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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)




1 |be3omacHoCTB +
JKU3HEIESATENTLHOCTH

2 |MenunuHcKas Gusuka | +

3|CoBpeMeHHBIE +
TEXHOJIOTUU
MPOTUBOIEUCTBUS
TEPPOPU3MY H
IKCTPEMUZMY

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:
JucuunnuHa «XUMUS» OTHOCUTCA K oO0s3aTenbHON yactu ydeOHoro twrana OIl mo HampaBieHHO
rmoarorosku 31.05.01 - JIeueOHOE nelo.

JucuumnnHa «XuMus» uzydaercs B 1 cemectpe.

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

Ounas: S 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 180
KonrakTHas pabora 64
Jlexmm (Jlextmm) 16
JlaGoparopnsie (J1ab. pab.) 32
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 80
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]0O0|[0O0]|O
1 cemectp
1 ONEeMEHTHI Pemenne
XUMHYECKOM CUTYaIlMOHHBIX
TEPMOJUHAMUKH U 3aja4; 3amuTa
XUMUYECKOM J1a00paTOPHBIX
KHUHETUKH. pabort; Ilucbmennas
OCHOBHBIE THUITBI 2 [10] 4 |20 KOHTPOJIbHASA
XUMUYECKUX pabora ¢
paBHOBECHI 1 3JIEMEHTaMU
MPOLIECCOB B TECTUPOBAHUS
(YyHKIIMOHUPOBAHUH
KUBBIX CUCTEM.




2 CsoiictBa Pewenune
pacTBOpOB CUTYaI[MOHHBIX
HU3KOMOJICKYJISPHBI 3aja4; 3amura
X BEILECTB. 1a00paTOPHBIX
IIporonurnueckue 6 | 10 | 6 | 20 |pabot; [Tucbmennas
paBHOBeCHS U KOHTPOJbHAS
MIPOIIECCHI. pabora c

3IIEMEHTaMHU
TECTHPOBAHUS

3 PU3UKO-XUMHUS Pemenne
MOBEPXHOCTHBIX CUTYaIlMOHHBIX
SIBJICHUN U 3aJ1a4; 3amnmra
JUCTIEPCHBIX CUCTEM 1ab0paTOpHBIX
B 4 | 6 | 4 | 20 |pabot; [Tucemennas
(GYHKIIMOHUPOBAHUU KOHTPOJIbHAs
YKUBBIX CHCTEM. pabora ¢

3JIeMEHTaMU
TECTUPOBAHUS

4 buonorugeckn 3armura
aKTUBHBIE 1a00paTOPHBIX
HU3KOMOJICKYIISPHBI pabort; [TucbmenHas
eu KOHTPOJbHAS
BBICOKOMOJIEKYJISIPH pabora c
bIE€ OPraHUYECKUE 4 6 | 2 |20 AIIEMEHTAMU
BELIECTBA TECTHUPOBAHUS
(cTpoenue,

CBOMCTBA, y4acTue B
(byHKIMOHUPOBAHHE
JKHBBIX CUCTEM).

Tema 1. Di1ieMeHTBI XUMHYECKOH TEPMOAUHAMUKY U XUMHYECKOH KHHeTHKH. OCHOBHbIE THIIbI
XHMHYECKHX PABHOBECHH M POLECCOB B (PYHKIIMOHMPOBAHUH KUBBIX CHCTEM.
(YK-8)
Jlexknus.
[Ipeamer u METOIbl XMMHUYECKOH TepMOIMHAMHKH. B3anMOCBsA3b MEXy MpoleccaMu oOMeHa BEIeCTB U
SHEpPIUu B OpraHu3Me. XuMHYeCcKasi TepMOJIMHAMUKA KaK TEOPETUUECKast OCHOBA OMOIHEPTETUKH.
OCHOBHBIE MOHATHUSI TEPMOAMHAMUKU. MIHTEHCUBHBIE U SKCTEHCUBHBIE MapaMeTpbl. OYHKIMS COCTOSHUS.
Buytpennsist sHeprust. Pabota u Termora - aBe GOpMbI nepenadd SHepruu. TUmbl TepMOAMHAMUYECKHUX
CUCTEM  (M30JMpPOBaHHBIC,  3aKpBIThlE,  OTKPBITbIE). TUOBI  TEPMOAMHAMMYECKUX  IPOLIECCOB
(u30TepmMHUecKue, U300apHbIe, H30XOpHbIe). CTaHIAPTHOE COCTOSHUE.
[lepBoe Hawanmo TepMoAMHAMUKU. OHTanenus. CraHgapTHas »SHTaAIbOUS OOpa30BaHUs BEIIECTBA,
CTaHJapTHasl DSHTAJNbNUS CropaHus BemlectBa. CraHgapTHas »SHTaNblMg peakuuu. 3akoH [ecca.
IIpumeHeHne nepBoro Hayauaa TEPMOANHAMUKH K OMOCHCTEMaM.

Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpPaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Ourtponus. JHeprus [mb6ca. Tepmonunamuueckue ycnoBus paBHoBecus. CtanmapTHas 3Heprus [mb66ca
oOpazoBaHMsI BeIECTBa, CTaHAapTHas »HHeprus [ubOOca OHOJOTMYECKOTO OKHUCJICHHS BEIIEeCTBa.
CrangaptHas sHeprus [mb6ca peakuuu. IIpumepsl 3K3eproHMYECKHX U 3HIECPTOHUYECKUX IPOIIECCOB,
MPOTEKAIOLIUX B OpraHu3Me.

[IpenMeT 1 OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKU. XUMHUYECKass KNHETUKA KaK OCHOBA ISl U3yYEHUs
CKOpPOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PeakIuu, CPeIHss CKOPOCTh PeaKkluu B
WHTEpBalie, UCTUHHAsA cKkopocTh. Knaccuduxanuu peakuuil, TpUMEHSIOIIHECs B KUHETUKE: peakluH,
TOMOTEHHbIE, T€TEPOreHHbIE W MHMKPOreTepO TEHHbIC; pPEaKIMHU MPOCThIe U CIIOXKHBbIE (MapajuienbHbIe,
MOCJIEJIOBATENbHBIE, COINpPSKEHHbIE, IeMHbIe). MONEKyAIpHOCTh 3JIEMEHTAPHOTO aKTa  PEeaKIIHH.
Kunernueckue ypaBHenus. [lopsnok peakuuu. [lepuon momynpeBpamieHus.



3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHIIEHTpauuu. KuneTnueckue ypaBHEHUS pPeaKluid MepBOro, BTOPOro
U KYJICBOT'O IMOPAOKOB. SKCHepI/IMCHTaJIBHBIC MCTOAbI OMIPCACICHUSA CKOPOCTU MW KOHCTAHTBI CKOPOCTH
peaxKuuii.

3aBUCUMOCTb CKOPOCTH PEAaKIUU OT TeMIeparypsl. TemmneparypHbld K0d(D(OUIHEHT CKOPOCTH peakluu U
€ro OCOOEHHOCTH [UIsi OMOXMMHYECKHUX TmpoueccoB. [loHsTHE O TeOopuM aKTUBHBIX COYIApPEHHH.
DHepreTHUeCKUi MpoPuIIb peaKIuu; YHEPTUS aKTUBAIMHU; ypaBHeHUE Appennyca. Karanus. [oMoreHHsiii u
TeTEPOTCHHBI  KaTajiu3. OHEPreTHYeCKuid mnpoduiab KaTanuTHUYecKod peakmuu. OcoOEHHOCTH
KaTaJIUTUYECKOM aKTUBHOCTU (PEPMEHTOB.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOpaTHUMbIE MO HAMPABICHUIO peaklUUd. TepMoAMHAMHYECKHE
YCJIOBHUSl PAaBHOBECHUS B HM30JMPOBAHHBIX M 3aKPBITBIX cUCTeMaX. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
OO01asi KOHCTaHTAa MOCJEI0BATEIbHO U MapajliebHO MPOTEKAIOIIUX MPOIECCOB. YpaBHEHUS U30TEPMBI U
1300apbl XUMUUECKOH peakIinu.

IIpakTn4yeckoe 3aHsATHE.

IIpakTuyeckoe 3ansiTHEe. OCHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX pPeakuuid
(TepMOAMHAMMKA, KHHETHKA).

Pazo0pare TeopeTnueckuil MaTepuat:

1. IIporHo3upoBaHHE HAIPABICHUS CAMOIPOU3BOJIBHO MPOTEKAIOIIMX MPOILECCOB B HM30JMPOBAHHON H
3aKPBITON CUCTEMAX; POJIb SHTAIBIIMUHOTO U YHTPOIMIMHOTO (DAKTOPOB.

2. Kak ompenensieTcst U3MEHEHHE SHTPOINH CUCTEMBI B pe3ysIbTaTe MPOTEKAHUS OMPEAeIEHHOTO Mpoliecca B
CTaHJapPTHBIX YCIOBUSAX?

CuTyallmoHHbBIC 3a/1a4U:
1. Cxopocts peakiuu A+2B=AB2 npu xonuentpamuu A 0,2 mons/n u B 0,4 monw/n paBna 0,08
MoIb/(J1-MuH). OnpenenuTe KOHCTAHTY CKOPOCTH B3aUMOJECHCTBUS A 1 B u ykaxuTte e€ pa3sMepHOCTb.

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

3. Ilepuon monypacmaga WHCEKTHULHMAA COCTaBisgeT 6 mecsieB. Hexkoropoe KoIW4YECTBO €ro Momnajio B
BO10éM, Tr1e ycTaHoBuiachk koHeHTpaius 0,000001 momnb/n. 3a kakoe BpeMsi KOHIICHTPAIUs HHCEKTUIINIA
noHusutcs 10 yposas 0,00000025 monb/n?

4. PaccuuraiiTe U3MEHEHUE SHTPOIUH, SHTATBINMU U 3Hepruu [mb0ca mpu c.y. A peakiuu OKUCICHUS
IJIFOKO3BI 10 9TAHOJIA, IPOTEKAIOIECH B OpraHu3Me:

C6H1206 (k) =2 C2HS5OH(x) + 2 CO2(1).

IIpakTnueckoe 3ansitue. OCHOBHbIE TUIIBI PABHOBECUI U MPOIECCOB KU3HEAeATEbHOCTH.
Pazo0pare TeopeTnueckuil MaTepuat:

1. ITporuo3upoBaHue CMEIICHUSI XUMHYECKOTO PAaBHOBECHS.

CutyanmoHHbIC 3a/1a4H:

1. Bpruucnure npu CTaHIAPTHBIX YCJIOBUSX KOHCTAHTY PaBHOBECHs peaklUM OOpa30BaHUsS METHIIOBOIO
cupra: CO(t) + 2 H2(1) «» CH3OH(x). CnenaiiTe 3aKIIO4eHHE O TMPAKTUICCKON OOPAaTUMOCTH PEaKIMU
IIPU CTAaHJAPTHBIX YCIOBUSX.

2. PaBHoBecue B cucteme N2(r) + 3 H2(r) « 2 NH3(T) ycTaHOBUIIOCH MPHU CIEAYIONINX 3HAYCHUSIX
pPaBHOBECHBIX KOHIEHTpauuii: a3zor — 0,3 momnw/im, Bomopon — 0,8 mons/ u ammuak — 0,5 Monb/m.
Omnpenennuts Kp 1 HCXOIHBIE KOHIIEHTPALMK a30Ta U BOAOPOAA.

3. Jlng npuBenEHHBIX HIKE yPAaBHEHUH HAMUIINUTE (HOPMYIIbI AJIs ONpPEAEIeHNs KOHCTaHThl paBHOBecHs. B
KaKOM HaIIPAaBJICHUU CMECTATCS PAaBHOBECHS IIPU yBEIMUEHUH JaBieHus. OTBET 000CHOBATb.
1) 2NH3(r) <> 3H2(r) + N2(1); 2) ZnCO3(x) <> ZnO(x) + CO2(r);
3) 2HBr(r) <> H2(r) + Br2(x); 4) CO2(r) + C(rpadur) <> 2CO(r).

JlaGopaTopHbie padoThbI.
OsnakomuTenbHas aboparopHas padora. [IpaBuiia TeXHUKH O€30MACHOCTH MPH paboTe B XUMUUECKOU
naboparopuu. [IpaBuina paboTsl B xuMH4yecKoit 1abopatopuu. [IpaBuia mpoTUBONOXKapHOH O€30MaCHOCTH.
Mepsl 0Oka3aHus IEPBOU IIOMOILHM IIPY HECYACTHBIX CIIydasix.

[lepen HauasoM paboTHl HEOOXOAUMO BHUMATEIBHO U3YUYHMTh COAEP)KAHHUE ONBITa U YCBOUTH TEXHHUKY €rO
WCIIOJTHEHMS, @ HE YUTaTh X0 pabOThl BO BPEMs BBITIOJTHEHHS SKCIIEPUMEHTA.



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

JlaGopaTtopnasi pab6ora Ne 1. HaBbpikn paGoThl ¢ XUMHYECKOM MOCYN0H.

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

KoHTpospHBIE BOIPOCH 1 3aAaHUS: TIPEATIOKEHHBIN HAOOp XUMHYeCKOU mocysl (puc. 1 -3) 3apucoBaTh 1
OTIpe/IETTUTh Ha3HAYCHHE B TaOOPATOPHOI MPaKTHKE.



HW%/\MW[%




JlabopaTropHoe 3aHsATHE.

JlabopaTropHass pabora Ne2. OmnpenesneHue TemioBoro »J3¢p¢dekra peakuud HeWTpaIU3aAMUN
O/ITHOOCHOBHOM KHMCJIOTHI PACTBOPOM IIEJIOYH.

Lenp paboThl: HAyYUTHCS SKCHEPUMEHTAJIBHO OMPENENATh TEIIOBbIE 3PPEKTh XUMHUUYECKUX PEaKIUM.
Paccuurars TemnoBoi 3 dexT peakuun HEUTpaTU3auid OJJHOOCHOBHOM KHCJIOTHI M ONPEACIUTh MPOIEHT
OIIUOKH.

KoHTposnbHBIE BONIPOCHI:

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

2. Kak ompenensieTcst U3MEHEHHE SHTPOINH CUCTEMBI B pe3ysIbTaTe MPOTEKaHUS OMPEAeIEHHOTO Mpoliecca B
CTaHJapPTHBIX YCIOBUSAX?

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

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

JlaGopaTopHoe 3aHsiTHE.
JlabopaTopHas padora Ne 3. CkopocTh XMMHU4€eCKOH peakuu.

Ilenp paGoThl: U3YyUUTh BIMSHHE KOHUEHTPALUU PEarupyrollux BEIIECTB, TEMIIEPaTypbl U MPUCYTCTBUS
KaTaJau3aTopoB Ha CKOPOCTh XMMHUYECKOM peaklnu.

KoHTponbHBIE BOTPOCHI:

1. Yto Ha3bIBalOT CKOPOCThIO XxuMHU4eckoi peakuuu? Kakosa ee pasmepHocts? Kak u moueMy CKOpPOCTh
XUMUYECKOMN peaKkuy 3aBUCUT OT KOHIIEHTPALIMK PEarupyrolnx BEeIECTB U TEMIIEPaTyphl?

2. Yro Takoe 3Heprus akTupauuu’?
3. YUro Takoe KaTanu3aTop, HHruouTop?

4. Ot xakux (aKkTOpOB 3aBUCHUT CKOPOCTh XUMHUUeckoi peakuuu? IlpuBennute (GOpMyIHpOBKH 3aKoHA
neiicTBus Macc U npasuia Bant-T'odda.

JlaGopaTtopHoe 3ansiTHE.
JlaGopaTopHasi padora Ne 4. XuMu4ecKkoe paBHoOBecHe.

Lenp paGotel: M3yunuTh (akTopbl, BIUSIONIME HA CMELICHHE XMMHUYECKOro paBHOBecus. CmereHue
XMMHUYECKOTO pABHOBECUS IIPU HW3MEHEHUM KOHLEHTpauui pearupyronmx BeuiecTB. CwmenieHue
XUMUYECKOIO PaBHOBECHS IIPU U3MEHEHUHN TEMIIEPaTypPhI.

KoHTponbHBIE BOIPOCHI:
1 [aiiTe onpeneneHne NOHIATHIO «XUMUUECKOE PAaBHOBECHE.
2 Chopmymupyitte npunnun Jle-Ilatense.

3 Kak BiusieT Temneparypa Ha CMEIeHHe XUMUYECKOro paBHoBecusi?  OOBSCHHUTE 3TO CMEIIEHUE Ha
KOHKPETHBIX IpUMeEpax

JlabGopaTopHoe 3aHsiTHE.

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

Pemenue cuTyanMoHHBIX 3a/1a4.
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yuuth MaTepuaJibl JeKUNH, Y4eOHOH JUTEPATYPbI U APYTUX HCTOYHUKOB 110 JAHHOH TeMe.
2. OTBETUTH HA BONPOCHI:
1. Yro Takoe KOHCTaHTa paBHOBECUS XUMUUYECKOU peakLuu’?
2. KakoBbl 0COOEHHOCTH BBIPaKEHUSI KOHCTAHTHI PABHOBECHSI JJIsl TETEPOTEHHBIX XUMUYECKUX MPOIIECCOB?
3. Kak koHCTaHTa paBHOBECHS CBsI3aHA C U3BMEHEHUEM M300apHO-U30TEPMHUUECKOTO MOTEHIINANA PEAKIIU?
4. TepMoaMHAMHUYECKHE MapaMETPhl, XapaKTEPU3YIOLIUE COCTOSIHUE CUCTEMBI.
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3. Pemuth 3a1aum:

1. Koncranra ckopoctu pacnana nenumuinia npu 36 oC pasHa 6-10-6 c-1, a mpu 41 oC oHa cocTaBisieT
1,2-10-5 c-1. Berancnure TemrepaTypHbIid KOAQGHUITUEHT peakIuu.

2. PaccumraiiTe W3MEHEHHME OHHTPONMM, OHHTATBNUU © HHeprunm [uOOca peaknuu o00Opa3oBaHUS
rmuinmnrHa 2 CH2(NH2)COOH(x) — CH2(NH2)CONHCH2COOH (k) + H20(x) mpu 298K.

3. Jna peakmum 2 NO2(r) <> N204(r) Beruuciaute AG°p-muu ¥ TeMriepaTypy, NpH KOTOpoi oba
HaIpaBJIeHUS MPoIlecca paBHOBEPOSTHBI.

4. IloaroToBUTHCS K NMCbMEHHOI KOHTPOJIBLHOM padoTe ¢ 3JieMEHTAMHU TeCTHPOBAHUS/KOHTPOJIbHbII
cpes.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BemlecTB. [IporosiuTnyeckne paBHOBeCHS U
npoueccol. (YK-8)
Jlekumus.
CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB.

Posb BOaBI M pacTBOPOB B JKU3HEAEATENBHOCTH. DUBNKO-XMMUYECKHE CBOWCTBA BOIBI, 00YCIOBIMBAIOIINE
€€ YHHMKAJIBbHYIO pOJb KaK €IMHCTBEHHOTo OwuopactBoputrens. ABTompoTtonu3 Boxabl. KoHcTanTa
aBTONPOTOJIM3a BOABI. 3aBUCHMOCTh PACTBOPHUMOCTH BEIIECTB B BOJAEC OT COOTHOLICHHS THAPO(UIBHBIX U
ruipoOOHBIX CBOMCTB; BIUSHUE BHEIIHUX YCJIOBUW, Ha PAaCTBOPUMOCTH. TepMOAMHAMHKA PAaCTBOPEHUS.
[TonsaTue 06 naeansHoM pactBope. CriocoObl BEIpaKeHUsI KOHIICHTPAIU PacTBOPOB.

KonnurarupHble cBOWCTBA pa30aBICHHBIX PACTBOPOB HEANEKTPOIUTOB. 3aKOH Payns U ciencTBus U3 HEro:
MOHWKEHUE TEMIIEpaTypbl 3aMep3aHusl pacTBOpa, MOBBIIICHUE TEMIEPATYpbl KUIIEHHUS PacTBOpPa, OCMOC.
OcmoTtHueckoe aapieHue: 3akoH Bant-I'ogoda.

TepMmoguHaMuka pacTBOPOB. ['MAPOIU3 coseil. DIEKTPONPOBOJHOCTh PACTBOPOB AIIEKTPOJIIUTOB U TKAHEH
opranusma. KominraTuBHbIE CBOMCTBAa pacTBOPOB JJIEKTPOJIMTOB M HEAIEKTPOJIMTOB. DJIEMEHTBI TEOPUHU
PacTBOPOB CHIIBHBIX 3JEKTPOIUTOB JleOast- XroKKems.

OCMONATIBHOCTD U OCMOJISIPHOCTh OMOJIOTMYECKHX JKUAKOCTEH M nep(y3HOHHBIX pacTBOpOB. Poib ocMoca
B OMOJIOTHYECKUX CUCTEMAX.

[TpoTtonuTHueckue paBHOBeCHs U npornecchl. bydepHbie cuctemsl. ['eTeporennsie paBHOBECHS B paCTBOPAx
JIEKTPOJIUTOB.

[Mporomurtnueckue peakmuu. MoHu3amus ciaaObIX KHCIOT W OCHOBaHWH. KOHCTaHTa KHCIOTHOCTH H
OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B COMNPSIKEHHOM
MPOTOJIUTHUYECKOW mMape. KOHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE IMPOTOIUTHYECKHE
paBHOBecusi. O0Ias KOHCTAaHTa COBMEILIEHHOTO MPOTOIUTHYECKOro paBHOBecHs. [ uaponus coneil. CreneHp
Y KOHCTaHTa ruaponusa. AMdonutel. MU303mekrpudeckas Touka.

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

I'eTeporenHsle peakiuy B pacTBOpax 31eKTposnToB. KoHcTanTa pacTBopruMOCTH. KOHKYpeHIMS 32 KaTUOH
WM aHHUOH: W30JINPOBAHHOE M COBMEIIEHHOE IE€TEPOTrC€HHBIE PAaBHOBECHS B PACTBOPAxX AIIEKTPOJIMTOB.
OOmiasi KOHCTaHTa COBMEILEHHOTO TeTepPOTeHHOIO paBHOBECHS. YCJIOBHsS O0pa30BaHUS U PACTBOPEHMUS
ocankoB. Peakuuu, nexamiye B OCHOBE O0pa30BaHUS HEOPraHMYECKOTO BEIIECTBA KOCTHOW TKaHU
ruapokcuadocdara kanpius. Mexann3Mm QyHKITMOHHPOBaHUS Kabluii-GocdarHoro Oydepa.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE (PEIOKC) peakuuu. MeXaHu3M BO3HHUKHOBEHHUS AJIEKTPOJHOTO U
penokc-moreHuuanoB.  YpaBHeHus  Hepacra-lIlerepca.  CpaBHuTenbHasi Ccujla  OKUCIUTENEH U
BOCCTAHOBUTEJICH. [Iporno3upoBanue HaIlpaBJICHUS PEAOKC-TIPOIIECCOB o BEJIMYMHAM
penokc-noreHumanoB. KoHCcTaHTa OKHCINTEIbHO-BOCCTAHOBUTEIBHOTO MPOIIECCA.

BBCI[CHI/IG B XMMHUIO 3JIEMCHTOB, HMX INPHUMCHCHHE H MGI[I/IKO-6I/IOJ'IOFI/I‘I€CKOG 3HaueHue. KomIniekcHbIe
COCOUHCHNA. Hcnonp3oBaHre KOMILUIEKCOB METAJIJIOB B MCIHUIIMHE.

[ToHsATHE OMOTEHHOCTH XUMHUYECKHX 3JICMEHTOB.
XuMust OMOTEHHBIX JIEMEHTOB S- OJIOKA.
Xumusi OMOTEHHBIX AJIEMEHTOB P- OJIOKa.
XuMusi OMOTEHHBIX AJIEMEHTOB d- OJ10Ka.



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.
Meramio-IuraniHplii ToMeocTa3 W NPUYMHBI €ro HapyleHus. TepMoAMHAMUYECKHE MPUHLIUIIBI
xenarorepanuu. MexaHu3M HUTOTOKCUYECKOTO JEUCTBUS COCANHEHUH TIJIaTUHBI.

IIpakTH4eckoe 3aHATHE.
Cnoco0bl BbIpaxeHUs1 KOHIEHTPAUMH PACTBOPOB.
Pazo0pare TeopeTnueckuil MaTepuat:
1. ChopmynupyiiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN (PU3UKO-XUMUYECKON TEOPUHU PACTBOPOB?
2. HazoBute oCHOBHBIE CIIOCOOBI BHIPAKEHUSI KOHIIGHTPAIMK pacTBOPOB. Kak cBs3aHBI Mexay cOO0O0M 3TH
BEJIMYUHBI?
CuTyaliMoHHbBIC 3a]1a4H:

1. B MeIUIIMHCKON TPAKTUKE MUCIIOIB3YIOT TOPMOHAIBHBIN IIpenapar aApeHaanH B BUAE pacTBOPOB. B
ammyne coaepxkutcs 1 mi 0,1%-Horo pactBopa (p = 1 r/mut). Beruucnure MonsipHyt0 KOHIIEHTPAIUIO 3TOTO
pacTBopa u Maccy aapenanuna B 0,5 M1 pacTBOpa, BBeIEHHOTO B opranu3m (Masp = 219,7 r/monb).

2. Ilpu ompenesieHuH KUCIOTHOCTH JKEITyAOYHOTO COKa Ha TUTpOBaHME 15 M1 coka ObLIIO N3PacXoI0BaHO
6,5 MJI pacTBOpa C MOJISIPHOM KOHLIeHTparuen runpokcuaa Harpus 0,02 mons/n. KakoBa Macca consiHOM
KUCJIOTHI B 100 M1 Kery1o4HOTO coKa?

3. [Ipu HegOCTaTOYHON KUCIOTHOCTH KEIYJOYHOTO COKA MPUMEHSIIOT BHYTPh (4aCTO BMECTE C METICHHOM)
pa30aBIEHHYIO COJSHYIO KUCIIOTY ¢ MaccoBoit noneit 8%. Onpenenure moabHbie Ao HCl u Boabl B 3TOM
pacTBope.

CaoiicTBa pacCTBOPOB HU3KOMOJIEKYJISIPHbIX BemecTB. by(epHble cucTemMbl.
Pazo0pare TeopeTnueckuil MaTepuat:
1. Kakyto posib urpaer ocMocC B KUBBIX cuctemax? [IpuBenure npumepsl.

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

3. OOmme npeacTaBiIeHUs O MEXaHU3ME JACHCTBUS PeIOKC-0y(PepHBIX CUCTEM.

4. Pacuet pH OydepHbIX cucTeMm.

5. Ilpuponusie 6ydepubie cuctembl. MexaHn3M AeWCTBUS aMMuadHoi OydepHoil cmecH.
CuryannoHHble 3a1a4U:

1. K 50 mn 0,3 M consnoit kucnotel nobaswim 120 mn 0,125 M pactBopa ammuaka. Bwramciure
KOJIMYECTBO aMMHaKa, KOTOpOe He0OXOAUMO JO0OABUTh K MOTYYECHHOMY PacTBOPY, YTOObI momyuuts pH = 9.

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

IIporosMTHYEeCKHe paBHOBeCHS U Npouecchl. KommniiekcHble coenHEeHM.

Pazo0path TeopeTndeckuii Mmarepua:

1. CtpoeHue rema.

2. Xapakrep CBSI3M B KOMIUIEKCHBIX CO€MHEHHUSIX.

3. Tlpumepsr KC, sBASIOMIKUXCS HEANIEKTPOIUTAMU; COJISIMH, B COCTaB KOTOPBIX BXOAMT KOMILJIEKCHBIN
AHHOH, KOMILICKCHBIM KaTHOH.

4. TOKCI/I‘IHOCTI: TSIDKCJIBIX MECTAJIJIOB.
CuTyallMOHHBIC 3a/1a4H:

1. Nmeercs BOIHBIM pacTBOp 3TWIEHAMaMHUHTeTpaanerara sxenesa (II). Kakue moHsl MOryTr 3aMeHMTH B
CTaHJAPTHOM COCTOSIHMM IeHTpasibHBINA HOH B 3ToM KC? OTBeT 00BsicHUTE.
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2. HazoBuTE KOMIUIEKCHOE COCTUHEHHE, YKAKUTE KOMIICKCOOOpa30BaTelb, 3apsii KOMIIEKCOOOpazoBarers,
KOOPAMHAIIMOHHOE YHUCIO M JEHTATHOCTh JINTAaHJ, BHELIHIOIO M BHYTPEHHIOW cdepy, YKaxHuTe 3apsj
KOMIIJICKCHOT'O MOHA, HAITUCATDh BBIPAKCHUC IJI PaCUCTa KOHCTAHTBI HECTOMKOCTH U KOHCTAHTBI CTOMKOCTHU
a) [Al(H20)6]2(S04)3,
0) Ba[Cr(NH3)2(SCN)4]2

JlaGopaTopHbie padoThbI.

Jlaboparopraas padbora Ne 5. IlpuroToRaeHHe pacTEopa 3aJaHH0H KOHIEHTDAHH.
Ilens paboTel: HAVIHTECA TOTOEHTE PACTEOPE! 23JaHHOH KOHIIEHTPAITHH.
Ilpuroroenenne pacTEOpa VKCVCHOH KHCIOTEL 2aJaHHOH KOHLIEHTPALIHH.
KoHTponsHEIe BEOPOCE:

. 3HageHHe THTPHMETPHIECKOr D aHATH2A B MeJHKO-0HOIOTHIeCKHX HCCIeJ0BaHHAX |
. Kaxmw 0bpazoM MOZHO TOIHO HIMEPHTE 00LeM pacTEopa’

. Uto Takoe TOYKA 3KBHBAIEHTHOCTH

. Uro Taxoe THIPAHT H THIPYEMOE EEIECTED

. Kaxmue pemecTea Ha3RIBAFOTCA HEOHKATOPAMH |

] O LA e e

8. Uro takoe pacteop? Kakmwme cnocobaMe MO#HO BREIPASHTE COASpAHHE PACTEODEHHOTO
EEIIECTEA B pacTEope?’

JadhpaTopHoe 3amsTHe.
Omnpenenense KOHIEHTPAallHH EBeIleCTE E OHOMOTHYEeCKHX FHIKOCTAX. Pemenne
CHTVaIlHOHHEIX 337349

JIabopaTopHoe 3aHATHE.
JIabopaTopuas padbora Ne 6. CeolicTea 0V epHLIX pACTEOPOE.
Ilens paboTel: HAVIHTRCA TOTOBHTE OV(EPHBIE PacTBOPRI; HCCAESOOBATh 3aBHCHMOCTB
nokazatens pH OvidepHoro pacTEopa 0T KOHIEHTPAITHE KOMIIOHEHTOE 0vdepHOi CHCTEMEL
[Ipuroroenenue O6viepHEIX PpacTEOPOE ¢ PAXTHIHEIM 3HageHHeM pH.
Hzydenne BIHAHHA HeOOIBIIMX KOMHYECTE CHABHEBIX KHCIOT H OCHOBAaHHIl Ha MOKa3aTelsb
pH bvdeproro pacTeopa.
KoHTponbHEIE BOIPOCK:
1. Ilepe=sicimite THOEI OVdepHEIX PACTEOPOE (HA3EaHHE, COCTAE).
2 Ilepemmicmute daxTtoprl, Emumonme Ha pH dvdeproro pacteopa.
3. Omunmite cheprl CVINECTEOBRAHHS M 0DMacTH OpMMeHeHHA OvGEpHEIX CHCTEM
(MIpHMEHHTEIEHO 419 SKHELIX OPTaHH3MOE H MeTHITHHEI).
4. Ilpueegute npHMep OvEpHEIX CHCTEM EHEOID OPraHHIMa.

JIabopaTopHoe 3aHATHE.
Kontponeneni cpes no temanm: CeolicTEa pacTEOpPOE HHIKOMONEKV/IIDHEIX EEIIECTE, OVQepHEIe
cHcTeMEl [IpoTonHTHYecKHe PaEHOEECHA H NPOIECCH, KOMIUIEKCHEIE COeJHHeHHA PemeHHe
CHTVAITHOHHEIX 33739

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. M3yunTh MaTepHaJibl JeKIUH, Y4eOHOH JTUTePaTyphbl U APYTHX HCTOYHHMKOB 110 JAHHOMH Teme.
2. OTBeTUTH HA BONPOCHI M PEIINTH 32/1A4N:
1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B MEUKO-OMOJIOTMUECKUX UCCIICAOBAHUSIX ?

2. [Ipy BHYTPUBEHHOM CTPYWHOM BBEICHUHU THIPOXJIOPHIA MPEAHU30JIO0HA UCIOIB3YETCSI M30TOHUYECKUM
(0,9%-npr1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO TUCTHUITMPOBAHHOW BOZIBI M XJIOPHUJA HATPHS HAJO B3SITh,
9TOOBI MOMYuuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

3. SIBnenue nzomopdusma: 3amenieHne B rupokcuadocdare kanbluus ruApOKCUI-HOHOB HAa HOHBI (TOpA,
MOHOB KaJIbIMsl HA MOHBI CTPOHIIUS.

4. Tokcudeckoe neiicTBUE OKUCIUTENEH (HUTPAThl, HUTPHUTHI, OKCHUIBI a30Ta). O0e3BpeKMBaHUE KHUCIOPOAA,
IepOKCUa BOAOPOAA U CYNIepOKCUI-HOHA. [IpuMenenne penokc-peakiuii st 1eTOKCUKALINH.
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3. PaccunraiiTe HOHHYIO CHITy IJIa3MO3aMEIIAIOIIEr0 COJIEBOTO PACTBOPA, IPUTOTOBIEHHOTO IO
cienyrolei mponucu: amerar Harpus — 0,2 r; xsopua Hatpust — 0,5 r; xsopua kanus — 0,1 r; Boga ans
uabekuit 1o 100 m.
4. OcMmoTtrueckoe nasneHue kpou B Hopme 740-780 klla. Beruncinure oCMOJISIPHOCTh KPOBH.
5. Paccuuraiite ocmoruueckoe aasienue npu 310 K 5%-Horo BogHOro pactsopa miroko3sl (I10THOCTH 1,02
T/MIT) JJIsl BHYTPUBEHHOTO BBEICHUS MpH KpoBomorepe. Kakum sSBisieTcst 3TOT pacTBOp (TUIO-, TUTIEP- UITU
M30TOHMYECKMM), 1O OTHOLIEHHIO K pacTBOpaM, HMEIOIIMM CIEAYIOLUIME 3HAUYEHUS OCMOTHYECKOTO
nasnenus: a)780 xIla (kpoBb, BepxHsist rpanuia); 6) 3091 klla.

3. Il1oAroTOBUTHLCS K MMCHbMEHHON KOHTPOJILHOM padoTe ¢ 3J1eMeHTaMH TeCTHPOBAHHA/KOHTPOJILHBIH
cpes.

Tema 3. @u3NKO-XMMHSI MOBEPXHOCTHBIX ABJCHUH 1 IUCIEPCHBIX CUCTEM B (PYHKIMOHUPOBAHUH
kuBbIX cucteM. (YK-8)
Jlexknus.
OU3NKO-XUMHS TOBEPXHOCTHBIX SIBICHUH B (yHKIIMOHUPOBAHUH KUBBIX CUCTEM.

AncopOLMoOHHBIE paBHOBECHS] M TpOLIECCHl Ha MOABIKHBIX TIpaHunax pasgena ¢as. [loBepxHocTHas
sHeprus [ mb6ca u moBepxHOCTHOE HATsDKeHHE. Ancopomus. YpaBHenue ['m66ca. [ToBepXHOCTHO-aKTHBHBIC
U TIOBEPXHOCTHO-HEAKTUBHBIE BeIIeCTBA. VI3MEHEHHE MOBEPXHOCTHOM AKTUBHOCTH B TOMOJIOTHUYECKHUX
psanax (mpaBuio TpayGe). M3orepma amcopOumu. OpueHTaIus MOJEKYJI B TOBEPXHOCTHOM CJIOE H
CTpyKTypa OuomeMOpaH.

AncopOLMOHHBIE pPaBHOBECUS HA HEMOJBMKHBIX TpaHHIax pasaena (a3. dusuueckas aacopOuus u
xeMocopOIus. AcopOIus Ta30B Ha TBEPABIX Tenax. AJCopOIusi U3 pacTBOpOB. YpaBHeHue JIeHrMropa.
3aBUCUMOCTb BEJIMYMHBI aACOPOLMU OT paznuuHbIX (akTopoB. [IpaBuio BeIpaBHUBAHUS MOJSIPHOCTEH.
N30uparenbHast ancopOuus. 3HaueHUE aICOPOIIMOHHBIX POLECCOB [T )KU3HEAEATEIILHOCTH.
OU3UKO-XUMHUSI TUCTIEPCHBIX CUCTEM B (PYHKIIMOHUPOBAHUH JKUBBIX CUCTEM.

Knaccudukarmus aucnepcHsix cucrteM. Kiaccuukaiyst TUCIepcHBIX CUCTEM IO CTENEHU JUCTIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (ha3; O CHIIE MEKMOJICKYIIIPHOTO B3aUMOICHCTBHSI MEXK/y TUCTIEPCHOM (a3oi
U JUCIIEPCUOHHOM cpenol. IIpupona KoIIonaHOro COCTOSAHMS.

[Tonydenue u cBolicTBa AucnepcHbIX cucTeM. [lonydenune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PAaCTBOPOB.
Huanus, snexTpoauanus, yaprpadunabrpanus. DOU3NKO-XUMHUUYECKHE MPUHLIUIBI (QYyHKIIMOHUPOBAHUS
UCKYCCTBEHHOM TMOYKUA. MOJEKYyISIpHO-KUHETUYECKHE CBOWCTBA  KOJUIOMAHO-AUCIIEPCHBIX  CHCTEM:
OpoyHOBckoe JBUXKeHHE, Ju(pdy3us, OCMOTUYECKOE JaBJIEHUE, CEAMMEHTAlMOHHOE paBHOBECHE.
OnTtuyeckue cBoicTBa: paccemBanue cBeta (3akoH Poamest). CTpoeHue ABOWMHOTO 3JEKTPUYECKOTO CIIOS.
DNEeKTPOKUHETUUECKUI TOTEHIMAI U €T0 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.

VYeroliunBocTh  AucnepcHbIx — cucteM. CeaMMEHTalMOHHAs, arperariBHasl M KOHJECHCAIIMOHHAS
YCTOMYMBOCTh JHO30sIed. DakTopbl, BauAOLME Ha YycToiuMBocTh Jmo3oned. Koarymsanus. Ilopor
KOAryJISIIUK U ero ompeaeneHue, npaswio Llynbie-I'apan, seneHue npuBbIKaHus. B3auMHas koaryssius.
[ToHsiTHE O COBpEMEHHBIX TEOPUSX Koaryasiuuu. KomionHas 3amura u nenTu3amnusi.

Komnounnsie [TAB; O6uonornueckn BaxkHble koutouaHbie [TAB (Mblia, 1eTepreHThl, KETIHbIE KHCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHne  KPpUTHYECKOM  KOHIIEHTpALUU
MUIIEII000pa30BaHHUS.

IIpakTnyeckoe 3ansATHE.
DU3MKO-XUMHS MOBEPXHOCTHBIX SIBJICHUI.
Pazo0parh TeopeTndeckuii Mmarepua:
1. KakoBbI (pr3MKO-XMMHUYECKHE OCHOBBI aJICOPOIIMOHHON Tepanun?

2. Kakue 3J1eKTPOKMHETHYCCKUE SIBIICHUS HAONIOMAOTCS MPH MEXaHUYECKOM IEPEMEIICHUU: a) YaCTHII
JUCTICPCHOM (a3bl OTHOCHTEIBHO JUCIIEPCHOHHOW Cpeibl; 0) IUCIEPCHOHHOW Cpelbl OTHOCHTEIBHO
YaCTHI IUCTICPCHOM (a3bl?

CuTyalMoHHEIE 3a1a4H:

1. Onpenenuts BenmuuuHy ancopOrmu menaproHoBoi kuciorel C8H17COOH ¢ ee comepkaHuem B
pactBope 50 MI/m, eciiM MOBEPXHOCTHOE HATsHKEHWE HcciaeayeMoro pactBopa pasHo 57,0 10-3H/m, a
MMOBEPXHOCTHOE HaTsHKeHHUE BOAbI — 74,22 MH/Mm.
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2. KoHueHTpamusi KETOHOBBIX TeJ, HAKaIUIMBAaeMbIX B KPOBHM OOJBHBIX CaXapHbIM IUA0ETOM B TEUCHUU
cytok, pocturaer 0,2 monb/n. Kakoe KOIMUYECTBO KETOHOBBIX TeN aJcopOupyercs U3 KpPOBH NpHU
reMocopOIuy, ecliu TpeenbHas aacopouus coctanmuser 3-10-3Momb/T, a = 6-10-2momp/11.

3. BpruncauTe TOBEPXHOCTHOE HATSHDKCHHE AHWIMHA, €CIM C IIOMOIIBI0 CTajarMOMeTpa TOJy4YeHbI
CIeAyIOUME AaHHBIE: YUCIIO Kameib aHwinHa 42, yucio kanenb BoAbl 18. IlnotHocts anmnuua 1,4%103
KI/M3, TOBEPXHOCTHOE HATsDKEHHE BOBI paBHO 72,75 MH/Mm.

PU3MKO-XUMHUS JUCIIEPCHBIX CHCTEM.
Pazo0pare TeopeTnueckuil MaTepuat:
1. CTpoeHue KOJIOUTHOW YaCTHIIBI.

2. Koarynsuus. Ilopor koarymsauuu u ero omnpenenenue, npaswio Ilynsue-I'apau. Bsanmuas
KOAryJIsiysl. 3HaUEHUE KOaryJsiuu B MEIULIUHE.

CuTyalMoHHEIE 3a1a4H:

1. 3omp cynbdara OGapus MONMy4YEH CIMBAHHUEM PaBHBIX OOBEMOB PACTBOPOB HUTpara Oapusi U CEpHOU
KUCIOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JICKTPOIMUTOB, €CIU IMpHU 3MeKTpodope3e dacTuia
nepemeniaercs k anony? Hanumure dhopmyry mutiesuis 30511 BaSO4.

2. [IpoTBOMOHAMHU 307151 CyAb(HIA 30JI0TA OKA3aJIUCh HOHBI HaTpHsl. HanummTe cxeMy CTpOeHHs] MULIEIUIBI
3TOTO 30151, €CJIM OH 00pa30BaH XJIOPUIOM 30JI0TA U CYAb(PHUIOM HATPHSL.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora Ne 7. AncopOuusi yKCyCHO#M KHUCJI0THI AKTUBUPOBAHHBIM yIJIEM.

Lenb paboTHI: UCCIENOBATH aJICOPOLIMIO Ha TPAaHUIIE pa3Jiena TBEpAOe TEJO - KHUIKOCTb, HAYYUTbCS CTPOUTH
M30TEPMBI aJICOPOIUH.

KoHTposnbHBIE BOIIPOCHI:
1. K xakoMy THITY OTHOCUTCS aJIcCOpOIINS YKCYCHOM KUCIOTHI aKTUBUPOBAHHBIM YTJIEM?
2. ChopmynupyiiTe mpaBUIo ypaBHUBAHUS HoIsspHOCTEH Pebunnepa.

3. 3anummute ypaBHeHus Dpeinmmnxa u Jlenrmioopa. B kakux koopauHaTax CTposT Tpaduk s
onpeeneHus KOHCTaHThl DpeifHixa 1 mapaMeTpa n B ypaBHeHHH ajacopomumu dperinainxa?

4. Ot xakux (aKTOpPOB 3aBUCHUT BEJIMYMHA a7COPOITUN?
Jlaboparopnasi paGora Ne 8. IlonyyeHue u CBOMCTBa KOJLJIONAHBIX PACTBOPOB

[lenp paboThl: OCBOCHHE HABBIKOB TMOJTYYEHHs] KOJUIOMIHBIX PAcTBOPOB M PAa0OThI C HUMH; U3yueHUE
METOJIOB CTa0MJIM3ALMU U KOATYJISALUN JUCTIEPCHBIX CHCTEM.

[Tomyuenue ruapo305s KaHUGOIN METOIOM 3aMEHBI PACTBOPUTEIIS.
[Tony4yenue ruaposons rekcauunanopeppara(ll) meau metonom oOMeHa.

[Tomyuenue rumposons ruapokcuaa skenesza (III) meTomoMm ruaponmza W ompeneieHHe Iopora
KOATYJISIIUY CyIb(haTOM KaJus.

Ompenenenue AEKTPOIUTa C HAanOOIBIIeH KoarylIupyromiei CnoCOOHOCTHIO.
[Mentuzanus ocanka Fe(OH)3 snekrponuramu.
KoHTponbHbIE BOTPOCHI:

1. OxapakrepusyiiTe THUIBI YCTOMYMBOCTH JUCIEPCHBIX CHUCTEM (CEIUMEHTAlMOHHAs, arperaTuBHas,
KOHJIEHCHUOHHA ).

2.Ykaxure (aKTopbl, BIUSIONUE HA YCTOWYMBOCTH JTMO30JICH.

3.JlaitTe onpenenenure koaryysiiuu. Yto Takoe nmopor koaryiasanuu? Kak ero paccuuThiBaroT?
4.Chopmynupyiire npasuio lymnbue-I'apau.

JlaGopaTopHoe 3aHsiTHE.

KonTtponpHslii cpe3 1o TeMaM: PU3NKO-XUMUS TOBEPXHOCTHBIX SIBJIEHUM M AUCIIEPCHBIX CUCTEM. PelieHue
CUTYallMOHHBIX 3a7a4.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. M3y4yuth MaTepuaJibl JJeKIMU, Y4eOHOH JUTEPATYPHI U APYTUX HCTOYHUKOB 110 JTAaHHOH Teme.
2. OTBeTHTH HA BONPOCHI U PEIINTH 3a/1a4H:



1. ®U3NKO-XMMHUYECKHUE OCHOBBI aJCOPOIMOHHOW Tepamuu, reMocopOlMH, NMPUMEHEHUS B MEAUIUHE
MOHUTOB.

2. Ilpumepsl NPAaKTUYECKOTO HCIOJIB30BAHUS OHICKTpodopes3a, MOTEHIMAla TEYCHHs M IOTEHIHaaa
CeIMMEHTAIUH.

3. Xpomatorpadusi.

4. 3omp cynabdara Oapusi MOJTY4YEH CIMBAHUEM DPaBHBIX OOBEMOB PAcTBOPOB HHUTpaTa Oapus W CEpHOU
KUCTOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JICKTPOIMUTOB, €CIU TMpHU 3MeKTpodope3e dacTuia
nepemeniaercs k anony? Hamumure dhopmyry mutiesuis 30511 BaSO4.

5. B 50 mu pactBOpa ¢ KoHIIeHTpanuei ykcycHoi kuciaotsl 0,1 Moib/1 moMecTuian aacopOeHT Maccoi 2 r u
B30AJITHIBAJIM CMECH JI0 IOCTHXKEHHS aJICOPOIIMOHHOTO paBHOBecHs. [locie 3Toro pacTBOp OTHHIBTPOBAIIH.
Ha tutpoBanue 10 mn ¢unsrpara nmounwto 15 mn pactBopa tutpanTa ¢ koHuentpauueit KOH, pasnoii 0,05
MoJIb/11. OTnipenienuTe BeTUIruHy aACcoOpOIH YKCYCHOM KHCIOTHI.

3. I1oAroTOBUTHLCS K MMCHbMEHHON KOHTPOJILHOM padoTe ¢ 3J1eMeHTaMH TeCTHPOBAHUA/KOHTPOJILHBIH
cpes.

Tema 4. BH0JIOTHYeCKH AKTHBHbIE HU3KOMOJIEKYJ/ISIPHbIE M BLICOKOMOJIEKY/ISIpHbIe OPraHu4YecKue
BellecTBA (CTPOeHNe, CBOMCTBA, y4acTHe B QyHKIMOHMPOBAHME KUBbBIX CHCTEM).
(YK-8)
Jlekumus.
buonornuecku akTHUBHBIE HU3KOMOJEKYISIPHbIE OpraHUYeCKHEe BElIecTBa (CTpOEHHE, CBOMCTBA, y4acTHE B
(YHKIIMOHUPOBAHKE JKUBBIX CUCTEM ).
[Tonu- u rerepodyHKIIMOHATBHOCTh KaK OJUH M3 XapaKTEPHBIX NMPU3HAKOB OPraHUYECKHUX COCIUHEHU,
YYaCTBYIOIIMX B MPOIECCaX XKU3HEAEATEIbHOCTH M UCHOJIb3yEMbIX B Ka4E€CTBE JIEKAPCTBEHHBIX BEILECTB.
OcoOeHHOCTH ~ XMMHYECKOTO  TIOBEAEHHUS  MOJKU- U TeTepOoyHKIMOHANBHBIX  COCAMHEHMMA:
KHCJIOTHO-OCHOBHBIE CBOWCTBa (amMQOJIUTHI), IUKIU3ANMSA W XenarooOpa3zoBaHue. BzanmmHOe BiHsHUE
(GYHKIIMOHATIBHBIX TPYII.
[TonudyHkmoHanbHble coeqUHEHUs. MHOT0aTOMHbIE CIUPTHI. XenaTHble KOMITIEKChl. CiloxkHbIE 3(PUpHI
MHOTOATOMHBIX CIUPTOB C HEOPraHWYECKUMHU KHCIOTaMH (HUTPOIIHIEPUH, ¢ocdarsl INHLEpUHA,
nHO3UTAa). JIByXxaroMHble (PEHONBI: TUIPOXUHOH, PE3OPLUH, MUPOKaTeXuH. DEHOIIbI KaK AHTHUOKCHIAHTHI.
IlomuaMuHebI: STUJICHANAMUH, ITYTPCCIUH, KaIaBCPHH.

JIByXOCHOBHBIE KapOOHOBBIE KHUCIJIOTHI: IaBeJeBas, MaJlOHOBas, SHTapHas, DIyTapoBas, (ymaponas.
[IpeBpaiieHne SSHTApHOM KUCIOTHI B yMapoBYIO Kak MpuMep OMOIOTHYECKON PeaKuu 1eTUAPUPOBAHUSI.

I'erepodyHKIIMOHAIBHBIE COEAMHEHUS.

AMUHOCTIUPTBI: aMHHOATAaHON  (KOJAMUH), XOJNHH, AUCTHIXOJIMH. AMUHO(EHONBI:  1odaMuH,
HOpaJipeHauH, ajpeHanuH. [loHsaTue o OMOIOrHYECKON POIU STUX COSAMHEHUIN U UX POU3BOIHBIX.
I'uapokcu- 1 aMUHOKHCIIOTHL. BinsHue pa3nuuHbix (GakTopoB Ha Mpolecc 00pa3oBaHHs LHUKIOB. JIAKTOHBI.
Jlakrambl. [lpencraBneHne o - 5akraMHbIX aHTHOMOTHMKaX. OAHOOCHOBHBIE (MoOJoO4HasA, [I- U
U J-rupOKCUMACIISHbIE), JIBYXOCHOBHBIE (s6mouHas, BUHHBIE), TPEXOCHOBHBIE (TMMOHHAas)
THJIPOKCUKHCIIOTHI.

OKCOKHCIIOTBI — aJbJETU0- U KETOHOKHUCIOTHL: TIIMOKCUIIOBAs, MUPOBHHOTpanHas (pocdoeHoanupysar),
alleTOyKCyCHasl, IIIaBeJIeBOYKCYCHas, [-okcormyTapoBas. Peakiuu nekapOOKCUIMpPOBaHUS [ |-KETOHOKUCIOT
1 OKUCIIUTCIIBHOTO I[eKap6OKCI/IJII/IpOBaHI/I$I KEeTOHOKHCIIOT. KeToeHonnHas TayTOMCpPpHA.
I'erepodyHKIIMOHATIBHBIE MMPOU3BOIHBIC OCH30JBHOTO psia KaK JICKAPCTBEHHBIE CPEICTBA (CAMIIMIIOBAS,
aMUHOOEH30Has, CyJIb(paHUIOBAsI KUCIIOTHI M KX ITPOU3BOIHBIE).

bronorndeckn BayKHbIE TETEPOIMKINISCKIE COSAUHEHHS. TeTpanuppoibHble COeaMHEHUs (TOpHH, TeM U
ap.). [Ipou3BogHble THPUANHA, H30HUKOTHHOBOW KHCIIOTHI, MAPa30iia, UMHIA30J1a, MMPUMUIMHA, TTypPHHA,
Thazona. bapOutypoBas kuciora u €€ Mpou3BOAHbIC. [ MIPOKCUITYPHHBI (TUITOKCAHTHH, KCAHTHH, MOYEBas
kuciota). Gonuesast kucaora, OMOTHH, THAMUH. [TOHSITHE O CTPOCHUH M OMOJIOTHYECKON POJIH.

bronornueckn aKTUBHBIE BHICOKOMOJIEKYIISIPHBIE OpPTaHUYECKUE BEIIECTBa (CTPOCHUE, CBOMCTBA, Y4acTHE B
(yHKIIMOHUPOBaHME XUBBIX cucTeM). CBoricTBa pactBopoB BMC.
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buonornyeckn BaxkHble peakUUH [ |-aMUHOKHUCIIOT: J€3aMUHHUpPOBAaHUE, TUApOKcUIupoBaHue. Poib
THJIPOKCHUIIPOJIMHA B CTAOWIM3AIMK CIUpAd KOJUIareHa JEHTHHA W 3Malu. JlekapOoKCHIMpOBaHUE
]-aMUHOKUCIIOT — ITyTh K 00pa30BaHMI0 OMOTEHHBIX aMHUHOB U OHOPETYISTOPOB.

[Tentuapl. KucnoTHell ¥ MIETOYHONW THAPOIU3 MENTHUAOB. YCTAHOBJIECHHWE aMHHOKHUCIOTHOTO COCTaBa C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUIECKHX METOJIOB.

VYrneBonbl. ['oMmomnonucaxapuapl: (aMuino3a, aMUJIOTICKTHH, TIIMKOTEH, JACKCTpaH, LeuTroo3a). [IekTuHe.
MOHOKapOOKCHIIIIEIUTION03a,  MOJUAKPUJIIEIUIION03a — OCHOBA TIEMOCTAaTHYECKUX  TEPEBI30YHBIX
MaTepHaoB.

['erepomonucaxapuapl: THATYPOHOBAS KUCIOTA, XOHAPOUTHHCYIb(daTel. [enmapun. [loHATHE O CMEMIaHHBIX
OonononuMepax (TTUKOPOTEHUHBI, TIIUKOIUTUABL U JIP.).

Hyxneunosbie kuciotsl. Hykineozuamono- u noiudocdarsr. AMD, AID, ATOD.

Jlummuer. Ombuisiemble TUNUABL. EcTecTBEeHHBIE >KHPBI KaK CMECh TPHALMIIIMIECPUHOB. [loHATHE O
CTpOEHHH BOCKOB. OCHOBHBIE NPHUPOJIHBIC BBICIINE XHPHBIC KHCIOTHI, BXOISIINE B COCTaB JIMIHIOB:
NaJIbMUTHHOBAsSI, CTEAPUHOBAs, OJICMHOBAS, TMHOJIEBAs, TMHOJICHOBAS, APaXHIOHOBASI.

CroiictBa pactBopoB BMC. Ocobennoctu pactBopenusi BMC kak cieactBue ux CTpykTypbl. Popma
MakpoMosiekya. Mexanusm HaOyxaHuss u pactBopeHuss BMC. 3aBUCMMOCTH BeJWYHMHBI HAaOyXaHUS OT
pa3nuyHbIX (hakTOpoB. AHOMasbHas BSI3KOCTh pacTtBopoB BMC. BsaskocTe KpoBH U Ipyrux
Ouonmoruueckux >Kuaxkocted. OcMOTHYECKOE HaBICHHE PAaCTBOPOB OHMOMONMMEPOB. [1OTMAIEKTPOIHUTEHI.
N303nexTpudeckas TOUKa U METO/IbI ee onpeaeneHus. MemOpanHoe paBHoBecue JlonHaHa. OHKOTHYECKOE
JaBJICHUE. TIa3Mbl U CHIBOPOTKH KPOBH.
IIpakTnyeckoe 3ansATHE.

Buosiornyeckn aKTHBHBIE HU3KOMOJIEKYJISIDHbIE M BBICOKOMOJICKY/ISIpHbIC OPraHN4YecKue BellecTBa.
Pazo0parh TeopeTndeckuii Mmarepua:

1. Xopowmo 1u pacTBOPSIIOTCS aMUHOKHUCIOTHI B Boae? OtBer nosicHute. IloueMy BOOHBIE pPacTBOpHI
MOHOAMUHOKHUCIJIOT UMEIOT TPAKTUUECKH HEUTPAJIBHYIO PEAKIIUIO?
2. Crienprueckre peakuy Mojiu- U TeTepoPyHKIIMOHAIBHBIX COSIUHEHHH.
3. Ilonu- u rerepoyHKIIMOHAIBLHOCTh KaK OJIMH U3 XapaKTePHbIX MPU3HAKOB OPraHUYECKUX COEAMHEHUH,
YYaCTBYIOIIMX B MPOIECCaX XKU3HEAEATEIbHOCTH M UCHOJIb3yEMbIX B Ka4e€CTBE JIEKAPCTBEHHBIX BEILECTB.
KucnorHo-ocHoBHBIE cBoMcTBa (aM(ONHTHI), MUKIU3ANMs M XejnarooOpazoBaHue. B3anMHOe BIUsHHE
(YHKIIMOHAIBHBIX TPYIII.

4. KakuMm 00pa3oM CBsI3aHBI OCTaTKU a-aMHUHOKHUCJIOT B OCJIKOBBIX MOJIeKyJdax? MOXKHO JIM ¢ TIOMOIIbIO
OMypeTOBOI peaklu OTIMYUTH PACTBOP aMUHOKHCIIOTHI OT pacTBopa Oenka’?

5. Hanumure cxeMy cuHTe3a TPUIIENITHAA, 00pa30BaHHOTO aJTaHUHOM, ITTUILIMHOM U JICHIITHOM.

6. Kakue cBOHCTBa TIIIOKO3BI TMPOSBISIIOTCA B peakiuu «cepeOpstHoro 3epkana»? Ha uem ocHoBaHO
OIpeIesIeHUE TITIOKO3bI B OMOJIOTHYECKUX KUIKOCTSIX ?
CutyanmoHHbIC 3a/1a4H:

1. K xakomy anekTpony Oyaer mepememiarbes npu dMekrpodopese b - makrorodynuH npu pH pactBopa
PaBHOM 7, €CJIM €0 U303JIEKTpUUeCcKasi Touka paBHa 5,2. [Touemy?
2. B pacTBOpe comepKUTCs CMeCh OCIKOB: O -TJIOOYJIWH KPOBH, GUOPUHOTEH KpOBU W puboHyKiIeasa. [Tpu
KakoM 3HaueHuH pH MoxHO 3nekTpodopeTnyecku pa3aenuTh 3Tu Oenku?
3. Breibepute 3Hauenue pH osaexkTpodopesa sl pasAciieHHss CMecH OCTKOB CO  CIEMYIONUMHU
n3odiekTpuueckuMu toukamu: pll = 3,2; pl2 = 6,5; pI3 = 9,4. Onpenenure HanpaBieHUE IBUKCHUS
KaXJ10T0 Oeka mpu BEIOpaHHOM BaMu cpeje MeKTpodopesa.
4. Conmu TsXKENbIX METAJJIOB TOKCHYHBI JUISl KUBBIX OpPraHuM3MoB. B kauecTBe mepBoil moMoIM Hpu
OTPABJICHUU COJIAMHU TAKCIIBIX MCTAJJIOB TMOCTpaJdaBIIEMy MOXHO [J4aThb BBIIIWUTH CI:IpOﬁ SIMYHBIN 6GJIOK.
O06ocHyiiTe 11e71ec000pa3HOCTh TaKUX JIEHCTBUH.
5. TlencuH >XeTyIOYHOTO COKa MMEET H303JICKTpUYEeCKylo Touky okono 1,0. Kakwe dyHKIIMOHATBHBIC
IpyNIbl JOJHKHBI IPUCYTCTBOBATH B MIETICMHE B OTHOCUTENIBHO OOJIBIIOM KOJIMYECTBE, YTOOBI 3TOT (PepMEHT
MOT UMETh TaKyl HHU3KYIO M30JIEKTpUYECKyIo TouKy? Kakre aMUHOKHCIOTH UMEIOT 3TU TPYIIILI B CBOEM
cocrase?
6. Hanumure cxemy cuHTe3a TpUIENTHAA, 00pa30BaHHOTO aJTaHUHOM, ITUIIMHOM U JICHIIMHOM.
JlaboparopHbie padoThbI.
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JlaGoparopHasi pab6ora Ne9. M3yyeHue XuMH4YEeCKUX CBOMCTB MOJIM- H reTepoQyHKIMOHATbHBIX
COeIUHEeHHIA.

Ienp paGoTbl: HM3Yy4YUTh KHCJIOTHO-OCHOBHBIE M XeJ1aToo0pasyloliue CBOHCTBa NOJH- H
rerepopyHKIHMOHANbHBIX COeHHECHHUM.
ITony4yenue conell BUHHON KHUCIIOTBI.
OO6pazoBaHue XeJlaTHBIX KOMILIEKCOB.
CBoiicTBa CAIMIIMIIOBOM M alleTHIICAIUIIMIIOBOM KUCTIOT.

KagecTBeHnHast peakius a-THIPOKCUKUCIIOT ¢ XyopuaoM xene3a (I11).

KoHTposnbHBIE BOIIPOCHI:
1. Kakue coeqrHeHUST HA3BIBAIOTCS T€TEPOPYHKITHOHATBHBIMU?

2. IlpuBeaure Ha3BaHME U CTPYKTYpHYIO (opMyly JIBYX TreTepo(yHKIIMOHAIBHBIX COCIUHEHUH,
HCIIOJIb3YIOIIUXCS B KAYECTBE MEIULIMHCKUX IIPENapaToB.

3. O0Opasyer ¥ camuIIIOBasi KUCJIOTa OKPAIICHHBIN KOMIUIEKC C KaTHOHOM >kene3a? A OeH3oiHas
kuciora? OTBET MOSICHUTE.

4. Hannyme kakoro ¢QparMeHTa B MOJIEKYlI€ BHUHHOM KHCIIOTHI JOKa3bIBaeT peakius oOpa3oBaHUs
(benmHroBO# XUAKOCTH?

JlaGopaTopHasi padora Ne 10. Ha0yxanue BMC. OnpenesieHue u303J1eKTPHYECKOM
TOUYKH OeJIKa.

Lens pabotsl: [Iprodpectu HaBBIKK IKCIEPUMEHTATBHOTO ONpeAeICHUS BeTMUYMHBI Ha0yXaHUs MTOJIUMEPOB
u DT OenkoB, U3yunuTh BIUSHHUE PA3IMYHBIX ()aKTOPOB HA BETUUYMHY HaOyXaHHUsI OJIMMEPOB.

N3yuenune BAUSHUS AIEKTPOIUTOB Ha BennunHy HaOyxanus BMC.

Onpenenenne N303IEKTPUUECKON TOUKH KETATHHA.

KoHTponbHBIE BOIPOCHI:

1. Maiite onpenenenne DT 1t aMMHOKHUCIIOT U OEJIKOB.

2. Kakue cBsI3M cTaOMIN3UPYIOT NEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO M YETBEPTUUHYIO CTPYKTypy Oenka?
3. UTo mOHMMAIOT O/ JCHATypauueil u peHarypamueil 6enxoB? Kakue areHThI BBI3BIBAIOT JIEHATYpAIHIO?

JlaGopaTtopHoe 3ansiTHE.

KontponpHslii cpe3 mo Teme: buonornuecku akTUBHBIE HU3KOMOJIEKYJSIPHBIE UM BBICOKOMOJIEKYJISIPHBIC
OpraHMYEeCKHE BEIECTBA.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yuuth MaTepuaJibl JeKINH, Y4eOHOH JUTEPATYPHI U APYTUX HCTOYHUKOB 110 JAHHOH TeMe.
2. OTBETUTH HA BONPOCHI:
1. CtpoeHue u CBOMCTBA MOJH- ¥ reTepO()yHKIIMOHATBHBIX COCTUHEHUH.

2. a-I'MapOKCUKHUCIIOTHI MOTYYaloT MPH ACHCTBUN BOJHBIM PACTBOPOM IIIEJIOUM Ha a- TaIOTeHOKapOOHOBBIS
KUCJIOThL. CHHTE3UpPYWTE MOJOYHYIO (2-THAPOKCUIIPOIIAHOBYIO) KHCIOTY M3 COOTBETCTBYIOIICH
rajoreHKapOOHOBON KHUCIOTHL. KakoB MexaHu3M peakiuu? SIBIsIeTCS M MOJIOYHAs KUCJIOTa ONTHYECCKH
aKTUBHBIM coefauHeHueM? Ecnu na, n3o06pa3ute 06a sHaHTHOMEDA.

3. Hykuennosbie kucjiotbl (JIHK, PHK). IlepBruuHasi 1 BTOPpMYHAS CTPYKTYPa HYKJIEHHOBBIX
KHCJIOT.

4. Hykiaeo3ua-gocdarsbl B 0H0JIOrHYeCKUX MpoLeccax.
5. IlonsiTHe 0 cMeIAHHBIX OHONOJAMMePaX (NIMKONMPOTEHHbI, ININKOJIUIHN/BI).

6. BbicokoMos1eKyJIsIpHbIE COeIMHEHHs, X XUMUYeCKasi IPUPoAa U 3HAYeHHe B JKM3HedesITeIbHOCTH
opranusma. Knaccupukauus BMC u cnocoOb1 o0pazoBanus.

7. BoicasiuBaHue OMonoJuMepoB u3 pacTeopa. KoauepBauusi u ee poJjib B 0M0JI0rH4eCKUX CUCTEMAX.
8. 3actynneBanme pacrsopoB BMC. CBoiicTBa cTyqHeii: cHHepe3uc U THKCOTPOIHUS.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
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TEKYIHI KOHTPOJIb — 35 6aioB

1 cemectp

KOHTPOJIbHBIE cpe3bl — 4 cpe3a: 9 6aiios, 9 6amios, 9 6amios, 8§ 6aToB

npemuanbHbie 6amel — 10 6ammon

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3bl
1. OJNeMEHTHI Pemenne 2 [IpenycmoTpeHo BeimonHeHue 2 3amad mo 1 Oammy 3a kaxnayro. Ha
XUMHAYECKOH | CUTyamuo peleHre CUTyallMOHHOH 3a1auu oTBOAUTCS 10 MUHYT.
TEPMOJAMHAMUKY | HHBIX CuTyaunoHHBIE 3a7a4d 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 U3JIOKEHHIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
XUMHYECKUX 1 Gann — cTygeHt pemmni 3aga4dy 06e3 omrOoK U HeIOYETOB,
PaBHOBECHI U 0 GamnoB — 3ajaya pelIeHa HENPAaBUJIBHO WM K PEIICHHIO 3aJayH
MPOIIECCOB B CTYACHT HE IPUCTYIIHIL.
(yHKIMOHUPOBA | 3amuTa 10 [IpenycMmoTpeHO BBHIOIHEHUE HEepBOW paboThl Ha 1 Oami, KoTopas
HUW JXKHUBBIX | maGoparop OIICHUBAETCS CIICAYIONINM 00pa3oM:
CHCTEM. HBIX paboT 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
MpaBUI TEXHUKU OE30MaCHOCTH W HABBIKOB pabOTHI ¢ XMMUYECKOU
MOCYIOM.
[IpenycMoTpeHO BBINONHEHHE cCleAylomux 3 pabor mo 3 Oamna 3a
KaXIy1o. 3ammre naboparopHOM pPabOTBHI MPEAIIECTBYET €€
BBHIMIOJTHEHHE C OO0s3aTEIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
0e30macHOCTH.
Banner 3a 3ammTy oxmHOW J1abOpaTOpHOW pPadOTBl CyMMHUPYIOTCS
CJIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOM PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
1 Gann — 3a mpaBuwibHOE OdopMIleHHE JIabOpaTopHOW paboTH B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a00paTopHOil pabote
(mpemonaBaresb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeydHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecli CTYIEHT JaeT Ha
BOIMPOCHI IMOJHBII BEPHBIM OTBET, Hauucisiercs | Gamn, eciu OTBET
HETIOJIHBINA MK OTCYTCTBYeT — 0 6aioB).
IMucbmen 9 KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KaKIblid
Hasi MpaBUIbHBEIA OTBeT ¢ 1 mo 2 3amanme mo 0,5 G6amioB. 3a KaKIbIi
KOHTPOJIb MOCJIeIYIOIUH IPaBUIbHBIA OTBET C PEIIEHUEM CTYIEHT monaydaer 1
Has Oa.
pabora ¢
3JIeMeHTa
MH
TeCTHPOB
aHus1(KOH
TPOJIbHBI

i cpe3)

19
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CaoiicTBa Pemenne [IpenycmotpeHo BbimonHenue 3 3amad no 1 Oammy. Ha pemenue
pacTBopoB CUTYyaLuo CUTYallMOHHOH 3a1auu oTBOAUTCS 10 MHHYT.
HU3KOMOJIEKYJSl | HHBIX CuTyaunoHHBIE 3a7a4d IJsl PELICHUs] BBIAAIOTCS 3apaHee. Pemienune
PHBIX BEIIECTB. 3a1a4 CBOJAUTCS K:
[IpoTtonmuTHyeck - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
M€ PaBHOBECHS OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
U TIPOLIECCHI. - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
1 Gann — cTygeHT pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,
0 GamnoB — 3agaya pelIeHa HEMPAaBUIbHO WM K PEIICHHIO 3aJayH
CTYACHT HE IPUCTYIIHIL.
3amuTa [IpenycmoTtpeHo BeimonHeHHe 2 pabor mo 3 Oamma. 3amure
naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
HBIX paboT 00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30MacHOCTH.
Banner 3a 3amumTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCA
CIIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MacHOCTH;
1 Gann — 3a mpaBwibHOE odopMIleHHE JIabOpaTOpHOW paboTHl B
paboueii TeTpany;
1 Gayn — 3a OTBET Ha KOHTPOJIBHBIE BOMPOCH! K J1a00paTopHOil padote
(mpemonaBaresb 3a4a€T OAWH MM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOIMPOCHI IMOJHBII BEpPHBIM OTBET, HauucisieTcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 6aiioB).
IMucbmen KontponsHas pabGora cocromr wu3 10 3amaHmil. 3a KaKIblid
Hasi MpaBUIbHBEI OTBeT ¢ 1 mo 2 3amanme mo 0,5 GamioB. 3a KaKIbli
KOHTPOJIb MOCJISIYIOIUH IPaBUIbHBIA OTBET C PEIIEHUEM CTYIEHT moiydaer 1
Has Oa.
pabora ¢
3JIeMeHTa
MH
TeCTHPOB
aHus1(KOH
TPOJIbHBI
i cpe3)
®usuko-xumus | Perenue [IpenycmoTpero BeImonHEHWE 2 3amad mo 1 Oamry. Ha pemenme
IIOBEPXHOCTHBIX | CUTyalno CUTYallMOHHOH 3a1auu oTBoAuTCs 10 MUHYT.
SIBJICHUH U HHBIX CutyauMoHHBIE 3a7a4d IS PELIeHUs BBIAAIOTCS 3apaHee. PemeHue
JHCTIEPCHBIX 3a1a4y CBOJIUTCS K:
CHCTEM B - HoApOoOHOMY OTBETYy Ha IpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
(yHKIMOHUPOBA OBITH 33JJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOIO OCMBICIIEHNS,
HUM KUBBIX - K U3JI0’KEHHIO MaTepHaJa o ONpeeIeHHON TeMaTHKe.
CHUCTEM. 1 Gaymt — CTymeHT pemmni 3a1aqy 6e3 oImmuOOoK 1 HeJIOYETOB,

0 GamIoB — 3amada pemieHa HEMPaBUIBHO WM K PEIICHUIO 3adadu
CTYACHT HE TIPUCTYIIHIL.
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3amuTa 6 [IpenycmoTtpeHo BeimonHeHHe 2 pabor mo 3 Oamma. 3amure
naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Bamner 3a 3ammry omHON naGoparopHOW pabOTBHl CYMMHPYHOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKU 0€30MTaCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gamr — 3a OTBET Ha KOHTPOJIBHBIE BOIIPOCHI K Tab0opaTopHOU paboTte
(mpenogaBarenb 3a/1a€T OJMH UIH HECKOJIBKO KOHTPOJIEHBIX BOIIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oai, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
IMucbmen 9 KontponsHast pabGora cocrour wu3 10 3amaHmil. 3a KaKIblid
Hasi MpaBUIbHBEIA OTBeT ¢ 1 mo 2 3amanme mo 0,5 6amioB. 3a KaKIbli
KOHTPOJIb MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer |
Has Oam.
pabora ¢
3J1eMEeHTAa
MH
TeCTHPOB
aHus1(KOH
TPOJILHBI
i cpe3)
buonornyeckn | 3ammra 6 [IpenycMoTpero BemonHeHHe 2 pabor mo 3 Oamma. 3amure
aAKTUBHBIC maboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBIOJHEHHE C
HHA3KOMOJICKYJISI |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
pHBIC H bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
BBICOKOMOJIEKYIT CIIEYIOIM 00pa3oM:
SIpHBIE 1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
OpraHHYeCcKre MPaBHII TEXHUKU O€30MTaCHOCTH;
BEIIECTBA 1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
(cTpoeHue, paboueii TeTpau;
CBOIICTBA, 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
yJacTue B (mpenogaBarenb 3a1a€T OMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
(YHKIIMOHUPOBA W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecliv CTYIEHT JaeT Ha
HUE JKUBBIX BOTIPOCHI TIOJHBIA BEPHBIN OTBET, HaunciseTcss 1 6ami, eciam OTBeT
CHUCTEM). HETIOJHBIN WK OTCYTCTBYeT — () 6amioB).
IMucbmen 8 KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KaxkIblid
Had MpaBWIbHBIA OTBeT ¢ 1 mo 4 3amanme mo 0,5 OamioB. 3a KaxIbli
KOHTPOJIb MOCJICAYIONUI MPABUIIBHBIN OTBET C PEUICHHEM CTYICHT moyydaet 1
Hasl Oast.
padora ¢
JJ1eMeHTa
MH
TeCTHPOB
aHus
(KOHTpOI
bHBII
cpe3)
[IpemuansHbIe OaIITBI 10 JlomomHUTENbHBIE ~ MpPEMHUANBHBIE  Oajulbl  HA4YUCISAIOTCS  3a

MOCTOSTHHYIO aKTHBHOCTH BO BPEMs JIAOOPATOPHBIX W MPAKTHUECKHUX
3aHATHIL.
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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. | Hroro 3a cemectp 100

HtoroBass omeHka 1O »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
gyetpipexOamibHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHHTOBOW OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura Ja06opaTopHBIX padoT

Tema 1. DneMEHTBl XUMHUUYECKON TEPMOJUHAMUKHN U XUMUYECKOW KUHETUKHA. OCHOBHBIE TUITBI XUMUYECKUX
pPaBHOBECHH U TPOIECCOB B (PYHKITMOHHUPOBAHUU KUBBIX CHCTEM.
JlabopaTtopnasi paGora Ne 4. XumMunuyeckoe paBHoBecHe.

Lens paGotel: M3yuuTh (akropbl, BIMAIONIME HAa CMENIEHHME XHUMHUYECKOro paBHoBecus. CmerieHue
XMMHUYECKOTO pABHOBECHS TPU U3MEHEHUM KOHIEHTpauuid pearupyroumx BeuiecTB. CwmernieHue
XUMHUYECKOTO PaBHOBECHS MPU U3MEHEHUU TEMIIEpaTyphl.

KoHTposnbHBIE BOIIPOCHI:
1 JlaiiTe onpeneneHne NOHATHIO «XUMUYECKOE PABHOBECHEY.
2 Cdopmymupyiite npunnun Jle-Illarense.
3 Kak BiusieT Temmneparypa Ha CMEIIeHHEe XUMUYECKOTO paBHOBecusi?  OOBSCHUTE 3TO CMEIIEHUE Ha
KOHKPETHBIX IpUMepax.

I[IncbMeHHasi KOHTPOJIbHAS padoTa ¢ 3J1eMEeHTaAMH TeCTHPOBAHUSA

Tema 4. buonornuecku akTUBHBIE HU3KOMOJIEKYJISIPHBIE M BBICOKOMOJIEKYIISIPHBIE OpraHUYECKHUE BEILIECTBA
(cTpoenue, CBOWCTBA, yuacTHe B ()yHKLIIMOHUPOBAHHE )KUBBIX CUCTEM).
1. BydepHnas eMKOCTB 3TO - ...

(a) KOIMYEeCTBO MOJIbL-IKBHBAJECHTOB CHJIBHON KHMCJIOTHI MJIM CHJIBHON IIEJI0YH, KOTOpPOe HYKHO
BBecTH B 1 1utp OydepHOro pacTeopa, YTo0bI H3MEHUTH BOAOPOAHBIN NOKa3aTe/Ib HA eANHULLY;

(0) KOTMYECTBO SKBUBAJIICHTOB CUJIBHOIN KHUCIOTHI MM CHJIBHOW IIIEJI0YH, KOTOPOE HY)KHO BBECTH B | HTp
OyhepHoro pacTBopa, 4TOObI H3MEHUTH BOJOPOIHBIN MOKA3aTeNb HA €AUHUILY;

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

(r) KOTMYECTBO MOJb CHJIBHOM MIENOYH, KOTOpOe HYKHO BBecTH B 1 nuTp OydepHOro pacrsopa, uyToObI
M3MEHUTh BOJOPOJHBIN NTOKA3aTeNb HA €AUHULLY.

2. Onpenenute KOHIEHTpaIuio (Monb/aM3) nonos H+, ecnu pH = 4

(a)10-2;  (6) 10-3; (B) 10-4; (r) 10-5.

3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCTIEPCUOHHON Cpeaoit

(a) adpo3oab; (0) amyabcusi; (B) cycnensusi; (r) meHa.

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

(a) KoIM4eCTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpA;

(0) KoJIMYeCTBO MOJIb PACTBOPEHHOI0 BelllecTBAa, cofiep:kaiieecs B 1.1 pacTBopa;
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(B) OTHOLIEHHE MAcCChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbl WU B IPOLICHTAX;

() uncio Mo pacTBopeHHoro Bemectsa B 1000 r pacTBopuTes.

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

(B) NOBBINIEHUM TEMIIEPATYPbI; (r) NOHUKEHNH TeMIIePaTypbl;

(1) ymeHbIIeHHH 00BEMA.

Pemenue CUTYallMOHHBIX 3a1a4

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

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

C TOMOINBIO TaOMHI[ TepMOAMHAMUYECKMX BenuumH paccuntate DHor 298, DSor 298, DGor 298.
Omnpenenutp, 5K30- WIKA SHAO-TEPMUYHA JaHHAs PEaKLHMs; BO3MOXXHO JIM CaMOIIPOU3BOJIBHOE MPOTEKAHUE
eé€ nipu Temmneparype 298 K.

Pemenue: HeoOxonumble JaHHBbIE BO3bMEM B CIIPABOYHHKE:

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

CHsm —890,31 186.27 ~50.85

C @l -393,51 5,74 0

Him —285,84 130,52 0

1. Pacuer DHro298 .

B cooTBeTCcTBUU CO ciieacTBUEM 3aKkoHa lecca:

DHro = SniDHoc 1 ucx. - SniDHoc i npox. = DHoc CH4 - (DHoc C + 2 DHoc H2) =-890,31 - [-393,51 +
2(-285,84)] = +74,88 x]Ix.

Tak kak 3Ta BeJIMUMHA [TOJIOKUTENIbHA, PEAKIIMS SIBISETCS SHAOTEPMUYECKOM.

2. Pacuer DSor.

DSor = SniSoi npox. - SniSoi ucx. = SoC + 2SoH2 - SoCH4 =5,74 +27130,52 -186,27 = 80,51 Tx/K »
0,08 xJIx/K.

3. Pacuet DGor.

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

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

Tak kak DGor 298 > 0, To npu 298 K peakius caMonpor3BOJIbHO B MPSIMOM HaNpaBJICHUH HE TIOMAET.

3amaua 2. PaccumTaiiTe M13MeHeHUE SHTPONMHU, IHTAJIBIIMU U JHepruu ['nd0ca npu c.y. 1A peakuun
OKHUCJIEHUSI INIIOKO3bI /10 3TAHO0J1a, IPOTEeKAKIIel B OpraHnu3Me:

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

Pemenne:

HCTIONB3ysl (POPMYJIIBI JIJIsl pacueTa SHTPOMHH, SHTAIBIHKU U dHepruu ['mb0ca mpu C.y. IpOU3BEAEM pacyeT
JUISl peaKIuu

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

AH ° (peakmun) = 2 - AH® (C2H50H(x)) + 2 - AH® (CO2(r)) - AH® (C6H1206 (1B)) =

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/]»x/Monb

AS°298(peakuun) = 2 - AS°298(C2HS5SOH(x)) + 2 - AS°298(CO2(1)) - AS°298(C6H1206 (TB)) =



2-161.00+2 - 213.67 —-269.50 = 515.84 Ix/monb K

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

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

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

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

a) AG=AH-T xAS (1)

Paccuntaem AH u AS peakiuu:

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

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

0) ecniu 006a HanpaBieHUs mporecca paBHbl, To AG = 0,

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

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

3agaua 4. DHeprusi aKTHBAIlUM PEeAKIHMH KHCJIOTHOro ruapoJmsa caxapossl npu 37 °C paBna 102
k/[/M0J1b, 2 B NPHUCYTCTBUM (pepMeHTa J3HepPrusi akTHBAUMU cHUxkaercss A0 35 k/lx/Moab. Bo
CKOJIBKO pa3 ObIcTpee MPOTEKAeT peaKuus ruApoJIn3a caxapo3bl B IPUCYTCTBUH (pepMeHTa?
Pemenue:

BOCIIONIB3yeMcsl (PopMyInoit:

TeMIIepaTypy nepeseneM B kenbBuHbL: T =37 +273 =310
In k2/kl =-(35-102)/(8.31-10-3-:310) = 25.996

OtBeT: B mpucyTCTBUU (hepMEeHTa peakius npoTekaet opictpee B 1,95-1011 pas.
4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (YK-8)
1. IIpenmet xuMun. Xumus U okpyxaromas cpena. CBa3b XUMUU C METULIMHOM.
2. Xumuueckas cuctema (OTKpbITasi, 3aKpbITas, U30JIMpOBaHHas1). BHYTpeHHss sHeprusl.

3. Duepreruueckue 3(dexT xuMudeckux peakuuil. Buasl sHeprerndyeckux 3(PQeKToB XUMHUYECKUX
peaxiuii. @aKkToOpsl, BIUAIOUINE HA SHEPTETUYECKUH AP PEKT XUMHUUECKON peakuu (IPUPOAa U KOTUYECTBO
BEIIECTB - YYAaCTHUKOB peaKIuu). TepMOXUMHUYECKHE ypaBHEHHUs. TeruioTa M SHTANbIUS: XUMHUYECKOU
peakiuy, oOpa30BaHMs BELIECTBA, XMMUYECKOM CBs3M, cropaHus, (azoBoro mnepexoaa. CranmapTHoe
COCTOSIHUE BEIIeCTBa. 3aKkoH l'ecca M CIeCTBHS U3 HETO.

4. IloHsATHE SHTPONUU. DHTPOIHS BEIIECTBA, KaK (DYHKIHUS TEPMOANHAMHUECKON BepOATHOCTU. DakTopHl,
BIIMSIONINE HA U3MEHEHUE SHTPOIHHU B X0JI€ XUMUYECKON peaKIn.

5. N3o0apublii moreHiman peakuuu (cBobomnas sHeprus [u60ca). Kputepuii camMomnpous3BOIBHOCTH
peaxKuuii.

TunoBble 3aganua s 3k3amena (YK-8)

1. PaccunTaiiTe KOHCTAaHTY PAaBHOBECHS PEAKLIMUA OKUCIEHHUS 3TaHOJIa KUCIOPOJOM B YKCYCHBIN allbJIeTu
(opranuueckue coequHeHus xuakue) mpu 310 K.
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2. PaccuMraiiTe KOJIMYECTBO NIIOKO3bI M JUCTHIIIIMPOBAaHHON BOIBI Juist mpurotosienus 150 mi 40%-Horo
pactBopa (mI0THOCTE pacTBopa 1540 xr/m3).

3. Ilpu HeAOCTAaTOYHON KUCIOTHOCTH KEJIYJOYHOIO COKA IPUMEHSIOT BHYTPb (YaCTO BMECTE C MEIICUHOM)
pa30aBICHHYIO CONSHYIO KUCIIOTY C MaccoBoit noneit 8%. Onpenenure monsHbie Aoau HCI u Boabl B 3TOM
pacTBope.

4. OCHOBY MOYEYHBIX M NIEYEHOUHBIX KAMHEW MPEACTABIISAECT MAJIOpACTBOPUMBIN okcanar kanbius CaC204.
Jlns paccacbiBaHUS KaMHEW MNPUMEHSIOT MeToJ mnentu3anuu. Kakoe cTpoeHue uMeeT Mulleia 305
CaC204, nomydeHHOTO TIpH M30BITKE XJopuaa Kaiublua? Kakoli MOH MOXET ChIrpaTh Pojib MENTH3aTopa
JUTSL MUALIEJJTBI TAKOTO cocTaBa’?

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTeIH

Orenka Kommerentim
TOCTYKCHHSI pe3YJIbTaTa)
VK-8 JleMOHCTpUpYEeT  BBICOKMHA  YpOBEHb  3HAaHHMH  OCHOBHBIX
(UBUKO-XUMUYECKUX TIOHSATHA ¥ TEOPHi; OCHOBHBIX METO/OB
UCCIICIOBAHUSI B  XUMHH. [TpoBOIUT KOMIUIEKCHBIN aHamu3

(U3NKO-XUMHUYECKOW CYIIHOCTU IMPOIECCOB, MPOUCXOMALINX B
KUBOM OpraHu3Me, Ha KIETOYHOM U MOJIEKYJIIDHOM YPOBHE.
JIeMOHCTpPUPYET YMEHHE IPOrHO3MPOBATh CBOMCTBA BEILECTB U UX
PEaKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHAX OKPY>KarowLIeH
cCpenbl, B TOM YHCIE KUBOro opraHusma. CBOOOAHO MPHUMEHSET
(U3NKO-XUMHUYECKHE METO/IbI B IPO(PECCUOHATIEHON AEATEIbHOCTH.

COTITHYHOY
(85 - 100 6ammoB)

VK-8 JIeMOHCTpUpYET  XOpOUIMH  YpPOBEHb  3HAHMM  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIC/IOBAHUS B XUMHH. AHATU3UPYeT (PHU3UKO-XUMHUYECKYFO
CYIIHOCTh TIPOIIECCOB, TMPOUCXOASIINX B JKABOM 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 JIeMOHCTpUpYET  HEJOCTAaTOYHO  BBICOKHMH  ypPOBEHb  3HAHHI
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3HUKO-XMMHYECKUX TOHSATUH, ONpeAeNeHUIl U TeOpu.
(50 - 69 6amnos) JleMoHCTpHUpYyeT (GparMeHTapHOE TMPEACTABICHHE O NPUMCHCHHH

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATILHOM NESTEIbHOCTH.

VK-8 JleMoHCTpUpYyeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATUH ¥ METOAOB. 3aTpyAHSETCS JaTh OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOMAIINX B XUBOM OpraHusMme. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPUMEHATh  (U3UKO-XUMHUYECKHE  METOObl B
poeCCHOHAIBHOM JeSITeTbHOCTH.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

[Ipuctynas xk U3y4yeHUIO AUCLUILINHBI, B TIEPBYIO O4Yepeb 00ydatomuMcsi HEOOXOAMMO O3HAKOMHUTHCS C
conepkanreM padoueid 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 O0eCIIeUeHNne AUCHUIUTMHBD U «MarepruanbHO-TEeXHUYECKOe
obecriedeHne JUCLUUIUIMHBL, TporpaMMHOe oOecmeyeHue, mpodeccHoHanbHble 0a3bl JaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOJTHUTEIbHAS JTUTEPATYPA.




B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUINHBL.

Pexomennannu o0y4aromumcs o padore ¢ TeOpeTHIECKMMH MaTePHAJIAMH 110 JUCHHUILINHE
[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:
- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual ¥ JONOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOJIHUTEIbHOU
JTUTEPaTyphl;
- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAILIMOHHBIE CIIPABOYHBIE CHCTEMBI;
- OTBETUTD Ha BOIPOCHI JIsI CAMOCTOATEIILHON pabOTHI 10 TeMe, MpecTaBiIeHHbIe B myHKTe 3.2 PII/I;
- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).

Pexomenaanum mo padore ¢ HAy4YHOH U Y4eOHOM JJUTEepaTypoii
PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl U HeoOXonuMa IMpH IMOJATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX. OHa BKIIIOYAET
MpopaboOTKy JEKIIMOHHOTO MaTepuaia W PEKOMEHIOBAHHBIX HCTOYHHUKOB W JIMTEPATYpPhI MO TEMAaTHKE
JIEKUUH.
KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoi Ha pa3MenieHHsle B cucteme MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIMTEPATyphI 110
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXKeT ObITh BBHIMOJHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.
KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENLHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKaTh
OTBETHl HA KAXKIbIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HAa HMCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHWs M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.
B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO0 WM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);
- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
Pexomenanum no noAroToBKe K OT/AeJIbHBIM 32IaHUSIM TeKYILero KOHTPOJIsI

JlaGoparopHasi padora. IloaroroBky K J1a0OPaTOPHOMY 3aHATHIO OCYLIECTBJSIIOT B HECKOJbKO
JTaNoOB: NpeJABapUTEeIbHAsl MOATOTOBKA, HAYAJ0 paldoThl, ee BBHINOJIHEHHUS, COCTABJICHHE OTYETAa H
OLICHKHM padoThl npenoaasareaeM. [oToBsich K padore CTyIeHT, MpexKIe BCero, 10J1KEeH 0CO3HAThH ee
1eJb, YCBOMTh TEOPeTHYECKHH MaTepHuaJ, NOOMTHCH YeTKOro MpPeICTABJICHUS 0 XHUMHYECKUX H
APYrHX Ipoueccax, Ha KOTOPBIX OCHOBbIBaeTCs padora npudOpoB U yCcTaHOBOK. IIpu BbINOJIHEHNH
J1a0opaTopHOi PadoThHl HEOOXOAUMO COOTIONATH NMPABWIA TEXHUKH 0€30I1aCHOCTH, MPeAbsBJIsieMble K
CTyIeHTaM B y4eOHOI J1adopaTopuu XUMHH.
B xone naboparopHoil paboThl CTYAEHT JOKEH 3al0JHUTh COOTBETCTBYIOLIUE pa3fiesibl pabouel TeTpaau,
3aMuChIBasi CBOU HAOMIONEHUS, 3aMONHss TaOMUIbl, JAefas HeoOXOAMMbIE PACUEThl, BHITOIHAS MOCTPOCHUE
rpaduxoB. Terpaap odopmisseTcs HHIWBUIYaTbHO KaXIbIM CTyI€HTOM. B BbIBomax cliiefyeT MpUBECTH
YHCIIOBBIEC 3HAYCHHUSI TOTYUYEHHBIX BEIMYMH, KPAaTKO C(pOpMyIUpOBaTh OCHOBHBIE PE3yJbTaThl BHIOJIHEHHOM
pabotel. [locme odopmnenus maboparopHol padOTHI CTYACHT 3allMINAeT CBOIO pPadoOTy, MPEACTaBIISSA
3aloJIHEHHYI0 pabouyio TeTpajb MPEnojaBaTesi0 M OTBe4as Ha KOHTPOJbHBIE Bompochl. JlabopaTopHas
paboTa cyuTaeTCs MOJIHOCTHIO BBHITIOJIHEHHON U CTAHHOM TOJILKO MOCJIE €€ 3aIMTHI.
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6. YueOHO-MeTOnMYecKkoe M HHPOPMALHOHHOE 00ecTeYeHre I CIMIIIMHbI

6.1 OcHOBHas nuTEpaTypa:

1. XKomama A.B. Ob6mas xumus : y4eOHumK. - MockBa: [ DOTAP-Menna, 2014. - 400 c. - Tekcr :
anektponnbii  //  OBC  «KoHcynmpTaHT  CcTymeHTa By3a W MmeaBy3a  [cait]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. bensie A.Il., Kyuyk B.. ®usnyeckas u komiongHas xumus : yueOHuK. - Mocksa: [ DOTAP-Menua,
2021. - 816 c. - Tekcr : anexrponnslii // DbC «KoncynbTanT cryaeHTa By3a u Mensysa [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

3. XapuronoB 10.4., I'puropreBa B.JO., Kpacuok N.M. Ananutnueckas xumus. Ananutuka 1. OOmue
TeopeTHuyecKkue OcHOBBI. KadecTBeHHBIN aHanu3 : yueOHUK. - MockBa: ' DOTAP-Menua, 2022. - 688 c. -
Texct : onextponnbiii // 3OBC «Koncymbrant crTyneHTa By3a W MenBys3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970461839.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. TwoxaBkuna H.A. buoopranwdeckas XWMHs: PYKOBOJICTBO K MPAKTHYECKUM 3aHATHSAM : ydeOHOeE
nmocobue. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - Tekct : anexrponnbii // OBC «KoncynbranT
CTyZIeHTa By3a 1 MenBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html

2. MapaxoBa A. . ®uznyeckas xumus : yueOnuk. - Mocksa: [DOTAP - Meaua, 2020. - 228 c.

6.3 VlHble HCTOYHUKMU:

1. Hayunas snextponHas 6ubnuoreka Poccuiickoii akageMun ecTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllitoc - http://www.consultant.ru

3. Poccuiickas HanmoHanbHass On0oInoTexa - www.nlr.ru

4. Poccuiickoe 00pazoBaHue 7151 MHOCTPAHHBIX IpaxkaaH - http://www.russia.edu.ru/

5. CrnoBapu u >HIUKIIONIEIUH OHIaiH - http://dic.academic.ru/

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuueH31MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
Onepannonnas cucrema Microsoft Windows 10

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

2. VYuuBepcuTeTckasg  OMONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. ObC «KoHcynbpraHT cTygeHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHHe. |'yMaHUTapHbIE HAyKH . —
URL: https://www.studentlibrary.ru

4. IPR BOOKS: snexrponHo-6ubanorednas cucrtema. — URL: http://www.iprbookshop.ru
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