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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 12| 6 |20 pabor;
paBHOBECHS U KontponbpHas
IIPOLIECCHI 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 21212 | 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-Buzyanu3zanust 1. OCHOBHbIE TOHATUS XUMHUECKOW TEPMOAMHAMUKY U OHosHepreTuku. [lepsoe u
BTOpOE Havaja TEPMOJMHAMUKNA. XUMUYeCKast KHHETHKA U KaTanu3. XuMuieckoe paBHoBecue. [Ipeamer u
METOIbl XUMUYECKOH TepMOTUHAMUKH. B3anMOCBsI3p MEX 1y MmpolieccaMi 0OMeHa BELECTB U YHEPTUHU B
opranuzme. XuMHUECKasi TEPMOIMHAMHKA KaK TeOpeTHYecKast 0CHOBa OMo3HepreTukH. OCHOBHBIE TIOHSATHS
TEPMOJMHAMUKHU. VIHTEHCUBHBIE U SKCTEHCUBHBIE MTapamMeTpbl. DyHKIMS COCTOSIHUS. BHYTpeHHss sHEprusl.
Pabota u Temora - ABe hopMbI iepeiaun SHepruu. TUITBI TEPMOJUHAMUYECKUX CHCTEM (M30JIMPOBAHHEIE,
3aKpBITHIE, OTKPBITHIE). THUITBI TEPMOAMHAMUYECKHX MPOLIECCOB (M30TEPMUYECKHE, H300apHBIE,
n3oxopHsle). CrannaprHoe cocrosiHue. [lepBoe Hauano TepMonrHaMuKy. DHTanbnus. CTanzapTHas
SHTANBIMS 00pa30BaHUs BELIECTBA, CTAHAAPTHAS SHTAJIBINS cropaHus BemecTBa. CTaHAapTHAS SHTAIBINS
peaxiuu. 3akoH ['ecca. [I[pumenenue nepBoro Hauaia TEpMOAMHAMUKHU K Onocucremam. Bropoe Hayano
TepMoauHaMuKu. OOpaTuMble 1 HEOOpaTHUMbIE B TEPMOAMHAMUYECKOM CMBICIIE TIPOIIECChl. DHTPOIHSL.
Oueprust [m60ca. Tepmoannamuueckue ycinoBusi paBHoBecus. CtannaprHas sHeprust [ m60ca oOpazoBanus
BEIIIECTBA, CTaHAapTHAas sHeprus [ n66ca 6Guonornveckoro okuciaeHus Bemectsa. CTangapTHas YHEPTUs
I'u66ca peakiun. [IpuMepbl 5K3eproHUYECKUX U SHACPTOHUIECKUX MPOIIECCOB, TPOTEKAIOIIUX B
OpraHusMe.

Jlexums-suzyanuszanus 2. [IpeaMer 1 OCHOBHBIE MOHATHSI XUMUYECKOM KNHETUKU. XUMUYECKasi KWHETUKA
KaK OCHOBa JIJIsl U3yYEHHS] CKOPOCTEH M MEXaHU3MOB OMOXUMHUYECKUX IMpoleccoB. CKOPOCTh peaklnu,
CpeIHssl CKOPOCTh Peakiuu B MHTEpBaje, HCTUHHAs ckopocTh. Kinaccuduxanuu peakuui,
MPUMEHSIIOIINECS B KHHETHKE: PEaKlii, TOMOT€HHbIE, TeTePOTreHHbIE 1 MUKPOT€TEPOreHHbIE; PEaKINH
MIPOCTHIE U CIOXKHBIE (TapalyieNbHbIE, TOCIeI0BaTeIbHbIE, CONPSHKEHHBIE, IeMHbIE). MOIeKyIIpHOCTh
alieMeHTapHoro akTa peakuuu. Kunernueckue ypasuenus. [lopsinok peaxiuu. [lepuosa nonynpesparieHus.
3aBUCUMOCTb CKOPOCTH peaKlUU OT KOHLIEHTpaluu. KuHetnyeckue ypaBHEHUS peakiil mepBoro, BTOPOro
1 KYyJIEBOTO MOPSAIKOB. DKCIIEPUMEHTANIbHBIE METO/IbI OMPEAEIICHUSI CKOPOCTU U KOHCTAHThI CKOPOCTH
peakiuii. 3aBUCUMOCTh CKOPOCTH PEaKIIUU OT TeMreparyphl. TemreparypHbiid KOdhOUIIMEHT CKOPOCTH
peakLuu U ero 0COOEHHOCTH IS OMOXMMHUYECKHX MPOLECCOB. DHEPreTUYeCKUil Mpo(uiIs peakiuu;
SHEprus aKTUBALMK; ypaBHeHUE AppeHunyca. Karanu3. [oMOreHHbI U reTepOTreHHbIN KaTaus.
DHepreTHUeCKuid MpoPuiIh KaTAIUTHIECKON peakinu. OCOOCHHOCTH KaTAIUTHUYECKOW aKTUBHOCTH
(hepmMeHTOB.



Jlexnms-Buzyanu3zanus 2. XuMuueckoe paBHoBecue. O0parumblie 1 HEOOpPATUMBIE 110 HAIIPABICHUIO
peakuuu. TepMonrHaMu4ecKre yCaoBUsl paBHOBECHUS B M30JIMPOBAaHHBIX U 3aKPBIThIX cucTemMax. KoHcTanTa
XMMHYECKOTo paBHOBecHs. O0IIas KOHCTaHTA MOCIEA0BATEIbHO U MapauIeIbHO MPOTEKAIOIINX MTPOIECCOB.
VYpaBHEHUs U30TEPMBI M N300apbl XUMHUECKON peaKlnu.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue 1
OcCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX peaKkuuii (TepMOAMHAMHKA, KHHETHKA)
Pazo0pats TeopeTndeckuii Mmarepua:

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

2. Kak onpenensiercss U3MEHEHUE SHTPOIUU CUCTEMBI B PE3YJbTATe MPOTEKAHUS ONPEICIEHHOTO MPOIECCa B
CTaHJAPTHBIX YCIOBUAX?

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
nonusutcs 10 yposHs 0,00000025 momnb/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
xumuueckoi gadoparopun. [lpaBuia padorsl B xummnueckoii jadoparopuu. [lpasuia
NMPOTUBONOKAPHOH Oe3onmacHoCTH. Mepbl 0Ka3aHUSA NEPBOH MOMOIIU NPH HECYACTHBIX CJIyYasX.
[Tepen nHauamoM paboThl HEOOXOTUMO BHUMATEIHHO M3YYHTH COACPIKAHHUE ONBITA U YCBOWTH TEXHHUKY €TO
WCTIOTHEHMS, & HE YUTaTh X0 paOOThI BO BPEMsI BBHITIOTHEHHS SKCIIEPUMEHTA.
Ha nmaGopaTopHBIX 3aHATHSX MO XUMHH BCE OIMBITHI MPOBOISATCS C MajbIM KOJIHMYECTBOM PEaKTHBOB, UTO
CHIDKAET PUCK BO3HUKHOBEHUS HECUYACTHBIX CITy4aeB, HO MOJHOCTHIO HE HCKIIoUaeT. [loaTroMy HeoOXoaumo
coONMoaTh MpaBWJia TEXHUKH OE30MACHOCTH, a TakKe 3HATh MEphl OKa3aHWs MEPBOM TOMOINU TPH
HECUYACTHBIX CITydasX.

JlaGoparopnasi pab6ora Ne 1. HaBbpikn paGoThl ¢ XUMH4YECKOH MOCYA0H



Lenp pa®oThI: M3YUHUTh KIIAaCCU(UKAIIUIO XUMUYECKOM MOCY/IBl B 3aBUCHMOCTH OT Ha3HaueHus. [IpaBuia
paboThI CO CITUPTOBKOM, TUIETKON, OIOPETKOM.

KoHTposibHBIE BOTIPOCHI U 33laHUs: IPEATIOKESHHBIA Habop XUMu4eckoi mocysl (puc. 1-3) 3apucoBars u
OIpEeNINTh Ha3HAUEeHUE B J1a00OpaTOPHON MPAKTHKE.
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JlaGopaTopHoe 3aHsiTue 2



[ToaroroBka K BHIMOJIHEHHUIO IPAKTUYECKON YacTH J1a00paToOpHON pabOThl — pelIeHre 3a1a4 « XUMUYecKast
TEPMOJMHAMHUKA, KHHETUKA, PABHOBECHUEY.

JlabopaTtopHoe 3ansiTHe 3

JlaGopaTopHasi padora Ne2. OnpenesieHne Term1oBoro d3pdexra peakuumn HelTpaIU3AUNHA
O/ITHOOCHOBHOW KHMCJIOTHI PACTBOPOM IEJI0YH

Lenp paboThl: HAyYUTHCS HKCHEPUMEHTAJIBHO OMPENENATh TEIUIOBbIE 3PQPEKTh XUMHUUYECKUX PEaKIUM.
Paccuurars TemnoBoi 3 ekt peakuun HEUTpaTU3aluid OJJHOOCHOBHOM KHCJIOTHI M ONPEACIUTh MPOIEHT
OIIUOKH.

KoHTposnbHBIE BONIPOCHI:

1. Yto Ha3pIBaeTCAd TEepMOAMHAMHYECKON cuctemoil? Kakue mnmapameTpbl XapaKTEpU3YIOT COCTOSHHUE
CUCTEMBI?

2. Kak ompenensieTcst U3MEHEHHE SHTPOIMH CUCTEMBI B pe3ysIbTaTe MPOTEKaHUS OMPEAesIEHHOTO Mpoliecca B
CTaHJapPTHBIX YCIOBUAX?

3. Uto Ha3wiBaeTcs TeioBbIM d(ddexrom peakiuu? [Ipu Kakux yCIOBUSX OH HA3bIBACTCS W3MEHEHUEM
SHTAJIBIIUU PEAKIUN?

4. HanumuTe ypaBHEHUS XUMHUYECKOW pPEaKIUU (B MOJHOM W COKPAIIEHHOM HWOHHOM BHJIE), TEIJIOBOU
ahdexT KoTopoil ompepensercs B dKcrnepuMeHTe. KakoB 3HaAK 3HTaNBIUU M TEIIOBOro 3ddexra 3Tou
peakuuun?

JlaGopatopHoe 3ansiTue 4

JlaGopaTopHasi padora Ne 3. CKopocTh XMMHUYECKOI peakuuu

Lenp pa®oOThI: M3y4YHUTh BIMSHUE KOHIICHTPAIMH PEArUpyIOIIUX BEUIECTB, TEMIEpaTypbl U MPHUCYTCTBUS
KaTaJIM3aToOpOB HAa CKOPOCTb XUMHUUYECKON PEAKLIUH.

KoHTposnbHBIE BOIIPOCHI:

1. YUto Ha3bIBalOT CKOPOCThIO XUMHUYEeCKoW peakiuu? KakoBa ee pasmepHocTh? Kak M mouemy CKOpPOCTh
XUMHUYECKOM peakliiy 3aBUCUT OT KOHILIEHTPAIMK PEarupyromnx BelecTB U TeMIepaTypbl?

2. Yto Takoe sHEprusi akTUBALIMK?
3. Yto Takoe KaTanuszaTop, UHruouTop?

4. Ot xakux (PaKTOpOB 3aBHUCUT CKOPOCTh XHMMHUYECKOW peaknuu? IlpuBeautre GopMyaupoBKH 3aKOHA
nercTBus Macc u npaBuia Baat-T'odaoda.

JlaGopaTopHoe 3ansiTue 5
JlabopaTtopnasi paGora Ne 4. XumMnuyeckoe papHOBecHe

Lens paGotel: M3yunTh (akropbl, BIMAIONIME HAa CMENIEHHME XHUMHUYECKOro paBHoBecus. CmerieHue
XMMHUYECKOTO pABHOBECHS TIpU U3MEHEHUM KOHIEHTpauuid pearupyroumx BeuiecTB. (CwmernieHue
XUMHUYECKOTO PaBHOBECHS MPU U3MEHEHUU TEMIIEpaTyphI.

KoHTposnbHBIE BOIIPOCHI:
1. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKOE PABHOBECHEY.
2. Chopmymupyiite npunnun Jle-1llarense.

3. Kak BausieT Temmneparypa Ha CMEIIEHHEe XUMUYECKOTO paBHOBecHsA? OOBSICHUTE 3TO CMEIIEHUE Ha
KOHKPETHBIX TTpUMepax/

Pemenune cutyanoHHbIX 3a1a4 (Tema: TepMoInHaAMMKA, KHHETUKA. XUMHUYECKOE PAaBHOBECHUE).
JlaGopatopHoe 3ansiTue 6

KontponbHbiii cpe3 mno TtemaM: OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHMS XHUMHYECKUX pPEaKIui
(TepMonMHAMMKA, KHHETHKA), XUMUYECKOE paBHOBECHE.

Pemenne cutyanmoHHbIX 3a/1au.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEepaTyphl U APYTHUX HCTOYHUKOB TI0 TAaHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:
1. Yto Takoe KOHCTAHTa PABHOBECHUSI XUMHUECKON peakiuu?
2. KakoBbI 0COOCHHOCTH BBIPAKEHUSI KOHCTAHTHI PABHOBECHSI JJIsI TETEPOTEHHBIX XUMUYECKUX TMPOIIECCOB?
3. Kak koHCTaHTa paBHOBECHS CBsI3aHA C U3MEHEHHEM M300apHO-U30TEPMUYECKOTO OTEHIIMANA PeaKuu?
4. TepMoAMHAMUYECKHUE MMAPAMETPHI, XapaAKTEPU3YIOIINE COCTOSTHUE CUCTEMBI.
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3. Pemnts 3amaun:

1. KoncranTa cxopocTH pacnajga nenuusannsa npa 36 °C pasna 6-10° c-1, a npu 41 °C ona cocraensger
1.2-10-5 c-1. BeraucaHTe TeMIepaTvpHBIH Ko3hdHIIHEHT peakiTHm.

2. PaccumTafiTe H3MeHeHHE 3HTPONHH, SHTANBIHH H 3HeprHH | wobca peaknmm obpazoBaHHA
rmamaaraanaEa 2 CHL(NH)COOH Gx) — CHL(NH;)CONHCH,COOH(x) + H;O0(x) mpu 298K

3. HOna peaskmmun 2 NOi(r) «— NyOur) eermmcmate AGTp-IHH H TeMmmepaTypy. IpH KoTopoH oba
HaIpaeBIeHHd NPOlecca PABHOBEPOATHEL.

4. TloAroTOBUTHCS K MMCHbMEHHOW KOHTPOJIBHOM paboTe ¢ AIeMEHTaMHU TECTUPOBAHUS/KOHTPOIBHBIN cpe3.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BenlecTB. [IporosiuTuyeckne paBHOBeCcHS U
npoueccol (YK-8)
Jlexknus.

Jlexuus-Buzyanuzanus 1-2. CBoiicTBa pacCTBOPOB HU3KOMOJIEKYIISIPHBIX BElIECTB Posb BO/IBI M pacTBOPOB B
KHU3HEACATETbHOCTH. PUZUKO-XUMHUUECKHUE CBOMCTBA BOJIBI, OOYCIIOBIMBAIOIINE €€ YHUKAJIBHYIO POJIb KaK
€IMHCTBEHHOTO OMOPACTBOPUTENSL. ABTONPOTOIN3 BoAbl. KOHCTaHTa aBTONMPOTONIM3a BO/ABI. 3aBUCUMOCTD
PacTBOPUMOCTH BEILIECTB B BOZI€ OT COOTHOIIECHHS THAPOPMIBHBIX U THAPO(GOOHBIX CBOMCTB; BIUSIHUE
BHEIIIHUX yCIIOBHM, HA PaCTBOPUMOCTh. TepMoanHamuka pactBopenus. [lonstue 06 uaeaibHOM pacTBOpeE.
Crnioco0b! BeIpayKeHHs KOHIIEHTpaIHii pacTBopoB. KonmuratuBHble cBOicTBa pa30aBlIeHHBIX PACTBOPOB
HERJIEKTPOJIUTOB. 3aK0oH Payist v ciecTBUS U3 HEro: MOHMKEHHUE TEMIIEPATYPhl 3aMEp3aHus pacTBOpa,
MOBBIIIIEHUE TeMIIepaTypbl KUIIEHUs pacTBopa, ocMoc. OcmoTHueckoe AasieHue: 3akoH Bant-Todda.
Tepmoannamuka pacTBopoB. ['maponns coneil. NeKTponpOBOJHOCTh PACTBOPOB AIEKTPOJIUTOB U TKAHEN
opranusma. KomumuraruBHble CBOWCTBA PACTBOPOB AIIEKTPOIUTOB U HEAIEKTPOIUTOB. DIIEMEHTHI TEOPUU
PacTBOPOB CUIIBHBIX AEKTPONUTOB Jlebast-Xiokkens. OCMOISIIBHOCTD U OCMOJISIPHOCTh OMOJIOTHUECKUX
KHUIKOCTeH 1 ep(y3MOHHBIX pacTBOPOB. Pojib ocMoca B OMOIOTHYECKHX CHCTEMAX.
Jlexums-Buzyanu3zanus 3-5. [IpoTonuTiuueckue paBHOBECHS U Tpoliecchl. by(depHbie CUCTEMBI.
I'ereporeHHble paBHOBECHS B PaCTBOpax 31eKTpoiauToB [Iporonurndeckue peakiyu. MoHu3amus ciadbix
KHMCIIOT U OcHOBaHuH. KoHCTaHTa KMCIIOTHOCTH U OCHOBHOCTH. CBsI3b MEXKly KOHCTAaHTOM KUCIIOTHOCTU U
KOHCTAHTOM OCHOBHOCTHU B COIPSKEHHOM MPOTOIMTUYECKON nape. KoHKypeHLus 3a MPOTOH:
M30JIUPOBAHHOE U COBMEIIIEHHOE MPOTOMUTHYECKUE paBHOBecHs. OO0I11as KOHCTaHTa COBMEIIEHHOTO
MPOTOJIMTHYECKOTO paBHOBecHs. [ uaponus cosneil. CTenens U KOHCTAHTa THIPOIn3a. AMQOIUTHL
N3osnexrpudeckas Touka. bydepHoe neiicTBre - OCHOBHOW MEXaHM3M MPOTOJIUTHYECKOTO TOMEOCTasa
opranusma. Mexanusm aencTBus OydpepHbIx cucteM. 30Ha OydepHoro aeicTBus U OydepHas eMKOCTb.
Pacuer pH nporonutnueckux cuctem. ['eTeporeHHsle peakiiuu B pacTBOpax 31eKTponnutoB. Koncranra
pacTBopuMOCTH. KOHKYpeHIIMSI 3a KATHOH MM AaHUOH: U30JMPOBAHHOE U COBMEILIEHHOE TE€TEPOTrE€HHbBIE
paBHOBECHUS B paCTBOPAX MEKTPOIUTOB. OOIIasi KOHCTaHTa COBMELIEHHOTO I'€TEPOreHHOI0 paBHOBECHSI.
YenoBust 00pa3oBaHMs U paCTBOPEHHUS OCAIKOB. Peakiiyu, jiexalie B OCHOBE 00pa30BaHuUs
HEOPraHMYECKOTro BEIECTBA KOCTHOM TKaHU rupokcuadocdata kambimst. MexaHnsM (GyHKIHOHUPOBAHHS
Kanpiuit-pocdarnoro Oydepa. Jlekuus-puzyanuszarus 6. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITUU
DNeKTpOHHAas TEOpUsT OKUCIICHHUsI-BOCCTaHOBIeHUs. Kiaccudukanus oKucIuTenbHO-BOCCTAaHOBUTEIBHBIX
peakuunii. CocTaBleHNE YPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakluii. BinusHue cpenpl
pactBopa Ha nporekanue OBP. [loTeHnnanel OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOAOB. MexaHu3m
BO3HUKHOBEHUS AJIEKTPOAHOIO U peloKc-nioTeHIManoB. YpaBHeHnus HepHera-Iletepca. CpaBHuTENbHAS
CUJIa OKMCIIMTEIIEH U BOCCTaHOBUTENEH. IIporno3upoBanye HanpasieHus peaoKC-IIPOLECCOB 110
BEJIMYMHAM PEJOKC-IIOTEHIINaI0B. KOHCTaHTa OKUCIUTENbHO-BOCCTAHOBUTEIBHOIO IIPOLIECCA.
Jlexuus-Buzyanuzanus 7-8. KomiuiekcHble coeuHenus. Mcnonab3oBaHNe KOMILIEKCOB METAIITIOB B
MmenuimHe OCHOBHBIE NOJIOKEHHE KOOPAMHALMOHHOM Teopun Bepuepa. Knaccudukanus, nzomepus,
HOMEHKJIaTypa KOMIUIEKCHBIX COeqUHEHMM. Jlrcconmanis KOMIUIEKCHBIX HOHOB. KOHCTaHTa HECTOMKOCTH
(ycroitunBoctn). KomriekcooOpazoBanue B opranusme. Peakiyu 3amerienus nuranaoB. KoHkypeHuus 3a
JIMTaH/1 WIK 32 KOMILIEKCO00pa30BaTesb: M30JIMPOBAHHOE M COBMEIICHHOE PAaBHOBECHS 3aMEIIEHUS
nuranioB. O0Ias KOHCTaHTa COBMEIIEHHOTO paBHOBECHS 3aMelleHus TuranaoB. [IpeacraBneHus o
CTPOCHUU METAJUIOPEPMEHTOB U APYTHX OMOKOMILJICKCHBIX COSAMHEHUH (TeMOTTIO0MH, IIUTOXPOMBI,
KoOaslaMuHbl). OU3NKO-XUMHUECKHE TPUHIIMITBI TPAHCIIOPTA KUCIOPOIa TEMOTTIOOMHOM.
Meranio-auras il TOMEOCTa3 U IPUYMHBI €r0 HapyILleHus. TepMOIMHAMUYECKUAE TPUHIUIIBI
XeJlaTorepanuu. MexaHu3M HUTOTOKCUYECKOTO JCHCTBUSA COSAUHEHUN TUIATHHBI.
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IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue 1
Crnoco0bI BbIpakeHHs1 KOHIIEHTPAILIMHM PacTBOPOB
Pazo0pars TeopeTndeckuii Mmarepua:
1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOHN (PU3MKO-XMMHUYECKON TE€OPUH PACTBOPOB?
2. HazoBUTE OCHOBHBIE CITIOCOOBI BBIPAXKEHHUSI KOHIICHTpAIIMU PacTBOpPOB. Kak cBs3aHbI MeXAy cO00M 3TH
BEJINYUHBI?
CutyallMOHHBIE 3a]1a4H:
1. B MeUIIMHCKON NPAKTUKE UCTIOIb3YIOT FTOPMOHAJIBHBIN Ipenapar aApeHaluH B BUJIE pacTBOpoB. B
ammyne conepxurcsa 1 mi 0,1%-Horo pactBopa (p = 1 r/min). Berarcnure MOJIsIpHYIO KOHIIEHTPAIUIO 3TOTO
pacTBopa u Maccy anpenaianHa B 0,5 Mi1 pactBopa, BBeeHHOTO B opranusM (Maap = 219,7 r/mons).

2. Ilpu onpenenieHUN KUCIOTHOCTH JKETYJOYHOTO COKa Ha TUTPOBaHKE 15 MIT coka OBLITO M3PacXoI0BaHO
6,5 M1 pacTBOpa ¢ MOJISIPHOM KOHIIeHTparuel ruapokcuaa Harpus 0,02 monb/n. KakoBa macca constHON
Kuca0Thl B 100 M1 3KeTy1I04HOro coka?

3. IIpu HEegOCTaTOUHON KUCIOTHOCTH KETYJA0YHOTO COKa MPUMEHSIOT BHYTPb (4aCTO BMECTE C IMETICHHOM)
pa30aBICHHYIO CONSHYIO KUCIIOTY C MaccoBoit noneit 8%. Onpenenure monbHbie Aomu HCI 1 Bogbl B 3TOM
pacTBope.

IIpakTH4eckoe 3ansATHE 2

CBoiicTBa pacCTBOPOB HU3KOMOJIEKYJISIPHbIX BemiecTB. by(epHbie cucTemMbl

Pazo0pare TeopeTnueckuil MaTepuat:

1. Kakyto 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. OOmme npeAcTaBiIeHUs O MEXaHU3ME JACHCTBUS PeIOKC-0y(PepHBIX CUCTEM.

4. Pacuet pH OydepHbIX cucTeMm.

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. Bwramcnure
KOJIMYECTBO aMMHaKa, KOTOpOe HeOOXOAUMO J0OaBUTH K MOTYYEHHOMY PacTBOPY, YTOObI momyyuts pH = 9.

2. Ilpu uccnenoBaHUU OCMOTHYECKON CTOMKOCTH SPUTPOLIMTOB B KIMHUYECKUX JTAO0PATOPUAX TPUMEHSIOT
docdarapiii  Oydep, KoTopwlid roTOBIT U3 Oe3BogHoro ruapodocdara Harpus Maccoir 23,71 1
auruapodocdara narpust maccoit 4,86 r u xsnopuaa Harpus maccot 180 . OObeM pacTBOpa TOBOIAT 110 2 JI.
Brruucnure pH takoro 6ydepnoro pactsopa.

IIpakTH4eckoe 3ansaTHE 3

IIporosmmTHYecKHe paBHOBecHs U Npouecchl. KoMmniiekcHbIe coeANHEHH

Pazo0pare TeopeTnueckuil MaTepuat:

1. CtpoeHue rema.

2. XapakTep CBSI3U B KOMITJICKCHBIX COEIMHEHHSIX.

3. Ilpumepsl KC, sBastommMXxcs HEINEKTPOIUTAMH; COJISIMHA, B COCTaB KOTOPBIX BXOIUT KOMIUIEKCHBIN
aHMOH, KOMIUIEKCHBII KaTHOH.

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

1. imeeTcs BomHBIA pacTBOp STUieHAMaMUHTETpaarerara xene3a (II). Kakue moHBI MOTYT 3aMEHUTH B
CTaHJAPTHOM COCTOSIHUH IIEHTpaibHbIN HOH B 3ToM KC? OTBEeT 00BSICHUTE.

2. Ha3zoBuTe KOMIUIEKCHOE COETUHEHHE, YKAKUTE KOMILJIEKCO0Opa30BaTesb, 3apsii KOMILJIEKCOoOpazoBarers,
KOOPJIMHAIIMOHHOE YHCIO M JIEHTaTHOCTb JIMTAHJl, BHENIHIOIO U BHYTPEHHIOIO cdepy, yKaxkurte 3apsn
KOMITJIEKCHOTO MOHA, HAIMCATh BhIPAXKEHUE I pacyeTa KOHCTAHThl HECTOMKOCTH U KOHCTAHThI CTOMKOCTH

a) [AI(H20)6]2(S04)3,
0) Ba[Cr(NH3)2(SCN)4]2
JlaboparopHbie padoThbI.
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JlabopatopHoe 3ansitue 1

[TonroroBka K BHIMOTHEHUIO MPAKTUYECKON YaCTH JTaOOpaTOPHOU paboThI - penieHue 3a1a4d "Crocoos
BBIPa)XCHHSI KOHIIGHTpaIUuu pacTBOpoB. CBoiicTBa OyepHBIX pacTBOPOB"

JlaGopaTopHoe 3aHsiTHe 2

Jlaboparopnasi paGora Ne S. IlpuroroBieHue pacTBopa 3aJaHHON KOHIEHTPaLUu
Ienb paboThI: HAyUYUTHCSI TOTOBUTH PACTBOPHI 3aJaHHON KOHLIEHTPALIUH.
IIpuroroBiieHre pacTBOpPa yKCYCHOW KUCJIOTBI 3aJaHHONM KOHLIEHTPALUH.
KoHTponbHBIE BOTPOCHI:

1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B METUKO-OMOJIOTMUECKUX UCCIICAOBAHUSIX ?
4. Kakum 06pa3zoM MOKHO TOYHO U3MEPUTH 00BbeM pacTBopa?

5. YTo Takoe TOuKa IKBUBAJIEHTHOCTH?

6. UTo Takoe TUTPAHT U TUTPYEMOE BEIIECTBO?

7. Kakue BelecTBa Ha3bIBAIOTCSI HHAUKATOPaMU?

8. Uro Takoe pactBop? Kakmmu croco0amMu MOXKHO BBIPA3HTh COJACpP)KaHHWE PACTBOPEHHOTO BEIIECTBA B
pactBope?

JlabopaTtopHoe 3ansTHE 3
JlaGopaTopHasi padora Ne 6. CBoiicTBa Oy)epHBIX pacCTBOPOB

[lenp pabGoTHI: HAYYUTHCS TOTOBHTH Oy(epHBIE pPACTBOPHI; HMCCIENOBAaTh 3aBHCHUMOCThH IMoOKaszarens pH
OydepHOro pacTBOpa OT KOHIICHTpAIMii KOMIIOHEHTOB Oy(hepHON CUCTEMBI.

[TpuroroBnenue OypepHbIX paCTBOPOB C PA3IMYHBIM 3HaUeHUEM pH.

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

KoHTponbHBIE BOIPOCHI:
1. Ilepeuncnute TUNBI Oy(hepHBIX PAaCTBOPOB (Ha3BaHHUE, COCTAB).
2. Ilepeuncnure dakxropsl, Biustoniue Ha pH OydepHoro pactBopa.

3. Onumute cdepbl CyIIecTBOBaHUS U 00JacTH NMpUMeHeHHs 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 4

KonTponbHsIii cpe3 nmo Temam: CBONCTBAa paCTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB, KOHIIEHTPAIIUU
pactBopoB. bydepHbie cUCTEMBI.

[TonroroBka K BHIMOTHEHUIO MPAKTUYECKON YaCcTH JTA0OpaTOPHOI pabOTHI — peleHUE 3a1a49
«IIporonuTHueckue paBHOBECHUS U MPOIIECCHI».

JlaGopaTopHoe 3ansiTue 5

JlabopaTopHnas padora Ne 7. KomniekcHble coeTUHEHU S

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

[TomyueHne KOMIUIEKCHBIX COEIMHEHUN C KOMIUIEKCHBIMA aHHOHAMHU U KaTHOHAMMU.

HccnenoBanue MpoOYHOCTH KOMIUIEKCOB.

JlaGopaTopHoe 3ansiTue 6

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

Pemenue cutyannonHbix 3aga4 (Tema KoMriiekcHble COeTMHEHNUS ).

[TonroroBka K BHIMOTHEHUIO MPAKTUYECKON YaCTH JTA00OpaTOPHOI pabOTHI — peleHUe 3a1a49
«DU3HUKO-XUMUS TOBEPXHOCTHBIX SIBJICHUIT.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yunth MaTepuasl JIGKIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.
2. OTBETUTH HA BONPOCHI U PEUIUTH 3a4a4H:



1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B MEUKO-OMOJIOTMUECKUX UCCIICAOBAHMSIX ?

2. [Ipy BHYTPUBEHHOM CTPYWHOM BBEICHUHU THIPOXJIOPHIA MPEAHU30JIO0HA UCIOIB3YETCS M30TOHUYECKUM
(0,9%-npr1i1) pacTBOp xsiopuaa HaTpusi. CKOJIBKO TUCTHUITMPOBAHHOW BOZIBI M XJIOPHUJA HATPHS HAJO B3SITh,
9TOOBI MOMyuuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

3. SIBnenue nzomopdusma: 3amelieHne B rupokcuadocdare kanbuus ruApOKCUI-HOHOB HAa HOHBI (TOpA,
MOHOB KaJIbIUsl HA MOHBI CTPOHIIUS.

4. Tokcudeckoe neicTBUE OKUCIUTENEH (HUTPAThl, HUTPHUTHI, OKCHUIBI a30Ta). O0e3BpeKUBaHUE KHUCIOPOAA,
IepoKcua BOAOPOAA U CYNIepOKCUI-HOHA. [IpuMenenne penokc-peakiuii Juisi 1eTOKCUKALNH.

3. PaccunraiiTe HOHHYIO CHITy IIJIa3MO3aMEIIAIOIIEr0 COJIEBOTO PACTBOPA, IPUTOTOBIEHHOTO 10
cienyrolei nmponucu: arerar Hatpus — 0,2 r; xsopua Hatpus — 0,5 r; xsopua kanust — 0,1 1; Boga ans
uabekuit 1o 100 mr.

4. OcMmoTrueckoe nasieHue kpou B HopMme 740-780 klla. Berunciure oCMOISIPHOCTh KPOBH.

5. Paccuuraiite ocmoruueckoe aasienue npu 310 K 5%-Horo BogHOro pactsopa miroko3sl (I10THOCTH 1,02
r/MJ1) 1711 BHYyTPUBEHHOTO BBEICHUS MpU KpoBororepe. KakuMm siBisieTcst 3TOT pacTBOp (TUMO-, TUIIEp- WX
M30TOHMYECKUM), 1O OTHOLIEHHIO K pacTBOpaM, HMEIOIIMM CIEAYIOLUIME 3HAUYEHUS OCMOTHYECKOTO
nasnenus: a)780 xIla (kpoBb, BepxHsist rpanuia); 6) 3091 klla.

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

Tema 3. ®U3MKO-XUMHS MOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM B (PYHKIIHOHMPOBAHUH
skuBbIX cucteM (YK-8)
Jlekumus.
Jlexnms-Busyanu3anus 1-2. @U3HKO-XUMUS TOBEPXHOCTHBIX SBICHUH B ()YHKITMOHUPOBAHUH KUBBIX
cucTeM AJCOpOIMOHHBIE PAaBHOBECHS U MPOLIECCH] HA MOJIBUKHBIX TpaHUIlax paszneina ¢a3. [loBepxHocTHas
sHeprust [ mb0ca u MoBEpXHOCTHOE HaTsHKeHHE. Ancoponus. YpaBHeHue [ no06ca. [loBepXHOCTHO-aKTHBHBIC
Y TIOBEPXHOCTHO-HEAKTUBHBIE BelllecTBa. Mi3MeHeHne moBepXHOCTHOW aKTUBHOCTH B TOMOJIOTUYECKUX
psanax (nmpaBuio Tpay6e). MzoTepma agcopOiinu. OpueHTaIMs MOJIEKY/ B TIOBEPXHOCTHOM CIIO€ U
CTpyKTypa OuomeMOpaH. AcopOIIMOHHBIE paBHOBECHS Ha HETIOBM)KHBIX TPaHHUIIax pasjaena (das.
duznueckas aacopOIus U XxeMocopOusi. AncopOis Ta30B Ha TBEPBIX TeIaxX. AICOpOIMs U3 pacCTBOPOB.
VYpaBuenue Jlenrmiopa. 3aBUCHMOCTh BETMYHUHBI aJICOPOITUH OT pa3audHbIX ¢aktopos. [IpaBuio
BbIpaBHMBaHUS NoJIsipHOCTEN. M30uparenbHas agcopouus. 3HadeHue acopOLMOHHBIX MPOLIECCOB IS
KHU3HEACSITETbHOCTH.

Jlexuus-Buzyanuzanus 3-4. U3NKo-XUMHUS JUCIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM
Knaccudukanus aucnepcHsix cucreM. Kinaccuduxaiusi TuCrepCHbIX CUCTEM 10 CTETIEHU AUCIIEPCHOCTH;
10 arperaTHOMY COCTOSTHUIO (ha3; M0 CUJIE MEKMOJIEKYJIIPHOTO B3aMMOJICUCTBUS MEX Y AUCTIEpcHOM (azoit
U qucnepcruoHHoi cpenoi. [Ipupona komnonanoro coctosguust. [lonydenne u cBOMCTBa AUCTIEPCHBIX
cucrteMm. [lonyyeHnue cycneH3uii, SMyIbCUi, KOJUTOUIHBIX pacTBOPOB. J(Hanu3, aneKTpoauanns,
yasrpaduiasTpanus. OU3NKo-XUMUYEeCKHUEe TPUHLHUIBI (PYHKIIMOHUPOBAHUS UCKYCCTBEHHOU MOYKH.
MoexynsipHO-KMHETUYECKHUE CBOMCTBA KOJIJIOUHO-AUCIIEPCHBIX CHCTEM: OpOYHOBCKOE JABMXKEHUE,

g dy3us, 0CMOTUYECKOE JaBJICHHE, CEIMMEHTAlMOHHOE paBHOBecHe. ONTHYECKHE CBOMCTBRA:
pacceuBanue cBeTa (3akoH Panest). CTpoeHne JBOMHOTO 3JEKTPUIESCKOTO CIIOSI. DIICKTPOKHHETHIECKUN
MOTEHILMAJ U €r0 3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB. YCTOMUMBOCTD AUCIIEPCHBIX CUCTEM.
CenuMeHTaIMOHHAs, arperaTuBHAsl U KOHACHCALIMOHHAS! YCTOMYMBOCTD JIN030J1ei. DaKTOPHI, BIUSIONIUE HA
yCTOHYMBOCTH Jio30iiei. Koarymamus. [Topor koarynsiuuu u ero onpenenenue, npasuio lynbeie-I"apau,
sIBJIEHUE MPUBbIKaHUS. B3anMHuas koarymsiius. [IoHsATHE 0 COBpEMEHHBIX TEOPUIX KOATYIIALINU.
Konmnmounnnas 3amura u nentusanus. Kommonaasie [1AB; 6uonornuecku Baxkabie koymonansie [IAB (Mblna,
JETEPTEHTHI, )KETIHBIE KHCIOTHI). MuremtoodpazoBanue B pactBopax [TAB. Onpenenenne KpuTudeckoi
KOHIIEHTpAIM1 MULIEJUI000pa30BaHHUS.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHE 1
DU3NKO-XUMHUSA MOBEPXHOCTHBIX SIBJICHHI
Pazo0pare TeopeTnueckuil MaTepuat:
1. KakoBbl (hr3nKo-XUMHUYECKHUE OCHOBBI aJICOPOIIMOHHON 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
CUTYaIlMOHHBIX 3a7a4 (TeMa: [ToBepXHOCTHBIE sIBIIeHUS, aacopOrus. JlucnepcHble CUCTEMBI)

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) ®Ou3uKo-XMMHYECKHE OCHOBBI aJCOPOIMOHHON Tepamnuu, TeMOCOpOIUH, MPUMEHEHHS B MEIAHIIMHE
HMOHUTOB.
2) Ilpumepbl NPAKTHUECKOTO HCIOJIB30BaHMUA 3NEeKTpodopesa, MOTEHLIMANa TEUEHHUs M IOTEHIHaia
CCAUMMCHTAaIIUH.

3) 3onp cynbpara OGapusi MOJy4YeH CIMBAaHHEM paBHBIX OOBEMOB pPacTBOPOB HHUTpaTa Oapusi U CepHOU
KUCIOTH. OJMHAKOBBI JIM MCXOJIHBIE KOHIIEHTPALUHU SJIEKTPOJIUTOB, €CIU IMpHU 3JIeKTpodopese dacTuia
nepemernaercs k anony? Hanummre ¢popmyny munesuist 3o BaSO4.

4) B 50 M1 pacTBOpa ¢ KOHIIEHTpAIMeH YKCYCHON KUCIOTHI 0,1 MOJIB/1 moMecTHIIA aicOpOeHT Maccoit 2 T 1
B30aNTHIBAJIU CMECH IO TOCTHXKEHHUS aIcOpOIIMOHHOrO paBHOBecus. [locie aToro pacTBop oThuasTpoBaIH.
Ha tutpoBanne 10 mn ¢usrpara momuio 15 mi pactBopa tutpanTta ¢ konnentpanueir KOH, pasnoii 0,05
MoJib/1. OrnpenenanTe BETUYUHY aICOPOIUN YKCYCHON KUCIIOTHI.

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

Tema 4. Xumus d1emenToB. CBoiicTBa pactsopos BMC
(YK-8)
Jlexknus.
Jlexums-Busyanu3zanus 1. Benenue B XUMUIO 3JI€eMEHTOB, HX IPUMEHEHUE U MEIUKO-OMOIOTHYECKOe
3Hauenue. Cpoiicta pactBopoB BMC. IloHsiTHE OMOreHHOCTH XUMUYECKHX 3JIEMEHTOB. XUMUS
OMOTEHHBIX AIIEMEHTOB S- 0JI0Ka. XHUMUS OMOTEHHBIX 3JIEMEHTOB P- 6J0Ka. XUMUsSI OMOTEHHBIX 3JIEMEHTOB
d- 6noka. Coiicta pactBopoB BMC. Ocobennoctu pactBopenust BMC kak cieacTBue ux CTPyKTYpBI.
®opma Makpomosiekyin. Mexanusm HaOyxaHnus u pactBopenust BMC. 3aBucuMocTy BEIMYMHBI HA0yXaHHS
OT pa3INyHBIX (pakTOpoB. AHOMANIbHAS BS3KOCTh pacTBOpoB BMC. Bsi3kocTh KpoBHU U JpyTruX
OMOTOTUYECKUX KUAKOCTEH. OCMOTHYECKOE JIaBICHUE PAaCTBOPOB OnononumepoB. [10IM3IeKTpOIUTHI.
N30snekTpudeckas TOUKa U METOABI €€ onpeaeneHns. OHKOTUYECKOE AABJIEHUE IJIa3Mbl U CBIBOPOTKH
KpOBH.
IIpakTnyeckoe 3aHsATHE.

IIpakTH4eckoe 3ansaTHE 1
CgoiicTBa pactBopos BMC
Pazo0pare TeopeTnueckuil MaTepuat:

1. Kakum 00pa3oM cBs3aHBI OCTAaTKH a-aMHHOKHCIJIOT B OEITKOBBIX MOJIEKynax? MOXHO JIU C TIOMOIIBIO
OMypeTOBOM peakMy OTIMYUTh PACTBOP AMUHOKHCIIOTHI OT pacTBOpa Oeinka?

2. Hannmure cxeMy CHHTE3a TPUIENTHAA, 00pa30BaHHOTO aJTAHUHOM, INIMIIMHOM U JICHIIMHOM.

3. M303nexTpuueckasi TOUKa ¥ METO/IbI €€ ONPEACICHUS.
CuTtyallMOHHBIE 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?
2. B pacTtBOpe COAEPIKUTCS CMECh OCNIKOB: 0 -III00YJINH KpOBH, (PUOPHHOTEH KpOBH U puOOHYyKieasa. [Ipu
KakoM 3HauyeHUU pH MOXHO 351eKTpodopeTHuecku pa3aenuTh 3TU Oenku?
3. Broibepute 3Hauenue pH oanekTpodopesa nmns  pasmereHHsT CMECH O€JIKOB CO  CICAYIOIIUMHU
n3oanekTpuueckumu toukamu: pll = 3.2; pl2 = 6,5; pI3 = 9,4. Onpenenure HanpaBieHHE IBUKEHUS
Ka)X70ro Oeka mpu BEIOpaHHOW BaMU cpeie dIeKTpodopesa.
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4. Conu TsXKENbIX METAJIOB TOKCHYHBI JUISl KUBBIX OpPraHuM3MoB. B kauecTBe mepBoil NmOMOIIM MpuU
OTPABJICHUU COJIAMHU TAKCIIBIX MCTAJJIOB MOCTpaJdaBIIEMy MOXHO [4aThb BBIIWTH CI:IpOfI SIMYHBIN 66.]101(.
O06ocHyiiTe 11e71ec000pa3HOCTh TaKUX JICHCTBUH.

5. TlencuH >KeNTyIOYHOTO COKa MMEET H303JICKTPUYEeCKylo Touky okono 1,0. Kakwe dyHKIIMOHATBHBIC
IpyNIbl JOHKHBI IPUCYTCTBOBATH B MIETICMHE B OTHOCUTENIBHO OOJIBIIOM KOJIMUYECTBE, YTOOBI 3TOT (PepMEHT
MOT UMETh TaKyl HHU3KYIO M30JIEKTpUUECKYI0 TouKy? Kakre aMUHOKHCIOTH UMEIOT 3TU TPYIIILI B CBOEM
cocrase?

6. Hanmmure cxemy cuHTe3a TPUIIENITHA, 00pa30BaHHOTO BaJIMHOM, TPEOHUHOM U MTPOJIHMHOM.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansitue 1

JlabopaTopunas padora Ne 10. Had0yxanue BMC. Onpenesnenne u303/1eKTPUYECKO TOYKH OesIKa

Lens pabotsl: [Iprodpectu HaBBIKK IKCIEPUMEHTATBHOTO ONpeAeTICHUS BeTMUYMHBI HA0yXaHUs MTOJIUMEPOB
u DT OenkoB, U3yunTh BIUSHHUE PA3IMYHBIX ()aKTOPOB HA BETUUYMHY HaOyXaHHUsI MOJIMMEPOB.

N3yuenune BAUSHUS AIEKTPOIUTOB Ha BennunHy HaOyxanus BMC.

Omnpenenenne N303IEKTPUUECKON TOUKH KETATHHA.

KoHTponbHBIE BOTPOCHI:

1. Maiite onpenenenne MUDT it 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?
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. U3yunth MaTepuasl JIGKLIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.

2. OTBETUTH HA BOMPOCHI:

1. BBICOKOMOJNEKYISIpHBIE COSIUHEHUS, IX XUMHUYECKast IPUPOJIa ¥ 3HAUCHUE B KU3HEICATEIILHOCTH
opraam3ma. Knaccudukanus BMC u cnioco0sr 00pa3zoBaHwsl.

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

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

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

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. ONIEMEHTBI Pemenne 2 [IpenycmoTpeno BeimonHeHue 2 3amad mo 1 Oamry 3a kaxayro. Ha
XUMHYECKOW | CHUTyamuo pelIeHre CUTyalnoHHON 3aa4u oTBoAuTCA 10 MUHYT.
TEPMOAWHAMUKHN | HHBIX CutyallmoHHbBIE 3a/add JJIsl pelIeHns BBIIAloTCs 3apaHee. PemieHue
Y XUMUYEeCKON 3a/a4q CBOJUTCS K:
KHHETHKU. - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OcHoBHBIE OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,
THUIIBI - K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.
XUMHAYECKUX 1 Gaymt — CTymeHT pemui 3a1aqy 6e3 OoIMmMuO0K 1 HeJIOYETOB,
paBHOBECHII U 0 OamymoB — 3amada pelieHa HEMPABHIBHO WM K PEIICHHUIO 3a7adu
MPOIIECCOB B CTY[EHT HE TPUCTYIINII.




(hyHKIMOHUPOBa
HHH JKUBBIX
CUCTEM

3amura
naboparop
HBIX paboT

10

[IpenycMmoTpeHO BBHIOIHEHUE HepBOW paboThl Ha 1 Oami, KoTopas
OLIEHMBAETCS CIEAYIOMIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PabOTHI ¢ coOmoaeHUEM
MpaBUI TEXHUKU 0E30MaCHOCTH U HABBIKOB pabOTHI ¢ XMMUYECKOU
MOCYIOM.

[IpenycMoTpeHO BBINONHEHHE cCleAylomux 3 pabor mo 3 Oamna 3a
KaXIy1o. 3ammre naboparopHOM pabOTHI MPEAIISCTBYET €€
BBIMIOJIHEHHE C OO0S3aTeNIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
0e30MacHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCA
CIeIYIOIIUM 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 BOMPOCH! K J1a00paTopHOil pabote
(mpemonaBaresb 3a4a€T OAWH MM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEedHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecli CTYIEHT JaeT Ha
BOIMPOCHI IMOJHBII BEPHBIM OTBET, HauucisieTcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYTCTBYeT — 0 6aioB).

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

IMucbmeHHasi KOHTpoJibHas paboTa C DJIEMEHTaMH TECTHPOBAHUS
cocrout w3 10 3amanmii. 3a KakKIbI MPaBWIBHBIA OTBET ¢ 1 1Mo 2
3amaane o 0,5 GawtoB. 3a KaXABIA TOCIEAYIOMMWA IPaBHIBHBIN
OTBET C PElICHUEM CTY/CHT moirydaet | 0aru.

CgoiicTBa
pacTBopoB
HU3KOMOJIEKYIIS
PHBIX BEILIECTB.
IIpoTonutuueck
M€ paBHOBECHS
Y TIPOIIECCHI

Pemenne
CUTYaIlo
HHBIX
3a71a4

[IpenycmoTpero BeImonHEeHWE 3 3amad mo 1 Oamry. Ha pemenme
CUTYaIIMOHHOM 3a7a4u oTBOAUTCS 10 MUHYT.

CutyallmoHHbBIE 3a/add JJIsl pelIeHns BBIIAloTCs 3apaHee. PemieHue
CBOJUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepraa 10 ONpeneIeHHON TeMaTHKe.

1 Gaymt — CTymeHT pemmni 3a1aqy 6e3 oImmuOOoK 1 HeJIOYETOB,

0 6amaoB — 3amada pemieHa HEMPaBUIBHO WM K PEIICHUIO 3adadu
CTY[EHT HE TPUCTYIINI.

3amuTa
maboparop
HBEIX paboT

[IpenycmMoTpero BemonHeHne 3 pabdor mo 3 Oamma. 3amure
nmabopaTopHOi  pabOTBHI  MPEANIECTBYET €€  BBINOJHCHHE C
00s13aTeNbHBIM COOTIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JabopaTopHOW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwiIbHOE OGOpPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueii TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpemonaBarelb 3a7a€T OJINH WITH HECKOIBKO KOHTPOJIEHBIX BOIIPOCOB
W3 TIEPEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; ecliM CTY/ICHT JIaeT Ha
BOTIPOCHI IONHBIM BEPHBIA OTBET, HauuciseTcs | Oair, eciiu OTBET
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

I[lo Teme mPEeIyCMOTPEHO BHINOJIHEHWE JIBYX IHUCHhMEHHBIX
KOHTPOJBHBIX pabOT ¢ »JIIEMEHTaMHM TECTUPOBAHUS, Kaxkias Wu3
KOTOpBIX coctouT u3 10 3amanuii u oneHuBaercs ot 0 10 9 6amwos. 3a
KXIBIH TPaBWILHBINA OTBET ¢ 1 mo 2 3amanme mo 0,5 Oamrios. 3a
KOKIBIH TOCIEAYIONINN TPaBUIBHBIA OTBET C PEIICHUEM CTYIACHT
noiydvaer 1 6am.

18



Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

KontponsHas pabora cocrour wu3 10 3amaHumii. 3a KakIblid
MpaBWIBHBIA OTBeT ¢ 1 mo 2 3amanme mo 0,5 OamioB. 3a KaxkIblid
MOCJEAYIOIUN MTPaBUIBHBIA OTBET C PEIICHUEM CTYAEHT moiydaer |
Oa.

DOUBHKO-XUMHS
MOBEPXHOCTHBIX
SIBIICHUH 1
JIACTICPCHBIX
CHCTEM B
(hyHKIMOHUPOBA
HHUU KHUBBIX
CHCTEM

Pemenne
CUTYaLlo
HHBIX
3aj1a4

[IpenycmoTperno BeimonHeHUe 2 3amad mo 1 Oamry. Ha pernenue
CUTYallMUOHHOM 3a7auu oTBoAUTCS 10 MUHYT.

CuryalimoHHbIE 3aJaud Ui pEIIeHUs] BhIIAIOTCs 3apaHee. Peuienue
CBOJIUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSTEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

1 6ann — cTygeHt pemmni 3agady 6e3 omrOoK U HeJOYETOB,

0 OammoB — 3ajaua penicHa HEMPABWILHO WM K PEHICHUIO 3a7a4u
CTYICHT HE MPUCTYIIUIL.

3amura
naboparop
HBIX paboT

[IpenycmoTtpeHo BeimonHeHHe 2 pabor mo 3 Oamma. 3amure
naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3amumTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIeIYIOIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOMoAeHUEM
MPaBUJI TEXHUKHU 0€30MacHOCTH;

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

1 Gay1 — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a00paTopHOil padote
(mpemonaBaresb 3a4a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecli CTYIEHT JaeT Ha
BOIMIPOCHI IOJHBII BEPHBIM OTBET, HauuchsieTcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

KontponpHast pabora cocroutr w3 10 3amanmif. 3a KaKIbIid
paBUILHBIN oTBeT ¢ 1 mo 4 3amanme mo 0,5 GamroB. 3a KaXKIbIit
MOCIIETYFONUI MPaBUIBHBIA OTBET C PEIICHUEM CTYACHT moiydaer |
Oam.

Xumus
3JIEMEHTOB.
CsolicTBa
pactBopoB BMC

3amuTa
maboparop
HBEIX paboT

[IpenycmoTpero BemonHeHne | pabor mo 3 Oamma. 3amure
nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABHII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyonuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOpPMIICHUE JIA0OPaTOPHOH pabOTHl B
paboueii TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOpHOU padoTe
(mpemonaBarelb 337a€T OJINH WM HECKOIBKO KOHTPOJIEHBIX BOIIPOCOB
W3 MIEPEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; eclii CTYIEHT JIaeT Ha
BOIIPOCHI IMONHBIN BEPHBIA OTBET, HAauUciseTcs | Oair, eclii OTBET
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).

[IpeMuansHbie OaIbl

15

Bamiel HAYKMCISIOTCS 32 BCE BOBPEMSI BHIMIOIHEHHBIC U 3alUIICHHBIC
HAa MaKCHUMaJbHBIN Gayn jgabopartopHbiec paboOThI, 3alIaHUPOBAHHBIC
Ha CEeMecCTp.
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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-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.

23



24
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:
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Educational Renewal Licence
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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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