M TPU  KaKHUX
YCIOBHSX?

28.  Uro Takoe 3iekTpoocMoc W atekrpodopes? Kak mo BenmumumHe OOBEMHOW CKOPOCTH
MOYKHO BBIYMCIIUTH 3IEKTPOKMHETHUECKUI MOTeHIra?

29. Uro HasbiBaeTcs koaryisiuueid? Kakue nmpuuuHbl BBI3BIBAIOT Koaryisauuioo? OCHOBHOM
MEXaHU3M X JEeHCTBUSL.

30.  YTto0 TaKoe mopor KoaryJsiuu 3JIEKTPOIUTA, €T0 KOaryJIupyomas cnocooHocTs? B kakux
€IMHULIAX OHU U3MEPSIOTCs? Y CIIOBUS, OT KOTOPHIX 3aBUCUT UX BEJIMUYUHA.

31.  Korma mpoucXOAWT B3aMMHAas KOAryJsiIMs 30Jed M IpU KakuxX ycioBusx? Omnummre

0COOEHHOCTHU KOoaryJjiiquu KOJUIOMIOB CMECBIO 3JICKTPOJIMTOB. OT kakux (l)aKTOpOB 3aBUCHUT
AHTAarOHMsM U CUHCPIU3M HOHOB B ITPOLIECCE KO&FYJ'IHHI/II/I?

32. Monoko Kak OpUPOAHAs SMYJIbCHUA. OMYJIbraTopbl, NPUMEHsSEMblE B IPOU3BOICTBE
MOJIOKOTIPOAYKTOB.

33.  Msco M MOJOKOMPOIYKTHl KaK MHKpPOTETEPOreHHbIE M KOJUIOMJTHBIE CHCTEMBI.
["omMoreHn3anus B MOJy4EHUH MACO U MOJIOKOTIPOTYKTOB.

34. Yem omnmuaercs komutonjaHele ITAB ot wuctuHHOpacTBopuMBIX? YUTO Ha3bIBaercs
KPUTHYECKON KOHIIeHTparueil munemuiooOpazoBanus (KKM)?

35. Kakoe sBieHue HasbiBaeTrcs comoOmnmuzanueid? Yem ono oOycnosineHo? Kakoso
NPaKTUYECKOE 3HAUCHHE ATOTO SIBIICHUS B MMUIIEBOI MPOMBIIUICHHOCTH?

36.  KakoBo mpakTtuueckoe npumeHeHue [TAB? B dem 3akimiouyaercss MeXaHHM3M MOIOIIETO

JeUCTBUSI pacTBOpPOB ¢ uX ucnoib3oBaHueM? Kakue [TAB Ha3piBalOTCS aHMOHOAKTUBHBIMU U
KaKue - KATHOHOAKTUBHBIMU?

37. Yto Takoe crynmeHb, renb? Ilepeuncnure (QakTOpBl CTyAHE- W Teleo0pa3OBaHMS.
OOBbsicHUTE SBJICHUE CUHEPE3HCa.

38.  VkaxuTe XapaKTepUCTHKH HaOyXaHHS IMOJUMEPOB B HH3KOMOJICKYISPHBIX JKHUIKOCTSIX.
Yro Takoe cTerneHb HaOyXaHHs U KaKk OHa OIpeJeNsaeTcs?

39. CpaBHUTE SIBIEHHS BBICATMBAHUS M KOAryJsiuu. B 4eM CXOACTBO M pa3ivuue 3THUX
aBieHuit? Yto Takoe TMOTPONHbIN psan?

40. B uem 3axmrouaercs s dext JlonHaHa, 1 B KakuX (popmMax OH MPOSIBISIETCSA B PA3IUYHBIX
KOJUIOMJIHBIX CUCTEMAX?

41. Oxapakrepusyiite crpoeHue Moiekyn OenkoB. Ilouemy U Kak U3MEHsAETCS 3apsf

0eNKOBOI MOJIEKYJIBI B 3aBHCUMOCTH OT BennuuHbl pH pacTBopa? UTo Takoe M303JIeKTprudecKas
touka 6enka (MU9T)?
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4. METOAWYECKHE MATEPHUAJIbI, ONPENEJIAIOUIAE ITPOLEAY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymuii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILETO KOHTPOJIS MPOBOJUTCS ¢ IOMOIIbIO CHCTEMBI
JTUCTAHIIMOHHOTO OOydYeHHMs Wiau KommbloTepHoi mporpammbl KTC-2,0. Ha TectupoBanue
orBogutcss 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHui BKiIroyaeT 20 BOIPOCOB.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 3 Ui 4. CTyieHTy HeoOX0auMo BbIOpaTh OJUH
NPaBUIBHBIN OTBET. 3a KaX/Ibli IPaBUIILHBIN OTBET HA BOIPOC MpucBanBaeTcs 5 6amuioB. lkana
nepeBoaa: 19-20 nmpaBUIBHBIX OTBETOB — OIIEHKA «OTIUYHO» (5), 15-18 mpaBUIILHBIX OTBETOB —
OlleHKa «xopouio» (4), 12 mpaBuIIbHBIX OTBETOB — OLIEHKAa «yJOBiIeTBOpUTENbHO» (3), 1-11
MPABUJIbHBIX OTBETOB — OLIEHKA «HE yJI0BJIETBOPUTEIHLHO (2).

Omnpoc Kak CpeacTBO TEKYIIEro KOHTPOJIA MPOBOAUTCS B (pOpME YCTHBIX OTBETOB Ha
Bompochl. CTyZIEHT OTBEYaeT Ha MOCTABJIEHHBIM BOIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTnueckue 3agaHusl Kak CPEICTBO TEKYLIETO KOHTPOJS MPOBOASTCS B MHCbMEHHOMN
¢dopme. CTyieHTY BbLAAETCA 3ajaHue U npeaocTanisiercs 20 MUHYT JUIsl IOATOTOBKH K OTBETY.

IIpomexyTouHast aTTecTAMA
DK3aMeH IPOBOJIUTCS B YCTHOM (opme. M3 3K3aMEHAIMOHHBIX BOIPOCOB COCTABIISETCS
20 »sKk3aMeHaMOHHBIX OmieToB. Kaxaplii OWiIeT cOCTOMT W3 Tpex BompocoB. KommiekT
9K3aMEHAIIMOHHBIX OMJICTOB MPEACTABIECH B y4eOHO-METOAMYECKOM KOMIUIEKCE TUCIIMITIIMHBI.
Ha noaroroBky k oTBeTy CTyA€HTY npenocTaisiercst 20 MUHYT.
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