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METOANYECKHE MATEPUAJIbL, XAPAKTEPU3YIOIIHUE 3TAIIBI ®OPMHAPOBAHUSI
KOMIIETEHIIUU

Ilepeuens yueonvix 3a0anuit Ha ayOUMOPHBIX 3AHAMUAX

Tema 1. OcHOBBI XMMHUYECKOI TEPMOAUHAMUKH, XMMUYECKOT0 1 (ha30BOro paBHOBeCHSI.

1. KaxoBa cBsi3b Mexay TEIIOBBIM 3 dekToM peakiuu (J, U u3MeHeHueM JHranbiuu AH?
3aBUCAT JU TETI0BOU 3G dEKT peakuu OT MyTH peakuun?

2. Cdopmymupyiite 3akoH ['ecca. Ilpu kakux ycinoBusAX crpaBennuB 3akoH [ecca? Yto
Ha3bIBACTCSI TETUIOBBIM A (HEKTOM peaKIuu?

3.  Kak paccuutath TerioBoi 3PPeKT peakiuu, Moab3ysICh BEIMUNHAMU CTAHJAPTHBIX TETUIOT
oOpa3oBanus Beuectsa? byner nmu AH peaxuun H, + Cl, = 2HCI Tennoroii oOpazoBanust HCI?

4. Yro Ha3bIBaeTCs TEIIOTON oOpa3oBanus? byneT nu TemnoBoii a3d ekt peakun

HCI + NaOH = NaCl + H,O tennotoii oopazoBanusi H,O?

5. Uro Ha3biBaeTcs CTaHIAPTHBIMHU ycioBusMU? Kak M3MEHSETCS SHTalbIHsS CUCTEMbl MpHU
SH/IOTEPMUYECKUX PEAKIUAX?

6. Kaxk uzMeHsercs SHTANbIUS CUCTEMBI MPU IK30TEPMUUYECKUX PEAKLIUAX?

7. Kak wu3MeHseTcs BeIMYMHA DHHTPONMM TPU  CAMOIIPOM3BOJBHBIX Ipolieccax B
M30JIMPOBAHHBIX CUCTEMaX U mouemy?

8. Kak pemraercst BoIpoc 0 HanpaBJIE€HUN CaMOIIPOU3BOJIBHBIX MPOLIECCOB B HEM3OJIMPOBAHHBIX
CHUCTEMax Ha OCHOBE M300apHO-NU30TEPMHUUECKOTO U U30XOPHO-HU30TEPMHUUECKOTI0 MOTEHIINATOB?

9. Kakas cucrema Oosiee ycTOWYMBAa: C BBICOKAM WJIM HU3KMM 3HAuY€HHEM H300apHO-
M30TEepPMUYECKOTO MOTeHIIMAama?

10. KaxoBa cBs3b MEXIy U3MEHEHHEM H300apHO-U30TEPMHUYECKOTO MOTEHIHANA, SHTAIBIUH H
SHTPOMHHU MIPH MOCTOSHHOI Temiieparype?

11. Kaxkoe npaBuio JeXHUT B OCHOBE (pa30BOTO paBHOBECHS?

12. Yro Takoe ¢aza? Kakoe MakcumanbHOE ynciIo (a3 uMeeT AByXKOMIIOHCHTHAs cucTeMa?

13.  Yto Ttakoe kommoHeHT? Kakoe 4nciio KOMIIOHEHTOB MOXET OBITh B OTHO(A3HOM crcTeMe?

14. UYem xapaxTtepHa sBTekTHYeckas Touka? [IpakThueckoe 3HAYeHUE CHCTEM, OTBEUYAIOLIUX
TOMY COCTaBYy.

15. TlpuBenuTe nuarpaMMbl COCTOSIHHS JBYXKOMITIOHEHTHBIX CHUCTEM, CMEHIMBAIOIIMXCS KaK B
KUJKOM, TaK U B TBEPJIOM COCTOSIHUU, U TOJIBKO B KHJIKOM COCTOSTHUH.

16. Cxompko (a3 B OJHOKOMIOHCHTHOW CHCTEME, COJIep)Kalleld HaCBIIMEHHBIH map?
['ereporeHHa uiam roMoreHHa 3ta cucrema’?

17. KakoBo mMakcuMmalibHOE 4uCiO (a3 B OAHOKOMIIOHEHTHOU cucteme? UeMy paBHO MPHU 3TOM
YHCIIO CTENEeHEN cBOOOIbI U YTO ATO O3HAYAET?

18. Hauepture quarpaMmy COCTOSHUSI BOJBI U YKQKUTE TOYKON COCTOSIHHE CUCTEMBI, B KOTOPOI
YHCJIO CTENEHEeH CBOOOIbI paBHO eauHuUIle. YTO 3TO 03HaYaeT?

19. Kak 3aBuUCHT J1aBJIeHUE HACBHIIIIEHHOTO Mapa OT TeMIepaTypbl?

20. Kakas cucrema Ha3bsiBaeTcs Oe3BapuanTHOU? [IpuBenuTe mpumep.

21. Kakas cucrema Ha3bpiBaeTcsl OuBapuanTHoi? [Ipueaure npumep.

22. Kak ompenenuth TeMIlEpaTypy 3aMep3aHusi pacTBOpa M YHUCTOTO PpAcTBOPUTENSA 10
Juarpamme cocTosiHus Bozibl? Jalite 000CHOBaHUE 3TOTO ONPEACTICHHS.

23. Kak usmensiercs TeMieparypa KUIEeHNs BOAbl IPY YBEJINYEHUH BHEIIHETO AABJICHUS?

24. Cdopmynupyiite 3akoH Payns, omuchiBaromuii u3MeHEHHE JaBIEHUS HACHIIICHHOTO Mapa
pacTBOPUTENS C yBEIMYEHUEM KOHLEHTpPAllMUd pacTBOPEHHOro BemlecTBa. /laiite oOBbsICHEHHE ITOMY
HU3MEHEHHUIO.

25. Ilpu kakux KOHUEHTpauusax (00JpIIMX WIN MalblX) BepeH 3akoH Paynsa? [louemy?

26. Tlouemy njisi pacTBOPOB 3JEKTPOIUTOB B 3aKOH Payns creqyeT BBOOUTH M30TOHUYECKHUI
k0P unment (ko3 duument Bant-I'odda)?

27. Kak u3MeHseTcs TeMmIepaTypa 3aMep3aHus pacTBOpa MPH YBEIMYEHUH €T0 KOHIEHTpaluu?
[TpuBenuTe rpaduK M yKaKUTe 3TO U3MEHEHHE.

28.  Yto Ha3bIBaeTCs] KOHCTAHTOW PaBHOBECHSI U KaKOe €€ MPaKTUYeCKoe 3HaUeHue?



29. Kak omnpenenuTh KOHCTAaHTY paBHOBECHS, IMOJIb3YACh TaOJIMIAMU  CTaHAAPTHBIX
TEPMOJIMHAMUYECKHX BEJINYUH?

30. CdopmynupyiiTe TPUHIIAII CMEIICHUS PaBHOBECHIA, Ha3bIBaeMbIl ipuHIUIIOM Jle-IllaTenbe.

31. Kak wu3MeHseTcs KOHCTaHTa pPAaBHOBECHS IIPU  YBEJIMYEHUH TEeMIeEpaTypsl s
AK30TEPMUUYECKUX pEaKLInii?

32. Kak ompenenute KOHCTaHTYy pPaBHOBECHs NpU JIIOOOH TemmepaType, €cild H3BECTHa
KOHCTAaHTa PaBHOBECHSI IIPH CTaHIAPTHBIX yCIOBUSIX?

33. Ilpu kakux TemmepaTypax (BBICOKMX HJIM HHM3KHX) CIEIyeT MPOBOAUTH 3K30TEPMUUYECKHE
peaxiuu, 4ToObl MOJIYYUTh OOJIBIION BBIXOJ IPOAYKTOB?

34. Ilpu kakux Temmeparypax (BbICOKMX WJIM HHU3KHX) CJEIyeT MPOBOAMTH 3HIOTEPMUYECKHE
peaxiuu, 4ToObl MOJIYYUTh OOJIBIION BBIXOJ IPOAYKTOB?

35. UYro HazpIBaeTCs IeTepOreHHBIM PAaBHOBECHEM M KaK BBIPAKAETCSl KOHCTAHTA PaBHOBECHS
peakuuu CaCOs = CaO + CO,?

36. 3aBHCHUT M KOHCTAaHTa PAaBHOBECHUS OT KOHIEHTPALMU BEIIECTB, B3SATHIX AJIS MPOBEICHUS
peakuuu?

Tema 2. XuMHuuYecKas KHHETHKA U KATAJIN3.

1. Uto Ha3bIBaeTCs CpelAHE M HCTUHHOM CKOPOCTAMM PEaKIUHM? YpaBHEHHE PEaKIMU IEPBOTO
nopsijika.

2. KakoB (pu3ndeckuii CMBICT KOHCTAHTBI CKOPOCTH M OT Y€TO OHA 3aBUCHUT?

3. YTo Ha3bIBaeTCs MOJIEKYJIAPHOCTBIO peakuu? IIpuMepsl MOHO- U OUMOJIEKYJIIPHBIX PEAKIINUM.

4. Yto HA3BIBAIOT MOPSAIKOM peakuuu? B kakux ciaydasx OMMOJICKYJIsIpHAs PEakivs OMUCHIBASTCS
yYpaBHEHHEM NEPBOIO Mopsiaka’?

5. Uto Ha3bIBaeTCs MEPUOAOM MOIyNpeBpalieHus1? B kKakux ciaydasx OH 3aBUCUT OT KOHIICHTPAIIH,
a B KaKuX — HET?

6. B uem 3axmrouaercs npasuio Bant-I'odda? Bua u ananus ypaBHeHus AppeHuyca.

7. YTo Takoe 3Heprus akTuBaLuu’?

8. O0mmii MexaHu3M JCUCTBUS KaTtanu3zaTopa. Kak oH BiuseT Ha paBHOBecue?

Tema 3. DaekTpoxumus.

1. Yrto Ha3bIBaeTCs YACIBHOM M DHKBHUBAJEHTHOM 3JIEKTPONPOBOJHOCTHIO? EnuHMIBI HX
U3MEpPEHHUsL.

2. Yro Ha3pIBaeTCAd NOJBMKHOCTBIO HMOHOB? I[loueMy HOHBI C ManbIM pajuycoM MEHee
HOJBWKHBI, 4eM Oosbine?

3. Uro Ttakoe pa30aBiIeHHE PACTBOPOB M KaK OHO BIIMSET HA YJCIbHYIO U DKBUBAICHTHYIO
3JIEKTPOIPOBOJHOCTD CUIIBHBIX 3JIEKTPOIUTOB?

4. Tlouemy C yBENMYEHHEM KOHLIEHTPALIMM SKBUBAJICHTHAs 3JIEKTPONPOBOJHOCTb PACTBOPOB
yMEHbIIIaeTCA?

5. KakoBa cBsi3b MEXAy CKOPOCTBIO IBHKEHUSI HOHOB U €70 MOJABUKHOCTBIO?

6. Ilouemy mnpu HeHTpanu3aluM CHJIBHOW KHUCIOTHI IIEJIOYbIO  3JIEKTPOIPOBOJIHOCTh
yMeHbIaeTcs?

7. Ilouemy mnpu HeilTpanuzanuu Cc1abOH  KUCIOTHI  HIEJTOYbIO  3JIEKTPOIPOBOJIHOCTh
yBEJIMUUBaeTCs?

8. 3akoH passeneHus OctBaipia. Kak 3aBHCHUT KOHCTaHTa AMCCOLMAIMM OT KOHIEHTPALUU
ciaboro 3aexTposuTa’?

9. CrpoeHnue ABOMHOTrO 3JIEKTPUUYECKOTo ¢ia0sl. KakoBbI IPUUMHBI €r0 BO3HUKHOBEHUS?

10. Ilpumepsl oOpaTHMBIX 3J€MEHTOB. Peakinu, NpoTeKarolle Ha 3JIEKTPOAax B IPSIMOM U
00paTHOM HarpaBJICHUH.

11. Yro Ha3bIBalOT CTAHJAPTHBIM SJEKTPOJHBIM TOTEHHHATIOM? YUTO MNPUHATO 3a YpOBEHb
0TCYeTa MOTEHLUAJIOB?

12. Dnextpoasl mnepBoro u BToporo poja. Ilo KakuM ypaBHEHHSM pacCUUTHIBAIOT MX
HOTEHIIUAIEI?

13. Yto Takoe 37eKTpOJ CPAaBHEHHUS U B UEM €r0 IPAKTUYECKOE 3HaUYeHuE?



14. Kaxk moxno mytem uzmepenus IJIC onpenenuts pH pactBopa?

Tema 4. KoJulouaHble cHCTeMbl, MOJy4YeHHe, ONTHYECKHE W MOJIEKYJISPHO KHHETHYeCKHe
cBolicTBA.

1. OxapakrepusyiiTe KIacCU(UKAIMA TETEPOTCHHBIX JHUCIEPCHBIX CHCTEM 10 Pa3IMYHbIM
MpU3HAKaM.

2. Jlaiite onpeneneHNe KOJUIOUAHON CUCTEME.

3. Uto Takoe nuoQoOHbIe U THOPUIbHBIE TUCTIEPCHBIE CUCTEMBI?

4. O0bscHUTE pa3Indie CBOOOTHOIMCIIEPCHBIX U CBA3HOAMCIIEPCHBIX CUCTEM.

5. OnumuTe MONy4YeHHE KOJUIOMAHBIX CHCTEM METOJOM KOHjaeHcaruu ((pusmueckod u
XUMHUYECKOM).

6. [IpuBenute Gpopmyny munenisl 3051 Ag Cl, nonyuennozo o peakuuu
AgNO; KCI = AgCl + KNO;s (ipu n36s1TRe AgNO3)

7. Kakum 3apsoM 0671a1at0T KOJUTOUIHBIE YaCTUIIbI?

8. Kakue ontnueckue CBOWCTBA XapaKTEPHBI I KOJUIOUIHBIX CHCTEM?

9. IlpuBenute ypaBHeHue Poanes s cBeropaccesHusi (omanecueHius). Kakoro mpaktudeckoe
3HAYEHUE 3TOT0 YpaBHEHUS?

10. Kakue ontudeckue npruOOpsl OCHOBaHBI Ha CBETOpacCesTHUN?

11. Yewm ¢ryopecueHIHs OTINIALTCS OT OMaJeCICHIINH?

12. Kakue ocobennoctu umeet 3akoH Jlambepra-byrepa-bapa, onuceiBaromniuii moriomieHue cBeTa
(abcopOmwro cBeTA) IS UICTUHHBIX M KOJUIOMIHBIX PACTBOPOB.

13. IlpumMeHuma 11 MOJIEKYJISIPHO-KMHETUYECKAsl TEOPHS K KOJTTOUTHBIM cuctemMam? OObsICHUTE.

14. Yto Takoe OpOyHOBCKOE ABMKCHUE, THPPY3usi?

15. Omumute ocobeHHocTH au(Gy3UH B KOJJIOMAHBIX cucTteMax. Uto Takoe KoddguimeHT
muddy3un?

16. IlpuBenute ypaBHeHHE DHHINTEHHA 11 Kodpdurnmenta quddys3um.

17. Yto Takoe ocmoruyeckoe naBieHue? Kak OHO 3aBUCUT OT MaJspHOM M YacCTHUYHOU
koHueHntparuu? [IpuBenure ypaBHenue Bant-I'odda.

18. OmumuTe 0COOEHHOCTH OCMOTHYECKOTO JaBJICHMS KOJUIOMJTHBIX CHCTEM B CpPaBHEHHH C
pacTBOpaMy HU3KOMOJIEKYISIPHBIX COSIMHEHUN.

Tema 5. [loBepxHocTHBIE siBJeHus U aacopoums. Kosutonaubie ITAB.

1. Kakue siBneHrs Ha3bIBAIOT MMOBEPXHOCTHBIMU U B YEM 3aKJIFOUAIOTCS UX PUIUHBI?

2. [Touemy 115t TMO(POOHBIX KOJJIOUTHBIX CHCTEM XapaKTepeH U30bITOK CBOOOIHOI MOBEPXHOCTHOM
SHEPTUU U KAKOBBI IIyTU €T0 CHIKEHUS?

3. B uem paznuune Gpu3nuecKor 1 XUMUIECKOUN ajacopOommm?

4. Yto o3HayaeT aJicOpOIIMOHHOE paBHOBecHE?

5. KakoBbI OCHOBHBIE TIOJIOKEHUSI TEOPHH MOHOMOJIEKYJISIPHOM aficopOrun- Teopuu Jlenrmropa?

6. IlpuBenute ypaBHeHue JIeHrMiopa 1 001acTH €ro NPUMEHUMOCTH K U30TEPME aJCOPOLINN.

7. KakoBbl mpHUYMHBl aACcOpOLMU HMOHOB Ha rpaHule ¢a3 (TepMOAMHAMHYECKas TpPaKTOBKa
aZIcOpOIIMU ¥ YCTAaHOBJICHUS paBHOBECHS)?

8. B uem 3akimouaetcs npaBuiio PasHca- [leckoBa g nzduparenbHoi agcopounn?

9. Uto Takoe MOBEPXHOCTHOE HATSHKEHUE KUIKOCTEH, KAKOB €ro (PM3WYeCKHil CMBICT U €IUHUIA
u3MepeHusi?

10. Kakue BeniecTBa Ha3bIBalOTCS MOBEPXHOCTHO-aKTUBHBIMU? KakoBo cTpoenue monekyn ITAB?

11. IlpuBenute ypaBHeHHE U30TepMBI aacopOunu ['ub0ca u mpoaHaANU3UPYITE €ro NpuMeHeHHe K
M30TEepMaM MOBEPXHOCTHOTO HATSKEHUS B BOJIHBIX PACTBOpPaX PpPAa3IMYHbIX BEIIECTB.

12. Yt0 Takoe MOBEPXHOCTHAsI aKTUBHOCTh U KaK OHA MeHsieTcs i pasnuuHbix [IAB mo npaBuny
Tpay6e?

13. Onumute crpoeHre Mosekysn KowmouaHbeix [TAB (Munemnsapasix [TAB) u cocrosiHue ux B
pacTBope.

14. Onwumute K1accuUKaIyio U MpakTUYecKoe MpUMeHeHne Koumonaubix [TAB.



Tema 6. DjiekTpryecKue CBOHCTBA, YCTOHYHBOCTD M KOATYJISIHSA KOJJIOMIHBIX CHCTEM.

1. KakoBbI IpUUMHBI BOSHUKHOBEHUS ABOWHOTO 3ekTpudeckoro ciod (J2C) Ha rpanuie paznena
¢da3? Onummre crpoenue 3toro [13C.

2. Yto takoe muuesna? [lpuBeaure cxemy crpoenuss u popmyinay muiesmibl. Kak 3aBUCHT 3HAK
3apsi/ia KOJUTOMIHOM YacTHUIIBI OT AJIEKTPOJINTa —CTabumu3aTopa?

3. Uto Takoe »SIEKTPOKMHETHMYECKUH TOTEHIMal M KaK OH MEHsAeTCs Mpu J00aBIEHUU K
KOJUIOMJTHOMY PacTBOPY JIEKTPOJIUTOB?

4. Yrto Takoe arperaTUBHOS M KMHETUYeCKas (CeIMMEHTAI[IOHHAs) YCTOMUYNBOCTh?

5. OT yero 3aBUCUT KHHETHYECKAs] yCTOWYMBOCTh JUCTIEPCHONW CUCTEMBI?

6. Kak MeHseTcss arperatuBHas YCTOWYMBOCTb KOJUIOMAHBIX PpAcTBOPOB TpHU J00aBICHHUH
ANEKTPOIUTOB? UTO Takoe U303JIEKTPUUECKOE COCTOSTHHE?

7. B yem 3akioyaeTcsl CyHUIHOCTh (DU3MUECKON TEOPUM YCTOMUMBOCTH M KOATyJALUU- TECOPUU
JJIDO?

8. B ueM cocToNT MexaHU3M KOAryJsSIlIMU KOJUIOMIHBIX CUCTEM JJIEKTPOIUTAMU?

9. Kakue cymiecTBYIOT HpaBWiIa KOaryJsinuu 3oJei snexTponutamu? ChopmynupyiTe mpaBuia
3HauyHOCTH (mpaBwio lynbie-Iapan).

10. Yto Takoe mopor koaryisuuu? Kak BiIMsieT BaJeHTHOCTH, aJCOPOIMOHHAS CIIOCOOHOCTH U
paanyc MOHA — KOaryJsiTopa Ha opor Koaryisiiuun?

Tema 7. PacTBopbl BBICOKOMOJIERYJISAPHBIX coeauHennit (BMC). Peosiornveckue cBoiicTBa
pacTBopoB BMC 1 KO/LIOMIHBIX CHCTEM.

1. Onumure xnaccudukarmu BMC no nmpoucXoXIeHHIO CTPYKTYpe MakpoMoJeKyl U (a3zoBoMy
COCTOSIHMIO.

2. KakoBbI OCHOBHBIE MeTOIbI MoJydeHuss BMC?

3. B uem cocTtouT pasznuuue nporeccoB pactBoperrss BMC u HU3KOMOJEKYISIPHBIX COEIMHEHUI?
Yem 310 paznuuue o0bsICHIETCS?

4. Yro takoe HaOyxanue? [louemy HaOyxaHHE MPOTEKAECT CAMOIPOU3BOJILHO?

5. Uto Takoe cTeneHb M CKOpOoCcTh HaOyxaHus? Kakue ¢akTopbl BIUSIOT Ha CTENEHb M CKOPOCTD
HaOyxaHus?

6. Kakoe HaOyxaHue Ha3bIBaeTCs OrpaHUYECHHBIM U HEOTPAaHUYEHHBIM?

7. Kakue cBoiictBa cOmmkaroT pactBopsl BMC ¢ komtonaHbIMU pacTBOpaMu?

8. I1o kakum npusHakaMm pactBopsl BMC M0XHO OTHECTH K UCTUHHBIM pacTBopam?

9. OnuuuTe TEPMOJUHAMUKY CaMOIIPOU3BOJILHOTO PACTBOPEHUS MOJISIPHBIX U HeOJsipHBIX BMC.

10. Kak Bmusier pH cpenpl Ha HaOyxaHue O€ITKOB?

11. Yrto 3HaYUT HEIOTOHOBCKHE (HOPMAIbHBIE) U HEHBIOTOHOBCKHUE (AHOMAJIbHBIE) KUJIKOCTH?

12. K kak¥M S>KHAKOCTSM 10 PEOJIOTUYECKUM CBOMCTBAM OTHOCATCS pacTtBopel BMC wu
KOJUJIOMJIHBIE PacTBOPHI?

13. Onumute ypaBHeHue [lyaseitns u ero npuMeHeHHe )1l KaWIIIPHONM BUCKO3UMETPHUH.

14. Kakum o0pa3oM, HCIONB3ysI BUCKOZUMETPHUUSCKUNA METOJ] MOKHO ONPEIEIIUTh MOJIEKYJISIPHYIO
maccy BMC? IpuBeaute pacueTHbie GopMyIibl U TpaduKy.



3aoanus 014 meKyuie2o KOHmpo.is

NHaukaTopbl 10CTHKEHHS:

OIIK-2.2. Wcmonb3yeT OCHOBHBIC (DH3UKO-XUMHUYECKHE M XHUMHUYSCKAE METOJbI aHaIm3a IS
pa3paboTKu, MCCIEAOBAHUN U IKCHEPTU3BI MPOAYKIHUUA OOIIECTBEHHOTO MUTAHHS M HCIIOJIb3YyEeMOTO
CBIPbS

Tunogvle pacuemno-ananrumuyuecKue 3a0aHuA/3a0a4u:
Tema 1. OcHOBBI XUMH4YECKOH TEPMOANHAMHKH, XUMHYECKOI0 1 (pa30B0Oro paBHOBECHS

1. IlnoTHOCT, BOAHOrO pacTBOpa, comepxkamero 10 macc. % Na,COs, paBHa 1102mkr/m’.
Onpenenuts MOJISIPHYIO M MOJISUTBHYIO KOHIIEHTPALIMIO COJIU U €€ COJIep’KaHHe B MOJIbHBIX MTPOLIEHTaX

2. Onpenenute MOJSIPHOCT H HOPMAIBHOCTH pacTtBopa xyopuaa amomusus (AlCls),
conepxaero B 1 mutpe 13,35 rpamm xsopuaa amomunus (AlCls).

3. Ha turpoBanue HaBecku 0,1133 rpamma xumudecku uncroro okcanata Hatpus (Na,C,0.) B
kucnoil cpeae nomwio 20,75 MULIMAUTPOB pacTBopa MapraHuoBku (KMnO,). Haiitu HopmanbHOCTh
pactBopa nepmanranata kamus (KMnOs) (OTBeT. HOpMaJBHOCTH pacTBOpa TMEpMaHraHaTa Kajus
pasHa 0,08 H,)

4. Cxonpko rpaMM mnepManranara kaamsa (KMnO,) nortpebyercss Ui NpUTOTOBIEHUS S
autpoB 0,1 HOpmanbHOro pactBopa mnepmanraHata kanus (KMnOs), ecniu OH mnpeaHa3HadyeH Jyis
peakiu BoccTaHoBeHns 10 Mn"? (Otser. Macca nepmanranara kanus (KMnO,) pasna 15,8 rpamm.)

5. OnuH Monb (Topoyriepoja pacimupsercss o0paTUMO M aauabaTUYeCKu BJBOE MO 00bEMY,
IIpH 3TOM Temneparypa nagaet ot 298.15 no 248.44 K. YUemy paBHo 3Hauenue Cy?

Tema 2. XuMH4YeCKasi KHHETHKA M KaTAJIH3

1. Peakuus BrOoporo mopsnka A + B— P mnpoBoguTcss B pacTBOpe C HayaldbHBIMHU
koHueHTparusaMu [A]o = 0.050 mons/n u [B]o = 0.080 monw/n. Uepes 1 4 KoHIIEHTpanus BemecTsa A
ymenbimmiack A0 0.020 monbe/n. PaccunraiiTe KOHCTAaHTY CKOPOCTH U MIEPHOABI MOJIypachaga 000X
BemecTB (0TBeT k& = 0.248 n/(Monb X MuH). t 1, (A) =42.8 muH; t 1, (B) = 123 Mun.)

2. Kak BbIpakaeTcsi CKOpOCTh peakiuu cuHTe3a ammuaka 1/2 N, + 3/2 H, = NH; uyepes
KOHIICHTpAIUU a30Ta U Bojopozaa?

3. Kak u3MeHHTCSl CKOPOCTh peakuuu cunTe3a ammuaka 1/2 N, + 3/2 H, = NHs, eciin ypaBHeHne
peakuuu 3anucarb B Bujae N, + 3H, = 2NH;?

4. Yemy paBeH MOpsIOK meMmeHTapHbix peakuuit: a) Cl + H, = HCI + H; 6) 2NO + CL, =
2NOCI1?

5. Kakue u3 mepeuuclieHHBIX BEJIMYMH MOTYT IMPHHHAMAaTh, a) OTpHUIATENbHbIC; 0) IpOOHBIE
3HAYEHHs: CKOPOCTb pEaKlUH, MOPSA0K PEaKIuu, MOJEKYJISIPHOCTh PEaKIMH, KOHCTaHTa CKOPOCTH,
CTEXHOMETpUIECKUil K03 pumment? _

Tema 3 DiekTpoxumus

1. Paccunrtarh ynenbHYIO 3J€KTPOIPOBOAHOCTH aOCONIOTHO uncToi Bobl mpu 25°C. MonHoe
npousBeenne Bo bl ipu 25°C pasno 1.00- 107,

2. Y nenpHas 3JEKTPONPOBOAHOCTh OeckoHeuHOo pa3daBieHHBIX pacTBOpoB KCl, KNO; u AgNO;
npu 25°C pasHa coorBercTBeHHO 149.9, 145.0 u 1334 Cm m> momb'. Kakoa yrenbHas
AJIEKTPOINPOBOJTHOCTh OeCKOHEUHO pazbaBiieHHoro pactsopa AgCl mpu 25°C?

3. YnenbHas 3J€KTPONPOBOJAHOCTh OECKOHEUHO pa30aBICHHBIX PACTBOPOB COJISTHOM KHUCIIOTHI,
XJIOpH/Ia HaTpHs U anerara Hatpus npu 25°C pasHa cootBeTcTBeHHO 425.0. 128.1 11 91.0 CMM* Monb™.
KakoBa ynenbHas 3J€KTPONPOBOJHOCT OECKOHEYHO pa30aBICHHOTO PAcTBOPA YKCYCHOW KHCIIOTBI
npu 25°C?

4. Y nenbHas 31€KTponpoBoaAHOCTb 4% BonHoro pactsopa HoSO4 npu 18°C pashna 0.168 Cm e
" mnotHoCTH pactBopa - 1.026 rem™. Paccuurarh S9KBHBAIEHTHYIO 2JIEKTPOIIPOBOIHOCTE PACTBOPA.



5. YnenbHasi 3JIEKTPONPOBOJHOCTh HachimeHHOTO pactBopa AgCl B Bome mpu 25°C paBHa
2.2810* Cm M a yaenbHas SIeKTPONpOBOAHOCT BoAbl 1.16:10* Cvm™'. PaccunTarh pacTBOPHMOCTE
AgCl B Bozie npu 25°C B MOJIb T

Tema 4. Ko/utiomaHble cucTeMbl, MOJy4YeHHE, ONTHYECKHE M MOJIEKYJSIPHO-KHUHETHYeCKUe
CBOliCTBA

1. Ompenenure BENWYHHY YyAEIbHOW IMOBEPXHOCTHU CYCHEH3UMM KaoyinHA (TUIOTHOCTh paBHA
2,5-10° kr/m3), ecnu ImapooOpasHblE YaCTHIBI CYCIIEH3UM HWMEKT JUCTEPCHOCTH 2-106 M.
CycrnieHsuio cuuraiite MOHOAMCIIEpCHON. OTBET qaiiTe B M ' U B MY/KT.

2. 30J1b PTYTU COCTOMT M3 IAPUKOB paauycoM 3-107 M. UeMy paBHa CymMMapHasi OBEPXHOCTh
gacTul 30511, oopasyromuxca u3 300 r prytu? [InotHOCTs pTyTH paBHa 13,56-10° kr/M3

3. Ilpy HM3roTOBIEHMM SMYJIbCHMM Macjia B BOJE JAMAMETP Kalelb Ipd MAalluHHOM
nepemMenBanuy cocrapiisier4-10—6 M, a mpu pyuyHom B36anTeiBanuu 2-10-5 m. HaliguTe, BO CKOJIBKO
pa3 yaenbHas IJI0IIa b ITOBEPXHOCTH SMYJIBCHU Maciia MPU MALIMHHOM MepeMEIINBaHUuH OO0JIbIIIe, YeM
IpH Py9HOM B30anTeiBanuu. I1noTHOCT Macna pasHa 0,8:10° kr/m3.

4. Paccuuraiite cpeHUIN qUaMETp YacCTHL] CUJIMKAress, €CIM €ro yAejlbHas OBEPXHOCTh paBHA
8,3-103 m*/kr, a mmoTHOCTH p = 2200 Kr/M™M3.

5. KakoBa 0o0Iias MOBEPXHOCTh 5 KI' YIUIsi, €CJIM CPEIHMM paauyc vactuil paseH 2,4-107° m?
[TnotHOCTH yriust coctaisier 1800 kr/m3.

Tema 5. [loBepxHocTHBIE siBJIeHusI U aacopouusi. Konnonanvie [TAB.
1. ITokaxurte, 4Tto afcopOLMs MeTaHa Ha CIIOAE MNOJUMHSETCS ypaBHeHHIO JleHrmiopa, u
Haiiaure rpa)uyecKyd KOHCTaHThI 3TOT0 YPaBHEHMSI 110 CIEAYIOIIUM JAHHBIM:

Jasnenne, P-10-5, ITa 19,2 15,2 1,6 1,2 0,4
A nicopOupoBaHHOEKOIMYECTBO, | 65,0 59,9 11,7 11,2 4,0
MM’/cM?

2. Tlokaxute, 4ro amcopOIlMsi aproHa Ha CTEKJIEe NOMYMHSACTCS ypaBHeHHIO JIeHrMmiopa, u
HaiiuTe rpaduyeckyd KOHCTAHThI TOTO YPABHEHHUS 10 CJAEAYIOLIUM JaHHBIM

Jlasnenwue, P-107°, Tla 73,0 37,3 19,6 10,6 5,7 2,2 1,0
AnicopOupoBaHHOEKOIMYECTBO, | 9,4 7.5 6.3 4,3 2,56 1,2 0,4
MM°/cMm?

3. ToxaxwuTte, 4To aACOPOLMA OKHCH YIIepo/ia Ha KOKOCOBOM YTJIETIOAYMHSETCS YPaBHEHUIO
Opelinuiixa, ¥ HaliauTe rpadUYecKyd KOHCTAHThI 3TOTO YPABHEHHUS 10 CIEAYIOIIUM JaHHBIM:

JlaByienue, cM pT. CT 10,1 18,8 32 43 54 67
AicopOUpOBaHHOEKOJIMYECTBO, | 8,54 13,1 18,2 21 23,8 26,3
cM3/T

Tema 6. DnekTpHYecKHe CBOMCTBA, yCTOHYHBOCTD M KOATYJISINHUSA KOJJIOUAHBIX CHCTEM

1. Paccuuraiite -OTEHIMAN YACTHII MOJTUCTHPOIHLHOTO JIATEKCA: CMEIEHNE IBETHON TPaHUIIBI
3011 1py dJekTpodopese cocrapisger 2,5-107 M 3a Bpems 1=60 muH. HanpskeHue, MPUIOKEHHOE K
KoHIlaM dJekTpoaoB, E=115B. Paccrosane wmexnay osnexkrpomamu [=0,55 ™. Judnexktpuueckas
IPOHMIIAEMOCTE cpebl paBHa 81. Bsaskocts cpeasl | = 1.107 IMa-c. Dnekrpudeckas nocrosHHas €0 =
8,85-10" d/m

2. PaccunraiiTesnekTpOKWHETHUYECKUUITOTEHITHATHATPaHUTIEKepaMUeCKUHPUITBTP-
BonHbipacTBOpKCl, ecnum mpu  mpoTeKkaHMM ~— pacTBOpa  mojx  JaBieHuem p = 3,1
104ITanmorennuanteuenuscocrasun U= 1,2-10 -2 B.




3. CpoiicTBa aucnepcuoHHol cpensl npu 298,2 K: ynenbHas anexkTponpoBoaHocTs ¥= 0,141
Cm-m'. Konnentpanus Boguoro pactsopa KCl cocrasnsier 0,01 M, BA3kocTh pactBopa n = 8,94-10
ITa-c, nponuniaemocts € = 78,5

4. DIeKTpOKMHETHYECKUM MoTeHIMan yacTtul] ruipo3ois S0 MB. Ilpunoxennas Baemnss 91C
240 B, paccrosiHre Mexay ekTpoaaMu 40 cM; BBIYUCTHTD 3JIEKTPOPOPETHIECKYIO CKOPOCTh YaCTHIL
3014, ecaM (GopMa HMX LMIMHApHYecKas. Bsaskocts Boasl n=1-10"° Ila-c, aumdnekrpudeckas
IIPOHUIIAEMOCTD cpelibl 81.

5. DAeKTpOKMHETUYECKU MmoTeHuan yactull rujipo3ois 50 MB. Ilpunoxennas Baemnss 91C
240 B, paccrosiHre Mexay ekTpoaaMu 40 cM; BBIYUCTHUTD 3JIEKTPOPOPETHIECKYIO0 CKOPOCTh YaCTHIL
30015, ecnu dopMa WX MOWIMHApHYecKas. Bsskocts Boabpl m=1 10 -3 Ila-c, mudnexTpudeckas
IIPOHUIIAEMOCTH cpelibl 81.

Tema 7. PacTBOpbl BBICOKO MOJIEKYJISAPHbIX coeanHeHuit (BMC). Peosiormueckue cBoiicTBa
pactBopoB BMC u KO/UIOMIHBIX CHCTEM

1. Ilpyu wu3MepeHUM BS3KOCTH pPACTBOPOB MOJUMEpa B TETPaXJIOPMETaHE C MOMOILBIO
KaNWUIIPHOTO BUCKO3UMETPA MOJIYUYEHBI CIETYIOIIUE JaHHbIE:

KonnenTparnus, 0 1,7 2,12 2,52 2,95 34
/oM’

Bpewms ucreuenus | 97,6 115,1 120,2 124,5 129,9 134,9
pacTBopa, ¢

K=1,8107, a= 1. PaccunTaTh MOIEKYISAPHYIO MACCy IIOJMMEPA.

2. Bpewms uctedenus u3 Buckosumetpa s 0,8%-noro pactsopa nonumepa (CsHsCl-), pasHo 53
Cc, a BpeMs ucredeHus pactBoputens 40 c. BelunciuTe OTHOCUTENBHYIO, YACIBbHYIO U IPUBEIECHHYIO
BA3KOCTH PacTBOpa MOJIUMEpa.

3. XapakTepucTuueckasi BI3KOCTh BOJHOIO pacTBopa MOJIMBUHUIIOBOTO criupTa npu 50°C paBHa
1,11'10° m*/Moinb. Beruucure cpenion MoJIeKyIspHyto Maccy noaumepa (K = 6,04:10° mons/M’; o =
0,67).

4. XapakrtepucTuueckass BA3KOCTb pacTBOpa INoJMBHUHMWIANeETara B amneroHe npu 50°C paBHa
1,75:10° M*/mMomnb. Beraucnure cpemHion MoneKyIspHyto Maccy nomuMepa (K = 2,87:10° mons/m*; o =
0,67).

5. XapakTepucTuueckass BS3KOCTb  pacTBOpa  UEJUIIOJIO03bl B pacTBOpPE  THAPOKCHIA
terpaamuamMenu (I1) npu 25°C pasaa 6,9107 M’/Monb. Berurcnure cpefHio0 MOIEKYISPHYIO MacCy
nomumepa (K =2,29-10° momns/m*; oo = 0,81).

Kpurepun ouenku (B 6aj1ax):

- 20 OamioB BbICTaBIIAETCS O0y4YarOIMIEMYCsl, €CIIU 3aJ]aHiE BBIIIOJIHEHO MPAaBUIBLHO, OTBET MOJHBIA U
NPaBUJIbHBIHN, BO3MOXHA HECYIIECTBEHHAs OIINOKA.

- 15 GannoB BeIcTaBIsETCS O00YUaIOUIEMYCs, €CJIHM 3aJlaHUE BBIMOJIHEHO MPAaBUIBHO, OTBET HEMOIHBIN
WIN JIONYIIEHO He 6oJiee IByX HECYIIECTBEHHbIX OIITHOOK.

- 10 6amioB BbICTaBISETCA OOYYarOLIEMYCsl, €CIIM 33JaHHE BBIOJIHEHO HE MEHEE 4eM HaIlOJIOBHHY,
JIOMYIIIEHA OJIHA CYIIECTBEHHAsl OIIMOKA U IBe-TPU HECYIICCTBEHHBIE.

- 5 0ajuI0B BBICTABIAETCS OOYYAIOIIEMYCs, €CIIM 3a/laHUE BBINIOJHEHO MEHEE YeM HAIOJOBHHY WU
COJICPKHUT HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK

- 0 6ay10B BBICTABIISIETCS] O0YYAIOMIEMYCS, €CIIH 33JaHUE HE BBIIIOJIHEHO.



3aoanus 011 meoOpPYECcKo2o pelimunza

NHaukaTopbl 10CTHKEHHUS:

OIIK-2.2. Wcmonb3yeT OCHOBHBIC (DH3UKO-XUMHUYECKHE M XHUMHUYSCKAE METOJbI aHaIm3a IS
pa3paboTKu, MCCIEAOBAHUN U IKCHEPTU3BI MPOAYKIHUUA OOIIECTBEHHOTO MUTAHHS M HCIIOJIb3YyEeMOTO

CBIPbs

Temamuka ooknaoos:

1.  OcHOBbI pU3NYECKON XUMUH.
2. BHyTpeHHSII SHEprus, SHTANBIUA, SHTPONMS U TEPMOJMHAMUYECKHE IOTEHLHUANbI Kak
(GYHKIMHM COCTOAHUSA (TEPMOJAUHAMUYECKUE (PYHKIINH).

Tepmoxumus.

A R RN ol

ONEKTPOXUMHUSL.

3aKOHbBI TEPMOJIMHAMUKH.
TepMonnHaMu4ecKkue MOTEHIUANIBI CHCTEMBI.
XuMuyeckasi KHHETHKA U KaTallu3.

da3oBble (TeTepOreHHbIE) PABHOBECHS.
TepMmoanHaMuyeckue CBOMCTBAa pacTBOPOB.

10. DneKkTponpoOBOIHOCTH PACTBOPOB AJICKTPOJIUTOB.
11. OCHOBBI KOJUIOUIHON XUMHUU.

12. KomiouaHbie CUCTEMBI.
13. JlucnepcHble CUCTEMBI.
14. Jlmanu3 u ocMoc.

15. TepmonuHamMuKa NOBEPXHOCTHBIX SIBJICHHM.

16. ®dusnueckas 1 XuMuIecKasi aacopOrus.

17. TloBepxHocTHO-akTuBHBIE BemlecTBa (IIAB) 1 nHaKTUBHBIEC BEIIECTBA.
18. JIBoitHoii snexktpudeckuid cioit (I2C).

19. YcToiunBOCTh NUCIIEPCHBIX CUCTEM.

20. Koarymanus KOJJIOUIHBIX CUCTEM.

21. BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS U UX PACTBOPBI.

22. Bsskoctb pactBopoB BMC 1 KOJUIOMAHBIX CUCTEM.

23. KuHeTnueckue 3aKOHOMEPHOCTH B IHIIEBBIX CUCTEMAX.

24. IlumeBble SMYyJIbraTopPhI.

25. DOMyJIbCUU B IIMILEBBIX CUCTEMAX.

Kpurtepumn onenku (B 6ajax):

1 | IlocTaHOBKA 11€IH TOKJIaga

3 - menb yetko chopmynupoBaHa U yoenuTeIpHO 000CHOBaHA,
2 - ienb copMynHpoBaHa, HO He 000CHOBAHA;

1 - menb chopMyTupOBaHa HEUETKO;

0 - mens He chopMyTHpOBaHa.

2 | CooTBEeTCTBMUE
cogep>xaHusa goknaga
3adBJIEHHON TeMe

3 - copep>xaHue goknaga CooTBETCTBYET 3asB/IeHHOW
TeMe 1 B NOJIHOW Mepe e€é pacKpbIBaeT,;

2 - cogep)XaHune goknaga, 3a UCKJIIDYEeHUEM OTOeSbHbIX
MOMEHTOB, COOTBETCTBYET 3a5BJIEHHON TeMe U B
MoOJIHON Mepe eé pacKpbIBaEeT;

1 - comepXxaHume  poknaga  JMWb  YAaCTMYHO
COOTBETCTBYET 3asB/IEHHON TeMe

3 | CTeneHb packpbITUS
TeMbl:

3 — TeMa pacKpbiTa NOMHOCTbLIO; NpeAcTaB/eH
060CHOBaAHHbLIN 06BEM NHOPMALMN; N3SI0XKEHNE
MaTepuana JorMyHo, AOCTYMHO;

2 — TeMa pacKpbiTa XOPOLLO, HO HE B MNOJIHOM 06bEME;
NHOPMaLIUKM NpeaCcTaBIeHO HEJOCTATOYHO; B
OTAENbHbIX CJIyHasaX HapyLleHa JIOrMKa B U3JI0XKEHUM
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MaTepuana, He COBCEM AOCTYIMHO;

1 - packpbiTa Manas 4acTb TE€Mbl; MOUCK MHGpOPMaLUN
npoBeAéH MNOBEPXHOCTHO; B W3N0XXEeHUU MaTepuana
OTCYTCTBYET JIOrMKa, AOCTYMNHOCTb.

Hcnonn3oBanue
JIEMOHCTPAILIMOHHOTO
Marepuaia

2 - aBTOp MPEACTABUII AEMOHCTPALlMOHHBIN MaTepua U
MIPEKPACHO B HEM OPUEHTUPOBAJICS;

1 - ucnonp30BaJICS B IOKJIAZIE, XOPOIIO 0(OpPMIIEH, HO €CTh
HETOYHOCTH;

0 - mpeacTaBIEHHBIN 1EMOHCTPALIMOHHBIM MaTepual He
MCIIOJIb30BAJICS TOKIaTYMKOM MU ObUT O(POPMIIEH III0XO,
HErpaMoOTHO.

Brnanenue Hay4HbIM U

CIICIUAJIbHBIM ariapaToM:

3 - MOKa3aHo BJIaJICHUE CICIHATLHBIM aIllapaToM;
2 - UCIIOJIB30BAHbI 06H_[€Hay‘-IHBIC U CIICOUaJIbHBIC TepMI/IHBI;
1 - moka3aHo BJaJIcHUE 0A30BBIM alIAPATOM.

KauecTtBO OTBETOB Ha
BOIIPOCHI

3 - oTBEYaeT Ha BOIPOCHI;

2 - HE MOKET OTBETHUTH Ha OOJIBIIMHCTBO BOIIPOCOB;
1 - HE MOKET YETKO OTBETUTH Ha BOIIPOCHI;

0 - H& MOXKeT OTBEeTUTb HXN Ha OA4WNH BOMPOC

YeTKOCTh BBIBOJOB:

3 - OJIHOCTBIO XapaKTEPU3YIOT padboTy;
2 - HEYETKHUE;
1 - UMEerOTCs1, HO HE TOKAa3aHBbI.

Hroro 6amios:

MaKCUMaJILHBIN Oaiut - 20




METOANYECKHE MATEPUAJIbL, XAPAKTEPU3YIOIIHUE 3TAIIBI ®OPMHAPOBAHUSI
KOMIIETEHIIUU BO BPEMS ITPOBEJAEHUSA ITPOMEXYTOYHOU ATTECTAIIUU

CTpyKTypa 3a4eTHOI0 3aJaHUA

Haumenosanue ouyenounozo cpeocmea Makcumanvnoe Koiuuecmeo
bannos
Bonpoc 1. I'maparauus u qucconuanusi. TepMoIMHaMHUKa 3THUX 15

nporieccoB. KoHCTaHTa U CTENEeHb TUCCOIMAIINH, 3aKOH
pasz6aBienus OcTBaIbaA.

Bonpoc 2. 'Y nenbHas u MoJisipHast 3JI€KTPOIPOBOAHOCTb, (PaKTOPHI, 15
BIIUSIOUINE HAa UX BEJIMYMHY. 3aKOH JIBW)KEHUS U MOJBUKHOCTh
1MOHOB. [10/IBUYKHOCTD U TUpATALIUsI HOHOB.

3aoaua 1. DneKTPOKUHETUYECKHI MOTEHIINA YACTUL] THAPO30IIS 10
50 MB. IIpunoxennas suemnss 3/1C 240 B, paccrosHue Mexy
anekTpoaaMu 40 cM; BEIYUCTUTH 3JEKTPO(POPETHIECKYIO CKOPOCTh
YyacTul| 30715, ey popMa UX LHWIMHApPUYEcKas. BA3KoCTh BOAbI
n=1-10" ITa-c, AMdIEKTpUYECKAs IIPOHUIIAEMOCTD CPebl 81.

33)13]-[1/[5[, BKJJIKOYAa€MbI€C B 3a4€THOC 3aJaHUC

Tunoeoii nepeuenv 6onpocos K 3auemy ¢ OYEHKOU:

1. Xwumuueckas tepmoauHamuika. OcHOBHble MOHATUS (cucTeMa, (asza). TepMoaMHaMUYECKUE
napaMeTpsl U QYHKITMH COCTOSHUS.

2. llepBblil 3aKOH TEPMOJMHAMHMKHU M €ro pasiuyHble GopmynupoBku. [IprMmeHneHue 3akoHa K
U30TEPMUYECKOMY, N300apHOMY, H30XOPHOMY IPOIIECCaM.

3. Bropoii 3aK0H TEpPMOJUHAMUKY U €T0 pa3inyuHble POPMYITUPOBKH.

4. Tepmoxumus. 3akoH I'ecca. CtannaptHbie ycnoBus. CiencTsus U3 3akoHa I'ecca.

5. Temnora o0pa3oBaHus M TEIUIOTAa CropaHHs XUMHUYECKHX BeEIIeCTB. PacueT TermioBoro
s dekTa peakium.

6. OHTpomnusi M ee H3MEHEHHs B OOpaTHMMbIX M HEoOpaTUMBIX mpoueccax. Cratuctuyeckas
HMHTEPHpPETALNs] SHTPOIIUH.

7. Oueprus ['n66ca (G) u cBoboanast 3ueprus ['enpmrosbia (F)

8. H3menenne wn3o0apHO-m30TepMHUEcKOro mnoreHiuana (AG) U U30XOPHO-HU30TEPMHUIECKOTO
norenuuana (AF) 1 o6paTUMbIX U HEOOPATUMBIX CAMOIIPOU3BOIBHBIX MPOIIECCOB.

9. XumHueckoe paBHOBECUE U €r0 OCHOBHBIE YCI0BUs. KOHCTaHTa XMMUUECKOIO PaBHOBECHS.

10. YpaBHEeHUHU W30TEPMBI XUMHUUYECKON peakinu — ypaBHeHue Bant-I'odda, ero anamms.

11. 3aBUCHUMOCTh KOHCTAHTBI XHMHYECKOTO paBHOBecusi OT Temneparypbl. [lpunnun Jle-
[Tarense.

12. ®a3oBbIe (reTepOreHHbIe) paBHOBECHS. Y CIOBUS (a30BBIX PABHOBECHIA.

13. 3akon paBHOBecus (a3 — mpaBuio (a3 ['md06ca. [IpumeHeHue A1 pa3TuIHBIX CUCTEM.

14. ®azoBas quarpamma ais Boabl. Pacder uncna creneneil cBo00AbI P Pa3IUYHBIX yCIOBHSX.

15. da3oBas quarpamma (Iuarpamma IjiaBKOCTH) JUIs IBYX U30MOp(HBIX BemlecTB. PacueT uncia
CTeneHel cBOOObI IPH Pa3IMYHbBIX YCIOBUAX, ONPEICICHUE COCTaBa (as.

16. da3oBas nuarpamma i IByX HEM30MOp(HBIX BellecTB. PacueT yucna cTerneHeid cBOOObI,
orpeiesieHue cocrana ¢as.

17. PactBOpHI. canbHbIE U peasibHbIE paCTBOPHI. BU/IbI KOHIIEHTpALIMi pacTBOpa.

18. 3akon Payns juist pacTBOpoB ([l 3IEKTPOJIUTOB M HEINEKTPOJUTOB). CleACTBUS 3aKOHA
Payms.

19. Xumnueckas kuHetuka. CKOpoCcTh peakiuuu. MoJeKyJISpHOCTh U MOPSAOK peakiuu. [lepuos
noJrypacrnaja.

20. 3aBUCHMOCTb KOHCTaHThl CKOPOCTH pPEAKIMH OT TeMIEpaTyphl. YpaBHEHUE AppeHHyca, ero
aHanu3. VI3MeHeHne SHepriuy CUCTEMBI B X0J1€ PEaKIMHU. DHEPTys aKTUBALIUU.



21. Karanuz. O0muii MexaHu3M JeHCTBUS KaTaau3aTopoB. DepMeHTATHBHBIN KaTallu3.

22. DAEKTPOXUMHUSA. DIEKTPOIPOBOIHOCTH PACTBOPOB 3JEKTPOIMUTOB (CHIBHBIX U Cla0bIX
AJIEKTPOJIUTOB). Y A€NIbHAs, SKBUBAJIEHTHAs AIEKTPOIPOBOIHOCTD.

23. DnexTpoanble mpoiecchl. OOpaTuMbie U HEOOPATUMBIE ANEKTPOJBI. DIEKTPOIbI MEPBOTO U
BTOPOTO poAa.

24. T'anmpBaHM4YecKue eMeHThI. DiekTpoasrxkyimas cwia (DJ1C). Onpenenenune I/[C smeMeHTOB
KOMIIEHCAIIUOHHBIX CHCTEM.

25. KomnougHble CUCTEMBI, UX ompeneneHne. OCOOEHHOCTH KOJIJIOUTHOTO COCTOSHUSI BEIIECTBA.
HucniepcHas ¢asza u aucriepcuonHas cpeia. CTerneHs AUCIePCHOCTH H Y IebHAS TTOBEPXHOCTb.

26. Knaccuduxarusi reTeporeHHbIX AMCIEPCHBIX CHUCTEM I0: arperaTHOMY COCTOSIHHIO (a3bl U
Cpellbl, pa3Mepy 4YacTHL, B3aUMOJICHCTBUI0 MeEXIy (a3oi M JKUIKOM JUCIEPCUOHHON Cperoi.
B3anmoeiicTBIIO MEX/Ty YaCTHIIAMH.

27. MeTozpsl nosydyeHus: KOJTIOUIHBIX cucTeM. CTpoeHue MULIEIUIBL.

28. OnTuueckue CBOMCTBA KOJUIOMIHBIX cucTeM. PaccesHue cBerta. YpaBHeHHe Poames, ero
aHaJIN3.

29. AGcopOmuusa cBera (TmoriomeHue cBeta). YpaBHeHue JlamGepra-byrepa-bapa, ero anamus.
OnTrueckast I0THOCTb. [IpuMeHEeHNEe K KOJUIOUAHBIM CUCTEMaM.

30. MonexkynspHO-KHHETHYECKHE CBONCTBA KOJUIOMIHBIX CHUCTeM. BpOyHOBCKOE JBHMKEHHE, €ro
teroBast npupona. Juddysus, nepseiii 3akoH dDuka, kodpdunmeHt auGdy3un. YpaBHeHUE
DiiHmTelHa 11t K03 dunrenta qudys3uu.

31. CpenHekBagpaTHUHOE CMelIeHHE 4YacThll (A) ¥ ero cBs3b ¢ KodpumueHToM Iudy3uH.
VYpaBaenue DitHmTeliHa-CMOTyXOBCKOTO.

32. IosepxHoctheie siBieHus. CopOuus. Ancopbuust u gecopOums. ACOpOeHT, aJCOpTHUB.
dusznueckas 1 XuMHIecKast aIcopOIHsi, UX 0COOEHHOCTH.

33. AncopOuus Ha TpaHule TBepAoe  Teno-ra3.  OCHOBHBIE  TOJOXKEHUS  TEOPUH
MOHOMOJIEKYJISIPHOU afcopOunu (Teopuun JIrHTMIOpa).

34. VpaBHeHUE U30TEPMBI a7ICOPOINU — ypaBHEHHE JISHTMIOpa B €T0 aHAIIH3.

35. ApcopOuusi Ha rpaHMIIE KUIKOCTh-ra3. [IoBepXHOCTHOE HATSKEHUE JKUIKOCTEH M METOIbI
€ro OIpe/iEICHHUS.

36. M30oTepMbl TMOBEPXHOCTHOTO HATSHXKEHUS BOJHBIX pPACTBOPOB  PA3NIMYHBIX  BEIIECTB.
[ToBepxHOCTHO-akTHBHBIE BemiecTBa (IIAB), mOBEpXHOCTHO-MHAKTUBHBIE BELIECTBA U MIOBEPXHOCTHO-
HEaKTUBHBIEC BEILIECTBA.

37. Crpoenne wmonekyn IIAB, wux gudunpHOCTh, THUAPOQUIBHBIE W  JTUINOPUIEHBIC
(rumpodoOHBIC) PYHKITMOHAIBHBIE TPYIITIHI.

38. IloBepxHocTHas akTuBHOCTH. [IpaBunio TpayOe mist [IAB. YpaBHenue uzorepmsl ajcopOuun
['uG6ca.

39. Komnougnsle (munemtsipusie) ITAB, ux cBoiictBa. PaBHOBecue: MOJIEKYJSIPHBIM, MOHHBIN
(MCTUHHBII) pacTBOP — KOJUIOMIHAS cUCTeMa (MULEUIAPHBIA pacTBOp). KpuTnueckasi KoHIIEHTpaus
mureuiooopazoBanus (KKM) u BiaustHue paznunuabix pakropoB Ha BenmnurnHy KKM.

40. Tuns! komnounusix [TAB (aHMOHHBIE, KATHOHHBIE, HEHOHOT€HHBIE, aM(OTEPHBIE)

41. [Bomnoit osnexktpuueckuit cior ([AIC) Ha rpanune ¢a3 U CTPOCHUH MUIEIUIBL.
TepMoguHamMu4eckuii, 3yeKTpokuHeTHYeckuit mnoreHuuansl B JOC, tommmua JIOC. BausiHue
Pa3INYHBIX AIIEKTPONUTOB (MHIUBPEepeHTHRIX U HenHAn(PepeHTHBIX) Ha mapameTpsl J1OC

42. YCTOWYMBOCT, M KOAryJislusg KOJUJIOMJIHBIX CHCTEM. ArperaTuBHass W KHHETHYECKas
(cemuMeHTalMOHHAs) YCTOMYUBOCTD KOJUIOUAHBIX CHCTEM.

43. IlpyyuHbl  TPUHUUNHAIBHONM  arperaTUBHOM  HEYCTOMYMBOCTH  KOJIOJHBIX  CHUCTEM
(TepMomHAMUYECKOE 00BICHEHUE — H30BITOK CBOOOIHOM TTOBEPXHOCTHOM dHEepruu). HeoOXxoamMocCTh
crabmim3aTopa.

44. dusmnydeckas TeOpHsl YCTOWYMBOCTH M KOATryJSLUA KOJUIOMAHBIX cucteM — teopust [JIDO.
[ToTeHunManbHBIE KPUBBIE B3aUMOJCHCTBUS YAaCTUIl. OHEpreTHUeCKUid Oapbep M €ro CBs3b C
YCTOMYUBOCTBIO CUCTEMBI.

45. BnousHME DSIEKTPOJIUTOB Ha AIIEKTPOCTATUYECKOE OTTAJKUBAHHE KOJUIOMAHBIX YaCTHIL.
[TpaBuiia KoaryJsisiiiuy JIEKTPOIUTAMHU.



46. Bricokomonekymsipubie coenuaenus (BMC). Knaccuduxarmst BMC.

47. PactBopel BMC. Tepmoamnamuka ux oOpaszoBanms. HaOyxanme BMC. OrpanudeHHoe u
HeorpaHnueHHoe HaOyxanue. Kunernka HaOyxanus. [IpyauHbI orpaHMYeHHOT0 Ha0yXaHusI.

48. PactBopsl BMC u komnmoujHbsle cUCTeMbl. [IpuHIMMNHANBEHOE pa3ivyue M CXOJCTBO ATHX
CHUCTEM.

49. Bs3KOCTh KOJJIOMJHBIX CHUCTeM U pacTBopoB BMC (CBOOOJHOTUCHIEPCHBIX CHUCTEM).
YpaBuenue HrroToHa. JlnHamMmuyeckast BI3KOCTb. HbIOTOHOBCKHE U HEHBFOTOHOBCKHUE KUIKOCTH.

50. IIpuunHBI HEHBIOTOHOBCKOTO TEUEHUS KOJJIOUIHBIX cUCTeM U pacTBopoB BMC.

51. CTpyKTypHO-ME€XaHHUYECKHE CBOICTBa reTepOreHHbIX JUCTIEPCHBIX CUCTEM.
CBoOOHOIUCIIEPCHBIE U CBSI3BHOAMCIIEPCHBIE ~ CHCTEMBI, WX  pa3nuyus.  3071b,  Telb,
CTPYKTYpPUPOBAHHBIE KOJIJIOUHBIE CUCTEMBI.

52. KoarynsiuoHHbIE CTPYKTYpbl M KOHJEHCAIIMOHHO-KPUCTAIIM3AIMOHHBIE CTPYKTYpPBI, HX
cBoiictBa. Tukcorponust. Curepesuc. O0IaCTH BOSHUKHOBCHHS W TPUMEHEHUS dTUX CTPYKTYP.

53. BnusHHE CTPYKTypHO-MEXaHHMYECKHX CBOMCTB TeTEpOT€HHBIX MIHCIEPCHBIX CHCTEM Ha
KayeCTBO MPOJOBOJILCTBEHHBIX U HEMPOJOBOILCTBEHHBIX TOBAPOB.

54. I'pyboaucnepcHble TeTEpPOreHHbIE CUCTEMbI. DMYIbCUH, UX KIacCHU(pUKalus, cTabumn3anus,
nonyueHue. CycneH3uM, TI€Hbl W [AacThl, pAacHpOCTpPAaHEHHWE B  IPOJOBOJBCTBEHHBIX U
HENPOJOBOJIHCTBEHHBIX TOBapaXx.

55. Knaccu¢ukarusi reTeporeHHbIX JUCIEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSHHIO (a3bl u
Cpelbl, pa3Mepy 4YacTHll, B3aUMOJICHCTBUIO MEXIy (a3ol U KUIKOM JUCTIEPCHOHHOM Cpeioi.
B3auMoAeCTBUIO MEXK/ly YaCTULIAMH.

56. Meroabl noxy4YeHHs KOJUIOUAHBIX cucTeM. CTpoeHHe MUIIEIUIBI.

57. Onrnyeckue CBOICTBa KOJJIOMJHBIX cUCTeM. PaccessHue cBera. YpaBHeHue Poanes, ero
aHaJIu3.

58. AGcop6ums ceta (mormyouieHue cpera). YpaBHeHue JlamGepta-bByrepa-bapa, ero anamus.
OnTuyeckast I0THOCTb. [I[puMeHeHNe K KOJUTOUIHBIM CHCTEMaM.

59. MonekynspHO-KHHETUYECKHE CBOMCTBA KOJUJIOMJHBIX CHCTEM. BpoyHOBCKOE NBHXKEHHE, €ro
teroBass mpupona. Auddys3us, nepswiii 3axkoH Puka, kodpdunmeHt auddy3un. YpaBHEHHE
OnnmTeitna i ko3 dunuenra quddyzun.

60. CpenHekBaapaTHyHOE cMelleHne JacTuil (A) u ero cBsi3b ¢ kKodpdunmueHToM AU y3um.
VYpasHenue DitHuTeiiHa-CMOITyX0BCKOTO.

61. IloBepxHocTHbie sBieHHMsS. CopOums. AncopOrus W aecopOrus. AACOPOCHT, aJCOpPTHUB.
duznyeckas 1 XuMU4ecKast aJIcoOpOIHsi, UX 0COOEHHOCTH.

62. Ancopbuusi Ha rpaHudle TBepAoe  Teno-ra3.  OCHOBHBIE  TOJOXEHHS  TEOPUU
MOHOMOJIEKYJISIPHOM aficopbumu (Teopun JIsHrMiopa).

63. YpaBHeHHe U30TEepPMBI aICOPOLIMU — ypaBHEeHHE JISHIMIOpA U ero aHaus.

64. AncopOuus Ha TpaHUIE KUAKOCTh-Ta3. [IoBEpXHOCTHOE HATSKEHUE JKUJIKOCTEH M METOJbI
€ro ornpeeTeHHUs.

65. M30TepMbl TNOBEPXHOCTHOTO HATSKEHUS BOJHBIX pPAacTBOPOB DPA3IMYHBIX  BEIIECTB.
[ToBepxHOocTHO-akTHBHBIE BemiecTBa (IIAB), mOBepXHOCTHO-UHAKTUBHBIE BEIIECTBA U MTOBEPXHOCTHO-
HEaKTUBHBIE BEILIECTBA.

66. Ctpoenne w™onekyn IIAB, wux audunbHOCTH, THUAPOGUIBHBIE H  JHNO(WIBHBIC
(rumpodoOHbIe) PYHKIIMOHAIBHBIE TPYIIIHI.

67. TloBepxHocTHast akTuBHOCTh. [IpaBuno TpayOe mns [TAB. YpaBHeHue n3oTepmsbl aacopOIuu
['n66ca.

68. Kommongnsie (Munemtsapasie) [TAB, ux cBoiicTBa. PaBHOBecue: MOJICKYJISApPHBIN, HOHHBIN
(MCTUHHBIN) pacTBOp — KOJUIOMJIHAsA cUcTeMa (MULEUIApHBIA pacTBOp). KpuTHueckasi KOHIIEHTpauus
munennoodpazosanus (KKM) u Biusiaue paznuusbix ¢paktopoB Ha BennynHy KKM.

69. Tums! kommonaHsXx [IAB (aHnOHHBIE, KATHOHHBIE, HEMOHOTEHHBIE, aM()OTEPHEIE)

70. JlpoitHoW »snektpudeckuid cimor (JIOC) nwa TrTpanune ¢a3 W CTPOCHUM MMIICILIBI.
TepMoauHaMuueckui, 3neKTpokuHeTndeckuil mnoreHuuansl B JIOC, tommmua [IOC. Baushue
Pa3ITUYHBIX AJIEKTPOIUTOB (MHAU(PGEepeHTHBIX U HenHANPdepeHTHBIX) Ha TapameTpbl J1DC



71. YCTOWYMBOCTD W KOAryJSIMA KOJUIOMIHBIX CHCTEM. ATrperaTHMBHas M KHHETHYECKas
(cemuMeHTaIlMOHHAS) YCTOMYUBOCTD KOJUIOUJAHBIX CHCTEM.

72. llpyyuHbBl  NPUHUOUNMAIBHOM  arperaTiBHONM  HEYCTOMYMBOCTHM  KOJIOJHBIX  CHCTEM
(TepMoaMHAMHUYECKOE OOBSICHEHHE — M30BITOK CBOOOTHOM TTOBEPXHOCTHOM 3HEepruu). HeoOxoaumocTthb
crabminzaTopa.

Tunoesle pacuemno-ananumuyieckue 3a0anua/3a0auu:
Tema 1. OCHOBBI XMMHUYECKOIl TEPMOAUHAMUKH, XUHMUYECKOT0 M (pa30BOro paBHOBeCHS

6. [InotHOCTHE BOAHOTO pacTBOpa, coaepxkamero 10 macc.% Na2CO3, paBra 1102mkr/m3.
OnpenenuTs MOJISIPHYIO ¥ MOJISUTEHYIO KOHIIEHTPAIIHIO COJIM U €€ COJEp>KaHUE B MOJIbHBIX MPOIIEHTAX

7. Onpenenure MOISPHOCTh M HOPMAIBHOCTH pacTtBopa xiyopuaa amomunus (AlCls),
coaepxarero B 1 nurpe 13,35 rpamm xmopuna amromunus (AICI).

8. Ha tutpoBanue nHaBecku 0,1133 rpamma xumuyecku uuctoro okcanata Hatpus (Na,C,Os) B
kucioi cpeae monwto 20,75 MuUMIUTPOB pacTBopa MapranioBku (KMnO,.). Haiitu HOpMaabHOCTH
pactBopa miepmanranara kanus (KMnO,) (OTBeT. HOpMabHOCTh pacTBOpa IEepMaHraHaTa Kayus
paBHa 0,08 H,)

9. Ckonpko rpamm nepmanranara kaiaus (KMnO,) notpebyercs /Ui IPUrOTOBIEHUS 5 JTUTPOB
0,1 HopmanpHOTO pacTtBOpa mepManranara kamus (KMnO,), ecan oH mpenHazHadyeH Ui peakiuu
BOCCTaHOBJIEHUs 10 Mn™* (OtBeT. Macca nepManranara kamust (KMnOy) pasua 15,8 rpamm.)

10. Omua Mosb (hTOpOyIiIepoaa pacmupseTcss oOpaTUMO W aauabaTHYecKH BIBOE TIO
o0Bemy, ITpu 3TOM Temneparypa nagaet ot 298.15 no 248.44 K. Uemy paBHo 3HaueHue Cy?
11. Yailinuk, coaepkamuii 1 Kr Kumsimed BOJIbI, HArPEBAIOT /10 MOJHOTO MCHAPEHUs MpHU

HOpManbHOM JaBieHuu. Ompenenure A, Q, AU, AH nns storo mnpouecca. MonbHas Temiora
ucnapenus Boasl 40.6 kJK/Mob.
12. Paccumraiite suramenuio oOpasoBanus N,Os(r) mpu 7 = 298 K Ha ocHOBaHMH
CJICAYIOUIMX IaHHbBIX:
2NO(1) + Ox(r) = 2NOs(1), AH,° = -114.2 x]JIx/M01b,
4NOy(1) + Oa(r) = 2N,0s(1), AH," = -110.2 K JIx/MO7b,
Na(1) + Ox(1) = 2NO(r), AH:" = 182.6 KJI>K/MOJIB.
OtBet: 13.3k1/MOIb.

13.
CH,OH CH,0H
—o,,
N OH ) ; + H:O —
HO i - ¢ CH,OH
OH OH
caxaposa
CH,0H CH,OH
| o |
— OH I + 3 ) i
HO OH(@)  (BHO CH,OH
OH OH
a-D-rmoxomrpanosa [i-D-dpyxrodypanoz
(a-D-rmoxosa) (B-D-hpyxrosa)
14. Omnpenenure sHTanenuio oOpasoBanus aubopana B,He(r) mpmu 7 = 298 K wu3

CIICTYIOINX JaHHBIX:
BzHé(r) + 302(F) = B203(TB) + 3H20(r), ﬂLHlo =-2035.6 KI[)K/MOJ’IB,

2B(1B) + 3/2 Ox(r) = B,Os(1B), AH," = -1273.5 x]]%/MO1B,

Ha(r) + 1/2 Oa(r) = H,O(r), AH5’ = -241.8 x]JK/MOJIb.

15. CranmaptHas »HTanbmus oOpazoBaHusi Al,Osq,y mpu 298 K paBra -1675 kJx/Momb.
Paccunraiite craHmapTHyr SHTanbnuio oOpazoBanus Al,Osw, mpu 800 K, ecnu nmanel MonbHBIE
teroemMkocTH (B JIx/(Monb K)):

C,(Al) =20.67 +12.39 10°T, C,(0,) =31.46 +3.39- 10°T - 3.77 10°T?,

C,(ALOs) =114.56 +12.89- 10°T - 34.31- 10°T 2.



16. Temmneparypa KuneHus >kukoro Mmerasosa pasHa 34.7 ° C npu nasinenun 200 MM pT. CT. U
49.9 ° C npu nasnenuu 400 mMm pT. cr. Haiftn TemnepaTypy KUIEHHS METaHOJIAa MPU HOPMaJIbHOM
JIaBJICHUU.

17. Hanenus mapa uucteix CHCIl; u CCls ipu 25° C paBabl 26.54 u 15.27 kIla. Ilonaras, uto
OHU 00pa3yIoT HUICATBHBIN PACTBOP, PACCUMTATh JABJICHUE Tapa M COCTaB (B MOJIBHBIX JOJSIX) Tapa
Haj pactBopoMm, coctosuM u3 1 Mo CHCI; u 1 Mo CCla.

18. Hekoropoe konuuecTBO BemecTBa, pactBopeHHoe B 100 r GeH301a, MOHMKAET TOUKY €ro
3amep3anus Ha 1.28°C. To ke KOIM4ecTBO BellecTBa, pacTBopeHHOe B 100 I BOJbI, MOHMKAET TOUKY
ee 3amep3anus Ha 1.395°C. BemecTBo uMeeT B O€H30JIe HOPMAIBHYIO MOJISPHYIO MaccCy, a B BOJE
MOJTHOCTBIO JTUCCOLIMMPOBAHO. Ha CKOJBKO HMOHOB BEIIECTBO TUCCOLMUPYET B BOJHOM pacTBope?
Kprockonuueckue nocTosSHHbIE yIst O€H301a U BOABI paBHbl 5.12 u 1.86 K kr Moub .

19. MonspHyo Maccy JTUNUAA ONPEIENSIOT MO MOBBIICHUIO TeMIepaTyphl KumneHus. Jlumua
MOJKHO pacTBOPUTH B MeTaHojie wiu B xyopodopme. Temmeparypa kumenus metanona 64.7°C,
Terota ucnapenus 262.8 kar r'. Temneparypa xunenus xjnopodopma 61.5°C, Tennora ucnapeHus
59.0 xar r'. Paccuuraiite 30YyJIMOCKONMYECKUE MOCTOSHHBIE MeTaHOJa W Xyopodopma. Kakoit
pacTBOPUTENb JIy4IllE HCIOJb30BaTh, UYTOOBI OMPEACIUTh MOJSIPHYIO Maccy € MaKCHUMAalbHON
TouHOCTBIO? OTBET. X10podopm.

20. IIpu 1273 K u obmem naBiaenuu 30 atm B paBHOBecHOH cMmecn COx(T) + C(TB) = 2CO(T)
conepxurcs 17% (mo oobemy) CO,. Cxonbko mporeHToB CO, OyIeT coepkarhes B Ta3e IpH 00IIeM
nmasiennu 20 atm? OtBet 12,5%

21. pu 25°C AG° (NH;) = —16.5 xJIxx mMonb'. Paccuntats A,G peakuum obpazoanust NH;
Mpy mapuuanbHbIX AaBiaeHusx N,, H, u NHs, paBabix 3 atM, 1 at™M 1 4 aTM COOTBETCTBEHHO. B Kakyto
CTOPOHY peakuus OyneT UATH CaMONIPOU3BOJIBHO MPU 3TUX YCIOBUSX?

22. Kak M3MEHHUTCS WHTEHCUBHOCTh PACCESHHOTO CBETa, €Cd (PPYKTOBBIN COK, SBISIOLIHICS
JUCTIEPCHOM CUCTEMOM, MOABEPTHYTh BO3ACHCTBHUIO cBeTa MiuHOM BOH Al = 530 HM u A2 = 780 HM?
Otger: [lpu yBenmnuenun anmHbl najgaromero cgera ¢ 530 qo 780 HM MHTEHCHBHOCTH PAacCEHHOTO
cBeTa CHWXKaercs B 4,69 pasa

23. Ucnonw3ys ypaBHeHue JleHrmiopa, BBIYHCINTE aaCcOpOIMI0 BaJepPHAHOBOW KHCIOTHI M
IIOLIAAb Sy , MPUXOSAUIYIOCS HAa MOJIEKYJIY Ha MOBEPXHOCTH pa3jiena BOJHBIN pacTBOp - BO3AYX MpHU
T = 350 K u xonuentpauuu C = 0,0001 kmonb/mM3 , ecaum HM3BECTHbl KOHCTAHTHI YPaBHEHUS
umkosckoro : a=17,7+10>; b=19,72.

Tema 2. XuMHn4yecKkasi KHHETHKA U KaTAJIH3

6. Peakmus BTOporo mopsnka A + B— P mpoBomuTcs B pacTBOpe C HadadbHBIMHU
koHIeHTparusmMu [A]o = 0.050 monw/n1 u [B]o = 0.080 mons/n. Uepes 1 4 kKoHIIEHTpaIus BemecTsa A
ymenbmuiack 10 0.020 monw/n. PaccumTaiiTe KOHCTaHTY CKOPOCTH M TIEPHOJIBI Moypacnaga 000oux
BemiecTB (0TBET k = 0.248 1/(Monb X MUH). t 1, (A) = 42.8 MmuH; t 1, (B) = 123 mun.)

7. Kak BbIpaxkaeTcs CKOPOCTb peakIMM cuHTe3a ammuaka 1/2 N, + 3/2 H, = NH; uepes
KOHIIEHTpALMy a30Ta U Bojopozaa?

8. Kak nu3mMeHuTCs CKOPOCTh peakiu cuHTe3a aMmmuaka 1/2 N, + 3/2 H, = NHs, ecnu ypaBHeHHe
peakuuu 3anucath B Buae N, + 3H, = 2NH;?

9. Uemy paBeH mopsijok anemeHTapHbix peakiuii: a) Cl + H, = HCI + H; 6) 2NO + Cl, =
2NOCI?

10. Kakue n3 nepeynciieHHbIX BETUYUH MOTYT IPUHUMATh, a) OTpHULIaTeIbHbIE; 0) IpOOHBIE
3HAQUEHMS: CKOPOCTb PEaKIMH, MOPSAJOK pPeaklUu, MOJEKYISIPHOCTh PEaKlUU, KOHCTAHTA CKOPOCTH,
CTEXHUOMETPUUIECKUIA KOIPPUTIHEHT? _

11. 3aBUCHT JIM CKOPOCTh PEAKLUHU OT KOHIIEHTPALMK IPOyKTOB peaKkunu’?

12. Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh razodaszHoil sneMeHTapHOW peakuuu A = 2D
IIPY yBEIMUYEHUH J1aBlIeHUs B 3 pa3a?

13. Omnpenennre NOPANOK pPEAKLIUU, €CIM KOHCTAHTA CKOPOCTH HMMEET pa3MEPHOCTh

1/ (MOTIB> C).



14. KoHcTanTa CKOpOCTH Ta30BOM peakiuu 2-ro nopsaka mpu 25 °C pasra 10° 1/(Monp ).
YeMmy paBHa »Ta KOHCTaHTa, €CIM KHHETUYECKOE YpaBHEHHE BBIPAXKEHO Uepe3 JaBlICHHE B
atmochepax?

15. Jlns razodaszHoii peakuuu n-ro nopsijika nA —B BbIpa3uTe ckopocTh oOpa3oBanus B uepes
CyMMapHO€ JIaBJICHHUE.

16. KoHcTaHTBI CKOpOCTH TpsiMOM W oOpaTHOW peakumu paBHbl 2.2 u 3.8 n/(monw  c). Ilo
KaKOMY U3 TIEpEUNCIICHHBIX HHKE MEXaHU3MOB MOTYT MPOTeKaTh 3T peakuuu: a) A+ B=D;06) A+ B
=2D;B)A=B+D;r)2A=B.

17. Peaxnus paznoxenus 2HI —H, + 1, umeet 2-i1 nopsiok ¢ KoHCTaHTOM ckopoctu k = 5.95
10 51/(Monp ¢). BeraucanTe cKOpocTh peakluy IpH aapiaeHuu 1 atm u temnepatype 600 K.

Tema 3. JaekTpoxXumMus

6. Paccuurtarh yaenbHYIO 3JIEKTPOIMPOBOJHOCTH aOCOMIOTHO 4MCTOM BoJbl mpu 25°C. MonHoe
npousBeenue Boasl npu 25°C pasno 1.00 107,

7. YpaenbHast 2JIEKTPOIPOBOTHOCTL OeckoHEeuHO pa3zbaBieHHBIX pacTBopoB KCl, KNO; u AgNO:s
npu 25°C paBHa coorBercTBeHHO 1499, 1450 m 133.4 Cm m* moms'. KakoBa ynenbHas
AJIEKTPOIPOBOTHOCTE OECKOHEUHO pa3zbaBieHHOTO pactBopa AgCl mpu 25°C?

8. YienbHas >JEKTPONMPOBOAHOCTh OECKOHEYHO pa30aBJIEHHBIX PACTBOPOB COJITHOM KHCIOTHI,
XJIOpH/Ia HATpHs U arerara Hatpus npu 25°C paBHa cootBeTcTBeHHO 425.0. 128.1 11 91.0 C™MM* Monb ™.
KakoBa ynenbHasi 3JeKTPONPOBOIHOCTh OECKOHEYHO DPa30aBIEHHOTO PAacTBOpPAa YKCYCHOM KHCIIOTHI
npu 25°C?

9. VnenwbHas anexkTponpoBoaHOCTh 4% BogHOro pactBopa H>SO4 ipu 18°C paBna 0.168 Cm e
" mnorHoCTH pactBopa - 1.026 rem™. Paccunrarh S9KBHBAIEHTHYIO 2JIEKTPOIIPOBOIHOCTE PACTBOPA.

10. VY aenbHas 3J€KTPONPOBOAHOCTH HackileHHOTO pactBopa AgCl B Boge nmpu 25°C paBHa
2.2810* Cm M a yaenbHast 2IEKTPONPOBOAHOCT BoAbI 1.16:10* CvM™'. PaccunTarh pacTBOPUMOCTD
AgCl B Bozie npu 25°C B Mot 1.

11. Kaxkyro oo o61mero Toka neperocut non Li™ B BogaoM pactBope LiBr mpu 25°C?

12. Paccunrars umcno mepenoca H™ B pactsope HCl ¢ xonuentpanmeit 1107 moms .
KakoBo Oyet uncio nepeHoca H', eciiu k atomy pactBopy 106aButh NaCl, 4TOOBI €10 KOHIIEHTpAIHS
obw1a paBHa 1.0 monp 1'?

13. PaccunraTh CKOpPOCTH ABMXKEHHST MOHA Rb™ B BomHOM pactBope mpu 25°C, eciu
pa3HOCTh MOTEHIMANOB 35 B mpuiokeHa K 3J1eKTpoaaM, HaXosamuMes Ha pacctossHuu 0.8 cM Ipyr ot
pyra.

14. PaccuntaTh CKOpPOCTh ABMXKEHHS HOHAa Na' B BOIHOM pactBope mnpu 25°C, eciu
pa3HocTh noreHuuanos 10 B npunoxeHna K ajeKTpoiaM, HAXOAALIMMCS Ha pacCTOSIHUM 1 ¢M Ipyr OT
npyra. CKOJNbKO BPEeMEHU MOHAA0O0UTCS MOHY, YTOOBI MPOMTH PACCTOSHHE OT OJHOTO 3JEKTPOAa 10
JIpyroro?

15. YaenbHas 3IEKTPONPOBOAHOCTE BogHOro pactsopa KI pasna 89.00 Cm' M a pacteopa KCl
TO# e KOHLeHTpauu - 186.53 Cm M. V ebHas 31eKTpopoBOIHOCTh PACTBOPA, COAEPIKAILETO 00
conu, paBHa 98.45 Cm m™'. Paccuntats gomo KCI B pactope. (0TBET)

16. Y nenbHas 371€KTPONPOBOAHOCTh BOJHOTO PacTBOpa CUIBLHOTO 3JieKkTposiuta npu 25°C paBHa
109.9 Cm cm? ‘mons™ ipu xoHnenTpamyuu 6.2:10° mons ' 1 106.1 Cm cM? 'Mosb™' IpH KOHLIEHTpaLUK
1.5-10” moms . KakoBa yenpHas 3J€KTPOIPOBOAHOCTL PACTBOPA IIPU OECKOHEYHOM Pa30aBICHUN?

17. Paccuurats paauyc noHa N(CH;)s" mo 3akony CTokca U3 ero mpeeiabHOM MOABHKHOCTH B
BoiHOM pactBope npu 25°C. Bsaskocts Bojsl ipu 25°C pasna 8.91? 107 ITa' ¢. OueHUTh peaebHy o
MOJIBUYKHOCTH 3TOTO MOHA B INIMIIEPUHE, BSI3KOCTh KOTOporo paBHa 1.49 Ilac.

Tema 4. KoujiouaHble CHCTEMBbI, MOJy4YeHHEe, ONTHYECKHME H MOJIEKYJISIPHO-KHHETHYECKHE
cBOiicTBA

6. Onpenenute BEIUYHMHY YISIHHOW TOBEPXHOCTH CYCICH3UM KaoJMHA (TUIOTHOCTH paBHA
2,5-10° kr/m3), ecnu ImapooOpasHble YaCTHIBI CYCIIEH3UM HWMEKT JHUCIEpCHOCTH 2-106 M.
CycrnieHsuro cuuraiite MoHOAMCIIEpCHON. OTBET 1aiiTe B M ' U B MY/KT.



7. 30J1b PTYTH COCTOUT M3 MIAPMKOB paguycoM 3-107 M. Yemy paBHa cymMMapHas TIOBEPXHOCTh
gacTull 3051, oopasyromuxca u3 300 r prytu? [InotHOCTs pTyTH paBHa 13,56-10° kr/mM3

8. Ilpy W3roToBIEHMM SMYJIbCUM Macjla B BOJE JWaMeTp Kameiab MpU MAaIIUHHOM
nepeMenBaHuy coctapiisier4-10—6 M, a mpu pyuyHom B30anTeiBanuu 2-10-5 m. HaliguTe, BO CKOJIBKO
pa3 yaenbHas IJI0IIa1b IIOBEPXHOCTH SMYJIBCHH Maciia IPY MATHHHOM IMepEeMEIINBaHUH OO0JIbIIIe, YeM
IpH Py4HOM B30anTeiBaHuu. I1noTHOCT Macna pasHa 0,8-10° kr/m3.

9. PaccuuraiiTe cpeHUI AMAMETpP YacTULl CHJIMKATEIs, €CJIU €ro y/AeabHasl IOBEPXHOCTh PaBHA
8,3-103 m*/kr, a moTHOCTH p = 2200 Kr/M3.

10. KakoBa 0011ast TOBEPXHOCT 5 KI' YIJIsA, €CIIM CPEIAHUIN pajryC JacTuil pasen 2,410 m?
[TnotHOCTH yras coctasisier 1800 kr/m3.
11. PaccunTaiite ynenbHy0 00bEMHYIO U yIEIbHYI0 MacCOBYIO MMOBEPXHOCTb 5 T AIMYJIbCUU

OeH3oa B Bojie nucnepcHocTbio D = 2 Mmxm—1npu Temnepatype 313 K. IInoTHoCTs 6€H307a TipU 3TOM
Temrneparype paBHa 0,858 r/cm3.

12. Onpenenure paauyc 4YacTUI[ THUIPO30JS 30JI0Ta, €CIW TOCJE€ YCTAHOBIICHUS
T Py3MOHHO-CceJMMEHTAIMOHHOTO paBHOBecHs npu 293 K Ha BbicoTe h = 8,56 cM KoHIEHTpauus
YacTull u3MeHseTcs B € pas. [ImotHocTs 30710Ta p = 19,3 r/cM3, TIIOTHOCTH BOABI 5 = 1,0 T/cM3.

13. Paccuwnraiite u cpaBHUTE BpeMsl OCEAaHUS YaCTHIl B TPABUTALIMOHHOM U IIEHTPOOEKHOM
MOJISIX TIPH CIIEAYIOIINX YCIOBUSAX: paauyc 4acTuil r = 10—7 M; TUIOTHOCTh TUCIIEPCUOHHON (ha3bl p =
3-103 kr/m3; ioTHOCTH AucnepcuonHoM cpenbl pO =1-103 kr/m3; Bszkocth M =1-10-3 Ila-c; BbicoTa
ocenanus H = 0,1 M; nentpobexxnoe yckopenue m2h = 200g.

14. Paccumnraiite pagumyc uactun 3o AgCl B Bome, eciu BpeMsi HMX OCEHaHUS B
ueHTpudyre cocraBwio 10 MUH mpH ClIEYIOMUX YCIOBHUSAX: HCXOAHBIM ypoBeHb hl = 0,09 wm;
KOHEeuHbI ypoBeHb h2 = 0,14 wm; mmotHOCTh AucriepcHO ¢a3sl p = 5,6-103 kr/m3; miIoTHOCTH
nucniepcuorHon cpensl p0 =1-103 kr/m3; gactora Bpamenus neHTpudyru n = 1000 06/MuH; BSI3KOCTh
n=1-10-3 Ia-c.

15. Omnpenenure BBICOTY, HAa KOTOPOH MOCTe YCTaHOBIEHUS AU(PPY3MOHHO-CETUMEHTAIIMOHHOTO
paBHOBECHsI KOHIEHTpanusi dYacTur ruapososiss  SiO2  yMmeHbmMTCS BABOe. YacTHIBI 307
cepuueckue, qucnepcHocTs yactui: a) 0,2 v '; 6) 0,1 am'; B) 0,01 am . ITnotHOCTESIO2 2,7 r/em3,
TUIOTHOCTH BOABI | T/cMm3, Temmepatypa 298 K.

16. lna rtuaposzons A1203 paccuuraiiTe BBICOTY, Ha KOTOPOW KOHILIEHTpPAIUS YaCTHIL
yMeHblIaercss B 2,7 paza. @opma gactuil cepudeckas, yaelnbHas MOBEPXHOCTh JUCIIEPCHOM (hasbl
ruaposzons: a) 109 m—1;6) 0,5-109 m—1; B) 108 m—1. IlmotHOCcTE A1203 4 T1/CcM3, TIOTHOCTH
JTUCTIepCHOHHOM cpensl 1 r/cM3, Temmnieparypa 293 K.

17. Yactunsl GeHTOHWTA aUcIEpcHOCTBIO D = 0,8 MKM ' ocemaroT B BOAHOM cpeiae Mo
neiictBueM cuibl Tshkectd. Omnpenenure Bpemsi ocemanusi Tl Ha paccrosaume h = 0,1 M, ecnm
IIOTHOCTL GeHTOoHHUTa p = 2,1 r/em’, mnotHOCTL cpemsl p0 = 1,1 r/cM3, Ba3kocTs cpeast N == 2-107°
ITa-c.

18. Bo ckomnbko pa3 ObICTpee OCAOYT YacTHIBl HAa TO K€ PAcCTOSHUE B HEHTPOOEKHOM ToOIe,
€CIIM HayaJIbHOE PacCTOsIHUE OT ocH BpamieHus ho= 0,15 M, a cKopocTh BpalleHUs HEHTPUPYTH 1T =
600 06/c?

19. Ompenenute paguyc 4acTHIl TUAPO30IS 30J10Ta, €CIU MOCIE YCTaHOBICHUS TU(PY3HOHHO-
celMMeHTalMOHHOro paBHoBecusi npu 293 K Ha Beicote H = 8,56 cM KOHIEHTpalus 4YacTHIl
M3MEHseTCA B € pas. IlnoTHocTh 301012 p = 19,3 T/cM?, mtoTHOCTH Boakl po = 1,0 r/em’

Tema 5. IloBepxHocTHBIE siBJIeHust U ancopOuusi. Konnonansie ITAB.
4. Tlokaxure, 4To afcopOLMs MeTaHa Ha CIIOJE MOJYUHSAETCS ypaBHeHHIo JleHrMiopa, u
HaiuTe rpaduueckd KOHCTAHTHI 3TOTO YPAaBHEHMS IO CIEAYIOUIUM JaHHbBIM:

Jasnenne, P-10-5, ITa 19,2 15,2 1,6 1,2 0,4

AnicopOupoBaHHOEKOJIMYECTBO, | 65,0 59,9 11,7 11,2 4,0
MM°/cMm?




5. ITlokaxwure, yTo amcopOIMs aproHa Ha CTEKJIe MOAYMHAETCS ypaBHEHHIO JleHrmopa, u
HaiuTe rpau4ecku KOHCTAHThI 3TOT0 YPAaBHEHMS MO CIEAYIOUMM JaHHBIM

JlaBnenue, P-107°, I1a 73,0 37,3 19,6 10,6 5,7 2,2 1,0
AnicopOupoBaHHOEKOJIMYECTBO, | 9,4 7,5 6,3 4.3 2,56 1,2 0,4
MM/cM?

6. IlokaxuTe, yTO afcopOLUS OKHCU yIJIepoAa Ha KOKOCOBOM YIJICHIOAYMHSETCS YPABHEHUIO
OpeitHMxa, 1 HalaUTe rpaMuecKyd KOHCTAHThI 3TOT0 YPaBHEHHUS O CIIEAYIOLUIUM JaHHBIM:

JlaByieHue, cM pT. CT 10,1 18,8 32 43 54 67
AnicopOupoBaHHOEKOJIMYECTBO, | 8,54 13,1 18.2 21 23,8 26,3
cM3/r

Tema 6. DiiekTpHYecKHe CBOMCTBA, YCTOHYMBOCTD M KOAryJIsiMs KOJJIOMJIHBIX CHCTEM

6. Paccuuraiite -TIOTEHIMAN YACTHII TOJTMCTHPOIHFHOTO JIATEKCA: CMEIEHNE IBETHON TPaHUIIBI
30511 TIpu dnekTpodopese cocrasiuser 2,5-107 M 3a BpeMs 7=60 muH. HanpsokeHue, MPUIOKEHHOE K
KoHIlaM »JJekTpoaoB, E=115B. Paccrosame wmexnay osnekrpomamu [=0,55 ™. Judnexktpuueckas
IPOHUIIAEMOCTh cpefbl paBHa 81. Bsskocts cpenn = 1.107 Ia-c. Dnekrpuueckas mocrosiHuas €0 =
8,85-10" d/m

7. PaccuntaiTesneKTpOKMHETHYECKUHIOTEHIIMATHArPaHUIIeKepaM U eCKUHPUITBTP-
BoaHblipacTBOpKCl, ecnm nmpu  mpoTekaHuu  pacTBopa mHon  gaBieHuem p = 3.1
104ITanmorenuuanreuenuscocrasun U= 1,2-10 -2 B.

8. CpoiicTBa aucnepcMoHHOM cpensl npu 298,2 K: ynenbHas snexkTponpoBoaHocTsh ¥= 0,141
Cm-m"'. Konnenrpanus soauoro pacrteopa KCI cocrasnsier 0,01 M, BI3kocTh pacteopa 1 = 8,94-10™
ITa-c, nponumaemocts € = 78,5

9. DneKTpoKMHETUYECKU MoTeHuan yactull rusipo3ois 50 MB. Ilpunoxennas BaemHss 91C
240 B, paccrosiHre Mexay eKkTpoaaMu 40 cM; BBIYUCTHTD 3JIEKTPOPOPETHIECKYIO CKOPOCTh YaCTHIT
3o, ecnd  GopMa WX UMIMHApUYEcKas. Bsskocts Bomsl n=1-107 Tla-c, audnexTpuyeckas
IIPOHUIIAEMOCTh cpeJibl 81.

10. DJIEKTPOKUHETUYECKUIM MOTeHIMaN yacTull ruapo3ois 50 MB. IlpunoxxenHas BHEIIHSA
OJ1C 240 B, pacctosiuue Mexay snekrpogamu 40 cM; BBIYHCTUTH JIIEKTPOPOPETUIECKYIO CKOPOCTh
yacTul 30Jis, eciu ¢opma UX IuwinHApHueckas. Bsaskocts Bonxel n=1 10 -3 Ila-c, ausnekrpuueckas
IIPOHUIIAEMOCTH cpeJibl 81.

11. Bbrancinth 31eKTpohopeTHUECcKyt0 CKOPOCTh YaCTHUIL 307151 TPEXCEPHUCTOTO MBIIIbSKA,
eciu E-TIOTeHIMAaN YacTull paBeH 89,5 MB, pasHOCTh MOTEHIIMANIOB MEXAy dekTpoaamu 240B, pac-
crossune 20cm, Bsizkocth 0,001 Ila.c, numdnexTpuyeckas mnpoHunaemoct 81. dopma wyacTtuil
LWINHpUYECKas

Tema 7. PacTBOpbl BBICOKO MOJIeKYJIsIpHbIX coeanHeHuii (BMC). PeoJsiormueckue cBoiicTBa
pactBopoB BMC u KO/UIOMIHBIX CHCTEM

6. [Ipy wu3MepeHUM BA3KOCTH pAacTBOPOB IMOJMMEpa B TETPAXJOPMETAHE C IOMOILBIO
KaNWIIIPHOTO BUCKO3UMETPA MOJIYUYEHBI CIEIYIOIUE JaHHbIE:

Konuenrpanus, 0 1,7 2,12 2,52 2,95 34
r/mm’

Bpewms ucreuenus | 97,6 115,1 120,2 124,5 129,9 134,9
pacTBopa, ¢

K=1,8107, a= 1. PaccanTaTh MOIECKYJISAPHYIO MACCy IIOJMMEPA.

7. Bpems ucreuenus u3 Buckozumerpa st 0,8%-noro pactBopa nonumepa (CsHsCl-), pasHo 53
Cc, a BpeMs ucredeHus pactBoputens 40 c. Boruncnute OTHOCUTENBHYIO, YACIBHYIO U MPUBEIECHHYIO
BA3KOCTH pacTBOpa MOJIMMEpa.




8. Xapakrepuctuueckas BA3KOCTb BOJHOTO pacTBOpa NOJMBHUHMIOBOTO criuprta npu 50°C paBHa
1,11'10° m*/Moinb. Beruucure cpenion MoJIeKyIspHyto Maccy noaumepa (K = 6,04:10° mons/M’; o =
0,67).

9. Xapakrepuctrueckas BSI3KOCTh pacTBOpa NoJMBHHMIIanerara B aneroHe npu 50°C paBHa
1,75:10° M’/mMomnb. Beraucnure cpemHion MoneKyIspHyto Maccy nomuMepa (K = 2,8710° mons/m*; o =
0,67).

10. XapakTepuCTHUeCKas BA3KOCTb pacTBOpa LEJUIIOJIO3bI B pacTBOpe T'MIPOKCHAA
terpaamuamMenu (I1) npu 25°C pasaa 6,9107 M’/Monb. Berurcnure cpefHIO0 MOIEKYISPHYIO MacCy
nomumepa (K =2,29-10° mons/m*; oo = 0,81).

1. XapakTtepucTuueckasi BA3KOCTb PacTBOpPa alETUIILEIUIIONO3bI B aneroHe mnpu 25°C
pasHa 1,410° m*/Monb. BeraucauTe cpeHIon MOJIeKyIapHyIo Maccy noaumepa (K = 4,3:10° mons/m;
o =0,82).

12. XapakrepucThdeckas BSI3KOCTh pacTBOpa MOJMCTUPONA B TONyosie pasHa 2,44'107 m*/Mois.
Briumciire cpenHion Moeky spayo Maccy nonumepa (K = 1,61:10° mons/m*; o = 0,7).

Iloka3aTe/in U KPpUTEPUH OLEHMBAHUA MJIAHUPYEMbIX Pe3yJ1bTATOB OCBOEHHSI KOMIIETEHIIUI U
pe3yJabTaToB 00y4eHMs, IKAJIA OLeHUBAHUS

Nuaukarop Yposensn
MIkana oueHNBaHUSA @opmHpyembIe JOCTHKEHUS Kpurepun OCBOEHUS
KOMITeTeHI[HH OlLleHUBAHUS .
KOMIeTeHIN! KOMIeTeHIuii
OIIK-2. Cnocoben OIIK-2.2. 3HaeT BEpHO U B [IpoxBUHYTHIHA
MIPUMEHSATD IIpumensier MOJIHOM 00BbeMe:
OCHOBHEBIC 3aKOHBI OCHOBHBIE OCHOBBI
W METOJIBI ¢uznko- (uzndeckux,
HCCIIEeA0BaHUH XHMHUYECKHE U XMMHYECKHX,
€CTECTBEHHBIX XUMHYECKHE ¢usuKo-
HayK IJid pelICHUA METOAbI aHaJIU3a XUMHYCCKUX U
3a1a4 JUIsl pa3paboTKu, | OMOJIOTHYECKUX
npodecCHoHATBEHO WCCIICIOBAaHUA U | METOMOB LIS
)71 NCATCIIbHOCTHU OKCIIEPTU3BI HHCTPYMEHTAJIbHO
TIPOAYKITIH i OIICHKH
00IIIECTBEHHOTO nokasareaen
MMUTAHUS U Ka4ecTBa
HCTIONIE3yEMOT0 6e3omacHoCcTH
CBIPbs MPOAYKLIMHU
85 -
100 «OTIIHYHOY/ ‘YMeer BEpHO U B
6amo «3aUYTEHO MOJIHOM 00BeMe:
B TIPOBOTUTH
CTaHIApTHBIC
WCIBITAaHUH 1O
OITPEEIICHHIO
[oKazareneu
¢usmko-
MEXaHHYECKUX U
¢uznko-
XUMHAYECKUX
CBOICTB
UCIIOJIb3YEMOTO
CBIpB,
nonypadpuKaToB u
TOTOBOM
TIPOTYKITIH
IIUTAaHUA
70 — «xopomIoy/ OIIK-2. Ciocoben OIIK-2.2. 3HaeT ¢ [oBrIIeHHBIH
84 «3aYTEHO» HNPUMEHSITh [Ipumenser HE3HAYNUTEIIbHBIMU
6ao OCHOBHBIE 3aKOHBI OCHOBHBIE 3aMEUaHUSIMHU:
B 1 METOAbI (1)I/I3I/IKO- OCHOBBI




HCCIIeTIOBAaHUH XIUMHYECKHE U (uzndeckux,
€CTECTBEHHBIX XUMHYECKHE XUMHAYECKHUX,
HAYK JUIS pEIICHUS | METOABI aHanm3a | (DU3HKO-
3ama4y U pa3paboOTKH, | XUMHYECKHUX H
npoQeCcCHOHATTEHO UCCIIC/IOBAaHUIA U | OMOJIOTHYCCKUX
1 IeATETbHOCTU JKCIEPTH3BI METOIOB JIJIst
MPOAYKIINHU MHCTPYMEHTAJIBHO
001IIECTBEHHOTO 1 OLIEHKH
TIUTaHUS U noKasarenei
HCTIOTB3YEeMOT0 KadecTBa U
CBIpbS Oe3omacHOCTH
TIPOAYKIIUU
Ymeer ¢
HE3HAYUTCIIbHBIMH
3aMCYaHUAMU:
TIPOBOTUTH
CTaHJapTHHIE
WCTIBITAHUN T10
OTIPEICIICHUIO
MoKazarenei
¢usuko-
MEXaHHNYCCKUX U
¢usuko-
XUMHAYECKUX
CBOICTB
HCIOJIH3yEMOT0O
CBIPBS,
noypadpuKaToB u
TOTOBOM
MPOLYKIIUU
IIUTAaHUA
50 - «ynoBierBoputensaoy/ | OIIK-2. Cocoben OIIK-2.2. 3HaeT Ha 6a30BOM BazoBsrit
69 «3a4TEHO» TIPUMEHSATH IIpumensier YPOBHE, C
Oamro OCHOBHEIC 3aKOHBI OCHOBHBIE OmMOKaMHu:

B U METOAbI (1)I/I3I/IKO- OCHOBbI
HCCIICIOBAHU I XUMHYCCKHEC U (usnveckux,
€CTEeCTBEHHBIX XUMHYECKHE XHUMHUYECKHUX,

HayK JJId pCIICHUA METOAbI aHAJIN3a (bHSI/IKO-
3amad U pa3paboTKH, | XUMHYECKHUX H
podecCHoHATEHO WCCIICIOBAaHUNA U | OMOJIOTHYECKUX
1 IeATeTbHOCTU SKCICPTHU3BI METOJIOB JIJIst
TIPOAYKIIUU HHCTPYMEHTAIBEHO
00111eCTBEHHOTO i OLIEHKH
MUTaHUS U MoKazarenei
HCTIOJIB3YEeMOT0 KadgecTBa u
CBHIpbS 0e30MmacHOCTH
TIPOAYKIINU

YmMmeeT Ha 6a30BOM
YpPOBHE, C
OIIMOKAMU:
MIPOBOJTUTH
CTaHapTHHIE
HUCIBITAaHUH 110
OTIpEICIICHIIO
ToKazaresei
¢usuko-
MEXaHHYECKUX U
¢usuko-
XUMHYECKUX
CBOWCTB
MCIIOJIb3YEMOTO




CBIpPBS,
oy padpukaToB u
TOTOBOM
TIPOTYKIIH
MUTaHKS

MeEHee
50
6asno

«HEYIOBIETBOPUTEIILHO
/

«HEC 3a4YTCHO»

OIIK-2. Criocoben
HpI/IMer{TB
OCHOBHbIE 3aKOHBI
Y METOJIBI
HCCIIEIOBaHUI
€CTECTBEHHBIX
HayK IS pELICHHS
3a71a4
npohecCHOoHaTBHO
W IeATEIbHOCTH

OIIK-2.2.
IIpumensier
OCHOBHBIE
¢uznko-
XUMHYCCKHE U
XUMHYCCKHUEC
METOAbI aHaJIU3a
JUTS pa3paboTKH,
HCCIIEI0OBaHUM U
JKCIICPTH3BI
TIPOYKIINU
00IIIECTBEHHOTO
MMUTAHUS U
HCTOJTB3YEMOT0
CBIPbs

He 3naer na
06a30BOM ypOBHE:
OCHOBBI
(uzndeckux,
XUMHUYECKHX,
¢usuKo-
XUMHUYCCKUX U
OHOJOTHYECKUX
METOIOB IS
MHCTPYMEHTAJIBHO
¥ OLIEHKU
ToKazarese
KavecTBa U
0e30MacHOCTH
MPOLYKIIUU

He ymeer Ha
06a30BOM ypOBHE:
TIPOBOTUTH
CTaHIApTHBIC
HCIBITAHUH 110
OTIPEICIICHUIO
nokasarenei
¢usuko-
MEXaHUYECKUX U
¢busuko-
XUMHYECKUX
CBOWCTB
HCIOJIB3yEMOT0
CBIPBS,
nonypadpuKaToB u
TOTOBOM
TIPOTYKITIH
IIUTAHUA

Komnerennuu
HE
chopMHpOBaH
BI




