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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

1.2 Tunel 3amay mpoQeCCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- MEIUIMHCKUI

- OpraHU3allMOHHO-YIIPABICHYECKUI

1.3 JlucuuriinHa OpHEHTUPOBAaHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHATbHOU IeSTEILHOCTH B
cdepax: 02 3apaBooxpaHenue (B chepe okazaHUsl MEPBUYHON MEIUKO-CAHUTAPHON MOMOIIY HACEICHUIO B
MEAWIIMHCKUX  OpPraHW3alusaX:  IOJHUKIWHUKAX, aMOylaTopusX,  CTallMOHAPHO-MOTUKINHIYECKIX
YUPEKACHUSIX MYHUIUIAIBHON CUCTEMBI 3PAaBOOXPAHEHUS U JIEUEOHO-MPOPUIAKTUICCKUX YIPEKICHUSAX,
OKa3bIBAIOIIINX MIEPBUYHYIO MEIUKO-CAHUTAPHYIO MIOMOIILb HAaCEJICHUI0);, 07
AJIMUHUCTpATUBHO-yIIpaBIeHUYecKass M Oo(duCHas NesTeNbHOCTh (B cdepe NeaTenbHOCTH OpraHU3aIui

3/IpaBOOXPAHECHMUS)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-8 CrnocobeH co3aBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
podecCrOHALHOM
JIEATENIEHOCTU OE€30IMaCHbBIE
YCIIOBUS
JKU3HENEATENHLHOCTH I
COXpaHEHUS MPUPOTHOM
cpensl, o0ecneueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ Y BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

HpI/IMeHHeT OCHOBHBEIC (1)I/IBI/IKO-XI/IMI/ILI€CKI/IC IIOHATHUA H
TCOpHUUN Ha IMPAKTHUKE, AHAJIU3UPYCT PE3YIbTAaThI
(1)I/I3PIKO—XHMI/I‘ICCKPIX MCTOAOB HCCJIICAOBAaHHA CTPOCHHA,
CBOMCTB M peaKI_II/IOHHOﬁ CITIOCOOHOCTH COCI[I/IHCHI/Iﬁ JUJIsL
peICHUA HpO(l)CCCI/IOHaIIBHBIX 3aga4d

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VK-8 CnoocobeH co3paBarh

U TOAIEPKUBATh

B IIOBCEIHEBHON JKW3HU U B

npodeccHoOHANbHON JESITENLHOCTH O€30MacHbIe YCIOBUS KU3HEACSITEIbHOCTH IS
COXpaHEHUs MIPUPOTHON Cpebl, 00ECIeUeHUs YCTOWYMBOTO Pa3BUTHS OOIIECTBA, B TOM
YHCIIe IPU YTPO3€ U BOSHUKHOBEHUH YPE3BBIYANHBIX CUTYallMi M BOCHHBIX KOH(IUKTOB

No HanmenoBanme
/1 JIACLIVIUINH,
OTIPEIEISIOIINX
MEKTUCIUTUTHHAPHEIE
CBS3U

®dopma
obydeH
us

Ounas
(cemect

p)




—

be3omacHoCTB
JKU3HEIESATENTLHOCTH

2 |MenunuHcKas Gusuka | +

2. Mecto nucuumimabl B cTpykrype OIl cnenmanurera:
HNucrummHa «XWMHSD» OTHOCUTCA K o0s3aTrenpHOM uacth ydeOHoro twrana OIl mo HampaBieHHIO
noarorosku 31.05.01 - JIeueOHOE Helto.

JucuumnHa «XuMus» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHUILUIMHEL: 4 3.€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast paborta 64
Jlexmm (JIextmm) 16
JlaGoparopnsie (J1ab. pab.) 32
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 44
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]0O0 |0 ]|O
1 cemectp
1 ONEeMEHTHI Pemenne
XUMHYECKOM CUTYaIlMOHHBIX
TEPMOJUHAMUKH U 3aja4; 3amuTa
XUMUYECKOM J1a00paTOPHBIX
KUHETUKH. pabor;
OCHOBHBIE THUITBI > 112l a |10 KonTponbHas
XUMUYECKUX pabora
paBHOBECHI 1
MIPOLIECCOB B
(YyHKIIMOHUPOBAHUHT
KHUBBIX CUCTEM




2 CsoiictBa Pewenune
pacTBOpOB CUTYaI[MOHHBIX
HU3KOMOJICKYJISIPHBI 3aja4; 3amura
X BEILECTB. 1a00paTOPHBIX
[TporonuTHueckue 8 |10 | 6 |20 pabor;
paBHOBECHS U KontponbpHas
MIPOLIECCHI. pabora;

KontponbpHas
pabora

3 PU3UKO-XUMHUS Pemenne
MOBEPXHOCTHBIX CUTYaIlMOHHBIX
SIBJICHUN U 3aJ1a4; 3amnmra
JUCIIEPCHBIX CUCTEM | 4 6 | 4 |10 J1a00paTOPHBIX
B pabor;
(GYHKIIMOHUPOBAHUU KontponpHas
KUBBIX CHCTEM pabora

4 XuMHS 2JIEMEHTOB. 3amura
CsoiicTBa 21412 | 4 1a00paTOPHBIX
pactBopoB BMC pabor

Tema 1. DiieMeHTBI XUMHYECKOH TEPMOAUHAMUKHI U XUMHYECKOH KHHeTHKH. OCHOBHbIE THIIbI
XHMHYECKHX PABHOBECHH M POLEcCOB B PYHKIIMOHMPOBAHUH KUBBIX CHCTEM

(YK-8)
Jlexknus.

Jlexums-Buzyanu3zanyst 1. OCHOBHBIE OHSATHS XUMHUYECKON TEPMOIMHAMMKH U OuosHepreTuku. IlepBoe u
BTOpPOE Hayajla TEpMOAMHAMUKU. XUMHUUYECKasl KHHETUKA U KaTalnu3. XUMUueckoe paBHoBecue. IIpenmer n
METO/IbI XUMHUYECKOM TepMOAMHAMHKH. B3auMocBs3p MeXIy mpoleccaMu oOMeHa BEIIEeCTB M DHEPTUH B
opranusme. XuMU4ecKas TEpMOJMHAMUKA KaK TeOpeTuyeckas 0CHOBa OModHepreTHKH. OCHOBHBIE TOHATHS
TEPMOAMHAMUKU. VIHTEHCUBHBIE U SKCTEHCUBHBIE NapameTpbl. DyHK1MsA cocTosHNA. BHYTpeHHs SHEprusl.
Pabota u Terora - n18e GpopMbl niepeadn SHEPrur. THIBI TEPMOJUHAMUYECKUX CUCTEM (M30JIMPOBAaHHEIE,
3aKpBITBIC, OTKPBIThIE). THUIBI TEPMOAMHAMHYECKHUX TMPOIECCOB (M30TEpPMUYECKHE, H300apHbIE,
n3zoxopHsle). CranmaptHoe coctosHue. llepBoe Hauano TepMmonMHaMuku. OHrTanenusa. CraHgapTHas
SHTAJBIMS 00pa30BaHUs BEIIECTBA, CTAHAAPTHAS SHTAIBIMS cropaHus BemecTBa. CTaHaapTHAs SHTAIBIUSL
peakiuu. 3akoH ['ecca. [IpuMeneHune nepBoro Havyajga TEPMOJMHAMUKM K Ounocucremam. Bropoe Havaso
TepMoauHaMuKu. OOpartumble U HeoOpaTUMble B TEPMOJUHAMUYECKOM CMBICIE MPOLECCHl. DHTPOIHSL.
Oneprust ['n66ca. Tepmoaunamuueckue ycioBust paBHoBecus. CrannapTHas sHeprust [ m606ca oOpa3oBaHus
BEIIEeCTBa, CTaHAapTHas sHeprus [m60ca Ouomormueckoro okuciaeHus BemiectBa. CTaHIapTHas SHEPrUs
'm66ca peakuuu. I[IpuMepsl SK3epProHMYECKHX U SHICPrOHMYECKUX IPOLECCOB, MPOTEKAOUINX B
OpraHu3Me.

[IpenMeT 1 OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKUA. XUMHUYECKas KNHETUKA KaK OCHOBA ISl U3yYEHUs
CKOpOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PeakIuu, CPEeHss CKOPOCTh PeaKkiuu B
WHTEpBalie, UCTUHHAs CKOpocThb. Kiaccudukanuu peakuuii, OTpUMEHSIOIIMECS B KHHETHUKE: peakiuw,
TOMOTEHHbIE, TE€TEPOreHHbIE M MHUKPOTeTEpOTeHHbIE; PEaKLUU IPOCThIE U CIOXKHbIE (MapajienbHble,
MOCJIEJIOBATENbHBIE, COINpPSKEHHbIE, IeMHbIe). MONEKyIIpHOCTh 3JIEMEHTAPHOTO aKTa  PEeaKIIUH.
Kunernueckne ypaBHenus. Ilopsgoxk peakumu. Ilepmon mnomymnpeBpamieHusl. 3aBUCUMOCTb CKOPOCTH
peakuuu oT KoHUeHTpauuu. KuHetnyeckue ypaBHEHUS! peakilfil mepBoro, BTOPOro U KyJIE€BOTO MOPSAKOB.
DKCIIepUMEHTAJIbHbIE METOJbl ONPEIENIEHUs CKOPOCTH M KOHCTAHTHI CKOPOCTH peakiuil. 3aBUCUMOCTb
CKOPOCTH pEaKIUH OT TemmuepaTypbl. TemmnepaTypHblii KOA((UIHUEHT CKOPOCTH peakUuhd U €ero
O0COOCHHOCTH JJIsi OMOXUMHUYECKUX MPOLIECCOB. DHEPTreTHUECKHUI MPO(UIIb peakiiu; SHEPTusl aKTUBAIHIH;
ypaBHeHue Appenmyca. Karamus. [OMOTeHHBIH M Te€TEpPOTeHHBIM KaTaln3. DHEPreTUYCCKHi Mpoduih
KaTauTH4YeCcKoi peakiuu. OCOOCHHOCTH KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB.



Xumuueckoe paBHOBecue. OOparuMpie M1 HEOOPATUMBIC 110 HAMPABICHHUIO PEAKINH. TepMOTUHAMUYECKUE
YCIIOBUSI PAaBHOBECHS B W3OJIMPOBAHHBIX M 3aKPBITHIX CUCTeMax. KOHCTaHTa XMMUYECKOTO PaBHOBECHSI.
OO01masi KOHCTaHTa MOCJIEIOBATEIFHO U MAPAJUIEIHHO MPOTEKAIOIIUX MPOIECCOB. YpaBHEHUS U30TEPMBI U
M300apbl XUMUYECKOH peaKIlvu.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue 1
OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PeaKluil (TepMOAUHAMMKA, KHHETHUKA)
Pazo0pats TeopeTndeckuii Mmarepua:

1. TIporHo3upoBaHuE HaNpaBICHUS CaMOIPOM3BOJIBHO MPOTEKAIOIIMX IIPOLECCOB B M30JIMPOBAHHON U
3aKpBITON CHCTEMAax; POJIb SHTAJIBIIMHHOTO M SHTPOMUUHOTO (PaKTOPOB.

2. Kak omnpenensieTcst U3MEHEHHUE SHTPOIIMM CUCTEMBI B PE3YJIbTaTe MPOTEKAHUS ONPEACIEHHOTO IIpoLecca B
CTaH/IapPTHBIX YCIOBUSAX?

CuryanmoHHbI€ 3a/1a4U:

1. Cxopocts peakiuun A+2B=AB2 mnpu konnentpamuu A 0,2 mons/n u B 0,4 monw/n paBaa 0,08
MoJTB/(J1-MuH). OnipeieTuTe KOHCTAHTY CKOPOCTH B3auMoeicTBrsI A u B 1 ykaxkute e€ pasMepHOCTb.

2. ITpu 150°C HekoTopast peakmus 3akaHduBaeTcs 3a 16 muH. [IpuHuMas temneparypHbiii kKodhOUIIHEHT
CKOPOCTH pEaklMy paBHBIM 2,5, paccUUTaTh, Yepe3 KaKoe BpeMs 3aKOHUUTCS 3Ta PEAKIHs, €CJId MPOBOIUTH
eé€ ipu 80°C.

3. Ilepuon momypacnajga MHCEKTHULMIA COCTaBisieT 6 MmecsueB. HexkoTopoe KOIMYECTBO €ro momajio B
BONIOEM, T1e ycraHnoBuinachk kKoHueHTpamus 0,000001 monb/n. 3a kakoe Bpemsi KOHIICHTPAIUsI HHCEKTHUIIUIA
noHuzutcs 10 yposus 0,00000025 mons/n?

4. PaccunTaiiTe M3MEHEHHE SHTPOIHMH, YHTAIBIUU U dHeprun [mOOca mpu C.y. s peakiud OKUCICHHS
IJTIOKO3BI JI0 ATaHOJa, MPOTEKAIOIe B OpraHu3Me:

C6H1206 (k) =2 C2ZH50H(x) + 2 CO2(1).

IIpakTH4eckoe 3ansATHE 2

OcCHOBHBIC THIIBI PABHOBECHI M IPOLIECCOB KMU3HEACATEIbHOCTH

Pazo0pare TeopeTnueckuil MaTepuat:

1. ITporuo3upoBaHue CMEIICHUSI XUMHYECKOTO PAaBHOBECHS.

CuryanmoHHbI€ 3a/1a4H:

1. Brluucnure mpu CTaHIAPTHBIX YCIOBUAX KOHCTAHTY PAaBHOBECHS peakUuu 0Opa3oBaHHUS METHIIOBOTO

cnupra: CO(t) + 2 H2(1) «» CH3OH(x). CnenaiiTe 3aKIIO4eHHE O MPAKTUICCKON OOPaTUMOCTH PEaKIuu
NIPU CTAHJAPTHBIX YCIOBHSX.

2. PaBuoBecue B cucreme N2(1) + 3 H2(r) « 2 NH3(r) ycTaHOBWJIOCH HpHU CIAEAYIOMIMX 3HAYCHUSIX
pPaBHOBECHBIX KOHLEHTpauuii: a3or — 0,3 momnw/in, Bomopon — 0,8 mons/ m ammuak — 0,5 Mousb/m.
Omnpenenuts Kp 1 ncxoHbie KOHIIEHTPALUK a30Ta U BOAOPOA.
3. Jlns npuBeAEHHBIX HIDKE YpaBHEHHM HamumuTe (GopMyIibl AJis oNpeneseH sl KOHCTaHThl paBHOBecHs. B
KaKOM HaIpaBJIEHUU CMECTSITCSI paBHOBECUS NIPU yBeJIMYEHUH JaBieHus. OTBeT 000CHOBATh.
1) 2NH3(r) <> 3H2(r) + N2(r); 2) ZnCO3(x) <> ZnO(k) + CO2(1);
3) 2HBr1(r) <> H2(r) + Br2(x); 4) CO2(r) + C(rpadur) <> 2CO(1).

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue 1
O3HakoMuTeabHas JadboparopHasi padora. [IpaBuiia TexHukn 0€30MaCHOCTH NP padoTe B
XHMHYECKOH J1a00paTopum.
IIpaBuia padorsl B xummn4eckoii jadoparopuu. IIpasuiia nporuBono:kapHoii 6esonacHoctu. Mepbl
OKa3aHus NepBOi MOMOIIH NMPHU HECYACTHBIX CJIydasix.
[lepen HauasoM paboThl HEOOXOOUMO BHUMATEIBHO W3YUHMTh COAEP)KAHHUE ONBITA U YCBOUTH TEXHHUKY €rO
WCIIOJTHEHUS, @ HE YUTaTh X0 pabOThl BO BPEMs BBIIIOJHEHHS SKCIIEPUMEHTA.
Ha naGopaTropHbIX 3aHATHSAX MO XUMHH BCE OMbBITHI MPOBOJSATCS C MajbiM KOJIMYECTBOM PEaKTHUBOB, YTO
CHIDKAET PUCK BO3HUKHOBEHUS! HECUACTHBIX CIIy4aeB, HO MOJHOCTHIO He HcKiItouaeT. [loaTroMy Heo6xoanumo
coOnofaTh MpaBWJia TEXHUKHU OE30MACHOCTH, a TakXKe 3HAaThb MEphl OKa3aHUs NEPBOM MOMOIIM MpU
HECYACTHBIX CITyYasX.



JlaGopaTtopnasi pab6ora Ne 1. HaBbpikn paGoThl ¢ XUMH4YECKOM MOCYA0H

Lenb pa®oThl: M3y4YHTh KiIacCH(DUKAIIUIO XUMUYECKOW MOCYIBI B 3aBUCHMOCTH OT Ha3HadeHus. [IpaBumiia
paboOThI CO CTUPTOBKOM, TUTIETKOM, OIOPETKOM.

KoHTpospHBIE BOIPOCH U 3aAaHUS: TIPEATIOKEHHBIN HAOOp XUMHUECKOU mTocyasl (puc. 1-3) 3apucoBaTh 1
OTIpe/IeTTUTh Ha3HAYCHHE B TaOOPATOPHOI MPaKTHUKE.
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JlaGopaTopHoe 3aHsiTue 2



JlaboparopHasi pabora Ne2. OnpenesneHue TenjaoBoro 3pgexra peakiuu HedTPpaTU3aluu
OJTHOOCHOBHOM KHCJIOTHI PACTBOPOM LIE104HU

Lenp paOoOThI: HAYYUTHCS SKCIEPUMEHTAIBLHO OMPENEeNiATh TEeIIOBbIE 3()(EKTH XUMHUYECKUX PEaKIIHi.
Paccuutare TemaoBoil 3¢ GeKT peakiuy HEUTpaIu3alui OJHOOCHOBHOW KHCIIOTHI M OMPEAEIUTH MPOICHT
OLIHOKH.

KoHTponbHbIE BOTPOCHI:

1. Uro Ha3biBaeTcs TepMoIMHaMHuecKord cucteMoi? Kakue mnapameTpbl XapaKTepU3yIOT COCTOSHHE
CHUCTEMBI?

2. Kak omnpenensieTcst U'3MEHEHHE SHTPOIIMM CUCTEMBI B PE3YyJIbTaTe MPOTEKAHUS ONPEAEIEHHOTO MIpoLiecca B
CTaH/IapPTHBIX YCIOBUSAX?

3. Yto HaszbiBaeTcs TEIUIOBBIM 3pdexrom peakiuu? Ilpyn Kakux ycIOBHSX OH Ha3bIBACTCS M3MEHEHHEM
SHTAJIBIIUU peaKLUu?

4. HanumuTe ypaBHEHUS XUMHYECKON peakiuu (B MOJHOM WM COKPAIICHHOM HWOHHOM BHJE), TEIJIOBOMH
3¢ deKT KOTopoi ompenenseTcs B SKCIepuMeHTe. KakoB 3HaK SHTANBNHUUA M TEIUIOBOTO 3 dekra 3Toi
peakiuu?

JlaGopaTopHoe 3ansitue 3

JlabopaTopHas padora Ne 3. CkopocTh XMMHUYECKOH peakuuu

Ilenp paGoThl: U3YyUUTh BIMSHHE KOHUEHTPALUU PEarupyrollux BEIIECTB, TEMIIEPaTypbl U MPUCYTCTBUS
KaTaJIu3aTopoB Ha CKOPOCTh XMMHUYECKOM peaklnu.

KoHTponbHbIE BOTPOCHI:

1. Yto Ha3pIBalOT CKOPOCThIO XuMmHU4eckoi peakuuu? Kakopa ee pasmepHocts? Kak v moueMy CKOpPOCTh
XUMUYECKON peaKkuu 3aBUCUT OT KOHIICHTPALIMK PEarupyrolnx BEECTB U TEMIIEPaTyphl?

2. Yro Takoe 3Heprus akTupauuu’?

3. YUro Takoe KaTanu3aTop, HHruouTop?

4. Ot xakux (aKkTOpPOB 3aBUCHUT CKOPOCTh XMMHUUeckoi peakuuu? IlpuBenute (GOpMyIHpOBKH 3aKoHA
neiicTBus Macc U npasuia Bant-T'odda.

JlaGopatopHoe 3ansiTue 4
JlaGopaTopHasi padora Ne 4. XuMu4ecKkoe paBHOBecue

Lenp paGotel: M3yunTh (akTopbl, BIUSIONIME HA CMELICHHE XMMHUYECKOro paBHOBecus. CmereHue
XMMHUYECKOTO pABHOBECUS IIPU HW3MEHEHUM KOHLEHTpauui pearupyronmx BeuiecTB. (CwmerieHue
XUMUYECKOTO PaBHOBECHS IIPU U3MEHEHUHU TEMIIEPaTyphl.

KoHTponbHbIE BOTPOCHI:
1. Maiite onpeneneHue NOHATUIO «XUMUYECKOE PABHOBECHEY.
2. Chopmymupyiite npunnun Jle-Illarenspe.

3. Kak BiusieT Temneparypa Ha cMeIeHe XUMUYeCKoro paBHoBecus? OObSICHUTE 3TO CMELICHNUE Ha
KOHKPETHBIX IpuMepax/

Pemenne cutyanmoHHbIx 3a1a4 (Tema: TepMoauHamMuKa, KHHETHKA. XUMUYECKOE PABHOBECHE).
JlaGopaTopHoe 3ansiTHE 5

KontponpHueiii cpe3 mo Temam: OCHOBHBIE 3aKOHOMEPHOCTHM MPOTEKAHUS XUMHUYECKHX pEeaKIuil
(TepMoIMHAMMKA, KUHETHUKA), XAMUYECKOE PABHOBECHE.

Pemenue cutyanMoHHbIX 3a/1a4.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yuuTh MaTepuaibl JIEKIUHU, Y4€OHOM IUTEpaTyphl U APYrUX UCTOYHUKOB MO IaHHOU TEME.
2. OTBETUTH HA BOMPOCHI:
1. Yro Takoe KOHCTaHTa paBHOBECUS XUMUUYECKOW peakLuu’?
2. KakoBbl 0COOEHHOCTH BBIPaKEHUSI KOHCTAHTHI PABHOBECHSI JJIsl TETEPOTEHHBIX XUMUYECKUX MPOIIECCOB?
3. Kak koHCTaHTa paBHOBECHS CBsI3aHA C U3BMEHEHUEM M300apHO-U30TEPMHUUECKOTO MOTEHIINANA PEAKITUU?
4. TepMoaMHAMHUYECKHE MAPAMETPhl, XapaKTEPU3YIOLUE COCTOSIHUE CUCTEMBI.
3. Pemuts 3amaun:
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1. KoncranTa ckopocTH pacnaga neHuuHannHa npu 36 °C pasuna 6-10° c-1. a npu 41 °C ona cocraenger
1.2-10-5 c-1. BeramcnuTe TeMOepaTVpHBIH Ko3d)OHUHEHT peakiHy.

2. PaccumTafiTe H3MeHeHHe SHTPONHH, SHTANBNHH H SHEPrHH | w0ODca peakuwH o00pazoBaHHA
rmuumarmanasa 2 CH(NH;))COOH (x) — CH(NH;)CONHCH,COOH () + H,O(x) npu 298K.

3. Jna peakmmm 2 NOy(r) < N;Ou4r) eprmcmte AG'p-nmE B TemmepaTyvpy, OpH KoTopoH oba
HANPAaEIeHHd IPOLECCa PAEHOEEPOATHEL

4. [TonroToBUTHCS K MMCEMEHHOM KOHTPOJILHOU paboTe ¢ AIeMEHTaMU TeCTHPOBAHUS/KOHTPOIBHBIN Cpe3.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BenlecTB. [IpoTosimTnyeckue paBHoOBeCcHs U
npoueccol. (YK-8)
Jleknus.
Jlekuug-pusyanuzanusa 2. CBOICTBa pacTBOPOB HU3KOMOJIEKYJSPHBIX BellecTB Posb BOABI M pacTBOPOB B
KHU3HEACITeTbHOCTH. PUBNKO-XUMUUECKUE CBOWCTBA BOJIbI, 00YCIOBIMBAIOIINE €€ YHUKAJIbHYIO POJIb KaK
€IMHCTBEHHOTO0 OHOpacTBOpHUTENS. ABTONPOTONN3 BOjbl. KoHCTaHTa aBTOMpOTONIN3a BOMABI. 3aBUCHUMOCTD
PacTBOPUMOCTH BEILIECTB B BOJE€ OT COOTHOUICHHS] THAPOMUIBHBIX U THAPOPOOHBIX CBOICTB; BIHSHHE
BHEUIHUX YCJIOBHI, HA pacCTBOPUMOCTb. TepMoanHaMuka pactBopeHus. [loHarue o6 uaeaabHOM pacTBOpE.
CrocoObl BeIpaXKEHUsI KOHIIEHTpaIui pacTBOpoB. KommuraruBHBIE CBOWCTBA pa30aBIICHHBIX PAacCTBOPOB
HEAIEKTPOIUTOB. 3aKOH Payns v ciencTBus W3 HEro: MOHMKEHHE TEMIEPATypbl 3aMEpP3aHHsl PacTBOpa,
MOBBIIICHUE TEMIIEpaTypbl KHUIIEHUS pacTBopa, ocMoc. Ocmoruueckoe aaBieHue: 3akoH Bant-Todda.
TepmoauHamuka pacTBOpoB. ['maponu3 cosnel. DIeKTpONPOBOAHOCTh PACTBOPOB AIEKTPOIUTOB U TKaHEH
opranusma. KominraTuBHbIE CBOMCTBAa pacTBOPOB JJIEKTPOJIMTOB M HEAIEKTPOJIMTOB. DJIEMEHTBI TEOPUHU
PacTBOPOB CHIIbHBIX ANEKTPoJaUTOB Jlebas-Xiokkens. OCMOISIBHOCTE U OCMOJSIPHOCTh OHMOJIOTUYECKUX
KHUAKOCTEH U neppy3MOHHBIX pacTBOPOB. Poib ocMoca B OMOJIOrMYECKUX CHCTEMAX.
Jlexnus-Busyanuzanus 3. [Iporonuruueckue paBHOBeCHs U mpotiecchl. bydepHsie cuctemsl. [eTeporeHHbIe
paBHOBECHUS B pPAacTBOpax OHIeKTpodauToB [Iporonurtmueckue peakuuu. HMoHuM3amwsi crnaObIX KUCIOT H
ocHoBaHuM. KOHCTaHTa KHUCIOTHOCTH W OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCIOTHOCTU U
KOHCTAHTOM OCHOBHOCTHM B CONpPSDKEHHOW mpoToiauTHdyecko mape. KoHkypeHuuss 3a MpOTOH:
M30JINPOBAHHOE M COBMEIICHHOE MPOTOIUTHYECKHe paBHOBecHs. OOmias KOHCTaHTa COBMEIICHHOTO
MPOTOJIUTHYECKOTO paBHOBecHs. [wuaponu3 comeil. CTenmeHb W KOHCTaHTAa THIAPONH3a. AMOOIUTHIL.
N3osnekrpuueckass Touka. bydepHoe neiicTBHEe - OCHOBHOW MEXaHHM3M MPOTOIUTHYECKOTO TOMEOCTasza
opranm3ma. Mexanusm aerictBus OydepHbIx cuctem. 30Ha OydepHoro neiictBus u OydepHas eMKOCTb.
Pacuer pH nporonutnueckux cucreM. l'ereporeHHble peakluu B pacTBOpax 3JeKTponutoB. KoHcranTa
pactBopuMoCTH. KOHKypeHIusl 3a KaTMOH WJIM aHUOH: M30JMPOBAHHOE U COBMEIIEHHOE TeTEPOreHHBIC
paBHOBECHUSI B pacTBOpax 31eKTponuToB. OOIIasi KOHCTAHTa COBMEIICHHOTO Te€TEPOTEHHOTO PABHOBECHS.
VYenoBusi o0Opa3oBaHHMsI ¥ PAaCTBOPEHHUS OCAAKOB. Peakumu, nexainye B OCHOBE 00pa3oBaHUS
HEOPTaHMYECKOTO BEIIECTBA KOCTHON TKaHU TUApOKcuAdocdara kambiusa. MexanusM (yHKIUOHUPOBAHUS
KanpIuit-ocdarnoro Oydepa.
Jlekuuga-puszyanuzamusa 4.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pEaKIMU  JJIEKTPOHHAs  TEOpHUs
OKHCJIeHUs-BOccTaHOBIeHUs. Kimaccudukanusi OKMCINTENbHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaBieHue
YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Biausinue cpeapl pactBopa Ha nporekanue OBP.
[ToTeHmanpl OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX AIEKTPOAOB. MeXaHU3M BO3HUKHOBEHHS 3JIEKTPOIHOTO
U penokc-nmoreHnuanoB. YpaBHeHuss Hepncra-Ilerepca. CpaBHuUTENbHas Cujla OKUCIUTENEH U
BOCCTAHOBUTEJICH. [Iporno3upoBanue HaIlpaBJICHUS PEAOKC-TIPOIIECCOB o BEJIMYMHAM
penokc-noreHuManoB. KoHcTaHTa OKHCINTEIbHO-BOCCTAHOBUTEIBHOTO MPOIIECCA.
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Jlexuus-Buzyanuzanus 5. KomiuiekcHble coennHenus. Vcnonb30BaHue KOMILUIEKCOB METAJUIOB B MEIULIMHE
OcHOBHBIE TOJIOKEHHE KOOpAWHAIIMOHHON Teopun Bepnepa. Knaccudukarus, uzoMepus, HOMEHKIATypa
KOMILUIEKCHBIX COeIMHEHMH. J{ncconuanus KOMIUIEKCHBIX HOHOB. KoHCTaHTa HECTOMKOCTH (YCTOMYMUBOCTH).
Kommuiekcoobpa3oBanue B opranuszme. Peakuuu 3amernenust aurangoB. KOHKypeHIUS 3a JIMraH] WK 32
KOMIUIEKCO0Opa30BaTelib: M30JUPOBAHHOE M COBMEILICHHOE pPaBHOBECHs 3aMelleHus aurannoB. OOmas
KOHCTaHTa COBMEIIEHHOTO pPaBHOBECHS 3aMELIEHUS JIMTaHJOB. IIpencraBieHuss O CTPOEHUH
MeTaNIOEPMEHTOB U JAPYTUX OMOKOMIUIEKCHBIX COCAMHEHHN (T€MOTTIOO0MH, IIMTOXPOMBI, KOOAaTaMUHBI).
OU3NKO-XUMHYECKUE MTPUHIUIIBI TPAHCIIOPTa KUCIOPOIa reMorioOnHOM. MeTasulo-TiuraiiHblii roMeocTas
U IPUYMHBl €r0 HapyuleHus. TepMOOMHAMMYECKHE IMPUHLUIBL  XeJlaToTepanuu. MexaHu3m
LUTOTOKCUYECKOTO IEUCTBUSI COEAMHEHU TIATUHBI.

IIpakTH4eckoe 3aHATHE.
IIpakTnyeckoe 3ansitue 3
Cnoco0bI BbIpakeHHs] KOHIIEHTPAILIUHM PacTBOPOB
Pazo0parh TeopeTndeckuii Mmarepua:
1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHS COBPEMEHHOH (PU3MKO-XMMHUYECKON TEOPUH PACTBOPOB?
2. HazoBuUTE OCHOBHBIE CITIOCOOBI BBIPAKEHHUSI KOHIICHTpAIIMU PacTBOPOB. Kak cBs3aHbI MeXAy cOO0M 3TH
BEJINYUHBI?
CutyallMOHHBIE 3a]1a4H:
1. B MEUIIMHCKON MPAKTUKE UCTIOIB3YIOT FTOPMOHAJIBHBIN Ipenapar aApeHaluH B BUJIE pacTBOpoB. B
ammyne conepxurcsa 1 mi 0,1%-noro pactBopa (p = 1 r/min). Beraucnure MOISIpHYIO KOHIIEHTPAIUIO 3TOTO
pacTBopa u Maccy anpenainna B 0,5 Mi1 pactBopa, BBeeHHOTO B opranusM (Maap = 219,7 r/mMons).

2. Ilpu onpenenieHUN KUCIOTHOCTH JKEIYJIOYHOTO COKa Ha TUTPOBaHKE 15 MIT coka OBLIO M3PacX0I0BaHO
6,5 M1 pacTBOpa ¢ MOJISIPHOM KOHIIeHTparuel ruapokcuaa Harpus 0,02 monb/n. KakoBa macca constHON
Kuca0Thl B 100 M1 3KeTy1I04HOoro coka?

3. IIpu HEegOCTaTOUHON KUCIOTHOCTH KETYA0YHOTO COKA MPUMEHSIOT BHYTPb (4aCTO BMECTE C IMETICHHOM)
pa30aBICHHYIO CONSHYIO KUCIOTY ¢ MaccoBoit noneit 8%. Onpenenure monbHbie Aomu HCl 1 Boabl B 3TOM
pacTBope.

IIpakTH4eckoe 3ansTHE 4

CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHbIX BemiecTB. by(epHbie cucTemMbl

Pazo0pare TeopeTnueckuil MaTepuat:

1. Kakyto posib Urpaet ocMocC B KUBBIX cuctemax? [IpuBenure npumepsl.

2. Kak u3MeHHUTCS TeMIlepaTypa 3aMep3aHusi pacTBOpa caxaposbl, €CIM B HEro J00aBUTh: a) BOLY, O)
MoueBuHY? [laiiTe KpaTKue NOsSCHEHUS.

3. OOume npeacTaBiIeHUs O MEXaHU3ME JACUCTBUS pPelIOKC-Oy(PepHBIX CUCTEM.

4. Pacuet pH OydepHbIX cucTem.

5. Ilpuponusie 6ydepubie cuctembl. MexaHu3M AeWCTBUS aMMuadHoi OydepHoil cmec.

CutyallMOHHBIE 3a]1a4H1:

1. K 50 mn 0,3 M consnoit kucnotel nobaswim 120 mn 0,125 M pactBopa ammuaka. Bwramcnure
KOJIMYECTBO aMMHaKa, KOTOpOe HEOOXOAUMO JTOOABUTh K MOTYYECHHOMY PacTBOPY, YTOObI momyuuts pH = 9.

2. Ilpu uccnenoBaHUU OCMOTHYECKON CTOMKOCTH SPUTPOLIMTOB B KIMHUYECKUX JTaOOPATOPUAX TPUMEHSIOT
docdarapiii  Oydep, KoTopwlid roTOBIT U3 Oe3BomgHoro ruapodocdara Harpus Maccoir 23,71 1
auruapodocdara narpust maccoit 4,86 r u xsnopuaa Harpus maccot 180 . OObeM pacTBOpa TOBOIAT 110 2 JI.
Brraucnure pH takoro 6ydepnoro pactsopa.

IIpakTH4yeckoe 3aHATHE S

IIporosmmTHYecKHe paBHOBecHs U Npouecchl. KoMniiekcHbIe coeANHEHU

Pazo0pare TeopeTnueckuil MaTepuat:

1. CtpoeHue rema.

2. XapakTep CBSI3U B KOMITJICKCHBIX COEANHEHHSIX.

3. Ilpumepsl KC, sBastommxcst HEINEKTPOIUTAMH; COJISIMHA, B COCTaB KOTOPBIX BXOIUT KOMIUIEKCHBIN
aHMOH, KOMIUIEKCHBII KaTHOH.
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4. TOKCI/I‘IHOCTI: TAXKCIIbIX MCTAJIJIOB.
CutyallMOHHBIE 3a]1a4H1:

1. Nmeercss BOIHBIM pacTBOp 3TWIEHAMAMHUHTeTpaanerara sxenesa (II). Kakue moHbl MOryT 3aMeHMTH B
CTaHJAPTHOM COCTOSIHMM IIeHTpasibHbINA HOH B 3ToM KC? OTBeT 00BsCHUTE.

2. Ha3oBHTE KOMIICKCHOE COEAMHEHHE, YKAKUTE KOMIUIEKCO0Opa3oBaTelb, 3apsi KOMIUIEKCOOOpazoBarTes,
KOOPAMHAIMOHHOE YHUCIO M JEHTATHOCTh JINTAaHJ, BHELIHIOIO M BHYTPEHHIOW cdepy, YKaxHuTe 3apsj
KOMIUIEKCHOTO HOHA, HAIIMCAaTh BBIPAXXEHUE JJI pacueTa KOHCTAHTHI HECTOMKOCTH U KOHCTAaHTBI CTOMKOCTH

a) [Al(H20)6]2(S04)3,
6) Ba[Cr(NH3)2(SCN)4]2

JlaGopaTopHbie padoThbI.
JlaGopatopHoe 3ansiTue 6
JlaGopaTopHasi padora Ne 5. [IpuroroBjieHue pacTBopa 3aIaHHON KOHLEHTPAIUU
[{enp pabOThI: HAYYUTHCSI TOTOBUTH PACTBOPHI 33JAHHOM KOHIICHTPAITUH.
[IpuroroBneHre pacTBOpa YKCYCHOM KHUCIOTHI 3aJJaHHOM KOHLIEHTPAIUH.
KoHTposnbHBIE BOIPOCHI:
1. 3HayeHHe TUTPUMETPUUECKOTO aHAJIN3a B MEUKO-OMOIOTMYECKUX UCCIIEIOBAHUAX ?
4. Kakum 00pa3oM MOKHO TOYHO U3MEPHUTH 00BEM pacTBopa’?
5. YUrto Takoe TO4Ka 3KBUBAJIEHTHOCTH?
6. Uto Takoe TUTPAHT U TUTPYEMOE BEILIECTBO?
7. Kakue BellecTBa Ha3bIBAIOTCA UHANKATOPAMU?

8. Urto Takoe pactBop? Kakumu cmocobamu MOXKHO BBIPa3uUTh COACPKAHWE PACTBOPEHHOTO BEIIECTBA B
pactBope?

JlaGopaTopHoe 3ansitue 7

[ToaroToBka K BBITTOTHEHUIO MPAKTUYECKON YacTh Jab0opaTopHOM paboThl — pemieHue 3aaa4 «OnpeaeneHme
KOHIICHTPAIINH BEIECTB B OMOIOTHYECKUX KHUAKOCTIX. CBOMCTBA Oy(hepHBIX paCTBOPOBY.

JlaGopatopHoe 3ansiTue 8
JlaGopaTopHasi padora Ne 6. CBoiicTBa OyepHBIX pacCTBOPOB

[lens pabGoTHI: HAYYUTHCS TOTOBHTH Oy(epHBIE PACTBOPHI; HMCCIENOBaTh 3aBHCHUMOCThH IoOKaszarens pH
OydepHOTro pacTBOpa OT KOHIICHTpAIMi KOMIIOHEHTOB Oy(hepHON CUCTEMBI.

[TpurotoBnenue OypepHbIX paCTBOPOB C Pa3IMYHBIM 3HaUeHUuEM pH.

W3yuenue BausiHUS HEOONBUINX KOJUYECTB CHJIBHBIX KHCJIOT U OCHOBAaHUHM Ha mokasareib pH OydepHoro
pacTBopa.

KoHTponbHbIE BOTPOCHI:
1. Ilepeuncnute TUBI Oy(hepHBIX PAaCTBOPOB (Ha3BaHHUE, COCTAB).
2. llepeuncnure dakxropsl, Biustoniue Ha pH OydepHoro pactBopa.

3. Onumute cdepbl CylIecTBOBaHUS U 00JacTH mMpUMeHeHHs Oy(pepHBIX CUCTeM (IPUMEHHUTEIbHO IS
’KHMBBIX OPIaHU3MOB U MEITUIIMHBI).

4. ITpuBeaure npumep Oy(hepHBIX CHCTEM KUBOTO OpTaHU3Ma.
Pemenue cutyannonssix 3aga4 (tema: Konnenrpanuu pactBopoB. bydepHbie pacTBOpHI).
JlaGopaTopHoe 3ansiTue 9

KonTponbHbIii cpe3 mo Temam: CBONCTBAa paCTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB, KOHIIECHTPAIIUU
pactBopoB. bydepHbie cucrteMmsbl. Perienre cuTyallmoHHbBIX 3a/1au.

JlaGoparTopHoe 3ansitue 10

JlabopaTopHas padora Ne 7. KommiekcHble coeTUHEHUS

[lenb paboThI: OBIaieHUE HABBIKAMU CUHTE3a KOMIUIEKCHBIX COEIMHEHUHN U HCCIIeI0BaHUE UX CBOWCTB.
Cuntes conu cynbdara terpaammuaMenu(1l) u uzyuenue ee cBOMCTB.

[TomyueHne KOMIUIEKCHBIX COEIMHEHUN C KOMIUIEKCHBIMA aHHOHAMHU U KaTHOHAMHU.

HccnenoBanue MpoOYHOCTH KOMIUIEKCOB.

JlaGopaTopHoe 3ansTue 11
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KontponpHslii cpe3 o Temam: IIpoTonurnyeckue paBHOBeCHs U IpoLecchl. KoMIiekcHble coeTMHEHus.
OBP.

Pemenue cutyannonHbix 3aga4 (Tema KoMIiiekcHble COeTMHEHNUS ).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. 3yunth MaTepuaibl JICKIHH, y4eOHOU JTUTEPaTyphl U JPYTUX UCTOYHUKOB I10 TAHHOU TeMe.
2. OTBETUTH HA BONPOCHI U PEUIUTH 3a4a4H:
1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B MEUKO-OMOJIOTMUECKUX UCCIICAOBAHMSIX ?
2. [Ipy BHYTPUBEHHOM CTPYWHOM BBEICHUHU THIPOXJIOPHIA MPEAHU30JIOHA UCIOIB3YETCS M30TOHUYECKUM
(0,9%-npr1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO TUCTHUITMPOBAHHOW BOZIBI M XJIOPHUJA HATPUS HAJO B3SITh,
9TOOBI MOMyunTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).
3. SIBnenue nzomopdusma: 3amelieHne B rupokcuadocdare kanbluus ruApOKCUI-HOHOB Ha HOHBI (TOpA,
MOHOB KaJIbIUsl HA MOHBI CTPOHIIUS.
4. Tokcudeckoe IeiicTBUE OKUCIUTENEH (HUTPAThl, HUTPHUTHI, OKCHUIBI a30Ta). O0e3BpeKMBaHUE KHUCIOPOAA,
IepoKcua BOAOPOAA U CYNIepOKCUI-HOHA. [IpuMenenne penokc-peakiuii Juist 1eTOKCUKALNH.
3. PaccunraiiTe HOHHYIO CHITy IJIa3MO3aMEIIAIOIIEr0 COJIEBOTO PACTBOPA, IPUTOTOBIEHHOTO 10
cienyrolei mponucu: amerar Hatpus — 0,2 r; xsopua Hatpus — 0,5 r; xsopua kanust — 0,1 r; Boga ans
uabekuit 1o 100 mr.
4. OcMmoTrueckoe nasieHue kpou B Hopme 740-780 klla. Berunciure oCMOJISIPHOCTh KPOBH.
5. Paccuuraiite ocmotuueckoe aasienue npu 310 K 5%-Horo BogHOro pacTBopa mIroko3sl (IU10THOCTH 1,02
r/MJ1) 17151 BHYyTPUBEHHOTO BBEICHUS MpU KpoBororepe. KakuMm sBisieTcst 3TOT pacTBOp (TUMO-, TUIIEpP- WIIN
M30TOHMYECKUM), MO OTHOLIEHHIO K pacTBOpaM, HMEIOIIMM CIEAYIOLUIME 3HAUYEHUS OCMOTHYECKOTO
nasnenus: a)780 kIla (kpoBb, BepxHsist rpanuia); 6) 3091 klla.
3. [ToaroToBUTHCS K MUCBMEHHOW KOHTPOJIBHOU paboTe ¢ AieMEHTaMH TeCTUPOBAHUS/KOHTPOJIBHEIHN cpe3.

Tema 3. @®U3UKO-XUMHS NOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM B (PYHKIIHOHMPOBAHUH
skuBbIX cucteM (YK-8)
Jlekumus.

Jlexuus-Buzyanuzanus 6. GU3NKO-XUMHUS TOBEPXHOCTHBIX SIBICHUN B (DyHKIIMOHUPOBAHUU >KUBBIX CUCTEM
AncopOLMoOHHBIE paBHOBECHS] M TpOLIECCHl Ha MOABIKHBIX TIpaHunax pasgena ¢as. [loBepxHocTHas
sHeprus [ mb6ca u moBepxHOCTHOE HaTsDKeHHE. Ancopomus. YpaBHenue ['n66ca. [ToBepXHOCTHO-aKTHBHBIC
U TOBEPXHOCTHO-HEAKTUBHBIE BelIeCTBA. VI3MEHEHHE MOBEPXHOCTHON AKTUBHOCTH B TOMOJIOTHUYECKHUX
psanax (mpaBuio Tpay6e). M3orepma amcopOumm. OpueHTaIuss MOJEKYJI B TOBEPXHOCTHOM CJIOE H
CTpyKTypa OuomMeMOpaH. AICOpOIMOHHBIE pAaBHOBECHS Ha HEMOABMKHBIX TpaHMIAX paszaena das.
duznueckas ancopOuust U xeMocopOIus. AAcopOIus ra30B Ha TBEPABIX Telax. AJICOpOIrs U3 pacTBOPOB.
VpaBuenue Jlenrmioopa. 3aBHCHMMOCTh BEIMYMHBI aacoOpOIMKU OT pa3iIudHbiX ¢akrtopos. [IpaBuio
BbIpaBHMBaHUA ToJsipHOCTed. M30uparenbHas ancopOuus. 3HaueHuEe aacOpOIMOHHBIX IMPOILIECCOB s
KHU3HEACSITETbHOCTH.

Jlexuus-Buzyanuzanus 7. OU3MKO-XUMHUS JUCHEPCHBIX CUCTEM B (PYHKUHOHHUPOBAHUH >KUBBIX CHCTEM
Knaccudukanus nucnepcHbix cucreM. Knaccudukaius TUCHEPCHBIX CUCTEM IO CTENEHH JUCIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CUiie MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXTy IUCTIEpCHOM (azoit
U JaucrepcruoHHOM cpenoi. Ilpupoma kosmtouaHoro coctosiHus. [lomydeHune M CBOMCTBA JUCHEPCHBIX
cucreMm. [lonmyyeHue cycneH3uil, SMyJIbCUH, KOJUIOMIHBIX pacTBOPOB. JlHanu3, 3IeKTpOaAHAIN3,
yaprpaduiasTpanus. DOusnKo-XUMUYECKHE MPUHIMIBI  (YHKIIMOHUPOBAHUS HCKYCCTBEHHOM MOYKH.
MonexynsipHO-KUHETUYECKHE CBOICTBA  KOJUIOWTHO-IAMCIIEPCHBIX CHCTEM: OpOYHOBCKOE JABHXKEHUE,
muddy3us, OCMOTHYECKOE JaBleHHE, CEeIMMEHTAllMOHHOE paBHOBecue. ONTHYECKUE CBOMCTBA:
pacceuBanue cBeta (3akoH Panes). CtpoeHne ABOWHOTO AIIEKTPUUECKOTO CIIOS. DJIEKTPOKHHETHYECKUN
MOTEHLMAl H €ro 3aBHCHUMOCTh OT pa3IUYHbIX (HAKTOPOB. YCTOWYMBOCTH JHCIEPCHBIX CHCTEM.
CenuMeHTaIMOHHAs, arperaTuBHAasl U KOHACHCAIIMOHHAS! YCTOMYMBOCTD JIN030J1ei. DaKTOPHI, BIUSIONIUE HA
ycronuuBOoCTh auo3onei. Koarymsauus. [Topor koarymsinuu u ero onpenenenue, npaswio lyneue-I'apau,
SBJICHUE TpuBbIKaHUA. B3aumuas xoarymsauus. I[loHsTHE O COBpEMEHHBIX TEOPHUSAX KOATyYJSIUU.
Komnmonnnas 3anura u nentusamnus. Komtouaasie [TAB; 6nonorndyeckn Baxkasie koymonaabie [TAB (Mbiia,
JETEPTeHTHI, KEIUHbIE KUCJIOThI). Muremnooopa3zoBanue B pactBopax [IAB. Omnpenenenne KpuTHYECKOM
KOHIIEHTpAI1 MULIEJUI000pa30BaHHUS.



IIpakTH4Yeckoe 3aHATHE.
IIpakTn4yeckoe 3ansiTue 6
DU3HKO-XUMHS OBEPXHOCTHBIX SIBJCHUMN
Pazo0pars TeopeTndeckuii Mmarepua:
1. KakoBbI (pU3MKO-XUMUYECKHE OCHOBBI aICOPOIIMOHHON Tepanuu?

2. Kakue 3JeKTpOKHMHETHYCCKUE SIBIICHUS HAONIOMAOTCS MPH MEXaHUYECKOM IEPEMEIICHUU: a) YaCTHII
JUCTICPCHOM (a3bl OTHOCHTEIBHO JUCIIEPCHOHHOW Cpelbl; 0) IHUCIEPCHOHHOW Cpelbl OTHOCHTEIHEHO
YaCTHI IUCTICPCHOM (a3bl?

CuTyalMoHHEIE 3a1a4H:

1. Onpenenuts BenmuuuHy ancopOruu menaproHoBoi kuciorel C8H17COOH ¢ ee comepkanuem B
pactBope 50 MI/m, eciim MOBEPXHOCTHOE HATsHKEHWE HcciaeayeMoro pactBopa pasHo 57,0 10-3H/m, a
MMOBEPXHOCTHOE HaTsHKEHHUE BOAbI — 74,22 MH/M.

2. KoHueHTpamusi KETOHOBBIX TeJ, HAKaIVIMBAaeMbIX B KPOBH OOJBHBIX CaXapHbIM TUA0ETOM B TEUCHUU
cytok, pocturaer 0,2 monb/n. Kakoe KOIMUYECTBO KETOHOBBIX TeN aJcopOupyercs U3 KpPOBH NpHU
reMocopOIuy, ecliu IpeenbHas aacopouus coctasmuser 3-10-3momnw/T, a = 6-10-2Momb/71.

3. BpruncauTe TOBEPXHOCTHOE HATSDKCHHE AaHWIMHA, €CIM C IIOMOIIBI0 CTajarMOMeTpa TOJIy4YeHbI
CIeAyIOUMEe AaHHBIE: YUCIIO Kameib aHwinHa 42, yucio kanenb Boabl 18. [lnotHocts anmnumua 1,4%103
KI/M3, TOBEPXHOCTHOE HATsDKEHHE BOBI paBHO 72,75 MH/Mm.

IIpakTnyeckoe 3ansiTue 7

DU3NKO-XUMHUSA TUCHEPCHBIX CHCTEM

Pazo0parh TeopeTndeckuii Mmarepua:

1. CTpoeHue KOJJTOMTHON YaCTHUIIBI.

2. Koarymsimus. [Topor koarynamuu u ero onpeaenenue, npaswio Llynsue-I'apau. B3anmuas koaryasiusi.
3HayeHHe KOaryysiui B METUIIHE.

CHTyallMOHHbIC 3a/1a4N:

1. 3onmp cynbdara Oapus MONTy4YeH CIMBAHUEM paBHBIX OOBEMOB pPAacTBOPOB HUTpara Oapus M CEpHOIi
KUCIOTH. OJMHAKOBBI JIM MCXOJIHBIE KOHIIEHTPALUHU SJIEKTPOJIUTOB, €CIU IMpHU 3JIeKTpodopese dacTuia
nepemernaercs k anony? Hanummre ¢popmyny munesuist 3o BaSO4.

2. IIpotuBonoHaMu 3058 Cynb(duaa 30510Ta OKa3aJIucCh HOHBI HaTpus. Hanumure cxeMy cTpoeHHUs] MULIEILIbI
3TOTO 307151, €CJIM OH 00pa30BaH XJIOPUAOM 30J10Ta U CYJIb()UIOM HATPUS.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansiTue 12
JlaGopaTopHasi padora Ne 8. AncopOuusi yKCyCHON KHCJI0THI AKTUBUPOBAHHBIM yIJIEM

Lenb paboTHI: UCCIENOBATH aJICOPOLIMIO HAa TPAaHUIIE pa3Jiesa TBEpAOe TEJO - KHUIAKOCTb, HAYYHTbCS CTPOUTH
M30TEPMBI aJICOPOITUH.

KoHTposnbHBIE BOIIPOCHI:
1. K xakoMy THITY OTHOCUTCS aJIcOpOIINS YKCYCHOM KUCIOTHI AKTUBUPOBAHHBIM yTJIEM?
2. ChopmynupyiiTe mpaBUIo ypaBHUBAaHUS NOIsIpHOCTEH Pebunnepa.

3. 3anummute ypaBHeHus Dpeinmmnxa u Jlenrmioopa. B kakux koopauHaTax CTposT Tpaduk ist
ompeeneHus KOHCTaHThl DpeifHixa U mapaMeTpa n B ypaBHeHHH aacopoumu dperinainxa?

4. Ot xakux (aKTOpPOB 3aBUCHUT BEIMUMHA a7COPOITUN?

JlabGopaTopHoe 3ansitue 13
Jlaboparopnasi pabora Ne 9. IlonyyeHnue u CBOMCTBa KOJLJIONAHBIX PACTBOPOB

Ilenp paboThl: OCBOCHHE HABBIKOB TMOJTYYEHHs] KOJUIOMIHBIX PAcTBOPOB M PAa0OThI C HUMH; U3yuUeHUE
METOJIOB CTa0MJIN3AlMU U KOATYJISLUN JUCTIEPCHBIX CUCTEM.

[Tomyuenne ruapo305s KaHU(OIN METOIOM 3aMEHBI PACTBOPUTEIIS.
[Tony4yenue ruaposons rekcauunanopeppara(ll) meau metonom oOMeHa.

[Tomyuenue ruapo3ons ruapokcuaa xenesa (II1) Mmeromom rumponusa u onpeaesieHne mopora Koaryssiu
cynbhaToM Kaus.
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OmnpeneneHre EKTPOIUTA ¢ HAUOObBIIEH KOaryIupyomei ClioCOOHOCTHIO.
[Tenrruzarus ocanka Fe(OH)3 anekrponuramu.
KoHTposbHBIE BONIPOCHI:

1. OxapakrepusyiiTe THIBI YCTOMYMBOCTH JHCIEPCHBIX CHUCTEM (CEIWMEHTAIIMOHHAs, arperaTuBHasd,
KOH/JICHCIOHHAs ).

2. Ykaxkute (pakTophl, BIUSIONIME HA YCTOHNYMBOCTD JIMO30JICH.
3. Haiite onpeanenenue koaryasauuu. Uto Takoe nopor xoarynsuun? Kak ero pacca4uTbIBaroT?
4. Chopmymupyiite npaswio lyneie-I"apau.

JlaGoparTopHoe 3ansitue 14
KonTtponpHslii cpe3 1o TeMaM: PU3NKO-XUMUS IOBEPXHOCTHBIX SIBJIEHUM M AUCIIEPCHBIX CUCTEM. PemieHue
CUTYallMOHHBIX 337124 (TeMa: [loBepXHOCTHBIE sIBIEHUS, afcopOius. JlucrnepcHble CUCTEMBI)
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM TUTEepaTyphl U APYTUX HCTOYHUKOB IO TAaHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI U PEIINTD 331aUu:

1) Ou3uko-xMMHUYECKHE OCHOBBI aJCOPOLMOHHON Tepamnuu, reMocOopOIUH, MPUMEHEHHUS B MEAMIIUHE
HMOHUTOB.

2) Ilpumepsl MPaKTHUECKOTO HCIONb30BaHUS 3JeKTpodope3a, MOTEHIMAla TEYeHUs U MOTeHIHaa
CEeMMEHTALNN.

3) 3o0mb cynbdara Gapusi MOJYyYEH CIMBAHUEM DPAaBHBIX OOBEMOB pPACTBOPOB HHUTpaTa Oapwsi U CEPHOU
KUCTOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JICKTPOIMUTOB, €CIU IMpHU 3MeKTpodope3e dacTuia
nepemeniaercs k anony? Hanmumure dhopmyy mutiesuis 30511 BaSO4.

4) B 50 mu1 pacTBOpa ¢ KOHLIEHTpaIMel yKCycHOH KUcnoThl 0,1 Moib/1 momecTusn agcopOeHT Maccoit 2 T u
B30AJITHIBAJIM CMECH JI0 IOCTHXKEHHS aJICOPOIIMOHHOTO paBHOBecHs. [locie 3Toro pacTBOp OTHHIBTPOBAIIH.
Ha tutpoBanue 10 mn ¢unsrpara nmounwto 15 mn pactBopa tuTpanta ¢ koHuentpauueit KOH, pasnoii 0,05
MoJIb/11. OTnipenienuTe BeTUIruHy aACcoOpOIH YKCYCHOM KHCIOTHI.

3. [ToaroToBUTHCS K MUCBMEHHOW KOHTPOJIBHOU paboTe ¢ AlieMEHTaMH TeCTUPOBAHUS/KOHTPOJIBHEIHN cpe3.

Tema 4. Xumus 31emenToB. CBoiicTBa pactBopoB BMC
(YK-8)
Jlekumus.
Jlexuus-Busyanuzanus 8. BBelgeHHe B XHMHIO 3J€MEHTOB, MX MPUMEHEHHE U MEIUKO-OMOIOrMYecKoe
3HaueHue. CporictBa pactBopoB BMC. [loHsATHE OMOTEHHOCTH XUMUYECKHUX AIEMEHTOB. XUMHS OMOTCHHBIX
AJIEMEHTOB $-0JI0ka. XUMUsI OMOTCHHBIX 3JIEMEHTOB p-Oi0Ka. XWMHsI OMOTEHHBIX 3JIeMeHTOB d- Oioka.
CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpomoJieKysl. MexanusMm HaOyxanusi W pactBopeHusi BMC. 3aBUCMMOCTH BEIMYMHBI HaOyXaHUS OT
pasnmuyHBIX (pakTOpoB. AHOMAaNTBHAS BA3KOCTH pacTBOpoB BMC. Bs3KOCTh KpOBH U APYTHX OMOJIOTHYECKUX
KugakocTel. OCMOTHYECKOE JaBJICHHE PacTBOpOB OuomonuMepoB. [lommdnekrponutsl. M3031eKkTprudeckas
TOYKa U METOJIbI ee onpeaeneHus. OHKOTHYECKOe JTaBJIeHHE 1a3Mbl U CBIBOPOTKU KPOBH.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansATHE 8
CaoiicTBa pacteopos BMC
Pazo0pare TeopeTnueckuil MaTepuat:

1. Kakum 00pa3oM cBs3aHBI OCTAaTKH a-aMHHOKHCJIOT B OEITKOBBIX MOJIEKynax? MOXHO JIU C TIOMOIIBIO
OMypeTOBOI peaklu OTIMYUTH PACTBOP aMUHOKHCIIOTHI OT pacTBopa Oenka’?

2. Hammmmure cxemy cMHTE3a TpUIIENITHIa, 00PAa30BaHHOTO aJJaHUHOM, TJIUITUHOM H JICHITUHOM.
3. N3oanekTpuyeckasi Touka U METO/IbI €€ ONPEICIICHHUS.
CutyallMOHHBIE 3a]1a4H:

1. K xakomy snekTpony OyaeT mepeMemniarsesi mpu sMekTpodopese b - makrornmoOynun npu pH pactBopa
paBHOM 7, €CIIM €70 N30 IEKTpUYECKas Touka paBHa 5,2. [Touemy?
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2. B pacTtBOpe COAEPKUTCS CMECh OCNIKOB: 0 -III00YJIMH KpOBH, (PUOPHHOTEH KpOBH U pubOOHYyKieasa. [Ipu
KakoM 3HauyeHuu pH MOXHO 351ekTpodopeTndecku pa3aenuTh 3Tu Oenku?

3. Bribepute 3Hauenue pH anexTpodopesa nmns  pasmereHHsT CMECH O€JIKOB CO  CICAYIOIIUMHU
n3oanekTpuueckumu toukamu: pll = 3.2; pl2 = 6,5; pI3 = 9,4. Onpenenure HanmpaBieHHE IBUKEHUS
Ka)X70ro Oeka mpu BEIOpaHHOW BaMU cpefie dIeKTpodopesa.

4. ConM TSKENBIX META/UIOB TOKCHYHBI ISl JKMBBIX OPraHU3MOB. B KkauecTBe mMepBOW MOMOIIM IpHU
OTPABJICHUU COJISIMH TSDKEIBIX METAUIOB MOCTPAJIABIIEMy MOXXHO J1aTh BBIMHTH CHIPON SIMYHBINA OEJOK.
OO6ocHyiiTe 11e1eco00pa3HOCTh TaKUX JACHCTBU.

5. IlencuH XemyIOYHOTO COKAa MMEET H303JIeKTpUuecKylo Touky oxono 1,0. Kakue ¢yHKIMOHANbHBIE
IPYIIIBI TOJDKHBI IPUCYTCTBOBATh B TIETICHHE B OTHOCHTEIBHO OOJIBIIIOM KOJIMYECTBE, YTOOBI ATOT (PEPMEHT
MOT UMETh TaKyl HHU3KYIO M30UIEKTPUYECKYIO TOUKy? Kakue aMUHOKHCIOTHI UMEIOT 3TH TPYIIIBI B CBOEM
cocrase?

6. Harmmmre cxeMmy cuHTe3a TPUIENTHAA, 00pa30BaHHOTO BaJIMHOM, TPEOHUHOM U IPOJTHHOM.
JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansitue 15

[TonroroBka K BHIMOTHEHUIO MPAKTUYECKON YaCTH JTA0OpaTOPHOI pabOTHI — peleHUE 3a1a9
«buonornueckue Baxubie BMC u ux cBoiicTBa».

JlaGopaTopHoe 3ansitue 16
Jlaboparopnasi pabora Ne 10. Ha0yxanne BMC. Onpenenenune n3031eKTPHIECKOM TOUKH OeJIKa.

Lens pabotsl: [Iprodpectu HaBBIKK IKCIEPUMEHTAIBHOTO ONpeAeTICHUS BeIMUYMHBI Ha0yXaHUs MTOJIMMEPOB
u DT OenkoB, U3yunuTh BIUSHHUE PA3IMYHBIX ()aKTOPOB HA BETUUYMHY HaOyXaHHUsI OJIMMEPOB.

N3yuenune BAUSHUS AIEKTPOIUTOB Ha BennunHy HaOyxanus BMC.

Onpenenenne N303IEKTPUUECKON TOUKH KETATHHA.

KoHTponbHBIE BOIPOCHI:

1. Maiite onpenenenne MUDT st aMMHOKHUCIIOT U OEJIKOB.

2. Kakue cBsi3u cTaOUIM3UPYIOT IEPBUYHYIO, BTOPUUHYIO, TPETUYHYIO U YETBEPTUUHYIO CTPYKTYpy Oenka?

3. YTo mOHMMAIOT O/ JCHaTypauueil u penarypamueil 6enxoB? Kakue areHThI BBI3BIBAIOT JIEHATYpAIHiO?
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. 3yunth MaTepuasl JIGKLIUU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TeMe.

2. OTBETUTH HA BOMPOCHI:

1. BBICOKOMOJNEKYISIpHBIE COSIUHEHUS, IX XUMHUUYECKast IPUPOJIa U 3HAUCHUE B KU3HEICATEIILHOCTH
opraam3ma. Knaccudukanus BMC u crioco6sr 00pa3zoBaHusl.

2. BeicanuBanue 6uononuMepoB u3 pactBopa. Koarepaius u ee posib B OMOJIOTHYECKHX CUCTEMAX.
3. 3actynneBanue pactBopoB BMC. CBoiicTBa CTy[IHEW: CHHEPE3UC U TUKCOTPOIIHS.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
*  TEKyIIUH KOHTPOJIb — 35 0aioB
* KOHTPOIBHBIEC Cpe3bl — 4 cpe3a: 9 6amos, 9 6amios, 9 6annos, § 6amIoB
* mpeMualibHBIC OaiuThl — 15 GamioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl




OJNeMEHTHI Pemenne 2 [IpenycmoTpeHo BeimonHeHue 2 3amad mo 1 Oammy 3a kaxnayro. Ha
XUMHAYECKOH | CUTyamuo peleHre CUTyallMOHHOH 3a1auu oTBoAUTCS 10 MUHYT.
TCPMOJMHAMUKHY | HHBIX CuTyaunoHHBIE 3a7a4d IJsl PELICHUs] BBIAAIOTCS 3apaHee. Pemienune
Y XUMHYECKOH 3a1a4 CBOJAUTCS K:
KUHETHKH. - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OcHoBHBIE OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
THUIIBI - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
XUMHYECKHIX 1 Gann — cTygeHT pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,
PaBHOBECHI U 0 GamnoB — 3agaya pelIeHa HEMPAaBUIbHO WM K PEIICHHIO 3aJayH
MPOIIECCOB B CTYACHT HE IPUCTYIIHIL.
¢ynkumonnposa | 3ammra 10 [IpemycMoOTpeHO BBITIOJTHEHHE TIepBOM paboThl Ha 1 Oami, KoTopas
HUW JXKHUBBIX | maGoparop OIICHUBAETCS CIICAYIONINM 00pa3oM:
CHUCTCM HBIX paboT 1 Gamn — 3a BEINOJHEHHE JTA0OPATOPHOW PAa0bOTHI C COOMIONEHUEM
MpaBUI TEXHUKU 0E30MaCHOCTH W HABBIKOB pabOTHI ¢ XMMUYECKOH
MOCYIOM.
[IpenycMoTpeHO BBINONHEHHE CleAylomux 3 pabor mo 3 Oamna 3a
KaXIy1o. 3ammre naboparopHOM pabOTHl MPEAIIECTBYET €€
BBIMIOJTHEHHE C OO0s3aTeIbHBIM COONIOACHWEM MPaBUI  TEXHHUKH
0e30macHOCTH.
Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;
1 Gay1 — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a00paTopHOil padote
(mpemonaBaresb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecli CTYIEHT JaeT Ha
BOIMPOCHI IMOJHBII BEPHBIM OTBET, HauucnsieTcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KounTpoa 9 [lucemenHast KoOHTposibHasE paboTa € dIIEMEHTaMH TEeCTHPOBAaHUS
bHasl cocront n3 10 3amanwii. 3a KakIplii MPaBUIBHBIN OTBeT ¢ 1 mo 2
pabdora(k 3amanue mo 0,5 GammoB. 3a KaxAbli TOCIEAYIONINA MPaBUIHHBIN
OHTPOJIBLH OTBET C pEIIeHNEM CTYACHT moiy4aeT 1 Oa.
blii cpe3)
CgoiicTBa Pemenne 3 [IpenycmoTpero BeimonHEeHWE 3 3amad mo 1 Oamry. Ha pemenme
pacTBopoB CUTYyaImo CUTYaIOHHON 3a7a4u OTBOAUTCS 10 MUHYT.
HU3KOMOJIEKYJISl |  HHBIX CutyallmoHHbBIE 3a/add JJIsl PelIeHns BBIIAloTCsA 3apaHee. PemeHune
PHBIX BEILIECTB. 3a/a4q CBOJUTCS K:
[IpotonuTuyeck - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET

Ue paBHOBECHS
1 TIPOLIECCHI.

OBITH 33J]aHO HECKOJIBKO JIJIsi CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHUIO MaTepuara o Onpe/ieIeHHON TeMaTuKe.

1 Gaymt — CTymeHT pemui 3a1aqy 6e3 OoIMmMuO0K 1 HeJIOYETOB,

0 6amIoB — 3amada pemieHa HEMPaBUIBHO WM K PEHICHUIO 3adadu
CTYACHT HE TPUCTYIIHIL.
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3amuTa [IpenycmoTtpeHo BeimonHeHue 3 pabor mo 3 Oamma. 3amure
naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpemonaBareb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOINPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs 1 Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KonTtpon Ilo Tteme 1npeaycMOTPEHO BBINOJHEHHE JBYX IHCHbMEHHBIX
bHasl KOHTPOJIBHBIX Pa0OT ¢ 3JIEMEHTaMHM TECTUPOBAHUS, Kaxkaas U3
pabdora(k KOTOpBIX cocTouT u3 10 3amanuii u oreHuBaercs ot 0 10 9 Gamos. 3a
OHTPOJIbH Kax/pli IpaBUiIbHBIM oTBeT ¢ 1 mo 2 3amanue no 0,5 Gamios. 3a
blii cpe3) KKl NOCIENYIONIMI MPaBUIbHBIA OTBET C PELIEHUEM CTYIACHT
noiydvaer 1 Oam.
KonTpoa KontponsHas pabGora cocrour wu3 10 3amaHumii. 3a KakIblid
bHaA MpaBWIBHBIA OTBET ¢ 1 mo 2 3amanme mo 0,5 OamioB. 3a KaxkIbli
padora(x MOCJIEAYIOIUI MPaBUIIBHBIN OTBET C PELIEHUEM CTYAEHT mosydaer 1
OHTPOJbH Oast.
bIii cpe3)
®usuko-xumusa | Pemenne [IpenycmotpeHo BbimonHenue 2 3azad no 1 Oammy. Ha pemenue
MOBEPXHOCTHBIX | CUTyallHo CUTYallMOHHOH 3a1auu oTBOAUTCS 10 MHHYT.
SBJICHUH H HHBIX CutyalluoHHBIE 3a/laud AJs pelIeHHs BbIAIOTCA 3apaHee. PemeHue
JUCTIEPCHBIX 3aja4y CBOJUTCS K:
CUCTEM B - OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXET
(hyHKIMOHUPOBA OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
HUH KHUBBIX - K M3JIOKEHUIO MaTepHala 10 ONpeneIeHHON TEMaTHKe.
CUCTEM 1 Gann — cTygeHt pemmni 3agady 6e3 omrOoK U HeIOYETOB,
0 GamnoB — 3ajaya pelIeHa HEMPAaBUJIBHO WM K PEIICHHUIO 3aJayH
CTYAEHT HE IPUCTYIINII.
3ammuTa [IpenycmoTtpeHo BeimonHeHHe 2 pabor mo 3 Oamma. 3amure
naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banner 3a 3ammTy oxmHOW J1abopaTopHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoAeHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
1 Gann — 3a mpaBwibHOE odopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a00paTopHOil padote
(mpemonaBareb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON paboTe; ecii CTYIEHT JaeT Ha
BOIMPOCHI IMOJHBII BEPHBIM OTBET, Hauucisiercs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KonTpoa KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KaKIblid
bHast nmpaBUIbHEIA OTBET ¢ 1 mo 4 3amanme mo 0,5 GamioB. 3a KaKIbli
pabdora(k MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
OHTPOJIbH Oam.

blii cpe3)
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Xumus
3JIEMEHTOB.
CaoiicTBa
pactBopoB BMC

3amura
naboparop
HBIX paboT

[IpenycmotpeHo BeimonHeHune 1 pabor mo 3 Oamma. 3amure
naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIeIyIOIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;

1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpemonaBareb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOINPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs 1 Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).

IIpemMuansHbIe OaITHI

15

Bamel HauuCISIOTCS 32 BCce BOBPEMSI BHITIOIHEHHBIC U 3al[UIICHHBIC
Ha MaKCHMaJIbHBIH Oayn jraboparopHble paboTHI, 3allJIaHUPOBAHHEBIE
Ha CeMECTD.
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLICHKY «YAOBJICTBOPUTEILHO;

21-25 0amnoB — CTYyAEGHT PacKpbUl OCHOBHBIC BOIPOCHI U 3aJaHuUs
Ousera Ha OLICHKY «XOPOILO»;

26-30 0amnoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOIPOCH U 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMeH MPOBOAUTCS B MUCHMEHHOHW (opme, Bpems moarotoBku 30
MUHYT. B Omiete 4 3amaHus: 1Ba TeOpeTUUeCcKHX Bompoca (5 6anos
3a KOKIBIN) U JBE CUTyalMoHHbIC 3a1a4u (10 0aioB 3a KaXIyro).
Kpurepun onenuBanus Bompoca:

5 OayIoB -MCYEPNBIBAIOIIUK, IOCIENIOBATENFHBINA, TPaMOTHBIA |
JIOTUYECKUI OTBET HA BOIPOC; OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI
BEpHBIE U YETKHE.

4 Oanna - MOMHBIA ¥ MPAaBWIBHBIA OTBET HA MOCTABJIEHHBIA BOMPOC,
yMEET CaMOCTOSITEIbHO 0000mars W H3JaraTb MaTepuai, He
JOMyCKasi OIMOOK U HETOYHOCTEH.

3 Ganua - TBEpAO 3HAET MaTepHall, PaMOTHO U IO CYLIECTBY M3Jaraet
€ro, He JOMYCKaeT CYLIECTBEHHBIX OIIMOOK M HETOUYHOCTEH B OTBETE
Ha BOIIPOC.

2 Oamna - OCBOWJI TOJBKO OCHOBHOM Marepwaj, HO HE 3HaeT
OTAENBHBIX JAeTaJei.

1 Gann - momycKaeT HETOYHOCTH, HEJOCTATOYHO MPABUIIBHO TPAKTYeT
(OpMYIHPOBKH, HapylIaeT TMOCIEA0BATEIIFHOCTE B  H3JIOKEHUH
OTBETa Ha BOIIPOC.

0 OamgoB - OTCYTCTBHE 3HAaHMH 10 BONPOCY, JOIYyCKaeT
NPUHIUNKATBHEIE OIMMOKH, HE MOXET NpPaBUIBHO IMPUMEHSThH
TEOPETUUECKHUE TOJIOKEHUS.

Kpurepun oneHuBanus 3aa4u:

10 GayioB - coCTaBiICH MPABWIIBHBIA aNTOPUTM pEIIeHHs 3afaqd, B
JIOTHYECKOM pacCy’KAeHUH, B BbIOOpe (QopMyn HET OmMOOK, €CTb
OOBsICHEHHE peIICHUs, TMOJY4YeH BEpHBIH OTBET, 3ajaya pelIcHa
palMOHATIBHBIM CIIOCOOOM; OTBETHI Ha JIOTIOJHHUTENbHBIE BOMPOCHI
BEPHBIE, YETKHE.

9 0amyoB - OTBET Ha BOMPOCH 33/1a4u JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKUMHU 000CHOBAaHUSIMH.

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa e€ pemeHus nogpoOHoe, ¢ eIMHUYHBIMH OIMIMOKaMH B JIETANSX,
OTBETHl Ha JOMNOJIHUTEIbHBIE BOMPOCHI BEPHBIE, HO HENOCTATOUYHO
yéTKHUE.

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHds MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OIIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUYECKOM 00OCHOBAHUH.

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBsICHEHHE XOJla €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, ¢ OIIMOKaMHU,
c1abbIM TEOPETHYECKUM OOOCHOBAaHKEM, B TOM YHCJIE JIEKLIMOHHBIM
MaTtepuanoM. OTBETHl Ha JOMOJHUTENBHBIE BOIPOCH HEAOCTATOYHO
YETKHE.

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBbsSICHEHHE  XOfla €€  peUICHHMs  HEJOCTAaTOYHO  IIOJIHOE,
HETOoCIe0BaTelbHOe, C OMMOKaMH, CcJIa0bIM  TEOPETUYECKHM
000CHOBaHMEM, B TOM YHCJIE JICKIIMOHHBIM MaTepuaioM. OTBETHl Ha
JOTIOJTHUTENIbHBIE BOMPOCHI C OIIMOKAMH B IETAJISX.

4 Ganna - OTBETH HA BOMPOCHI 337a4i JaHbl MPAaBUIBHO; OObSCHEHNE
X0Ja €€ peuleHdus JaHO 4YacTU4YHOe, 0e3 TEeOpeTHYECKOTo
ob6ocHoBaHus. OTBETHI Ha AOTIOJHUTEIBHBIE BOTIPOCH C OIIMOKaMH B
JeTalsX.

3 Gayta - 3aaHue TOHATO NMPaBUIBHO, B JIOTUYECKOM PACCYKICHUU
HET CYLIECTBEHHBIX OLIMOOK, HO JOMYIICHBI CYIIECTBEHHbBIE OIINOKN
B BeIOOpE (OpPMYJ WIM B MAaTEMaTHYeCKHUX pacderax; 3afaqya pelieHa

HE TOJIHOCTHIO MJIK B 00IIEM BHUAC.
Y7 AATTA - OTRATET WA ROTNOCLT 29790 TAULT WATTNARUITLIIO
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7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,
C TIOMOIIBIO0 KOTOPBIX PacKpBIBILIEMY Ha 3K3aMEHE OCHOBHBIEC BOTIPOCHI U 33/1aHUsl OMiieTa Ha
MOXHO HaOpaTb OLIEHKY HE HUXKE «YIOBIECTBOPUTEIBHON.
JOTIOJTHUTENIbHBIE OalTbI Heo0xonuMo BBIONHUTG 3aJaHUSl TEKYLIMX KOHTPOJIBHBIX CPE30B

WA OTBETUTHh HA YCTHBIC BOMPOCHI (IO BBIOOPY MpermogaBaresis),
npudeM Oauiel, HaOpaHHBIE paHee 3a JaHHBIC BHIBI PabOTHI,
OOHYJISIFOTCSI.

8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHOM  pEWTHHTOBOW OIEHKH IO JWCHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3amura JadopaTtopHbIX padoT

Tema 3. ®U3UKO-XUMHUSI TOBEPXHOCTHBIX SIBJICHUN U IUCIIEPCHBIX CUCTEM B ()YHKIIMOHUPOBAHUU JKHUBBIX
CUCTEM

1. K xakoMy THITY OTHOCUTCS aJIcOpOLIUS YKCYCHOM KUCIOTHI AKTUBUPOBAHHBIM yTJIEM?

2. ChopmynupyiiTe mpaBUIo ypaBHUBAHUS HOIspHOCTE Pebunnepa.

3. 3anummute ypaBHeHus Dpeinmmuxa u Jlenrmioopa. B kakux koopauHaTax CTposT Tpaduk is
onpeeneHus KOHCTaHThl DpeifHixa 1 mapaMeTpa n B ypaBHeHUH aacopoumu dperingimnxa?

4. Ot xakux (aKTOpPOB 3aBUCHUT BEJIMYMHA a7COPOIUN?

5. OxapakrepusyiiTe THUIBl YCTOMYMBOCTH JUCIEPCHBIX CHUCTEM (CEIUMEHTAllMOHHAs, arperaTuBHas,
KOHJIEHCHOHHA ).

6. Ykaxute (pakTopbl, BIUSIONUE HA YCTOWYHBOCTD JTHO30JICH.
7. JlaiiTe onpeneneHune Koaryasaiuu. YTo Takoe nopor koaryasauuu? Kak ero paccuyuThIBatoT?

KounTtpoJsbHnast padora

Tema 3. ®U3NKO-XUMHS TIOBEPXHOCTHBIX SIBJICHUH M AUCIIEPCHBIX CUCTEM B (DyHKIIMOHHPOBAHHMH JKUBBIX
CHCTEM

1. BydepHnas eMKOCTB 3TO - ...
(2a) KOJIMYEeCTBO MOJIBb-3KBHBAJIEHTOB CHJIbHOW KHCJIOTHI WJIH CHUJIbHOH IIEJT0YH, KOTOPOe HY:KHO
BBecTH B 1 1uTp Gy(pepHOro pacrBopa, 4To6bI H3MEHUTH BOAOPOAHBIN NMOKAa3aTe/Ib HA eTUHHILY;
(0) KOMMYECTBO SKBUBAJICHTOB CHJILHOM KHCIIOTBI MJIM CHJIBHOM ILEIIOYH, KOTOPOE HYXKHO BBECTH B 1 JIUTp
Oy(epHOro pacTBOpa, 4TOOBI H3MEHUTH BOJOPOIHBII MMOKA3aTeh HA CAMHUILY;
(B) KOMMYECTBO MOJb CHJIBHOW KHCJIOTHI WM CWJIBHOW IIEJOYH, KOTOpOE HYXKHO BBECTH B | JUTp
OyhepHoro pacTBopa, 4TOObI H3MEHUTH BOJIOPOIHBIHN IMOKA3aTelb Ha JIBA;

(T) KONMMYECTBO MOJIb CHUJIBHOW MIENIOYH, KOTOpO€ HYXKHO BBecTH B 1 ynutp OydepHOro pactBopa, 4ToObI
HW3MEHUTH BOJIOPOJHBIN IMOKA3aTEb HA CAUHHUILY.

2. OnpegenuTe KOHIEHTpauHEo (Moas/ e ) noroe H+, ecm pH = 4
(a) 107%; () 107;  (8) 10 () 107



3. lucnepcHast cuctema ¢ ra3000pa3Hol AUCTIEPCUOHHON Cpeaoit

(a) adpo3osib; (0) amyabcusi; (B) cycmen3usi; (r) meHa.

4. MonsipHas KOHLIEHTpaus Win MojsipHOcTh (CM) - 310!

(a) KoIM4eCcTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpA;

(0) KoJIMYeCTBO MOJIb PACTBOPEHHOI0 BellleCTBA, cofiep:kameecs B 1.1 pacTBopa;

(B) OTHOIIIEHHE MacChl KOMIIOHEHTA (PaCTBOPEHHOTO BEIIECTBA) K MACCE PacTBOPa, BBIPAKEHHOE B JIOJSIX
SIIMHUIIBI HJTH B TIPOIICHTAX;

(t) umciio Mok pacTBOpeHHoro BemiecTtBa B 1000 T pacTBOpHUTEIIS.

5. Paenorecne peaxnnn 2505(r H0;(r)—=2505(r) +Q cvecTHTCA BaeBO (+—) IIpH:
(a) vBEeIHYeHHH JaBICHHA; (0) moBEImenHH KoHUeHTpauHH O

(B) MOBBIINEHHH TEMOEPATYPEI; (r) MOHH:#eHHH TEMOEPATVPEI;

(Z) yMeHEIeHHH 00BeMa.

Pemenue CUTYallMOHHBIX 3a1a4

Tema 3. @U3UKO-XUMUSI TOBEPXHOCTHBIX SIBIICHUH M TUCIIEPCHBIX CUCTEM B (PYHKIIMOHHUPOBAHUH JKHUBBIX
CUCTEM
3agaga 1. Ing peaximu kpexunra Metana CH4 (r)=C (1) + 2H2 (r) + AH
€ IOMOLIBEO TAOMHIT TepMOSHHAMHIECKHK BeMHTHH paccTHTaTh AH 105, AS°r 205, AGr 205. Onpenenuts. 3x30- HiIH
SHJO-TEPMHTHA JaHHAT PEaKIIHA: EO3MOKHO /IH CaMONPOHIE0IBHOS IPOTEKAHHE ef IpH TeMuepaType 298 K.

Pemenne: HeoOxommmbie JaHHBIE BO3BMEM B CIIPABOYHUKE:

Bemecteo AH®:205 . | 8°, AG®39s.
kTwmons | JwmonetK | xx/vons

CHa —890.31 186.27 ~50.85

C ) —393.51 5.74 0

Him —285.84 130,52 0

1. Pac=er fiHa}: 208 -

B cooteercTEHE co CISOCTEHEM 3aK0Ha Tecca:

AH® = ¥ AH° i mex. - ¥ AH®c i mpog. = AH®c CH4 - (AH¢ C + 2 AH° H2) = -890 31 - [-393.51 + 2(-285,84)] =
+74.88 xJTx.

Tak xax 3Ta BEeTHYIHHA MIONOEHTEIRHA, PEAKITHA AETACTCA SH,:LDTEp}m‘EECI{Dﬁ.

2. Pacaer &Sjr 208.

ASr =3 $° mpoz. - T S° mex. = S°C + 28°H; - S°CH. = 5,74 + 2x130,52 -186.27 = 80,51 Tavoms K = 0,08
xavoms K.

3. PELC'IET .'iG;'l' 208

2) DGor = 5niDGoi opog. - SniDGoi uex. = DGoC + 2DGoH2 -DGoCH4 =0+ 270 - (-30.83) =+50.85 x[l=x

o) AG*r=AH% —T AS°r = 74,88 - 208=<0.08 = +30.89 xJlx

Tax xax AGr > 0, o mpm 298 K peaxums caMoIpoOHIEONEHO E IPAMOM HAINPABICHHH He NOHIET.
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3agaqa 2. PaccumTafiTe HaMeHeHHe SHTPOIIHH, 3HTANENHH H 3HeprHH [ HOOCa NpH c.y. 414 peaknHH
OKHCISHHA [TIFOKO3EL J0 3TAHO0A, IPOTeKameH E OpTaHHIMeE:

C__ﬁHuD5 I:I\Bj = ECJHsz}h) + ZCDJ(I)

Pemenne:

HCIIOME2VA QOPMYIEL I8 pacdeTa SHTPONHH, SHTATEIHH H 3HeprHH [ H00ca IpH c.v. IpoH3EedeM
pacdeT 4714 DEeakITHH

C__-:HHD§ I::JEE) = ECJI‘I;DH :PI\) + ECDJ(I)

AH © (peataran) = 2 - AH® (CH,0H(x) +2 - AH® (COA(r)) - AH® (CeH1.05 (18)) =
2-(-276.9)+2 - (-393.51)— (- 1263.80)=-77.02 x/lx/Mome

ASF298(peakunn) = 2 - AS°298(C,H:OH(x)) + 2 - AS®298(CO4(r)) - AS“298(C:H 1206 (1)) =
2-161.00+2-213.67-269.50=>51584 Ta'mons K

AG®298(peaxunn) = 2 - AG"298(C,H;O0H(x)) + 2 -AG"298(COq(1)) - AG"298(CsH 1,05 (x8)) =
2-(-17420)+ 2 - (-394 38) — (- 917.00)=-220.16 x&/Ts/mons

Oteer: AH “(peaxumn) = -77.02 xJx/Mons: AS®298(peakmun) = 515.84 Txmoms K:
AG"298(peaxumn) = -220.16 &/l Moms.

3amaga 3. s peakunn CO,(r) + C(18) + 2CO(r) paccauTaiite:

a) AG°p-umu npu 298K: 0) TemMmepaTyvpy, OpH KoTopoi 00a HaNpaEIeHHA NPOIecca PAEHOEEDOATHEL
Pemenne:

a) AG=AH - T = A5 (1)

Paccamtaem AH u AS peakumm:

AH®298(peaxmun) = 2 - AH®298(CO(r)) - AH"298(CO2(r)) = 2-(-110.52) — (-393.51) =- 17247 g Ja/Moas
AST298 (peakmn) = 2 - AST298(CO(r)) - ASF298(CO2(r))=2 - 19754 -213.67 =181 .41 Tx/(mome K)
IlogcTasngeM nonvaeHHEIE JAHHEIE B IEPEOS VPABHEHHE H [IOIVIaeM

AG® p-umm =- 172,47 - 298-181.41-107° = - 226.53 xJls/ Moz

0) ecH 0Da HaNpagIeHHA Ipollecca pagHEl, To AG =10,

Torda AH=-T - AS,aT =- (AH / AS), paccautaem T =- (-172.47 /0.181) =950.72 K

Oteer: AG p-niam = - 226,53 g/ mons; T=950,72K

3aga=a 4. DHeprHA aKTHEAIIHH PeaKIHH KHCIOTHOTO THOpoaHza caxapossl mpH 37 _°C paena 102 x/lx/Mons, a B
NPHCYVTCTEHH (QepMeHTa SHEeprHd akTHEAUHH cHHEaercd g0 35 k/[EMoms. Bo ckonnko pas OBICTpee IpoTeKaeT
peaxnHsg rHAPOIH3a CaXapo3kl B IPHCYICTEHH depmenTa’?

Pemenmne:

pocrionszvenmcs dopuyaoii: In (k2k1) =- (E..—E.)/RT

TeMIIEpaTVpV MepeEeasM B KemseHHEl: T = 37 +273 =310
In K2kl =-(35-102) /(8.31-10%-310) = 25.996

K2kl =% =1 95-101

OTEeT: B IPHCYTCTEHH depMeHTa peakIug npoTekaeT OsicTpee B 1,93-10 pas.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpocekl 3k3amena (YK-8)
1. ITpenmet xumuun. Xumus U okpyxatroias cpeaa. Csizb XUMUU ¢ METULIMHOM.

2. Xumuyeckas TepMoauHaMmuka. OCHOBHBIE TMOHATHUS: CHUCTEMa, TEPMOXHMHUYECKOE YpaBHEHUE.

Tepmonunamudeckas cuctema. Kiaccudukanus u npumMepsl TEpPMOAMHAMUYECKUX CUCTEM.

3. CocTosIHUS CUCTEMBI: PABHOBECHOE, CTallMOHApHOE, nepexoqHoe. ITpumeprl. OCHOBHBIE TapaMeTpbl
CHCTEMBbI: UHTEHCUBHBIE, SKCTCHCUBHBIC, (PYHKIIUH COCTOSIHUS, IPUMEPBHI.

4. TepMonTuHAMHUYECKHUE MPOLIECCHI: N300apuUecKue, N30X0pruieckue, n3orepmuueckue. Ipumepsr.
BuyTtpenHnsist sHeprus, pabota, TEIIOTa, CBSI3b M1y HUMHU.

5. 3akoH ['ecca: hopMynupoBKa, onpenesaeHune TerioBoro ddexra peakiuy Mo SHTAIBIHUIM 00pa30BaHUS
U DQHTAJIBIIUAM CTOpaHusd; 3HAYCHUC JIA TCPMOXUMHUYCCKUX PACUCTOB.

24



25
6. DHTanBIUs peaKklMH, IPOLECCHl SK30TEPMUUYECKHUE U SHIOTEPMUUECKHUE, CTAHIAPTHBIE YHTAJIBIINN
MPOCTBIX U CIIOXKHBIX BEIIECTB. DHTPOMHUS: ONpeeneHue, Gu3ndeckuii cMpici, (hakTopsl, BIUSIONINE Ha €€
BEJINYUHY.
7. Oueprus ['m60ca kak TepMoanHaMuyeckas (yHKIH, €€ IPUMEHEHUE Il IPOrHO3UPOBAHUS
BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTeKaHus rpouecca. OcoOeHHOCTH MPOTEKaHUsI OMOXUMUYECKUX
IIPOLIECCOB B )KUBBIX OPraHU3Max KaK OTKPBITBIX CUCTEM: MPUHIINI SHEPTE€TUYECKOTO CONPSKEHNUS,
MHOTOCTaIUHHOCTh, 0OPAaTUMOCTb.

TunoBble 3axanus s dk3amena (YK-8)
1. PaccumnTaiiTe KOHCTAaHTY PaBHOBECHS PEAKIIUHA OKUCIIEHUS 3TaHOJIa KUCIOPOAOM B YKCYCHBIHN albIeru
(opranmueckue coequHeHus xuakue) mpu 310 K.
2. PaccunTaiiTe KOJIMYECTBO TIIHOKO3bI U TUCTHIUIUPOBAHHOM BOJIbI u1st ipuroToBieHus 150 mu 40%-Horo
pactBopa (MIIOTHOCTH pacTBopa 1540 kr/m

3
).

3. Ilpu HEnOCTATOUHON KUCIOTHOCTH KEIYI0OUYHOTO COKa MPUMEHSIOT BHYTPb (4aCTO BMECTE C IEIICUHOM)
pa30aBICHHYIO COJSHYIO KUCIIOTY ¢ MaccoBoit noneit 8%. Onpenenure moabHbie Ao HCl u Boabl B 3TOM
pacTBope.

4. OCHOBY MOYEYHBIX U MEYEHOYHBIX KAMHEHN NPEACTABIAET MaJopacTBOPUMBIN okcanar kaaplus CaC204.
Jlng paccacblBaHUSl KaMHEW NPUMEHSIOT METOJ mentu3anuu. Kakoe CTpoeHHne MMeeT Mulesia 305
CaC204, nomy4eHHOro MpHU M30BITKE XJIopuAa Kanbiusa? Kakoil MOH MOXET ChIrpaTh poJib MENTH3aTopa
JUISL MALIEJJIBI TAKOTO cOcTaBa’?

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Orenka Kommnerenmu
TOCTHXKEHHMSI pe3ynbTaTa)
VK-8 JIeMOHCTpUpYET  BBICOKMH  YpPOBEHb  3HAaHUW  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIC/IOBAaHUS B XUMHH. [TpoBOAMT KOMILICKCHBIH —aHAIN3

(U3UKO-XUMUYECKON CYIIHOCTH IPOLIECCOB, MPOUCXOIALINX B
KUBOM OpraHu3Me, Ha KJIETOYHOM M MOJIEKYJISIPHOM YpOBHE.
JleMOHCTpUpPYET yMEHHE MPOTHO3MPOBATh CBOMCTBA BEIIECTB M UX
PEaKLHMOHHYIO0 CIIOCOOHOCTh B KOHKPETHBIX YCJIOBHSIX OKpY>KaroIen
Cpelbl, B TOM 4HCIE KUBOro opraHuzMa. CBOOOJHO MpPHUMEHSIET
(U3UKO-XUMUYECKHE METO/IBI B MPOPECCUOHATIEHOM e TEIbHOCTH.

«OTIIMYHOY
(85 - 100 6anyoB)

VK-8 JIeMOHCTpUpYEeT  XOpOIIMH  YpOBEHb  3HAaHUM  OCHOBHBIX
(U3MKO-XMMUYECKUX TOHSATHH W TEOPHUI; OCHOBHBIX METOJOB
UCCIICIOBAaHUS B XUMHH. AHAIU3UPYET (UIUKO-XHMHUYECKYIO
CYIIHOCTh TIPOLIECCOB, TMPOUCXOISAIIUX B KMBOM OpraHM3Me, Ha
KJICTOYHOM M MOJICKYJIISIDHOM YpoBHE. JleMoHcTpupyeT BiajeHHE
HaBbIKAMH  TPUMCHEHHS  (U3UKO-XMMHUYECKUX  METOJOB B
npodecCUOHATBHON IeSITEbHOCTH 0 MPEATI0KEHHOMY aITOPUTMY.

«XOPOIIIO
(70 - 84 6amoB)

VK-8 JleMoHCTpupyeT ~ 0a30BBI  ypOBeHb  3HAaHM  OCHOBHBIX
«YIOBJIETBOPUTEIBHOY (UBUKO-XUMUYECKUX  TIOHSATUH,  ONpeNeNeHuH W TEOPHid.
(50 - 69 Gamnnog) JleMOHCTpUpyeT (parMeHTapHOE IPEICTABICHUE O MPUMEHEHUH

(U3NKO-XUMUYECKUX METOOB B IPO(PECCUOHATBHON AEATEIbHOCTH.

VK-8 JleMOHCTpUpYEeT HE3HAaHHE ECTCCTBEHHOHAYYHBIX TOHATHA W
METONOB. 3aTpyOHSCTCS JaTh OICHKY CYIIHOCTH MPOIIECCOB,
MPOUCXOIAIIMX B )KUBOM OpraHu3Me. J[eMOHCTPHPYET HETOTOBHOCTD
OPUMEHSITh (PU3UKO-XUMHUECKUE METOAbI B MPOGECCHOHAIBHOM
JEeSITeJIbHOCTH.

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)
[Ipuctynas xk U3y4yeHUI0 AUCLUILIMHBI, B TIEPBYIO OYepeb 00ydatomuMcsi HEOOXOAMMO 03HAKOMHUTHCS C
conepkanreM padoueii mporpammbl nucturuinabl (PII), koTopas onpenensieT coaepkanue, o0beM, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.
Jlnisi caMOCTOSTENTbHON paboThl BaKHOE 3HAYCHHUE MMEIOT pasaeibl «O0beM U coiepikaHue AUCLUUTUINHBDY,
«Y4eOHO-MeToauueckoe U HH(POPMALMOHHOE 00eCIeUeHrne AUCHUIUTMHBD U «MarepruanbHO-TeXHUYECKOe
obecriedeHne JUCLUUIUIMHBL, TporpaMMHOe oOecneueHue, MpodeccHoHanbHble 0a3bl JaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.
B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.
B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.
B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JUCLUIUINHBL.
Pexomennannu o0y4aromumcs mo padore ¢ TeOpeTHYeCKMMH MaTePHAJIAMH 110 JUCHHUILINHE
[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOXOAUMO:
- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;
- IPY CAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAILIMOHHBIE CIIPABOYHBIE CHCTEMBI;
- OTBETUTD Ha BOIPOCHI JIsI CAMOCTOATEIILHOM pabOTHI 1O TeMe, MpecTaBieHHbIe B myHKTe 3.2 PIT/I;
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
Pexomenaanumu mo padore ¢ HAy4YHOH U Y4eOHOM JUTEepaTypoii
PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl U HeoOXonuMa IMpH IMOJATOTOBKE K YCTHOMY OINpPOCY Ha CEMHUHApPCKUX 3aHATUAX. OHa BKIIOYAET
popabOTKy JIEKIIMOHHOTO MaTrepuaia M PEKOMEHJOBAaHHBIX HCTOYHMKOB W JIUTEPATyphbl IO TEMaTUKE
JIEKUUH.
KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoi Ha pasMenieHHsle B cucteMe MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIUTEPATyphI 110
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.
KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.
B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
PexoMenanmu 1o noaroToBKe K OTAeJbHBIM 32JaHUAM TeKyLIero KOHTPOJIsI
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JlaboparopHnasi pabora. IloaroroBky Kk /1a00paTopHOMY 3aHATHIO OCYLIECTBJISIOT B HECKOJBKO

ITANOB: NpeIBapUTelbHAasA MOAr0TOBKA, HA4aa0 padoThl, ee BBHINOJHEHHS, COCTABJICHHE OTYETA U
OlleHKH padoThl nmpenoaasareneM. [oToBsich kK padoTe CTyIeHT, Npekae Bcero, 10JKeH 0CO3HATh ee
1eJib, YCBOMTh TeOpeTHYeCKHil MarepHaJ, AOOMTHCS YeTKOI0 MNpeacTAaBJICHHS O XHUMHYECKHX H
APYIHX MpoLeccax, Ha KOTOPbIX OCHOBBIBaeTcsi padora nmpudopoB u ycTtaHoBOK. IIpu BbhInoTHeHNH
JladopaTopHoii padoThl HEOOX0AUMO COO/II0IATH MPABWJIA TEXHUKH 0€30MACHOCTH, MPeAbsBIIsAeMble K
CTyAeHTaM B y4eOHOoiil 1adopaTopu XUMHUH.
B xozne nmaGoparopHoii pabOThI CTYAEHT JOJKEH 3alOJIHUTh COOTBETCTBYIOIIME pa3leibl padodei TeTpaiy,
3aIUCHIBAsi CBOM HAOIIONEHUS, 3aMOMHS TaOMUIbl, J1eas He0OX0IMMbIE PacueThl, BHIOIHSIS TOCTPOCHUE
rpadukoB. Terpaap opopmisieTcs MHIUBUIYATbHO KaXKABIM CTYACHTOM. B BBIBOJax cieayeT NMpUBECTH
YHCIIOBbIC 3HAYCHUS MOTYUYCHHBIX BEIMYHMH, KPATKO C(HOPMYIIMPOBATH OCHOBHBIE PE3YNIBTAThI BBIMOJIHEHHON
pabotel. Tlocne odopmienus nabopaTopHOW pabOTHI CTYACHT 3alMINACT CBOIO pPadoOTy, MPEIACTaBIISASL
3allOJTHEHHYI0 Pa0ouylo TeTpaib MPENoAaBaTeNi0 U OTBeYas Ha KOHTPOJbHBIE BOMpochl. JlabopatopHas
paboTa cunuTaeTcs NOTHOCTHIO BHIIOJHEHHOW U CTAHHOM TOJIBKO MOCTIE €€ 3aIUTHI.

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. XKomuun A.B. O6mas xumus : yueObHuk. - MockBa: ' DOTAP-Menua, 2014. - 400 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. bensieB A.Il., Kyuyk B.1. ®usnueckas u kowtouaHas xumus : yueOHuk. - MockBa: [ DOTAP-Menua,
2021. - 816 c. - Tekcr : anexrponnbiii // ObC «KoHcynbTaHT CTymeHTa By3a W MmeaBy3a [caidr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

3. Xapurtonos l0.4., I'puroppreBa B.1O., Kpacarok U.N. Ananutnyeckas xumus. AHanmutrka 1. OOmue
TeopeTHYeCcKrue OCHOBHI. KauecTBeHHbIN aHanmu3 : yueOHUK. - MockBa: ' DOTAP-Menua, 2022. - 688 c. -
Texkct : osmekrponnbiii // OBC «KoHCymbTaHT cCTymeHTa By3a ©  Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970461839.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. TwoxaBkuHa H.A. Bbuoopranmdeckas XUMHs: PYKOBOACTBO K TMPAKTHUECKUM 3aHATHAM @ ydeOHOe
nocobue. - MockBa: [ DOTAP-Menua, 2017. - 168 c. - Tekct : snexkrponnsiii / ObC «KoHcynbranT
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098 . html

2. Mapaxosa A. U. ®uznueckas xumus : yueOHuk. - MockBa: [DOTAP - Menua, 2020. - 228 c.

6.3 VHbpIe NICTOUHMKMU:

1. Hayunas snekrponHas Oubnunorexa Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBotii caiit Koncymerantllmtoc - http://www.consultant.ru

3. Poccwiickast HanlmoHabHAsE OMOIHOTEKa - Www.nlr.ru

4. Poccuiickoe 00pa3oBaHHe IJIs MHOCTPAHHBIX IpakaaH - http://www.russia.edu.ru/

5. CnoBapu M SHIUKIIOTIEIUHU OHJIaMH - http://dic.academic.ru/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

JUiss mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHH JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYIIOBBIX U HMHIUBHUIYaJbHBIX KOHCYJIBTAllUH, TEKYIIEr0 KOHTPOJIS U TNPOMEXKYTOUHOW aTTeCTallWH,
TIOMEIIIEHUS ISl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM

MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuueH3MoHHOE U CBOOOJHO paclpoCcTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonanbusiii moc 2007
Onepannonnas cucrema Microsoft Windows 10

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYuuBepcuTeTckas OMOIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreunas  cuctema. —  URL:
https://biblioclub.ru

3. ObC «KoHcynbraHT cTygeHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHue. | 'yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

4. Hudposoii obpazosarenbHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: o6pa3oBarenbHas miatdopma, JMEKTPOHHO-O0nbmoreuHas cuctema. — URL: https://urait.ru

6. ONEeKTPOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

7. Hayunast snexkrponHas 6nbmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwuiickas rocymapcTBeHHast oubnroreka: opunranpabiid caidT. — URL: https://www.rsl.ru

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.
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