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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

° MOpsiIKa OpraHu3allud W OCYIIECTBICHUS O0pa30BaTEJbHOM JIEATEILHOCTH IO
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICHIETO O00pa3oBaHUs — TporpamMmaMm 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 IIpoaykThl mUTaHHUS >KUBOTHOTO MPOUCXOXKICHHUS,
YTBEPXKACHHOTO TPUKa30M MUHHCTEPCTBA HAyKH M BBICIIEro oOpas3oBanusi Poccuiickoii
Ddeneparun ot 11.08.2020 Ne 936 (¢ M3MEHEHUSAMHE U JOIOTHEHUSIMH).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

CT. IIPEINOJABATENb K.O. dyounkas

Pabowas mporpamma paccMoTpeHa Ha 3acemaHuu kKadenper xumuu (mporoxon Ne 10 ot
«20» mas_2024r.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabowas mporpamma peKOMeHJ0BaHa K HCIOJIb30BAHUIO B y4eOHOM IMpPOIECCe METOAMYECKOU
KoMHuCcHel (akyabTeTa MUIIEBbIX TeXHOTOoTui (mpotokosi Ne 11 ot «20» urons_2024 r).

IIpeacenareib MeTOAUYECKOH KOMHCCUH A.K. IInBoBap

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




1. Hpenmer. Llenu u 3agaun TUCHUILINHBI, €é MECTO B CTPYKTYype
0o0pa3oBaTe/IbHOI NMPOrPaMMBbI

IIpexMeToM JUCHMIUVIMHBI  H3YYE€HHE CBOMCTB  BELIECTB, HCIOJb3YEMBIX B
CENIbCKOXO035HCTBEHHOM IIPOM3BOJICTBE U B TEXHOJIOTMYECKOM ITHKIIE.

Lesablo u3yyeHusi JMCHUILUIMHBI SBIISeTCS GOpMUpOBaHME Yy OYyAyIIMX TEXHOJIOIOB
OOIIEKYNbTYPHBIX,  OOMICTPOPECCHOHANBHBIX U MPO(YECCHOHANBHBIX  KOMIECTCHIIHA,
HalpaBJIEHHBIX  Ha MOJy4YeHUE (PYHIAMEHTAIbHBIX 3HAHUHA TEOPETHUUYECKHUX OCHOB H
NPAaKTUYECKUX MPHEMOB OCHOBHBIX XMMHYECKHX METOJOB aHajlIM3a, a TaKkxke (OpMHpPOBAHUE
HaBBIKOB HAYYHOTO OOOCHOBAaHMS OOLIMX TEOPETUYECKUX BOMPOCOB IPU Pa3pabOTKE METOI0B
aHanmu3a ChIPbs U MONy(PaOPUKATOB, BIUSIOMIMX HA ONTHMH3ALNIO TEXHOJIOTHUECKOTO MpoIiecca
U KayecTBO TOTOBOM MPOAYKUMH TNPUOOPETEHHE MPAKTHUYECKHMX HAaBBIKOB  HAy4YHO
HCCIIEIOBATEIbCKON PabOThI B 001aCTH (pU3MUECKON M KOJUTOMTHONH XUMUH.

OCHOBHBIMH 32Ja4aMH SIBJSIIOTCA. IPUMEHEHUE 3aKOHOB TEPMOJUHAMUKH, KUHETUKH,
(GOTOXMMUHU, DJIEKTPOXMUMHH, KOJUIOMTHOM XUMHH, a TaKXKe 3HAHUN OCOOEHHOCTEH CBOWCTB
pacTBOpOB Uil OOBSACHEHMs SBICHUH, HAOIIOAAEMBIX B TEXHOJOIMUYECKUX CHCTEMax, U
HAIMpaBJICHHOTO PETYIMPOBAHNUS MPOTEKAIOIINX B HUX IPOLIECCOB.

VYriny6neHHoe H3ydYeHHE OCHOB (PHU3MUECKOM XHMMHUHM CIIOCOOCTBYET Ppa3BUTHUIO Y
oOyyaromuxcst abCTPAaKTHOrO, JIOTUYECKOTO M TEXHOJOTHYECKOTO0 MBIIUICHHS, a TaKkxKe
YCBOEHHIO MPABHIIBHBIX MPEJCTABICHUN O MPOTEKAIOUINX SBICHUSAX. BenepcTBue Toro, 4ro Bce
TEXHOJIOTUYECKHE CHCTEMbl UMEIOT BBICOKOPA3BHUThIE ITOBEPXHOCTH, 0cO00€ BHUMaHHE B Kypce
yIeNSAeTCs OJHOMY W3 KPYIMHEHIIUX ero pasJeloB - KOJUIOMJHOW XHWMHUH WIH XUMHH
IOBEPXHOCTHBIX SIBJICHMH M JHUCIEPCHBIX CcUCTeM. M3ydeHue 5Toro pasjena MO03BOJISIET
00yJaromuMcsi MMETh COBPEMEHHBIC IMPEICTABICHHUSI O TPOTEKAIOMINX TEXHOJOTHYECKUX
nporeccax.

MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMabl.

JucuuruinHa «Heopranmdeckas XUMHs» OTHOCHTCS K JUCHUIUIMHAM 00s3aTeabHOM
yacTd, (QopMHUpyeMOl YydacTHUKaMH oOpa3oBarenbHbIX oOTHomeHuid b1.0.25 ocHoBHOMI
npodeccroHaIbHON 00pa3oBaTeIbHOM MporpaMMsl Beiciero oopasosanus (ganee — OIIOIT BO)
no HarpasieHuto noArotoBku 19.03.03 «[TpoayK Tl MUTaHUS YKUBOTHOTO IPOUCXOKICHHS.

Jucuumnnna «®dusznyeckass W KOJUIOMTHAs XMMHS» OCHOBBIBAETCS Ha  YMEHMSIX H
KOMIIETEHIINSIX, CHOPMHUPOBAHHBIX B XOJ€ W3YYEHHs ITUCIHHUIUIMH ECTECTBEHHOTO ITUKJIA:
«Puzukay, «MaremaTrkay «Heopranmueckas Xumus», «AHAINTHYECKAsT XUMHUS», YATAETCS B 3
CEMECTPE M SIBIISIETCS OCHOBOM I U3YYEHUS CICAYIOIMNX AUCUUIUINH: «buoxumusy, «lIumesas
XUMHUSD.



2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO

AUCHUIINHE, COOTHECEHHBIX C IJIAHMPYEMBIMHU Pe3yJibTaTAMH OCBOECHHS
00pa3oBaTe/IbHOI NMPOTrPaAMMBbI

Koanl DopMyJIHPOBKA HNuaukaropsl IlnanupyemMblie pe3yabTaThbl
KOMIIe- KOMIIeTeHIIUH AOCTHKEHH S 0o0y4eHHUsI 1O AUCHMILIMHE
TeHINH KOMIIeTeHIN i

OIIK-2 | CnocobeH OIIK.2.1. 3Haer U | - 3HATH:
MPUMCHSITh IpaMOTHO orepupyer | -pU3UKO-XUMHUYECKHE 3aKOHBI,
OCHOBHBIE 3aKOHBI | OCHOBHBIMU 3aKOHAMU H | JieXallue B OCHOBE
U METOABI | METOJIAaMH HCCIIEZIOBaHUH | MpodecCHOHaNbHON A TeTbHOCTH.
UCCJICIOBaHUM €CTECTBEHHBIX HAayK JIf | - yMeTh:
€CTECTBEHHBIX pelieHus 3aj1a4 | -paboTarb Ha 1abopaTopHo-
HAyK JUIsl pelieHus | mpoQecCuOHANTbHON HCCIIEIOBATENECKOM
3a1a4y JESTEIIbHOCTH. 00opynoBaHuy;
npodeccuoHanbHO -IPUMEHSTh METO/IbI
U JesaTeNbHOCTH MaTeMaTUYeCKOro  aHajiu3a U
[IUKIIOB npu MOJIETTUPOBAHUS, OILICHUBATh
peLIeHUN. pe3ysbTaThl  TEOPETHUYECKOTO U
AKCIIEPUMEHTAJILHOTO
MCCIIEIOBAHMUSI XUMHYECKHX
BEIIECTB.
- HMETh HABBIKH:
-PAKTUYECKUX ¢duzuko-
XUMHYECKUX MPUEMOB
HUCCIeI0BaHUH,
-paboTl € peakTUBaMH U
7a00paTOpHbIM  000pYOBAHUEM,

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

OIIK.2.2. OcymecTBisieT
BbIOOp 3aKOHOB U METO/IOB
HCCIIEN0BAHUI
€CTECTBEHHBIX HayK Jid
pelIeHus KOHKPETHOMN
3a/1auu
npodecCuoHATBHON
NESATENBHOCTH.

- 3HATh:
-(pU3UKO-XUMUYECKUE 3aKOHBI,
Jexanme B OCHOBE
npodhecCHOHANBEHOM NeSTEeNbHOCTH.
- YMeTh:

-paboTaTh Ha nabopaTopHo-
HCCIIEIOBATENECKOM
o0opynoBaHuy;

-IIPUMEHSTh METOJTbI
MaTEeMaTHYeCKOTO  aHalu3a U
MOJICTTUPOBAHUS, OIICHHUBATH
pe3ynbTaThl  TEOPETHUECKOTO |
AKCIIEPUMEHTAIBLHOTO
WCCIICTOBAHMS XUMHYECKHX
BEIIICCTB.

- MMETh HABBIKH:

-IPAKTHYECKUX ¢buzuko-
XAMHUYECKHX MpUEMOB
HUCCIENOBAaHUN,

-pabOTBl C  peakTUBaAaMH U
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7a00paTOpHBIM  00OpPYAOBAHHUEM,
HCOGXOIII/IMBIMI/I AJid IPOBCACHUA
HAYYHBIX UCCIICTOBAHHIA.

OIIK.2.3.

JleMOHCTpUpYET yMEHHE
IIPUMEHATh  KOHKPETHBIE
3aKOHBI 51 METO/bI
€CTECTBEHHBIX HayK I
KOMIUIEKCHOTO  PEIICHUS

IIPOU3BOJACTBCHHBIX 3aJ1a4.

- 3HATh:

-(puzuKo-xuMHYecKue 3aKOHBI,
JeKaIme B OCHOBE
po(hecCHOHATTLHOM e TEIILHOCTH.
- yMeTh:

-paboTaTh Ha nabopaTropHo-
HCCIIEIOBATEIECKOM
obopyoBaHuy;

-IPUMEHSTh METO/IbI
MaTeMaTHYeCKOro  aHalu3a U
MOJIeJIMPOBaHUS, OILICHUBATD
pe3yabTaThl  TEOPETHUECKOTO |
AKCIIEPUMEHTAILHOTO
MCCIICTOBAHHS XUMHYECKHX
BEIIIECTB.

- HMETh HABBIKH:

-PAKTUYECKUX buzuko-
XUMHAYECKUX MPUEMOB
HUCCIEeNOBAHUN,

-paboTBl € peakTUBaMU U
1abopaTopHbIM  00OpYyIOBaHHUEM,

HCO6XOIII/IMI)IMI/I AJi1 IIPOBCACHUA
HAaYYHBIX HCCHGHOB&HHﬁ.

3. O0béM AUCHMILVIMHBI U BUABI Y4eOHOH PadoThI
3aoyHas OuyHo-3a04Has
Ounas ¢popma 00yueHus dbopma dbopma
o0y4yeHHs o0y4eHus
B T.4. IO
Bunsr pabor cemecTpam BCETO BCETO
BCETo o

= 3

3 — QO

= =

o 3

— O

OO61mas Tpya0EMKOCTh 4,5/162 4,5/162 4,5/162
TMCIIMILINHEEI, 3a4.€./9aCOB,
B TOM YHCJIE:
KonrtakTHas paboTa, 4acoB: 68 68 16
- JIEKIIUHU 26 26 8
- IPAKTUYCCKHE - - -
(ceMuHaApCKUE) 3aHATHS
- TabopaTopHbBIE PAOOTHI 42 42 8
CamMocTosTeapHas padora, 60 60 146
4acoB
KonTtakTHas paboTa B 34 34 18




PIEKTPOHHOM cpelie
(KPBOC)

KoHTpoJib, yacoB

Bua npomexyTo4HOU JK3aMEH JK3aMeH JK3aMEH
aTTecTaluu
(3a4€T, SK3aMEH)
4, Conep:xxanne IMCHUATIIAHBI
4.1. Pazaennbl AMCHUILIMHBI U BUbI 3aHATHH (TeMaTHYeCKUM IJIaH).
11\/@11 Paznen qucuumimabl JI 113 JIP KPBOC | CPC
ouHas Gopma 00ydeHUs
Moayab 1. OcCHOBBI XUMHYECKOMH 10 i 18 16 24
TEePMOIMHAMMKH

1. |Pa3gen 1. [lepBblii 3aKOH TEPMOAMHAMUKM. 2 - 4 4 6
Paznen 2. Bropoii 3aK0H TEpMOAMHAMUKH.

2. 2 - 6 4 6
Da30BbIE PABHOBECHSI.

Paznen 3. PactBopbl. PU3MKO-XUMUYECKHUE

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

Paznen 4. PacTBOpbI 211€KTpouTOB. bydepHbie

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

Moayab 2. OCHOBBI )JIEKTPOXUMHUH 4 - 6 6 12
Pasznen 1. Dnexrpoansie npoueccs U IC.

5.  [DneKTponpoBOJIHOCTH PACTBOPOB. 2 - 4 4 6
KoHykTomeTpus.

6. |Pasmen 2. Kunernka m xaraans. 2 - 2 2 6
Monayas 3. Koasiongnas xumus 12 - 18 12 24
Pasnen 1. [loBepXHOCTHBIE SIBICHUS HaA

7. 2 - 4 4 6
rpaHuIle pazjaena das.

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

9. |Paznmen 3. JlucniepcHbIE CHCTEMBI. 2 - 6 4 6
Pa3znen 4. YcToHYMBOCTh KOJJIOUTHBIX

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

| 3aouyHas (popma oOydeHHs
Moayab 1. OcCHOBBI XUMHYECKOMH 3 i 5 65
TePMOIUHAMHUKH

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

5 Paznen 2. Bropoii 3aK0H TepMOIMHAMHKH. 0.5 i 1 16
Da30Bble paBHOBECHSI.

Paznen 3. PactBopbl. PU3NKO-XUMUYECKHUE

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

Paznen 4. PacTBopHI asiekTpoiuToB. bydepHsie

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

MopayJib 2. OCHOBBI 1eKTPOXUMHH 1 - 2 32
Pasznen 5. Dnexrpoansie nponeccs 1 DC.
5.  [DIEeKTpONpPOBOIHOCTH PACTBOPOB. 0,5 - 1 16

Konaykromerpus. IloreHnmomerpusi.




6. [Pasmen 6. Kuneruka u karaiams. 0,5 - 1 16
Monayas 3. Kossiougnas xumus 2 - 4 65

7 Paznen 1. [loBepXxHOCTHBIE SIBICHHS Ha 05 i 1 16
rpaHuie pasaena a3

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

9. [Pasgen 3. JlucniepcHbIC CUCTEMBI. 0,5 - 1 17
'V CTOMYHUBOCTH KOJUIOUIHBIX CUCTEM.

10. PactBopsl BMC u ux cBoiicTBa. 0,5 ) ! 16

OuHo-3a04Has popma oOyueHHs

4.2. Cogepxanme pa3/iejioB y4eOHOU TMCIUIIMHBI.

OCHOBBI XUMHUYECKOI TEPMOTUHAMUKH

Pa3nea 1. IlepBblii 3aK0H TepMOANHAMMKH.

[IpenMer u 3amauM XUMHUYECKONM TEepMOAMHAMUKH. OCHOBHBIE IOHATHS: CHUCTEMAa U €€
BUZBI (M30JIMPOBAaHHBIC, 3aKPHITHIE, OTKPBHITHIC, aAMAa0ATUYECKH H30JIMPOBAHHBIC), COCTOSHHE
CHUCTEMBI, HapaMeTpbl COCTOSHHS, (YHKIMM COCTOSHHMS M Ipolecca. TepMoauHaMHUYecKoe
paBHOBecue. TepMoIMHAMHYECKUE TPOLIECCH: 00paTUMBbIE U HEOOPATUMBIE, CAaMOTIPOU3BOJIbHEIE
U HecamoIlpou3BosibHbIe. TernoBble 3pQeKTsl: 00pa3oBaHMsl U CrOpaHMs BELIECTB, arperaTHbIX
IpEBpaLIeHNM, peakluu HEeUTpaau3aluu, pacTBOpeHus U ruapatanuu. CTaHIapTHbIE TEIUIOTHI.
Tepmoxumuueckue ypaBHeHMs. llepBblil 3aKOH TepMoAMHAMHMKU. YacTHbIE cilydyaud IEpPBOrO
3aKOHA TEPMOJMHAMUKU. BHYTpeHHss >Heprus, TemioTa W padora. TemmoTsl mMpoueccoB mpu
IOCTOSIHHOM O0bEMe M JIaBJICHHUHU, COOTHOLIEHHWE MEXIy HMMHU. OHTanblnusd. 3akoH [ecca.
CrnenctBus u3 3akoHa ['ecca. 3aBUCHMMOCTH TEIUIOBOTO 3(deKTa oT Temmeparypbl. MosipHas
TEIIOEMKOCTb. YpaBHeHMs Kupxroda. Kanopumerpus. Pacuer craHmapTHBIX TeIUIOT
XUMHUUYECKHMX PEAKIMH [0 CTaHJapTHBIM TEIJI0TaM 00pa30BaHMsI U CTOPaHMsI BELLIECTB.

Pasnen 2. Bropoii 3akoH TepMOAMHAMHMKH. BTOpOil 3aKOH TepMOJIMHAMMKH, €Tro
GopMyITUPOBKU. DHTpONHUS — (QYHKIHS COCTOSHHUS cUCTeMbl. CTaTHCTHYECKOE HCTOJIKOBaHUE
HOHSTHS SHTpONUU. CBA3b DHTPONUU C TEPMOJAMHAMUYECKOW BEPOATHOCTHIO. CTaTUCTHUYECKUI
XapakTep BTOpPOro Hadana TepMoauHamMuku. @opmyia bonbsimana. Beraucnenue sHTponuy npu
(azoBbIx nmepexonax. [IpuMeHeHHe BTOPOTro Havalla TEPMOJMHAMUKHU K U300apHO - (M30XOPHO-)
M30TEpMUYECKUM TpoueccaMm. TepmonuHamuueckue ¢QyHknuu. OHepruss ['mO0Oca, sHeprus
I'enpmronsna.  TepMmoauHamuueckas  TEOpUsS  XMMHYECKOro  cpoxactBa.  OmpeneneHue
HaIpaBJIEeHUsl Tpolecca U yciaoBHM paBHOBecHs. MakcumanbHas pabota mpouecca. [lonesHas
pabota. l3MeHeHHE SHTPONUM B M30JMPOBAHHBIX CHCTEMax. BBIYMCICHMS SHTPONHUM IPH
M30TEPMUYECKUX TpoIeccax W C U3MeHeHueM Ttemneparypbl. llonsrus: ¢asza, uucio
KOMITOHEHTOB, YHUCJIO CTeMeHed CBOOOMBI. YCIOBUS TEPMOAMHAMUYECKOTO PABHOBECHUS MEXKIY
dazamu. IlpaBuno ¢a3 ['mbOca. PaBHOBecHss B OJHOKOMIIOHEHTHBIX CHCTeMax. Jlmarpammbl
cocrossHUs BoAbl. YpaBHeHue Kuanelipona-Knaysumyca. TepmoauHamMHuecKne CBOMCTBA
pacTBOPOB.

Pa3nea 3. PacTBopbl. @PU3HKO-XHMHUYECKHE CBOCTBA pacTBOpPoB. KossmmratusHblie
CBOMCTBA PACTBOPOB.

Konnuratusnsle cBoiicTBa pactBopoB PactBopsl. Ilonsitue o pactBopax. Pas0aBienHble
pactBopbl. PactBopumocTs ra3oB. 3akonbl Paynsa. Kpuockomust u »0ymuockonusi. Ocmoc.
OcmoTtHueckoe aaBieHne pacTBopoB. 3akoH Baut-I'odda. bruonornueckue mporeccsl u ocMoc.
N3oToHnuyeckuit KoOAQGUIUEHT.

Paznen 4. PacrBopbl 3jektpoiutoB. bydepubie cmecn. Omnpenenenuss pH
O0y(epHBIX PACTBOPOB.

PactBopbl. CriocoObl BBIp2)XEHUS] KOHLIGHTpALMA PAacTBOPOB. MoJspHas KOHIIGHTpALMs,
MOJISIpHAsl KOHLIEHTpALsl SKBUBAJIEHTa, MaccoBasi JI0J1s1, TEPMOJUHAMUUYECKIE IPUUINHBI 00pa30BaHus
PacTBOPOB, (PU3MUYECKHE U XUMUIECKHE CHIIbI, 00YCIIOBIIMBAIOIIIE 00pa30BaHHE PACTBOPOB.



OCHOBBI JICKTPOXUMHH.

Pasnen 1. Duexkrpoanbie mpoueccbl M I/AC. DaeKTpONnpoBOAHOCTH PACTBOPOB.
Konaykromerpus. Ilorenuuomerpus.

DNEeKTpOXUMHS.  DJIEKTPOIPOBOJHOCTh  PACTBOPOB  DJIEKTPOJIMTOB. Y JENbHas U
HKBHUBAJIEHTHAs JJIEKTPOIPOBOJHOCTh. 3akoHbl AppeHuyca u Komppayma. Omnpeznenenue
CTEMEeHHU M KOHCTAHTHI IUCCOLMALIMU CIA0bIX 3JIEKTPOIUTOB. DIIEKTPOIHBIE Mpoliecchl. JBoitHOM
ANeKTpUUecKuil ciiod. YpaBHenne HepHcra. DnekTpojHble MNOTEHIUaNbl. BoaopoaHbii
3JeKTpOoA. 'aJpBaHMYECKME U KOHUEHTPALMOHHbIE Lend. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
NOTEHLUAJBl. JJIEKTPOAbl CPABHEHUS U MHAUKATOpHbIE. KOHIyKTOMETpHS.

Paznen 2. Kuneruka u karajaus.

Xumudeckass KHHETUKA U KaTanu3. [IoHsaTue 0 CKopocT XMMHUYECKON peakuuu. Binsiaue
KOHIIGHTPAllUM Ha CKOPOCTb XUMHUYECKHUX peakuuil. [Iopspgok M MOJEKYISIpHOCTh pPEAKLUN.
Mexann3m peakuui. Peakuuu nepBoro M BTOpPOro mnopsaka. BimsHue temmeparypsl Ha
CKopocTh xuMuueckux peakuuii. [IpaBuno Bant-I'odda. YpaBHenwe AppeHuyca. DHeprus
akTuBauu. Karains, ero OCHOBHbIE 3aKOHOMEPHOCTH. Teopusi MPOMEKYTOUHBIX COEAUHEHHI.
I'omoreHHslii U reTeporeHHbld Karanu3. CKOpPOCTHM TE€TEPOT€HHbIX XMMHUYECKHX ITPOLIECCOB.
KonebarenbHble peakuuu.

Koanonanag xumus

Pa3nea 1. IloBepxHoCTHBIE sIBJICHUS] HA TPaHMIe pa3jeaa das.

[ToBepxHocTHbIe siBNeHUs. CBOOOIHAS SHEPrUsi CHUCTEMBbl M BEJIMYMHA TOBEPXHOCTH.
[ToBepxHOCTHOE HaTsDKEHHE. AJCOpOLMsS Ha TIOBEPXHOCTH pa3Jiena JKUAKOCTh - Tas.
[ToBepxHOCTHO-aKTHBHBIC BemiecTBa. YpaBHeHue [u60ca. I'mapodunbHbie W rHIpodoOHBIE
noBepxHoctu. KpaeBoi yroj cMaunBaHus.

Paznen 2. Ancopoumsi.

Ancopbumst Ha TBepAbIX MOBEpXHOCTAX. M3orepmbl aacopOuuu. YpaBHEHHE
Operinuxa. Teopun aacopbuuun Jlenrmiopa u BOT. Ancopbuus snektponutoB. VoHHBIN
o6meH. Monutel. CopOIIMOHHBIE MPOIECCHl B OMOTOTHYECKUX CUCTEMAX.

Pa3nea 3. lucnepcHblie CHCTEMBI.

Xumusi  auctiepcHbIX  cucteMm. JlucmepcHas ¢a3za W IUCIIEPCHOHHAs — cpefa.
Knaccugukanus aucnepcHsix cucreM. [Ipupona KOIIOMAHBIX CUCTEM. MeTonbl MOTy4eHUs
KOJUIOWJHBIX PACTBOPOB. MOJEKYISPHO-KMHETUYECKUE CBOMCTBA KOJUIOMJIHBIX CHCTEM.
bpoynoBckoe nBmwxenue. uddysusa. CeauMeHTallMOHHOE paBHOBecHe. MeETOAbl OYHMCTKU
KOJUIOMJIHBIX cucTeM. Jluanus, snexktpoauanus, YiapTpaduiastpanns. MeMOpaHHOE paBHOBECHE
JloHHaHa. DJEKTpUYECKHME CBOWCTBA KOJUIOMAHBIX cucTeM. CTpykTypa IBOHHOIO CJlOs Yy
MOBEPXHOCTH KOJUTOMIHBIX YaCTHIl. DJIeKTpoKuHeTHuueckue sisienus. Judbdysnsiii cioi. [[3era-
noTteHuuan. MunenspHas Teopust CTpOEHHUS KOJUIOUJHBIX PaCTBOPOB.

Pa3nea 4. YcroiiunBocTh KoJLI0oMIHBIX cucTeM. PactBopsl BMC u ux cBoiicTBa.

Kunernueckass M arperatuBHas YCTOMYMBOCTh KOJUIOMAHBIX cHcTeM. Koarymsanus.
[IpaBuno [ynene-I'apau. Koarynmsauuss W 3IEKTPOKMHETHYECKHWWA MOTEHIMaN. Teopus
koaryimsaiuu. CraOuwnn3anusi KOJUIOMJHBIX CHCTEM. BBICOKOMOJNEKYISIpHBIE COEIMHEHMS,
OCOOEHHOCTH CTPOEHMSI UX MOJEKyNl. ['MOKOCTh MOJeKya. DIacTUYHOCTh U IUIAaCTUYHOCTh
nonumepoB. Ilpupoansie u cunternyeckue BMC. MonekynsipHas macca U (paKkIMOHHBIN
cocraB nosauMepoB. BzammonerictBue BMC ¢ pactBopureneM, TEpMOAMHAMHKA IMPOLECCOB
HaOyxaHust U pactBopeHus. Crenenp HaOyxanus BMC u kuHeTHka mporecca HaOyxaHusl.
JaBnenue u temnora HaOyxanus. daktopsl HaOyxanus. IIponeccsl HaOyxaHus B TEXHOJIOTUU
POAYKTOB MUTaHMsI. MeMOpaHHOE paBHOBecHe. PacTBOpPBI BHICOKOMOJIEKYIISIPHBIX CO€AMHEHU.
O6mas  xapaktepuctuka pactBopoB BMC. ConbBaTtamusi MOJIEKYTd. DJIEKTPUUYECKHUE,
MOJIEKYJISIDHO-KUHETUUECKHE M ONTHYEeCKHE cBolcTBa pactBopoB BMC. OcMmotnueckoe
nasnenue. Hapymenue ycroitunBoctu pactBopoB BMC. BricanuBanue; pakTopsl, BIUSIONINE HA
Ipouecc BblcanuBaHuA. JIMOTponHbIE psAAbl KaTHOHOB M AaHMOHOB. Acconuaius MOJIEKYN B
pacTBOpax MOJIUMEPOB. 3aCTyAHEBAaHNE. XPYIKHE U AJIaCTUUYHBIE Tesd. DaKkTopsl, BIUSIOIIME HA
nporiecc reneodpasosanusi. Tukcorponus. Cunepesuc. buojgornueckoe 3HaueHUE CHHEpe3uca.



SBnenne xoamepBanuu. [Iporeccsl CTPYKTYypooOpa3oBaHUsST M CHHEpE3Wca B TEXHOJIOTUU
MPOAYKTOB MHUTaHUA. 3alUTHOE neicTBUe pacTBOpoB BMC. Du3nko-xuMHUUECKHE CBOICTBA
6enkoB. benku kak am(oIHUTHL; CBOMCTBA OEIKOB B M303JIEKTPUIECKOM COCTOSIHUH.

4.3. [lepeueHb TeM JIeKIMIA.

Ne O0bem, u
n/n HasBanue Tembl, (¢popma oOyuenuns
paccMaTpuBaeMble BONPOCHI Ounas 3aounas OuHo-
3a04Has

Moayab 1. OcHOBBI XUMHUY€CKOH TEPMOAMHAMUKHI 10 35

1 | Paznen 1. [lepBblit 3aKOH TEPMOIMHAMUKH. 2 1

2 Paznen 2. Bropoli 3akoH TepMOJAMHAMUKH. 5 1
@da30BbIE PABHOBECUSI.
Pazgen 3. PactBOpbI. duznko-xuMuUecKue

3 | coiicTBa pacTBOpoB. KoimMratuBHBIC CBOWCTBA 4 0,75
pacTBOPOB.

4 Paznen 4. PactBopwl anexTponuToB. bydepnbie 5 075
cmecu. Omnpenenenust pH 6ydepHbIX pacTBOPOB. ’

Moayab 2. OCHOBBI )JIEKTPOXUMHUH 4 15
Paznen 1. Onexktpoansie mnpoueccel u  IJC.

5 | DnexTponpoBOAHOCTD pacTBOpOB. 2 0,75
Kongykromerpus. [lorenunometpusi.

6 | Paszmen 2. Kunetnka u xaranms. 2 0,75

Moayas 3. Kosuiongnas xumus 12 3

7 Pazgen 1. IloBepXHOCTHBIE SBJIEHHMS Ha TPAHULIC 9 075
pasnena ¢as. ’

8 | Pazgen 2. Ancopbuus. 4 0,75

9 | Pazgen 3. JlucriepcHbIC CUCTEMEL. 2 0,75
Paspmen 4. YcTOMYMBOCTH KOJUIOMJHBIX CHCTEM.

10 . 4 0,75
PactBopsl BMC u ux cBoiicTsa.

Hroro 26 8

4.4. IlepeyeHb TeM NPAKTHYECKUX 3AaHATHI (CEMUHAPOB)

He npenycMoTpeHs! y4eOHBIM IPOLIECCOM.
4.5. IlepeyeHn Tem J1a00PaTOPHBIX padoT.

Ne O0beM yacoB
n/n Tembl 1abopaTOpHBIX padoT (bopma 00yHens
OYHAsl | 3204YHasA | OYHO-
3204HasA
1. OcHOBBI XUMHYECKOIl TEPMOAUHAMHUKH 18 3,5
1 | Pazpgen 1. IlepBblit 3aKOH TEPMOJIMHAMUKH. 4 1
5 Pasznen 2. Bropo#t 3akoH TepMoanHaMuku. da3oBble 6 1
paBHOBECHSI.
3 Pazgen 3. PacTBopbl. ®U3MKO-XUMHYECKUE CBOWCTBA 4 1
pactBopoB. KosmurarrsHble CBOMCTBA pacTBOPOB.
4 Paznen 4. PactBopsl snextponuToB. bydepHbie 4 05
cmecu. Onpenenenust pH OydepHBIX pacTBOPOB. ’




2. OCHOBBI YJIEKTPOXUMHH 6 15
5 Pazgen 1. Omnexrpomubie mnpoueccet u  IDJC. 4 075
DIEeKTPONPOBOTHOCTH pacTBOPOB. KoHayKTOMETpHSI. '
6 | Pasmen 2. KuneTnka u karaims. 2 0,75
3. KostonaHass XxuMus 18 3
Pazgen 1. IloBepXHOCTHBIE SIBJIEHHWS Ha TpaHUIE
7 4 0,5
pasnena ¢as.
8 | Paznen 2. AncopOuust. 6 0,5
9 | Pazgen 3. JlucniepcHbIC CUCTEMBI. 6 1
Pazgen 4. VYcTOMYMBOCTE KOJIOUIHBIX CHCTEM.
10 9 2 1
PactBopsl BMC u ux cBoiicTsa.
Hroro 42 8

4.6 Buabl caMoCTOATEJHbHOH PadOThI CTYJIEHTOB M IepedYeHb Y4eOHO-MeTOAN4YeCKOro
olecrieyeHus: 1JIsl CAMOCTOSITeIbHOM PadoThl 00y4aroIIUXCH.

4.6.1 IloaroToBKa K Ay AIUTOPHBIM 3aHATUSAM

[lepen ouepeAHBIM ayqUTOPHBIM 3aHSATHEM CTYIEHTY HEOOXOAMMO 3aKpENHUTh IOJTy4YeHHbIE
3HaHus. JJig 3TOro HeoOX0AUMO:
- U3Y4YUTb KOHCIIEKT JIEKIUH 110 IPEIbIYILEN TEME;
- U3y4YUTb COOTBETCTBYIOIIHUN Pa3/el 110 TEME B OCHOBHOM M JIOIOJHUTEIBbHON PEKOMEHyeMOU
JUTEpaTYpE;

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

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (ITPOEKThI) HE MPETYCMOTPEHBI.

4.6.3 IlepeyeHb TeM pepepaToB, pacueTHO-Tpaguyeckux pador

Pedepatsl, pacueTHo-Tpaduyeckue paboThl HE MPETYCMOTPEHBI.

4.6.4. TlepeyeHb TeM H Y4YeOHO-METOIMYECKOr0 oOecrmevyeHHs JIsi CAMOCTOSATEJbHOI
padoThI 00y4AKOIIMXCH.

O0BéM, U
YueOHo- >
Ne . dbopma oOyueHus
i Tema caMoCTOSATETBHON PaOOTHI | METOJIHYECKOE T
obecrnieueHue ouHas 3a04Has
-3a09Has
MopayJib 1. OcCHOBBI XUMHYECKOH TEPMOAUHAMHUKH 24 60
1 Paszmen 1. TlepBblii  3akoH [1,2,3,4] 5 15
" [TepMOJIMHAMUKHU.
Pazmen 2. Bropoit  3akoH [1,2,3,4]
TEPMOJIUHAMHUKH. ®da3oBbIe
2. [CPMOA 6 15
[PaBHOBECHSI.
Pazmen 3. PactBopel. Du3HKO- [1,2,3,4]
3. XMMHYECKHUE CBONCTBA PacTBOPOB. 6 15
KomnmuraTuBHbIC CBOICTBA]
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[PacTBOPOB.
Pasmen 4. PactBops] [1,2,3,4]
PIIEKTPOUTOB. bydepHbie cMmecH.
4, 6 15
Onpenenenns pH  OydepHbix
[PaCTBOPOB.
MopayJib 2. OCHOBBI 2JIeKTPOXHUMHH 12 30
Paznen 1. DJIEKTPOIHBIE [1,2,3,4]
[IPOLIECCHI u S/C.
5. 6 15
DJICKTPOIPOBOTHOCTh PACTBOPOB.
Konnykromerpus.
6. [Paznen 2. Kuneruka v karanus. [1,2,3,4] 6 15
Monayvab 3. Kosltouanass XuMus 24 56
7 Paznen 1. [ToBepXHOCTHBIE [1,2,3,4] 5 14
" MBIICHUWS Ha I'paHMIIC pasjaena a3
8. [Pa3nein 2. AncopOumsi. [1,2,3,4] 6 14
9. |Paszmen 3. JlucriepCHbIE CHCTEMBI. [1,2,3,4] 6 14
Pasmen 4. YceroiunBocTh [1,2,3,4]
10. [KOJUTOMAHBIX CcHCTEM. PacTBOpBI 6 14
IBMC u ux cBOMCTBA.
Bcero 60 146

4.6.5. [lepedyeHb TeM 3aHSITHIi 1JIsI KOHTAKTHOH padoThl B JIEKTPOHHOIi cpejie

O0BéM, u
VY4ebHo- bopma oOyueHwUs
No Tema caMoCTOATENHHON PaOOTHI METOANYECKOE OYHO
/i 00eCreueHne | oqpas | 3a0uHas -
3a04yHas
. [lepBblii 3aKOH TEPMOJIMHAMHUKH. -
1. I 4
9 Bropoii  3akoH  TepmoauHamMuku.  Das3oBble N 4
" |paBHOBECHSI. =l
=N
£ s
3 PacTBOpBI. DU3UKO-XUMUYECKUE CBONCTBA é § P 4
" pactBopoB. KoyuraTuBHBIC CBOWCTBA PaCTBOPOB. = A ﬁ
225
4 PactBopbl  anmekTponuToB. bydepHbie  cmecH. T % 4
" |Onpenenenus pH 6ydepHBIX pacTBOpPOB. g E O
5 DIEKTPOJAHbBIE MPOLIECCHI u S/C. 2= 4
" [DIEKTPONPOBOTHOCTH pactopo.| O E
6. [KuHeTnka u Karanms. ) .
7. |[ToBepXHOCTHBIC SIBJICHHS HA TpaHUIlE pa3aena (a3 4
8. |AncopOrusi. 2
9. lucnepcHble CHCTEMBI. 4
10 Y CTOMYMBOCTh KOJUIOMJIHBIX CHCTEM. PacTtBopsl 2
" BMC u ux cBoiicTBa.
Hroro 34 -
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4.5.6. lpyrue BUAbI CAMOCTOSATEIbHOI pad0ThI CTY/A€HTOB.

Ne .
Wi Bun camocrositensHOM paboTh
1. Odopmiienne pabounx TeTpaseil 1 0TYETOB MO JIAOOPATOPHBIM paboTam

4.7. llepeyeHb TeM U BHA0B 3aHSATHIA, IPOBOAMMbIX B HHTEPAKTUBHOM Gopme

No dopma Tema 3amsTHs NuTepakTUBHBII O6bewm,
/1 3aHATHUA METOL q
1 JlabGopaTopHas OrnpezenieHne SHTAIBINN OO6cyxneHnue u 5
paboTta rUpaTaiuu CUCTEMHBIN aHaln3
5 CeMuna Konnurarusabie cBOMCTBA OO6cyxneHnue u 5
P pacTBOpOB CUCTEMHBIN aHAIIN3
3 Jlaboparopnas Bydepnsie pacTBOpbI 1 UX Ob6cyxnenue u 2
paborta CBOMCTBA. CHUCTEMHBIN aHAIN3
4 JlaboparopHass | MeTobl MOTY4YEHUS KOJUIOUIHBIX Ob6cyxnenue u 2
pabora pacTBOPOB CHUCTEMHBIN aHAJIN3
Bcero 8
5. @oH/ O1IEHOYHBIX CPEJCTB /sl MPOBeIeHNUsI MPOMEKYTOUHOI aTTecTaluu

[TonHoe omnucanue (OHAA OLICHOYHBIX CPEACTB TEKYyIIeH M IMPOMEKYTOUHOM aTTecTaluu
0o0yyJaroIuxcs ¢ MepeyHeM KOMITeTeHIIMH, ONMCaHUeM IoKa3aTeNel U KpUTepueB OLICHUBAHUS
KOMIIETEHIIMH, IIKaJI OLIEHUBAHMS, TUTIOBBIE KOHTPOJIbHBIC 3aJaHUS U METOAUYECKUE MaTEpUaIbl
MNPEaACTABJICHBI B IIPUIIOKCHUHA K HaCTOSIHIef/'I nporpamMme.

6.

6.1.

YyeOHO-MeTOANYECKOE 00ecneYyeHne TUCIUILINHBI.

PexomeHnayemasi aureparypa.

6.1.1. OcHoBHas JqUTEpPaTYypA.

Ne ABTOp, Ha3BaHWE, MECTO U3IAHUS, U311-BO, TOJI U3TaHMSI, KOTUISCTBO CTPAHUI] Kox-Bo oKs. B
n/m oubImoTexe.
[Tunaso III.I'., IIuBoBap A.K. Pusmyeckas ¥ KOJJIOMAHAS XUMHS.
1 YuebHoe rmocoodue IS CTYJICHTOB CEIbCKOXO3SCTBEHHBIX 40
cnenuanbHOCcTer. JIyranck, JIHAY. 2020. — 130 c. ISBN 966-626-348-3
[Munasos II. T'., Jybounxkas X.O. 3agaun u ympakHeHHUs Mo oOmiei u 40
2 | meoprannueckoit xumun. — JIyrauck: JTHAY, 2008. — 400c.
Hurmatynnun, H. I'. ®usndeckas u KouiongHas XUMHS : YICOHHUK IS
cro / H. I'. Hurmarymnun. — Cankr-IletepOypr : Jlans, 2022. — 276 c.
3 | — ISBN 978-5-8114-8885-8. — Tekct: »nekTpoHHbIii // JlaHb
AIIEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/183254
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https://e.lanbook.com/book/183254

6.1.2. JlonoJiHUTEILHAS JIUTEPATYPA.

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3AaHUA, U3AATCILCTBO, 'O U3JAHUA, KOJIMYCCTBO CTPAHUIL

KymbikoB, P. M. ®usnyeckas U KOJUIOUIHAS XUMUS : yaeOHOe ocooue aiis By30B / P.
M. Kymbikos, A. b. Uttnes. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2021. —
236 c. — ISBN 978-5-8114-7414-1. — Tekct : a5eKkTpoHHbI// JIaHb : 37IeKTPOHHO-

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

6.1.3. MeToauuecKkue YKazaHus NJisl oﬁyqamumxcﬂ 10 OCBOCHHIO TUCHHUIIJIUHDBI.

Ne
n/a

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U31-BO, I'OJ U3JaHUs, KOJIUYCCTBO CTPaHUI]

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

MeToandeckue yka3aHus K JJaDOpaTOpHOMY MPAKTHKYMY IO (PU3NYECKOH M KOJJIOMIHON
2. [XMMHUH JJIs CTYICHTOB (paKyibTeTa MHUIIEBBIX TexHoJoruid. — Jlyranck: JITAY, 2023. — 21
C.

6.2. Ilepeuennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «HTepHET»
(nanee - cerb «UHTEPHET)), HEOOXOAUMBIX IJIsl OCBOCHUS M CIIUILJINHBI.
Ne ni/mn HazBanue nnTepHeT-pecypca, aipec U pekuM JoCTyna
1. [nextponHas obpazoparenbHas cpena JITAY]. Pexxum goctyma https:// :
2 Brkuneaus — cBOOOJHAs SHIUKIIONEAUs. [DnekTpoHHbIit pecypc]. URL:
" https://ru.wikipedia.org/wiki (1ara oopamienus: 14.04.2024).
3 (OGpasoBatenbHblii nopTtan Kyol'AY [DnexTponHslii pecypc]: Pexum nocryna:
" http://edu.kubsau.local (nara o6pamienus: 15.04.2024).
4 [Di1ekTpoHHO-0MOIMoTeYHas cucteMa «AicOyk» (iBooks) - http://ibooks.ru (zara
" loOpamenus: 15.04.2024).
5 [DI1eKTPOHHO-OMOTMOTEeYHAsI cHCcTeMa u31aTesbeTBa «Jlanby - http://www.e.lanbook.com
" |(mata obpamenus: 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).
7 BapyOexHas 6a3a TaHHBIX pedeprpyeMbIX HaAyUHBIX KypHAJIOB Agris -

http://agris.fao.org (nara ob6pamienus: 15.04.2024).

6.3. CpeacrBa o0ecnieyeHrsi OCBOCHUSA TUCIHUIIMHBI.
6.3.1. KomnblorepHbie 00y4yamye 1 KOHTPOJIMPYOLHe NPOrPaMMBbI.

No | Bung yuebnoro | HammeHoBanue mporpaMmMHOTO

@OyHKIMA TPOTPAMMHOI0 0OecreyeHUs

/1 3aHATUS o0ecreueHus MOZENUpPY
KOHTPOJIb oOyyaromias
foras
1 VJlekmuu CucreMa TUCTaHIITMOHHOTO + + +

oOyuenus Moodle.
Microsoft Office 2010 Std.
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[IpakTryeckue

CucrteMa JUCTAHIIMOHHOI'O
o0yuenus Moodle.
Microsoft Office 2010 Std.

6.3.2. Ayauo- ¥ BU€ONOCoOusI.
Aynuo- v BUJICOTIOCOOUS HE TIPEyCMOTPEHBI.

6.3.3. KoMmnbloTepHbIe Npe3eHTAllNH YUeOHBIX KYPCOB.
KommbroTepHble Mpe3eHTaul YUeOHbIX KYPCOB HE TPETYCMOTPEHBI.

7.0nMcanne MaTepuaJIbHO-TEXHHUYECKOH 0a3bl,

HEOOX0AMMOM JJIsi  OCYIeCTBJICHUSA

06pa30BaTeJ'[LHOFO npouecca mo TMCUIJINHE

HanmMeHnoBaHue O60py,HOBaH'

Ne | HBIX y4yeOHBIX KaOWHETOB, [lepeyeHb OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
n/n | 00BEKTOB AJIs MPOBEICHUS MaTepHuaoB
3aHATUI
[-410 — yueGnas aynutopusiCron — 21 wr., cryn — 39 wr., mkad — 8 mr., TymOouka — 4
M MPOBEICHUAIT., JOCKa — 2 TIT., JiabopaTopHoe 00OpyHIOBaHuE,
JIEKIIMOHHBIX, JIAOOpaTOpHBIX[TabopaTopHas nmocyaa (KojaObl, MUIETKH, OIOPETKH, BOASHbIC
U TPAKTUYECKUX  3aHATHUILXOJNOMMIBHUKA M TIp.), XUMHAYECKHE  PEaKTHUBBHI,
1 |[rpymmoBbIX U|IEMOHCTPALlMOHHbIE MaTepuanbl (CTEHIbl U IMp.), y4eOHO-
WH/IMBUTYaTbHBIX METOAMYECKUE MaTePUAIIBI.
KOHCYJIbTalUM, TEKYILEro
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTalluu "
CaMOCTOSITENIbHOM paboThI
[-415 — yueGHnas aymutopusCron — 18 mr., ctyn — 16 wmr., mkap — 2 wmT., mKad
st NPOBEACHUABBITSKHOM — 1 mr., TymO6ouka — 1 mT., jJabopartopHoe
JEeKIIMOHHBIX, J1a0OPAaTOPHBIX|000PYAOBaHHUE (Becbl  TEXHO-XMMHUECKHE,  IKa]br
U TPAaKTUYECKUX  3aHATHIL/CYIIWIbHBIC, BRITSOHKHBIE, BOSHBIE OaHU U 1p.), TabopaTopHas
o [TPYTIOBBIX unocyna (Koyuobl, MUIETKH, OIOPETKH, BOJISHBIE XOJIOMIBHUKY
WH/IMBUTYaTbHBIX U Tp.), XUMHUYECKHE pPEAKTUBBL, JEMOHCTPAIIOHHBIE
KOHCYJIbTalUi, TeKyleromarepuaibl  (CTeHAbl M Mp.), y4eOHO-METOJMYECKHUE
KOHTPOJIS, MPOMEXKYTOYHOMMATEpHAITBI
aTTeCTalluu "

CaMOCTOSITENIbHOM pabOTHI.
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8. MesxkaucumniIMHapHble CBA3H

IIporoko

COT'JIACOBAHUS pabovel NpOrpaMMBbl € IPYTUMHU AUCHUTUIMHAMHU

HaunMeHnoBaHue QUCIUIIINHEI, C
KOTOPOH IIPOBOMIOCH COTIIaCOBaHHE

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 MpoBEpoOK 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 POCCUICKON ®EJEPALINU
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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.
Bropoii yMeTh: Pazgen 1. Ilepswiii 3akoH | Tectsl DK3aMeH
JTan -paboTaTh Ha | TEpPMOJAMHAMUKH. OTKPBITOT
(MpoABUHYT | 1abOpaToOpHO- Pasnen 2. Bropoil 3akoH | 0 THIA
Bl HCCIIEIOBATEIECKOM tepmoarHamMuku. Das3oBble | (BOPOCHI
YPOBEHbB) 000py10BaHUY; paBHOBECHS. JUISt
-pUMEHAThL  MeTonbl | Pazgen 3. PactBopsI. | ompoca)
MaTeMaTU4eCcKoro DU3BNKO-XUMHUYECKHE
aHanusa U | CBOIiCTBa pacTBOpOB.
MOJICJIMPOBAHUS, KonnuraruBHeie CcBOMCTBa
OLICHMBATh PE3YyJbTaThl | PpACTBOPOB.
TEOPETUYECKOTO u | Paznen 4. PactBOpEI
HKCIIEPUMEHTAJIBLHOTO 3eKTponuToB.  bydepHsie
MCCIIEJOBAHMUSI cmecu. Omnpenenenust pH

XUMHNYECKUX BCUICCTB.

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

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

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
(ypoBeHb) | pe3yibTaThl 00y4YeHUs (wm) pa3nenos CpeJicTBa
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIe
pasnena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CUCTEMBI.
Pasnex 10. VYcroiduuBOCTH
KOJUTOWTHBIX CHUCTEM.
PactBoppr BMC wu wux
CBOMCTBA.
Tperui HMETh HABBIKU: 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.
UCCIIE0BAHUMN. Paznen 4. PactBops!
3eKTponuToB.  bydepHsie
cmecu. Omnpenenenust pH

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

Pazgen 6. Kunmetuxka wu
KaTaJus.
DJIEKTPONPOBOIHOCTh
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

pacTBOpPOB.
Konnykromerpus.
[Torenmomerpus.

Paspgen 7. IloBepXHOCTHBIE
SIBJICHUS Ha TpaHHIle
pasnena ¢as.

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

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

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

IlepBb1it
JTan
(moporoBbIit
YPOBEHbB)

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

JeXKalnume B

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

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

Pazgen 6. Kunetuka u
KaTalns3.

PactBops!

Tectrl DK3aMeH
3aKPBITOTO

THUIIA
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Kon DopmyJIHpOBKa Nuaukaropel OTtan [Inanupyemble HaumenoBanue Mmoayneit 1 | HanmeHnoBaHue o1ieHOYHOTO
KOHTPO | KOHTPOJHUPYEMOM JOCTUKEHUS (YpoBeHb) | pe3yabTaThl 00y4YeHHUs (unn) paznenon CpeICTBa
DIEKTPONPOBOIHOCTh
pacTBOpPOB.
Konaykromerpus.
[Torennmomerpus.
Paznen 7. IloBepXxHOCTHBIE
SIBJICHUS Ha rpaHuLe
paznena ¢as.
Paznen 8. AncopOuus.
Paznen 9. JlucnepcHbie
CUCTEMBI.
Pasnenx 10. VYcroiduuBOCTH
KOJUTOMIHBIX 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,
-paboThI C peaKTHBaAMH
1 J1ab0opaTOPHBIM
o0opyoBaHueEM,
HEOOXOIUMBIMH IS
MPOBEJICHUS HAYYHBIX
HCCIe0BaHUuN

Paszgen 1. IlepBwlii 3aKkoH
TEPMOJIUHAMUKH.

Paznen 2. Bropoil 3akoH
tepmoauHamMuku. DazoBbie
paBHOBECHS.

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

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

[IpakTnue | Dx3aMeH
CKHE

3aJaHusd
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

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

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CHCTEMBI.

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

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

ITepBbIit
aTan
(moporoBsIit
YpOBEHB)

3HATh:
(bU3HKO-XMMHUYECKHE

3aKOHBbI, JICKAIIUC B OCH

npoQeCCHOHAIBHON
JESITENIbHOCTH;

Pazgen 1. IlepBwlii 3akoH
TEPMOJIMHAMHUKH.

Pazgen 2. Bropoil 3akoH
TepMOAMHAMUKHN. Da30BbIe
paBHOBECHS.

Paznen 3. PactBopsl.
DUBNKO-XUMHUUECKHE
CBOICTBa pacTBOPOB.
KonnuraruBueie  cBoicTBa
pacTBOPOB.

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

Tectnl DK3aMeH
3aKPBITOTO

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

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

Paznen 5. DnekrpoaHbie
npoueccel u I/1C.

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

Paznen 7. lloBepxHOCTHBIE
SIBJICHUS Ha rpaHuIle
paznena ¢as.

Paznen 8. AncopOuus.
Paznen 9. JlucnepcHblie
CHCTEMBI.

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

Tperuit
aTan
(BBICOKUT
YpOBEHB)

MMETh HABBLIKH:
-PaKTUICCKUX
(bU3UKO-XUMHYECKHUX
pUEMOB
HUCCIeI0BaHUN,
-paboThl C peakTHUBaAMHU
u 1a060paTOPHBIM
000opyIOBaHUEM,
HEOOXOIUMBIMHU TUTS
MPOBEJICHUS  HAYyYHBIX
HCCJIeIOBaHUM.

Pazgen 1. IlepBrwiii 3akoH
TEPMOJIUHAMHUKH.

Pazgen 2. Bropoil 3akoH
TepMOIMHAMUKH. Da3oBbIe
paBHOBECHS.

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

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

IIpakTnue | Ox3aMeH
CKHE

3aIaHus
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Kon
KOHTPO

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nuaukaropel
OCTHIKEHUSI

Ortan
(YpoBeHb)

[Inanupyemble
pe3yiabTaThl 00yUYeHus

HaumenoBanue Mojyieit u
(wm) pa3nenos

HanmeHnoBaHMe OIIEHOYHOTO
cpencTBa

O0ydepHBIX pacTBOPOB.
Paznen 5. DOnexrpoansie
nponecchl U DJIC.

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

Paspgen 7. IloBepxHOCTHBIE
SIBIICHUS Ha rpaHuIe
pasnena ¢as.

Paznen 8. AncopOuus.

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

28




2. OIIMUCAHUWE NMOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUS

KOMIETEHIUIA, ONUCAHME IIKAJ OLIEHUBAHUA

No | HaumenoBanue | Kpatkas [IpencraBnenue | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTePUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O CpeacTBa B
CpeICTBa donme
1. Tect Cucrema TectoBBIC B Tecte Brimonineno | OreHka
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 | Onenka
OnpeneIeHun He | «HHeyodoerems
IpeJCTaBiIeHa, TUO0 | OpumenbHOY
npejcTaBiIcHa cl (2
rpyobIMU
omuOKamu.
2. | Ompoc dopma paboThl, Bonpocsr k [IponemonctpupoBa | OueHka
KOoTOpast OTIpoCy HBI TIpearoiaraeMele | «OmauyHo
MO3BOJISIET OTBETHI, TMpaBUIbHO | (5)
OIICHUTH WCIOJIb30BaH
Kpyrosop, ITOPUTM
yMEeHHUe 000CHOBaHU BO
JIOTUYECKHU BpeMs
MTOCTPOUTH OTBET, pacCyXJICHHIA, €CTh
yMEHHE JIOTHKA
MTPOJIEMOHCTPHPO PaCCYXICHHIA.
BaTh [IponemonctpupoBa | OteHka
MOHOJIOTHYIECKYIO HBI MpeAToIaraeMeie | «Xopouio»
pedb U UHBIC OTBETHI; €CTh Jioruka | (4)
KOMMYHHKATHBH pacCyXJeHH,  HO
bI€ HaBBIKU. HETOYHO
VYcrHblil onpoc HCIIOIB30BaH
obnanaer ITOPUTM
OOJBIITUMU 000CHOBaHUM BO
BO3MOYKHOCTSIMHU BpeMSI pacCyXACHUIA
BOCITUTATEILHOTO U HE BCE OTBETHI
BO3JICHCTBUS, TOJHBIE.
CO3/1aBast yCJIOBUS [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

OLICHHUBAaHUA

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

OTBeThBI HE
MpEeACTaBICHBI.

OrneHka

«Heyooerems
OpUMENbHOY

(2)

IIpakTHYeckue
3ajaHusA

Hampasneno Ha
OBJIAJICHHE
MEeTOoAaMH 1
METOJIUKAMH
HA3y4aeMou
JUCLUTUIUHBI.
Jnd pemenust
IpeJIaraeTcs
pelnTh
KOHKPETHOE
3a7laHue
(cutyanuio) 6e3
IIPUMEHEHHUS
MaTEeMaTHYECKUX
pacyeTos.

IIpakTrueckue
3alaHus

[IpoaemMoHCcTpHpOBa
HO CBOOOIHOE
BJIaJICHHE
npohecCHoHAILHO-
MMOHATHHHBIM
anmapaTom,
BJIaJICHHE METOIAMU
Y METOIUKAMH
JIACLIUIUIHHEI.
TToxazaHsl
CIIOCOOHOCTHU
CaMOCTOSTEIEHOTO
MBILIJIEHH,
TBOPYECKOMN
aKTUBHOCTH.
3amaHne BBIIOJIHEHO
B IIOJTHOM O0BEME.

Orenka

«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.

[IponemoncTprpoBa
HO BJIAJICHUE
npodeCCHOHAIBHO-
MOHSTUMHBIM
anmnapaTtom Ha
HU3KOM YPOBHE;
JIOTTYCKAIOTCS
OLIMOKH npu
PUMEHEHUU
METO/IOB U METOJIUK
JUCIUTIAHBI.
3ananue BBITIOJIHEHO
HE TIOJIHOCTBIO.

Ouenka
«Yooenemesop
umenvroy» (3)

He
IPOJEMOHCTPHPOBA
HO BJIaJCHHE
npohecCHoHABLHO-
MMOHATHHHBIM
anmapaTom,
METOJaMH H
METOIMKAMH
THACIUATUIHHEL.
3ajmanue HE
BBITTOJTHEHO.

Onenka
«Heyooerems
OpUMenbHOY

)

IK3aMeH

KontponsHoe
MEpOIPHUATHE,
KOTOpOE
MIPOBOJUTCH I10
OKOHYAHUU
H3y4YEHUs
JVCLIUTIIINHBL.

Bonpocs! k
AK3aMEHY

Iloka3zaHo 3HaHHE
TEOPHH BOMPOCA,
MOHSTUIHO-
TEPMUHOJIOTMYECKOT
0 ammapara
JMCIUITINHEL,
yMEHUE
aHAJIN3UPOBATh
npobiemy,
COJIepKaTENbHO U
CTHJIMCTHYECKU
rPaMOTHO U3JIaraTh
CyTh BOTIPOCA;
rJ1yOOKO MOHUMATh
MaTepua; BIaJICHUE
aHAJUTUYECKUM
crmocodom
HU3JI0KCHUS
BOIIPOCA, HAYYHBIX
HUJCH; HaBBIKAMH
apryMeHTaIuu 1

Orenka
«Omauuno»

()
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Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpEICTBA

[IpencraBnenue
OLICHOYHOTI'O
CpeicTBa B
donme

Kpurepuun
OLICHUBAHUA

Ikana

OLICHHUBAaHUA

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

Iloka3zano  3HaHHE
OCHOBHBIX
TEOPETUUECKHUX
ITOJIOKCHUH
BOIIPOCA; yMeHUue
aHAJIM3UPOBATH
SIBJICHUS, (baxThI,
JNEUCTBUSI B paMKax
BOIIPOCA;
coJlepXKaTeIbHO |
CTHJIMCTHYECCKU
TPaMOTHO HW3Jarathb
CyTh BONpOCa, HO
HMEeT MECTO
HEI0CTAaTOYHAS
MIOJIHOTA OTBETOB IO
H3JIaraeéMoMy
BOIIPOCY.
[IponemoncTprupoBa
HO BIIAJICHHC
AHATUTUYECKUM
crocooom
W3JIOKEHUsST BOIpOca
U HaBBIKAMH
apryMeHTalluH.
BricTaBnsercs
obyuaromiemMycs,
MMOJTHOCTBIO
OTBETUBIIEMY  Ha
BOIIPOCHl Oumiera u
BOIIPOCHI
JK3aMeHaTropa, HO
JOIYCTHUBIIIEMY TPH
OTBETax
HE3HAUYUTEILHBIE
OIINOKHU,
yKa3bIBalONIME  Ha

Ouenka
«Xopouwio»

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

HaJIN4ue
HECUCTEMHOCTH U
npo6eIioB B
3HAHUSX.
TTokazano sgague | Onenka
TEOPUH BoImpoca | «Yooseremeop
(dbparmeHTapHO umenvroy» (3)
(nemonHoTa
U3JI0KEHUS
uH(pOpMaIHH;
OTIepUpPOBaHUE
MOHSITHSIMH Ha
OBITOBOM  YPOBHE);
YMECHHE  BBIJICIIUTH
TJIaBHOE,
copMynupoBaTh
BBIBOJIBI, TIOKa3aTh
CBSI3b B MOCTPOCHUU
OTBETa HE
POIEMOHCTPHUPOBA
HO. Bnanenue
AHATUTUICCKUM
croco6omM
W3JTIOKEHHST BOIPOCa
u BIIa/ICHUE
HaBBIKaMU
apryMeHTalluu  He
MIPOAEMOHCTPHUPOBA
HO.
OOyuaromuiics
JOTYCTHIT
CYIIIECTBEHHBIC
OLINOKH npu
OTBETaX Ha

BOIIPOCHI OUJIETOB U
BOIPOCHI

JK3aMeHaTopa.
3Hanue Onenka
MMOHSATUHHOTO «Heydoerems
ammapara, TEOPHH | OpUMENbHOY
BOIpOCa, ue | (2)
MIPOJIEMOHCTPHPOBA

HO; yMEHHE

aAHATM3UPOBATH

y4eOHbI Marepuan
HE
MIPOAEMOHCTPUPOBA
HO; BJIaJICHHE
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No | HaumenoBanue | Kpatkas [IpencraBnenune | Kpurepuu [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | OIICHOYHOIO OIICHUBAHHUS OIICHUBAHMSI
cpexncTsa OLIEHOYHOTO cpeacTBa B
CpeICTBa donme

AHATTUTHYECKIM
crocooom
U3JI0KECHUST BOIIPOCa
u BIIQJICHUC
HaBBIKAMU
apryMeHTalluu  He
POIEMOHCTPHUPOBA
HO.
OOyuaromuiicss He
OTBETWJI Ha OIUH
WIH JBa BOIpoca
ounera u
JIOTIOJTHUTEIIbHBIC
BOIIPOCHI
JK3aMeHaTopa.

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

OueHouHBIE CPeICTBA /sl IPOBe/IeHUsI TEKYIIero KOHTPOJIA

Texkymuil KOHTPOJIb OCYILECTBIIIETCS MPENOJAaBATENIEM IUCLUUILIMHBI IIPU IIPOBEICHUU
3aHATHH B (pOpMeE TECTOBBIX 3a/1aHUM, YCTHOTO OIpOca U MPaKTUYECKUX 3aJaHUil.

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

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

ITepBblit 3Tan (MOPOroBbI YPOBeHb) — MOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIsl
KOMIICTEHIIMU «3HATb»: (l)n3nK0-nguqec1me 3aKO0HBbI, Jexaiiue B OCHOBE€
npogecCHOHATBHON 1eATeJbHOCTH.

TecToBbl€ 3aHaHUA 3aKPpPBITOro THUIIA

1. OcHOBHas PoJIb OTBOJAUTCS XUMMHYECKOMY B3aUMO/EHCTBUIO MEKIY KOMIIOHEHTAMH
pacTBopa B padorax (Bbi0epuTe OJJMH BADUAHT OTBETA):

a) OcTBasbja;

0) Menneneena

B) Bant-I'odpda

r) MapkoBHHKOBa

2. PacTBop paccMarpuBalicsi KaKk MexXaHM4YecKasi cMeCh KOMIIOHEHTOB (¢u3uueckast
TeopHUsi PacCTBOPOB) B padoTax (BbI0epUTe 0OJJMH BAPHAHT OTBETA):
a) MenneneeBa
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0) KabmykoBa

B) AppeHnyca

r) JansTon

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

a) 3akoH boiinsg Mapuotra

0) 2 3aKOH TEpMOJIMHAMUKHU

B) 3aKOH Payns

r) 3akoH [lanbTOoHa

4. Ykaxurte 00beJUHEHHOE YpPaBHEHHE IEPBOr0 M BTOPOr0 3aKOHOB TEPMOJIMHAMHUKU
(Bb10€pHTE OIMH BAPUAHT OTBETA):

a) Q=AU+ A.

06) AS=QIT

B) AG = TAS-AU

r) H-U + pV

5. YpaBHenmue coctosinusi Knaneiipona - MeHnesieeBa 1Js1 N KWJIOMOJIed HIeaJlbHOT0 raza
(BbI0EpHUTE OINH BAPDUAHT OTBETA):

a) PV=RT

6) PV=HRT

B) PV=RNn

r) PV=nRT

Koroun:
§)

SRR
H | |o|w

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

du3nyecKkas BeJHYHHbI 3Havenne GU3NYECKHUX BeJIMYUH
1. Temmeparypa mnpu  HopMaibHBIX | a) 305K
YCIIOBHSAX
2. Temneparypa mnpu  craHaapTHbix | 6) 298 K
YCIIOBHSX
3. Temmepatypa KUIIEHUS BOJIBI B) 273 K
4. IIn0oTHOCTH pacTBOpa BOJIBI r) 1,00 /™M
n) 100°C
e) 50°C
Kiroun:
1 2 3
3] bi r

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — INOKAa3biBaeT C(POPMHPOBAHHOCTH MOKa3aTessi
KOMIIETEHIIUN «YyMeThb»: padoTaTh Ha JIA00PaTOPHO-MCCJIE0BATEIbCKOM 000PYI0BAHMH;
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NPUMEHATHL METOAbl MATEeMATHYECKOI0 AaHAJIM3a W MOJAeJHPOBAHUS, OIEHMBAThH
pe3yJbTaTbl TeOPeTHYeCKOr0 M JIKCHEPUMEHTAJBHOIO MCCIe0BAHUS XHMHYECKHX
BeIeCTB.

Bonpochl OTKpBITOro THNA (J1s1 0MPOca):

1. Ha3oBuTte npu Kakux yciaoBUAX IPOTEKAET U30TEPMHUUECKUI-TIPOLIECC.
2. PaccuuTaiite, ueMy OyneT paBHa cyMMa BOAOPOIHOTO M THIPOKCHIIBHOTO TOKa3aTesei
nipu 25°C.
3. VYxkaxure npuOOp, HCHOIB3YEMBI IS HM3MEpPEeHHS KO3 (HUIMEHTa MOBEPXHOCTHOTO
HATSKEHUS.
4. VYKaKuTE OT 4ero 3aBUCHUT BEJIMUHMHA TEMIIEPATYphl 3aMEp3aHMsl pacTBOpa.
5. Ha3oBuTe K0IM4EeCTBEHHYIO MEPY HEYNOPSAAOUYEHHOCTU CUCTEMBI.
Kiroun:
1. | mpu nocTOSIHHOM TeMIiepaType
2. 114
3. | cramarmomeTtp
4. | OT KOHIIEHTpAIIM1 PACTBOPEHHOT'O BEUIECTBA
. | sHTpONUS
Tperuii 3ranm (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTe/s
KOMIIETCHIIMH  «BJIAJETh»:  NPAKTHYECKMMH  (PM3MKO-XMMHUYECKMMH  npuémMaMu

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

[IpakTuyeckue 3aganus

1. B kakoMm HampaBJICHHHM CMECTHTCS pPaBHOBECHEC B PABHOBECHOW CHUCTEME pEaKIuu
2S503(1.) 5 2S0y(1.)+02(T.) -46 KKa.
2. B moTeHIMOMETpUYECKOM TUTPOBAHMM Ui OIPEIEIICHUS KOHIICHTPAI[MH HOHOB

COCTaBJISIOT TaIbBAHMYCCKHUN OJICMCHT, COCTOSIINN U3 SJICKTPOAa CPaBHCHHUA U MHAUKATOPHOI'O
3JICKTpOAaA. YKaXuTe OT 4ero 3aBUCUT ITOTEHIIHAI HHAUKATOPHOT'O 3JICKTPOJAA.

3. Boruncnute pH pactBopa a3oTHOM kucnotsl koHueHTpauuu 0,001 mosnb/m.
4. [lpu B3ammopeilcTBMM HHUTpaTa cepeOpa ¢ H30BITKOM Homuma Kamus oOpasyercs
MUIIeIUTa. Y KaKUTE 3apsil JaHHOHW TpaHyJIbl.
S. PaccumnTaiite ocmortnueckoe nasieHue 0,01M BoaHOro pacTBopa TUIFOKO3BI MpU
temriepatype 273°K.
Kiroun:

1. | paBHOBECHE CMECTHUTCS BIIPABO

2. | OT KOHLIEHTPAIMH ONPENIEIIEMbIX HOHOB

3.13

4. 1-1

5.1 0,22 aTm.

OIIK.2.2. OcymecTBJisieT BbIOOP 32aKOHOB U METO/I0B MCCJIE0BAHUI €CTeCTBEHHbIX
HAYK /Il pellIeHNs] KOHKPETHOMH 3a1a4i NPO(eCCHOHAILHOM 1eATeIbHOCTH.
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IlepBrbIil 3Tan (MOPOroBbI YPOBEHBb) — NMOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKAa3aTeJsi
KOMIIETCHIUH «3HATH». (PU3HKO-XMMHYECKHE 3aKOHbI M METOAbI HCCIEI0BAHUN €CTeCTBEHHBIX
HaYK JIe:Kallue B 0CHOBe NPO(ecCHOHAIBLHOM 1eATeJIbHOCTH.

TecToBbIE 3aJaHUA 3aKpPbITOro TUIIA

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

0) cucrema BOJ1a-TIeCOK;

B) CHCTEMa BOJa - XJIOPHUJ HATpUsI — TIIFOKO3a

T') CIIPECCOBAHHBIE B TAOJIETKY ITOPOIIKH

2. M30TOHMYeCKHMM  pacTBOPOM  XJIOpMJA HATpPUsd  Ha3bIBAeTCs  PacrBop ¢
koHneHTpanueil NaCl (BbiOepuTe 01MH BADHAHT OTBETA):

a) 0,5 monb/n

6) 0,9 %

B) 0,09 %

r) 0,01%

3. Cranpaptuble  ¢u3uyeckue YCJIOBHS TNPH  MNPOBeJIeHUH  JadOpPaTOPHBIX
HCCJIeI0BaAHUI (BbIOepHUTE OJMH BAPUAHT OTBETA):

a) KOJMYECTBO TEIUIOTH, KOTOPOE BBIIENIACTCS WM TOTJIONIAeTCS MpHu oOpa3zoBaHuu 1 MOIb
CJIO’KHOTO BelllecTBa U3 MpocThiX BemecTB rpu 273 Ku 1 atm.

0) KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIJEISETCA MPU 00pa3oBaHuU | MOJb U3 MPOCTHIX BELIECTB
npu 298 Ku 1 arm.

B) KOJIMYECTBO TEIUIOTHI, KOTOPOE MOIJIONIAETCs MPU 00pa3oBaHUU | MOJIb U3 MPOCTHIX BELIECTB
npu 273 Ku 1 atm.

I') KOJIMYECTBO TEIJIOTHI, KOTOPOE BBLAEISETCS WU MOTJolaeTcss npu oOpa3zoBaHuM 1 Mok
CJIOXHOTO BELIECTBA U3 MPOCTHIX BewecTs npu 298 K u 1 atm.

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

a) MOBBIIIEHUE TeMIepaTypbl

0) MOHMKEHUE TEMIIEpaTyphbl

B) MOHMKEHUS JaBJICHUS

) 100aBJIEHHE IEKTPOIUTA

5. Yka3arp KakuM pacTBOPpaM NPUCYIIH KOJLUIMTaTHBHbIE CBOWCTBAa (BbIOepUTe OIUH
BAPHAHT OTBETA):

a) KOHLIEHTPUPOBAHHBIM

0) mepechIIeHHBIM

B) UJCATbHBIM

T') HAaCBIIIEHHBIM

Kuaroun:

S Bl el I e
w| oo o|w
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6. IlpoumTaiiTe U coOTHeCHMTEe THI JMCIEPCHOH CHCTEMbl € MNPeENJ0KEHHbBIM NPUMEpPOM
AMCIIEPCHON CHCTEMBI:

Tunbl THCHIEPCHBIX CHCTEM IIpumepbl TUCTEPCHBIX CHCTEM

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

1) SIMIHBINA OEJIOK

€) TyMaH
Kiroun:

2 3 4

€ a r A

Bropoii 3ran (IpoABHHYTHIN YpPOBEHb) — IMOKAa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTess
KOMIIETCHIIHH «yMeThb»: padoTaTh Ha Ja0OpPaTOPHO-UCC/IEI0BATEIbCKOM 000PY/I10BAHNH;
NPUMEHATh METOAbl MaTeMAaTH4YeCKOr0 AaHAJIM3a W MOJAeJHPOBAHUS, OLEHMBAThH
pe3yJabTaTbl TEOPETHYECKOr0 M IKCIEPUMEHTAJIBLHOIO HCCJIeI0BAHUS XHMHYECKHX
BeLEeCTB.

Bonpochbl OTKPBITOro THNA (BOMPOCHI IJIsl ONPOCA)

1. VkaxuTe Kak W3MEHSETCS SKBUBAICHTHAs DSJIEKTPOMPOBOAHOCTh CHIIBHBIX M CJIA0BIX

AJIEKTPOIUTOB MIPH pa30aBICHUH.

YKakuTe OCHOBHOM MPHU3HAK O0BEKTOB KOJIOUTHON XUMHUU.

3. VYkaxute uto OyAeT SBISATHCS XapaKTEpHBIM NMPHU3HAKOM JWUCIEPCHOHHOW Cpenbl Kak
COCTaBHOM YacCTH IUCIIEPCHON CHCTEMBI.

4. VYxaxurte 4To OyJeT MPOMCXOAUTH C JAUCIIEPCHOCTHIO MPH YBEIMUYEHUU pa3Mepa 4acTHUll
JTUCTIEPCHOM (pa3bl.

5. Vkaxure kak 6YI[6T HU3MCHATBHCA BCJIIMYMHA IMOBCPXHOCTHOTO HATAKCHHA pPacTBOpa C
POCTOM KOHIIEHTPAIIMH B BOJHOM PacTBOPE HEOPraHMYECKOW COJIH.

N

Kioun:

1. | ymenbmaercs

2. | TACNEPCHOCTh

3. | oATHOPOTHOCTH

4. | yMEeHbIINUTCS

5. | yBenmuuuTCs
Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(OPMHPOBAHHOCTL IOKA3aTeJsA
KOMIETEHIHH  «BJAJAETb»:  MNPAKTHYECKHUMH  (PU3UKO-XUHMHYECKUMH  NpPUEMaMU

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

[IpakTuyeckue 3aganus

1. B kakyio cTopoHy cmectutcsi paBHOBecue peakuuu: Np+3H>2NHs +98,17x/x, npu
YBEJIMYEHUHU KOHIEHTPALUN UCXOAIINX BELIECTB, IPU MOBBIICHUN AaBICHUA?
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2. IIoBepXHOCTHO-aKTUBHBIE BEIECTBA, IOIYYWIM IIUPOKOE IPUMEHEHUE B IHUIIECBON
MPOMBIIIJIEHHOCTH B KAauyeCTBE OHMYJIbIaTOpOB W CTAOMIM3AaTOPOB. YKaxkHUTE Kak Oyner
U3MEHATHCA BEIMYMHA IIOBEPXHOCTHOIO HATSDKEHMS BOJHBIX pAacTBOPOB IOBEPXHOCTHO-
AKTHBHBIX BEILIECTB IIPU MOBBIILICHUH KOHIICHTPALIUH.

3. Bo Bcex MeXaHMYECKMX M TEPMOMEXAaHUYECKHX IIpOLleccax IMILEBBIX IIPOU3BOACTB
MPOUCXOIUT KOHTAaKTHOE B3aWMOJEHcCTBHE OOpadaThIBAEMOro Marepuaja C IMOBEPXHOCTHIO
pabouMx OpraHoB MalIMH, yCTPOUCTB U annapaToB. Ha3oBHUTe 0 KakOM IBIIEHUU UJIET PEYb.

4. VYKaXuTe 4TO MPOUCXOUT CO CBETOBBIM IIOTOKOM B JIUCIIEPCHOM CHCTEME TPU pa3mMepax
YaCTHUIl MEHBIIIE JUTMHBI BOJHBI MIAIAFOIIETO CBETA.
5. [Ipu B3ammonelicTBUM H30BITKA Xjopuaa Oapusi ¢ cynbharoM HaATpus 00pasyercs

MHULIEIUIA. Y KAXUTE 3apsij JaHHON IPaHyJIbl.

Koaroun:

B CTOPOHY O6paBOBaHI/I${ IMPOAYKTOB pCaKINN
YMCHBINATCA
aAre3usi

pacceuBaercs
+2

g wWNE

OIIK.2.3. JlemoHCTpHpPYeT YMeHHMe NPHUMEHATh KOHKPETHbIe 3aKOHbI M MeTOAbI
€CTEeCTBEHHBIX HAYK /IVISI KOMILIEKCHOTO pelleHusl MPOu3BOACTBEHHBIX 3a/1a4.

IlepBblii 3Tan (MOPOroBbI YPOBEeHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IMOKA3ATEJIs
KOMIIETCHIHH «3HATH». (PM3MKO-XMMHUYECKHE 3aKOHbI 1 METOAbl MCCJIeJOBAHUI €CTeCTBEHHbIX
HAYK JIesKalye B OCHOBE NPOo(eCCHOHATBHOM 1eSITeJIbHOCTH.

TecToBbIE 3aJaHUA 3aKPbLITOIo TUIIA

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

a) 8,314 Ix/mons K

6) 7,832 monb

B) 0, 082 aT™m./MOIB*J

r) 101325 I1a

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

a) TerIoBoM 3P ekt

0) TeII0EMKOCTh

B) Terionepeaaya

r) pabora

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

a) OTKPBITOM

0) 3aKpBITOM

B) U30JINPOBAHHOMN

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

a) 2 3aKOH TePMOJIUHAMUKH

0) 3akoH ['ecca

B) 3aKOH COXPAaHEHUS YHEPTHU

r) 3akoH Kupxroda

5. Ha3oBuTe BeJMYMHY: KOJHYECTBO BbIJACJIMBIICHCH MM NMOIJIOTHUBIIEHCH TEIJIOTHI NPHU
oopa3oBaHuu 1 MoJIsi ero M3 MPOCTHIX BelIECTB HA3bIBAIOT (BbIOEpPUTE OJUH BAPUAHT
0TBeETA):

a) TEIJIOTOM cropaHus

0) BA3KOCTHIO

B) TEILIOTOM pacTBOPEHUS

T') TEIUIOTOW 00pa3oBaHuUs

Kuaroun:

SRRl i e
H WO o

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

IIpouecc Omnpenesienune

1. Koarymsimust a) B3aUMHOE TPOHUKHOBEHHWE OJHOTO BEIIECTBA MEXKIY
MOJICKYJIAMH JPYTOTO.

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

3. Auddy3us B) MOTJIOIICHUE BEIIECTBA U3 Ta3000pa3HON Cpeibl UM PacTBOpPA
MMOBEPXHOCTHBIM CIIOEM XUAKOCTH WM TBEPAOTO Tela.

4. Ocmoc ) mporecc u30UpaTeabHOro MOTJIONMICHUS Ta30B WM TMapoB U3
ra3oBBIX WM Mapora3oBBIX CMECEH >KUIKUM MOTJIOTUTENIEM —
abcopOeHTOM.

1) IBIKEHUE MOJIEKYNI PACTBOPHUTEINS Yepe3 MOTYIPOHUIIAEMYIO
MeMOpaHy U3 00JIaCTH C HU3KOW KOHIIEHTpAIMell pacCTBOPEHHOTO
BEIIECTBA B 00JIaCTh BBICOKOW KOHIIEHTPAIUU.

€) TEepMOJMHAMUYECKUN  NOTEHLHMaN,  XapaKTepU3YIOIIH
COCTOSIHME CHUCTEMBI B TEPMOJAMHAMUYECKOM DPABHOBECUU IIpU
BHIOOpPE B KayecTBE HE3aBUCHUMBIX II€PEMEHHBIX JaBJICHUS,
SHTPOIIMH U YUCJIA YACTH.

Kuaroun:
1 2 3 4
0 B a I
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Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — INOKAa3biBaeT C(POPMHPOBAHHOCTH IOKa3aTeJssi
KOMIIETEHIIUN «YMeThb»: padorarh Ha JIa00OPaTOPHO-MCCJIEN0BATEIbCKOM 000PYI0BAHMH;
NPUMEHATh METOAbl MaTeMAaTH4YeCKOI0 AaHAJIM3a MW MOACJTHPOBAHHUS, OLEHMBAThH
pe3yJabTaTbl TEOPETHYECKOr0 M I3KCIePUMEHTAJIBHOIO HCCJIeI0BAHUS XMMHYECKHUX
BeLIeCTB.

BOHpOCLI OTKPLITOI'O TUIIA (BOl'lpOCI)I AJIsA onpoca)

1. Cunbl MEXMOJNEKYIIPHOIO M MEKAaTOMHOI'O B3aUMOJICHCTBUS, OCHOBY KOTOPBIX
COCTABJISIFOT KYJIOHOBCKHE CUJIbI B3aUMOJEHCTBHS MEXAY 3JIEKTPOHAMU U SIAPAMH OJHOU
MOJIEKYJIBl U SIApaMU U 3JIEKTpoHamH Apyroi. Ha ompeneneHHOM pacCTOSTHUM MEXTY
MOJIEKYJIAaMH CHJIbI TPUTSDKEHHMST M OTTAJKWBAaHMUS YPAaBHOBELIMBAKOT APYr Jpyra, u
oOpa3yercs ycTOHYMBasi cUCTEMa. YKaKUT€ B KAKOM arperaTHOM COCTOSIHUU JOJIKHBI
HAXOJHUTHCSI BEIIECTBA YTOOBI 3TH CHJIbI MPOSBISUINCH CUIIbHEE.

VYKakuTe OT 4ero 3aBUCUT BEJIMYKMHA TEMIIEPATyphl KUIIEHUs pacTBOpa.

VYKaxxuTte pu Kakux YCJIOBHSIX IMPOTEKAOT U30XOPHBIE ITPOLIECCHI.

Vkaxute kak paccuntath J/]C raapBaHMuecKOro 3JeMEeHTa.

CyliecTByeT HECKOJIBKO THUIIOB TEPMOAMHAMUYECKUX CHUCTEM, YKAXKUTE K KaKOMY THUITY
OTHOCHTCSI )KUBOW OPTaHU3M.

agblrwn

Koroun:

TBEpAOE

JABJICHHE HACBILICHHOIO Iapa PaCTBOPUTEIA HaJl PACTBOPOM
IIPU NOCTOSIHHOM 00BbEME.

10 Pa3HOCTH DJIEKTPOAHBIX NOTCHIIMAIIOB.

OTKPBITON

SHEI RN

Tpernit 3Tan (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKA3aTeNs
KOMIIETEHIIUM  «BJIA/IeTb»:  NPAaKTHYeCKUMH  (QU3HUKO-XMMHYECKMMH  NpuéMaMu
HCCJICJOBAHNI; PAa00ThI ¢ PEAKTHBAMM U JIA0OPATOPHBIM 000pPyAOBaHHEM, HEOOXOAMMBIMH
JJIs1 IPOBe/ICHUs] HAYYHbIX MCCJIeJ0BaHUM.

[IpakTuyeckue 3aganus

1. BbydepHble cucTeMbl NPEeNOTBpALAlOT HM3MEHEHHE KHCIOTHOCTH CHCTeMbl. B KpoBu
JKUBOTHBIX CYIIECTBYET 5 OCHOBHBIX Oy(epHBIX cUCTEM. ITO TeMOrioOHWHOBa,
6enkoBast, ocaTHas, OpraHNYECKUX KUCIOT U elle 0/1HA. Y KaXHUTe, KaKasl.

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

3. VYkaxutre Kakoil peareHT JOJDKEH ObITh CTa0uiIu3aTopoM (B M30BITKE) IpH
B3anmoieiictBun AGNO3 ¢ KCI, 4T00bI MOITyduTh KOJUIOMIHYIO CUCTEMY C YacTHUIIAMH,
HECYIIUMHU TOJIOKUTEIBHBINA JIEKTPUUECKHUN 3apsiz

4. Tlpym HaHECeHWW HaW CTEKJSHHYIO IUIACTHHKY, IMOKPBITYIO cJoeM mapaduHa, Karuis
SMYJBCUU PACTEKAETCS, €CIM JUCIEPCUOHHOW Cpeoi SBISETCS Macio (IMYJIbCHS
Bona/Macno), 1 He pacTekaercsi, €Clid JUCTIEPCUOHHOM CPeIol CIYXUT BoZa (IMYJIbCHS
Macno/Bona). Ykaxute, ueMy paBeH yroj CMayMBaHUS MPH HAHECEHUH KAl BOJbI Ha
napaduH.

5. Ilpm B3auMopaeiicTBMM HHUTpaTa Oapus ¢ H30BITKOM cCyibdaTa Kaiaus o00pa3yercs
MHUIIeIUIa. Y KaKUTe HOHBI TU(PY3HOTO CIOSI.

no
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Kuaroun:

THJIpOKapOOHATHAsI

12

B n30bITKE BO3bMYT AGNO3
Menble 90°

WOHBI KaJTusi

A wINE

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

[IpomexxyTouHas arrecTaiysi IPOBOJUTCS B BUJI€ MOJYJIsSI TECTOBBIX 3aaHHil.

DK3aMeH BBICTABIIETCS MPENOJaBaTeieM B KOHIIE M3YUEHHUs pa3fieNa JUCHUIUIMHBI KaK
pe3yJIbTaT TEKYLIET0 KOHTPOJIS.

Ecnu crymeHT He copaBWICSs C 4YacThIO 3alaHUM  TEKYyLIero KOHTPOIs, €My
MPEIOCTABIIACTCS BO3MOXKHOCTh CIaTh 3K3aMEH Ha MTOTOBOM KOHTPOJIHHOM MEPONPHUSITHH B
¢dbopMe 0TBETOB Ha BOIIPOCHI K 9K3aMEHY UJIU TECTOBBIX 3aJJaHUI K SK3aMeHY.

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

Bomnpocs! 1uis1 3k3aMeHa

1. Bydepnsie cucremsl. Mexanusm aeiictBusi. ConeBbie Oy(depHbIe pacTBOPEI.

2. Karanuz. OOmue cBoiicTBa KaTaau3aTOpOB, UX cnenuduuyeckoe IeiicTBHE, MEXaHU3M
BJIMSIHUS HA CKOPOCTh PEAKIIUH.

3. ["anpBannyeckue snemeHTsl. Onpenenenue pH pacTBOpOB METONOM NOTEHLHUOMETPHUHU.
BoopoaHbIil 1 XUHTHAPOHHBIN 3JIEKTPOIBI.

4. Ponb GpU3MKO-XMMHUYECKHX 3aKOHOB B TEXHOJIOIMYECKHX Ipolieccax OTpaciel MHUILEBOH
MPOMBIIIIIEHHOCTH.

S. Bydepnsbie cuctembl. MexaHu3Mm AeiicTBus U pacueT BenuuuHbl pH ocHoBHOTO Oydepa.

6. Kunernka rereporeHHbIX mpoueccoB, €€ ocoOeHHocTH. KuHeTHka pacTBOpEeHHsI H
KpUCTAJIIU3ALUH.

7. CnenctBue u3 3akoHa l'ecca. OmpezneneHue SHTAIBNUNA XUMHUYECKOM peakluu U3
SHTAJIBINNA 00pa30BaHMs BELIECTB.

8. Tennoas Teopema HepHera. Tperbe Hauano TepMOAMHAMUKH.

9. W3mepeHne  2IEKTPOAHBIX  NOTEHLIUAJIOB  METAJIOB.  BOJOpPOAHBIM  3IEKTPOX.
CrangaptHble (HOpMalbHbIE) 3JIEKTPOAHbIE TOTEHIMANBI. Psi1 HanpsKeHUs: METalIoB.

10. Cohopmynupyiite 3akoH ['ecca. B Kkakux yclnoBusSiX TEIUIOTa pPEaKUUU MOXKET OBbITh
3aMEeHEeHa U3MEHEHUEM SHTAIIBIIAN?

11. CroxHble peakiuu: oOpaTHMble, MOCJeN0BaTeNbHbIE, CONPSHKEHHBIE, MapauleibHbIC.
Jlumutrpyromas craaus CI0KHOW peaKIuy.

12. 3aBUCHUMOCTb DJIEKTPOJHBIX IOTEHLUUAJIOB OT XWUMHYECKOW IPHUPOABI 3JIEKTPOJOB,
COCTaBa M KOHIIEHTPAIMH JKUKOTO 3JIEKTPOJIUTA U TeMIepaTyprl. Y paBHeHue HepHera.

13. TepmonuHamuka ragpBaHndeckoro snemeHTa. Ceszb Mexay DJIC sanemenTa, cBOOOHOM
DHEPrUeil U KOHCTAHTOM XMMHUYECKOTO PaBHOBECHS.

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

15. Omnpenenenne nopsaka peakuuu. Peakuuu 1-ro u 2-ro nopsaka.

16. [TpumeHneHne n300apHOTO MOTEHIMANIA Ui ONPEEICHNs HAMPAaBICHUS U BO3MOXKHOCTH
IIPOTEKAaHUsI XMMHUECKUX PEaKLINM.

17. I'anpBannyeckue  DJIEMEHTHI. XUMHYECKUH  TallbBAHWYECKHH  DJIEMEHT, ero

DIIGKTPOXMMUYECKAsl 3aliCh. YPaBHEHHE OICKTPOAHBIX peakiuil. Omnpenenenne SJC
(mpuBeAUTE IPUMEPHI).
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18. TepMoauHaMUUeCKHE pacyeTbl KOHCTAHTBI PABHOBECUS XUMHUYECKOHM  PEAKLUU.
WHTerpupoBaHHOE ypaBHEHUE U300aphl.

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

20. Kakumu wmeTonamMu MOXKHO OMNPEACNIUTh BEJIMYUHY [MOBEPXHOCTHOTO HATSKEHUS
#KuAKocTU? OOBSICHUTD CYITHOCTh HA KOHKPETHBIX MTPUMEpax.

21. [TpaBuiio Hiokmo-TpayOe. Kakas 3aBUCHIMOCTh MEXKIy MOBEPXHOCTHBIM HATSDKCHUEM H
JIUTMHOM yriieBoaopoaHoit nenu [TAB?

22.  Ypasuenue ['u60ca u ero ananms.

23. Teopust MmoHoMoneKkysipHor ancopouuu BOT. B yem ee 0COOEHHOCTH M MPaKTUUYECKOE
3HaueHue?

24, VYpasuenue @peitnnxa u ero ananus. OmnpeneraeHre KOHCTAHT M €ro MPaKTUYECKOe
3HAUYCHHE.

25. Teopuss wnoOHHO-OOMEHHOH anmcopOumu. YpaBHeHue HuKoIbCKOro, e€ro aHamms.
[TpakTHueckoe 3HaueHHEe HOHHO-OOMEHHOM aJIcCOPOLIMH.

26. Ponp woHHONM anmcopOumuum B mpouecce 00pa3oBaHUs — KOJUIOMAHBIX — YacTHIL.
Chopmynupyiite npasuino Pasaca-ITeckosa.

217. Uro Takoe mnentuzanusa? KakumMu MeTogaMHM OHa OCYIIECTBISICTCS M MPH KaKUX
YCIIOBUSAX?

28. UYro Takoe snekTpoocmoc U anekTpodopes? Kak mo BennuuHe 0OBEMHOW CKOPOCTH
MO>XHO BBIYUCIIUTH 3JIEKTPOKMHETUUECKHUI MOTEHIINAI?

29. Uro nHazbiBaeTcs koarynsuuen? Kakue NpuyuHBI BBI3BIBAIOT KOaryssinuio? OCHOBHOMU
MEXaHHU3M HX JICUCTBUA.

30. UYto Takoe Mopor KOaryJsiiiy 3JIeKTPOJINTa, €r0 Koaryaupyrolias criocoOHOCTh? B kakux
eIMHUIIAX OHU U3MEPSIOTCA? Y CIOBUS, OT KOTOPBIX 3aBUCUT MX BEITMYMHA.

31. Korna mpoucxoauT B3auMHasi KOaryJsiiusi 30Jiell U NpU Kakux ycioBuax? Onummre

0COOEHHOCTH KOAryJisiiuu KOJUIOMJIOB CMECBIO 3JIEKTPOJIUTOB. OT Kakux (PakTopoB 3aBHCUT
AQHTarOHU3M ¥ CUHEPIU3M MOHOB B IIPOLIECCE KOATYJIALNN?

32. Moioko Kak MpupoAHas 3MYJIbCHs. OMYJIbraTopbl, MPUMEHSEMblE B IPOU3BOJCTBE
MOJIOKOTIPOYKTOB.

33. MscO M MOJOKONPOAYKTHI KaK MHKPOTETEPOr€HHbIE MW KOJUIOMJHBIE CHCTEMBI.
['oMmorenmn3anus B MOJIy4EHUHU MSCO U MOJIOKOIIPOJTYKTOB.

34. Uem otnuuaerca komounneie IIAB ot wuctunHOpacTBopuMbIX? UTO Ha3bIBaeTcs
KPUTHYECKON KOHLeHTpaluen munemiooopazoBanus (KKM)?

35. Kakoe sBnenume HaspiBaeTcs comoOunuzanueii? Yem oHo oO0ycnmoBieHo? KakoBo
IIPAKTUYECKOE 3HAYEHHUE ITOTO SIBJICHUS B MUILEBON MPOMBIIIIEHHOCTH?

36. KakoBo npaktuueckoe npumeHenue IIAB? B yem 3akiouaeTcsi MeXaHU3M MOIOIIETO

JEeHCTBUSA pacTBOpPOB C HX ncnons3oBanneM? Kakue [IAB Ha3pIBaloTCsd aHHMOHOAKTUBHBIMHU M
KaKHe - KAaTHOHOAKTUBHBIMH ?

37. Yro Takoe ctyaeHb, renb? Ilepeuncnure ¢akTopel cTyaHe- M TeneoOpa3oBaHUs.
OO0BsicHUTE SIBIICHUE CHHEPE3HCa.

38. VYKaxuTe XapakTepUCTUKU HAOyXaHUs MOJMMEPOB B HU3KOMOJEKYISAPHBIX KHIKOCTSAX.
Yro Takoe cTeneHb HA0yXaHUsS U KaKk OHA Oompesesercs?

39. CpaBHUTE SBIICHUS BBICAJMBAHUSA M KOAryJsiMU. B 4eM CXOACTBO M pa3iIMuue ITUX
saBiaeHui? YTo Takoe TMOTPOIHBIN psia?

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

41. OxapakTepu3yidTe cTpoeHue Moiiekyn OenkoB. [louemy W Kak u3MeHsieTcs 3apsin

0eKOBOM MOJIEKYIIBI B 3aBUCUMOCTH OT BenuuuHbl pH pactBopa? Uto Takoe n303sieKTpudecKas
touka Oenka (MU9T)?
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4. METOAUYECKHUE MATEPHAJIbI, ONPEJE/ITIOLHIAE ITPOLEAY PbI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Tekymuii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILETO KOHTPOJIS MPOBOJUTCS ¢ TOMOIIbI0 CHUCTEMBbI
JTUCTAaHIIMOHHOTO 00yueHus wiu KommbloTepHoi mnporpammbl KTC-2,0. Ha TectupoBanue
orBoautTcs 20 wMuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHWil BKIo4aeT 20 BOMPOCOB.
KosndyecTBO BO3MOXKHBIX BapuaHTOB OTBETOB — 3 win 4. CTyneHTy Heo0X0AUMO BbIOpAaTh OAMH
MIPaBUJIBLHBIN OTBET. 3a KaXK/IbIi MPaBIIIBHBIA OTBET Ha BONPOC MpucBanBaeTcs 5 6amios. [llkana
nepeBoa: 19-20 mpaBHIBHBIX OTBETOB — OIEHKA «OTIUYHOY (5), 15-18 mpaBUIIBHBIX OTBETOB —
oreHKa «xopomio» (4), 12 mpaBWIBHBIX OTBETOB — OIIEHKA «yAOBJIeTBOpuTeabHO» (3), 1-11
IIPABUJIBHBIX OTBETOB — OLICHKA «HE yJIOBJIETBOPUTEILHOY (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJISI MPOBOAUTCS B (OpPME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IeHT OTBEYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpEMs Ha MOJATOTOBKY K OTBETY
HE MPEOCTaBISACTCS.

[IpakTuueckue 3aJaHusl KaKk CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISATCS B MUCbMEHHOU
dopme. CTyneHTy BblIaeTCs 3aJjaHue U npeaocTaBisercs 20 MUHYT Ui TOATOTOBKH K OTBETY.

IIpomeskyTouHas arrecTauus
DK3aMeH TMPOBOAMTCS B YCTHOW (opme. M3 sK3aMEHAIIMOHHBIX BOIPOCOB COCTABIISETCS
20 »K3aMEHAIMOHHBIX OwnjeToB. Kaaplii OWJIET COCTOMT M3 TpeX BOMpocoB. KomruiekT
HK3aMEHAIMOHHBIX OMJIETOB MPEACTaBICH B y4eOHO-METOIMYECKOM KOMILIEKCE TMCIUILINHEI.
Ha noarotoBky k 0TBeTYy CTyAEHTY npeaocTanisiercs 20 MUHYT.
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