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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 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- MEIUIIMHCKUU

- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

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:

JucuumnnuHa «XUMUS» OTHOCUTCA K oO0s3aTenbHON yactu ydeOHoro twrana OIl mo HampaBieHHIO
rmoarorosku 31.05.01 - JIeueOHOE nelo.

JucuumnHa «XuMus» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 5 3.€.

Ounas: 5 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast paborta 64
Jlexmm (JIextmm) 16
JlaGoparopnsie (J1ab. pab.) 32
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 80
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 KonTponbHas
2 110 4 |20
XUMUYECKUX pabora
paBHOBECHI 1
MIPOLIECCOB B
(YyHKIIMOHUPOBAHUHT
KHUBBIX CUCTEM




2 CsoiictBa Pewenune
pacTBOpOB CUTYaI[MOHHBIX
HU3KOMOJICKYJISIPHBI 3aja4; 3amura
X BEILECTB. 1a00paTOPHBIX
[TporonuTHueckue 8 12| 6 | 30 pabor;
paBHOBECHS U KontponbpHas
IIPOLIECCHI pabora;

KontponbpHas
pabora

3 PU3UKO-XUMHUS Pemenne
MOBEPXHOCTHBIX CUTYaIlMOHHBIX
SIBJICHUN U 3aJ1a4; 3amnmra
JUCIIEPCHBIX CUCTEM | 4 6 | 4 |20 J1a00paTOPHBIX
B pabor;
(GYHKIIMOHUPOBAHUU KontponpHas
KUBBIX CHCTEM pabora

4 XuMHS 2JIEMEHTOB. 3amura
CsoiicTBa 21412110 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.
Jlexiusi. OCHOBHBIC TOHSATUS XUMUYECKON TEPMOAMHAMUKH M OMosHepreTuku. [lepBoe m BTOpoe Hayana
TePMOJAMHAMUKH. XUMUYECKasi KUHETUKA U KaTalu3. XUMHUIECKOE PaBHOBECHE.
[IpenMeT U METOABl XMMHUYECKOW TePMOAMHAMUKH. B3anMOCBsI3b MEXIy Mporeccamu oOMeHa BEIIEeCTB U
SHEPTUM B OpraHuzMe. XuMuIeckas TepMOAMHAMHKA KaK TEOPETUUYECKass OCHOBA OMOIHEPTETHKHU.
OcHOBHBIE TOHATHS TEPMOIUHAMUKUA. VIHTEHCUBHBIC U SKCTCHCUBHBIC MapamMeTpbl. DYHKIIHS COCTOSHUS.
Buytpennsst sHeprus. Pabora u Temnora - aBe Gopmbl Mepeaadyd dHEPrHr. THIBI TEPMOIUHAMUYECKUX
cucteM  (M30MUpPOBAaHHBIC,  3aKPBIThIC,  OTKPBIThIE). THUOBI  TEPMOAUHAMHYECKUX  TPOIECCOB
(m3oTepMuueckue, n300apHbIe, N30XOpHBIE). CTaHIAPTHOE COCTOSIHHE.
[lepBoe Hawamo TepMoaUHAMHKHK. OHTanbnus. CTaHmapTHas DSHTANbIUS O00pa3oBaHUS BEIIECTBA,
CTaHJapTHAsE DJHTANbIUS CropaHus BemectBa. CraHmapTHas OSHTaNbNHS peaknuu. 3akoH [ecca.
[IpuMmeHeHHEe IEpBOro HaYaia TEPMOAUHAMUKH K OMOCHCTEMaM.
Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Ourponusi. JHeprus [mb06ca. Tepmonnnamuueckue ycnoBus paBHoBecus. CtanmapTtHas 3Heprus [m66ca
oOpazoBaHMsI BEIECTBa, CTaHAapTHas »HHeprus [ubO0ca OHOJIOTMYECKOTO OKHUCJICHHS BEIIECTBa.
CrangaptHas sHeprus ['mb6ca peakuuu. Ilpumepsl 3K3eproHMYECKHX M 3HIECPTOHUYECKUX IPOIIECCOB,
MPOTEKAIOLIUX B OpraHu3Me.
[IpenMeT 1 OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKU. XUMHUYECKass KNHETUKA KaK OCHOBA ISl U3yYEHUs
CKOpPOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PeaKkIuu, CPEeHss CKOPOCTh PeaKkiuu B
WMHTEpBalie, UCTUHHAs CKOpocThb. Kiaccudukanuu peakuuii, OTpUMEHSIOIIMECS B KHHETHUKE: peakiuw,
TOMOTEHHbIE, TE€TEPOr€HHbIE M MHUKPOTeTepOTeHHbIE; PEaKLUU IPOCThIE U CIOXKHbIE (MapajuienbHbIe,
MOCJIEJIOBATENbHBIE, COINpPSKEHHbIE, IeMHbIe). MONEKyAIpHOCTh 3JIEMEHTAPHOTO aKTa  PEeaKIIHH.
Kunernueckue ypaBHenus. [lopsinok peakuuu. [lepuon momynpeBpamieHus.
3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT KOHIeHTpanuu. KuHeTnueckue ypaBHEHHS Peakiuii mepBoro, BTOPOTo
U KyJIEBOTO TOPSAKOB. DKCIIEPUMEHTAILHBIE METOMBI OINPENETCHHs] CKOPOCTH U KOHCTAHTHI CKOPOCTH
pEaKLHA.



3aBHCHMOCTb CKOPOCTH PEaKLMU OT TeMIleparypbl. TeMrepaTypHblii KO3((UIMEHT CKOPOCTU pEakiuu U
ero OCOOCHHOCTH s OMOXMMHYECKHX TPOIIECCOB. ODHEPreTHUecKHil npoduiab peakuuu; SHEPrus
aKkTuBaluM; ypaBHeHue Appenuyca. Karanus. [oMoreHHslli ¥ reTeporeHHbli Karajau3. DHEPreTU4ecKuit
npod b KaTamUTHYeCKOl peakiui. OCOOEHHOCTH KaTaIUTHYECKONH aKTUBHOCTH (DEPMEHTOB.

Xumuueckoe paBHOBecue. OOparuMbie M1 HEOOPATUMBIC 110 HAMPABICHHUIO PEAKIUH. TepMOTUHAMUYECKUE
YCIIOBUSI PAaBHOBECHUS B M3OJMPOBAHHBIX M 3aKPBITHIX cHcTeMax. KOHCTaHTa XMMHYECKOTO PAaBHOBECHS.
OO0masi KOHCTaHTa MOCJIEIOBATEIFHO U MAPAJUIEIHHO MPOTEKAIONIUX MPOIECCOB. YpaBHEHUS U30TEPMBI U
M300apbl XUMUYECKOH peaKIlvu.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHe 1
OcCHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX Peakuuil (TepMOINHAMMKA, KUHETHKA)
Pazo0pare TeopeTnueckuil MaTepuat:

1. IIporHo3upoBaHH€ HAIpPABICHUS CAMOIPOU3BOJBHO MPOTEKAIOIIMX MPOLECCOB B H30JMPOBAHHON H
3aKPBITON CUCTEMAX; POJIb SHTAIBIIMHHOTO U YHTPOIMMIMHOTO (DAKTOPOB.

2. Kak ompenensieTcst U3MEHEHHUE SHTPOIMH CUCTEMBI B pe3ysIbTaTe MPOTEKAHUS OMPEAeIEHHOTO Mpoliecca B
CTaH/JIapPTHBIX YCIOBUSAX?

CuTtyallMOHHBIE 3a]1a4H:

1. Cxopocts peakiuu A+2B=AB2 npu xonuentpamuu A 0,2 mons/n u B 0,4 mons/n paBra 0,08
MoIb/(J1-MuH). OnpeenuTe KOHCTAHTY CKOPOCTH B3aUMONECHCTBUS A U B u ykaxuTte e€ pa3sMepHOCTb.

2. IIpu 150°C nHekoropast peakuusi 3akaHuuBaeTcs 3a 16 muH. [IpuHHMas TemneparypHbIii KodQQHUIUEHT
CKOPOCTH PEaKIMHU PaBHBIM 2,5, pacCuuTaTh, 4epe3 Kakoe BpeMs 3aKOHUMUTCS 3Ta PEaKlus, €CJIU MPOBOIUTD
e€ ipu 80°C.

3. Ilepuon monypacmaga WHCEKTHULMAA COCTaBisgeT 6 mecsieB. Hexkoropoe KoJWYECTBO €ro Momnajio B
BOI0éM, Tr1e ycTaHoBmiachk koHeHTpaiusa 0,000001 momb/n. 3a kakoe BpeMsi KOHIICHTPAIUs HHCEKTUIINA
noHusutcs 10 yposas 0,00000025 monb/n?

4. PaccuuraiiTe U3MEHEHUE SHTPOIUH, SHTAIBINMA U 3Hepruu [mb0ca mpu c.y. A7 peakiuu OKUCICHUS
IJIFOKO3BI 10 9TAHOJIA, IPOTEKAIOICH B OpraHu3Me:

C6H1206 (x) =2 C2ZH50H(x) + 2 CO2(1).
IIpakTnyeckoe 3ansiTue 2
OcHOBHBIE THIIBI PABHOBECHI M NPOLECCOB JKU3HeAeATeJIbHOCTH
Pazo0path TeopeTndeckuii Mmarepua:
1. IIporHo3upoBaHue CMELIEHUS XUMUYECKOTO PABHOBECHS.
CuTtyallMOHHBIE 3a]1a4H:
1. Bpruucnure mpu CTaHIAPTHBIX YCJIOBUSX KOHCTAHTY PAaBHOBECHS pEaKIUM OOpa30BaHUS METHIIOBOTO
cupra: CO(t) + 2 H2(r) «+» CH3OH(x). Cnenaiite 3akiroueHUE O MPAKTUYECKOW O0OPATUMOCTH PEaKIINH
IIPU CTaHJAPTHBIX YCIOBHSIX.
2. PaBnoBecue B cucreme N2(1) + 3 H2(r) « 2 NH3(r) ycTaHOBWJIOCH MpPH CIEAYIOIMMX 3HAYCHUSIX
PaBHOBECHBIX KOHIEHTpamuii: azor — 0,3 momnw/n, Bomopox — 0,8 mons/ m ammmak — 0,5 Moub/m.
Omnpenenuts Kp 1 ucxonHble KOHIIEHTPALMK a30Ta U BOLOPOJA.
3. Jlng npuBenEHHBIX HIDKE YpAaBHEHHMH HAMUIINUTE (HOPMYIIbI AJIsi ONpe/eeHNs KOHCTaHThl paBHOBecus. B
KaKOM HaIlpaBJICHUU CMECTATCS paBHOBECHS MIPU yBEIHMUEHUH JaBieHust. OTBeT 000CHOBATb.
1) 2NH3(r) <> 3H2(r) + N2(r); 2) ZnCO3(x) <> ZnO(k) + CO2(1);
3) 2HBr(r) « H2(r) + Br2(x); 4) CO2(r) + C(rpadurt) <> 2CO(1).

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue 1
OsHakomuTebHas Ja0oparopHas padora. [IpaBuia TexHnku 0e30nacHOCTH NpHU padote B
XxuMHn4eckoi Jaboparopuu. Ilpasuia padorsl B xumu4eckoii 1adoparopuu. IIpasuia
NPOTHBONOXKAPHOI Oe3omacHOcTH. Mepbl 0Ka3aHUs NePBOil MOMOIIM NPH HECYACTHBIX CJIY4YasX.
Ilepen HadaaoMm paboOThl HEOOXOAMMO BHUMATEIbHO U3YUYUTh COJAEPXKAHHME ONbITA U YCBOUTh TEXHHUKY €rO
UCIIOJIHEHUS], @ HE YUTaTh X0 PabOThl BO BPEMsI BBITIOJIHEHUS SKCIIEPUMEHTA.



Ha naGopaTopHBIX 3aHATUSX MO XUMHH BCE OMBITHI MPOBOIATCS C MajbIM KOJMYECTBOM PEAKTHUBOB, YTO
CHIDKAeT PUCK BOSHUKHOBEHHS HECUACTHBIX CIy4aeB, HO MOJHOCTHIO HE UCKIoUaeT. [loaTomy Heo6xonumo
coOmonaTh MpaBUiIa TEXHUKH O€30MacCHOCTH, a TaKKe 3HaTb Mephl OKa3aHHWs MEPBOM MOMOIIM TNPH
HECYACTHBIX CIIydasX.

JlaGoparopnasi pab6ora Ne 1. HaBbpikn paGoThl ¢ XUMH4YECKOM MOCYA0H

Lenb paGoThl: U3yunuTh KiIACCU(PUKALKIO XUMUYECKON MOCYAbI B 3aBUCUMOCTU OT Ha3zHaueHus. [IpaBuina
paboOThI CO CTUPTOBKOM, TUTIETKOM, OIOPETKOM.

KoHTpospHBIE BOTIPOCH U 3aAaHUS: TPEATIOKEHHBIN HAOOp XUMHUECKOU mmocyasl (puc. 1-3) 3aprucoBaTh 1
OTIpe/IETTUTh Ha3HAYCHHE B TaOOPATOPHOI MPaKTHKE.
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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/

JlaGopatopHoe 3ansiTue 5

KontponbHbiii cpe3 mno TtemaM: OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHHS XHUMHYECKUX pPEaKIui
(TepMonMHAMKKA, KHHETHKA), XAMUYECKOE paBHOBECHE.

Pemenne cutyanimoHHbIX 3a/1au.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
. 3yunTh MaTepuansl JIeKIUH, y4eOHON TUTepaTyphl U JPYTUX UCTOUHUKOB I10 TaHHOM TeMe.
. OTBETUTH HA BOIIPOCHI:
. UTO Takoe KOHCTaHTa PaBHOBECHS XMMUYECKON peaKinu?
. KakoBBI 0COOEHHOCTH BBIpAKEHHSI KOHCTAHTHI PABHOBECHUS IS TETEPOTEHHBIX XUMUYECKUX MPOIIECCOB?
. Kak xoHCTaHTa paBHOBECHS CBsI3aHA C U3MEHEHHEM M300apHO-U30TEPMUYECKOTO OTEHIIUANA PeaKuu?
. TepMonuHaMHUeCKUE TapaMETPhl, XapAKTEPU3YIOIIUE COCTOSIHUE CUCTEMBI.
. Pemmute 3amaun:

— W A W= N -

. Koncranra cxopoctu pacnaga nenuinia npu 36 oC pasHa 6-10-6 c-1, a ipu 41 oC oHa cocTaBisieT
1,2-10-5 c-1. Beruncnure TemmnepaTypHblid k03(h(HUIIMEHT peaklnu.
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2. PaccuuTaiiTe M3MEHEHHE SHTPONHMM, OSHTAIBNUM M dSHepruu [ubOOca peakuuu oOpa3oBaHUA
rmuunnvia 2 CH2(NH2)COOH(kx) — CH2(NH2)CONHCH2COOH (k) + H20(x) npu 298K.
3. [na peakuumu 2 NO2(r) <> N204(r) Beruucaute AG°p-uu U TemImeparypy, Ipu KOTOpoil o6a
HaIpaBJICHUS MPOLIECCa PABHOBEPOSTHHI.

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

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BenlecTB. [IporosiuTnyeckne paBHOBeCcHs U
npoueccol (YK-8)
Jlekumus.
Jleknusa 1. CBoiicTBa pacTBOPOB HU3KOMOJICKYJISPHBIX BEIIECTB

Posb BOIBI M pacTBOPOB B JKU3HEAEATENBHOCTH. DUBNKO-XMMUYECKHE CBOWCTBA BObI, 00YCIOBIMBAIOLINE
€e YHHUKAJIbHYIO pOJb Kak E€IMHCTBEHHOTO OuopacTtBopuTens. ABromporoin3 Boabl. KoHcTaHTa
aBTONPOTOJIM3a BOABI. 3aBUCHMOCTh PACTBOPHUMOCTH BEIIECTB B BOJAEC OT COOTHOLICHHS THAPO(UIBHBIX U
ruapoOOHBIX CBONCTB; BIMSHUE BHEIIHUX YCJIOBUH, HA pacCTBOPUMOCTb. TepMOAMHAMHUKA PACTBOPEHHUS.
[TonsaTue 06 naeansHoM pactBope. CriocoObl BEIpaKEHUsT KOHIICHTPAIUA PacTBOPOB.

KonnuratuBHble cBOMCTBA pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB. 3aKoH Payins u ciiecTBUS U3 HETO:
MIOHWKEHUE TEMIIEpATypbl 3aMEp3aHusl pacTBOpa, MOBBIIIEHUE TEMIEPATypbl KUIIEHHS pacTBOpa, OCMOC.
OcmoTHueckoe napieHue: 3akoH Bant-I'ogoda.

TepMmoguHamMuka pacTBOPOB. ['MAPOIN3 coseil. DIEKTPONPOBOJHOCTh PACTBOPOB AIEKTPOJIUTOB U TKAHEH
opranusma. KominraTuBHbIE CBOMCTBAa pacTBOPOB JJIEKTPOJIMTOB M HEAIEKTPOJIMTOB. DJIIEMEHTBI TEOPUHU
PacTBOPOB CHIIBHBIX 3JEKTPOIUTOB JleOast- XroKKems.

OCMOATIBHOCTD U OCMOJISIPHOCTh OMOJIOTHYECKHX JKUAKOCTEH M nep(y3HOHHBIX pacTBOpOB. Poib ocMoca
B OMOJIOTHYECKUX CUCTEMAX.

Jlexuus 2. [IpoTonutrueckue paBHOBecus U npouecchl. bydepHsie cucremsl. [eTreporenHnsle paBHOBECHS B
pacTBopax IEKTPOJIUTOB

[Tporonutnueckue peakuuu. Monuzamus cinaOblX KHUCIOT M OcHOBaHWM. KoHcTaHTa KHCIOTHOCTH U
OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B CONPSIKEHHOM
IIPOTOJIUTHUYECKON mape. KOHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE IMPOTOIUTHYECKHE
paBHOBecusi. O0Ias KOHCTaHTa COBMEILIEHHOTO MPOTOIUTHYECKOro paBHOBecHs. [ uaponus coneil. CreneHp
U KOHCTaHTa ruipoin3a. AMoonautsl. M3030eKTpruieckas TOUKa.

Bydepnoe neiictBue - OCHOBHOW MEXaHM3M MPOTOJUTHYECKOTO TIOMEOCTa3a OpraHu3ma. MexaHusMm
neiictBusi  Oydepupix cucteM. 3oHa OydepHoro geiictBuss u OydepHas emxoctb. Pacuer pH
IIPOTOJIUTHYECKUX CUCTEM.

I'eTeporenHsle peakuy B pacTBOpPax 31eKTposnToB. KoHcTanTa pacTBOpruMOCTH. KOHKYpeHIMS 32 KaTUOH
WM aHHUOH: W30JINPOBAHHOE W COBMEILEHHOE IE€TEPOTC€HHBIE PAaBHOBECHS B PAaCTBOpPAxX AIIEKTPOJIMTOB.
OOmiasi KOHCTaHTa COBMEILEHHOTO TeTepPOT€HHOIO0 PaBHOBECHS. YCJIOBHS O0pa30BaHUS U PACTBOPEHMS
ocankoB. Peakuuu, nexamniye B OCHOBE O0pa3oBaHUS HEOPraHMYECKOTO BEIIECTBA KOCTHOW TKaHU
ruapokcuadocdara kanpius. Mexann3M QyHKITMOHHPOBaHUS Kalbluii-GocdarHoro Oydepa.

Jlexuusa 3. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI

DJNEeKTpOHHAs TEOpUsl OKHUCIICHUS-BOCCTAHOBICHHs. Kimaccudukanus OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuil. CocTaBieHHE YpPaBHEHMl  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. BnusHue cpenbl
pacTtBopa Ha nporexkanue 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.

Jlekna 4. KoMmiuiekcHble coequHeHus. Vcnonb30BaHue KOMIDIEKCOB METAJJIOB B MEIUIIMHE

OcHOBHBIE TONOKEHHUE KOOPAMHAIIMOHHOW Teopuu Beprepa. Kiaccudukanus, nzomepusi, HOMEHKIATypa
KOMILUIEKCHBIX COeIMHEHHH. J{ucconuanus KOMIUIEKCHBIX HOHOB. KoHCTaHTa HECTOMKOCTH (YCTOMYMUBOCTH).
KommnekcoobpazoBanue B opranuszMe. Peakuuu 3amerneHus nmurannoB. KOHKypeHIUs 3a JIMTaH[ WU 32
KOMITJIEKCOOOpa30BaTelb: M30JIMPOBAHHOE W COBMEIICHHOE PAaBHOBECHs 3aMeEIIeHHs JUrannoB. OOmias
KOHCTaHTa COBMEIIEHHOTO PAaBHOBECHS 3aMEILICHUS IUTaH/I0B.
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[IpencraBiaeHus O CTPOSHUHM METAUIOPEPMEHTOB M APYTHMX OMOKOMIUIEKCHBIX COEIMHEHHUH (reMorinoOuH,
IUTOXPOMBI, KoOanamMuHbI). DPU3NKO-XUMHUYECKHE TPHHLUIBI TPAHCIOPTa KHUCIOPOJa TEeMOITIOOMHOM.
Mertanno-amuraiHelii  TOMEOCTa3 U IPUYMHBI €ro0 HapylmeHus. TepMOAMHAMUYECKUE IPUHIUIIBI
xenarorepanuu. MexaHu3M HUTOTOKCUYECKOTO JEUCTBUS COCANHEHUH TIJIaTUHBI.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue 1
Cnioco0bI BbIpaKeHHs1 KOHIIEHTPAILIMHM PacTBOPOB
Pazo0pats TeopeTndeckuii Mmarepua:
1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOH (PU3MKO-XMMHUYECKON TEOPUH PACTBOPOB?

2. HazoBUTE OCHOBHBIE CITIOCOOBI BBIPAKEHHUSI KOHIICHTpAIIMU PacTBOPOB. Kak cBs3aHbI MeXAy cO0OM 3TH
BEJIMYHUHBI?

CutyallMOHHBIE 3a]1a4H1:

1. B MEUIIMHCKON MPAKTUKE UCTIOIb3YIOT FTOPMOHAJIBHBIN Ipenapar aApeHaluH B BUJIE pacTBOpoB. B
ammyne conepxurcsa 1 mi 0,1%-Horo pactBopa (p = 1 r/mi). Berarcnure MOIspHYIO KOHIIEHTPAIIUIO 3TOTO
pacTBopa u Maccy anpenainHa B 0,5 Mi1 pactBopa, BBeeHHOTO B opranusM (Maap = 219,7 r/mMons).

2. Ilpu onpeneneHUN KUCIOTHOCTH JKEIYJIOYHOTO COKa Ha TUTPOBaHKE 15 MIT coka OBLIO M3PacXoI0BaHO
6,5 MJI pacTBOpa ¢ MOJISIPHOM KOHIIeHTparuel ruapokcuaa Harpus 0,02 monb/n. KakoBa macca consiHON
Kuca0Thl B 100 M1 3KeTy1I04HOro coka?

3. IIpu HEegOCTaTOUHON KUCIOTHOCTH KEIYA0YHOTO COKa MPUMEHSIOT BHYTPb (4aCTO BMECTE C METICHHOM)
pa30aBICHHYIO CONSHYIO KUCIIOTY C MaccoBoit noneit 8%. Onpenenure monbHbie Aoau HCl 1 Boabl B 3TOM
pacTBope.

IIpakTH4eckoe 3ansATHE 2

CBoiicTBa pacCTBOPOB HU3KOMOJIEKYJISIPHbIX BemiecTB. by(epHbie cucTemMbl
Pazo0pare TeopeTnueckuil MaTepuat:

1. Kakyro posib urpaer ocMoc 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 PeIOKC-0y(PepHBIX CUCTEM.

4. Pacuet pH OydepHbIX cucTem.

5. Ilpuponusie 6ydepubie cuctembl. MexaHu3M AeWcTBUS aMMuadHoi OydepHoil cmec.
CutyallMOHHBIE 3a]1a4H:

1. K 50 mn 0,3 M consnoit kucnotel nobaswim 120 mn 0,125 M pactBopa ammuaka. Bwramciure
KOJIMYECTBO aMMHaKa, KOTOpOe He0OXOAUMO JT0OaBUTH K MOTYYECHHOMY PacTBOPY, YTOObI momyyuts pH = 9.

2. Ilpu uccnenoBaHUU OCMOTHYECKON CTOMKOCTH SPUTPOLIMTOB B KIMHUYECKUX JTAOOPATOPUAX TPUMEHSIOT
docdarapiii  Oydep, KoTopwlid roTOBIT U3 Oe3BogHOoro ruapodocdara Harpus Maccoir 23,71 1,
auruapodocdara narpus maccoit 4,86 r u xsnopuaa Harpus maccod 180 . OObeM pacTBOpa TOBOIAT 110 2 JI.
Brruucnure pH takoro 6ydepnoro pactsopa.

IIpakTH4eckoe 3ansaTHE 3

IIporosiuTHYecKue paBHOBecHs U npouecchl. KomiiekcHbie coelMHEeHHs
Pazo0pare TeopeTnueckuil MaTepuat:

1. CtpoeHue rema.

2. XapakxTep CBSA3M B KOMIUIEKCHBIX COETUHEHUSIX.

3. Ilpumepsl KC, sBastommxcs HEINEKTPOIUTAMH; COJISIMHA, B COCTaB KOTOPBIX BXOIUT KOMIUICKCHBIN
aHMOH, KOMIUIEKCHBII KaTHOH.

4. TOKCHYHOCTD TSIKEJIBIX METAJIJIOB.
CuryanuoHHbI€ 3a/1a4H:

1. imeeTcs BomHBIA pacTBOp STUieHAMaMUHTeTpaarerara xene3a (II). Kakue moHB MOTYT 3aMEHUTH B
CTaHJAPTHOM COCTOSIHUH IIEHTpaibHbIN HOH B 3ToM KC? OTBET 00BSICHUTE.



2. Ha3oBHTE KOMIIEKCHOE COEINHEHHE, YKAKUTE KOMIUIEKCOOOpa3oBaTelb, 3apsi KOMIUIEKCOOOpazoBares,
KOOPAMHAIIMOHHOE YHUCIO M JEHTATHOCTh JINTAaHJ, BHELIHIOIO M BHYTPEHHIOW cdepy, YKaxHuTe 3apsj
KOMIUIEKCHOTO HOHA, HAIIMCATh BBIPAXXEHUE JJI1 pacyeTa KOHCTAHTHI HECTOMKOCTH U KOHCTAaHTBI CTOMKOCTH

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

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansiTue 1
JlaGopaTopHasi padora Ne 5. [IpuroroBjieHue pacTBopa 3aIaHHON KOHLEHTPAIUU
[lens pabOThI: HAYYUTHCSI TOTOBUTH PACTBOPHI 3aJAHHONM KOHIICHTPAITUH.
[IpuroroBneHre pacTBOpa YKCYCHOM KHUCIOTHI 3aJJaHHOM KOHLICHTPAIUH.
KoHTposnbHBIE BOIIPOCHI:
1. 3HayeHre TUTPUMETPUIECKOTO aHAJIN3a B MEUKO-OMOIOTMYECKUX UCCIIEIOBAHUAX ?
4. Kakum 006pa3omM MOKHO TOYHO U3MEPHUTH 00BEM pacTBopa?
5. Yrto Takoe TOo4Ka 3KBUBAJIEHTHOCTH?
6. UTo Takoe TUTPAHT U TUTPYEMOE BEILIECTBO?
7. Kakue BelecTBa Ha3bIBAIOTCA UHANKATOPAMU?

8. Urto Takoe pactBop? Kakumu cmocobamu MOKHO BBIPa3uUTh COACPKAHME PACTBOPEHHOTO BEIIECTBA B
pactBope?

JlaGopaTopHoe 3aHsiTHe 2

OHpeIleJIeHI/IC KOHIICHTpAalU BCIICCTB B OHOIOTHYECKUX KUIKOCTAX. Pemenue CUTyallUOHHBIX 3a1a4.
JlaGopaTopHoe 3ansitue 3

Jlabopatopnasi paGora Ne 6. CBoiicTBa Oy(pepHBIX paCTBOPOB

Ilenb paboOTHI: HAyYHUTHCS TOTOBUTH Oy(epHBIE pPacTBOPHI; HCCIEAOBATh 3aBUCHMOCTH Mokaszarens pH
OydepHOoro pacTBOpa OT KOHIIEHTPAIIUH KOMIIOHEHTOB Oy(hepHOI CHCTEMBI.

[Ipurorosnenue O6ydepHbIX pacTBOPOB C pa3IUUHbIM 3HaueHueM pH.

N3ydenue BausHUS HEOONBIINX KOJUYECTB CHIBHBIX KHCIOT M OCHOBaHWH Ha mokaszarenb pH OydepHoro
pacTtBopa.

KoHTposnbHBIE BOIPOCHI:
1. ITepeunciute Turbl OyPepHBIX pacTBOPOB (Ha3BaHUE, COCTAB).
2. [lepeuucnure dakropsl, Baustonire Ha pH OydepHoro pacteopa.

3. Onummute cdeppl CyIIECTBOBaHUS W 00JIacTU TpuMEeHEeHUs1 OypepHbIX cucTeM (MPUMEHHUTEIBbHO st
KMBBIX OPTaHU3MOB U MEITUIIMHEI).

4. Tlpusenute mpumep Oy(pepHBIX CHCTEM KUBOTO OpraHU3Ma.
JlaGopatopHoe 3ansiTue 5

KonTponbHsiil cpe3 mo temam: CBOWMCTBA pacTBOPOB HU3KOMOJICKYJISIPHBIX BEIIECTB, Oy(QEpHBIC CHCTEMBI.
Pemenne cutyanimoHHbIX 3a/1au.

JlaGopaTopHoe 3ansiTue 6

JlabopaTopHnas padora Ne 7. KomniekcHble coeTUHEHUS

[enb paboThI: OBIaIeHNUE HABBIKAMU CUHTE3a KOMIUIEKCHBIX COEIMHEHUHN U HCCIIeI0BaHIE UX CBOWCTB.
Cuntes conu cynbdara terpaammuaMenu(1l) u uzyuenue ee cBOMCTB.

[TomyuyeHne KOMIUIEKCHBIX COEIMHEHUN C KOMIUIEKCHBIMA aHHOHAMHU U KaTHOHAMHU.

HccnenoBanue MpOYHOCTH KOMIUIEKCOB.

JlaGopaTopHoe 3ansitue 7

KontponpHslii cpe3 o Temam: IIpoTonurnyeckue paBHOBeCHs U IpoLecchl. KoMIiekcHble coeTMHEHus.
OBP.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEpaTyphl U APYTHUX HCTOYHUKOB TIO TAHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI U PEIINTD 331aUu:
1. 3HayeHHe TUTPUMETPUUECKOTO aHAJIN3a B MEUKO-OMOIOTMYECKUX UCCIIEIOBAHUAX ?
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2. Ilpu BHYTPUBEHHOM CTPYHHOM BBEIEHUU THAPOXJIOPUJIA MPEAHU30JIOHA UCIIONIb3YETCSI N30TOHUYECKUI
(0,9%-np1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO JUCTWUIMPOBAHHON BOZBI M XJIOPHUJA HATPUS HAJO B3SITh,
4yT00BI MOoIy4yuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

3. SIBnenne n3oMopdusMa: 3amerieHne B ruapokcuadocdare Kablus THAPOKCHI-MOHOB Ha HOHBI (PTOpa,
MOHOB KaJIbI[Usl HA HOHBI CTPOHIIUSI.

4. Tokcuueckoe JeHCTBUE OKUCITUTENCH (HUTPAThl, HUTPUTHI, OKCHUIBI a30Ta). O0e3BpeKUBaHUE KUCIOPO/IA,
MepoKCUa BOAOPOAA U CyNepoKCcUI-HoHa. [IpuMeHenne peaokc-peakiuii st TeTOKCUKALIUH.

3. PaccumuTaiiTe HOHHYIO CHJTY TJIa3MO3aMEIAI0IIEro COJIEBOTO PaCTBOPa, MPUTOTOBIECHHOTO IO
cieayrouien nponucu: anerar Hatpus — 0,2 r; xnopua Hatpusa — 0,5 r; xnopun kanust — 0,1 1; Boma nis
nHBeKIMA 10 100 M.

4. Ocmotnueckoe naBieHue kposu B HopMme 740-780 kIla. Beruncaure 0ocMoOIIpHOCTH KPOBH.

5. Paccuuraiite ocmotuueckoe aasnenue npu 310 K 5%-Horo BogHOro pacTBopa MIOK03bI (II0THOCTH 1,02
r/MIT) UIsl BHYyTPUBEHHOTO BBEJEHUS MpH KpoBororepe. Kakum sBisieTcst 3TOT pacTBOp (TUIO-, TULIEP- UITU
M30TOHMYECKUM), MO OTHOIICHHIO K pacTBOpaM, HMEIOIIMM CIEAYIOUIMe 3HAUY€HUS OCMOTHUYECKOTO
nasieHus: a)780 klla (kpoBb, BepxHss rpanuia); 6) 3091 klla.

3. [ToAroToBUTHCS K MTUCHMEHHON KOHTPOJIBHOM paboTe ¢ 3JIEMEHTaMH TECTUPOBAHMSI/KOHTPOJIBHBIN CPE3.

Tema 3. ®U3MKO-XUMHS NOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM B (PYHKIIHOHMPOBAHUH
skuBbIX cucteM (YK-8)
Jlexknus.
Jlextus 1. @U3UKO-XUMHUSI TIOBEPXHOCTHBIX SBICHUHN B (PYHKIIHOHUPOBAHUH JKUBBIX CHCTEM

AncopOLMOHHBIE paBHOBECHsS] M MpOLIECCHl Ha MOABIKHBIX TIpaHunax pasgena ¢as. [loBepxHocTHas
sHeprus [ m66ca u moBepxHOCTHOE HaTsDKeHHE. Ancopomus. YpaBHenue ['m66ca. [ToBepXHOCTHO-aKTHBHBIC
U TOBEPXHOCTHO-HEAKTUBHBIE BelIeCTBA. VI3MEHEHHE MOBEPXHOCTHON AKTUBHOCTH B TOMOJIOTHUYECKHUX
psanax (mpaBuio TpayGe). M3orepma amcopOumu. OpueHTaIus MOJEKYJI B TOBEPXHOCTHOM CJIIOE H
CTpyKTypa OuomeMOpaH.
AncopOLMOHHBIE pPaBHOBECUS HA HEMOJBMKHBIX TpaHHIax pasaena (a3. dusuueckas aacopOuus u
xeMocopOIus. AAcopOIus Ta30B Ha TBEPABIX Tenax. AJCopOIusi U3 pacTBOpOB. YpaBHeHue JIeHrMropa.
3aBUCUMOCTb BEJIMYMHBI aACOpPOLMU OT paznuuHbIX (akTopoB. [IpaBuio BeIpaBHUBAHUS MOJSIPHOCTEH.
N30uparenbHast ancopOuus. 3HaueHHE aIcCOPOIIMOHHBIX POLECCOB [T )KU3HEAEATEIILHOCTH.
Jlexuus 2. @U3NKO-XUMHUSI TUCTIEPCHBIX CUCTEM B (PYHKIIMOHUPOBAHUH KUBBIX CUCTEM
Knaccudmukanus mucnepcHbix cucrteM. Kimaccudukaius TUCTIEPCHBIX CUCTEM IO CTETICHH JUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (ha3; O CHIIE MEKMOJICKYIIIPHOTO B3aUMOICHCTBHSI MEXKTy TUCTIEPCHOM (a3oi
U JUCIIEPCUOHHOM cpenou. IIpupona KoIIouaHOro COCTOSAHMS.
[Tonydenue u cBolicTBa AucHEpCcHbIX cucTeM. [lonydenune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PACTBOPOB.
Huanuz, saexTpoauanus, yaerpadunsrpanus. DOU3NKO-XUMHUUYECKHE MPUHLIUIBI (QYHKIIMOHUPOBAHUS
UCKYCCTBEHHOM TMOYKU. MOJEKYyISIpHO-KUHETUYECKHE CBOWCTBA  KOJUIOMJHO-AUCIIEPCHBIX  CHCTEM:
OpoyHOBckoe JBUXKeHHE, Ju(pdy3us, OCMOTHUYECKOE JaBJIEHHWE, CEAMMEHTAlMOHHOE paBHOBECHE.
OnTuyeckue cBoMcTBa: paccemBanue cBeta (3akoH Poamest). CTpoeHue ABOWMHOTO 3JEKTPUYECKOTO CIIOS.
DNEeKTPOKUHETUYECKUI TOTEHIMAI U €T0 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
VYeroliunBocTh  AucnepcHbIXx — cucteM. CeaMMEHTallMOHHAs, arperaruBHasl M KOHJECHCAI[MOHHAS
YCTOMYMBOCTh JHO30sIed. DakTopbl, BauAOLME Ha YycToiuMBocTh Jmo3oned. Koarymsanus. Ilopor
KoaryJisiliui 1 ero omnpezaenenue, npasuio lyneue-I'apau, sBienne npuBbikaHus. B3aumHuas koarynsiusi.
[TonsiTHE O COBpEMEHHBIX TEOPUSX Koaryasiuuu. KouionaHas 3amura u nenTu3amusi.
Komnounnsie [TAB; OGuonornueckun BaxkHble koutouaHbie [TAB (Mbplia, neTepreHThl, KEeTIHbIE KHCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHne  KPpUTHYECKOM  KOHIIEHTpALUU
MUIIEII000pa30BaHHUS.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHE 1
DU3NKO-XUMHUSA MOBEPXHOCTHBIX SIBJICHHI
Pazo0pare TeopeTnueckuil MaTepuat:
1. KakoBbl (hr3nKo-XUMHUYECKHUE OCHOBBI aJICOPOIMOHHON Tepanuu?

14
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2. Kakue 31eKTpOKMHETHYECKHE SIBICHHUS HAOMIONAIOTCS MPU MEXaHHYECKOM IEPEMEIICHUHU: a) YaCTHII
JHUCTIEPCHOM (Pa3bl OTHOCHUTENBHO IUCIEPCHOHHOW Cpeabl; 0) IAMCIEPCHOHHOM cpelbl OTHOCHTEIHHO
YacTUI] TUCTIEPCHOM (a3b1?

CHTyallMOHHbIC 3a/1a4N:

1. Omnpenenuth BenuuuHy ajncopOrum nenapronoBoii kuciaotet C8H17COOH c¢ ee comepkanuem B
pactBope 50 Mr/m, ecnM NMOBEPXHOCTHOE HATXKEHHE HccienyeMoro pactopa pasHo 57,0 10-3H/m, a
MOBEPXHOCTHOE HATsXKeHHE Bozbl — 74,22 MH/M.

2. KonneHTpaluss KeTOHOBBIX TeJ, HAKAIIMBACMBIX B KPOBH OOJIBHBIX CaxapHbIM JHA0CTOM B TCUCHUU
cytok, npocturaer 0,2 moiw/n. Kakoe KONMMYECTBO KETOHOBBIX TeN aJcOpOMpyeTCss M3 KPOBH IpH
reMoCopOIuH, €CiIH npeaenbHas aacopous coctapiseT 3-10-3monb/T, a = 6-10-2Moub/i1.

3. BpluncnuTe NOBEPXHOCTHOE HATSDKEHHE AHWIMHA, €CJIM C IOMOIIBIO CTajarMOMeTpa MOJy4YeHbI
CJIeIyIOIME JaHHbIC: YHCIIO Kamnesib aHuiuHa 42, yucio kamenb BoAwl 18. IlnotHocTs anmnuna 1,4%103
KI/M3, TOBEPXHOCTHOE HATsSKEHUE BOABI paBHO 72,75 MH/M.

IIpakTH4eckoe 3ansATHE 2
PU3MKO-XUMHUS JHUCIIEPCHBIX CHCTEM
Pazo0pare TeopeTnueckuil MaTepuat:
1. CTpoeHue KOJIOUTHOW YaCTHIIBI.

2. Koarynsamus. Ilopor koarynsuuu u ero onpeaenenue, npaswio Hlynsue-I'apau. B3anmuast koarynsanus.
3Ha4eHHE KOAryysui B METUIMHE.

CuTyalMoHHEIE 3a1a4H:

1. 3omp cynwdara Oapus MONMy4YEH CIMBAHHUEM PaBHBIX OOBEMOB PACTBOPOB HUTpara Oapusi U CEpHOU
KUCTOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JIEKTPOIMUTOB, €CIU MPHU MeKTpodope3e dacTuia
nepemeniaercs k anony? Hanumure dhopmyry mutiesuis 30511 BaSO4.

2. [IpoTBOMOHAMHU 305151 CyAb(HIA 30JI0TA OKA3aJIUCh HOHBI HaTpHsl. HanummTe cxeMmy cTpOeHHs] MULIEILUTBI
3TOTO 30151, €CJIM OH 00pa30BaH XJIOPUIOM 30JI0TA U CYAb(PHUIOM HATPHSL.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue 1
JlaGopaTtopHasi paGora Ne 8. AncopOuust yKCyCHO# KHCJI0TBI AKTHBHPOBAHHBIM yIJIeM

Lenb paboTHI: UCCIIENOBATH aICOPOLIMIO HAa TPAaHUIIC Pa3ieNa TBEPAOE TEJO - KHUIAKOCTh, HAYYUThCS CTPOHUTH
H30TEPMBI aJICOPOITHH.

KoHTponbHBIE BOIPOCHI:
1. K xakoMy THITy OTHOCHUTCS aJCOPOIUs YKCYCHON KUCIIOThI aKTUBUPOBAHHBIM yTJIeM?
2. ChopmynupyiiTe mpaBwiIo ypaBHUBaHUS ToJIsIpHOCTEN Pebunaepa.

3. 3anummute ypaBHeHus Ppeilinanuxa u Jlenrmiopa. B Kakux KoopaumHatax cTposT rpaduk s
orpenesieHust KoHCTaHTHl DpeifHnnxa u napameTpa n B ypaBHeHUH ajacopounu dpeiinaimuxa?

4. Ot xakux (aKTOPOB 3aBUCHUT BEJIUUYHHA a1COPOIIMN?

JlabopaTtopHoe 3ansiTHE 2
JlaGopaTopHasi padora Ne 9. [losryueHue u CBOCTBA KOJVIOMJIHBIX PAaCTBOPOB

Ilenbp paOoOTHI: OCBOCHHME HABBIKOB IOJIyYEHUS KOJUIOWAHBIX PACTBOPOB M pabOThl C HUMH; U3y4YCHHE
METOJIOB CTaOMIN3AIMH U KOATYJISIMUA AUCIIEPCHBIX CUCTEM.

[Tony4yenue ruapo301st KaHU(POIN METOAOM 3aMEHBI PACTBOPUTEIIS.
[Tomyuenue runpo3ons rekcanmanopeppara(ll) menu meromom oOmMeHa.

ITomyuenue runposons ruapokcuaa xenesa (III) metogom rugponusa v onpenaeseHrne nopora Koaryisiinuu
cynb(haToM Kajusl.

OmnpeneneHre EKTPOIUTA ¢ HAUOObBIIEH KOarylIupyomei ClioCOOHOCTHIO.
[Tenrruzamus ocangka Fe(OH)3 anekrponuramu.
KoHTposnbHBIE BOIIPOCHI:

1. OxapakrepusyiiTe THIBI YCTOMYMBOCTH JHCIEPCHBIX CHUCTEM (CEIWMEHTAIIMOHHAs, arperaTuBHasd,
KOHJICHCIOHHAs ).
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2. VkaxxuTe (paKTophl, BIUSIONUINE HA YCTOHYUBOCTD JTHO30JIEH.
3. JlaifTe onpeneneHne Koaryasaiuu. YTo Takoe nopor koaryasauuu? Kak ero paccuyuThIBatoT?
4. Chopmymupyiite npasmio [lymneue-Iapau.

JlabopaTtopHoe 3ansTHe 3

KoHnTponbHbIil cpe3 no TemaM: OU3UKO-XUMUSI TOBEPXHOCTHBIX SBJICHUN U JUCIIEPCHBIX CHCTEM. Pemenue
CUTYaI[MOHHBIX 3a]1au.

3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. U3yunth MaTepuasl JIGKIIUH, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TeMe.
2. OTBETUTH HA BONPOCHI U PEUIUTH 3a4a4H:

1. ®U3NKO-XMMHUYECKHUE OCHOBBI aJCOPOIMOHHOW Tepamuu, reMocopOlMH, NPUMEHEHUS B MEAUIUHE
HOHUTOB.

2. Ilpumepsl NPaKTUYECKOTO HCIOJIB30BAHUS HICKTpodopes3a, IMOTEHIMAlAa TEUSHHs M IOTEHIHaaa
CEIMMEHTALUH.

3. Xpomatorpadusi.
4. 3onp cynabpara OGapusi MOJTy4YEH CIMBAHUEM DPaBHBIX OOBEMOB PAcTBOPOB HHUTpaTa Oapus W CEpHOU

KUCTOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JICKTPOIMUTOB, €CIU MpHU 3MeKTpodope3e dacTuia
nepemeniaercs k anony? Hamumure dhopmyry mutiesuis 30511 BaSO4.

5. B 50 M pactBOpa ¢ KOHIEHTpanuei ykcycHou kucaotsl 0,1 Moib/ moMecTuian aacopOeHT Maccoi 2 r 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 BeTUUruHy aACcOpOIMH YKCYCHOM KHCIOTHI.

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

Tema 4. Xumus 31emenToB. CBoiicTBa pactsopos BMC
(YK-8)
Jlekumus.

Jlexumsi. BBenenne B XUMHUIO 3JIEMEHTOB, MX MIPUMEHEHHUE U MEIUKO-Onosiornueckoe 3HaueHne. CBoicTBa
pactBopoB BMC.

[ToHsATHE OMOTEHHOCTH XUMUYECKHX 3JICMEHTOB.
XumMust OMOTEHHBIX JIEMEHTOB S- OJIOKa.
Xumusi OMOTEHHBIX AJIEMEHTOB P- OJIOKa.
XuMusi OMOTCHHBIX AJIEMEHTOB d- O1oKa.

CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpomoJiekysl. MexanusMm HaOyxanusi W pactBopeHuss BMC. 3aBUCMMOCTH BEJNIMYMHBI HaOyXaHUS OT
pasnmuyHbBIX (paKkTOpoB. AHOMalbHas BSI3KOCTh pacTBopoB BMC. BsizkocTh KpoBH W ApYyrux
OHMONOrnYecKux >XUaKocTe. OCMOTHYECKOe AaBlIEHHWE PacTBOPOB OuomonumepoB. [lonnaneKTpoauThl.
W3osnekTpuueckass Touka M MeTOAbl ee ompezeneHus. OHKOTHMYECKOE NaBJICHUE IUIa3Mbl U CBIBOPOTKU
KpPOBH.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansitue 1
CsoiicTBa pactBopoB BMC
Pazo0parh TeopeTndeckuii Mmarepua:

1. Kakum o0Opa3oMm CBs3aHBI OCTaTKU a-aMHUHOKHCJIOT B OEJKOBBIX MoJIeKyiax? MOXKHO JIH € TOMOIIBIO
OUypeTOBOM peakIMy OTIIMYUTh PACTBOP AMUHOKHCIIOTHI OT pacTBopa Oenka?

2. Hanmummre cxemMy CHHTE3a TPHUIIETITHIA, 00pa30BAHHOTO ATAHUHOM, TTTUIIHOM H JICHITHTHOM.
3. 30anekTpruyecKas TOYKa U METO/IbI €€ ONPEACICHUS.
CuryanuoHHbI€ 3a/1a4H:

1. K xakoMy anekTpoay OyaeT mepememiarbes npu dMekrpodopese b - makrorodynun npu pH pactBopa
PaBHOM 7, €CJIM €T0 U303JIEKTpUUeCcKasi 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.

JlabopatopHoe 3ansiTue 1

JlaGopaTopHasi padora Ne 10. Ha0yxanue BMC. OnpenesieHue u303/J1eKTPUYECKOM TOYKHU 0eJiKa

Lenpb pabotsr: [IproOpecTH HaBBIKK SKCIIEPUMEHTAILHOTO ONIPE/IEICHUs BEIMUUHBI HA0yXaHHs TOJTUMEPOB
u DT 6enkoB, M3y4UTh BIUSHUE PA3IMYHBIX ()AaKTOPOB HA BETMUMHY HaOyXaHUS TOJIUMEPOB.

W3yueHne BIMAHUSA 3JIEKTPOIUTOB HA BennynHy HaOyxaHust BMC.

Onpenenennue U30EKTPUUECKON TOUKHU KETaTHHA.

KoHTposnbHBIE BOIIPOCHI:

1. Jatite onpenenenne MUOT mist aMMHOKHUCIIOT U OEIIKOB.

2. Kakue cBsi3u cTaOUIM3UPYIOT IEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U YETBEPTUUHYIO CTPYKTYpy Oenka?
3. YUto moHUMAIOT TIOJ ACHATypaIieil u peHarypanuei 6enkoB? Kakre areHThI BRI3BIBAIOT JICHATYPAITAIO?

JlaGopaTopHoe 3aHsiTHe 2
buonornuecku Baxxusie BMC u ux cBoiicTBa.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. U3yuuTh MaTepuaibl JIEKIUHU, Y4€OHOM IUTEpaTyphl U APYrUX HCTOYHUKOB MO IaHHOU TEME.
2. OTBETUTH HA BOMPOCHI:

1. BBICOKOMOJNEKYISIpHBIE COSIUHEHUS, IX XUMHUYECKast IPUPOJIa ¥ 3HAUCHUE B KU3HEICATEIILHOCTH
opraam3ma. Knaccudukanus BMC u crioco0sr 00pa3zoBaHms.

2. BeicanuBanue 6uononuMepoB u3 pactBopa. Koarepaius u ee posib B OMOIIOTHYECKUX 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
*  TEKyIIUHA KOHTPOJIb — 35 0aioB
* KOHTPOIBHBIEC Cpe3bl — 4 cpe3a: 9 6amnos, 9 6amios, 9 6annos, § 6amIoB
* mpeMuanbHbIe OaTel — 10 6amioB
* 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 | KOJI-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.
Bamner 3a 3ammry omHON naGoparopHOW pabOTBHl CYMMHPYHOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKU 0€30MTaCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpenogaBarenb 3a/1a€T OJMH UIH HECKOJIBKO KOHTPOJIEHBIX BOIIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oai, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KounTpoa [lucemenHast KOHTposibHasE paboTa € dIIEMEHTaMH TEeCTHPOBAaHUS
bHasl cocront n3 10 3amanwii. 3a KakIplii MPaBWIBHBIN OTBeT ¢ 1 mo 2
pabdora(k 3amanue o 0,5 GammoB. 3a KaxAbIli TOCIEAYIONINA MPaBUIHHBIN
OHTPOJIBH OTBET C pEeIIeHNEM CTYACHT moiy4aeT 1 Oa.
blii cpe3)
KonTpoa [lucemenHast KoOHTposibHasE paboTa € dIIEMEHTaMH TEeCTHPOBAaHUS
bHasl cocront n3 10 3amanwii. 3a KakIplii MPaBWIBHBIN OTBeT ¢ 1 mo 2
pabdora(k 3amanue mo 0,5 GammoB. 3a KaxAbIli TOCIEAYIONINA MPaBUIHHBIN
OHTPOJIBLH OTBET C pEelIeHNEM CTYACHT moiy4aeT 1 Oa.
blii cpe3)
Ousuko-xumus | Perenue [IpenycmoTpero BeImonHEeHWE 2 3amad mo 1 Oamry. Ha pemrenme
MMOBEPXHOCTHBIX | CUTyaIlo CUTYaIOHHON 3a7a4u OTBoAUTCS 10 MUHYT.
SIBIICHUH U HHBIX CutyallmoHHbBIE 3a/add JJIsl pelIeHns BBIIAloTCs 3apaHee. PemeHune
JUCTIEPCHBIX 3a/a4q CBOJUTCS K:
CHCTEM B - MOAPOOHOMY OTBETy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
(YHKIMOHUPOBA OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,
HUU KUBBIX - K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.
CHCTEM 1 Gaymut — CTymeHT pemni 3a1aqy 6e3 OoImruO0K 1 HeJIOYETOB,
0 GamaoB — 3amada pemieHa HEMPaBUIBHO WM K PEHICHUIO 3adadu
CTY[EHT HE TPUCTYIINII.
3ammra [IpenycMoTpero BemonHeHHe 2 pabor mo 3 Oamma. 3amure
maboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBINOJHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyonuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBHII TEXHUKU O€30MTaCHOCTH;
1 Gamr — 3a mpaBwIbHOE OGOpPMIICHUE JIA0OPaTOPHOH pabOTHl B
paboueii TeTpau;
1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOpHOU padoTe
(mpenogaBarenb 3a/1a€T OMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
BONIPOCHI TIOJTHBIA BEPHBIN OTBET, HauncisieTcss 1 6amn, eciam OTBeT
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).
KonTpoa KontponsHas pabGora cocrour wu3 10 3amaHumii. 3a KakIblid
bHaA MpaBWIBHEIA OTBeT ¢ 1 mo 4 3amanme mo 0,5 OamioB. 3a KaxkIblid
padora(x MOCJIEAYIONUI MPaBUIIBHBIN OTBET C PELIEHUEM CTYAEHT mosydaer 1
OHTPOJBH Oast.

blIii 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

10

JlomoTHUTENbHBIE ~ TpEeMUANbHBIE  Oayulbl  HAYUCISAIOTCS 34
ITOCTOSTHHYIO aKTHBHOCTH BO BpeMsl JaOOpaTOPHBIX U MPAKTHISCKUX
3aHATHI.
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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 MHUCHMEHHOHW (opme, Bpems moarotoBku 40
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-XUMUS TOBEPXHOCTHBIX SIBJICHUN M JUCIIEPCHBIX CHCTEM B (PYHKIIMOHUPOBAHUU JKUBBIX
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. ®U3UKO-XUMUS TOBEPXHOCTHBIX SIBJICHUN M JUCTIEPCHBIX CHCTEM B (DYHKIIMOHUPOBAHUH JKUBBIX
CUCTEM
1. BydepHnas eMKOCTB 3TO - ...
(a) KOIMYECTBO MOJIL-)KBHBAJEHTOB CHJIbHOI KHCJIOTHI MM CHJIbHON IIEJI0YH, KOTOPOE HYKHO
BBecTH B 1 1UTp GydepHOro pacTBopa, YTOOHI H3MEHUTH BOAOPOIAHBII MOKA3aTe b HA eIUHUILY;

(0) KOTMYECTBO SKBUBAJIICHTOB CUJIBHOIN KHUCIOTHI MM CHJIBHOW IIEJI0YH, KOTOPOE HY>KHO BBECTH B | JHUTp
OyhepHoro pacTBopa, 4TOOBI H3MEHUTH BOJOPOIHBIN MOKA3aTeNb HA €AUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHOW KHCIOTHI HIIM CHJIBHON MIEIOYHM, KOTOPOE HYKHO BBECTH B | JIHTp
OydepHoro pacTBopa, 4TOOBI H3MEHUTH BOJOPOTHBIN MTOKA3aTelb Ha JIBa;

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

2. Onpenenute KOHIEHTpaIuio (Monb/aM3) nonos H+, ecnu pH = 4
(a)10-2;  (6) 10-3; (B) 10-4; (r) 10-5.
3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCTIEPCUOHHON Cpeaoit
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(a) a3po3oab; (0) amyabcus; (B) cycneH3usi; (T) meHa.
4. MonsipHast KOHIIEHTpAIUs Wi MOJSIpHOCTH (CM) - 310!
(a) KoTMYECTBO MOJIb 3KBUBAJIEHTA PACTBOPEHHOIO BEIIECTBA B 1 J1 pacTBOpa;
(0) KoJIMYeCTBO MOJIb PACTBOPEHHOI'0 BellleCTBA, coAep:xamieecsi B 1J1 pacTBopa;

(B) OTHOLIEHHE MACChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbI WU B MIPOLIEHTAX;

() uncio Mok pacTBopeHHoro Bemectsa B 1000 r pacTBopuTes.

5. PaBuoBecue peaknuu 2SO2(1)+02(r)«>2S03(T) + Q cMecTUTCS BIEBO («—) MpH:
(a) yBeTMUEHUH J1aBJICHUS, (6) noBbiterny koHIEHTpauu O2;

(B) NOBBINIEHUM TEMIIEPATYPbI; (r) NOHMKEHNH TeMIIePaTyphbl;

(1) ymeHbIIeHHH 00BEMA.

Pemenue CUTYallMOHHBIX 3a1a4

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

3anaua 1. Insa peaknun kpekunra merana CH4 (r) = C (1) + 2H2 (r) + DH

C TOMOINBIO TaOMHI[ TEepMOAMHAMUYECKMX BenuumH paccuntate DHor 298, DSor 298, DGor 298.
Onpenenuts, 5K30- WIKA SHAO-TEPMUYHA JaHHAs PEaKLMs; BO3MOXXHO JIM CaMOIPOU3BOJIBHOE MPOTEKAHUE
eé€ nipu Temmneparype 298 K.

Pemenue: HeoOxonumble JaHHBbIE BO3bMEM B CIIPABOYHHKE:

Bemectro AH®:205 . | 8°, AG®39s.
klxmvons | dwmome!K | x/lw/Moms

CHsm —890,31 186.27 ~50.85

C @l -393,51 5,74 0

Him —285,84 130,52 0

1. Pacuer DHro298 .

B cooTBeTCcTBUU CO ciieacTBUEM 3aKkoHa lecca:

DHro = SniDHoc i ucx. - SniDHoc i npox. = DHoc CH4 - (DHoc C + 2 DHoc H2) =-890,31 - [-393,51 +
2(-285,84)] = +74,88 x]Ix.

Tak kak 3Ta BeJIMUMHA MTOJIOKUTENIbHA, PEAKIIMS SIBISETCS SHAOTEPMUYECKOM.

2. Pacuer DSor.

DSor = SniSoi npox. - SniSoi ucx. = SoC + 2SoH2 - SoCH4 =5,74 +2'130,52 -186,27 = 80,51 Tx/K »
0,08 xJIx/K.

3. Pacuet DGor.

a) DGor = SniDGoi npox. - SniDGoi ucx.= DGoC + 2DGoH2 -DGoCH4 =0+ 270 - (-50,85) = +50,85
kJx

6) DGor = DHir - TDSor = 74,88 - 29870,08 = +50,89 k/]x .

Tak kak DGor 298 > 0, To npu 298 K peakius caMonpor3BOJIbLHO B MPSIMOM HaNpaBJICHUH HE TIOUAECT.

3amaua 2. PaccumraiiTe M13MeHeHHE SHTPONMHU, IHTAJIBIIMU U JHepruu ['nd0ca npu c.y. 1 peakuumn
OKHUCJIEHUsI INIIOKO3bI /10 3TAHO0J1a, IPOTEeKAK0IIel B OpraHnu3Me:

C6H1206 (TB) = 2C2H50H(%) + 2CO2(T).
Pemienmne:

UCTONB3Ys (POPMYIIBI ISl pacdyeTa SHTPOIUH, SHTAJIbIUU U 3Hepruu ['mb0ca mpu c.y. mpousBeeM pacueT
VIS peaKiuu



C6H1206 (TB)= 2C2H50H(x)+ 2CO2(T).

AH ° (peakuun) =2 - AH® (C2ZH50H(x)) + 2 - AH® (CO2(r)) - AH® (C6H1206 (1B)) =
2-(-276.9) +2 - (-393.51) — (- 1263.80) = -77.02 x/>x/M07b

AS°298(peakium) = 2 - AS°298(C2H50H(k)) + 2 - AS°298(CO2(r)) - AS°298(C6H1206 (TB)) =
2-161.00+2 - 213.67-269.50 = 515.84 Ixx/monb K

AG°298(peakmun) = 2 - AG°298(C2H50H(x)) + 2 -AG°298(CO2(1)) - AG°298(C6H1206 (1B)) =
2 - (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 x/I>x/mMonb

OtBet: AH °(peakmun) = -77.02 xx/monb; AS°298(peakiun) = 515.84 JI/monb-K;
AG®298(peaxiun) = -220.16 xJI>x/MOIb.

3anaua 3. lnsa peakuun CO2(g) + C(s) < 2CO(g) paccunraiire:

a) AG°p-umu ipu 298K; 0) Temmnieparypy, npu KOTOpoil 00a HarmpaBlIeHUs MMPOIECCa PaBHOBEPOSTHBI.
Pewmenue:

a) AG=AH-T xAS (1)

Paccuntaem AH u AS peakiuu:

AH®298(peaxiun) = 2 - AH°298(CO(g)) - AH°298(CO2(g)) = 2-(-110.52) — (-393.51) = - 172.47 x/I>x/monb
AS°298(peakin) =2 - AS°298(CO(g)) - AS°298(CO2(g)) =2 - 197.54 — 213.67 = 181.41 Tx/(moins K)
[ToncrasnsieMm moylydeHHbIE JaHHBIE B IEPBOE ypaBHEHUE U MOIyYaeM

AG® p-ttum = - 172.47 - 298-181.41-10-3 = - 226.53 x/I>x/Mo1nb

0) ecniu 06a HanpaBieHUs mporecca paBHbl, To AG = 0,

tornraAH=T -AS,aT= 12 0”HO”S"> |, paccunutaem T

OtBet: AG®p-1tin = - 226.53 xJ{x/mons; T=950,72K

3agaua 4. DHeprusi aKTHBAIlUM PEeAKIMH KHCJIOTHOro ruapoJmsa caxaposnl npu 37 °C paBna 102
Kk/[k/M0J1b, 2 B NPHUCYTCTBUM (pepMeHTa J3HepPrusi akTHBAUMU cHUxkaercss 10 35 k/lx/Moab. Bo
CKOJIBKO pa3 ObIcTpee MPOTEeKAaeT peaKuus ruApoJIn3a caxapo3bl B IPUCYTCTBUH (pepMeHTa?

Pemenue:
BOCIIONIB3yeMcsl (PopMyInoi:

TeMIIepaTypy nepeBeneM B kenbBuHbL: T =37 +273 =310
Ink2/kl =-(35-102)/(8.31-10-3-:310) = 25.996

OtBeT: B mpucyTCTBUHU (hepMeHTa peakius npoTekaet opictpee B 1,95-1011 pas.
4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossbie Bonpocsl 3xk3amena (YK-8)
1. IIpenmet xumMun. Xumus U okpyxaromas cpena. CBa3b XUMUU C METULIMHOM.
2. Xumuueckas cuctema (OTKpbITasi, 3aKpbITasi, U30JIMpOBaHHas1). BHyTpeHHss sHeprusl.
3. Duepreruueckue 3(dexT XxuMudeckux peakuuil. Buasl sHeprerndyeckux 3(PQeKToB XUMHYECKUX
peaxiuii. @aKkTopsl, BIUAIOUINE HA SHEPTETUIECKUH APPEKT XUMHUECKON peakluu (IPUPOAa U KOTUYECTBO
BEUIECTB - YYAaCTHUKOB peakluu). TepMOXMMHMUYECKHE ypaBHEHHsA. TeroTa M SHTAIbIHA: XUMHYECKON
peakiuy, oOpa30BaHMs BELIECTBA, XMMUYECKOM CBs3M, cropaHus, (azoBoro mnepexoaa. CranmapTHoe
COCTOSIHME BelllecTBa. 3akoH ['ecca u cieacTBUs U3 HETO.
4. IloHsATHE SHTPONUU. DHTPOIHS BEIIECTBA, KaK (DYHKUIUS TEPMOANHAMHUECKON BepOATHOCTU. DakTopHl,
BIIMSIOLINE Ha U3MEHEHUE SHTPOIINHU B XOJI€ XUMUUYECKON peaKIuu.
5. N3o0apublii moreHiman peakuuu (cBobomnas sHeprus [ub60ca). Kputepuii camMomnpous3BOIBHOCTH
peaxKuuii.
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pacTtBope.

TunoBble 3axanus s dk3amena (YK-8)

1. PaccumnTaiiTe KOHCTAaHTY PaBHOBECHUS PEAKIIMHA OKUCIIEHUS 3TaHOJIa KUCIOPOAOM B YKCYCHBIHN aibIeru
(opranmveckue coequHeHus xuakue) mpu 310 K.

2. PaccunTaiiTe KOJIMYECTBO TIIHOKO3bI U TUCTHIUIMPOBAHHOM BOJbI 1t ipuroToBieHus 150 mu 40%-Horo
pacTtBopa (IMII0THOCTH pacTBopa 1540 kr/m3).

3. [Ipu HegOCTaTOYHON KUCIOTHOCTH KEJIYJOYHOTO COKA MPUMEHSIIOT BHYTPh (YaCTO BMECTE C MEIICHHOM)
pa30aBIeHHYIO COJSHYIO KUCIIOTY ¢ MaccoBoit noseit 8%. Onpenenure moabHbie Ao HCl u Boabl B 3TOM

4. OCHOBY MOYEYHBIX U MEYEHOYHBIX KAMHEHN NPEACTABIIAET MaJopacTBOPUMBIN okcanar kaaplus CaC204.
Jlng paccacblBaHUSl KaMHEW NPUMEHSIOT METOJ mentu3auuu. Kakoe cTpoeHHe MMeeT MHuLeiia 305
CaC204, nomy4eHHOro MpHU M30BITKE XJIopuaa Kanbiusa? Kakoil MOH MOXET ChIrpaTh poJib MENTH3aTopa
JUISL MALIEJJIBI TAKOTO cOcTaBa’?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTHKCHHUSI pE3yJIbTaTa)

«OTIIMYHOY
(85 - 100 6anyoB)

VK-8

JleMOHCTpUpYyET BBICOKMH  ypOBEHb 3HaAHUU OCHOBHBIX
(U3UKO-XUMUYECKUX TOHATUA M TEOpPHil; OCHOBHBIX METOIOB
UCCIIEIOBAHUSI B  XUMHH. [IpoBOIUT KOMIUIEKCHBIN aHaIu3
(U3UKO-XUMUYECKON CYIIHOCTH IMPOLIECCOB, MPOUCXOIALINX B
KUBOM OpraHu3Me, Ha KJIETOYHOM M MOJIEKYJISIPHOM YpOBHE.
JleMOHCTpUpPYET yMEHHE MPOTHO3MPOBATh CBOMCTBA BEIIECTB M UX
PEaKLHMOHHYIO0 CIIOCOOHOCTh B KOHKPETHBIX YCJIOBHIX OKpY>KaroIen
Cpenbl, B TOM 4YHCIE KUBOro opraHuzMa. CBOOOJHO MpPHUMEHSIET
(U3UKO-XUMUYECKHE METO/IBI B MPOPECCUOHATBHOM e TEIBHOCTH.

«XOPOIIIO
(70 - 84 6amnoB)

VK-8

JleMOHCTpUpYET  XOPOLLIHUIA YPOBEHb 3HAHUU OCHOBHBIX
(UBUKO-XUMUYECKUX TIOHSATUW ¥ TEOPHi; OCHOBHBIX METO/OB
UCCIICIOBAHUS B XUMHH. AHaIU3UpyeT (PUIUKO-XHUMHUYECKYIO
CYIIHOCTh MPOLIECCOB, NPOUCXOMAIIMX B >KMBOM OpraHu3Me, Ha
KJIETOYHOM U MOJEKYJISIPHOM YpPOBHE. J[eMOHCTpUpYET BiaJcHUE
HAaBBIKAMU  NPUMEHEHHS  (U3MKO-XUMUYECKUX  METOJAOB B
npodeccHOHANBHOMN AEITETLHOCTH IO MPEATIOKECHHOMY alITOPUTMY.

«YZIOBJIETBOPUTEIHHOM
(50 - 69 6amnoB)

VK-8

JIeMOHCTpUpYET  HENOCTAaTOYHO  BBICOKMM  YPOBEHb  3HAHHM
OCHOBHBIX (PU3UKO-XUMHUUECKUX MOHATHUH, ONpEIeNeHH U TeOpuil.
JleMoHCTpHUpyeT (parmMeHTapHOE MpeICcCTaBIeHHE O NPUMEHEHUH
(U3NKO-XUMUYECKUX METOIOB B IPO(PECCUOHATBHON AEATEIbHOCTH.

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

VK-8

JleMoHCTpUpyeT ciabblii ypOBEeHb 3HAHHMH €CTECTBEHHOHAYYHBIX
MOHATHH | MCTOOOB. 3anyI[H$IeTCSI AaTb OLCHKY CYIIHOCTHU
IIPOLIECCOB, MPOUCXOMALIUX B JKMBOM OpraHusMme. JlemMoHCTpupyer
HETOTOBHOCTH MNPpUMCHATH (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IC MCTOObI B
poeCCHOHAIBHOM JeSITEIbHOCTH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

[Mpuctynas kK 3y4yeHUIO AUCIUILINHBI, B TIEPBYIO OYepeIb 00ydaronuMcsi HEOOXOAMMO O3HAKOMHUTHCS C
cozepxaHueM padoueii mporpammel nucruiuinabl (PI1/]), kotopas onpenenser coaepxkanue, 00beMm, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

JIst caMoCTOSATEIbHOM paboThl BaXKHOE 3HAUCHHE MMEIOT pasfeibl «O0beM U colep)KaHue JTUCIHUILIAHBD,
«Y4ueOHO-MeToANnYeCKOoe M MH(OPMAIIMOHHOE O0eCIIeYeHUE AUCIUIUTMHBY U «MaTepralbHO-TEXHHUECKOe

obecrnieueHre AUCLMILINHEI,

mporpaMmMHoOe  o0ecriedeHue, mnpodeccuoHadbHble 0a3bl JaHHBIX H

MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.




B pasmene «YdeOHOo-meromuueckoe U uH(pOpManuMOHHOE oOecledyeHrne AUCHUIUIMHBDY —yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.
B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MAaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

Pexomennanum o0y4arommMcs no padore ¢ TeOpeTHYeCKIMHU MAaTePHAJIAMH M0 TUCHHUILINHE
[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:
- IPOCMOTPETH €lle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSATUU MaTrepual ¥ JONOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOJIHUTEIbHOU
JTUTEPaTyphl;
- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAILIMOHHBIE CIIPABOYHBIE CHCTEMBI;
- OTBETUTD Ha BOIPOCHI JIsI CAMOCTOATEIILHOM pabOTHI 10 TeMe, MpecTaBiIeHHbIe B myHKTe 3.2 PII/I;
- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIx cpeacts (POC).

Pexomenaanumu mo padore ¢ HAy4YHOH U Y4eOHOM JJUTEepaTypoii
PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboTel U HEOOXOAWMA TMPHU TMOATOTOBKE K YCTHOMY OMPOCY HAa CEMUHAPCKHUX 3aHATUAX. OHA BKIIOYAET
MpopaboOTKy JIEKIIMOHHOTO MaTepuaia W PEKOMEHIOBAHHBIX HCTOYHHUKOB W JIMTEPATYpPHI MO TEMAaTHKE
JIEKUUH.
KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoi Ha pa3MenieHHsle B cucteme MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIUTEPATyphI 110
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBHON TeTpamu mo npeamery. OH JomKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.
KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENHHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKaTh
OTBETHl HA KAXKIbIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HAa HMCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHWs M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KATh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM JIaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OOBEM KOHCIEKTa
OMPEIEISIETCS CAMUM CTYIECHTOM.
B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
- Jienarb 3alldCh O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBJSATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);
- TOTOBHUTH aHHOTAINHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
Pexomenanum no noaAroToBKe K OT/A€IbHBIM 32IaHUSIM TeKYILEero KOHTPOJIsI

JlaGoparopuasi padora. IloaroroBky K J1a0OPaTOPHOMY 3aHSTHIO OCYIHECTBJSIIOT B HECKOJbKO
JTaNoOB: NMpeJABapUTEeIbHAsl MOATOTOBKA, HAYAJ0 paldoThl, ee BBHINOJIHEHHUS, COCTABJICHHE OTYETAa M
OLICHKHM padoThl npenoaasareaeM. [oToBsich K padore CTyIeHT, MpexKIe BCero, 10J1KeH 0CO3HATH ee
1eJib, YCBOMTh TEOPeTHYECKHH MaTepuaJ, JOOMTHCH YeTKOro MpPeICTABJICHUS 0 XHUMHYECKUX H
APYrHX Ipoueccax, Ha KOTOPBIX OCHOBbIBaeTCs padora npudOpoB U yCcTaHOBOK. IIpu BbINOJIHEHNH
J1a0opaTopHOi PadoThHl HEOOXOAUMO COOTIONATH NMPABWIA TEXHUKH 0€30I1aCHOCTH, MPeAbsABJIsieMble K
CTyIeHTaM B y4eOHOI J1adopaTopuu XUMHH.
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B xone maboparopHoit paboThl CTYAEHT JOKEH 3alOJHUTh COOTBETCTBYIOIIUE pa3fesibl pabodel TeTpaim,
3aMKChIBasl CBOU HAONIONCHUS, 3aMONHssI TAOMUIBI, Aefias HEOOXOAMMBIE PACUEThI, BBITIOIHSS IMOCTPOCHUE
rpaduxoB. Terpaap odopmisieTcs WHIWBHUIYaTbHO Ka)IbIM CTYICHTOM. B BBIBOmax clieyeT MPUBECTH
YHCIIOBBIC 3HAYCHHUSI TIOTYYCHHBIX BEIMYMH, KPAaTKO C(hOpMyITHPOBAaTH OCHOBHBIE PE3yJbTaThl BBIMOJIHEHHOM
pabotel. Tlocne odopmienus nabopaTopHON pabOTHI CTYACHT 3aIMINACT CBOIO padoOTy, MPEACTaBIISASL
3aMoJIHEHHYI0 pabouyro TeTpaab MpEnojaBaTeNi0 M OTBEYas Ha KOHTPOJbHBIC BOIpochl. JlabopaTopHas
paboTa cyuTaeTCs MOJHOCTHIO BHITIOTHEHHON M CIAHHOM TOJBKO MOCIIE €€ 3aIlUTHI.

6. YueOHO-MeTONM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. XKomuun A.B. O6mas xumus : yueOHuk. - 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. - Mocksa: [ DOTAP-Menua,
2021. - 816 c. - Tekcr : anexkrponnbiii // ObC «KoHcynbTaHT CcTymeHTa By3a W MmeaBy3a [caidr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

3. Xapurtonos 10.4., I'puropprea B.1O., Kpacarok U.U. Ananutnyeckas xumus. AHanmutrka 1. OOmue
TeopeTHYeCKue OCHOBHI. KauecTBeHHbIN aHanmu3 : yueOHUK. - MockBa: ' DOTAP-Menua, 2022. - 688 c. -
Texkct : osmekrponnsiii // DOBC «KoHCynmbTaHT cCTymeHTa By3a ©  Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970461839.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. TwoxaBkuHa H.A. Buoopranmdeckas XUMHs: PYKOBOJACTBO K TNPAKTHUECKUM 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. . ®uznueckas xumus : yueOHuk. - MockBa: [DOTAP - Menua, 2020. - 228 c.

6.3 VHbIe NCTOUHMKMU:

1. Hayunas snekrponHast Oubnmnoreka Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBotii caiit Koncymsrantllmtoc - http://www.consultant.ru

3. Poccwiickast HanlmoHaIbHAasE OMOIHOTEKa - Www.nlr.ru

4. Poccuiickoe 00pa3oBaHUe IJIs MHOCTPAHHBIX I'pakaaH - http://www.russia.edu.ru/

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
00eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOp, HOYTOYK, IKpaH/ MHTEPAKTUBHAS TOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
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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 mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanshsrii mioc 2007
Omneparmonnas cuctema Microsoft Windows 10

[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexa TI'Y. — URL: https://elibrary.tsutmb.ru/

2. VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. ObC «KoHcynbraHT cTygeHTa»: Koulekuuu: MenunuHa. 31paBooxpaHeHHe. |'yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

4. lludposoii oobpazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. KOpaiit: anexrponHOo-0MbOHoTeuHas cucrema. — URL: https://urait.ru

6. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwmiickas rocynapcrBennas 6ubnuoreka. — URL: https://www.rsl.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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