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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpeOOBaHHIA:

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

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

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMy:

CT. IIpEIoaBaTeb K.O. Ayounkas

PaGouas nmporpamMma paccMOTpeHa Ha 3aceaHuu KaeIpbl XUMUH
(mpotokoin Ne 10 ot «20 masi» 2024r.).

3aBenyommii kageapoi A.K. IluBoBap

Pabouas mporpamma peKOMEHJ0BaHa K HCIIOJIb30BAHUIO B Y4EOHOM MPOIECCe METOAMYECKOM
KoMuccuel (akynbpreTa MUnieBbix TexHoaorui (mporoko Ne 11 ot «20 urons» 2024 1.).

IIpeacenareb MeTOAUYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBbI ®.M. Cueryp




1. Ipeamer. Lenu u 3aga4n JMCHUILIMHBI, €€ MeCTO B CTPYKType 00pa3oBaTe/IbHOM
MPOrpaMMblI

IIpexMeToM  JUCHMIUVIMHBI  H3YYE€HHE CBOMCTB  BELIECTB, HCIOJb3YEMBIX B
CENIbCKOXO035HCTBEHHOM IPOM3BOJICTBE U B TEXHOJIOTUYECKOM ILIUKJIE MPOU3BOACTBA MPOTYKIIUU
U3 CBIPbsI ’KUBOTHOI'O IIPOMCXOMKAECHUS.

Heabio u3yyeHHs1 JUCHUILUIMHBI SBISETCS GOpMUpOBaHHE Yy OYIYyIIMX TEXHOJIOTOB
OOIIEKYIbTYpHBIX,  OOIIENPOGECCHOHANBHBIX U NPO(ECCHOHAIBHBIX  KOMIETEHLHH,
HANpaBJICHHBIX  Ha TMOJy4YeHHE (YHIAMEHTAIBHBIX 3HAHUHA TEOPETUYECKHUX OCHOB U
IPAaKTUYECKUX IMPUEMOB OCHOBHBIX XMMHUYECKMX METOJOB aHaJIM3a, a Takxke (OpMHUpOBaHUE
HaBBIKOB HAYYHOTO OOOCHOBAHMS OOIIMX TEOPETUYECKHX BOIPOCOB MPHU Pa3pabOTKE METOI0B
aHaju3a ChIpbs U M0Iy()aOPUKATOB, BAMAIOIIMX HA ONTUMH3ALMIO0 TEXHOJIOIHUECKOTro IIpolecca
M KauecTBO TOTOBOW MPOAYKIUH TNPUOOPETECHHE MPAKTHUYECKHMX HABBIKOB  HAYYHO
UCCIIEI0BATEIbCKON PabOThI B 001aCTH (PU3HUECKON U KOJUIOMTHONW XUMUH.

OCHOBHBIMH 32/1a4aMH SIBJISIIOTCA. TIPUMEHEHUE 3aKOHOB TEPMOJUHAMUKH, KHHETUKH,
(GOTOXUMHH, 3INEKTPOXMMHUHU, KOJUIOMJHOM XUMMM, a TaKXKe 3HaHHH OCOOEHHOCTEH CBOMCTB
pacTBOpoB Ui OOBSICHEHHUS SBICHHH, HAOJIOJAaeMbIX B TEXHOJIIOTHYECKUX CHCTEMaX, H
HaMpaBJIEHHOTO PETYJIMPOBAHUS NPOTEKAIOIIUX B HUX MPOLIECCOB.

VrinyOneHHoe uW3ydeHHE OCHOB (PM3MYECKOM XHMHM CIIOCOOCTBYET pAa3sBUTHIO Yy
oOyyaromuxcst abCTPAaKTHOrO, JIOTUYECKOTO M TEXHOJOTHYECKOTO0 MBIIUICHHUS, a TaKkxKe
YCBOEHHIO MPABHIIBHBIX MPEICTABICHUN O MPOTEKAIOUINX SIBICHUSAX. BenepcTeue Toro, uro Bce
TEXHOJIOTUYECKNE CHCTEMbl UMEIOT BBICOKOPA3BUTHIE IMOBEPXHOCTH, 0COO0E BHUMAaHUE B Kypce
yIeNAETCS OJHOMY W3 KPYIMHEHIIUX €ro pasJeloB - KOJUIOMJHOW XHWMHUH WIH XUMHH
IOBEPXHOCTHBIX SIBJICHMH M JHUCIEPCHBIX CUCTeM. M3ydeHue 5Toro pasjena IM03BOJISET
00yJaromuMcsi MMETh COBPEMEHHBIE MPEJCTABICHUS O TMPOTEKAIOIUX TEXHOJIOTHIECKUX
nporeccax.

MecTo IHCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMabl.

HucuuruinHa «Heopranmdeckas XuUMHs» OTHOCHTCS K JUCHUIUIMHAM 00s3aTeabHOM
yacTd, (QopMHUpyeMOl YydacTHUKaMH oOpa3oBarenbHbIX oOTHomeHuid b1.0.25 ocHoBHOMU
npodeccroHaIbHON 00pa3oBaTeIbHON MpOrpaMMBl Bhiciiero oopaszoanus (fganee — OIIOIT BO)
no HarpasieHuto noArotoBku 19.03.03 «[IpoayK Tl MUTaHUS YKUBOTHOTO IPOUCXOKICHHS.

Jucuumnnba «®dusnyeckas W KOJUIOMJHAs XHMHS» OCHOBBIBAETCS HAa  yMEHUSX M
KOMIIETEHIINSIX, C(HOPMHUPOBAHHBIX B XOJ€ HW3YyYEHHs ITUCIHHUIUIMH ECTECTBEHHOTO ITUKJIA:
«Puzukay, «MaremaTkay «Heopranudeckas Xumus», «AHaIUTHYECKAs XUMUS», YATAETCS B 3
CEeMEeCTpE U SBJISIETCSI OCHOBOM JIJISl M3YYEHUS CICAYIONHNX AUCIUIUTNH: «bruoxumusy, «[lumeas
XUMHUSD.

2. Tlepevenb IIAHMPYEMBIX Pe3yJbTATOB 00y4eHHsl 1O AWCHMIUIMHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

Koambt DopmyMpOBKa HNuaukaropsl ILlnannpyemMsble pe3yibTaThbl
KOMIIe- KOMIIETEHIIUH AOCTHKEHUS o0y4yeHus 1O JUCHHUILIMHE
TeHI A KOMIIETeHI N1




OIIK-2

Criocoben
MPUMEHSATD
OCHOBHBIE 3aKOHBI
u METOIBI
HUCCIEeN0BaHUN
€CTECTBEHHBIX
HayK JUJIsi pelieHust
3aJa4
po¢eCCHOHAITBHO
7| IesITeIbHOCTH
IIUKJIOB npu
pELICHUH.

OIIK.2.1. 3Haer u
rPaMOTHO ONEpUpPYET
OCHOBHBEIMHM 3aKOHAMH U
METOJaMH HCCIIedOBaHMI
€CTECTBEHHBIX HayK JIA
peuieHus 3a7a4
npodecCuoHAIBHON
JIeITEILHOCTH.

- 3HATH:
-(pusuko-xuMuveckue 3aKOHBI,
JeKAIINe B OCHOBE
po(hecCHOHATTLHOM e TEIILHOCTH.
- YMeTh:

-paboTaTh Ha naboparopHo-
UCCIIEIOBATEIILCKOM
obopynoBaHuy;

-IPUMEHSTh METOJIbI
MaTeMaTH4ecKoro  aHaiuu3a |
MO/JICIIMPOBAHMUS, OILICHUBATh
pe3yJbTaThl  TEOPETUYECKOr0 U
AKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHUSA XUMHAYECKHUX
BCIIICCTB.

- HMeTh HABBIKH

-IIPaKTHYECKUX busuko-
XUMHAYECKUX MPUEMOB
HCCIEeN0BaHNN,

-pabOTBI  C  peaKkTUBAaMH U
nabopaTopHBIM  000pYyIOBaHUEM,

HEOOXOJUMBIMU /ISl TIPOBEICHUS
HAay4HBIX MCCIICJOBAHUM.

OIIK.2.2. OcymecTBisieT
BBIOOD 3aKOHOB M METOJIOB
HCCIIEN0BAHUMI
€CTECTBEHHBIX HayK s
pelIeHus KOHKPETHOMN
3a/a4u
npogecCuoHaNIbHON
JESATEIBHOCTH.

- 3HATh:
-(pU3UKO-XUMUYECKUE 3aKOHBI,
JexaIme B OCHOBE
npodecCHOHATBLHOMN 1eATEIbHOCTH.
- yMeThb:

-paboTaTh Ha nabopaTtopHo-
MCCIIETOBATEIILCKOM
o0opynoBaHuy;

-IPUMEHSTh METOIBI
MaTeMaTHYeCKoro  aHajuu3a U
MOJICIIMPOBAHMUS, OILICHUBATh
pe3yabTaThl  TEOPETHUYECKOTOo U
HKCIEPUMEHTAIBHOTO
UCCIIEIOBaHHS XUMHAYECKUX
BEIIIECTB.

- HM€Th HABBIKHU:

-PAKTUYECKUX duzuko-
XUMHUYECKUX TPUEMOB
HUCCIEeI0BaHUN,

-paboTl € peakTUBaMH U
7a0opaTOpHbIM  000pYIOBAHUEM,

HCO6XO}II/IMBIMI/I AJi1 IPOBCACHUA
HAaYYHBIX HCCHCI{OBaHHﬁ.




OIIK.2.3.

JleMOHCTpUpYET  yMEHHE
IIPUMEHATh  KOHKPETHBIE
3aKOHBI 51 METObI
€CTECTBEHHBIX HayK I
KOMIUIEKCHOTO  PEIICHUS
IIPOU3BOJICTBEHHBIX 3aa4.

- 3HATH:
-(pusuko-xuMuveckue 3aKOHBI,
JeKAIINe B OCHOBE
po(hecCHOHATTLHOM e TEIILHOCTH.
- YMeTh:

-paboTaTh Ha naboparopHo-
UCCIIEIOBATEIILCKOM
obopynoBaHuy;

-IPUMEHSTh METOJIbI
MaTeMaTH4ecKoro  aHaiuu3a |
MO/JICIIMPOBAHMUS, OILICHUBATh
pe3yJbTaThl  TEOPETUYECKOr0 U
AKCIIEPUMEHTAIBHOTO
MCCIICTOBAHMS XUMHAYECKHUX
BCIIICCTB.

- HMeTh HABBIKH:

-IIPaKTHYECKUX busuko-
XUMHAYECKUX MPUEMOB
HCCIEeN0BaHNN,

-pabOTBI  C  peaKkTUBAaMH U
nabopaTopHBIM  000pYyIOBaHUEM,

HEOOXOJUMBIMU /ISl TIPOBEICHUS
HAay4HBIX MCCIICJOBAaHUM.

3. O0béM TUCUMIIMHBI U BUABI Y4e0HOI padoThI
3aouHas OuyHo-3a04Has
Ounas ¢popma 00yueHus dbopma dbopma
00y4YeHHs o0y4yeHHs
B T.4. IO
Busl paGot cemecTpanm BCETO BCETO
BCETO o

3 3

3 - 8

z 3

- 3 ©

OO01ast TPYA0EMKOCTD 4.5/162 4,5/162 4,5/162
ITUCIUTUTMHBI, 324.€71./49aCOB,
B TOM YHCIIC:
KonTtakTHas paboTa, 4acoB: 68 68 16
- JIEKIIUHU 26 26 8
- IPAKTUYCCKHE - - -
(ceMuHApCKUE) 3aHATHS
- 1abopaTopHbIe PabOTHI 42 42 8
CamocrosTenbHas padbora, 60 60 146
4acoB
KonrtakTHas paboTa B 34 34 18
PIEKTPOHHOU cpele
(KPBDC)
KoHTposb, yacoB -




Bua npomMexxyTouHON AK3aMEH 3K3aMeH 3K3aMeH
aTTeCcTalluu
(3a4€T, SK3aMEH)

4, Conep:kanue TMCUUILIMHBI

4.1. Pa3nenbl JMCUMILIMHBI M BU/IbI 3aHATHH (TeMATH4YEeCKHUIl MJIaH).

11\/@11 Paznen qucuumimabl JI 113 JIP KPBOC | CPC
ouHasi hopMa oOydeHus

1. OcHOBBI XMMHYECKO TEPMOIMHAMUKHI 10 - 18 16 24

1. [Pazgen 1. IlepBblii 3aKOH TEPMOJUHAMUKH. 2 - 4 4 6
Paznen 2. Bropoil 3akOH TEpMOIWHAMHKH.

2. 2 - 6 4 6
Da30BbIC PABHOBECHS.
Pasnen 3. PactBopbl. PU3NKO-XMMHUYECKUE

3. [cBOiicTBa PacTBOPOB. Komnurarusueie| 4 - 4 4 6
CBOICTBA PACTBOPOB.
Pasnen 4. PactBopsl aekTponutoB. bydepHsbie

4. lcmecu.  Ompenenenuss pH — Oydepubix| 2 - 4 4 6
[PacTBOPOB.
2. OcHOBBI YJIEKTPOXUMHUHU 4 - 6 6 12
Pasnen 1. Dnexrponnsie npoueccsl u DJIC.

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

6. [Pasmen 2. Kunernka u xaraius. 2 - 2 2 6
3. Kostonanas xumus 12 - 18 12 24

7 Paznen 1. IloBepxHOCTHBIE SIBIEHUS HA 2 i 4 4 6
rpaHuie paszaena ¢as.

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

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

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

3aouHas (popma oOydeHHs

1. OcHOBBI XUMHY€ECKOii TEPMOIMHAMUKH 3 - 6 65

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

5 Pazmen 2. Bropoli 3akoH TepMOJIWHAMUKH. 0.5 i 1 16
Da30BbIC PABHOBECHS.
Paznen 3. PactBophl. DU3NKO-XMMHUYECKUE

3. [cBOliCTBa pacTBOpOB. Komnuratusuele, 1 - 2 16
CBOICTBA PACTBOPOB.
Pasnen 4. PacTBopsl aekTponutoB. bydepHsbie

4. cmecu.  Ompenenenns pH  Oydepusix| 0,5 - 1 16
[PacCTBOPOB.
2. OCHOBBI YJIEKTPOXUMHH 1 - 2 32
Paznen 5. Dnexkrpoansie mporeccsl u DJIC.

5. [DneKTponpoBOJHOCTD pactBopoB.| 0,5 - 1 16
Konnykromerpus. [loreHnmomerpusi.

6. |Pasznmen 6. Kunetnka v katanus. 0,5 - 1 16
3. Koasiongnas xumus 2 - 4 65

7 Paznen 1. IloBepXHOCTHBIE SBJICHHS HA 0.5 i 1 16
rpaHuile paszaena ¢asz




8. |[Pazmen 2. AncopOuusi. 0,5 - 1 16

9. [Pazgen 3. JlucnepcHbIe CUCTEMBL. 0,5 - 1 17
Y CTOWYUBOCTD KOJUTOMTHBIX CHUCTEM.

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

OuHo-3204Has popma 00ydeHuUs

4.2. ConepxxaHue pa3ieioB y4eOHON JUCHUNIMHBI.

1. OcHOBBI XUMHYECKOIl TEPMOAUHAMUKH

Pasznes 1. [lepBblii 3aK0H TEPMOAMHAMMKH.

[IpenMer u 3amauu XUMHYECKOM TepMOAMHAMUKH. OCHOBHBIE NOHSTHS: CUCTEMA U €€
BUJbl (M30JIMPOBAaHHBIC, 3aKPHITBIC, OTKPBITHIC, aAMa0aTUYECKH H30JIMPOBAHHBIE), COCTOSIHHUE
CUCTEMBI, IApaMETPbl COCTOSHHUSA, (PYHKLIHMU COCTOSHUS U Ipolecca. TepMOAMHAMUYECKOE
paBHOBecHe. TepMoIMHAMUYECKHE MTPOLECChl: 00paTUMblEe U HEOOpATUMBbIE, CAMOIIPOU3BOJIbHBIE
¥ HecaMOIpou3BoIbHbIE. TernoBeie 2P PeKThl: 00pa3oBaHMsI U CrOPAHHs BEUIECTB, arperaTHBIX
IIPEBPALICHUM, pEaKIUU HENTpaIu3aluy, pacTBOpPeHUs U ruaparanuu. CTaHIapTHBIE TEIUIOTHI.
Tepmoxumuueckue ypaBHeHus. llepBblli 3aKOH TepMOAMHAMUKHU. YacTHbIE clydad IEPBOTO
3aKOHa TePMOAMHAMHUKHU. BHyTpeHHss1 sHeprus, Temiora U paboTa. TemaoTsl MPOLECCOB MpU
MOCTOSITHHOM O0BbEeMe M JaBJICHUHU, COOTHOIICHHE MEXAy HUMHU. OHTanblus. 3akoH [ecca.
CrnenctBus U3 3akoHa ['ecca. 3aBUCMMOCTb TEIUIOBOrO 3(dekTa oT Temmeparypbl. MosspHas
TEINIOEMKOCTh. YpaBHeHus Kupxroda. Kamopumerpusi. Pacuer craHmapTHBIX —TEIUIOT
XMMHUYECKHX PEaKLHil 10 cTaHAapTHBIM TEIJIOTaM 00pa30BaHMs U CTOPaHMs BEIIECTB.

Pasnen 2. Bropoii 3akoH TepMoOAMHAMHMKH. BTOpOil 3aKOH TEpMOIMHAMHKH, €TO
(bopMynUpOBKH. DHTpONUS — (YHKLUUSA COCTOSIHUA cuUcTeMbl. CTaTUCTHUYECKOE HCTOJIKOBAHUE
HNOHATUS HTpoNUU. CBS3b SHTPONUU C TEPMOJUHAMUYECKON BEpOSATHOCTHIO. CTaTUCTUUYECKUI
XapakTep BTOPOro Haudana TepMoauHaMuku. Popmyna bosibivana. Beruncienue sHTponuy npu
¢azoBbix nepexonax. [[puMeHeHHe BTOPOro Havalla TSPMOJAMHAMHUKH K W300apHO - (M30XOPHO-)
U30TePMHUECKUM TpoueccaM. TepmoauHamuueckue ¢(yHkiuu. OHeprus ['ub0Oca, sHeprus
I'enpmronsia.  TepMmoauHamuueckas  TEOpUS  XUMHUYECKOoro  cpojnctBa.  OmpezeneHue
HalpaBJIeHUs Tpoliecca U YCJIOBUI paBHOBecus. MakcumanbHas pabota mpouecca. IToneznas
pabora. l3MeHeHue HHTpoONMM B HU30JMPOBAHHBIX CHCTEMaxX. BBIYMCIEHHS SHTPONUU TPHU
U30TEPMHUUECKUX TMpoleccax M ¢ HM3MEeHeHueM temnepaTypbl. llonsatus: ¢asza, yucio
KOMIIOHEHTOB, YHUCJIO CTENEeHe cBOOOABI. YCIOBHSI TEPMOAMHAMUYECKOTO PABHOBECHS MEXKIY
¢dazamu. [IpaBuno (a3 I'mb60ca. PaBHOBecus B OAHOKOMIIOHEHTHBIX cHcTeMax. Jlmarpammbl
coctosHMs Boabl. YpaBHeHue Knanelpona-Knaysuyca. TepMmoguHamuyeckue CBOMCTBa
pacTBOpPOB.

Paszpnen 3. PactBopbl. @PU3HKO-XHUMHYECKHE CBOMCTBA pacTBOopoB. Kosuturatusubie
CBOICTBA PacTBOPOB.

Konnurarusnsie cBoiictBa pactBopoB PactBopsbl. IlonsaTHe 0 pacTBopax. Pa3zdaBieHHbIe
pactBopbl. PactBOopuMOCTh razoB. 3akoHsl Payns. Kpuockomust m s0ynuockonus. OcMmoc.
OcMoTrdeckoe JaBieHne pacTBopoB. 3akoH Bant-I'odda. buonorndeckue mporecch U ocMoc.
N3oTonnueckuii ko3 PUIHEHT.

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

PactBopbl. CriocoObl BbIpaKeHHsI KOHLIEHTPALMK PACTBOPOB. MolisipHas KOHILIEHTpaLys,
MOJISIpHAsi KOHLIEHTpALMsl SKBUBAJIEHTA, MaccoBasi JIONsl, TEPMOJUHAMUYECKIE IPUINHBI 00pa30BaHus
PacTBOPOB, (PU3NUECKUE U XMMUUECKUE CHJIIbI, 00YCIIOBIIMBAIOIIIE 00pa30BaHUE PaCTBOPOB.

2. OCHOBBI YJIEKTPOXUMHH.

Pasnen 1. Duexkrpoanbie mpoueccbl M I/AC. DaeKTPpONnpoBOAHOCTH PACTBOPOB.

Konaykromerpus. Ilorennuomerpus.



ONeKTpOXUMHs.  DJIEKTPONPOBOJHOCTh  PAacCTBOPOB  BJIEKTPOJUTOB. YJelbHas U
SKBHUBAJIEHTHASl 3JEKTPONPOBOJHOCTh. 3akoHbl Appenuyca u Komappayma. Omnpenenenue
CTETICHH ¥ KOHCTAHTHI IUCCOIMAIINU CTA0BIX 3JICKTPOIHUTOB. DIEKTPOIHBIC MPOLIeCChl. [IBOMHOM
SJIEKTpUYECKU cliol. YpaBHeHue HepHcra. OnekTpoaHble MOTEeHIMaNbl. BomopoaHsblil
anekTpoa. ['asbBaHMUYECKHE M KOHLEHTpALMOHHBIE HenHu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
NOTEHLUAJBL. JJIEKTPOAbI CPAaBHEHUS U MHAUKATOpHbIE. KOHIyKTOMETpHS.

Pa3nea 2. Kuneruka u karaams.

XuMuyeckas KUHETUKA U Katanus. [londaTne o ckopocTn XuMU4ecKon peakuuu. BinsHue
KOHIICHTpAllUd Ha CKOPOCTb XUMHUYECKHUX peakuuil. IIopsmoK M MOJEKYISIPHOCTb PEAKLUN.
Mexann3m peakuui. Peaknuu nepBoro M BTOpOro mnopsaka. BimsHue temmepaTypsl Ha
cKkopocTh xummuueckux peakuuid. [IpaBuno Bant-I'opda. YpaBuenme Appenuyca. DHeprus
aktuBauuu. Kartamus, ero OCHOBHbIE 3aKOHOMEPHOCTH. Teopus IMpOMEKYyTOUHBIX COEIMUHEHHU.
['oMoreHHblii M reTeporeHHbl karanu3. CKOpPOCTH T'€TEPOre€HHBIX XUMHUYECKHX IPOLIECCOB.
KounebarenbHble peakuuu.

3. Kosutouanasi xXumusi

Pa3znea 1. [loBepxHOCTHbBIE IBJIEHHUS HA TPaHKIe pa3ea ¢as3.

[loBepxHocTHbIE siBIeHUs. CBOOOIHAS SHEPrusi CUCTEMbl M BEIMYMHA ITOBEPXHOCTH.
[ToBepxHOCTHOE HaTsKeHHE. AJcopOLUs Ha IIOBEPXHOCTH pas3jiena JKUAKOCTh - Tas.
[ToBepxHOCTHO-aKTHBHBIC BemiecTBa. YpaBHeHwe [uO0ca. ['mmpodunbHbie W THIpO)OOHBIC
noBepxHocTu. KpaeBoli yros cMauuBaHus.

Paznen 2. Ancopoumusi.

Ancopbuust Ha TBepAbIX MOBEpXHOCTAX. M3oTepmbl ajncopbuuu. YpaBHEHUe
Opeitnanuxa. Teopun aacop6muu Jlenrmiopa u BOT. Ancopbumst snextposnutoB. MoHHBIN
oOmeH. MonnThl. CopOLIMOHHBIE TPOLIECCHl B OMOJIOTHYECKUX CUCTEMAX.

Paznen 3. lucnepcHble cUCTEMBI.

Xumust aucnepcHblx  cucteM. JlucmepcHas (asza M JIUCHEpPCHOHHas — cpena.
Knaccudukanus nucnepcHbeix cucreM. Ilpupona KomuomaHbIx cucTeM. MeToJbl MOTy4YeHHS
KOJUIOMJIHBIX pacTBOPOB. MOJEKyJIIpHO-KMHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
Bbpoynosckoe amxenue. uddysus. CeauMeHTallMOHHOE paBHOBecHe. MeTOAbl OYHCTKHU
KOJJIOWAHBIX cUcTeM. Jnanus, snekrpoauanus, YiabTpaduisTpanus. MemOpaHHOE paBHOBECHE
JloHHaHa. OJEeKTpUYECKHE CBOWCTBAa KOJUIOMAHBIX cucteM. CTpykTypa [BOHHOrO CcJos Yy
MOBEPXHOCTH KOJIJIOWJHBIX YaCTULl. DJeKTpOoKHMHeTHYecKue siBiaeHus. uddysnbiii cnoii. /[3era-
noTteHuuan. MunensipHas Teopusi CTPOSHHS KOJUIOUHBIX pacTBOPOB.

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

Kunernueckass u arperatuBHas YyCTOMYMBOCTh KOJUIOMAHBIX cucTeM. Koarynanus.
ITpaBmiio [lynbue-I'apau. Koarymsauuss W 2IEKTPOKMHETHYECKMH MOTEHUMan. Teopus
koarymsiuuu. Crabwin3anus KOJUIOMJHBIX CHCTEM. BBICOKOMONIEKYJISIpDHBIE COEAMHEHUS,
0COOEHHOCTH CTpPOEHHsI UX MoJyieKyd. ['MOKOCTb Moiyiekyn. DJIacTMYHOCTh U IJIACTUYHOCTD
nonuMmepoB. Ilpuponusie u cunternueckue BMC. MonekynsapHas macca U (paklMOHHBIN
coctaB noauMmepoB. Bzammopeiicteue BMC ¢ pacTBopuTeneM, TEpMOAMHAMUKA IPOLIECCOB
HaOyxaHuss u pactBopeHusi. Crenenp HaOyxanus BMC u kuHeTHuka mnpoiiecca HaOyxaHUS.
Hasnenne u teruora HaOyxanus. ®akropsl HaOyxanus. Ilponeccsl HaOyxaHHs B TEXHOJOTHU
IPOJYKTOB MUTaHus. MeMOpaHHOe paBHOBecue. PacTBOpbI BEICOKOMOJIEKYIISIPHBIX COEAMHEHUN.
Obmas xapaktepuctuka pactBopoB BMC. ConpBaTanus MOJNEKYNI.  DIEKTpUYECKHE,
MOJIEKYJIIPHO-KMHETHUYECKHE M ONTHYecKHe cBoiicTBa pactBopoB BMC. Ocmornueckoe
nasienue. Hapymenue ycroitunBoctu pactBopoB BMC. BricanuBanue; hpakTopsl, BAUSIOMUE HA
npouecc BbicamuBaHUs. JIMOTpomHbIE psAAbl KaTHOHOB M aHMOHOB. AccoIUalys MOJIEKYN B
pacTBopax MoJIMMEPOB. 3aCTyJHEBaHUE. XPYIKHE U dIacTUUHbIE reau. DakTopsl, BAUAIONINE HA
npouecc reneodpazoBanus. Tuxcorponusa. Cunepesuc. buonoruueckoe 3HaueHHe CHHEpeE3Hca.
SBnenue koauepBauuu. llpomeccel cTpyKTypooOpa3oBaHHsS U CHUHEpe3uca B TEXHOJOTHH
MPOAYKTOB MHUTaHUA. 3alUTHOE neicTBUe pacTBOpoB BMC. Du3nko-xMuMHUUECKHE CBOMCTBA
6enkoB. benku kak aMm(oIUTHL; CBOMCTBA OEIKOB B M303JIEKTPUUECKOM COCTOSHUH.



4.3. IlepeyeHb TeM JIEKIHUIA.

Ne
n/n

O0bem, u

Ha3Banue TeMbl,

¢dopma o0yuenust

paccMaTpHuBaeMble BOIIPOCHI Ounas 3aouHnas Ouno-
3a04HasA
Moayab 1. OcHOBBI XUMHY€CKOH TEPMOIMHAMUKHI 10 3,5
1 | Paznmen 1. [lepBblit 3aKOH TEPMOJTMHAMHUKH. 2 1
2 Pazgen 2. Bropoli 3akoH TEepMOAMHAMUKH. 5 1
@da30BbIE PABHOBECUSI.
Paznen 3. PactBopbl.  DU3UKO-XMMHUYECKHUE
3 | coiicTBa pacTtBOpoB. KoimuratuBHbIE CBOWCTBa 4 0,75
pacTBOPOB.
4 Paznen 4. PactBopwl anexkTponuToB. bydepnbie 5 075
cmecu. Onpenenenus pH 6ydepHbIX pacTBOPOB. ’
Moayab 2. OCHOBBI )JIEKTPOXUMHUH 4 15
Pazgen 1. DOnexrpomubie mnpouecch u DJIC.
5 | DnexTponpoBOAHOCTD pacTBOpOB. 2 0,75
Konaykromerpus. [lorenunomerpusi.
6 | Pasmen 2. Kuneruka u xaranus. 2 0,75
Mopayas 3. Kossiougnas xumus 12 3
7 Paznen 1. IloBepXHOCTHBIEC SIBJICHHSI Ha TPaHHUIIE 2 075
pasnena ¢as. ’
8 | Paznen 2. AncopOmms. 4 0,75
9 | Pa3gen 3. JlucriepcHbIC CUCTEMEI. 2 0,75
Pazgen 4. YCTOWYMBOCTH KOJUIOMAHBIX CHUCTEM.
10 . 4 0,75
PactBopsl BMC u ux cBoiicTBa.
Hroro 26 8
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHH (CEMHHAPOB)
He npegycMoTpeHsl yd4eOHBIM MPOIIECCOM.
4.5. IlepeueHnn TeM J1a60PaTOPHBIX padoT.
Ne O0beM yacoB
n/n Tembl 1abopaTOpHBIX padoT (hopma 0byuenus
O4YHasi | 3a04Hasi OYHO-
3a04HasA
1. OcHOBBI XUMHY€CKOIi TEPMOTUHAMUKHI 18 3,5
1 | Pazpgen 1. IlepBblit 3aKOH TEPMOJIMHAMUKH. 4 1
5 Pa3znen 2. Bropoit 3akoH TepMoanHaMuku. da3oBble 6 1
paBHOBECHSI.
3 Pazgen 3. PacTBopbl. ®U3MKO-XUMHYECKUE CBOWCTBA 4 1
pactBopoB. KosmmuratuBHbIE CBOMCTBA paCTBOPOB.
4 Paznen 4. PactBopsl snexTposnuToB. bydepHbie 4 05
cmecu. Onpenenenust pH 6ydepHbIX pacTBOPOB. ’
2. OCHOBBI JIEKTPOXUMUHU 6 15
5 Pazgen 1. Omnexkrpomubie mnpoueccet u  IJC. 4 075
DJIEKTPONPOBOIHOCTH pacTBOPOB. KOHIyKTOMETpHS. ’
6 | Pasgen 2. Kuneruka u xaranus. 2 0,75




3. Kossiougnast Xumus 18 3
Pasnen 1. IloBepXHOCTHBIE $SIBIIEHUS Ha TpaHHULE
7 4 0,5
pasnena ¢as.
8 | Paznen 2. AncopOuus. 6 0,5
6
2

9 | Pazngen 3. JlucriepcHbIC CHCTEMBI.

10 Pasnen 4. VYcTOMYMBOCTHL KOJIOUAHEBIX CHCTCM.
PactBopst BMC u ux cBoiicTBa.

Hroro 42 8

4.6. Buabl caMoOCTOATEJbHOW pPadoThl CTYIEHTOB H IepeYyeHb Y4eOHO-MeTOIAHMYEeCKOro
o0ecrneyeHus1 1JIs1 CAMOCTOATEIbHON PadoThl 00y4alOIIUXCSH.

4.6.1 IToaroToBKa K Ay IUTOPHBIM 3aHATUSAM

[lepen ouepeAHBIM ayJUTOPHBIM 3aHSATHEM CTYJEHTY HEOOXOAMMO 3aKpENHUTh IOJTy4YEHHbIE
3HaHus. JJig 3TOro HeoOX0AUMO:

- I3Y4YUTb KOHCIIEKT JIEKIUH 110 IPEABbIIYIIEH TEME;

- U3y4YUTb COOTBETCTBYIOIIHUN Pa3eN 110 TEME B OCHOBHOM M JIOIOJHUTEIBHON PEKOMEHyeMOU
JUTEPaTYpE;

- BBIIOJIHUTH MUCbMEHHOE JJOMAIIIHEE 3a/1aHue (€I IPeayCMOTPEHO).

4.6.2 IlepevyeHb TeM KypcOBbIX padoT (IPOEKTOB)
Kypcossie paboTsl (mpoekTsl) He mpenycMoTpeHsl.
4.6.3 Ilepeuyens Tem pedepaToB, pacueTHO-rpaguyecKux pador

Pedepartsl, pacueTHO-Tpaduueckue padboThl HE IPEAYCMOTPEHBI.

4.6.4. IlepeyeHb TeM H Y4YeOHO-METOAMYECKOr0 oOecleYeHHs VIS CAMOCTOSITeJbHOM
padoThI 00y4AIOIIMXCH.

O0BéM, U
YyeOHo-
Ne . ¢dopma oOyueHus
Tema camocTosTeTbHON PaOOTHI | METOAUYECKOE
n/m O0YHO
oOecrieyenne oyHas 3a04Has
-3a04Has
OCHOBBI XMMHYECKOH TEPMOIMHAMHUKH 24 60
1 Paszmen 1. TlepBerii  3aKoH [1,2,3,4] 6 15
" [TepMOJIMHAMUKHU.
Pazmen 2. Bropoii  3akoH [1,2,3,4]
2. [TepMOJIUHAMUKHU. ®dazoBrle 6 15
[PAaBHOBECHSI.
Pazmen 3. PactBopbl. Du3uko- [1,2,3,4]
3 [XMMHYECKHE CBOICTBa pacTBOPOB. 6 15
" [KoanuraTuBHBIE CBOMICTBA
[PacTBOPOB.
Pazmen 4, PactBopb] [1,2,3,4]
4. PUIEKTPOITUTOB. bydepnsie cmecu. 5 15
" Onpenenenuss pH  Oydepnbix
ACTBOPOB.
OCHOBBI YJIEKTPOXUMHH 12 30
5 Pasmen 1. DNEKTPOTHBIC [1,2,3,4] 6 15
" [mporecchl u DJ1C.
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DJICKTPOIIPOBOTHOCTH PACTBOPOB.
KonykTomeTpusl.
6. [Pasmen 2. Kuneruka v karanus. [1,2,3,4] 6 15
Kostomanasa xumus 24 56
5 Paznen 1. [ToBepXHOCTHBIE [1,2,3,4] 5 14
" |BJICHMS Ha TpaHUIle pasaena a3
8. |Pazmen 2. AncopOuusl. [1,2,3,4] 6 14
9. |Pa3nen 3. JlucniepcHbIC CUCTEMBI. [1,2,3,4] 6 14
Pasmen 4. YcroitunBocTh [1,2,3,4]
10. [KoJuTOMAHBIX CHCTEM. PacTBOpPBI 6 14
IBMC u ux cBOMCTBa.
Bcero 60 146

4.6.5. IlepedyeHb TeM 3aHSATHI 1JIsI KOHTAKTHOH padoThI B 3JIEKTPOHHOI cpee

O0BéMm, u
Yy4eOHo- dbopma oOyueHus
No Tema caMOCTOSITEIbHOU PabOTHI METOINYSCKOE OYHO
/o 00eCNeUCHHE | oupas | 3a0uHas -
3a04Has
1. [lepBblii 3aKOH TEPMOJAMHAMUKH. 2 4 -
> &
9 Bropoii  3akoH  TepmoauHamMuku.  Das3oBble = 4
. ) =
PaBHOBECHSI. =
S
3 PactBOpBI. DU3NKO-XUMUYECKUE CBOMCTBA s 4
" [pacTBOpOB. KonnmuraTuBHbIE CBOICTBA PacTBOPOB. E
=
4 PactBopbl  anekTponuToB. bBydepHbie cmecH. = >, 4
Onpenenenus pH 6ydepHbIX pacTBOPOB. E f
5 DIEKTPOJAHbBIE MPOLECCHI U S/C. S g 4
" [DNneKTpOoNnpOBOIHOCTD pacTBOpPOB. % =
6. [KuHeTnka u Karanms. = © 2 -
: g
7. [[loBepXHOCTHBIE SIBIECHUS HAa TpaHMILIE pazjiena ¢a3 = 4
)
8. |AncopOuus. = 2
9. JlucrnepcHbIE CHCTEMBI. é 4
2
10 Y CTOMYMBOCTh KOJUIOMIHBIX CHUCTEM. PacTBOpBI 2 5
" BMC 1 ux cBoiicTBa. o
Hroro 34 -
4.5.6. [Ipyrue Buabl CaMOCTOSATE1bHOM Pad0ThI CTYJAECHTOB.
Ne .
W Bua camocrositensHOM paboThI
1. Odopmnenne pabounx TeTpazei U 0TUETOB M0 JIAOOPaTOPHBIM paboTaM
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4.7. llepeyeHb TeM U BHA0B 3aHATHIA, IPOBOJAMMbIX B HHTEPAKTUBHOI Gopme

Ne dopma TeMa 3aHsTIs WHTepakTUBHBIN O0newm,
n/m 3aHATUS METO/T q
1 JlaGopaTopHas Onpenenenue HTaIbIAN OO6cyxnenue u 2
pabora rUpaTaluu CHUCTEMHBIN aHAIH3
5 Cenutia Konmuratusable cBONMCTBA OO6cyxnenue u 2
P pacTBOpPOB CHCTEMHBIN aHAJIN3
3 JlabopaTopHas Bydepnbie pacTBOpHI 1 UX OO6cyxnenue u 5
pabora CBOICTBA. CHUCTEMHBIN aHan3
4 JlaGopaTopnast | MeToabl OJYYeHHS KOJIOUTHBIX OO6cyxnenue u 5
paboTta pacTBOpPOB CUCTEMHBIN aHaIn3
Bcero 8
5. @oH/ O1IeHOYHBIX CPEJCTB /s NPOBeIeHNUsI MPOMEKYTOUHOI aTTecTaluu

[TonHoe omnmcanue (oHIA ONEHOYHBIX CPEACTB TEKYIIEH M TPOMEKYTOUYHOW AaTTecTaluu
00yyaroIuxcst ¢ MepeyHeM KOMIIETEHLIUH, ONMCaHUEM IoKa3aTele U KpUTepueB OLICHUBAaHUS
KOMHGTGHHHﬁ, [IKaJI OOUCHUBAaHW, TUIIOBBIC KOHTPOJIbHBIC 3aJaHUSA U MCTOANYCCKUC MATCPHUAJIbI
IIPEJICTaBJICHBI B IPUJIOKEHUH K HACTOSALIEH TPOrpaMMe.

6.

6.1.

YyeoHo-MeToau4YecKoe odecrneyeHe JUCHUILINHDI.

PexomeHnayemasi aureparypa.

6.1.1. OcHoBHas JUTEpPaTYpAa.

No Kon-Bo 5k3. B
ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U3]1-BO, TOJI U3TAHHSI, KOTUIECTBO CTPAHUI]
n/m oubmmorexe.
[MunaBoB ILI., IluBoBap A.K. ®usnuueckas ¥ KOJJIOMJHAS XUMHS.
1. | YuebHoe  mocobue A CTYAEHTOB  CEIbCKOXO3SMCTBEHHBIX 40
cnernmansHocteit. Jlyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[MunasoB HI. T'., Jybunxkas X.O. 3agaun u ynpakHeHHUs! MO OOIIEH U 40
2 | Heoprannueckoil xumuu. — Jlyranck: JIHAY, 2008. — 400c.
Hurmarynnun, H. I'. ®usndeckas u KOIIouHas XUMUS : YIE€OHUK IS
cro / H. I'. Hurmarymnun. — Cankrt-IletepOypr : Jlans, 2022. — 276 c.
3 | — ISBN 978-5-8114-8885-8. — Tekct: snekTpoHHbIH // JlaHb
AJIEKTPOHHO-OMOIMOTEeIHAs cucTema. — URL:
https://e.lanbook.com/book/183254

6.1.2. JlonosiHuTEIBbHAS JIMTEPATYPA.

oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/160121

NQ H/H ABTOp, Ha3BaHUC, MCCTO U3AAaHUA, U3ATCIBCTBO, 'O U3JaHUA, KOJIMUCCTBO CTPAHUL]
KymbikoB, P. M. @u3ndeckast 1 KOJUTOUMIHASI XUMUS : ydeOHOe mocoOue s By30B / P.
1 M. Kymbikos, A. b. Uttres. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. —

236 c. — ISBN 978-5-8114-7414-1. — Tekcr : 31neKTpOHHBIH// JIaHb : 3I€KTPOHHO-
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https://e.lanbook.com/book/183254

6.1.3. MeToanueckue yKkazaHus JJisi 00y4AIOIMXCS 110 OCBOCHUIO M CIUIJINHBI.
No
/11

ABTOp, Ha3BaHUEC, MCCTO U3JJaHUA, U3-BO, I'OJ U3JaHUS, KOJIMYCCTBO CTPAHUIL]

[Tunago III.I'., [younkas JX.O. ®duszmdeckas ¥ KOJJIOMIHAS XUMHUA. MeETOIUYECKUE
1. |yka3aHus [0 U3YYEHHUIO TUCIUILUIMHBI M 3aJaHusl A KOHTPOJIbHON paboThl. — JIyraHck:
JIHAY, 2017. - 43 c.

MeTouueckre yka3aHus K JJaOOpaTOpHOMY MPAKTHKYMY MO (hU3MUYECKON M KOJUTOUTHON
2. XUMHH I CTYASHTOB (DaKyJbTeTa MUIIEeBBIX TexHonorui. — JIyranck: JITAY, 2023. — 21
C.

6.2. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKANMOHHOH ceTH «HTepHeT»
(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX /IJISI OCBOCHUS JUCIUIIJIMHBI.

Ne /i Ha3zBanue nHtepHeT-pecypca, aapec u pexkuM J0CTyna

1. [PnexrponHas obopazoBarenbHas cpena JITAY]. Pexxum mpocryna https:// :

2.

Bukurneaus — CcBOOOAHAs  SHUMKIONeAus. [Daekrponsbiid  pecype]. URL:
https://ru.wikipedia.org/wiki (nata oopamenus: 13.09.2022).
O6pazoBatenbublii  mopran KyOI'AY [Dnektponnsiii pecypc]: Pexum mgocryma:

3 http://edu.kubsau.local (nata obpamenms: 25.08.2022).

4 [Di1eKTpOHHO-OMONMOoTeYHass cucteMa «AmcOyk» (iBooks) - http://ibooks.ru (mara
" |oOpamienusi: 15.04.2024).

5 [D51eKTPOHHO-OMOIMOTEYHAsE cucTeMa u3aarelbera «Jlaub» - http://www.e.lanbook.com

nara obopamienus: 15.04.2024).

Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
6. [premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (marta
oOparenus: 15.04.2024).

BapyOexHas 0a3a  nmaHHBIX  pedepupyeMbIX  HAy4dHbIX OKypHaJIOB  Agris -
http://agris.fao.org (nara ob6pamienus: 15.04.2024).

6.3. CpeacrBa obecnieueHUs1 OCBOCHMSI JUCIUNIMHBI.
6.3.1. KomnblorepHbie 00y4yaomye 1 KOHTPOJIMPYIOLHeE NPOrPaMMBI.

@OyHKIUS TPOTPAMMHOT0 00ecTiedeHus
Ne | Bun yue6noro | HammeHoBaHue mporpaMMHOTO

/1 3aHATUS o0ecreueHus MOJIENUPY
KOHTPOJIb oOyyaromas
foras
1 VJlekmuu CucreMa JUCTAHIIMOHHOI'O + + +

oOyuenus Moodle.
Microsoft Office 2010 Std.

2 |[Ipaktuueckue [Cucrema JUCTAaHIIMOHHOTO + + +
o0yuenuss Moodle.
Microsoft Office 2010 Std.

6.3.2. Ayauo- u Buaeonocoous.
Aynuo- ¥ BUeonocoOus He MpeycCMOTPEHBI.
6.3.3. KoMmnbloTepHbIe Mpe3eHTAlINH YUeOHBIX KYPCOB.

KomnbioTepHble mpe3eHTanuu y4eOHbIX KypCOB HE PEyCMOTPEHBI.
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7. Onucanne MaTePHAIbLHO-TEXHMYECKOI 0a3bl, HEO0OX0AUMMOM JI1 OCYLEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

HaumenoBanue o6opynoBaH-

Ne | HBIX yueOHBIX KAOUHETOB, [TepeueHb OCHOBHOTO 00OPYI0BaHUS, IPUOOPOB U
/1 | 0OBEKTOB ISl IPOBEICHHS MaTepHalioB
3aHATHI
[-410 — yueOnas aymutopus/Crosn — 21 mr., ctyna — 39 mr., mkad — 8 mT., TymO0uka — 4
M MPOBEICHUSIT., JOCKa — 2 TIT., JiabopaTopHoe 00OpyaOBaHuE,
JICKIIMOHHBIX, JIA00PAaTOPHBIX[TabopaTopHasi Mocyaa (KOoJIObl, MUNIETKH, OIOPETKH, BOJISHBIC
U TMPAKTUYECKUX  3aHATUMN,XOJIOIMIbHUKH U 1p.), XUMHYECKHE  PEaKTHUBHI,
1 [PymIoBbix U|ICMOHCTPAIIMOHHBIC MaTepuaibl (CTEHIbI W TIp.), Y4eOHO-
WHIMBUTYaJIbHBIX METOAMYECKIE MaTepUAIIbI.
KOHCYJIbTAIIHIA, TEKYIIETO
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTAIUU u
CaMOCTOSITENIbHOM pabOThI
[-415 — yueGnas aymutopusiCron — 18 wmr., ctyn — 16 wr., mxap — 2 wmT., mkad
s MPOBEICHUABHITSDKHON — 1 mmir., TymOoyka — 1 mT., ;maboparopHoe
JICKITMOHHBIX, JIA00OPATOPHBIX|000PYAOBaHUE (BeChl  TEXHO-XUMHUECKHE,  IKadbr
U TPAKTUYECKUX  3aHSATHIL/CYIIWIbHBIC, BRITSHKHBIE, BOISHBIE OaHU U 1p.), TabopaTopHas
o [TPYMIOBBIX unocyna (KoJObl, MUNIETKH, OFOPETKH, BOJISHBIC XOJIOJMIbHUKH
WHIMBUTyaJIbHBIX U Tp.), XUMHYECKHE PEAKTUBBL, JEMOHCTPAIIHOHHBIEC
KOHCYJIbTaIIHIA, TeKymeromarepuaibl  (CTeHABI ©  Mp.), y4eOHO-METOIMYECKHUE
KOHTPOJIS, MPOMEKYTOUYHOMMAaTEpUAITbI
aTTecTalluu u

CaMOCTOSITENIbHOM pabOThI.
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8. MesxkaucumniIMHapHble CBA3H

IIporoko

COT'JIACOBAHUS pabovel NpOrpaMMBbl € IPYTUMHU AUCHUTUIMHAMHU

HaunMeHnoBaHue QUCIUIIINHEI, C
KOTOPOH TTPOBOJMIOCH COTIIACOBAaHUE

Kadenpa, c xoTopoii
MPOBO/IMIIOCH COTJIACOBaHKE

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

Ilumesas xumus

XHUMHUH

buoxumusa

XHUMHUH
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Jluct u3mMeHeHuit pabovel IporpaMMel

Ilpunosicenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi
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Ilpunoscenue 2

JIuct nepuoauecKux MpoBEpOK pabodel mporpamMmbl

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

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

MHHHUCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINNA
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1. MIEPEYEHb KOMIETEHIIAN, ®OPMHAPYEMBIX JJUCIIUILIMHON, U IINIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUSA

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

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

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

Paznen 7. IloBepXxHOCTHBIE
SIBJICHUSI Ha rpaHuIe




Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
pasnena ¢as.
Paznen 8. AncopOrusi.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pazgen 10. YcToH4umBOCTH
KOJUTOMIHBIX CHUCTEM.
PactBoppi BMC wu wux
CBOMCTBA.
Bropon yMeTh: Paznen 1. IlepBbiii 3akoH | TecTsl OK3aMeH
aTan -paboTaTh Ha | TEPMOAMHAMHUKH. OTKPBITOT
(mponBUHYT | 1a0OpaTOPHO- Paznen 2. Bropoil 3akoH | 0 TUINA
BIii HCCJIEIOBATEILCKOM tepmoanHamMuku. Da3oBbie | (BOMPOCHI
YpOBEHB) o0opynoBaHuy; paBHOBECHSI. JUISL
-IpUMEHATh  MeToabl | Paznen 3. PacTBoOpbI. | onpoca)
MaTeMaTHYeCKOTo DUBHKO-XUMHUECKHE
aHajau3a U | CBOWCTBA pacTBOpPOB.
MOJICJIMPOBAHUA, KomnuratuBueie cBOMCTBa
OIICHUBATh PE3YJIbTATHI | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBops!
AKCIIEPUMEHTAIBHOTO ANeKTponuToB.  bydepHbie
MCCIIEIOBAHMUS cmecu. Omnpenenenust pH

XHUMHWYCCKHUX BCUICCTB.

Oy(epHBIX pacTBOPOB.
Pazgen 5. DOnekrtponHsie
npoueccel u S/1C.

Pasznen 6. Kuneruka wu
KaTajus.
OnEeKTPONpPOBOAHOCTD
pacTBOpOB.
Kongykromerpus.
[Torenumomerpus.

Pasgen 7. IloBepXHOCTHBIE
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
(ypoBeHb) | pe3yibTaThl 00y4YeHUs (wm) pa3nenos CpeJicTBa
SIBJIICHUS Ha rpaHune
pasnena ¢as.
Paznen 8. AncopOuus.
Pazgen 9. [ducnepcHsbie
CUCTEMBI.
Pazgen 10. VYcroitunBoCTh
KOJUTOUIHBIX CHUCTEM.
PactBoppr BMC wu ux
CBOICTBA.
Tperuii HMeTh HABBIKM Pazgen 1. Tlepmwiii 3akoH | [Ipaktuye | Dx3ameH
aTan -PAKTUYECKUX TEPMOANHAMHUKHU. CKHe
(BBICOKUI (U3UKO-XUMHUYECKUX Pasnen 2. Bropoil 3akoH | 3amaHus
YpOBEHB) npuéMoB TepmoarHamMuku. da3oBbie
HCCIEeN0BaHNN, paBHOBECHS.
-paboThl ¢ peakTuBamu | Pazmen 3. PactBopsI.
u nabopaTopHbM | DUUKO-XUMUYECKHE
o0opyoBaHuEM, CBOMCTBa pacTBOpPOB.
HEOOXOIUMBIMA g | KojmuratusHEIE  CBOMCTBA
MPOBEACHUSI HAYYHBIX | pACTBOPOB.
HUCCIIETOBAHUN. Paznen 4. PacTtBOpBI
ANeKTponuToB.  bydepHbie
cmecu. Omnpenenenust pH

Oy(epHBIX pacTBOPOB.
Pazgen 5. DOnektponHsie
npoueccel u S/1C.

Pazgen 6. Kwunmetuka u
KaTajus.
DIEeKTPONPOBOTHOCTh
pacTBOpOB.
Konnykromerpus.
[loTeHunomeTpus.
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Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJIUPYEMOM JOCTHKEHUS (ypoBeHb) | pe3yibTaThl 00y4YeHUs (wm) pa3nenos CpeJicTBa
Paznen 7. IloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIe
pasnena ¢as.
Paznmen 8. AncopOrusi.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pasnenr 10. VYcroiduuBOCTH
KOJUTOWTHBIX CHUCTEM.
PactBoppr BMC wu wux
CBOICTBA.
OIIK.2.2. IlepBbrit 3HATH: Pazgen 1. Ilepswiii 3akoH | Tectsl DK3aMeH
OcymecTBisieT aTan (UBUKO-XUMHYECKUE TEPMOJIMHAMUKH. 3aKpBITOTO
BHIOOpD 3aKOHOB U | (HOPOTOBBIN | 3aKOHBI, Jexamue B | Pazmen 2. Bropoil 3akoH | Thma
METO/IOB YPOBEHbB) OCHOBE tepmoauHamMuku. DazoBwie
uccaea0BaHuN npodeccuoHaNbHOM paBHOBECHS.
€CTECTBEHHBIX HayK NEITEILHOCTH, Paznen 3. PacTtBOpBI.
JUTSt peuieHus OU3BNKO-XUMHUYECKHE
KOHKPETHOU 3aJlauu CBOMCTBa pacTBOpPOB.
npodeccnoHanbHOM KonnuraruBHeie CcBOMCTBa
NEeSTeTbHOCTH pacTBOpPOB.
Paznen 4. PacTtBopHI
ANeKTponuToB.  bydepHbie

cmecu. Omnpenenenust pH
OydepHBIX pacTBOPOB.
Paznen 5. DOnexrpoansie
nporeccs! u DJIC.

Pasznen 6. Kuneruka wu
KaTajus.
DneKTpPONpPOBOIHOCTD
pacTBOpPOB.
Kongykromerpusl.
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Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
[Torennmomerpus.
Pasgen 7. IloBepXHOCTHBIE
SIBJIICHUS Ha rpaHune
paznena ¢as.
Paznen 8. AncopOuus.
Pazgen 9. [ducnepchsbie
CUCTEMBI.
Paznen 10. VYcroituuBocTh
KOJUTOUIHBIX CHUCTEM.
PactBoppr BMC wu ux
CBOMCTBA.
Bropon yMeTh: Paznen 1. Ilepsbiii 3akoH | TecTsl OK3aMeH
aTan -paboTaTh Ha | TEPMOAMHAMHUKH. OTKPBITOT
(mponBUHYT | 1abOpaTOpHO- Paznen 2. Bropoil 3akoH | 0 TUINA
1377} HCCJIEI0BATENBCKOM TepmoanHaMuKku. Da3oBbie | (BOMPOCHI
YpOBEHB) o0opynoBaHuy; paBHOBECHSI. JUTSE
-IPUMEHATH  MeToAbl | Pazmen 3. PacTBoOpbI. | onpoca)
MaTeMaTHYeCKOTo DUBHKO-XUMHUYECKHE
aHanmMsa U | CBOWCTBa pacTBOPOB.
MOJICJIMPOBAHUA, KomnnratuBueie cBOMCTBa
OIICHUBATh PE3YJIbTATHI | PACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBops!
AKCIIEPUMEHTAIEHOTO ANEeKTpONUTOB.  bydepHbie
MCCJIEIOBAHMUS cmecu. Omnpenenenust pH
XUMHUYECKUX BEIIeCTB; | OydepHBIX pacTBOPOB.
Paznmen 5. DnexrpomHbie
npoueccel u S/1C.
Pazgen 6. Kunetuka u
KaTaJus.
DIEeKTPONPOBOTHOCTh
pacTBOpOB.
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
(ypoBeHb) | pe3yibTaThl 00y4YeHUs (wm) pa3nenos CpeJicTBa
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIe
pasnena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CUCTEMBI.
Pasnex 10. VYcroiduuBOCTH
KOJUTOWTHBIX CHUCTEM.
PactBoppr BMC wu wux
CBOMCTBA.
Tperui HMETb HABBIKH . Pazgen 1. Ilepswiii 3akoH | IIpaktuue | Dk3ameH
JTan -IIPaKTUYECKUX TEPMOJIMHAMHUKH. CKHE
(BBICOKMIT (bU3UKO-XUMHYECKHUX Pazgen 2. Bropoil 3akoH | 3amaHud
YPOBEHbB) pUEMOB tepmonuHamMuku. DazoBbie
HCCJIEI0BAHMIA, paBHOBECHS.
-paboThl ¢ peaktuBamu | Pazgen 3. PacTtBOpBI.
u nabopatopHbIM | OUIUKO-XUMUYECKUE
000pyI0BaHUEM, CBOMCTBA pacTBOpPOB.
HeoOxomumbiMu A | KojnuratuBHBIE — CBOMCTBA
MPOBEICHUSI HAYYHBIX | pPACTBOPOB.
UCCIIE0BAHUI Paznen 4. PactBops!
3eKTponuToB.  bydepHsie
cmecu. Omnpenenenust pH

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

Pazgen 6. Kumeruxka wu
KaTaJus.
DJIEKTPONPOBOIHOCTh
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

pacTBOpPOB.
Konnykromerpus.
[Torenmomerpus.

Paspgen 7. IloBepXHOCTHBIE
SIBJICHUS Ha TpaHHIle
pasnena ¢as.

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

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

OIIK.2.3.
JleMoHCTpUpYyET
YMEHHE NPUMEHSThH
KOHKPETHBIE 3aKOHBI
u METO/IbI
€CTECTBEHHBIX HayK
Ul KOMIUIEKCHOTO
peleHus
MIPOU3BOJICTBEHHBIX
3a1a4

IlepBb1it
JTan
(moporoBbIit
YPOBEHbB)

3HATb:
(bI/ISI/IKO-XI/IMI/ILIeCKI/Ie

3aKOHBI, JICKaIIUEC B OCH

npodeccuoHaNBHOM
JCSITeIIbHOCTH;

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

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

Pazgen 6. Kunetuka u
KaTalns3.

PactBops!

Tectrl DK3aMeH
3aKPBITOTO

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

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

KaTajaus.
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konnykromerpus.
[Torenmmomerpus.

Paspgen 7. 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)

HMeTh HABBIKH
-IPAKTUYECKUX
(UBUKO-XUMHYECKUX
IpUEMOB
HUCCIEeN0BaHNN,
-paboThl C peaKkTUBAMU
u 71a00paTOPHBIM
o0opyoBaHueEM,
HEOOXOANMBIMA TUIA
MPOBEJICHUST HAyYHBIX
HCCIIEeNOBaHUN.

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

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

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

[IpakTnue | Dx3aMeH
CKHE

3aJaHusd
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

Pazgen 6. Kwunetuxka u
KaTajius.
DIEKTPONPOBOTHOCTh
pacTBOpPOB.
Konaykromerpus.
[Torenmomerpus.

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.

Paznen 9. JlucnepcHblie
CHCTEMBI.
Pasnenr 10. VYcroiduuBOCTH
KOJUTOUTHEIX CHCTEM.
PactBoppr BMC wu ux
CBOICTBA.
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2. OIIMCAHUE MTOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUH, OIIMCAHUE IIKAJI OHEHNBAHUA

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




Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana
OILICHHUBAHUA

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

OTBeThBI HE
MpEeACTaBICHBI.

OrneHka
«Heyooerems
OpUMENLHOY

(2)

ITIpakTn4yeckue
3alaHUuA

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

oe3

[Ipaktuueckune
3a/1aHUs

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

OneHka
«Omauuno»

()

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

pu

Onenka
«Xopouwio»

(4)
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Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana
OILICHHUBAHUA

HECTOYHOCTAMMU.

[IponemoHcTpHpOBa
HO BJIQJCHHC
npodeCCHOHAIBHO-
HOHSATUWHBIM
arnmapaTom Ha
HHU3KOM YPOBHE;
JIOTTYyCKAIOTCS
OILINOKHU
PUMEHEHUHN
METOJOB M METOIHUK
THACIHUATUIHHEL
3aJjaHie BBHIITOJIHEHO
HE MOJIHOCTBIO.

pu

OrneHka
«Yooenemesop
umenvro» (3)

He
MPOJAEMOHCTPUPOBA
HO BJIaJICHUC
npodeCCHOHAIBHO-
MMOHSATHHHBIM
armnapaTom,
METOJIaMH u
METOINKaMH
JIUCIHUIUINHEL.
3amanne HE
BEITIOTHEHO.

Onenka
«Heyooerems
opumensHo

)

IK3aMeH

KonTponsHOe
MEPOIIpUATHE,
KOTOpO€
IIPOBOAUTCA 110
OKOHYaHUH
A3Y4YEHUSA
JUCLUIUINHBI.

Bormpocst K
DK3aMEHY

[Tokazano  3HaHHe
TEOpUU BOIIpOCA,
MIOHATUIHO-
TEPMHHOJIOTHIECKOT
0 ammapara
JUCITUTUTAHBI,
yMEHHE
aAHATM3UPOBATH
npobuemy,
COJICP)KATEIBHO U
CTHJIUCTUYECKU
I'PaMOTHO HM3JIarathb
CyTh BOIPOCA;
MIyOOKO TIOHUMAaTh
MaTepuan; BIaJCHUE

AHAIIUTUYCCKUM
CII0CO00M
HN3JI0KCHUA

BOMpPOCAa, HAayYHBIX
HACH; HaBbIKAMU
apryMeHTaluu u
aHajamn3a (hakToB,

OneHka
«Omauunoy

()
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Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana
OILICHHUBAHUA

COOBITHH, SIBJICHHI,
MIPOIIECCOB.
BrictaBnsercs
oOyuaromemycs,
MOJTHO, TOJPOOHO H
IPaMOTHO
OTBETHUBIIEMY  Ha
BOIIPOCHl Omiera u
BOITPOCHI

OK3aMCHAaTopa.

[Tokazano  3HaHHe
OCHOBHBIX
TEOPETUUECKHUX
MOJIOKEHU I
BOMpOCa;  yYMEHHUE
aHAJIM3UPOBATH
SIBJICHUA, (haKThI,
JEUCTBHSL B pPaMKax
BOIPOCA;
COJIepKATEIIbHO |
CTHJIUCTUYECKU
rPaMOTHO H3JIaraTh
CyThb BONIpPOCa, HO
UMeeT MEeCTO
HEJI0CTaTOYHAs
TOJTHOTA OTBETOB IO
U3JIaraeéMoMy
BOIIPOCY.
IIponemoHcTpupOBa
HO BIIAJICHUE
AHATUTUYECKUM
croco6omM
U3TI0KEHUsI BOIpOCa
" HaBBIKaMU
apryMeHTalluu.
BricTaBnsercs
oOyuaromemycs,
TTOJTHOCTBHIO
OTBETUBIIIEMY  Ha
BOIIPOCH Ouiera u
BOIIPOCHI
JK3aMeHaTopa, HO
JOMYCTUBILIEMY TPHU
OTBETaX
HE3HAUYHTEIIbHBIC
OIINOKH,
yKa3bpIBAIOIME  Ha
HaJIu4ymne

Ouenka
«Xopouwioy

(4)
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
HECUCTEMHOCTH U
npoo6enoB B
3HAHUSX.
[Tokazano  3uanume | OueHka
TEOpUun Bompoca | «Yoosnemeop
(dparmMeHnTapHo umenvHo» (3)
(HenosHOTA
M3II0KEHUS
uHdopmanuu;
OTIEpUPOBAHUE
HOHSITUSIMHU Ha
OBITOBOM  YPOBHE);
YMEHHE  BBIJICIUTH
TJIaBHOE,
chopMyIupoBaTh
BBIBOJIBI, TIOKA3aTh
CBSI3b B MOCTPOCHUU
OTBETa HE
IPOJEMOHCTPUPOBA
HO. Bnanenue
AHAIUTUYECKUM
crocoooM
U3TI0KEHUsT BOIpOCa
" BIIQJICHUC
HaBBIKAMU
apryMeHTallid  He
IPOJEMOHCTPHUPOBA
HO.
OO6yuaromuiics
JTOTTYCTHIT
CyIlIeCTBEHHBIE
omuoKu npu
OTBETax Ha
BOIIPOCHI OUJIETOB U
BOIIPOCHI
JK3aMeHaTopa.
3HaHue Ouenka
MTOHSATUHHOTO «Heyoosneme
anmapara, TEOpPUU | OPUMETbHOY
BOTIpOCa, He | (2)
MIPOJIEMOHCTPHPOBA
HO; YMCHHUE
aHAIM3UPOBATH

yueOHBIH MaTepHal
HE
MIPOJIEMOHCTPHUPOBA
HO; BJIa/ICHUE
AHAJTMTHYECKUM
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Ne
/o

HaumenoBanue | Kparkas [IpencraBnenune | Kpurepuu [lIxana
OLICHOYHOTI'O XapaKTCPUCTHUKA OLECHOYHOT'O OLICHUBAHUA OLCHUBAHUA
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme

crmocodom
M3II0KEHUsST BOIPOCa
u BJIaJICHHE
HaBBIKAMH
apryMeHTallud  He
MIPOJIEMOHCTPHUPOBA
HO.

OOyuaromuiicss He
OTBETHUJ Ha OJUH
WU JIBa BOIMpOCca
ouiera U
JIOITOJHUTEIBLHBIC
BOIIPOCHI
JK3aMEHATopa.

3. TUIOBBIE KOHTPOJIBHBIE 3ATAHUSI WA UHBIE MATEPHUAJIbI,
HEOBXOJIUMBIE /151 OHEHKHM 3HAHHWH, YMEHHUM, HABBIKOB MU (MJIN)
OIIBITA AEATEJBHOCTH

OneHo4Hble cpeacrea Jid NPoOBEACHHUS TEKYHIECTI0 KOHTPOJIA

TCKYHH/Iﬁ KOHTPOJIb OCYIICCTBJIACTCA MPCIIOAABATCIIEM JUCHUIIIMHBI IIPpU IMPOBCACHUN
3aHSATHH B (bopMe TCCTOBBIX 3a,[[aHPII>i, YCTHOT'O OImpoca U NPAKTHUYCCKUX 33.):[8.HPII>’I.

OIIK 2. Cnoco0eH NpUMeHSITb OCHOBHbIE 3aKOHbI U METO/AbI HCCJIeI0BAHUI eCTeCTBEHHBIX
HAYK IS pelleHus 3a1a4 NpogeccHOHANbHOM AeATeIbHOCTH HHKJIOB PH PelleHHH.

OIIK.2.1. 3naer M TIpaMOTHO ONeEpHPYeT OCHOBHBIMH 3aKOHAMH H METOJAMH
HCCIEOBAHMIT  €CTeCTBEHHbIX HayK JUI pelleHusi 3aJa4  NpogecCHOHAIbLHOMH
AeATEeJbHOCTH.

IlepBbiii 3Tan (MOPOroBbI ypPOBEeHb) — MOKa3biBaeT CHPOPMHUPOBAHHOCTH MOKAa3aTeJs
KOMIICTEHUMH  <«3GHATb».  (PU3UKO-XMMHMYECKHME  3aKOHBbI, Jie)Kalmue B  OCHOBe
npo¢deccCuOHATLHON AeSITeJIbHOCTH.

TecToBbIE 3alaHuA 3aKPBITOIro THIIA

1. OcHOBHAas1 PoJib OTBOAUTCS XHMHYECKOMY B3aUMO/IEiCTBHI0 M€Ky KOMIIOHEHTAMM
pacTBopa B padoTax (Bbi0epUTEe OJUH BAPHAHT OTBETA):

a) OcTBanbaa;

0) Menneneena

B) Baut-T'opda

r) MapkoBHHKOBa

2. PacTrBop paccmaTpuBaJici KaK MeXaHHYecKasi CMeChb KOMIIOHEHTOB ((pu3nueckas
Teopusi PAaCTBOPOB) B padorax (BbI0OepuTe OIMH BAPUAHT OTBETA):

a) MenneneeBa

0) KabnykoBa
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B) AppeHuyca

r) JlaasToH

3. HeBo3Mo:keH mpouecc, eIMHCTBEHHBIM Pe3yJIbTATOM KOTOPOro 0bLj10 Obl peBpalleHne
TeNJIOTHI B padoTy (BblOepHUTE OJUH BAPUAHT OTBETA):

a) 3akoH boiins Mapuorra

0) 2 3aKOH TEPMOAMHAMUKH

B) 3aKOH Payns

r) 3akoH JlanpTOHA

4, Ykaxute 00beJUHEHHOE ypaBHEHHE IEPBOr0 M BTOPOr0 3aKOHOB TEePMOJIMHAMHUKHU
(BbI0OEpHTE OIUH BAPUAHT OTBETA):

a) Q=AU+ A.

0) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHeHnue cocrosinusi Knaneiipona - MeHnaesieeBa AJisi n KWJIOMOJIel H1eaJlbHOI0 raza
(BbI0EpUTE OIMH BAPUAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Kuaroun:

0

A Eal Rl I e
H | |o|w

6. IlpoumraiiTe W yCTaHOBHTEe COOTBeTCTBHe Mex1y (uU3NYecKoll BeJIHYHMHOH U eé
3HAYECHUEM:

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

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTe/si
KOMIICTEHIIHH «YMeTb»: padoTaTh Ha JIa0OPATOPHO-HCCJIECAOBATEIBCKOM 000pPY10BAHNH,
NPUMEHATh MeTOAbl MATEeMATHYeCKOI0 AaHa/JIuM3a M MOJEJHPOBaHHs, OLEHHUBATH
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pe3yJabTaThl TEOPETHYECKOT0 M IKCIEPUMEHTAJILHOIO WCCJIe0BAHUS XHUMHYECKHUX
BellecTB.
Bonpocsl 0TKpBITOro THHA ()15 ONIpOCA):

1. Ha3oBute npu Kakux yCcaoBUAX IPOTEKAET U30TEPMUUECKUI-TIPOLIECC.
2. Paccuuraiite, yemy Oyzner paBHa cymMMa BOJOPOJHOTO M TMJIPOKCHIILHOTO IOKa3aTesen
npu 25°C.
3. VYkaxute npuOop, HCHONB3YEMBIH 11 U3MepeHHs Kod(puIueHTa MOBEPXHOCTHOTO
HATSDKEHUS.
4. VYKaXuTe OT 4ero 3aBUCHUT BEJIMUYMHA TEMIIEpATyphl 3aMEP3aHMsI pacTBOpa.
S. HazoBuTe KOJIMYECTBEHHYIO MEPY HEYIOPAIOUEHHOCTH CUCTEMBI.
Karoun:
1. | mpu OCTOSIHHOM TeMIieparype
2. 14
3. | cTaslarmomeTp
4. | OT KOHIIEHTpalM1 PaCTBOPEHHOI'O BELIECTBA
5. | aHTpOIIHA
Tpernii 3Tanm (BBICOKHI YPOBeHb) — IOKa3biBaeT CHOPMHUPOBAHHOCTH IOKAa3aTesisi

KOMIIETEHIIHN «MMeTh HABBIKM». TMNPAKTHYECKUX (PU3NKO-XUMHYECKHX NPHEMOB
HCCJIeIOBAHNM; Pa00ThI C peAKTHBAMH M JIA0OPATOPHBIM 000pPYA0BaHHEM, HEOOXOAUMBIMU
JJI51 MPOBeIeHUsI HAYYHBIX HCCJIe0BAHMI.

IIpakTH4yeckue 3agaHus

1. B kakoM HampaBJ€HHHM CMECTHTCS pABHOBECHE B PABHOBECHOM CHCTEME peaKIiu
2S03(r.) & 2S0,(r.)+0,(r.) -46 KKa.
2. B MOTEHIMOMETPUYECKOM THTPOBAaHMH JUIA ONpEJAETIECHHsS KOHIIEHTPAIMd HOHOB

COCTaBJISIOT TaIbBAaHMYCCKHUU OJICMCHT, COCTOSIINN U3 SJICKTPOAa CPpaBHCHHUA U MHIAUKATOPHOI'O
3JICKTpOAaA. YKaxuTe OT 4ero 3aBUCUT IIOTEHITHAI WHIUKATOPHOT'O 3JICKTPOJAA.

3. Boruncnute pH pactBopa a3oTHoM kucnoTsl kKoHIeHTpauu 0,001 Monb/i.
4. [lpn B3ammopeilcTBMM HHUTpaTa cepeOpa ¢ H30BITKOM Homupma Kamms oOpasyercs
MUIIeIUTa. Y KaKUTE 3apsil JaHHOM TpaHyJIbl.
S. PaccumTaiite ocmortnueckoe namienue 0,01M BoaHOro pacTBOpa TIUIFOKO3BI IpHU
temmeparype 273°K.
Kimoyu:

1. | paBHOBECHE CMECTHTCS BITPABO

2. | OT KOHLIEHTPAIMH ONPENIEIIEMbIX HOHOB

3.13

4. 1-1

5.10,22 aTm.

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

IlepBblii 3Tan (MOPOroBbI YPOBEHb) — MOKAa3bIBaeT C(POPMHMPOBAHHOCTH IMOKA3ATEJIs

KOMIIETEHIIHH «3HATH». (PM3MKO-XMMHUYECKHE 3aKOHbI U METOAbl MCCJIeJOBAHUI €CTeCTBEHHBIX
HAaYK JiesKalue B OCHOBe NMPodeCCHOHAIbHOM 1eATeJIbHOCTH.
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TecToBbIE 3aJaHUA 3aKpPbITOro TUIA

1. I'omorenHoii siBjisieTcst (BbIOEPHUTE OMH BAPHAHT OTBETA):
a) cucTeMa Macjao-Boja

0) cucTeMa Bo1a-1ecoK;

B) CHCTEMa BOJIa - XJIOPHU/I HATPHSI — [IIFOKO3a

I) CIIPECCOBaHHbIC B TAOJIETKY MTOPOIIKH

2. M30TOHMYeCKHM pacTBOpPOM  XJIOpHAAa HATpUs  Ha3bIBaeTcsi pacTBoOp ¢
koHneHTpanueil NaCl (Bbi0epuTe 01MH BADHAHT OTBETA):

a) 0,5 monb/n

0) 0,9 %

B) 0,09 %

r) 0,01%

3. CrannaptHeie  ¢u3uyeckue YCJIOBHS TNPH  TNPOBeJIeHUM  Ja00OpPaTOPHBIX
uccaeaoBannii (BbIOepHTE OMH BAPHAHT OTBETA):

a) KOJHMYECTBO TEIUIOTHI, KOTOPOE BBLICISETCS WM TOTJOMAaeTcs Mpu oO0pa3oBaHuu | MOJb
CJIO’KHOTO BEIlleCTBA U3 MPOCTHIX BemiecTB rpu 273 Ku 1 atM.

0) KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIAEISAETCA MPU 00pa3oBaHUM | MOJIb U3 MPOCTHIX BEUIECTB
npu 298 Ku 1 arm.

B) KOJIMYECTBO TEIIOTHI, KOTOPOE MOTJIOMIAETCs Mpyu 00pa3oBaHUK | MOJIb U3 TPOCTHIX BEIIECTB
npu 273 Ku 1 arm.

I') KOJHUYECTBO TEIUIOTHI, KOTOPOE BBLACSICTCS WJIM IOIIIONMIACTCS MpU 00pa3oBaHUU | MOJb
CJIO’KHOTO BEIIIECTBA U3 MPOCTHIX BemiecTB mpu 298 K u 1 atMm.

4. IIpu KaKHX yCJIOBHUSIX MOBBILIAETCSI PACTBOPHMOCTD Ia30B B JKUAKOCTH (BbIGepuTe
O/INH BapUAHT OTBETA):

a) MOBBIIIEHUE TeMIepaTypbl

0) MOHMKEHUE TEMIIEpaTypbl

B) HOHIKCHHSI IABICHUS

) 100aBJIEHHE IEKTPOIUTA

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

a) KOHLIEHTPUPOBAHHBIM

0) mepechIIeHHBIM

B) UJCATbHBIM

T') HaCBIIICHHBIM

Kuaroun:

S Rl Rl i e
w|o|o o w

6. IlpoumTaiiTe U cooTHecHUTe THUNl JUCHEPCHOH CHUCTEeMbl € MPEAJ0KEHHbIM NMPUMEPOM
AMCIIEPCHOM CHCTEMBI:
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Tunbl TUCIEPCHBIX CHCTEM IIpumepnbl TUCHTEPCHBIX CHCTEM

1. Aspo3zosb a) JKene
2. 'enn 0) MbUTBHAS TICHA
3. DOmynbcus B) B3OUTHIC CIIMBKH
4. 3016 ') MOJIOKO

1) SIMIHBIA OEJIOK

€) TyMaH
Kiroun:
1 2 3 4

a r A

Bropoii 3ran (IpoABHHYTHIN YpPOBeHb) — INOKAa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTess
KOMIIETCHIIHH «yYMeThb»: padoTaTb Ha J1a0OpaTOPHO-UCC/IeI0BATEIbCKOM 000pPY/I0BAHNH;
NPUMEHATh METOAbl MaTeMAaTH4YeCKOr0 AaHAJIM3a ¥ MOAeJHPOBAHUS, OLEHMBATH
pe3yJbTaTbl TEOPETHYECKOr0 M IKCIEPUMEHTAJBHOIO HCCICIOBAHUS XMMHUYECKHX
BeLEeCTB.

Bonpochl OTKPBITOro THNA (BOMPOCHI VISl ONPOCA)

1. VKaxure Kak M3MEHSETCS HKBUBAIECHTHAs 3JEKTPONPOBOJHOCTh CHJBHBIX M CIAOBbIX
AJIEKTPOJIUTOB MPU pa30aBICHUU.

2. VYKaxute OCHOBHOH NMPU3HAK 0OBEKTOB KOJIOUTHON XUMUH.

3. VYkaxute yTo OYAeT SBIATHCA XapaKTEPHBbIM IPU3HAKOM JUCIEPCUOHHON Cpeabl Kak
COCTAaBHOM YacCTH JUCIIEPCHON CUCTEMBI.

4. VYkaxute uTo OyneT NPOUCXOJUTh C JAUCIEPCHOCTHIO MPHU YBEIMUEHUHU pa3Mepa 4acTHUIl
JCTIepCcHO (asbl.

5. Vkaxure Kak 6YI[6T HU3MCHATHCA BCJIMYHMHA ITOBECPXHOCTHOI'O HATSAXKCHUA pacTBOpa C

POCTOM KOHICHTPALMXU B BOAHOM pacTBOPC HeOpFaHquCKOﬁ COJIH.

Kuaroun:

YMEHBIIIAETCS
JIMCTIEPCHOCTD
OJTHOPOJHOCTh
YMEHBIIUTCS
YBEJTHUUTCS

S I

Tperuii 3ranm (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTe/s
KOMIIETEHIIHH «MMeThb HABBIKH». MPAKTHYECKUX (PU3HMKO-XHMHYECKHX NpPHEMOB
HCCJIeI0BAHMI; pa00ThI C peakKTHBAMH M JIA00PATOPHBLIM 000PY/10BAHHEM, HEOOXOAUMBIMH
JJISl IPOBEeHUs HAYYHBIX HCCIeJ0BAHMM.

IMpakTnyeckue 3a1aHusA

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

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

3. Bo Bcex MexaHMYECKHX U TEPMOMCXAHUYCCKHUX IIPOHECCax IMUIICBBIX ITPOU3BOACTB
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MPOUCXOJUT KOHTAaKTHOE B3aWMOJCHCTBHE OOpabaThIBAEMOTrO Marepuaia C IMOBEPXHOCTHIO
pabouMx OpraHoB MalllH, yCTPOUCTB U anmapaToB. Ha3oBuTe 0 KakoM SIBIIEHUU UJIET PEYb.

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

MUIEeIIa. YKaKUATE 3apsii JaHHOW TpaHyJIbl.

Kuaroun:

B CTOPOHY 00pa30BaHMsI MPOIYKTOB PEAKIHH
YMEHBUIATCS

aaresus

paccenBaercs

+2

SN R

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

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

TecToBbIE 3aaHUSI 3aKPbITOI0 THIIA

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

a) 8,314 Jlxx/mons K

0) 7,832 momb

B) 0, 082 aT™m./MOmb*1

r) 101325 I[Ta

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

a) TeroBoi 3P PexT

0) TeITOEMKOCTh

B) TeIuionepeaaya

r) paborta

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

a) OTKPBITOM

0) 3aKpbITOM

B) M30JIMPOBAHHON

T') 3aMKHYTOM

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

a) 2 3aKOH TePMOJUHAMUKHI

0) 3akoH ['ecca

B) 3aKOH COXPaHEHUS PHEPTUU

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

a) TEIJIOTOM cropaHus

0) BSI3KOCTBIO

B) TEILIOTON pacTBOPEHUS

T') TEIUIOTOW 00pazoBaHUs

Karoun:

SRR I
H|w oo

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

Ilpounecc Onpenenenne

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

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

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

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

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

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

Kuaroun:
1 2 3 4
0 B a bi

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

Bonpochl OTKPBITOro THIA (BONPOCHI VISl OMPOCA)

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

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

3. VYKaxuTe Mpu KakKux YCIOBUSIX MPOTEKAIOT U30XOPHBIE MPOIIECCHI.

4, VYkaxure kak paccuutath JJIC rajibBaHMYECKOro 3JIEMEHTA.

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

OTHOCHTCS >KUBOH OpraHu3M.

Kiroun:

1. | TBepnoe

2. | maBIeHUE HACHIIICHHOTO Mapa pacTBOPUTENS HAJl PACTBOPOM

3. | mpu MOCTOSIHHOM O0BeEMe.

4. | mo pa3HOCTH ANEKTPOAHBIX MMOTEHIINAJIOB.

5. | OTKpBITOH

Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHPOBAHHOCTL IOKA3aTe s
KOMIIETCHIM U «AMEeTh HABBIKM»: TMPAKTHYECKUX (PU3MKO-XMMHUYECKHX HPHEMOB

HCCJIeJOBAHMI; pa0d0ThI C peaKTUBAMM U JIa0OPATOPHBIM 000py10BaHHEM, HEOOXOAMMBIMH
A1 IPOBE/ICHUs] HAYYHbIX HCC/1e0BAHMIA.
IIpakTnyeckue 3aganus

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

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

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

4. IIpy HaHeceHMM HaW CTEKISIHHYIO IUIACTUHKY, MOKPBITYIO cJoeM MapaduHa, Karis
OMYJIbCUHU PACTEKAETCs, €CIIU TUCTIEPCHOHHON Cpeoi siBiisieTcst Maciio (amyiascust Boga/Maciio),
U HE pacTeKaeTcsi, eciu AWCIEPCHOHHOW cpenoil ciyxut Boaa (dmynbcusi Macio/Bona).
VYkaxwure, ueMy paBeH yroJj CMaunBaHUs MPU HAHECEHWHU KAIUTH BOJIBI Ha mapaduH.

5. IIpu B3ammopeiicTBUM HuUTpata Oapust ¢ H3OBITKOM cynbhara Kamus oOpasyercs
MUIIeIUTa. Y K&KUTE HOHBI TU(PY3HOTO CIIOSI.

Koroun:

TUAPOKapOOHATHAS

12

B n30bITKE BO3bMYT AgNO3
MeHbIe 90°

MOHBI KaJIusi

SRSl Rl I

OneHoYHBIE CPeICTBA A5 NPOBEICHUs] IPOMEKYTOUYHOM aTTecTANNU

HpOMexcyTqua;{ arTecTanud nMpoBOAUTCA B BUAC MOAYJISA TCCTOBBIX 3a;[aHm”1.
DK3aMeH BBICTaBJISICTCS npenoaaBaTejicM B KOHIIC M3YUYCHHA pasgciia ATUCHUIINIMHBI KakK
PE3YyIbTAaT TCKYIICTO KOHTPOJIA.
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Eciu cryneHT He copaBwics C 4YacThIO 3aJ@aHUM  TEKYHIEro KOHTPOJSA, €My
MIPEAOCTABIIAECTC BO3MOXKHOCTh CIaTh AK3aMEH Ha MTOTOBOM KOHTPOJBHOM MEpPOIPUSATHU B
¢dopme OTBETOB Ha BOMPOCHI K SK3aMEHY WJIM TECTOBBIX 3a/IaHUH K SK3aMEHY.

OuneHoYHBIE CpeICTBA /15 NPOBEIeHUs IK3aMeHa

ATtTecTanus mpoBOIUTCS B GOpME YCTHOTO IK3aMeHa.

BOHpOCLI AJIA JK3aMEHa

1. bydepnbie cucrembr. Mexanusm nericteusi. CoseBbie OypepHbIe pacTBOPHI.

2. Karanu3. OOmme CBONCTBa KaTanu3aToOpoB, WX crenuduuecKkoe NEHCTBHE, MEXaHU3M
BIIMSTHUSL HA CKOPOCTh PEAKIINH.

3. ["anbBanuyeckue snemeHThl. Onpenenenue pH pacTBOpoB METOJOM MOTEHIIMOMETPHUHU.
Boiopoanbiil 1 XUHTHUAPOHHBINA 3JIEKTPO/IbI.

4. Ponb pu3uKo-XMMHUYECKUX 3aKOHOB B TEXHOJIOTHMUYECKUX TPOIEccax OTpaciield MUIIeBON
MPOMBIIIJICHHOCTH.

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

6. Kunernka reTeporeHHbIX mpoieccoB, e€ ocoOeHHocTH. KuHeTHka pacTBOpeHHs H
KPUCTAJUTM3AIUH.

7. CnenctBue u3 3akoHa l'ecca. OmpeneneHue SHTAIBIUNA XUMHUYECKOW PEAKIUU U3
SHTAIBIIUN 00pa30BaHMSI BEIIECTB.

8. TennoBas Teopema HepHacra. TpeTbe Hauaao TEpPMOIMHAMUKHY.

9. WN3mepenne  3JIEKTPOJHBIX  MOTEHLMAIOB  METaUIOB.  BOJOPOIHBIN  3JIEKTPO/I.
CrangaptHble (HOpMabHbIE) SIEKTPOAHBIC TOTEHIIUANBI. P HanmpsKeHUs: METalJIOB.

10. Chopmynupyiite 3akoH ['ecca. B Kakux YCIOBHSX TEIUIOTa PEAKIUU MOXKET OBIThH
3aMeHEeHa U3MEHEHUEM SHTaIbIHH?

11. CnoxxHble peakiuu: 0O0paTHMBbIe, TMOCIIEN0BATEIbHbIC, COINPSHKEHHBIE, TMapalijielibHbIC.
Jlumutupyromas craaus ClI0XHOW peakiuu.

12. 3aBUCUMOCTh JJICKTPOJHBIX TOTEHIMAIOB OT XHUMHYECKOW TPUPOABI DJIEKTPOIOB,
COCTaBa M KOHUEHTpPAIMH KUIKOTO JIEKTPOJIUTA U TeMIiepaTypsl. Y paBHeHue HepHcra.

13. TepmonuHamuka rajgpBaHnueckoro snemeHTa. Ceszp Mexay DJ1C snemenTa, cBOOOHOM
SHEPrueu U KOHCTAHTON XMMHYECKOTO PABHOBECHSI.

14. JIByXKOMIIOHEHTHBIE CUCTEMBI. J[aBlieHHe mapa Haj pacTBOpoM. 3akoH Payrsi.

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

16. [Ipumenenue n300apHOTO MOTEHITMANA JIJIST OTIPE/ICTICHUSI HAMPABIEHUS U BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX PEAKIUH.

17. I'anpBannyeckue  DJIEMEHTHI. XUMHYECKU  TaJlbBAHWYECKHH  DJIEMEHT, ero

IIEKTPOXMMHUYECKAsT 3allCh. YPaBHEHHE DIEKTpoAHbIX peakuuil. Omnpenenenne IC
(mpuBeaUTE IPUMEPHI).

18. TepMoaMHaMHUUYECKHUE pacdyeTbl KOHCTAHTBl PABHOBECUS XMMMUYECKOM  peakiuu.
WuTerpupoBaHHOE ypaBHEHHE U300apHl.

19. ['anpBaHnyeckue 2y1eMeHThl. KOHIIEHTpallMOHHBIM TajdbBaHUYECKUM DIIEMEHT, €ro
ANEKTPOXUMHYECKAS 3aIIUCh, YPABHEHUS IEKTPOIHBIX peakunii, onpeaenenne JJ(C.

20. Kakumu MeTogamMu MOXHO OIpPENEIUTh BEJIWYMHY ITOBEPXHOCTHOIO HATSKECHMS
KuaKocTu? OOBACHUTH CYIIHOCTh HAa KOHKPETHBIX IpUMepax.

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

22.  Ypasuenue ['ub0ca u ero ananus.

23. Teopust MmoHoMosekynsipHoil ancop6uun bOT. B uem ee 0COOEHHOCTH M MPAKTUYECKOE
3HaueHue?

24, VpaBHenue @peitHymxa U ero aHanus. OnpeaeneHue KOHCTAHT M €ro MPakTHYEeCKOe
3HauEHUE.
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25. Teopuss HOHHO-OOMEHHOUW aacopOumu. YpaBHeHHMe HUKOIBCKOTO, €ro aHamms.
[IpakTrueckoe 3HaUeHHE HOHHO-OOMEHHOM a7COpPOITHH.

26. Pomp woHHOW amcopOiuu B mpomecce 00pa3oBaHUsS — KOJUIOMAHBIX — YaCTHII.
Chopmynupyiite npaBuino Pasuca-Ileckora.

27. Uro Ttakoe mnentusanus? Kakumu MeToIaMH OHa OCYLIECTBISETCS W MpPH KAaKHX
yCHOBUAX?

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

29. Uro HaszpiBaeTca koaryisinuei? Kakue mpuunHbl BBI3BIBAIOT Koaryssnuto? OCHOBHOMI
MEXaHHU3M HX JACHCTBHUS.

30.  YTto0 TaKoe mopor KoaryJsuu IEKTPOIUTA, €r0 KoaryJupyrolas criocooHocTs? B kakux
€MHUIIAX OHU U3MEPSIOTCSA? Y CIOBUS, OT KOTOPHIX 3aBUCHUT UX BEJIIMYMHA.

31. Korzna mpoucxoauT B3auMHasi KoaryJasius 30J€d U IpU KakuX ycioBuAx? Onuimre
OCOOCHHOCTH KOAryJsiiuu KOJUIOMJIOB CMECHIO 3JIEKTPOJIUTOB. OT Kakux (akTOpOB 3aBUCUT
AQHTAarOHU3M M CHHEPTH3M HOHOB B IPOIIECCE KOATYIISIIUH?

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

33.  Msco W MOJOKOMPOIYKTHI KaK MHKPOTETEPOICHHbIE W KOJUIOMIHBIE CHCTEMBI.
["'oMoreHu3anus B MOJIY4CHHUH MSICO U MOJIOKOIIPOTYKTOB.

34,  Yem omnmmuaercs kosutounaHbeie [IAB ot wuctuHHOpacTBOopuMBIX? UTO HasbiBaeTcs
KPUTHYECKON KOHIIEHTpaluen Mutesiooopazoanus (KKM)?

35.  Kakoe sBieHue HasbiBaeTcs conpoOwim3anueid? Yem onHo o0ycnoBineHo? KakoBo
MPAKTUYECKOE 3HAYCHHUE ATOTO SBJICHUS B ITUIIIEBOH POMBIIUICHHOCTH?

36.  KakoBo mpaktuueckoe npumeHeHne [TAB? B dem 3akioyaercss MEXaHWU3M MOIOIIIETO

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

37. Yto Takoe crymeHb, remp? Ilepeunicnute QakTOphl CTyAHE- W TeIeo0pa3OBaHMS.
OOBbsicHUTE SIBJIEHUE CUHEPE3HCa.

38.  VkaxuTe XapakTepUCTHKH HAOyXaHHS TOJIMMEPOB B HU3KOMOJEKYJSPHBIX JKUIKOCTSIX.
Yro Takoe cTerneHb HaOyXaHHs U KaK OHA OIpeesseTcs?

39.  CpaBHuUTE sIBICHHS BBICAIMBAHUS W KOAryJIAlIMU. B WeM CXOJCTBO M pasiMuue ITHX
aByieHui? YTo Takoe JIMOTPOINHBIN psn?

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

41. OxapakTepusyiiTe CTpoeHHe MoJieKya OenkoB. [louemy M Kak HU3MEHSETCS 3apsl

0eNKOBOM MOJIEKYITBI B 3aBHCUMOCTH OT BennuuHbl pH pactBopa? UTo Takoe U303JIeKTpUUecKas
touka 6enka (UDT)?

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

Texkymmii KOHTPOJIb

TectupoBanue A NPOBEAECHUS TEKYILETO KOHTPOJISA MPOBOJUTCS ¢ MOMOIIBIO CHCTEMBI
JUCTaHIIMOHHOTO oOyueHuss uiaum kommbloTepHoil mnporpammbel KTC-2,0. Ha TtectupoBanue
orBogutcs 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHuil BkmodaeT 20 BOIpPOCOB.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 3 Ui 4. CTyneHTy HeoOX0auMo BbIOpaTh OJUH
NpaBUJIBHBIN OTBET. 3a KaX/Iblii IPaBUIIbHBIN OTBET HA BONPOC MpucBanBaercs 5 6amos. [lkana
nepeBoja: 19-20 mpaBUIBHBIX OTBETOB — OLEHKA «OTINYHO» (5), 15-18 mpaBMIIbHBIX OTBETOB —
OIlEHKa «Xxopomio» (4), 12 mpaBWIBHBIX OTBETOB — OIIEHKAa «yJoBIeTBOpuUTeabHO» (3), 1-11
IPaBUJIbHBIX OTBETOB — OLIEHKA «HE yJOBIETBOPUTEIBHO» (2).
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Omnpoc Kak CpeACTBO TEKYILEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
BoIpochl. CTyIeHT OTBEYaeT Ha MOCTABJIEHHBIA BOIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTrueckue 3agaHus Kak CPEICTBO TEKYIIEro KOHTPOJS MPOBOASATCSA B MHUCbMEHHOMN
dopme. CtyneHTy BbIAAETCS 3a1aHue U pefocTaBisieTcst 20 MUHYT IS TOJTOTOBKH K OTBETY.

IIpome:kyTouyHas aTTecTanus
DK3aMeH IPOBOJIUTCS B YCTHOM (opMme. M3 3K3aMEHALMOHHBIX BOIPOCOB COCTABIISAETCS
20 »sKk3aMeHaMOHHBIX OmyeToB. Kaxaplii OWeT COCTOMT M3 Tpex BompocoB. Komruiekt
9K3aMEHAIMOHHbIX OMJICTOB MPEACTaBIEH B y4eOHO-METOAMYECKOM KOMIUIEKCE TUCLIUITIIMHBI.
Ha noaroroBky K OTBETY CTyAEHTY npenocTasisiercs 20 MUHYT.
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