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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

noarorosku 31.05.01 - Jleuebnoe nelo.

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) 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 44
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
1 cemectp

1 DNEeMEHTHI Pemienue
XUMHYECKOM CUTYaIlMOHHBIX
TePMOJMHAMUKH U 3ajad; 3amura
XUMHUECKOU 1a00paTOPHBIX
KUHETHKH. pabor;
OCHOBHBIE THIIBI 4 112110 KontponpHas
XUMUYECKUX pabora
paBHOBECUH U
IIPOLIECCOB B
(bYHKIMOHUPOBAaHUU
KHUBBIX CHCTEM

2 CaoiicTBa Pemenue
pacTBOpOB CUTYaI[MOHHBIX
HU3KOMOJIEKYJISIPHBI 3ajay; 3ammTa
X BEIIECTB. 16 | 12 | 20 1a00paTOPHBIX
[Tporonmurrueckue pabor;
paBHOBECHS U KonTtponbHas
TIPOIIECCHI pabora




3 DOU3UKO-XUMUS Pemienne
MMOBEPXHOCTHBIX CUTYaI[MOHHBIX
SIBJICHUU U 3aja4; 3almTa
aucnepcHelx cucteM| 8 | 6 | 10 71a00paTOPHBIX
B pabor;
(YHKIIMOHUPOBAHUHU KontponbsHas
KUBBIX CUCTEM pabora

4 XuMus 3JIEMEHTOB. 3amura
CaoiicTBa 4 2| 4 1ab0paTOPHBIX
pactBopoB BMC pabor

Tema 1. DjieMeHTbI XMMHUYECKONH TEPMOAMHAMMKHN U XUMUYECKON KUHeTUKH. OCHOBHbIE THIIBI
XHMHYECKHX PABHOBECHUI M MpoueccoB B PYHKIIHOHMPOBAHUM KUBBIX CHCTEM

(YK-8)

Jlekumus.
Jlexums-Busyanu3anus 1. OCHOBHBIE MOHATHS XUMHUYECKOH TEPMOAMHAMUKHA U OnolsHepreTuku. [lepBoe u
BTOpOE Hayajia TEePMOAMHAMHUKU. XUMHUYECKas KUHETHUKA U KaTalnu3. XUMHUYECKOE PaBHOBECHE.
[IpenMeT U MeTOABI XMMHUYECKOM TEPMOAMHAMUKH. B3anMoCBs3b MeXIy mpolieccaMu oOMeHa BEIIeCTB U
SHEPruM B OpraHuizMe. XumMuueckas TepMOAMHAMUKA KaK TEOpeTUYEeCKas OCHOBA OMOHEPTeTHKH.
OcHOBHbIE MOHATHS TEPMOJMHAMUKU. VIHTEHCUBHbBIE U SKCTEHCUBHBIC MapamMeTpbl. OYHKIMS COCTOSHUS.
Buytpennsist sueprus. Pabora u Temnora - aBe GopMbl Mepenadyu 3HEPruu. THIbl TePMOIUHAMUYECKUX
cucteM  (M30JUpPOBaHHBIC,  3aKPBIThIE,  OTKPBIThIE). TUOBI  TEPMOAUHAMHYECKUX  MPOIECCOB
(n30TepMUUECKuE, N300apHbIe, H30XOpHBIC). CTaHIaPTHOE COCTOSHUE.

Ileppoe Hawamo TepMoaMHaMuKU. OHTanenus. CraHapTHas »SHTAIbIMS OOpa30BaHUs BEIIECTBA,
CTaHJApTHas SHTaJbNUs cropaHus BenlectBa. CraHmapTHas »SHTanblnus peakuuu. 3akoH lecca.
ITpumMeHeHMe nepBOro Havyajna TEPMOJIMHAMUKH K OMOCHUCTEMaM.

Bropoe Hauyano TepmoauHamMuku. OOparumMble 1 HEOOpAaTUMbIE B TEPMOIMHAMUYECKOM CMBICIIE TPOILIECCHI.
Outponusa. DHeprus ['ub6ca. Tepmoaunamuueckue ycinoBusi paBHoBecusi. CranmaprHas sHeprust [m60ca
oOpa3oBaHMs BEIIECTBAa, CTaHAapTHas »dHeprus [uOOca OHONIOTHYECKOTO OKHCICHUS BEIIECTBA.
CrannaprHas sHeprust [m60ca peakuuu. [TpuMepbl 5K3eproHMYECKUX M SHAECPTOHUYECKUX IPOLIECCOB,
MPOTEKAIOIINX B OPraHU3Me.

Jlexuus-Buzyanuzanus 2. [IpeaMer u OCHOBHBIE NMOHATHS XUMUYECKONH KMHETUKU. XUMHUYECKasi KHHETHKA
KaK OCHOBa JUIi M3YYEHHUS CKOPOCTEH M MEXaHH3MOB OMOXMMHUYECKUX mporeccoB. CKOPOCTh peaklu,
CpelHsss CKOPOCTh peakIuu B HWHTEpBaJle, HWCTHHHAs CKOpocTh. Kiaccupukanum peakuu,
NPUMEHSIOMINECS B KHUHETUKE: PEakIH, TOMOTCHHbIE, T€TePOTreHHbIE U MUKpPOTETEPOT€HHBIC; PEaKLUuu
NPOCTBHIE U CJIOXKHBIE (MapajuleibHble, MOCIEI0BaTEeIbHbIC, CONPSKEHHbIE, LEMHbIE). MOIEKyIIpHOCTh
3NIEMEHTApHOTO0 aKkTa peakuuu. Kunernueckue ypaBHenus. [lopsnok peakiuu. [lepuos momynpesparieHusi.
3aBHCHUMOCTb CKOPOCTHU PEAKIMM OT KOHIEHTpauuu. KuneTnueckue ypaBHEHUs peakiuii epBoro, BTOPOro
U KYyJIEBOTIO MOPAJKOB. DKCIEPUMEHTAIbHBIE METOIbl ONPENEICHUSI CKOPOCTH M KOHCTAHTBI CKOPOCTH
peaKuuii.

3aBHCUMOCTb CKOPOCTH PEaKLMU OT TeMIleparypbl. TeMrepaTypHbli KO3((UIMEHT CKOPOCTU pEakiuu U
ero OCOOCHHOCTH s OMOXMMHYECKHX THPOIECCOB. ODHEPreTHUecKHil npoduiab peakuuu; SHEPrus
aKkTuBaluM; ypaBHeHue Appenuyca. Karanus. [oMoreHHslli U reTeporeHHbld Karajau3. DHEpPreTU4ecKuit
npod b KaTaTUTHYeCKOl peakiui. OCOOEHHOCTH KaTaIUTHYECKONH aKTUBHOCTH (DEPMEHTOB.

Xumuueckoe paBHOBecue. OOparuMbie M HEOOpATUMBIC 110 HAMPABICHHUIO PEAKIHH. TepMOTUHAMUYECKUE
YCIIOBUSI PAaBHOBECHS B W3OJIMPOBAHHBIX M 3aKPBITHIX CUCTeMax. KOHCTaHTa XMMUYECKOTO PaBHOBECHSI.
OO0masi KOHCTaHTa MOCJIEIOBATEIFHO U MAPAUIEIbHO MPOTEKAIONIUX MPOIECCOB. YpaBHEHUS U30TEPMBI U
M300apbl XUMUYECKOHN peaKIlvu.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue 1



OsHakomuTebHas Ja0oparopHas padora. [IpaBuia TexHnku 0e30nacHOCTH NpHU padore B
xuMHn4eckoi Jaboparopuu. Ilpasuna pa6orsl B xumu4eckoii 1adoparopuun. IIpasuiaa
NPOTHBONOXKAPHOI Oe3omacHOcTH. Mepbl OKa3aHUs NePBOIl MOMOIIM IPH 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 3aHATUSAX MO XUMHM BCE€ ONBITHI MPOBOJATCS C MaJbIM KOJIMYECTBOM PEAKTUBOB, YTO
CHMJKaeT PUCK BOSHUKHOBEHMSI HECYACTHBIX CIy4aeB, HO MOJHOCTBIO He UcKIodaeT. [loaTomy HeoOxonumo
coOmoaTh NpaBUIa TEXHUKU O€30MacCHOCTH, a TaKXKe 3HaTh MeEpbl OKa3aHWs MEpBOM MOMOILM INpHU
HECYACTHBIX CIIyYasX.

JlaGopaTopHasi padora Ne 1. HaBbikn padoThbl ¢ XUMHYECKOH MOCY10i

Lenp pa®oThl: M3yYHUTh KIIACCU(UKAIIMIO XUMUYECKOM MOCY/Bl B 3aBUCHMOCTH OT Ha3HaueHus. [IpaBuia
paboThI CO CITUPTOBKOM, TUIETKON, OIOPETKOM.

KoHTposibHBIE BOTIPOCHI U 3alaHUs: IPEATIOKEHHBIA Habop XUMuUeckoi 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.



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. [IpoToimTnyeckue paBHoBecHs U
npoueccol (YK-8)
Jlexknus.
Jlexuus-Buzyanuzanus 1-2. CBoiicTBa paCTBOPOB HU3KOMOJIEKYIISIPHBIX BELIECTB
Ponp BoAbl ¥ pacTBOPOB B kHM3HENEATENbHOCTU. DU3HKO-XUMUYECKHE CBOWCTBA BOBI, O0YCIOBIMBAIOIINE
€€ YHHMKQJIbHYIO pOJb KaK €IMHCTBEHHOro OuopactBoputreis. ABTompoTonn3 Boxabl. KoHcranTa
aBTOIPOTOJIM3a BOJbL. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB B BOJAE OT COOTHOUICHHS TUAPODUIBHBIX U
ruipoOOHBIX CBOICTB; BIMSHUE BHEIIHMX YCJIOBUN, Ha PaCTBOPUMOCTh. Te€pMOAMHAMUKA PAaCTBOPEHUSI.
[Tonsitne 06 nuneansHOM pactBope. CriocoObl BRIpaXKEHHsI KOHIIEHTPAIIUA PaCTBOPOB.
KonnmuraruBHbie cBOMCTBA pa30aBICHHBIX PaCTBOPOB HEAJIEKTPOJIUTOB. 3aKOH Payis u cliecTBUS W3 HETO:
MTOHWKEHUE TEMIIEpaTypbl 3aMEp3aHUsl pacTBOpa, MOBBIIICHUE TEMIEPATYpbl KUIIEHUS PAacTBOpPa, OCMOC.
OcMmoTnueckoe napieHue: 3akoH Bant-Todda.
TepmoanHamuka pactBopoB. ['maponus coneil. DIEKTPOIPOBOIHOCTh PACTBOPOB JIEKTPOIMTOB U TKaHEU
opranusma. KomiuraTuBHbIE CBONCTBAa PAaCTBOPOB AJIEKTPOJIMTOB M HEAIEKTPOJIMUTOB. DJIEMEHTBHI TEOPUHU
PacCTBOPOB CHIIBHBIX 3JEKTPOIUTOB Jle0asi- X OKKes.
OCMOJSANBHOCTD M OCMOJISIPHOCTh OMOJIOTMYECKHX JKUIKOCTEN U Mepy3MOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTMYECKUX CUCTEMaX.
Jlexums-suszyanuzanus  3-5. IlporonuTudeckwe paBHOBeCHS H  Mporiecchl. bydepHbie cHCTEMBI.
['eTeporenHslie paBHOBECHS B pACTBOPAX JIEKTPOIUTOB
[Iporonmutnueckue peakuu. MoHuzammsi ciaabbIX KHCIOT W OCHOBaHWMW. KOHCTaHTa KHUCIOTHOCTH |
OCHOBHOCTH. CBs3b MEXIy KOHCTAHTOM KHCJIOTHOCTM ¥ KOHCTAHTOM OCHOBHOCTHM B CONPSIKEHHOH
nporosuTudeckor mnape. KoHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEIICHHOE IMPOTOJIUTUYECKUE
paBHOBecHsi. O0IIast KOHCTAHTa COBMEIIEHHOTO MPOTOIUTHIECKOTO paBHOBecHs. [ uaponu3 coneit. CteneHpb
Y KOHCTaHTa ruaponusa. AMponutel. M303mekrpudeckas Touka.
BydepHoe neiicTBHe - OCHOBHOW MEXaHU3M IMPOTOJIMTHYECKOTO TOMEOCTa3a opraHusMa. MexaHu3m
nevicteus  OydepHbix cuctem. 3oHa OydepHoro neiictBuss u  OydepHas emrocTh. Pacuer pH
MIPOTOJINTUYECKUX CUCTEM.
['eTeporennsie peakuuu B pacTBOpax 3MeKTposuToB. KoHcranta pactBopuMocTH. KoHKYypeHIUs 32 KaTHOH
WM aHHUOH: HM30JIMPOBAHHOE W COBMEILEHHOE Te€TEPOTE€HHBIE PABHOBECHUSI B PACTBOPAX AIIEKTPOJIHTOB.
OOmiast KOHCTaHTa COBMEIIEHHOTO TeTEPOr€HHOTO PABHOBECHs. YCIOBHS 00pa3oBaHUS M PACTBOPEHUS
ocankoB. Peaknuu, nexamye B OCHOBE O0pa30BaHUS HEOPTraHMYECKOTO BEIIeCTBA KOCTHOW TKAaHH
rugpokcuadocdara kanpuus. MexanusMm QyHKIIMOHUPOBaHUS Kanbuui-GocdarHoro Oydepa.
Jlexuus-suzyanuzanus 6. OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU

DJeKTpOHHasl TeOpusi OKHCIIEHUSA-BOCCTaHOBIEHUs. Kimaccuukanus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CoCTaBjieHHE YpaBHEHUN  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. BimsHue cpembl
pactBopa Ha nporekanue OBP.

IToTeHnManbl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX 3JIEKTPOAOB. MeXaHW3M BO3HUKHOBEHUS JJIEKTPOIHOTO
U pelokc-noTeHuuanoB. YpaBHeHuss Hepacra-lIletepca. CpaBHuTenbHas cuila OKHUCIUTENEH U
BOCCTaHOBMTEJEH. IIporno3upoBaHnue HaIpaBJIEHUS PENOKC-TIPOLIECCOB o BEJIMYMHAM
penokc-noTeHuanoB. KoHCcTaHTa OKHCIUTENBHO-BOCCTAHOBUTENIBHOTO TIpoLiecca.

HGKHI/IH-BI/B}/aHI/ISaL{I/IH 7-8. KommiaekcHble COCIUHCHUA. Hcnonp30Banne KOMIIJIEKCOB METAIJIOB B
MCOULINHE
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OcHOBHBIE TOJOKEHHUE KOOPAMHAIIMOHHOW Teopuu Beprepa. Kiaccubukanus, nzomepusi, HOMEHKIATypa
KOMILUIEKCHBIX COeIMHEeHMM. J{ucconuanys KOMIUIEKCHBIX HOHOB. KoHCTaHTa HECTOMKOCTH (YyCTOMYMUBOCTH).
KommnekcoobpazoBanue B opranuszMe. Peakuuu 3amerneHus nmurannoB. KOHKypeHIUs 3a JIMTaH[ WU 32
KOMITJIEKCOOOpa30oBaTellb: HM30JIMPOBAHHOE W COBMEIICHHOE PAaBHOBECHs 3aMeEIICHHs JUrannoB. OOmias
KOHCTAHTa COBMEILIEHHOTO PABHOBECHS 3aMEILCHHS JIUTAHI0B.

[IpencraBieHust 0 CTPOSHUH METAIOPEPMEHTOB U JPYTHX OMOKOMIUIEKCHBIX COCAMHEHUN (TeMOTIO0HH,
IUTOXPOMBI, KoOanmamuHbl). DUIUKO-XMMHUECKHE NPUHIHUIBI TPAHCIIOPTA KHUCIOPOAa TeMOTIIOOWHOM.
Merauio-nmurasgHplii  TOMEOCTa3 W IPUYMHBI €r0 HapylleHHs. TepMOAMHAMHYECKUE IPUHLHUIIBI
xenarorepanuu. MexaHu3M HUTOTOKCUYECKOTO JEUCTBUS COCANHEHUH TIJIaTUHBI.

JlabopaTropHbie padoThbI.
JlaGopaTopHoe 3ansitue 1

[ToaroToBka K BHIMOJIHEHHUIO IPAKTHYECKOM YacTH J1abopaTopHOi paboTHI - pemerue 3aaad "Crnocoobl
BBIpA)KEHUS KOHIIEHTPALMU pacTBOpoB. CBoHcTBa OyepHBIX pacTBOPOB"

JlabopaTtopHoe 3ansiTHe 2

JlaGopaTopHasi padora Ne 5. [IpuroroBjieHue pacTBopa 3aIaHHON KOHLEHTPAIUU
[lenp pabOThI: HAYYUTHCSI TOTOBUTH PACTBOPHI 33JAHHOM KOHIICHTPAITHH.
[IpuroroBneHre pacTBOpa YKCYCHOM KHUCIOTHI 3aJJaHHOM KOHLICHTPAIUH.
KoHTposbHBIE BONIPOCHI:

1. 3HayeHHe TUTPUMETPUUECKOTO aHAJIN3a B MEUKO-OMOIOTMYECKUX UCCIIEIOBAHUAX ?
4. Kakum 00pa3oM MOKHO TOYHO U3MEPHUTH 00BEM pacTBopa?

5. Yrto Takoe TOo4Ka 3KBUBAJIEHTHOCTH?

6. UTo Takoe TUTPAHT U TUTPYEMOE BEILIECTBO?

7. Kakue BellecTBa Ha3bIBAIOTCA UHANKATOpAMM?

8. Uto Takoe pactBop? Kakumu cmocobamu MOXKHO BBIPa3UTh COACPKAHME PACTBOPEHHOTO BEIIECTBA B
pactBope?

JlaGopaTopHoe 3ansitue 3
Jlabopatopnasi paGora Ne 6. CBoiicTBa Oy(pepHBIX paCTBOPOB

Ilenb paboTHI: HAyYUTHCS TOTOBUTH Oy(epHBIE pPacCTBOPHI; HCCIEAOBATh 3aBUCHMOCTH Mokaszarens pH
OydepHOoro pacTBOpa OT KOHIIEHTPAIIU KOMIIOHEHTOB Oy(epHOI CHCTEMBI.

[Ipurorosnenue O6ydepHbIX pacTBOPOB C pa3IUUHbIM 3HaueHueM pH.

N3ydenne BausHUS HEOONBIINX KOJUYECTB CHIBHBIX KHCIOT M OCHOBaHWH Ha mokaszarenb pH OydepHoro
pacTBopa.

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

3. Onummute cdeppl CyIIeCTBOBaHUS W 00JIacTU TpuMeHEeHUs1 OypepHbIX cucTeM (MPUMEHHMTEIBHO st
KHBBIX OPIaHU3MOB U MEITUIIMHEI).

4. Tlpusenute mpumep Oy(pepHBIX CHCTEM KUBOTO OpraHU3Ma.
Pemenne cutyarmonneix 3anad (Tema: Konmentpauu pactBopoB. bydepHbie pacTBOpHI).
JlaGopaTopHoe 3ansiTue 4

KonTposnbHslii cpe3 mo remam: CBONCTBA pacTBOPOB HU3KOMOJIEKYISPHBIX BEIIECTB, KOHIICHTPAIIUU
pactBopoB. BydepHble cucTembl.

[ToaroroBka K BHIMOJIHEHHUIO MIPAKTHYECKON YacTH J1a00paTopHON pabOTHI — pelIeHne 3a1a4
«IIporonuTndeckre paBHOBECHUS U IIPOLIECCHD).

JlaGopaTopHoe 3ansiTue 5

JlaGopaTopHasi padora Ne 7. KomnjiekcHbIe coelMHEHM I

I_ICJII: pa6OTBIZ OBJIaA€HHUEC HAaBBIKAMHN CUHTC3a KOMIIJICKCHBIX COGIII/IHCHI/Iﬁ 1 UCCJICAO0OBAHUEC UX CBOICTB.
Cunre3 conu cynbdara TerpaammuaMenu(Il) u nzydenne ee CBONUCTB.

HonyquHe KOMIIJICKCHBIX COCIII/IHCHI/Iﬁ C KOMIIJICKCHBIMHU aHUMOHAMHM U KaTUOHaAMH.



HccnenoBanue npoyHOCTH KOMIUIEKCOB.

JlaGopaTopHoe 3ansiTue 6

KonTponshslii cpe3 no temam: [IpoTonutuueckue paBHOBeCHs U mporecchl. KOMITIEKCHbIE COETMHEHUS.
OBP.

Pemenue cutyannonssix 3aga4 (Tema KoMriiekcHble COeTMHEHNUS ).

[TonroroBka K BRIMOTHEHUIO MPAKTUYECKON YaCcTH JTA0OpaTOPHOI pabOTHI — peleHUE 3a1a49
«DU3HUKO-XUMUS TOBEPXHOCTHBIX SIBJICHUIT.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. 3yunth MaTepuasl JIGKLIIUU, Y4eOHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TeMe.
2. OTBETUTH HA BONPOCHI U PEUIUTH 3a4a4H:
1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B MEUKO-OMOJIOTMUECKUX UCCIICAOBAHUSIX ?
2. [Ipy BHYTPUBEHHOM CTPYWHOM BBEICHUHU THIPOXJIOPHIA MPEAHU30JIOHA UCIOIB3YETCSI M30TOHUYECKUM
(0,9%-npr1i1) pacTBOp xsiopuaa HaTpusi. CKOJIBKO TUCTHUITMPOBAHHOW BOZIBI M XJIOPHUJA HATPHS HAJO B3SITh,
9TOOBI MOMyunTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).
3. SIBnenue nzomopdusma: 3amelieHne B rupokcuadocdare kanbluus ruApOKCUI-HOHOB Ha HOHBI (TOpA,
MOHOB KaJIbIUsl HA MOHBI CTPOHIIUS.
4. Tokcudeckoe IeicTBUE OKUCIUTENEH (HUTPAThl, HUTPHUTHI, OKCHUIBI a30Ta). O0e3BpeKMBaHUE KUCIOPOAA,
IepoKCcua BOAOPOAA U CYNIepOKCUI-HOHA. [I[puMenenne penokc-peakiuii st 1eTOKCUKALNH.
3. PaccunraiiTe HOHHYIO CHITy IJIa3MO3aMEIIAIOIIEr0 COJIEBOTO PACTBOPA, IPUTOTOBIEHHOTO IO
cienyrolei mponucu: arerar Hatpus — 0,2 r; xsopua Hatpus — 0,5 r; xsopua kanust — 0,1 r; Boga ans
uabekuit 1o 100 m.
4. OcMmoTrueckoe nasieHue kpou B Hopme 740-780 klla. Berunciure oCMOJISIPHOCTh KPOBH.
5. Paccuuraiite ocmoruueckoe aasienue npu 310 K 5%-Horo BogHOro pactsopa miroko3sl (I10THOCTH 1,02
r/MJ1) 1711 BHYyTPUBEHHOTO BBEICHUS MpU KpoBoroTepe. Kakum siBisieTcst 3TOT pacTBOp (TUMO-, TUIIEpP- WX
M30TOHMYECKMM), 1O OTHOLIEHHIO K pacTBOpaM, HMEIOIIMM CIEAYIOUIME 3HAUYEHUS OCMOTHYECKOTO
nasnenus: a)780 xIla (kpoBb, BepxHsist rpanuia); 6) 3091 klla.
3. [ToaroToBUTHCS K MUCBMEHHOW KOHTPOJIBHOU paboTe ¢ alieMEHTaMH TeCTUPOBAHUS/KOHTPOJIBHEIHN cpe3.

Tema 3. PU3NKO-XUMHUSI MOBEPXHOCTHBIX ABJIEHHUIA M TUCIEPCHBIX CUCTEM B (PYHKIIMOHUPOBAHUHU
skuBbIX cucteM (YK-8)
Jlekumus.
Jlexums-Buszyanuzanusa 1-2. DUBHKO-XMUMHUS TOBEPXHOCTHBIX SIBICHHH B (YHKIIMOHUPOBAHHH IKUBBIX
CUCTEM
AncopOLMoOHHBIE paBHOBECHS] M TpOLIECCHl Ha MOABIKHBIX TIpaHunax pasgena ¢as. [loBepxHocTHas
sHeprus [ m66ca u moBepxHOCTHOE HaTsDKeHHE. Ancopomus. YpaBHenue ['m66ca. [ToBepXHOCTHO-aKTHBHBIC
U TOBEPXHOCTHO-HEAKTUBHBIE BeIIeCTBA. VI3MEHEHHEe MOBEPXHOCTHON AKTUBHOCTH B TOMOJIOTHUYECKHUX
psanax (mpaBuio TpayGe). M3orepma amcopOumu. OpueHTaIus MOJEKYJI B TOBEPXHOCTHOM CJIIO€ 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 aACOPOLMU OT paznuyHbIX (akTopoB. [IpaBuio BeIpaBHUBAHUS MOJSIPHOCTEH.
N30uparenbHast ancopOuus. 3HaueHUE aCOPOIIMOHHBIX MPOLECCOB [T )KU3HEAEATEIILHOCTH.
Jlexuus-Buzyanuzanus 3-4. U3nKo-XUMHUS JUCHIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM
Knaccudukanus mucnepcHbix cucreM. Knaccudukaius TUCTIEPCHBIX CUCTEM IO CTETICHH JUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CHIIe MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS MEXy TUCTIEPCHOH (azoit
U JUCIIEPCUOHHOM cpenol. IIpupona KomonaHOro COCTOSAHMS.
[Tonydenue u cBolicTBa AuCHEpPCHbIX cucTeM. [lonydeHune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PACTBOPOB.
Huanuz, snexTpoauanus, yaerpaduiasrpanus. DOU3NKO-XUMHUUYECKHE MPUHLIMIBI (QYyHKIIMOHUPOBAHUS
UCKYCCTBEHHOM TMOYKUA. MOJEKYyISIpHO-KUHETUYECKHE CBOWCTBA  KOJUIOMAHO-AUCIIEPCHBIX  CHCTEM:
OpoyHOBckoe JIBUkKeHHE, Iupdy3us, OCMOTHUYECKOE J[aBJIEHHWE, CEAMMEHTAlMOHHOE paBHOBECHE.
OnTtuyeckue cBoicTBa: paccemBanue cBeta (3akoH Poanest). CTpoeHue ABOWHOTO 3JEKTPUYECKOTO CIIOS.
DNEeKTPOKUHETUUECKUI TOTEHIMAI U €T0 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
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YeroiiunBocTh  nucnepcHbIX  cucteM. CenMMEHTalMOHHAs, arperaTuBHasi W KOHACHCALIMOHHAs
YCTOMYMBOCTh JHO30sIed. DakTopbl, BIMAOLME Ha YycToiumBocTh Jmo3oned. Koarymsanus. Ilopor
KOaryJsiLiMM U ero omnpexaenenue, npasuino llynene-I'apay, sABiieHre nNpuBbIKaHWS. B3auMHas KoaryJsnus.
IToHsITHE O COBpEMEHHBIX TEOPUAX Koaryysauuu. KommonaHas 3amura 1 nenTu3anus.

Komnounnsie [TAB; OGuonornueckn Baxkuble koutouanbie [TAB (Mbplia, 1eTepreHThl, KEeTIHbIE KHCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHnne  KPpUTHUECKOM  KOHIIEHTpALUU
MUIIEII000pa30BaHHUS.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansiTue 1
JlaGopaTopHasi padora Ne 8. AncopOuusi yKCyCHOM KHCJI0THI AKTUBUPOBAHHBIM yIJIEM
Lenb paboTHI: UCCIENOBATH aJICOPOLIMIO HAa TPAaHUIIEC pa3Jiesa TBEpAOeE TEJO - KHUIKOCTb, HAYYUTbCS CTPOUTH
M30TEPMBI aJICOPOITUH.

KoHTposbHBIE BONIPOCHI:
1. K xakoMy THITY OTHOCUTCS aJIcOpOIINS YKCYCHOM KHUCIOTHI AKTUBUPOBAHHBIM YTJIEM?
2. ChopmynupyiiTe mpaBUiIo ypaBHUBAHUS HOIsspHOCTE Pebunnepa.

3. 3anummute ypaBHeHus Dpeinmmuxa u Jlenrmioopa. B kakux koopauHaTax CTposT Tpaduk is
onpeeneHus KOHCTaHThl DpeifHixa 1 mapaMeTpa n B ypaBHeHHH agcopoumu dperinginxa?

4. Ot xakux (aKTOpPOB 3aBUCHUT BEJIMYMHA a7COPOIUN?

JlaGopaTopHoe 3aHsiTHe 2
Jlaboparopnasi paGora Ne 9. IlonyyeHnue u CBOMCTBa KOJLJIONAHBIX PACTBOPOB

Ilens paboThl: OCBOCHHE HABBIKOB TMOITYYEHHs] KOJUIOMIHBIX PAacTBOPOB M PaOOThI C HUMH; U3yueHHUE
METOZIOB CTa0MIIM3ALMU U KOATYJISALHUN JUCTIEPCHBIX CHCTEM.

[Tomyuenue ruapo3osis kKaHU(OIU METOOM 3aMEHbI PACTBOPUTEIIS.

[Tony4yenue ruaposons rekcauunanopeppara(ll) meau metonom oOMeHa.

[Tomyuenue ruapo3ons ruapokcuaa xenesa (II1) Mmeromom rumponusa u onpeaesieHne mopora Koaryssiuu
cynbhaToM Kaus.

Ompenenenue AEKTPOIUTa C HAaMOOIBIIIeH KoarylIupyroIiei CnoCOOHOCTHIO.

[Mentuzanus ocanka Fe(OH)3 snekrponuramu.

KoHTponbHBIE BOIPOCHI:

1. OxapakrepusyiiTe THUIBI YCTOMYMBOCTH JIUCIEPCHBIX CHUCTEM (CEIUMEHTAllMOHHAs, arperaTuBHasd,
KOHJIEHCHOHHA ).

2. VKaxxuTe (PaKTophl, BIUSIONUINE HA YCTOHYUBOCTD JTHO30JIEH.
3. JlaifTe onpeneneHne Koaryasiuu. YTo Takoe nopor koaryasuuu? Kak ero paccuyuThIiBatoT?
4. Chopmymupyiite npasmio [lymneue-Iapau.

JlabopaTtopHoe 3ansiTHe 3

KonTponbHbIil cpe3 nmo TemaM: OU3UKO-XUMUSI TOBEPXHOCTHBIX SBJICHUN M JUCIIEPCHBIX CHUCTEM. Perenue
CUTYaI[MOHHBIX 3a7a4 (TeMa: [ToBepXHOCTHBIE sIBIIeHUs, aacopOius. JlucnepcHble CUCTEMBI)

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yunth MaTepuasl JIGKIUHU, 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
HNOHUTOB.
2. TlpuMmepsl MPAKTUYECKOTO HCIOIB30BAaHUS OJlIeKTpodopesa, MOTCHIMAJa TEUeHUs W IOTCHIHAala
CCANMCHTAalUN.
3. Xpomatorpadus.
4. 3onp cynabpara OGapusi MOJTy4YEH CIMBAHUEM DPaBHBIX OOBEMOB PAcTBOPOB HHUTpaTa Oapus W CEpHOU
KUCIOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JICKTPOIMUTOB, €CIU MPHU MeKTpodope3e dacTuia
nepemeniaercs k anoxy? Hamumure dhopmyry mutiesuis 30511 BaSO4.
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5. B 50 mu pactBOpa ¢ KOHIIeHTpanuei ykcycHoi kuciaotsl 0,1 Moib/ moMecTuian aacopOeHT Maccoi 2 r u
B30QJITHIBAJIM 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. OnipenienuTe BeTUUruHy aACcOpOIMH YKCYCHOM KHCIOTHI.

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

Tema 4. Xumus d1emenToB. CBoiicTBa pactsopos BMC
(YK-8)
Jlekuus.
Jlexums-Busyanuszanus 1-2. BBenenne B XUMHIO AJIEMEHTOB, UX NMPUMEHEHHE M MEIMKO-OMOJIOTHYECKOE
3HaueHue. CpoiicTBa pactBopoB BMC.
IlonsaTHE OMOreHHOCTH XMMHUYECKHX DJIEMEHTOB.
XuMust OMOTeHHBIX DJIEMEHTOB S- OJIOKa.
Xumusi OMOTEHHBIX DJIEMEHTOB P- OJIOKa.
XuMus OMOTreHHBIX 3JIEMEHTOB d- OJIOKa.

CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpoMmoJieKysl. MexanusMm HaOyxanuwsi W pactBopeHusi BMC. 3aBUCHMOCTH BEIMYMHBI HaOyXaHUS OT
pasnmuyHbBIX (paKkTOpoB. AHOMalbHas BSI3KOCTh pacTBopoB BMC. BsizkocTh KpoBH W APYyrux
Ouonornyeckux >Xuakoctei. OcMOTHYECKOe AaBJIEHHUE PacTBOPOB OuomnonumepoB. [lonuaneKTpoauThl.
W3osnekTpuueckass Touka M MeToAbl ee ompezeneHus. OHKOTHMYECKOE NaBJICHHE IUIa3Mbl U CHIBOPOTKU
KpPOBH.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue 1
JlabopaTopunas padora Ne 10. Had0yxanue BMC. Onpenesnenne u303/1eKTPUUECKON TOYKH OesIKa

Lens pabotsl: [Iprodpectu HaBBIKK IKCIEPUMEHTATBHOTO ONpeAeICHUS BeTMUYMHBI HA0yXaHUs MTOJIMMEPOB
u DT OenkoB, U3yunTh BIUSHHUE PA3IMYHBIX ()aKTOPOB HA BETUUYMHY HaOyXaHHUsI TOJIMMEPOB.

N3yuenune BAUSHUS AIEKTPOIUTOB Ha BennunHy HaOyxanus BMC.

Onpenenenne N303IEKTPUUECKON TOUKH KETATHHA.

KoHTponbHBIE BOIPOCHI:

1. Maiite onpenenenne DT it aMHHOKHUCIIOT U OEJIKOB.

2. Kakue cBsi3u cTaOUIM3UPYIOT IEPBUYHYIO0, BTOPUYHYIO, TPETUYHYIO U YETBEPTUUHYIO CTPYKTYpy Oenka?

3. UTo mOHMMAIOT O/ JeHaTypauueil u penarypamueil 6enxoB? Kakue areHThI BBI3BIBAIOT JIEHATYpAIHIO?
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. U3yunth MaTepuasl JIGKIIUHU, Y4eOHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.

2. OTBETUTH HA BOMPOCHI:

1. BBICOKOMOJIEKYIISIpHBIE COEIMHEHUS, UX XUMHUUYECKas IPUPOJIA U 3HAUECHUE B )KU3HEACATEIILHOCTU

opraam3ma. Knaccudukarnus BMC u cnioco6sr 00pa3zoBaHws.

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 0asioB
* KOHTPOIBHBIEC Cpe3bl — 3 cpe3a: 9 6amnos, 18 Gamnos, 8§ 6amioB
* mpeMualibHBIC OaiuThl — 15 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:



Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpoJist | 0asuioB
/ cpe3bl
1. OJNeMEHTHI Pemenne 2 [IpenycmoTpeHo BeimonHeHue 2 3amad mo 1 Oammy 3a kaxnayro. Ha
XUMHAYECKOH | CUTyauuo peleHre CUTyallMOHHOH 3a1auu oTBoAUTCS 10 MUHYT.
TEPMOJAMHAMUKY | HHBIX CuTyaunoHHBIE 337a4d JIJsl PELICHUs] BBIAAIOTCS 3apaHee. Pemienue
Y XUMHYECKOH 3a1a4 CBOJAUTCS K:
KUHETHKH. - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OcHoBHBIE OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
THUIIBI - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
XUMHYECKUX 1 6ann — cTygeHt pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,
PaBHOBECHI U 0 GamnoB — 3ajaya pelIeHa HENPAaBUJIbHO WM K PEIICHHIO 3aJayH
MIPOLIECCOB B CTYACHT HE IPUCTYIHIL.
(yHKIMOHUPOBA | 3amuTa 10 [IpenycMmoTpeHO BBHIOIHEHUE HepBOW paboThl Ha 1 Oami, KoTopas
HUU JXKHUBBIX | maGoparop OIICHUBAETCS CIICAYIONINM 00pa3oM:
CUCTCM HBIX paboT 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MpaBUI TEXHUKU 0E30MaCHOCTH W HABBIKOB pabOTHI ¢ XMMUYECKOU
MOCYIOM.
[IpenycMmoTpeHO BBINONHEHHE cCleAylomux 3 pabor mo 3 Oamna 3a
KaXIy1o. 3ammre naboparopHOM pabOTBHI MPEAIIECTBYET €€
BBHIMIOJIHEHHE C OO0s3aTeIbHBIM COONIOACHWEM MpPaBUI  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 JIAOOpaTOpHOW paboTHI B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJILHBIE BOMPOCH! K J1a00paTopHOil pabote
(mpemonaBareb 3a4a€T OAWH HIN HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOIMPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 6aioB).
KounTpoa 9 ITucbmeHHast KOHTpoJibHas paboTa C UIEMEHTaMU TECTUPOBAHUS
bHasl cocront n3 10 3amanwii. 3a KakIplii MPaBUIBHBIN OTBeT ¢ 1 mo 2
pabdora(k 3amanue mo 0,5 GammoB. 3a KaxAbli TOCIEAYIONINA MPaBUIHHBIN
OHTPOJIbH OTBET C PeIICHUEM CTYICHT noiryyaer 1 6asu.
blii cpe3)
2. CgoiicTBa Pemenne 3 [IpenycmoTpero BeimonHEeHWE 3 3amad mo 1 Oamry. Ha pemenme
pacTBOpOB CUTYal1O CUTYallMOHHOH 3a1auu oTBoAuTCs 10 MUHYT.
HU3KOMOJIEKY/IS | HHBIX CutyauMOHHBIE 3a7a4d IS PELIeHUs BBIAAIOTCS 3apaHee. Pemenue
PHBIX BEIECTB. 3a1a4 CBOJIUTCS K:
[IpoTtonutnueck - HoApOoOHOMY OTBETYy Ha IpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET

Ue paBHOBECHS
1 TIPOLIECCHI

OBITH 33J]aHO HECKOJIBKO JIJISI CAMOCTOSITEIIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/ieIeHHON TeMaThKe.

1 Gaymt — CTymeHT pemmni 3a1ady 6e3 oImMuO0K 1 HeJIOYETOB,

0 GamIoB — 3amada pemieHa HEMPaBUIBHO WM K PEIICHUIO 3adadu
CTYACHT HE TIPUCTYIIHIL.
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3amura
naboparop
HBIX paboT

[IpenycmoTtpeHo BeimonHeHue 3 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).

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

18

[IpemycMOTpeHO BBITIOTHEHWE MABYX IHCHBMEHHBIX KOHTPOJIBHBIX
paboTa ¢ aMeMeHTaMu TECTHPOBAHUS, KaXK/1asi U3 KOTOPBIX COCTOUT U3
10 3amanmit. 3a KaKIbIM MpaBUIBHBIA OTBET ¢ 1 1Mo 2 3aganue mo 0,5
0ayuToB. 3a KaXKIbIi TOCIICAYIOIIMI MPaBHIILHBIN OTBET C PEIICHHEM
CTYJEHT ToydaeT 1 Gam.

DOU3NKO-XUMHUS
MTOBEPXHOCTHBIX
SIBIICHUH U
JIACTICPCHBIX
CHCTEM B
(hYHKITMOHUPOBA
HHMU KHUBBIX
CHCTEM

Pemenne
CUTYaIlo
HHBIX
3a7a4

[IpenycmoTpero BeImonHEHWE 2 3amad mo 1 Oamry. Ha pemenme
CUTYaIIMOHHOM 3a71a4u oTBOAUTCS 10 MUHYT.

CutyallmoHHbBIE 3a/ladd JJIsl pelIeHns BBIIAloTCsA 3apaHee. PemreHune
CBOJUTCS K:

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

- K M3JIOKEHUIO MaTepuaa 110 ONpeNeIeHHON TeMaTHKe.

1 Gaymr — CTymeHT pemmni 3a1aqy 6e3 oImruOOoK 1 HeJIOYETOB,

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

3amuTa
maboparop
HBEIX paboT

[IpenycmMoTpero BemonHeHne 2 pabdor mo 3 Oamma. 3amure
nmabopaTopHO  pabOTBHl  MPEAIIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

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

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

1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboucii TeTpaau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOpHOU padoTe
(mpemonaBarelb 33a€T OJINH WM HECKOJIBKO KOHTPOJIEHBIX BOIIPOCOB
W3 MIEPEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; eCclii CTYIEHT JIaeT Ha
BOIIPOCHI IONHBIN BEPHBIA OTBET, HauUchseTcs | Oair, eclii OTBET
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KakIblid
MpaBWIBHBIA OTBET ¢ 1 mo 4 3amanme mo 0,5 OamnoB. 3a KaxkIbli
MOCJEAYIOUIUN MTPaBUIBHBIA OTBET C PEIICHUEM CTYAEHT moiydaeT |
Oam.
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Xumus
3JIEMEHTOB.
CaoiicTBa
pactBopoB BMC

3amura
naboparop
HBIX paboT

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

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

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

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

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

IIpemMuansHbIe OaITHI

15

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

30

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

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

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

DK3aMeH MPOBOAUTCS B 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 TIOBEPXHOCTHBIX SIBIICHUN M AMCIEPCHBIX CUCTEM B (DyHKIIMOHUPOBAHMH YKUBBIX
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. ®U3HKO-XUMUS TIOBEPXHOCTHBIX SIBJICHHUN U TUCIIEPCHBIX CUCTEM B (DYHKIIHOHUPOBAHHUHU KHBBIX
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 = AS (1)

Paccamtaem AH u AS peakumm:

AH298(peaxmmn) = 2 - AH®298(CO(r)) - AH®298(CO2(1)) = 2-(-110.52) — (-393.51) = - 172.47 & Ix'Moms
AS"208(peaxmmn) = 2 - AS®298(CO(r)) - AS"298(CO2(r))=2 - 197534 -213.67 = 181 .41 Tx/{mons K)
IToacraengeM nonvaeHHEIE JaHHEIE B [IEPEOE 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
pEeaKIHa THAPOIHSA CAXapo3sl B IPHCVICTEHH depyenTa’

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. XuMudeckasi cuctema (OTKpBITasl, 3aKphITasi, H30JUpOBaHHAs ). BHyTpeHHsIsS SHEpTHsl.
3. Duepretudeckne SPPEKThl XUMHUUECKUX peakiuil. Buasl sHepretnueckux 3(PQPEeKToB XHUMHYECKUX
peakiuii. akTOphI, BIUSAIONIME HA SHEPreTHUeCKUi A(HEKT XUMHUUIECKON peakiuu (TpUpoaa U KOJIMIECTBO
BEUIECTB - YYaCTHUKOB peakiuu). TepMoXMMHUYECKHE ypaBHEHHs. TeroTa W SHTANbIHA: XUMHYECKOM
peakuuu, oOpa3oBaHMs BeIllECTBAa, XMMHYECKOM CBs3u, cropaHus, ¢azoBoro mnepexoma. CraHmapTHOE
COCTOSIHUE BeIIECTBA. 3aKOH [ 'ecca U ciIeqcTBUS U3 HETO.
4. TloHaTHE SHTPONUHU. DHTPOMHUS BEIIECTBA, KaK (YHKIUS TEPMOIUHAMUYECKON BEpPOATHOCTU. DAKTOPHI,
BJIMSIIONINE Ha U3MEHEHUE SHTPOIUHU B XOJI€ XUMUYECKOU peaKiuu.
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5. N3o0apublii moreHiman peakiuu (cBobomnas sHeprus [u60ca). Kputepuit camMomnpous3BOIBHOCTH
peaKuHuii.

TunoBble 3aganua s 3k3amena (YK-8)
1. PaccunraiiTe KOHCTAaHTY PABHOBECHSI pEAKLIUN OKUCIIEHHUS ATAHOJIA KUCIOPOIOM B YKCYCHBIN allbAeru
(opranuueckue coequHeHus xuakue) mpu 310 K.
2. PaccuMraiiTe KOJIMYECTBO NIIOKO3bI M JUCTHIIIIMPOBAaHHON BOIBI Juist mpurotoBienus 150 mi 40%-Horo
pacTBopa (MI0THOCTH pacTBopa 1540 xr/m

3
).

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

4. OCHOBY MOYEYHBIX M IEYEHOUHBIX KAMHEW MPEACTABISAECT MaJOPACTBOPUMBIN okcanar kanbius CaC204.
Jlns paccacblBaHUS KaMHEW MNPUMEHSIOT MeTo[ mnentu3anuu. Kakoe cTpoeHune uMeeT Mulleia 305
CaC204, nomy4eHHOTO TIpH M30BITKE XJopuaa Kaiublua? Kakoli MOH MOXET ChIrpaTh Pojib MENTH3aTopa
JUTSL MULIEJJTBI TAKOTO cocTaBa’?

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Orenka Kommerentim
TOCTYOKCHHSI pe3YJIbTaTa)
VK-8 JleMOHCTpUpYEeT  BBICOKMHA  YpOBEHb  3HaHHMH  OCHOBHBIX
(UBUKO-XUMUYECKUX TIOHSATUH ¥ TEOPHH; OCHOBHBIX METO/OB
UCCIICIOBAHUSI B  XUMHH. [TpoBOIUT KOMIUIEKCHBIN aHamu3

(U3NKO-XUMHUYECKOW CYIIHOCTU IPOLECCOB, MPOUCXOMALNINX B
KUBOM OpraHu3Me, Ha KIETOYHOM U MOJIEKYJIIDHOM YPOBHE.
JIeMOHCTpPUPYET YMEHHE IPOrHO3MPOBATh CBOMCTBA BEILECTB U UX
PEaKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHUAX OKPY>KarowLIeH
cpenbl, B TOM YHCIE KUBOro opraHusma. CBOOOAHO MPHUMEHSET
(U3NKO-XUMHUYECKHE METO/IbI B IPOPECCUOHATEHON AEATEIbHOCTH.

COTITHYHOY
(85 - 100 6ammoB)

VK-8 JIeMOHCTpUpYET  XOpOIIMH  YpPOBEHb  3HAHWMH  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH ¥ TEOpUH; OCHOBHBIX METOJIOB
UCCIIC/IOBAHUS B XUMHH. AHATU3UPYeT (PHU3UKO-XUMHUECKYFO
CYIIHOCTh TIPOIIECCOB, TMPOUCXOASIINX B JKUBOM OpraHM3Me, Ha
KJICTOYHOM H MOJICKYJIIDHOM ypOBHE. J[eMOHCTpHpYET BIaJeHHE
HaBBIKAMH  TPUMEHEHHS  (DU3MKO-XMMHYECKMX  METOJOB B
poeCCHOHAIBHON ACSITETHHOCTH IO MPEUIOKCHHOMY aJITOPUTMY.

«XOPOIIIOY
(70 - 84 6amnoB)

VK-8 JleMoHCTpHUpYyET 0a30BbIi YPOBEHB 3HAHUHN OCHOBHBIX
«y/IOBJICTBOPHUTEIILHO» (U3UKO-XUMUYECKUX  TOHATUH,  ONpeAeNeHu U TEOopHil.
(50 - 69 6amnos) JleMoHCTpHUpYyeT (GparMeHTapHOE TMPEACTABICHUE O NPUMCHCHHH

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATILHOM NESTEIbHOCTH.

VK-8 JleMOHCTpUpYEeT HE3HaHHE ECTECTBEHHOHAy4YHBIX MOHATUH H
METOIOB. 3aTpylHsAETCS JaThb OLEHKY CYIIHOCTH TPOIECCOB,
MIPOUCXOSIINX B )KHBOM Opranusme. JleMOHCTpUPYET HETOTOBHOCTh
MPUMEHSTh (U3UKO-XUMUYECKHE METOJbl B MpodeccuoHanbHOI
NeSITeIbHOCTH.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

[IpucTtynas Kk U3y4eHHUIO JUCITUTUIMHBI, B TIEPBYIO OYEPEIb 0OYJIArOITUMCS HEOOXOMMO 03HAKOMUTHCS C
conepkanreM padoueid mporpammel nucturuinabl (PII), koTopas onpenensieT coaepkanue, oobeM, a
TaKXe MOPSAIOK U3YUYCHHI U MPETIOIaBaHusl yueOHOW TUCIUIUIMHEI, €€ pas/eia, 4acTH.



Jlnisi caMOCTOSTENTbHON paboThl BaKHOE 3HAYCHHUE MMEIOT pasaeibl «O0beM U cofiepikaHue AUCLUUTUINHBDY,
«Y4eOHO-MeToauueckoe U HH(POPMALMOHHOE O0ECIIeUeHNEe AUCHUIUTMHBD U «MarepruanbHO-TEeXHUYECKOe
o0ecriedeHne JUCLUUIUIMHBL, TporpaMMHOe oOecneueHue, mpodeccHoHanbHble 0a3bl JaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.
B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.
B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.
B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

Pexomennannu o0y4aromumcs o padore ¢ TeOpeTHIECKMMH MaTePHAJIAMH 110 JUCHHUILINHE
[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:
- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;
- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAILIMOHHBIE CIIPABOYHBIE CHCTEMBI;
- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOTHI 10 TeMe, MpecTaBiIeHHbIe B myHKTe 3.2 PII/I;
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).

Pexomennanumu mo padore ¢ HAy4YHOH U Y4eOHOM JJUTEepaTypoii
PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl U HeoOXonuMa IMpH IMOJATOTOBKE K YCTHOMY ONpPOCY Ha CEMHUHApPCKUX 3aHATHAX. OHa BKIIIOYAET
NpopabOTKy JIEKIIMOHHOTO MaTrepuaia M PEKOMEHJOBAaHHBIX HCTOYHMKOB W JIUTEPATyphl IO TEMaTUKE
JIEKUUH.
KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoi Ha pa3MenieHHsle B cucteme MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIUTEPATyphI 110
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.
KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.
B nporecce paboThl ¢ OCHOBHOM U 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
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
PexoMeHanmu 1o noaroToBKe K OTAeJbHBIM 32JaHUAM TeKyLIero KOHTPOJIsI

JlaGoparopuasi padora. IloaroroBky K J1alOPaTOPHOMY 3aHATHIO OCYLIECTBJSIIOT B HECKOJbKO
JTaNoB: NpeJABapUTeIbHAasi MOATOTOBKA, HAYAJ0 padoThl, ee BBHINOJIHEHHUS, COCTABJICHHE OTYETAa H
OLlCHKHM padoThl npenoaasareaeM. [oToBsich K padore CTyIeHT, MpexKIe BCero, 10J1KeH 0CO3HATH ee
1eJb, YCBOMTh TEOPeTHYECKHH MaTepHuaJ, NOOMTHCH YeTKOro MpPeICTABJICHUS 0 XHUMHYECKUX H
APYrHX Ipoueccax, Ha KOTOPBIX OCHOBbIBaeTCs padora npudOpoB U ycTaHOBOK. IIpu BbINOJIHEHNH
J1a0opaTopHOi PadoThHl HEOOXOAUMO COOIIONATH NMPABWIA TEXHUKH 0€30M1aCHOCTH, MPeAbsBJsieMble K
CTyleHTaM 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: oO6pa3oBatenbHas miardopMma, dMeKTpoHHO-0nboTeunas cuctema. — URL: https://urait.ru

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

7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwiickas rocynapcTBeHHas 6ubnuoreka: opunuansubiii caiit. — 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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