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Mpwv pa3paboTke paboyeit NporpamMmmbl yuebHO AUCLMNAHBI B OCHOBY MOOXEHbI:

1) ®roC BO no HanpaeneHWto noarotoBku (cneymansHoctn) 31.05.03 CtomaTonorus,
YTBEPXAEHHbIA MuHMCTEPCTBOM 06pa3oBaHnsa 1 Haykn P® «09» espans 2016 r. Ne 96

2) Y4ebHbI nnaH no cneymanbHocTn 31.05.03 CTOMATONOrNSA, YTBEPXKAEHHbIA YUeHbIM
cosetom ®I'EOY BO TIMY MwuH3gpasa Poccun «15» masa 2020r., MNMpoTokon Ne 4

Pabouyasd  nporpamma  y4ebHOW  AMCUMNAWHBI  OfOOpeHa Ha  3acefjaHUM  MHCTUTYTa
(hyHAaMeHTanbHbIX OCHOB W WHM(OPMALMOHHbLIX TEXHONOTUA B MefuuMHe OT «19» mas 2020r.
MpoTtokon Ne 10

[ANpeKTop NHCTUTYTa (barpsHues B.H.)
olvle)

Pabouas nporpamma y4yebHOW AucumMnanHbl ogobpeHa YMC no cneuymansHocT 31.05.03
CTtomatonorusa ot « 9» nwoHa 2020 r. MNpotokon Ne 5

Mpeacepatens YMC (Mepsos HO.HO.)
noanucb (oJ7le;
PaspaboTunku:
[OOUEHT MHCTUTYTA (PyHAAMEHTA/IbHbIX OCHOB Y
VNHMOPMAaLMOHHbBIX TEXHONOMNA B MeAULMHE VBaHoBa H.C.

(3aHMMaeMast J0/MKHOCTb) (noanwucek) (MHMUMansl, hammnns)



2. BBOJHAA YACTDH

2.1. Heab 1 3242494 0CBOEHHS JUCHHUILIHHDI

IJenvs ocBoeHus: yueOHOW IUCHUIUTMHBI XUMUSI COCTOUT B OBJIAJICHUH CHCTEMHBIMH
3HAHUSIMHU O XUMHKO-OUOJIOTHYECKON CYIHOCTH MPOLIECCOB, MPOUCXOMSIINX B OpraHm3Me peOéHKa 1
MOAPOCTKA HAa KJIETOYHOM M MOJIEKYJIIPHOM YPOBHSIX C YHaCTHEM OPraHMYECKUX U HEOPraHUYECKHUX
BEIECTB, a TAK)KE YMEHUU BBIMOJHITH PACUEThl MApaMETPOB STHX MPOIECCOB, UCTIONB3Ys (PUIUKO-
XUMHUYECKUN U MaTEMaTUYECKUH amnmnapar.

HpI/I 3TOM 3a0a4AMHU AUCIHTUITIINHBI ABJISAIOTCA:

- ofy4eHHE CTYOEHTOB YMEHHIO BBIABIATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHKO-
OMOJNIOTUYECKUX TPOLIECCOB C TOYKH 3PEHUS WX KOHKYPEHLMH, BO3HHUKAIOIIEH B pe3ysbTare
COBMEILEHUs] PABHOBECUI Pa3HOrO TUIIA,

- oO0ydeHHe CTYOEHTOB VYMEHHIO BBISBIIATh CBOHCTBA BEIIECTB OPraHUYECKON U
HEOPraHWYECKOH MPHUPOBI, OMpeNeNsIIoliine OCOOCHHOCTH WX TMOBEACHHUS W B3aWMOCBSI3b B

XUMHUYCCKUX PCAKIUAX U MPOUECCAX KUBHECACATCIbHOCTH,

- o6yquI/Ie CTYACHTOB BbI60py OIITUMAJIBHBIX (1)I/ISI/IKO-XI/IMI/ILI6CKI/IX METOJO0B aHAJIN3a B

MEIUITUHE,

- (dopmupoBaHue y CTYIEHTOB NPAKTHYECKUX YMEHUNU TIOCTAHOBKH U BBITIOJIHEHUS

SKCIIEPUMEHTANIbHOHN pabOThI ¢ TIOCIENYIOIIEH MaTeMaTH4eCKoi 00paboTKOMN MOJYYeHHBIX TaHHBIX;

- O3HAKOMJICHHE CTY/ICHTOB C MpaBuiiaMu 0e301acHON paboThl B XMMUUYECKOH J1a00paToOpHH
U OCYLIECTBJICHHEM KOHTPOJS 3a COOMIOJEHHEM M O0eCreYeHHneM 3KOJOrMYeckol 0e30macHOCTH
npu paboTe ¢ peakTUBaAMY,

- (popMupoBaHUE y CTYJCHTOB HABBIKOB U3Y4YE€HUSI HAYYHON XUMHUYECKOH JIUTEPATypPHL.

2.2. Mecto yueOoHo# qucuumannbl B cTpykrype OIIOII ynusepcurera

2.2.1. Yuebnas mucuurinHa b1.5.07 Xumus otHOCcHTCsT K 0a30BOH 4acTh y4eOHOrO mjiaHa Mo
cneruanbHocTy 31.05.03 CromaToJiorus.

2.2.2. OcHOBHBIE 3HaHUs1, HEOOXOAMMBIE ISl U3YUSHHsI TUCLUILIHHBI, (GOPMUPYIOTCA:

- Ha OCHOBE INPEEMCTBEHHOCTH 3HAHWHA M YMEHHWH, MOJYyYEHHBIX NPU HU3YYEHHUH Kypca XUMUH,
¢$u3nKy, MaTeMaTHKH U OHOJIOTHH 001e00pa30BaTENbHBIX yUEOHBIX 3aBEACHUH.



2.3. TpeGoBaHus K pe3yJibTATAM OCBOEHHS Y4eOHOH QM CUHILTHHBI

2.3.2. U3ydenue yueOHON AMCHMILUIMHBI HAIIPABJIEHO HAa opMupoBaHue y cTyaeHToB odmenpodeccnoHabHbix komnereHmi (OI1K):

Homep/ B pesyabTare m3yuenns y4e0Hoii IHCHATUIHHBI 00y4AI0MHecs! 10/LKHbI:
Ne/m | mHAEKC Conaep:xanne
| KoMmer KOMICTCHIMH 3narn Ymern Baaners OneHouHbIE CPeICTBA
CHIINHN
1 2 3 4 5 6 7
1. | OIIK-7 | I'otoBHOCTB K - crtocoObI BBIPAKEHUS - MIOJIb30BATHCA - 0a30BBIMU BOIIPOCHL,

UCTIOJIB30BAHUIO KOHIICHTPALIMH BELIECTB B $u3NIECKUM, XUMUYECKUM | TEXHOJOTHSIMU OTHUET O
OCHOBHBIX (PU3UKO- pacTBOpax, CocoObl 1 OMOJIOTUYECKUM npeoOpasoBaHus | jaGopaTOpHOIL
XUMHYECKHX, MPHUIOTOBJIEHHS PACTBOPOB o0opynoBaHueM; uHpOopMannu: paboTe, PaCHeTHO-
MaTeMaTHYECKUX U 3alaHHOW KOHLICHTPALUH; - IPOM3BOMUTH PACUéThI 10 | TEKCTOBBIE, rpadudeckue paGoTbI
MHBIX - (PU3UKO-XUMHUYECKHE METO/IbI pesynbpTaTtam TabMIIHbIe TECTBI,
CCTECTBCHHOHAYHHDIX | apanusa B MeaULMHE SKCIEPUMEHTA, MPOBOIUTh | PEMAKTOPEIL, CUTYaLHOHHbIE
HOHATHI U METONOB | (TpTpuMeTpu4ecKuii, 3JIEMEHTAPHYIO TIOMCK B CETH 34141, KOHTPOJIbHASL
1Py PEIICHAN ANEKTPOXUMHYECKHUH, CTATUCTHUYECKYIO Huteprer, paboTa ¢
MPOQecCHOHANBHBIX | xpomaTorpauueckui, o0paboTky - TIOHATHEM cobecenoBaHuteM,
3anaq BUCKO3UMETPHUECKHIA), 5KCHEPUMEHTAJIbHBIX OTrpaHUYEHUs B pedepar, nokman

- CBOMCTBA BOABI U BOAHBIX AaHHBIX, AOCTOBCPHOCTH 1

pPacTBOPOB, - IPOTHO3UPOBATh crieuguky

- OCHOBHBIE TUITbI XUMHUYECKHUX HaIIPpaBJICHUE 1 DE3YJILTAT Hambostee 4acTo

paBHOBECHH (IIPOTONUTHYECKHE, (PU3HKO-XHMITIECKHX BCTPEHAOIIIXCA

reTepOreHHBIE, MPOLIECCOB M XUMHUecKux | 1A00PaTOPHBIX

JUTaHA000OMEHHBIE, NpeBpPaIlCHU TeCToB.

T — OMOIOTUYECKH BaJKHBIX

BOCCTAHOBUTEJIbHBIC) B
npoLueccax KU3HEAEATEIbHOCTH,

- MEXaHU3M JeicTBus OydepHbIX
CHCTEM OpTaHh3Ma, uX
B3aUMOCBSI3b 1 POJIb B

NOJAeP KaHUU KHCIOTHO-
OCHOBHOTO COCTOSIHHS

BEIIEeCTB;

- BBIMOJIHATD
TEPMOXUMUYIECKHE
pacuéTel, HEOOXOIUMBIE
111 COCTaBJICHUS
SHEPTOMEHIO, IS
U3yYeHUsT OCHOB




OpPraHu3Ma,

- POJIb KOJUJIOUAHBIX
MOBEPXHOCTHO-AKTUBHBIX
BCIICCTB B YCBOCHHU U NEPCHOCE
MaJIOMOJIAPHBIX BCIICCTB B
KUBOM OPraHU3MeE,

- CTPOEHUE U XUMUYECKHE
CBOICTBa OCHOBHBIX KJIACCOB
OMONIOTHYECKH BasKHBIX
OPraHu4eCKUX COCIUHEHUN,

- pOJIb OMOTEHHBIX JIEMEHTOB U
WX COEIMHEHUM B JKHUBBIX
OpraHu3Max B MEAUIIMHCKOMN
MPAKTHUKE,

- IIpaBuJjia TCXHUKN
6e30macHOCTH U pabOTHI B
(1)I/ISI/I"IGCKI/IX, XUMHWYECCKUX
nabopaTopusix C peaKTUBAMHU U
npubopamm.




PalOHATIBHOI'O TUTAHUS,

- KJTaccupULUHIPOBAThH
XUMHUYECKHE COSTMHEHUS,
OCHOBBIBASICh Ha MX
CTPYKTYPHBIX (pOopMyJiax;

- TIOJIb30BATHCS
HoMmeHknatypoit IUPAC
IUTs1 COCTaBJICHUS] HA3BAHUIN
1o opmynaM TUIMTHUIHBIX
MpeacTaBUTENEH
OMONIOTHYECKH BasKHBIX
BEIIECTB U JIEKAPCTBEHHBIX
npernapaTos;

- TIOJIb30BAThCS yueOHOT,
Hay4HOU, HAyYHO-
MOMYJIAPHON JIUTEPATYPOH,
cetbto MHTEpHET AM1st
npodeccroHaIbHON
TESITeTbHOCTH.




2.4. XapaKTepucTuka npogeccMoHanibHOWN AesiTe/IbHOCTU BbINMYCKHUKA

2.4.1. O6nacTb MNpogeccCnoHaNbHON AeATENbHOCTM, OCBOMBLUMX NPOrpammy Mo creunanbHOCTU
31.05.03 Ctomatonorus

O6nacTb npoeccnoHanbLHON AeATeNbHOCTU BbiNyCKHUKOB OMOIM BO no crneynansHOCTU
31.05.03 Ctomartonorus cessaHa ¢ npofeccMoHasibHbIM CTaHAAPTOM

Cssasb OINOI BO ¢ npogeccroHanbHbIM CTaH4apTOM

HanpasneHue HavmeHoBaHWe BbI6paHHOIO
YpoBeHb
NoAroToBKu/ npogeccroHanbHOro cTaHgapTa
KBanMukaumnm
cneuunanbHoOCTb
31.05.03 7 02.005 Bpau-ctomatosnor, 10.05.2016 Ne227H
CrtomaTonorus

2.4.2. O6BbEKTbI NPO(eccnoHanbHON AeATeNbHOCTU BbIMYCKHUKOB,
- (hm3nyeckume nuua (ganee - nauneHTbl);
- HaceneHwe.

2.4.3 3apauv npodeccroHaIbHON feATeNIbHOCTA BbIMYCKHUKOB

- (hopMMpOBaHME Yy HaceneHns, MauWeHTOB M YNIEHOB MX CEME MOTMBALMKW, HanpaBNeHHON Ha
COXpaHeHWe 1 YKpeneHne CBOEro 30p0Bbsi M 3[10P0BbS OKPYXKAOLLIMX;

- aHa/IM3 Hay4HOWN NnUTepaTypbl U OULMaNbHBIX CTAaTUCTUYECKNX 0630POB, y4acTMe B NPOBeAeHNN
CTaTUCTMYECKOr0 aHanns3a 1 ny6anyHoe nNpeicTaBNeHNe NONYYeHHbIX Pe3ynbTaToB.

2.4.4. Buabl npodecCMOHaIbHON feaTeNIbHOCTH, Ha OCHOBE (hopMUpYyeMbIX MpY peanu3aLuu
ANCLUMNAVHBI (MOAYNSA) KOMMETEHUMIA:

1 MeaMLUNHCKaS;

2. HayyHo-uccnefoBaTeNbCcKas.

3. OCHOBHAA HACTb

3.1. O6bem yyebHoOM AMCUMNAVHBI U BUAbI Y4ebHOM paboThbl

5 CemecTp
Bug yyebHon paboThbl q;ggg Ne 1
YyacoB
1 2 3
AyONTOpHbIE 3aHATUSA (BCEr0), B TOM YUC/E: 72 72
Nexymmn () 20 20
MpakTunyeckue 3aHatua (M3) 52 52

CemuHapsl (C) - -



NabopaTopHble paboTsl (J1P)

CamocToaTenbHas pabota ctygeHTa (CPC), B TOM
yucne:

MoaroToBKa K NpoMe>KyTouHoMy KoHTponto (MMK)
MoaroToBka K KOHTPO/bHbIM paboTam (MNKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
MogroToskapedepaTa (MNP)

MoaroToska K 3aHATuMAM (M3)

Bra NpomMeXKyTOUHOI aTTecTauum

NTOrO: O6uwasn Hac.
TPYAO0EMKOCTb 3ET

3ayet
108

3a4éT
108



3.2.1 Pa3pensl yueOHOW AMCLUILTUHBI M KOMIIETEHLIH, KOTOPbIE TOJDKHBI OBITh OCBOEHBI IIPU UX U3YUEHUU

Ne
Ne/n KOMIIETEH Hauvenosaune pasaeia Cojaep:xannme pa3nenaB AKTHYECKHUX eTHHUIAX (TeMbI Pa3aeJIoB)
n . 1 yueOHOIT THCINTLTHHBI Acp pasa A A 1 pasa
1 2 3 4
1. | OIIK-7 |Moayab 1: OcHOBHBIE THNIBI XHMHYECKHX PeaKIHii H NpoueccoB B (yHKIHOHHPOBAHHH KMBBIX CHCTEM.
1. IIpoTonuruueckue IIpoToHHas Teopusi KHUCIOT U OCHOBaHMH. OnekTpoHHas Teopus Jlbtonca. KOHCTaHTBI KHCIOTHOCTH U
PaBHOBECHSI M IIPOLIECCHL. | OCHOBHOCTH, CBSI3b MEXKJY KOHCTAHTOM KHUCJIOTHOCTU U OCHOBHOCTH B CONPSKEHHON MPOTOIMTUYECKO nape,
[eTeporeHHbIe ofmmass KOHCTaHTa COBMEINEHHOTO MPOTOJHTHYECKOTO paBHOBecus. oHHOoe mnpousBeaenue Boael, pH
PaBHOBECHS 1 TIpoliecchl | PACTBOPOB. I'ponus conei; crenenb U KOHCTaHTa ruaponusa. KucnorHocts xenynounoro coka. Pons pH B
B PAacTBOPax OMONIOTUYECKUX JKUAKOCTSIX OPraHNu3Ma.
3JIEKTPOJIUTOB. Koncranra pactBopumoctu. OOmass KOHCTAHTa COBMEIIEHHOTO T'€TEPOr€HHOTO PAaBHOBECHUS. Y CIOBHS
oOpa3oBaHusi W pacTBOpeHusi ocangka. SBneHne wm3omopdusma. IIpuMeHeHHe peakuuu OCaXKISHHUS B
KJIMHUYECKOM aHaJIN3e, B aHAIN3¢e (hapMITpenapaTos.
2. Bydepnsie pactBopel. | [lonsitue Oydepubix pactBopos. Kiaccudukarusi KHCIOTHO-OCHOBHBIX Oy(epHBIX CHCTEM, MEXaHH3M
Oydepnoro neiicteusi. 3oHa OydepHoro neiicteust u OydepHas émkocts. Pacuér pH OydepHbIX pacTBOpPOB.
Bydephbie cucrembl kposu. [IoHATHE O KUCIIOTHO-OCHOBHOM COCTOSIHUH OpraHU3Ma.
3. Peakuun Koopounanuonnas teopust Bepnepa. Ilpupoma XuMHUYeCKONH CBSI3M B KOMIUIEKCHBIX COCIMHECHMSIX.
komIiekcoobpaszoBanus. | Knaccudukaius KOMIIEKCHbIX coennHeHnil. HoMmeHKIaTypa KOMIUIEKCHBIX coenuHeHuid. IlonuaeHTaTHbie
naurasabl. Xenatuposanue. CTpoeHne reMoriobnHa, xjaopoduiia. Y CTOHUUBOCTD KOMIUIEKCHBIX COSTUHEHUN
B pactBopax. KOHCTaHTa HECTOMKOCTH KOMILIEKCA. TOKCHYECKOE€ NEUCTBUE COJIEH TSKENBIX METaJUIOB.
AHTHUIOTEL
4. OxucnurenabHO- OKHUCIUTENBbHO-BOCCTAHOBUTENIbHEIE  paBHOBecHs. MexaHM3M  BO3HUKHOBEHMsI  pelOKC-TIOTEHLMaJa.
BOCCTAHOBUTEJILHBIE VYpasuenue Hepucra-Ilerepca. CpaBHuUTeNnbHas cuila OKMUciauTeNnel U BocctaHoBuTened. IIpornozuposanue
PaBHOBECHsS M IIPOLIECCHL. | HANPABJIEHUS PEAOKC-PAaBHOBECHM IO BeJIMYMHAM pelnoKc-noTeHuuanoB u 3HaueHuto OJIC. KoHcranTa
penokc-pasHoBecusi U €€ cBsi3b ¢ DJ1C. [loTeHumomeTpusi.
2. | OIIK -7 | Moayas 2: DieMeHTbI XHMHU4Y€CKOI TEPMOAMHAMHUKH. JJIeMeHTbl XUMHYECKOIl KHHETHKH.

5. OCHOBHBIE IOHSITHS
TepmoauHamuku. Ilepsoe

[Ipenmer u METOIBI XUMHYECKOH TEPMOAUHAMUKH. B3anuMOCBs3b MeXay MpoleccaMu OOMEHa BEIIECTBOM H
SHEpruel B opraHuzMe. XuMudeckasi OnO3HepreTHKa.




OIIK - 7

Y BTOpO€ Havaja
TCPMOIUHAMUKH.

6. OCHOBHbBIE MIOHSTHUSA
XUMUYECKOU KUHETUKH.
Knaccugukanms
peaKkuuii B KHHETUKE.

Moay.n 3. IloBepxHOCTH

OCHOBHBIE TIOHATHUSI TCPMOAUHAMUKHN. HHTeHCUBHBIE U 3KCTEHCHUBHBIE napamMeTphl. CDYHKL[I/UI COCTOSHUA.
Bayrpennsist sHeprus. Pabota u Temnora — naBe ¢Gopmbl nepenadn dHEPTHU. THUIBI TEPMOIUHAMHUYECKUX
cucTeM (M30JIMPOBAHHBIE, OTKPBITHIE, 3aKPBIThIE). THUITBI TEPMOAMHAMHYECKUX MPOLECCOB (M30TEPMUYECKHUE,
u3zobapHbie). CTaHmaPTHOE COCTOSHUE.

HepBoe Ha4ajio0 TCPMOAUHAMHKU. OHTAJIBITHSL CTaHI[apTHbIe OHTAaJIbITUN O6pa30BaHI/I$[ " CropaHuda BECUICCTBA.
CrannaptHas sHTanbnus peakuuii. 3akoH I'ecca. [lpuMeneHne nepBoro Havana kK OHOCHCTEMaM.

Btopoe nauano tepmoauHamuku. OOpathMble W HeOOpaTHMbIe MPOIECCHl. DHTpomus. JHeprusi [ ubbca.
[IporHo3upoBaHue HAMPaBJICHUS CAMOIIPOU3BOJBLHO MPOTEKAOIINX MPOIIECCOB B U30JIMPOBAHHON M 3aKPBITOU
CUCTEeMax; POJb SHTAJBIHUIHOTO M SHTPONMUHHOrO (akTopoB. TepMOIMHAMUYECKUE YCIIOBUS PABHOBECHSI.
Crangaptabie sHepruu [ ub60ca obpasoBaHus 1 OMOJIOrHUECKOTO OKUCIeHUS BemecTBa. CTaHapTHASI SHEPTHS
I'ub0ca peakumu. [IpuMepbl SK33PrOHMYECKUX U SHAIPTOHUYECKUX MPOLIECCOB, MPOTEKAOIIUX B OPTaHU3ME.
[TpuHIUT SHEPTETUYECKOTO COMPSIKEHUSI.

Xumuueckoe paBHoBecne. OOpaTiMble 1 HeoOpaTUMble peakiu. TepMOIMHAMUYECKHUE YCIOBHS PAaBHOBECHUS
B M30JIMPOBAHHBIX U 3aKPBITBIX cucTemMax. KOHCTaHTa XMMHMYECKOrO paBHOBECHUs. Y PaBHEHHE M30TEPMbI U
n300apbl XUMHUYECKOH PEAKLIUH.

IIpenMer 1 OCHOBHBIE MOHATUS XUMHUYECKOW KUHETHUKH. XHMHYECKas KUHETHUKA KaK OCHOBA sl U3Y4E€HUs
CKOpOCTEHl H MEXaHH3MOB OHMOXMMHUYECKHX TmporeccoB. CKOpPOCTb CpenHsis, HCTHHHAs CKOPOCTb.
Knaccupukanumss peakumii B KHHETHKE. TOMOTE€HHBIC, T'€TE€POT€HHBbIC, NPOCTbIE M CIOXKHBIE PEAKLIUH.
MOneKyIspPHOCTD 3JIEMEHTAPHOIO aKTa PEAKIIHH.

Kunernueckue ypasHenus. Ilopsinok peakuuu. Ilepuon nonynpespatieHusi. 3aBUCUMOCTb CKOPOCTU PEaKLMU
OT KOHUeHTpauuu. KuHeTHueckue ypaBHEHMs pEeakLUil HyJIeBOro, MepBOro, BTOPOro MOPSIKOB.
DKCneprUMeHTaIbHbIe METOIbl ONIPEAENIEHUs] CKOPOCTH U KOHCTAHTbI CKOPOCTH PeaKLUi.

3aBHCUMOCTb CKOPOCTH PEAKIH OT TeMrepatyprl. TeMmnepaTypHblil KO3(PQPHUIHEHT CKOPOCTH PEAKLIUU H €T0
0COOEHHOCTH [JIs1 OMOXMMMYECKHX mpoueccoB. [IOHATHE O TEOpUM AaKTHBHBIX COYHApEHUH. DHeprus
aKTUBAIMK. YpaBHEHHEe AppeHHmyca, pojb crepudeckoro ¢akropa. [loHsATHE O TEOPHUH NEPEXOAHOTO
COCTOSIHHSL.

Karanmns3. 'OMOreHHBIi M TeTepOreHHBbIH KaTaiu3. DHEPreTU4YeCKUd MpoQMib KaTAIUTHYECKON pEeaKIHH.
OcoOeHHOCTH KaTaINTHUECKOH aKTUBHOCTH (pepMeHTOB. YpaBHeHHe Muxasniuca-MeHTEH U ero aHaJlu3.

ble siBJieHusi. Agcopouusi. Kosnonanbie pacTeopsl. BoicokomolieKyasipHbIe COeMNHEeHHSI.

7. DU3UKO-XUMHUS
MOBEPXHOCTHBIX SIBJICHHIM
B (DYHKIIMOHUPOBAHUU

AncopOLOHHBIE PAaBHOBECHS M MPOILIECCHl HA TIOABIDKHBIX IpaHHLax pasnena ¢a3. IlosepxHocTHAs 3HEPTUS
I'nbbca m mnoBepxHOCTHOE HaTsDKkeHHe. Axncopbumsa. YpaBHeHue ['nOb6ca. IloBepXHOCTHO-aKTUBHBIE U
NOBEPXHOCTHO-WHAKTHBHBIE BelecTBa. M3MeHEHHe MOBEPXHOCTHON AaKTMBHOCTH B TOMOJIOTHYECKHX psiax
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JKUBBIX CUCTEM.

(npaBunio Tpaybe-/rokno). M3orepma ancopbumu. OpueHTalus MOJIEKY B IOBEPXHOCTHOM CJIO€ U CTPYKTypa
onomemOpaH.

AncopOUMOHHBIE paBHOBECHsI Ha HEMOABWKHBIX TpaHUIax pasznena (a3, Pusmueckas ancopOuus wu
xemocopOuus. AncopOiust U3 pactBOpoB. YpaBHeHHe JleHrmropa. 3aBHCUMOCTbH BEJIMYMHBI aICOPOIMH OT
pa3auuHbiXx (pakTopoB. IlpaBmio BeIpaBHUBaHHs ToONsipHOCTEH. M3OuparenbHast ancopOmusi. 3HadyeHHe
ancopOLIMOHHBIX MPOLECCOB B JKU3HEACATETbHOCTH. DU3UKO-XUMUYECKHE OCHOBBI aICOPOIIMOHHON TeparuH,
reMocopOIy, MPUMEHEHHE B MEAUIIHE HOHUTOB. XpoMaTorpadusi.

8. DU3UKO-XUMUSA
OUCTIEPCHBIX CUCTEM B
(YHKITHOHHPOBAHUH
JKUBBIX CUCTEM.

Knaccudukauus AUCTEPCHBIX CHCTEM IO CTEMEeHU IUCTIEPCHOCTH W arperaTHOMY COCTOSHUIO, 1O CHIIe
MEKMOJIEKYJIIPHOTO B3aUMOJACWUCTBHSI MeEXAy auctepcHou (aszoit m nucnepcuonHoil cpenoit. Ilpupona
KOJUIOUHOTO cocTosiHusA. [lomyueHune u CBOHCTBA JUCHEPCHBIX CcHUCTeM. Jluanus, »JeKTpoauaius,
ynbTpaduibTpanus.  PUIUKO-XUMHYECKHE TNPUHOMUIBI  (PYHKIUOHUPOBAHHUS HMCKYCCTBEHHOW  IMOYKH.
DNEeKTPOKMHETHYECKHE CBOMCTBA: 3JEKTPOodope3 M 3JIEKTPOOCMOC, MOTEHLUHWAN TEYEeHHUS W TOTeHLHAI
cequmenTanuu. CTpoeHHe ABOWHOTO 3JIEKTPUYECKOTO CJIOSl. DJEKTPOKMHETUYECKHH TMOTEHIMAT U €ro
3aBUCUMOCTb OT PA3JIMYHBIX (PAaKTOPOB.

VYcTolunBoCTh aucnepcHbix cucteM. CeauMeHTallMOHHAs M arperaTuBHas YCTOMUYMBOCTL JIMO30JIEH.
@akTOphl, BAUAIOLIME HAa YCTOHYMBOCTH juo3osed. Koarymauus. Ilopor xoaryiasuuu v ero onpeneseHue.
IIpasuno lynsue-I'apau; ssnenue npusbikaHus. B3aumHas koaryasiuus. IIoHATHE O COBPEMEHHBIX TEOPUSIX
koarysimun. Kommonnnast 3amura u nentusanus. Koyuonnaele ITAB; Gronornueckn BakKHbIE KOJUIOMIHBIE
ITAB (Mblia, OeTepreHThl, KeTYHble KHCIOTHI). MunemioodpasoBanue B pactBopax ITAB. Omnpenenenne
KPUTHYECKON KOHLIEHTPALIMH MULIEIII000pa3oBaHus. JIMTOCOMBI.

9. buonorudecku
AKTHBHbIE
BBICOKOMOJIEKYJIIPHBIE
BelecTBa (CTpOEHUE,
CBOMCTBA, y4aCTHE B
(YHKLUNOHUPOBAHUI
JKUBBIX CHCTEM).

ITonmumepsr. [TorATHE 0 OIMMEpax MEAUIMHCKOTO Ha3HadeHus. CeotictBa pactBopoB BMC. Ocobennoctu
pactBopenus BMC kak cnenctsue ux cTpykTypsl. @opma Makpomonekyn. MexaHnu3sm HaOyxaHus U
pactBopenust BMC. 3aBucuMocTb BeTUIHHbBI HAOyXaHHUs OT Pa3IMIHbIX (aKTOPOB. AHOMAJBbHAS BSI3KOCTh
pactBopoB BMC. Ypasuenue llItaynunarepa. Bsi3kocTs KpOBH U APYTUX OMOJOTHUECKUX JKUIKOCTEH.
OcMoTtudeckoe gaBieHne pacTBopoB OuomnonnMepos. IlommnexkrponuTsl. HM303mexTprudeckast TOUka U METOJIbI
e¢ onpenenenns. MemOpanHoe pasHOBecue [lonHaHa. OHKOTHUYECKOE JaBJICHNE IJIa3Mbl U CBIBOPOTKH KPOBH.

VY cToiunBOCTh PacTBOPOB OHonoumMepos. BricanBanue 6nononmumepos u3 pactsopa. Koanepsanus u eé
poJb B OMOJOrHYECKHX cucTeMax. 3actyaHeBaHue pactsopos BMC. CpoiicTa cTyiHEeH: CHHEpE3UC U
TUKCOTPOIIHA.

OIIK - 7

Moayas 4. Opranuyecka

A XUMHUA.

9. Knaccudukarus

Knaccmbnxaum{ OpPTraHUYCCKUX peaKLII/Iﬁ Mo KOJMYCCTBY UCXOAHBIX M KOHCUYHBLIX BCIICCTB, IO XapaKTEpy

PEArcHTOB. COHpSDKéHHbIe COCAUMHCHUA. TUIIbI CONPAXKCHUSA, TPUMEPHI OTKPBITBHIX U 3aKPbIThIX COHpSDKéHHbIX
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OPraHUYECKHUX PEeaKLUH.

ConpsxéHHbIE U
apoOMaTHYeCKHe
COCIIMHEHUSI.

CUCTEM. APOMATHYHOCTb COSAMHEHUI.

(YHKIMOHABHBIX TPYIIIT
B MOJIEKYJIax
OHOJIOTMYECKU aKTHBHBIX
MOJUTeTePO( YHKIIMOHAT
bHBIX U
BBICOKOMOJIEKYJIIPHBIX
OpraHU4eCKUX
COEAUHEHHH.

10. B3aumHoe BiusiHUE B3zauMHOe BAHMsIHHE aTOMOB B MOJIEKYJE.

OnexTpoHHblE 3(P(EKTl. UHAYKTUBHBIA W ME30MEPHBIIL.
DNIeKTPOIOHOPHBIC W AJIEKTPOAKIENTOPHBIC 3aMECTHTEIH, WX BJIMSHHE HA PEAKIHOHHYI CIOCOOHOCTH
COEUHEeHU.

3.2.2. Pa3genibl y4eOHOM AUCHUIIUHBI, BUABI YUeOHOI JesiTeIbHOCTH U (POPMBI KOHTPOJIA

Buap1 yue0Hoii AeATeIbHOCTH, BRIIOYAs

Ne/ ci\te Hanmenosanue pasjena yueonoii CAMOCTOAITE/ILHYI0 PAGOTY CTYACHTOB DOpPMBLI TEKYIEro KOHTPOIA YCIEBAEMOCTH
I crpa JUCIUILIHHBI (B gacax)
JI JIP n3 CPC BCEro
1 2 3 4 5 6 7 8 9
1. 1 Moayas 1 7 16 9 32 cobecennoBaHue, pelIeHHE CUTYAMOHHBIX 3a/1a4,
OcHoBHBIE THIIBI XUMHYECKHX TECTHPOBAaHUE, OTUET 10 JTabopaTopHOii pabore,
peaxuuil U NpoueccoB B KOHTpOJIbHAs padoTa mo moayiro Nel ¢ cobecenoBanuem
(PYHKIHOHHPOBAHHUH KHBBIX pedepar, noknar;
CHCTEM
2 1 Monyasb 2 4 12 7 23 cobeceoBaHme, pEIICHHE CUTYAIMOHHBIX 3a/1a4,
DJieMeHTbl XUMHYeCKOM TECTHPOBaHHUE, OTUET 10 JlabopaTopHOii pabore,
TEPMOIMHAMMKH. )JI€eMEHTHI KOHTpOJIbHAs padoTa mo Moayiro Ne2 ¢ cobecenoBaHuemM
XHMHY€CKOH KHHETHKH pedepar, noknanm;
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Monyasb 3 7 16 10 33 cobeceoBaHme, pEIICHHE CUTYAIMOHHBIX 3a/1a4,

IloBepxHOCTHBIE SIBJICHHS. TECTHPOBaHHUE, OTUET 10 JlabopaTopHOii pabore,

Ancopouus. Konnouanbie KOHTpOJIbHAS padoTa mo moayiro Ne3 ¢ cobecenoBaHuem

PACTBOPBI. pedepar, noknanm;

BbicokomoJieKyJisipHbIe

COCAUHCHUSA

Monyas 4 2 8 10 20 cobeceoBaHme, pEIICHHE CUTYAIMOHHBIX 3a/1a4,

Opranuyeckast Xumust TECTHPOBaHHUE, OTUET 10 JlabopaTopHOii pabore,
KOHTpOJIbHAs paboTa o moayo Ne4 ¢ cobecenoBanneM
pedepar, noknanm;

Hroro 20 52 36 108
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3.2.3. Ha3BaHue TeM JIEKUMH W KOJHMYECTBO YacOB MO CEMECTpaM H3Y4eHHs yueOHOH

TUCLIUTLIUHBI
No/mn Ha3Banue Tem Jiekuui yueOHO# JHCIHNIMHBI Yacel
1 2 3
1 cemecTp
1 IIpoTronurnueckas Teopus KUCJIOT U OCHOBaHUMN. IIpoTonuTndeckoe paBHOBECHE. 2
' BydepHbie pacTBOpSL
2. CTpoeHne KOMIUIEKCHBIX coennHeHNnH. JIurannooOMeHHOe paBHOBECHE. 2
3. I'eTeporenHble paBHOBECHS U MTPOLIECCHI B PACTBOPAX 3JIEKTPOJIUTOB. 1
4 OKUCTUTENTbHO-BOCCTAHOBUTENIbHOE paBHOBecHe U mpouecchl. Ocobernnoctu OBP | 2
' B OpraHU3ME.
5 OcHoBHbIe NOHATHS TepMOoAuHaMUKU. [lepBoe u BTopoe Hauajga TEpMOJUHAMUKU. | 2
' XUMHUUYECKOE PAaBHOBECHE.
6 Xumuueckass KHHETUKA. MOJIEKYISIPHOCTD U MOPSIAOK peakiuu. PakTopsl, 2
' BJIUSIFOIIIAE HA CKOPOCTb.
7 AncopOLOHHBIE pABHOBECHS U MPOLIECCHI HA TIOABIIKHBIX U HETIOABHIKHBIX 2
' rpaHunax paszgena $as. @akTopsl, BIUSIOMINE HA aICOPOLIMOHHYIO CITOCOOHOCTD.
3 Knaccuukanms 1ucnepcHeIX CUCTEM. DJIEKTPOKHHETHIECKHE CBOHCTBA U 2
' YCTOWYUBOCTb KOJUIOUIHBIX PACTBOPOB.
9. Komnonnueie ITAB. Munennoo6paszosanue B pacrsopax [1AB. Jlumocomsr 1
10 CaoiictBa pactBopoB BMC: 0cOOEHHOCTH PacTBOPEHHUSI, PEOJIOTHIECKIE 2
' CBOICTBa, ocMoc. YcroiunBocTh pacTBopoB BMC.
Knaccudukanus opranndeckux peakuuid. ConpspkeHue. Bzanmuoe Bivstaue 2
11. (YHKLHNOHAIBHBIX TPYII B MOJIEKYJIaX reTepo(yHKIIMOHAIBHBIX U
BBICOKOMOJIEKYJISIpHbIX BAB.
HToro yacos B cemecTpe 20

3.2.4. Hasanue TeM NPAKTUYECKUX 3aHATUH WU KOJUYECTBO 4YacOB MO CEMECTpaM H3Y4YEHUs
yueOHOM TUCIUTIIMHBI

Ne . .
o/ Ha3Banue Tem npakTH4YeCKHX 3aHATHI Y4eOHOH THCHUIIHHBI Yacel
1 2 3
1 cemecTp

! CriocoObl  BBIpQXKEHHSI KOHLIEHTPALMU pPacTBOpoB. IIpuroroBieHue pacTBOpa 4
3a4aHHON KOHLEHTPALUH.
Ycranosnenue konrentpamuu pacreopa. Onpenenenne AK, TK, TTIK OuoxuakocTu. 4

3 CaoticTea Oydepnbix pactBopoB. OnpeneneHue OydepHOit EMKOCTH. 4
HsyyeHne  OKUCIUTENBbHO-BOCCTAHOBUTENbHBIX  PABHOBECHMM M IPOLIECCOB.

4 KonTponbHas pabora mo monyiaro Nel «OCHOBHBIE THITBI XUMHUYECKUX PEAKIHMHA U 4
POIEeCcCOB B (PYHKIIMOHUPOBAHHIHU )KUBBIX CHCTEM»

5 DJIeMeHThl XUMHUECKOH TepMoanHaMuKku. OnpeneneHye SHTaIbIINN PaCTBOPEHHUS 4
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COJH.
6 CKOpOCTb peaklMy 1 SHEprus akTHBALMU KUCJIOTHOTO FMPOJIN3a ATHUIaLeTaTa 4
7 KonTponbHas pabota o Monyiro Ne2 «1eMeHTbl XHMHUYECKOH TePMOINHAMHKH. 4
DJIeMEHTBbl XUMUYECKON KHHETHKID?
8 KauecTBenHble onbITh 110 ancopOuuu. ToHkocnoiHas xpoMaTorpadus. 4
Onpenenenue nopora koaryusuuu. Konnounsas 3amura 4
10 Omnpenenenne UDT xenarnHa BUCKO3UMETPUUECKUM METOJIOM 4
11 KonTponbHas pabota o monyiro Ne3 «IloBepXHOCTHBIE SIBJICHUS. AXCOPOLIHSL. 4
Konnonaneie pacTBOpbl. BEICOKOMOJIEKYIAPHBIE COETUHEHUS
Teoperndyeckne OCHOBBI OpraHUYECKOH XUMUH. I eTepodyHKINOHATIbHBIE
12 OpPraHU4YeCKHUe COCIMHEHUS (OKCOKHCIIOTBI, THAPOKCHKUCIIOTHI, 4
aMuHOKUCJIOTHI). KoHTposibHas padota nmo moaymo Ned « Opranudeckast XUMUsD
13 IIpoMeXyTOYHBII KOHTPOJIb O AUCUUIIIINHE « XHUMUS» 4
HToro uacos B cemectpe 52
3.2.5. JlabopaTopHBIil NPaKTHKyM- HE IPEAYCMOTPEH
3.3. CAMOCTOATEJIBHAA PABOTA CTYAEHTA
3.3.1. Buget CPC
No HaHMeH?BaHHe paszaena Beero
w/n yueOHOIT THCINTLTHHBI Bum1 CPC qacon
(Moxysns)
1 2 3 4
1 cemecTp
1. Moayas 1

1. IIpoTonuruueckue IloproToBka K 3aHATUSAM, NOATOTOBKA K TEKYLIEMY

PaBHOBECHS U IPOLIECCHL KOHTPOJIIO, MOATNOTOBKAa K TECTUPOBAHUIO, MOArOTOBKA

I'ereporenHblie paBHOBecHs | pedepara, NOArOTOBKA K KOHTPOJIbHOW padore 1o

U MIPOLIECCHI B paCTBOPAX MOZYJIIO

3JIEKTPOJIUTOB.

2. BydepHbie pacTBOpPHL IloproToBKka K 3aHATUSAM, NOATOTOBKA K TEKYLIEMY
KOHTPOJIIO, TMOATOTOBKA K TECTUPOBAHMIO, MOATOTOBKA
pedepara, moxnana, MOArOTOBKA K KOHTPOJBHOH paboTe
10 MOJYJIIO

3. Peakuun [ToaroToBka K TECTUPOBAHMIO, TMOATOTOBKA pedepara,

KOMILIEKCOOOpa30BaHMSL. IOKJIa/1a, TOATOTOBKA K KOHTPOJBHOHN padoTe 1Mo MOIyIIro
IlonroroBka k 3aHATHSIM, MOATOTOBKAa K TECTUPOBAHMIO,

4. OxucnurenabHO- NMOJArOTOBKAa  pedepara, JOKJIaga, IOATOTOBKA K

BOCCTaHOBUTEJIbHBIE KOHTPOJIbHOH paboTe o moxyiro Nel

PaBHOBECHS U IPOLIECCHL

Hroro:
2. Monyas 2

5. OCHOBHBIE TTOHSITHS
TepmoauHamuku. Ilepsoe u
BTOPOE Havaja

ITogroToBKAa K 3aHATHSAM,
KOHTPOJTIO,
MOJTOTOBKA

NOArOTOBKa K TEKYLIEMY
IIOAIrOTOBKAa K

pedepara,

HHTCPHET-TECTUPOBAHUILO,

JOKJ1aaa, MNoAroTOBKa K

14




TEPMOJUHAMUKHU. KOHTPOJIbHOH paboTe 1Mo MOMYJIFO
6. OCHOBHBIE IOHSTHS IlonroroBka Kk 3aHATHSAM, MOATOTOBKA K TEKyllemy | 2
XUMHYECKOW KUHETUKH. KOHTPOJIIO, TOATOTOBKA K HHTEPHET-TECTUPOBAHUIO,
Knaccupukanus peakuuii B | moaArotoBka pedepara, MNOATOTOBKA K KOHTPOJBHOHN
KUHETHUKE. paboTe 1o MO0
7. KouTtponpHast pabota no | IToaroroBka k KOHTPOJIbHOM padoTe mo Moayro No2 3
MoyJiro Ne 2,

Hroro: | 7
Moayas 3.
8. OU3NKO-XUMHUS IlonroroBka k 3aHATHAM, MOATOTOBKAa K TeKyluemy | 3
MOBEPXHOCTHBIX SIBJICHUI B | KOHTPOJIIO, MOArOTOBKAa K TECTUPOBAHUIO, IOArOTOBKA
(YHKLUNOHUPOBAHUN pedepara, moxmana, MOArOTOBKAa K KOHTPOJBHOH paboTe
JKUBBIX CUCTEM. 0 MOAYJIIO
9. ®u3nuKO-XUMUs IlonroroBka Kk 3aHATHAM, MOATOTOBKA K TeKyullemy | 2
JUCIEPCHBIX CUCTEM B KOHTPOJIIO, MOATOTOBKA K TECTUPOBAHMIO, MOATOTOBKA
(YHKLUNOHUPOBAHUN pedepara, moxmana, MOArOTOBKAa K KOHTPOJBHOH paboTe
JKUBBIX CUCTEM. 0 MOAYJIIO
10. buonornuecku IlonroroBka Kk 3aHATHSAM, IOATOTOBKA K TeKyllemy | 2
AKTUBHBIE KOHTPOJIIO, TMOATOTOBKA K TECTUPOBAHMIO, MOATOTOBKA
BBICOKOMOJIEKYJISIPHBIE pedepara, moxmana, MOArOTOBKAa K KOHTPOJBHOH paboTe
BelecTBa (CTpOEHUE, MO MOAYJTIO
CBOMCTBA, y4aCTHE B
(YHKLUNOHUPOBAHUN
JKUBBIX CHCTEM).
11. KonTponbHas pabota
o MoayJiro Ne 3. IToaroroBka K KOHTPOJIbHOM padoTe 1o Moayto Ne2 3

Hroro: | 10
Monyas 4
12. Knaccudukanms IlonroToBka K 3aHATHSAM, NOATOTOBKAa K TEKyllemy | 2
OPraHUYECKHUX PEeaKLUH. KOHTPOJIIO, MOATOTOBKA pedepara, MOKJIAAa, MOATOTOBKA
ComnpsikeHHbIe U K KOHTPOJIbHOH paboTe nmo moxysiro Ned
apoMaTH4ecKue
COEAVHEHUS.
13. BzaumHoe BiusiHHE IlonroroBka Kk 3aHATHSAM, MOATOTOBKA K Tekyluemy | 4

(bYHKIMOHAIBHBIX TPYIII B
MOJIEKYJIaxX OUOJIOTHYECKH
AKTHUBHBIX

MoJMreTepod yHKIIMOHATBH
BIX U
BBICOKOMOJIEKYJIAPHBIX
OpraHU4eCKUX

KOHTpOJIIO, MOATOTOBKA pedepara, MOKJIana, MOATOTOBKA
K KOHTPOJIbHOU padoTte mo moayo Ned
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COEAVHEHUN.
Hroro: | 6
14. IIpomexxyTOUHBIN ITonroroBka k NPOMEKYTOUHOMY KOHTPOJIIO 11O 4
KOHTPOJIb 110 JUCHUIUIMHE | AUCLMIUINHE « XUMHUD»
«XUMUD»
Hroro: | 4
HToro uacos B cemecTpe 36
3.3.2. [IpumepHas Temaruka pedeparon
1 cemecTp
1. ®otoxumuueckue peakiuu, mpoTekaromme B armocdepe. Cmor.
2. OKHMCIUTENbHO-BOCCTAHOBUTENBHBIN KaTalllu3 B )KU3HEAEATEIbHOCTH.
3. KuHeTHKa CJIOXKHBIX peaKLMii: OCIeA0BaTEIbHbIX, NapallelbHbIX, CONPSKEHHDIX.
4. CpaBHUTEJbHAsI XapaKTEPUCTHKAa METOJOB TUTPUMETPUYECKOrO aHajIM3a: HelTpanusainuy,

wn

Aol e

I1.
12.

13.

14.

15.

16.

17.

18.

19.
20.

KOMIUIEKCOHOMETPHH, TIepMaHraHaroMeTpud. crosib30BaHNEe METOAOB B MapaMeIuLIHe U
HCCIIEIOBAHIH OOBEKTOB OKPYKAIOIIEH CpPembl.

KonnuratueHble CBOICTBAa HEINEKTPONUTOB M 3jiekTponutoB. OcMoc, €ro pojib B
KU3HEIEATEIbHOCTH.

BydepHbie cucrembl KpoBHU.

[ToHsITHE O KHCIIOTHO-OCHOBHOM COCTOSTHMM OPTaHU3Ma.

MounexyasipHO-KHHETUYECKUE U ONTHYECKHE CBOMCTBA KOJUIOMIHO-IHCIIEPCHBIX CUCTEM.
3actyanesanue pactsopoB BMC. CsoiicTBa cTyaHel: cuHepe3uc U TUkcoTponus. buopons
IIPOLIECCOB.

. DU3UKO-XUMHUYECKHE OCHOBBI aACOPOIIMOHHON Tepamuu, TreMOCOpOLUY, NPUMEHEHUS

HMOHUTOB B MEIHULIUHE.

DU3UKO-XUMUYECKHE MTPUHLUIBI (PYHKIIHOHUPOBAHHS UCKYCCTBEHHON TOYKHU.
I'erepoyHKIMOHANBHBIE MPOM3BOIHBIE OEH30JIBHOIO psiia Kak JISKApPCTBEHHBIE CPEACTBA
(cammumnoBasi, aMHHOOEH30Has, CyIb(QaHUIOBAsI KUCIOTHI U UX MPOU3BOIHBIE).

CBsI3bp XUMHUECKUX CBOMCTB CO CTPOCHHUEM Ha MPUMEPE AMHUHOKHUCIIOT. POJIb aMHUHOKHUCIIOT B
KU3HENIEATEIbHOCTH.

Xumusi OUOTeHHBIX 3yeMeHTOB s-Onmoka (1A m 2A rpynmel). Menuko-Ouosnorudeckoe
3HAYEHHE HJIEMEHTOB.

Xumusi OuoreHHsix 3neMeHTOB d-Omoka (3b, 4b, Sb rpymnmer). Menuko-Ouonorudeckoe
3HAYEHHE HJIEMEHTOB.

Xumusi OuorenHbix snemeHtoB d-Omoka (7B, 8b rpymmsl). Menuko-Ouonorugeckoe
3HAYEHHE HJIEMEHTOB.

Xumusi OMOTEHHBIX 3JIeMeHTOB p-Onoka (3A, 4A, SA rpynmel). Menuko-Onoornueckoe
3HAYEHHE HJIEMEHTOB.

Xumusi OUOTEHHBIX 3JIEMEHTOB p-Oymoka (6A, 7A rpynmnel). Meanko-Ouonornueckoe
3HAYEHHE HJIEMEHTOB.

Menuko-Ononornyeckoe 3Ha4YeHHe COSAMHEHUI Menu, cepedpa, 3050Ta.
Mennko-0nonornueckoe 3HaYeHNe COSAMHEHUH [IMHKA.

3.3.3. KOHTpOJIBbHBIE BOMPOCHI K 3a4€Ty

Moayap 1. OcHoBHBIE THNBI XHMHYECKHX peakuuii U mpoueccoB B (PYHKIHOHHMPOBAHMH
JKMBBIX CHCTEM.

1.

2.

Kucnoter n ocHoBanus. Ilporonutudeckass Teopuss KUCIOT U ocHoBaHuil. Comnpsbk€HHas
MPOTOJUTHYECKAs Mapa.
Tunsl kucnoT 1 ocHoBaHUi bpeHcrena-Jlaypu (MoneKyJsipHbIE, HOHHbIE, aM(OIHTEI).
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(9%

o

10.

11

13.
14.

15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

Asronporonus. MoHHOE npon3BenieHre BOAbI.

Bonoponnsiii nokaszarens (pH) pactBopoB. AktuBras kuciaoTHOcTh (AK). CrnocoOwr eé
ONpeneseHUs.

Turpyemast xucnotaocts (TK), morenumansHast kucnotaocts (I1K), obmmast KMCIOTHOCTD
(OK). Criocobbl ux omnpeneneHusl.

THunel MPOTOMMTUYECKUX PEAKLU: HOHHM3AIMs CaObIX KHCIOT M OCHOBaHWH. KOHCTaHTHI
KUCJIOTHOCTH U OCHOBHOCTH. C(Bsi3b  MeXJIy KOHCTAHTAaMH B  CONPSDKEHHOU
MPOTOJUTHUYECKOH nape.

Tunel NDpOTONMUTUYECKUX peakuuil: ruaposus conedl. CTeneHb M KOHCTAHTa THUAPOJIN3A.
@DakTOphbl, yCUIUBAIOLINE THAPOJIU3.

DIeKTpOHHAsl TEOpHUsl KUCIOT U OCHOBaHMi JIptouca.

H3onnpoBaHHOE MPOTOJNUTHYECKOE paBHOBecHe B Oy(depHbIX cuctemax. Tumbl OydepHbIX
CHCTEM.

Pacuér pH OydepHrix cucrem (ypasHenue ['ennepcona-I'accenpbaxa).

. Mexanu3M neficTBust Oy(pepHBIX CUCTEM.
12.

Bbydepnas émkoctb. PakTOphl, BIMAONINE HA BENHMUMHY OydepHOH €émkoctu. 30HA
OydepHOro nercTBus.

Bydephbie cucrembl kpoBH: runpokapboHartHasi, pocdarHas, reMornoOnHOBas1, OenKoBas.
CoBMeméHHOe TPOTOIUTHYECKOE PABHOBECHE: KOHKYpeHIMs 3a MpoToH. lloHsTHEe O
KHCJIOTHO-OCHOBHOM COCTOSTHMM OpPTaHU3Ma.

UzonmposanHOe rereporeHHoe pasHoBecne. Koncranra pactsopumoctu. [Ipornosuposanne
HAINPaBJICHUS PEAKLUH OCAKICHUS.

YcnoBus, Bnusiromne Ha 0Opa3oBaHHE M PACTBOPEHHE OCANKOB (OOHO- M Pa3HOUMEHHBIE
nonbl, pH). [IpaBmio nepeBosa 0JHOrO MaJIOPACTBOPUMOTO BELIECTBA B IPYroe.

SBnenne nsoMopu3Ma 1 €ro poJib B JKU3HEAEATEITbHOCTH.

CoBMelénHble reTeporeHHble paBHOBecHs.. KOHCTaHTa COBMEIIEHHOTO T'€T€POr€HHOTrO
paBHOBECHSI.

Ctpoenne u mpupoga XUMHUYECKOHW CBA3M B KOMIUIEKCHBIX COEAMHEHMsX. [ mOpunusarnus
opburtaneli KoMIUIeKcooOpaszoBaTenss U €€ CBA3b C MPOCTPAHCTBEHHBIM CTPOCHHEM
KOMIUIEKCHOTO COSAMHEHHUSI.

ITonsiTMe O CTpOEHHE BHYTPUOPOHTANBHBIX W BHEIIHEOPOHWTAIBHBIX, BBICOKOCITHHOBBIX
(ciMH-CBOOOIHBIX) M HU3KOCIHMHOBBIX (CIIMH-CIIAPEHHBIX) KOMILJIEKCOB.

«Cuna» nurasnos. [loHATHE O JEHTATHOCTH JIMTAHIOB M UX CIIOCOOHOCTH OOpa3OBbIBATH
XEJaThl.

Knaccupukanmss KOMIUIEKCHBIX COCOUHEHHI: XeNaTbl, MOJHUANEPHBIE KOMIUICKCHI,
MaKpOLUKIMYECKIE KOMIUIEKCBI.

YCTOMUMBOCTD KOMIUIEKCHBIX COE€NMHEHUH B pactBopax. KoHCTaHTa HECTOWKOCTH
KOMIUIEKCHOTO COSAMHEHUSI.

CoBmeréHnbIe JUTaHT00OMEHHBIE PaBHOBECHSI. KoncranTa COBMEIIEHHOTO
JUTaHI0O0OMEHHOTO PaBHOBECHSI.

Tokcuueckoe neHCTBHE TSHKETBIX METAJUIOB. AHTHIOTBI.

WnepTHBIEC 1 TaOUITBHBIE KOMIUIEKCHI.

HomenknaTypa KOMIIIEKCHBIX COCIMHEHUMN.

Penokc-nmoreHiuan, Kak KOJMUECTBEHHAS MEPA CHJIbI OKUCITHTEISL.

Ypasuenue Hepucra-Ilerepca; paxkropsl, BIUsSIOINE HA BEIHYUHY PEIOKC-TIOTEHIHANA.
[IporHo3upoBaHue HaIpPaBICHUs OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX —MPOLIECCOB IO
BEJIMYMHAM PEIOKC-TTOTEHIHAJIOB.

Moayas 2. DjieMeHTbI XHMMHYeCKOH TePpMOAMHAMUKH. JJIeMeHTbl XUMHYeCKOil KHHeTHKH.

31

IIpenmymecTsa U OrpaHUYEHUS] TEPMOJUHAMHUKH.
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32.

33.

34.

35.

36.

37.

38.
39.

OCHOBHBIC TOHSATHSI TEPMOAMHAMHKH. CHUCTEMA, THUIIBI TEPMOJUHAMHYECKHX CHUCTEM,
COCTOSIHME CUCTeMbl. PYHKIIMU COCTOSIHUS. BHYTPEHHSIS SHEPTHs, SHTAIBIHS, SHTPOIIHS,
sHeprus [ nub6ca (M300apHO-NU30TEPMUIECKHI TOTSHIIUA).

ITepBoe HauanO TEPMOAMHAMHUKH B MPHJIOKEHUH K XUMUUECKUM peakiusM. 3akoH ['ecca.
CrannmapTHble 3HTAJIBIINUA 00pa3oBaHUs U cropanus BemecTB. CreacTsus u3 3akoHa [ecca.
3axoH JlaBya3pe-Jlamnaca.

Bropoe nHauamo tepmoamHamuku. JHTpomnus. CraHmapTHas sHTponus. CTaTUCTHYECKas
NPUPOAA SHTPOIIHU.

Crocobbr  pacuéra  sHTpommu.  [IpOorHO3MpPOBaHWME  HAMpPAaBICHHUS  MPOIECCOB B
W30JIMPOBAHHON CHCTEME.

Oueprusi ['nuboca. @usnueckuii cmbich 3Hepruu [ ud66ca. Ypasuenue ['udoca.

CrannaprtHas sHeprust ' ub6oca. CriocoOs! pacuéra.

YHHUBEpPCAIbHOCTh CBOOOIHON 3Heprun. Pojb SHTPONMMIHOTO M SHTAIBIHHHOTO (HAKTOPOB.
IIporHo3upoBaHue HAIMPaBISHHS MPOLIECCOB B 3aKPBITOH CUCTEME.

40.TTonsitTue 00 53K3PPrOHUYECKHX U SHAIPTOHUYECKUX peakmsx oOmeHa. IlpuHumn
SHEPreTUYECKOTO CONpsikeHusi. Makpospru.

41. Xumnueckoe paHOBecue. TepMOAMHAMUYECKHE YCIOBHS PaBHOBECHUS B U30JUPOBAHHBIX U
3aKPBITBIX CUCTEMAX.

42. KoHCTaHTa XUMUYECKOTO PABHOBECHSI.

43. IIporHo3upoOBaHNE XUMHUYECKOTO pPABHOBECHs. YPAaBHEHHSI HM30TEPMbI U H300apbl
XUMHYECKON peakunu. X ananus.

44. CxopocTb peakuuu u (HaKTOpPbI, BIUSIONINE HA HeE. 3aK0oH neicTByromux Macc. KoHcTaHTa
CKOPOCTH PEaKLUH.

45. MonekynspHOCTb U NOPSAAOK peakuuu. MeToapl onpeneneHus nopsiaka peakuuu, CKOpoCTu
1 KOHCTaHTBI CKOPOCTH.

46. Kuneruueckue ypasuenus 0,1,2 nopsakos. [lepuon nonynpespanieHus.

47. 3aBHCUMOCTDb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Baut-I'odpda. TemneparypHslit
K03(ppHULIMEHT CKOPOCTH peaKLHU U €ro OCOOSHHOCTH AJIsi OMOXUMHUYECKUX MPOLIECCOB.

48. IloHsATHE O TEOpUHU AKTUBHBIX COYJApeHMH. DHEprus akTUBaLuU. YpaBHeHUE AppeHUyca,
crocoObl pacuéra HEPTUN aKTHBALINY.

49. Karanmus. Bunbl katanmuza. OcoOEHHOCTH KaTaJUTHYECKOW AaKTHBHOCTH (DEPMEHTOB.
Mexanusm aeiicteus pepmentos. Uarndbuposanue hepmMeHTOB.

50. YpaBHenne Muxasnuca-MeHTEH U €ro aHajus.

Moayas 3. IloBepxHocTHble  siBjdeHHsl. AacopOoums.  Kosutoumanbie  cucremsl.

BblCOKOMOJ’leKy.]'alHbIe COCAUHECHHS.

51.

52.
53.
54.

55.
56.

57.
58.

59.

Ancopbums. IIpuuuna ancopbumu. CBoboanas sHeprust nosepxHocTu ((Gs) M €€ CBA3b C
MOBEPXHOCTHBIM HaTsKeHHeM. [lOBEpPXHOCTHO-aKTHUBHBIE M TOBEPXHOCTHO-MHAKTHBHbIC
Bemtectna. [Ipasuio Jrokno-TpayOe.

OpueHTalMs MOJIEKYJT B IOBEPXHOCTHOM CJIO€ U CTPYKTypa OuoMeMOpaH.

Ypasuenue ['ub0ca u ero aHajms.

AncopburonHas criocoOHOCTh. DakKTOPhI, BIMSIOIMIHE HAa aJCOPOIMOHHYIO CIOCOOHOCTH:
npupona aacopdbeHTa u aacopOTHBa, MPUPOAA PACTBOPUTENS], TEMIIEPaTypa, KOHLIEHTPALHsI
ancopOrtusa.

VpasHenue Jlenrmropa, ero aHanus. M3otepmbl aacopOLMy 1 TOBEPXHOCTHOTO HATSKEHHSL.
Knaccudukauusi  OUCIEpCHBIX  CHCTEM IO CTETNEeHH  UCIePCHOCTH, IO  CUJIe
MEKMOJIEKYJSIPHOTO B3aMMOACWCTBUSL MEXIy OHCIEPCHON (a3ol M AUCIEPCHOHHOU
cpenoil.

[Mony4enue 11MOPOOHBIX 30J1€H: TUCTIEPTralMOHHbIE U KOHICHCALIMOHHBIE METO/IBI.

Metonpl OYHCTKM 30J€: OHaNu3, 3JIEKTPoAHanu3, yiabTpadmnbTpauus. Pusnko-
XHUMHYECKUE MPUHLHIBI (YHKIIHOHUPOBAHHSI HCKYCCTBEHHOH MOYKH.

OnTudeckrie CBONCTBA KOJUIOWIOB. pacCerBaHUe cBeTa (3akoH Pernes).
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60

61.

62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.

75.
76.

77

. DIeKTPOKMHETHYEeCKUe CBOHCTBA: 3yekTpodopes, snexrpoocmoc. CTpoeHHE MHUIEII.
DNEKTPOKUHETHYECKHH MOTEHINAJ H €r0 3aBICUMOCTb OT PA3JIMYHBIX (PaKTOPOB.
YcTolunBOCTh AucnepcHbIx cucteM. CeauMMEHTAaLMOHHAs U arperaTuBHas yCTONYMBOCTH
3051eil. PaKTOPBL, BIUAIOIINE HA YCTOWYUBOCTD 30JIEH.

Koarymsauus. 1Ipasuna snektponautHoON koaryasuud. ITopor koarymsuun.

SIBJeHNE IPUBBIKAHUS, B3AaUMHAsI KOArYJISILIHSL.

Konnonanas 3amura u nenTu3anms.

IToHsATHE O COBpPEMEHHBIX TEOPUSIX KOATyJISALIUU.

Knaccupukanms ITAB: mo pacTBOPUMOCTH, IO CIHOCOOHOCTH K JUCCOLMALUN U
MULEIO00Pa30BAHHUIO.

MunennoodpasoBanue B pactBopax IIAB: cdepudeckne Munemisl, OUIMHIPUYECKHE U
MJIaCTUHYAThIE MULIEJJIBL.

Kputnueckas xoHuentpauuss muneuioodpasosanus (KKM) u cnocoObl €€ onpeneneHus.
®axkropel, Bausomue Ha KKM.

Comro0mnuzanus u €€ poJib.

Jlunocomel

CroiictBa pactBopoB BMC. Mexanusm HaOyxanuss u pactBopeHuss BMC. ®@axtopsl,
BivstroIue Ha Habyxanune. CteneHb HAOyxaHuUs.

HzoanexTpuueckas Touka BMC. Metonb! ee onpeneneHus.

BsizskocTe pactBopoB BMC. Ypasuenue llltaynunrepa.

OcmoTtuueckoe nasieHue pactsopos BMC. Vpasuenue 'annepa. OHkoTHYECKOE JaBiIeHHE
KPOBH.

MembpanHoe paBHOBecHe JIoHHAHA U €r0 POJib.

YcroitunsocTs pactBopos BMC. BreicanBanue, koauepsauus 1 €€ posib B OHOCHCTEMAX.

. 3actynHeBaHue pactsopoB BMC. CgoiicTBa cTyaHel: cuHepe3uC U TUKCOTPOTIHSL.

Moayas 4. Opranudeckasi XuMusl.

78

79

80

. Knaccmbnxauym OpPTraHUYCCKUX peaKLII/Iﬁ MO KOJIMYCCTBY UCXOAHBIX U KOHCYHBIX BCIICCTB U
XapaKkTepy peareHToB.

. COHpSDKeHI/Ie. Tumbl CONPANKECHUA B OTKPBITBIX U HUKIUYCCKUX CUCTEMAX. ApOMaTI/ILIHOCTb
coenuuenuil. IIpaBuno Xrokkens.

. DOnexktpoHHble 3((HEKThl 3aMeCTUTENIeH. WHIYKTUBHBIA M ME30MEpHBIH, UX BIUSHUE HA
(dbopMHpOBaHNE PEAKIMOHHBIX LEHTPOB. DJIEKTPOHOIOHOPHBIE U 3JICKTPOHOAKIETITOPHBIE
3aMECTHUTEIH, UX BJIMSIHHE HA PEAKLIMOHHYIO CTOCOOHOCTh COSTMHEHUH.

3.4. OHEHOYHBIE CPEACTBA /JIs1 KOHTPOJISA YCHEBAEMOCTH H
PE3YJBTATOB OCBOEHUA YYEBHOU JUCHUIIJINHBI

3.4.1. Bunel KOHTPOJIS U aTTeCTalMU, POPMBI OLIEHOYHBIX CPENICTB

Oueno4unsie cpencTBa
HanmvenoBanmne pa3znesia Koa-Bo
Ne Ne Buani X pasa Koj-Bo
y‘leﬁHOI/I AUCITUIIINHbI BOIPOCOB
n/m | cemecTpa KOHTPOJIS ®opma HE3ABHCHMbIX
(moxyns) B
BAPHAHTOB
JaJaHun
1 3 4 5 6 7
1. 1 Moayasb 1. OcHOBHBIE THIIBI XHMHYECKHX pPeaKiHii U MPOLeccoB B
(JYHKIHOHHUPOBAHMH KUBBIX CHCTEM.
Texkymuii TectupoBanue 4 15
KOHTPOJIb: CobecenoBanue
Pedepar, moxnan
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Pemenue
CUTYaLlMOHHBIX
3amad

OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
padota Nel

16

22

Moayas 2. DjieMeHTbl XHMHYeCKOH TepMOANHAMHKHU. JJIeMEeHTbl XHMHYeCKOil

KHHETHKH.
Texkymui
KOHTPOJIb:

Tectuposanue
CobecenoBanne
Pedepar, moxnan
Pemenue
CHUTYalMOHHBIX
3amad

OTtuér mo
J1a0opaTopHO
pabote
Konrtponenas
pabdota Ne2

15

15

Monayasb 3. IloBepxHOCTHBIE SABJICHMSI.

BriCcOKOMO/IEKYNSIPHBIE COCAUHEHHS.
Texkymun
KOHTPOJIb:

Apacopouus. Kosstougnsie ¢

Tectuposanue
CobecenoBanne
Pedepar, moxnan
Pemenue
CHUTYalMOHHBIX
3amad

OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
pabota Ne3

HCTEMBI.

15

15

Moayas 4. Opranudeckasi XuMusl.
Texkymmui
KOHTPO.JIb:

Tectuposanue
CobecenoBanne
Pedepar, moxnan
Pemenue
CUTYaLIMOHHBIX
3amad

OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
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pabota Ne4
TIpoMe:Ky TOTHBbIif Hnrepner - 15
[KOHTPOJIE 110 TECTUPOBAHUE
vaeoHoii
ITACTIHTLITIIE
«Xumus»:

3.4.2 Ilpumepsl OLICHOYHBIX CPENCTB:

Jns Texyiero
KOHTpOJIS
(Texkymuit
KOHTPOJIb)

1. U3 Tpéx pactBopos: moueBuHbl, NaCl, MgCl,, coneprxamux paBHOe
KOJIMYECTBO BELIECTBA B 1 uTpe pacTBopa, HANOOIbIIEe OCMOTHIECKOE
IaBJIeHNE UMEET PacTBOP:

a) NaCl

0) Mo4eBHHA

B) moueBnHa u MgCl,
r) MgCl,

2. Hanncathb hopMysly MHLIEIUTBI KOJUIOMIHOTO PAcTBOPA, MOJTYUYEHHOH
cnmuBanueM 10 mu pacteopa ¢ C(¥2ZnS04) = 0,1 mons/n 1 10 M pacTBOpa ¢
C(¥2(NH4),S) = 0,2 Mo/

Jns mony4yeHHON MULIEITBI YKa3aTh:
a) coCTaB siApa

0) 3HaK 3apsia rPaHyJIbl

B) MOTEHUUAJIONPENSIISIFOIINI HOH
I') IPOTHBOHOHBI

3. KucnoTHO-OCHOBHBIE CBOMCTBA OPraHMYECKUX COEANHEHUN YMEHBIIAIOTCS B
MOCJIEOBATEIbHOCTH:

a) eHON, STUIIMEPKAITaH, STAHOJ
0) sTunMepkanTaH, PeHo, STaHOI
B) STAHOJI, STHJMEpKanTaH, PEeHoJ

r) 3TaHOJ, (PeHO, STHIMEpPKANTaH

1. PaccuuTaiite BeNn4InHy aacoOpOLIH YKCYCHON KUCIIOTHI 3 BOAHOTO
pactBopa npu 291 K, eciau ussectHo, uto 11s1 20% pacTBopa YKCyCHOM
kiCc10ThI (p=1,026 r/cM’) TOBEPXHOCTHOE HATsLKeHHE paBHO 72,7-107 JIx/M?,
MOBEPXHOCTHOE HaTshKeHue BoAbl 73,05 MIK/M.

2. Hns onpenenenus tutpyemoit kuciotHoctH (TK) Guoskunkocreit

-3
ucnons3osainu pactsop KOH, tutp koroporo 2,8:107° r/mn. Ha tutpoBanue 10
MJT OMOKHIKOCTH ObLIO 3aTpadyeHo 2,2 mi ménoun. Onpenenure

1) monsipHyto KOHLEeHTpanuto pactsopa KOH:
a) 5-107

6) 1-107"

B) 5:107"

r) 1:107

2) Tutp pactopa ménoun no HaSOy:

a) 2,45-10°°

6) 5-10°°
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B) 2,45-10

r) 1:107

3) TUTPYEMYIO KUCIOTHOCTb OMOKUIKOCTH (MOJIB/M):
a)5-10°

6) 1,1-107°

B) 5:107"

r) 11,0

3. Beruncnure AG® peakiuu rugpaTaiy SHYHOro anbOyMuHa npu 25 °C, ecnu
AH® = —-6,58 xJ>x/Monb, AS°=-9,5 Jl:x/monp K. OueHure pojib SHTAIBIIHIHOTO
U SHTPOMHITHOTO (PaKTOPOB.

st
MPOMEKYTOYHOTO
koHTpoJis (ITK)

1. Kakue u3 nepeyncieHHbIX 3JIEKTPOJIUTOB CIIEAYET B3SITh, YTOObI
SKCIIEPUMEHTANILHO NOATBepAuTh npasuio [lyneie-I"apau Ha npuMepe 301st
Fe(OH);, monyuennoro nenruzaipeit HCl: NaCl, NaOH, HCI, CaSO,, CaCl,,
NaZSO4, Alz(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]7

2. lna peaxunu ruapoinza Na,CO3; + H,0 <> NaHCO; + NaOH ckopocts B
HAYAIBHBIA MOMEHT mpu Temmepatype 273 K cocrasmsiia 2:10 momns/irc,
xoHCTaHTa ckopoctu 2-1072 ¢! Onpenenure:

1) MONIEKYIISIPHOCTD U MOPSOK PEAKIINU

2) Ha4aJbHYIO KOHLEHTPALHIO COJIbI

3) BeIpaske€HUS ISt KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHUS TAHHON
peaxkuuu

4) 3HaueHne KOHCTaHTHI paBHOBecHs], ecu AG°(Na,CO3) =-1047,7
kJx/monb, AG°(NaHCO3) = -1127,7 kI:x/mMonb, AG°(NaOH) = -377,0
kJx/monb, AG°(H,0) = -237,5 xJIx/Moub.

5) cMmeleHne paBHOBECHs ITPU pa30aBICHUH PacTBOPa CObI (AHAIN3 U30TEPMBI
peaxIum).

6) uenecooOpa3HOCTh MPOBEACHHUS MPOLIECCa MPH MOBBILICHHON TEMIIEpaType,
€CJIM U3BECTHO, YTO SHTPOMUs mporecca pasHa 95 J[xx/Monb'K, a KOHCTaHTBI

ckopocrei npu 273 K u 280 K paBHBI COOTBETCTBEHHO 2107 ¢ ' u5,72:10" ¢
1

3. Okcanat KanblMsl pacTBOPSETCS B COJSTHOM KHUCJIOTE, HO HE pacTBOPSETCS B
yKkcycHol kucnore. O0bscHUTe HaOIO1aeMoe SIBJICHHE, PACCUUTAB B KAKAOM
Clly4ae KOHCTaHTY COBMELIEHHOTO paBHOBecUs. JlaHHBIE A pacuéra:

Ks(CaC,04) =2,3-107, Ka (H,S04) = 6,16:10°, Ka(CH3;COOH) = 1,74-10"".

3.5._ YYEBHO-METOAUYECKOE U HMHP®OPMAIMNOHHOE OBECHEYEHHE
YYEBHOU JUCIIUITJINHBI

3.5.1. OcHoBHas nuTepaTypa

n/ | Hammenopanmue, ArTOp(BI) Boixoaubie nanabie, | Koa-po IK3.
Ne | Tam pecypca /penaxTop JIEKTPOHHBII aapec (mocTymos)
B BUIL
1 2 3 4 5
1 | OOwas xumusi: | B.A. Tlomkosa, | M.: IDOTAP-Menua, 2014. | Heorp.a.
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No

A w N p

yuebHUK
(3NEeKTPOHHbIi
pecypc)
O6was
y4ebHUK
Xnmusa

MeZuLMHe : yYebHUK

ona

BY30B (3/1eKTPOHHbIi

pecypc)

XUMUA:

A.B. XXonHuHa.

B.A. lNonkoBa,
A.B. XXonHuHa.
A. B. babkos,

O. B. Hecrteposa ;
noA pefakuuen

B. A. lonkoBa.

3.5.2. JononHuTenbLHasa nutepaTypa

HanmeHoBaHue,
TWN pecypca

2

C6opHUK 3afay K

ynpaXHeHu i
o6Leit
XUMUN:yYed.

nocobue ans By3oB

Obuan
HeopraHumyeckas
XUMUS:
nocobue
(9NeKTpOoHHbIN

pecypc)

XUMWSA 3/1EMEHTOB :
y4ebHUK /11 BY30B

yueo.

ABTOp(bI)
/pepaktop

3

C.A. My3akos,
B.A. [Monkos,
A.A. dunmnnosa

B.B. [leHucosa,

B.M. TanaHoBa

T. OraHecsH,

0

~s >
ol

o=
D
e
o\
QD
A
o
os]
o

3.5.3 NIHTepHeT-pecypchl.
3BbC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru
3BbC «YHusepcuteTckas bubnumoteka online» http://www.biblioclub.ru/

9BC «HOpaitT»

- URL:
http://www.studentlibrary.ru

M. . T'20TAP-Meauna, 2014.

M.: HOpairt, 2020. URL:
https://urait.ru/bcode/450581

BbIxogHble JaHHble,
3NEKTPOHHbIN agpec’

4

M.:tOpaiiT, 2013.

PoctoB-H/[: ®eHukc, 2013.
- URL:
http://www.studentlibrary.ru

MHOpannt, 2020. URL:
https://urait.ru/bcode/453034

http://www.biblio-online.ru

300

Heorp.a

Kon-Bo
3K3.
(pocTynoB)
B BN

5

200

Heorp.4

Heorp.4

ANeKTPOHHbIE KaTonorn 6uénuotekn ®reOY BO TIMY MuH3gpasa Poccun TTMY
http ://lib.vgmu.ru/catalog/
5. MegunumHckasa nutepatypa http://www.medbook.net.ru/

6. Cyberleninka https://cyberleninka.ru/

7. «KoHcynbTaHT MNntoc»  http://www. consultant.ru/

8. PubMed https://www.ncbi.nlm.nih.gov/pubmed
9. BioMed Central

https://www.biomedcentral.com/
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3.6. MaTepuajibHO-TeXHHYecKoe ofecniedeHne Y4eOHOI JHCIHUILIMHBI

[Ipyn M3y4eHnn OTUCUMILIMHBI HCIIOJB3YIOTCS CIIEHAN3UPOBaHHast 1abopaTopHs IO XUMUH,
OCHAIL[EHHas] KOMITBIOTEPHOIN TEXHHUKON C BO3MOXKHOCTBIO MOAKIIOUYeHMsl kK ceTu "HHTepHer" u
obecrieyeHreM JIOCTYNa B 3JIEKTPOHHYIO HH(POPMALMOHHO-00PA30BATEIBHYIO CPEely OpraHH3allHH,
yueOHbIe KOMHATHI JUIst paboThl CTyAeHTOB - 3. Habopbl MyIbTUMEIUITHBIX HATJIAHBIX TOCOOUH MO
Pa3NIUYHBIM pa3zenaM ITUucHUILIMHBL Buneodunem no teme «llpaBuna TeXHUKH O€30TIACHOCTH MPH
paboTe B XUMHUECKOH 1ad0paToOpUm.

Habopsl cuUTyallMOHHBIX 3a7a4, TECTOBBIX 3aJaHUi MO H3y4aeMbiM TemaM. OOydaromrue
nporpammsl «Measurey.

OdGopynosanue (ex) Homep monyns
1 2

Hoyt6yx (1 mT) 1
IIK (2 ) 1,2,3
YcranoBka i TUTpoBaHus (3 1mT) (OKHUCIUTENBHO-BOCCTAHOBHUTEIBHOTO, | 1,2, 3
OCaAUTENIBHOTO, KUCJIOTHO-OCHOBHOTO)
YcTraHOBKa IS ONpEAeNIeHHs TEMIIePaTyphl 3aMep3anus pacTBopos (1 mr) 1,2
Memanka marautHas MS-01 Ha 4 rae3na (1 wT) 1,2,3
Tepmocrart (3 wr) 1,2,3
[Momsapumerp nonyreHesoit CM-1 (1 ) 4
Becni snekrponnbie BL-220H-1 (1 ) 1-4
Cnexrpodoromerp S800 diode Array (1 mT) 1,3
®oroanekrpokosopumetp (1 mT) 1,3
Xpomatorpaduueckas kamepa (3 mT) 3
pH-meTpsr (3 1uT) 1,2
Ycranoska ans onpenenenust AH pactsoperns conu (1 1) 2
ABTomarnieckas Oroperka (1 mmr) 1
Habop xumuueckoii mocy sl 1-4
XHUMHUYECKUE PEAKTUBBI 1-4
Kom6uanposanusiii pH-anexTpon (1 wT) 1,2
Cexynnomepsr (3 1) 2,3
Hudposoii repmomerp (1 ) 2
Buckosumerp OctBanpaa (3 wT) 3

3.7. llepeyeHb MH(OPMALMOHHBIX TEXHOJOTHH, HCHOJb3YEeMBbIX ISl OCYLIeCTBJICHUS
00pa30BaTEJILHOIO MpoLecca MO0 JAUCHHILIHHE (MOAYJI0), MPOrPAMMHOrO obecredeHuss W
HH(OPMALITHOHHO-CIIPABOYHBIX CHCTEM.

Microsoft Windows 7,
ABBYY FineReader,
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I'apant
Corel DRAW Graphics Suite
Kaspersky Endpoint Security
3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET

3.9. Pazgenbl yueOHOI AUCHHUIVIMHBI H MEKAUCIUIIIMHAPHDBIE CBS3H € MOCAeAYIOIUMHU
AUCHHIINHAMH

Pa3zaesbl 1aHHOH
JHCIHILJIHHbI, HE00X0AHMbIE

Ne/nn | HaumeHoBaHHe MOCJIeYOMIUX AUCHUIIIHH AJIH U3YYCHUS TOCJICAYIOIHUX
AUCHHUTLINH
Nel Ne2 Ne3 Neq
1 2 3 4 5 6
1. buonorus + + +
2 Buonornyeckasi XuMus-OMOXUMUSI TOJIOCTH PTa + + + +
3 Hopwmanbhas $pu3nonorusi-u3noiIorus 4emoCTHO- 4 + +
' JTULeBOH obmactu
4 MukpoOHOJIOT s, BUPYCOIOTUSI-MUKPOOHOIOTHS 4
' MOJIOCTH PTa
5 [MaTonornueckas gusnonorus. Ilaropusnonorus N N N N
' OJIOBBI U LIEU
6. ®apmakoaorus + + +
7. I'uruena + + +
8 TepaneBTU4UeCKast CTOMATOJIOTHUS + +
9 Xupyprudeckasi CTOMaTOJIOTHs + +
10 YentoCTHO-TULEBAS] XUPYPTHUST + +
11. Jerckas cromaTosorus +
12. OpTONOHTHSA U AETCKOE MPOTE3UPOBAHNE + +

4. METOINYECKHNE PEKOMEHJIAIINN 11O PEAJIN3ATIIN JUCIIUITIJIMHBI

Peanmzaumst TUCHUIUIMHBI OCYLIECTBISIETCS B COOTBETCTBUM C y4eOHBIM IUIAHOM B BHIE
ayOUTOPHBIX 3aHATUH (72 4ac.), BKJIIOYANOIUX JIEKIUOHHBIH KypC W MPAKTHYECKUE 3aHSATHS, H
camocTosTeNnbHOH paboTel (36 vac.). OcHOBHOE yueOHOE BpEeMs BBIAENSETCS Ha MPAKTHUECKYHO
paboTy MO MUCUUTLINHE XUMUSI.

[IpakTHueckre 3aHATHUS TPOBOINATCS B BHUAE KOHTAKTHOW paldOThI € AEMOHCTpaluen
MPaKTUYECKUX HABBIKOB M YMEHHH C MHCIOJb30BAHMEM HEMMMTALMOHHBIX TEXHOJOTHUH,
TECTUPOBAHUS, PELIEHUS] CUTYallUOHHBIX 3a7au.

CamocrositenpHast paboTa CTYyIEHTOB IMOAPA3yMEBaeT MOATOTOBKY K (OPMHUPOBAHHIO H
Pa3BUTHIO TPO(PECCHOHATBHBIX HABBIKOB OOYHAIOMIErocsi M BKIIOYAET pPacdyeTHO-rpaduyeckue
paloThl, MOATOTOBKY pedepaToB, MNOKIANOB, MOATOTOBKY K TEKYIIEMY H IPOMEXYTOYHOMY
KOHTPOJIIO, OTUETHI TI0 JJaOOPaTOPHBIM paboTaM, OATOTOBKY K 3aHATHUSIM.

Pabora ¢ nHGOPMALIMOHHBIMU HCTOUHIUKAMH U YI€OHOH JIUTEpaTypOl pacCMaTpPHBAETCS KaK
CaMOCTOSITENIbHASL JEATENBHOCTh OOy4arOIMXCS MO JUCHMIUIMHE XWMHS M BBIIOJHACTCS B

mpeJenax 4acoB, OTBOAUMBIX Ha €€ muzydenue (B pasgene CP). Kaxmwiii oOyvarommiicss obecrieueH
IOCTYNoM K OnbanoTeuHbM GpoHAaM YHHBEPCHUTETA.

25




Mo Kaxaomy pasgeny YydebHoOW gucumnamHbl (Mogyns) paspaboTaHbl MeTOAMYecKue
yKasaHua ans cTygeHToB «Mogynb 1 OCHOBHble TUMbl XMMWUYECKUX peakuMil 1 npoLeccoB B
(hYHKLUMOHMPOBAHMM XXMBbIX CUCTEM», «Moaynb 2. DNemMeHTbl XMMMWYECKOW TepMOAMHAMUKMK.
NemMeHTbl XUMUYECKOW KUHETUKU», «Mopaynb 3. [1OBEPXHOCTHblE ABMeHUA. Adcopoums.
KonnoungHole cnuctembl. BbICOKOMONEKYNAPHbIE COeANHEHUsA», «Mofynb 4. OpraHnyeckas Xummnsa»
N MeTOAMYECKMe pekoMeHaauun ana npenogasateneii «Mogynb 1 OCHOBHblE TUMbl XUMUYECKNX
peakuuii 1 nNpoLeccoB B (YHKLUMOHMPOBAHWUM HKUBLIX CUCTEM», «Mogynb 2. 3NeMeHThbI
XMMUYECKON TEPMOAUHAMUKN. DNIEMEHTbI XUMUYECKON KUHETUKM», «Mopgynb 3. NOBEPXHOCTHbIE
aBneHuns. Agcopbumsa. KonnongHole cuctembl. BbICOKOMONEKYNSPHbIE COeANHEHUsA», «Mogaynb 4.
OpraHunyecKkas XumMus».

Mpn 0CBOEHMM YUYeBHOWN AMCUMNAMHBI (MOAYNS) 06y4YatoLmMecs camoCTOATENbHO NPOBOAAT
3KCNEePUMEHT, 0hOPMAAIOT pe3ynbTaTbl 3KCNepUMeHTa (pacyeThbl, rpaukun) 1 NpPeLcTaBnsa0OT UX B
BUAe OTYeTa.

Ob6yyeHve B  rpynne  (OpMUPYeT  HaBblKM  KOMaHAHOW  [eATenbHOCTU U
KOMMYHMWKabeNbHOCTb.

OcBoeHvie  gucumnanHbl  (MoAynsl)  CMOCOBGCTBYeT  pas3sBuTUIO Yy  0bydaroLmxcs
KOMMYHWKATUBHbIX HaBblKOB Ha pPa3HbIX YPOBHAX [NA pelleHus 3a4ay, COOTBETCTBYHOLLMX TUNY
NPOecCUOHaNbHOW AeATeNbHOCTU, HamnpaBfeHHbIX Ha 06BEKT NPOdecCUOHaIbHON AeATeIbHOCTU
Ha OCHOBe (JOPMMPOBAHWA COOTBETCTBYIOLMX KOMMeTeHUMn. ObecrneynBaeT BbINONHEHUE
TPYZOBbIX AEACTBUIA B pamMKax TPYZLOBbIX (DYHKUMIA npoteccnoHansHoro craHgapta (02.005 Bpau-
CTOMATOo/sor).

TeKyLMiA KOHTPONb OCBOEHWUA AUCUUNAMHBI (MOAYNS) OnpefenseTca npu akTUBHOM W/vau
WNHTEPAKTUBHOM B3aMMOAeNCTBUM 06YyYaroLLMXCA U npenojasaTenis BO BPeMS KOHTAKTHOW paboThl,
npy  LEMOHCTpauuM NpaKTUYECKUX HaBbIKOB W YMEHW, oueHKe paboTbl € 1a60paTopHbIM
0b60opyfOBaHMEM, peLleHUn TUMOBbIX 3afa4y, TeCcTUPOBaHWUMW, MpPefyCMOTPEHHbIX (opMUpyemMbiMU
KOMMNEeTEHLMAMN peannsyeMoii ANCLMnAnHbI (MOgyNs)

[MpomexyToyHaa atTectauus NPOBOAUTCS B (hopMe, NPesyCMOTPEHHOWN YYebHbIM MI1aHOM C
MCMoMb30BaHWEM TECTOBOI0 KOHTPO/SA, KOHTPO/IbHLIX BONPOCOB Npu cobecesoBaHUMN.

Bonpockl no yyebHoW agucumnnanHe (MOLYNKO) BKKOYEHbI B [OCYyAapCTBEHHYHO UTOrOBYHO
aTTecTauuio BbIMyCKHNKOB.

5. OCOBEHHOCTW PEANVN3ALUNN JNCUUNTNNNHbBI /1A OBYYAKOLWNXCA C
OrPAHNYEHHBIMW BOSMOXXHOCTAMW 300POBbA N1 MUHBAJTNA0OB

5.1.1. Hannume cOOTBETCTBYIOLLMX YC/IOBUIA peann3almmn UCLMNIUHbI

[na obyvarolmxcs M3 4yucna WHBANMAOB M WAL, C OrpaHUYEHHbIMW BO3MOXHOCTAMM
300poBbsA (OB3) Ha OCHOBaHUM MUCbMEHHOrO 3afBMIEHUS AUCLMUMNNHA peanm3yeTcs C y4YeToM
0C06eHHOCTEN MCUXOMU3NYECKOr0 PasBUTUS, WHAMBMAYaANbHbIX BO3MOXHOCTEA W COCTOSHUS
30poBbS (ganee - MHAMBMAYaNbHLIX 0CO6eHHOCTEN). ObecneynBaeTcs COBMIOAEHUE CNefyHLLINX
o6Wmx TpebOoBaHW:  UCMOMb30BaHWE  CneumanbHbIX  TEXHUYECKUX  CPeACTB  00y4yeHus
KONNEKTUBHOTO W  WHAMBMAYaNbHOrO MO/b30BaHMS,, MNPEeAOCTaB/eHWe YCAYyr  acCUCTEeHTa
(NomMoLHMKa), OKa3blBalOLLero Takomy o0Oy4varoLlleMycsi Heo6XO0AUMYH TeXHUYECKYH MOMOLLb,
obecneyeHne AocTyna B 34aHWA W MOMELLEHWS, e MPOXOAAT 3aHATUA, ApYyrue ycnoBusi, 6e3
KOTOPbIX HEBO3MOXXHO W/IN 3aTPYAHEHO M3y4YeHUe ANCUUMANHDI.

5.1.2. O6ecneyveHne cobnroaeHUs 06X TpeboBaHN

Mpn peanu3aumMnm AUCUUMNAMHBI Ha OCHOBaHMM MWUCbMEHHOrO 3asB/eHWs 0O0y4aroLLerocs
obecrieumBaeTcad CcobMOfeHME CcnefyloWmx o6wWnx TpeboBaHWIA: NPOBeAEHME 3aHATUMIA  ANns
obyvarowmnxca-nHeanngos 1 nuy ¢ OB3 B 0AHONM ayAMTOPUM COBMECTHO C 0Oy4varowmmucs, He
MMEKLLMMN  OFpaHMYEHHbIX BO3MOXXHOCTEM 3[0POBbS, €CAM 3TO HEe COo3[4aeT TPyAHOCTeNn
obydyarowmmcs; MpuUCyTCTBME B ayaAMTOpPUM accucTeHTa (acCUCTEHTOB), OKasblBatoLero(nx)
obyvyalWmMmMca  Heob6XOAMMYK  TEXHMYECKYHD TMOMOWb C  Y4YeTOM WX WUHAMBUAYaAbHbIX
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0COOEHHOCTEH; MOJIb30BaHIE HEOOXOIUMBIMU O0YHaOIUMCS TEXHUYECKHIMHU CPEACTBAMH C YIETOM
WX UHIUBUAYAJIbHBIX OCOOCHHOCTEH.

5.1.3. JoBenenue no cBeneHHss OOYYAOIIUXCS C OrPAHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBBS B TOCTYITHOM Ut HUX (POpMe BCEX JIOKATbHBIX HOPpMaTUBHBIX akToB ®I'5OY BO TIMY
Munsapasa Poccun.

Bce nokanpHbie HopMaTuBHble akTel @I BOY BO TIMVY Munszapasa Poccun no Bonpocam
peanu3ay TUCIUILTHHBI (MOAYJIs) TOBOAATCS A0 cBeaeHus odyuarommxcs ¢ OB3 B mocrymHo#
11 HUX opme.

5.1.4. Peanusauus yBeNWYEHUs MPOJOJDKUTEIBHOCTH MPOXOXKACHUS MNPOMEXKYTOYHOU
aTTeCTallMd 10 OTHOLICHHIO K YCTAHOBJEHHOW NPOJOJDKUTENBHOCTH Ml OOyHaroLerocs ¢
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbSI.

@opMa TMPOBEOCHUS TEKyLledH W MPOMEKYTOUHON aTTecTalli MO AUCLUMIUIMHE IS
00y4armuxcst UHBAJIMIOB H JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS yCTAHABJINBAETCSI C
yUETOM HHIUBUAYAIbHBIX INCUXO(U3NYECKHX OCOOeHHOCTEH (YyCTHO, NMHUChMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIBIOTEPE, B (JOpME TECTHPOBAHUA U T.I1.). IIpONOIIKHTENBHOCTD MPOXOKICHHS
IPOMEXYTOUHON  aTTecTalMd IO OTHOLIEHWI0O K  YCTAaHOBJIGHHOW IPOAOJIKUTEIbHOCTH
YBEJIIMYMBAETCS IO MUCBMEHHOMY 3asIBJIICHHIO OOYYaIOIIerocsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU
310poBbs. 1IpOOIKUTEIHPHOCTh TOATOTOBKY OOYHArOIIErocss K OTBETYy Ha 3a4eTe yBEJINYHBACTCS
He MeHee YeM Ha 0,5 Jaca.
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