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[Ipu pazpabotke pabouelt mporpaMMbl Y4eOHOH JUCIUILTUHBI B OCHOBY TTOJIOXKEHBI:

1) ®I'OC BO o Hampasnenuto noarotoBku 19.03.02 IIpoayKTsl NUTaHUS U3 PACTUTEIBHOTO CHIPhS
YTBEpKIACHHBI MHUHUCTEPCTBOM 00pa3zoBanus 1 Hayku PD «17» asrycra 2020 r., mpuka3 Ne 1041

2) YueOHbIi T1aH OCHOBHOM 00pa30BaTeIbHOM porpamMMb! [IpoIyKThl MATaHUS U3 PACTUTEIHHOTO CHIPhS,
npoduas TexHoaorus xneda, KOHAUTEPCKUX U MaKapOHHBIX U3AeNHi o100peH YuenbM coBetoM ®I'BOY

BO I'AY Cesepnoro 3aypanbs oT «1» utomnst 2022 r. [Iporoxon Ne 11

Pabouas mporpaMma y4eOHOHM OUCHMIUIMHBI 000peHa Ha 3acegaHun kadenpsr oOmeld xumun um. W /1.
Komuccaposa ot «4» nrons 2022 r. [Ipotokon Ne 15

.o 3aBeIYIOMIETO Kadeapoit . JL.H. bapabanmntukoBa
Pabouas mporpamma yueOHOM TUCTIUILTHHBI (MOAYIIA) 0J00pEHa METOAMYECKON KOMUCCHEW HHCTUTYTa OT
«T» nrons 2022 r. [Iporokon Ne 11

[Ipencenarens METOAUYECKOH KOMUCCUUA UHCTUTYTA et T.B. CumaxoBa

Pa3paboTumnku:

Pei6auyk O.B., ctapmmii npenonaBarens kadeaps! oomeit xumuu uMm. 1.J{. Komuccaposa
bapa6anmukosa JI.H., nonent xadenpsr obmieit xumun um. M.J[. Komuccapona, k.0.H.
PasmanoBa B.E., ctapmmii npenonaBatens kadenpsr oomeit xumuu uM. W.J[. Komuccaposa

H.o. nupexkTopa HHCTUTYTA: JLLH. Annpees




1. IlepevyeHb NIaHNPYeMBIX Pe3yJIbTATOB 00y4eHHS 110 AUCIHUILINHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

CCTCCTBCHHBIX HAYK
JUISL pEIICHNUS 3a/1a4
npodeccnoHaTBEHOM
JeSATeIbHOCTH

npodeccnoHanbHOM
JeSITeIbHOCTH

Koo [lepeuenp nmIaHUpyeMbIX
PesynbTarhl WNHaukaTop JOCTHKCHUS
Komne- Pe3yJIbTaTOB OOYUYCHHMSI 11O
OCBOCHUS KOMITETCHIIMH
meHyuu JTUCITUILIAHE
3Hamb:
- OCHOBHBIC IIOHATHUA U 3aKOHBI
XUMUH;
- METOJbI aHAJIN3a XUMHUYCCKUX
TIPOIIECCOB;
ymenb:
OIIK-2 CnocobeHn HJI-1onk-2-TIpuMeHser - OOBACHATH CYIIHOCT
XUMHYCCKUX IIPOLICCCOB,
HPUMCHATE OCHOBHbIE MOHSATHS M 3aKOHbI |~ ' anT COPeTIMCCKIC
OCHOBHBIC 3aKOHBI p
XUMHHU, JEMOHCTPUPYCT 3HAHUS U MPAKTUICCKUC HABBIKH,
METO/IbI
. IMOHUMAaHHUE XUMHUYECKHUX TOTYICHHBIC PN H3yHCHHH
OIIK-2 | uccnenosanuii IUCLHUIUTNHGL,
IPOLECCOB B 001aCTU - enademn:

- OCHOBHBIMH HaBbIKaMHU
oOpalleHus ¢ 1abopaTopHBIM U
MIPUOOPHBIM 000PYIOBAHUEM;
-METO/IaMH XUMHUYECKOTO aHaIn3a

JUISL TIOCTIEYIOIIETO €ro
HCTIONB30BAHMA B
IpodeCcCHOHANTBHOM
JeATEIIbHOCTH.

2. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlanHasi OUCHUIUIMHA OTHOCHUTCS K bioxy [ ob0s3arenbHONM 4YacTu 0Opa3oBaTeIbHOM
nporpamMmsl. J[Jis yCIenHOTO U3y4eHUs AUCIUTUINHBI CTYJIEHTaM HEO0O0XO0IMMbI 0a30BbIe 3HAHUS
IIKOJIBHBIX KYpPCOB (PM3WKH, MaTeMaTHUKA W XUMHH. XUMHUS SBISETCS MPEIIIecTBYIOUIEH s
W3YyYCHUS] TAKUX JUCLHMUIUIMH, Kak buoxumwus, I[lumieBas xumus, OuU3HKO-XUMHUYECKHE OCHOBBI
nepepabdoTKH PaCTUTEIBLHOTO CHIPbSL.
JuctumHa n3yvaercs Ha 1,2 kypee B 1,2,3 ceMecTpax 1mo o4HO# 1 3204HO# popme oOyueHus!.




3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 324 yaca (9 3a4eTHBIX SMHHIY).

Ounas popma 3aounas Gopma
By yueOHol paboThl BCETO CEMECTp BCETO CEMECTP
4acoB 1 2 3 4acoB 1 2 3
AyIuTOpHBIE 3aHATHS (BCero) 146 48 50 48 42 14 14 14
B mom uucne: - - - - - - - -
JIeKIITHOHHOTO THIIa 48 16 16 16 12 4 4 4
CeMHMHapCKOTo TUIA 98 32 34 32 30 10 10 10
CamocrosiTe1bHast padora 142 42 58 42 246 76 94 76
(Bcero)
B mom uucne: - - - - - - - -
[MpopaboTka MaTepuana 71 21 29 21 184,5 57 70,5 57
JICKLIHH,
MIOJITOTOBKA K 3aHATHAM
CamocTosTeNnbHOE H3yUeHHe 12 4 4 4
TeM
Pedepar 12 - 12 - - - - -
KonTtponsHbIe paboTh 47 17 13 17 61,5 19 23,5 19
Bun npoMexxyTodHOi 9K3aMeH | 3a4eT | 9SK3aMeH 9K3a | 3ayer 9K3a
aTTeCTallMU MeH MeH
9K3aMEH 36 18 18 36 18 18
OO0mast TpyA0eMKOCThb:
4acoB 324 108 108 108 324 108 108 108
3a4ETHBIX €IMHUI 9 3 3 3 9 3 3 3

4. Conepsxkanue QU CHUNINHbBI

4.1. Conep:xanue pa3iesioB TUCUUIIMHBI

Ne | HaumeHoBaHue ConeprxaHue pasjena
TI/T1 | pa3zaerna JUCIUTLIIHHBI

1 cemectp

1. | Begenue. OcHoBHble | Onpenenenue npeaMera «xumus» Llenn u 3amaum Kypcea.
3aKOHbI M NOHATHA | [loHATHA aTOM, MOJEKyna, MOJb, SKBUBAJICHT. MoJleKysipHas
XUMHH 1 MOJIsipHast Maccbl. OCHOBHBIE XMMHUYECKHE 3aKOHBI.

2. | Xumnueckas kuHeTuka | [IoHATHE O CKOpPOCTH XUMHYECKHX peaknuii. OCHOBHBIC
(bakTophl, BIUAIOIIME HA CKOPOCTh XHMHUYECKHMX PpEaKIMH.
3akoH JneHcTBUs Macc, npaBuio Baut-I'odda. [lonstue o
Karaius3aTopax. DBiusHue Karaau3atopoB Ha  CKOPOCTb
XUMHYECKHUX peaknnid. KaTains roMOreHHbl U reTepOreHHbIN.
OOpatuMble ¥ HeoOpaTUMble  peakiuH. XHMHYECKOoe
paBHoBecue. [Ipmanun Jle-Illatense u ero mnpaxkTuyeckoe

3HAYCHHUE.

3. | Crpoenue atoma. | Pa3BuTue mnpencraBineHuUil O CIOXKHOM CTPOCHUH ATOMOB.
Ilepuonnueckas OcHOBHBIE TOJIOKEHMSI KBAaHTOBOM TEOpUU CTPOEHHUS aToMa.
cucreMa  sneMeHToB | [Tpunnun ITaynu, npasuno I'yana n KneukoBckoro. CBoiicTBa
J.1. Menneneesa atoMoB.  CtpykTypa  mnepuoamyecko  cucremsl .U

Menneneena.

4. | Xumuueckas CBs3b U Meron BaJeHTHBIX CBA3€H. TUIBI XUMHUYECKOHM CBS3U

CTPOEHHE MOJIEKYII (xoBasleHTHasi, MOHHAs, MeTa/lIM4yecKas, BOJOPOJIHAsA).
MexmonekynspHble  B3auMmonedcTBus  (cuibl  Ban-nep-
Baannca): OpHUEHTAI[MOHHBIE, WHIYKIUOHHBIE,

JAUCIICPCHUOHHBIC.




5. | PactBOpHI Hucnepcubie cucteMbl. IcTUHHBIE pacTBOpbl. Pu3nyeckas u
XUMHUYECKas TEOPUHU pacTBOPOB. ['mapaTHas Teopusi pacTBOPOB
HA.N. MenneneeBa. KoHueHTpanusa pacTtBopoB. Teopus
AIEKTPOJUTUYECKON AUCCOLMAMU. [ Mapoau3 cosen.

6. | OxuciauTenpHo- CreneHb OKUCIEHUS, OKUCIUTENN U BOCCTAHOBUTENIN. MeTobl
BOCCTAHOBUTEJIbHbBIC COCTAaBJICHUSl YPAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKkuuu peakuuii. Tunet OBP. DOkBUBaN€HTHl  OKHCIHUTENS U

BOCCTAHOBUTEJIS.

7. | KommnekcHble CnocoOHOCTh aTOMOB K KOMILIEKCOOOpa3oBaHuto. OCHOBHbBIE

COCAUHEHUS noyokeHuss teopun BepHepa. Xumuueckas CBA3b B
KOMIUIEKCHBIX coenuHeHusx. HomeHknarypa, nuccouumanus,
M30MEPUST KOMIUIEKCHBIX COEUHECHUM.

8. | Xumnueckas [Tonstue 00 aHamuTHUeckoW xuMuu. KadecTBeHHBIH U

uacHTUDUKAITHS KOJIMYECTBEHHBIN aHaan3. OCHOBHBIC BHUJIbl KOJUYECTBEHHOTO
aHaJIn3a: rPaBUMETPUUYECKUM, THTPUMETPUUECKUH.
2 cemecTp

9. | Teoperuueckue Teopus cTpoeHus oprannyeckux coennnennii A.M.bytneposa.
OCHOBBI OpraHuueckoil | OCHOBBI KJacCU(PHUKAUA M HOMEHKJIATYpbl OPTraHUYECKHUX
XUMHUHU coequHeHun. M3omepus u romosorus. Tumbsl cBs3ed B

OpraHWYeCKOW XHUMHH. THUIBI W MEXaHU3Mbl XUMHUYECKHX
peaKiui B OPraHUYECKON XUMUU.

10. | YrneBomopos Ankanbl. ['omonmoruueckuil psiin, HU30MepHUs, HOMEHKIJIATYpa.

Meroabl nony4deHusi, XUuMU4Yeckue cBoucTBa. AukeHsl. [luc-,
TpaHc-u30Mepus. MeToapl MONy4YeHHs], XUMUYECKHE CBOMCTBA.
[uenossle yriepogopoasl. [lonumepuszanusa queHos. Kayayku.
AnkuHbpl. MeTOonbl MOMy4YeHUs, XHMMHUYECKHE CBOWMCTBA.
Huknuueckue YB. Apensl. ApomatuyHoctb. Teopus
3aMeILEeHUS B apoOMaTUYECKOM pany. Peakuun
AIIEKTPOPUIBHOTO 3aMEIICHHUS.

11. | [IpousBoHBIE I"anorennponsBoHbIE YIJIEBOJIOPOOB. Peakuuun
YTJIEBOJAOPOAOB C HykjiIeopmibHOro 3amemienus. Crniuptel U denonsl. [Ipocteie
OJIHOU s¢upsl. KapOoHunsHbie coequHeHUs (aabAETUABl U KETOHBI).
(GyHKIIMOHAIBHOU Meronsl monydyeHus, XuMu4yeckue cBoicTBa. [IpenenbHble
rpyIIon KapOOHOBBIE KHCIOTBI W WX TPOU3BOAHBIE. MeTomabl

MOJYyYEHHs, XUMHYECKHMe cBoiicTBa. HenpenenbHbie u
apOMaTUYECKHE MOHO- U JUKAPOOHOBBIE KHUCIOTHI. MeTOmbI
MOJIy4eHUs, XUMUYECKUE CBOMCTBA. AMUHBI U aMUJIbl. MeToabl
MOJTYYCHHS, XUMUYECKUE CBOMCTBA.

12. | IlpuponHsie Jlununael. Mbuta. Bocka. Ctpoenue u cBoiictBa. Okcu- #

COEIMHEHUS OKCOKHUCIIOTHL. KeTo-eHonbHass Tayromepus. OnTtuyeckas
n3omepus. YriaeBoabl (caxapa). Monocaxapuael. CTpoeHue,
uzomepusi, cBoiictBa. Jucaxapuanl. [lonucaxapuasl (kpaxmai,
KJIeTYaTKa). AMUHOKHCIOTHL. DU3NWYECKHEe U XUMHUYECKHE
cpoiictBa. [Tonumnentuas! u 6enKu.
3 cemecTp
13. | Ilpenmer pusmueckoit | [Ipeamer pusmueckoit xumuu. Llenn u 3amaun. [Ipaktuueckoe

7 KOJJIOWTHON XUMHH.
XuMuueckas
TepMOJIMHAMUKA U
TEPMOXUMMUS

npuMeHeHrne. CoBpeMEHHbBIE METOAbI UCCIIETIOBAHNI. 3HAUCHUE
mpeaMeTa B TexHoIora. Pa3znensl pu3ndeckoil XMMHH.

Tepmoxumusi. OCHOBHBIE TIOHATHS: CcHUCTeMa(BUIBI), (¢asa,
BHEIIHSS Cpefa, COCTOSHUE CHCTEMBI(BHIbI), MapaMeTphbl
CHUCTEMBI, TIporecc(BHIbI), YHEPTUA, TEIUIOTa, padoTra. 3aKkoH
I'ecca. Xumuueckas TepMoauHaMuka. DYHKIIUU COCTOSIHUS:




BHYTPEHHSS 3HEPrus, SHTAIbINA, SHTponus, 3Heprus ['nboca,
sHeprus ['enpMmroisbna. HyneBoii, nepBsli, BTOPOW U TPETUH
3aKOHBI TEPMOJIUHAMUKH.

14.

DJneKTpuueckas
POBOJIUMOCTb
pacTBOpOB

PactBops! anektponuToB. CuibHBIE U CIA0bIE JIEKTPOJIUTHI B
coBpeMeHHor  TOJI.  DaeKTpompoBOJHOCTH  PacTBOPOB.
VienpHash 3MEKTPONPOBOJAHOCTh, 3aBUCUMOCTH OT MPHUPOIBI
BEIIECTBA, PACTBOPUTEINA, TEMIEpaTyphbl, KOHLEHTPALIUH.
DKBHUBAJICHTHAS 3JIEKTPONPOBOIHOCTh. KOHAYKTOMETpHSI.

15.

Xumudeckass KHHETHKA

Xumuueckasi KMHETHKa. AOCONIOTHAs CKOPOCTh XUMHMUYECKUX
peakuuii. OcHOBHOW 3akoH KuHeTHKU. llopsnok u
MOJIEKYJIIPHOCTb peakuuid. OCHOBHOM 3aKOH KMHETHUKM IS
peakuuu 1-ro, 2-ro, 3-ro mnopsakoB. KoHcranTa ckopoctu
XUMHUYECKON peakLuu, nepuoj mnoiynpespamenus. Karamus,
Oounonorndeckuil karaan3. PoToOXUMUYECKUE pEaKLIUU.

16.

DIIEKTPOXUMUS

OnekTpoxumuueckue mporecchl. CTpoeHHE U MEXaHH3M
00pa3zoBaHusl IBOMHOIO 3JIEKTPUUECKOTO CJOS. DIEKTPOIAHBIN
MOTEHIIKAM, ypaBHEHUE Hepncra. DNEKTPOIbI u
TraJIbBAaHUYCCKUEC DJICMCHTHI. HOTCHHI/IOMCTpI/IfL
["anpBannyeckas 1ens it usmepenus pH.

17.

Bbydepublie cucteMbl

Bbydepubie pactBopsl. CocTaB, IOJIyueHHE U CBOMCTBA.
Mexanusm Oydepnoro geiictBus. Pacuer pH OydepHbix
pactBopoB. bydepnas &mkocth. buomornmueckoe 3HaUYCHHE
OydepHbIX cucTeMm.

18.

Kommuratuaeie
CBOMCTBa PacCTBOPOB.

Kommurarusabie cBoiicTBa pactBopoB. Jduddys3us u ocmoc.
Ocmotuueckoe namienue, 3akoH Bant-T'odda. I[loHmxenue
JIaBJICHUsl HACBIIIEHHOIO Iapa pacTBOPUTENSA HAJl pacTBOPOM,
nepBblil 3akoH Paynd. [loBblieHre TeMnepaTtypbl KUIIEHUS U
MOHWKEHHUE TEMIIEPATypPbl KPUCTAIIIU3allMU PACTBOPOB, BTOPOil
3akoH Paynsa. Kpuockonusa u s0yminockonus. [Ipumenenue
KPHOCKOIIMYECKOIO0 METOAA.

19.

HOBerHOCTHHe
SABJICHUSA

[ToBepXHOCTHBIE SIBJICHMS, UX MPUYMHA U POJib. AncopOuus.
AncopOent, ancopOTuB. Buasl amcopOuum. N3otepmbl
agcopbumu. Ancopbuus Ha rpaHuue r/tT. YpaBHeHus ['eHpw,
Openinninxa, Jlenrmioopa. AncopOuusi Ha TpaHMIE K/T.
ITpaBuna agcopOuuu U3 pacTBOpoB. AncopOuus Ha TpaHULEe
r/x. VYpaBHenus Imub6ca, Ilumxosckoro. IIpumenenue
a1COpPOIIMOHHBIX POIIECCOB.

20.

Konmounnoe
COCTOSIHHE BEIECTBA

Konnounnas xumus. JlucnepcHas cucrema, qucnepcHas dasa,
qucriepcuoHHas — cpeaa.  JucmepcHocth.  OcoGeHHOCTH
JTUCTIEPCHBIX  (KOJUTOMAHBIX)  cucteM.  Kiaccudukanms
JUCTIEPCHBIX cucTeM. 30ib. JlnogunbHble, a1O0(OOHBIE
KOJUTOM/IHbIE cucTeMbl. KoHeHCallMoOHHbIE U TUCTIEPCUOHHbBIE
METOABl TOJY4YEeHHUS KOJUIOMAHBIX CHCTEM. [Toryuenune
TMo(OOHBIX KOJUIOMAHBIX cucTeM. [lomyueHue TUOPUIBHBIX
KOJUJIOMZHBIX ~ CHUCTeM.  MeToabl  OYHMCTKM:  JTHAIIU3,
AIEKTPOINAIIN3, yIbTpaduIbTpaLus,
AIIEKTPOYIbTpapHIbTPALIUS, yIABTPalEHTPU(PYTUPOBAHUE.
Munenna.  MaTtepmunennsapHaks — KuAKOCTb.  CTpoeHHe
MUIIEIUIBI.

21.

CBONCTBA KOMIOUIHBIX
CUCTEM

MonekynspHO-KUHETUUECKHE CBOMCTBA. bpoyHoBckoe
neuxenue. quddysus, ¢aykryanus. OcMoc, 0CMOTHYECKOE
JaBiieHne, MeMOpaHHoe paBHoBecue JlonHaHa. CeauMeHTalus.




CBOMCTBA.

(bakxTopsl

PacceuBanue

DIIEKTPOKMHETHUECKUE CBOJIICTBA.
Onektpodope3.  IloreHnmanm  mpoTeKaHUSI.
CeMMEHTAIUU.

KOoaryJsmnuu.

CBETa.

Koarynsuust KOJIOUAHBIX CUCTEM. Y CTOMYUBOCTD
aucriepcHeix  cucteM. CeauMeHTalMOHHAs,

Peonornyeckue cBOMCTBa: BA3KOCTh, CTPYKTypHas BA3KOCTb,
TEKY4YeCTh, IOJI3yYECTh.
Onruueckue
cBeropaccessHust Penes. Hegenomempus. Typououmempus.
Yavmpamuxpocrkonus. Ilornoienue caera.

Teopust

DIIEKTPOOCMOC.
IMorenmuman

arperatuBHas,

KOHJICHCALIMOHHAsT yCcTOMYMBOCTH. DaKTOpBl YCTOWYMBOCTH.
Koarynsauus,

Koarynsuus

ruipoOOHBIX 30J1€i Mo NeHCTBUEM AMEeKTponuToB. [IpaBuio

[lynsue-I'apau. JInorponnsle psaxnsl. Ilopor xoarynsnuw.

Koarynsiuust pactBopoB BMC. BeicanuBanue. Biaumuas
KoaryJsinus. 3anmTHoe nercreue pactsopos BMC.
4.2. Pa3nenbl TUCHUIITAHBI H BUIbI 3aHATHH
ouHasi hopma oOyueHus
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHHapCKOTo CP Bcero,
n/m JUCITUTLIAHBI THIIA TUTIA 4acoB
1 cemectp
1. | Beenenne. OCHOBHBIE 3aKOHBI U 2 4 2 8
MOHSITHSI XUMUU
2. | Xumuueckass KHHETHKA 2 4 2 8
3. | Ctpoenue aroma. 2 - 6 8
Ilepnonnueckas cucrema
sneMenToB .M. Menaeneera
4. | XumMu4deckas CBsI3b M CTPOCHHE 2 - 6 8
MOJICKYI
5. | PactBOpBI 4 8 6 18
6. | OxucnurenbHO- 2 4 6 12
BOCCTAHOBUTEIJIbHBIC PEAKIIHU
7. | KoMmIuiekcHble cOeTUHEHUS 2 4 6 12
8. | Xumnueckas uaeHTUQUKAISL - 8 8 16
DK3aMeH - - - 18
2 cemecTp
9. | Teopernueckne OCHOBEI 2 - 4 6
OpPraHUYECKON XUMUU
10. | YrumeBomopos 4 4 14 22
11. | [IpousBoAHBIE YTIEBOAOPOIOB C 6 16 20 42
OJTHOU (DYHKITMOHAIbLHON
rpyHIon
12. | IlpupoaHble COeTMHEHNUS 4 14 20 38
3 cemecTp
13. | Ilpenmer pusmueckoit u 2 - 4 6
KOJJTOUJTHOM XUMUH.
XuMuyeckasi TepMOJIMHAMUKA U
TEPMOXHUMHUS
14. | DnexTpuyeckas IpOBOJIUMOCTb 2 4 2 8
pacTBOPOB
15. | Xumnueckas KHHETHKA 2 4 4 10




16. | DnekTpoxuMus 2 4 2 8
17. | BydepHsbie cuctemMbl - 4 4 8
18. | KomnuraruBHble CBOMCTBA 2 4 2 8
pPacTBOPOB.
19. | TloBepXHOCTHBIC SIBJICHHS 2 4 4 10
20. | KomougHoe cocTosiHue 2 4 4 10
BEILIECTBA
21. | CBoiicTBa KOJUIOUIHBIX CHCTEM 2 4 16 22
DK3aMeH - - - 18
Hroro: 48 98 142 324
3aouHas hopma 00ydeHUS
Ne HanmenoBanue pasnena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
1/ JUACIIUIIIHHEI THIA THIA 4acoB
1 cemectp
1. | Beeneune. OcHOBHEBIE 3aKOHBI U 1 2 8 11
ITOHSATHS XUMUH
2. | Xumnueckast KHHETHKA - 2 8 10
3. | Crpoenue aroma. 1 - 12 13
[Teproaudeckas cucrtema
anemenToB JI.M1. Menaeneena
4, | XuMu4ecKas CBSI3b U CTPOCHHE 1 - 10 11
MOJICKYIT
5. | PactBOpHI - 2 10 12
6. | OxkucIUTEILHO- 1 2 8 11
BOCCTAHOBHUTEJIbHBIC PEAKIIHU
7. | KoMIuiekcHbIE COSIUHEHMS - - 8 8
8. | Xumuueckas WICHTH(PUKALIHS - 2 12 14
DK3aMeH - - - 18
2 cemecTp
9. | Teopernyeckne OCHOBBI 0,5 - 12 12,5
OPraHNYeCKON XUMHUHU
10. | YrneBomoposl 1 2 20 23
11. | IlpousBoaHBIE YTIEBOJOPOIOB C 1,5 4 30 35,5
OJTHOW (PYHKIIMOHAJIBHOMN
rpynIon
12. | llpupoanbie coeAMHEHUS 1 4 32 37
3 cemecTp
13. | IIpeamer ¢puzndeckoi u 1 - 8 9
KOJJTIOUTHON XUMUH.
XuMudeckasi TepMOIMHAMUKA U
TEPMOXUMHUS
14. | DnexTpuveckas IPOBOTUMOCTD 1 2 8 11
pacTBOpOB
15. | XuMnueckass KHHETHKA - - 8 8
16. | DnexTpoxuMus - 2 8 10
17. | bydepubie cucTeMbl - 2 8 10
18. | KomnuraruBHbIE CBOMCTBA - - 8 8
pPacTBOPOB.
19. | TToBepXHOCTHBIE SIBICHUSI 1 - 8 9




20. | KonmoumHoe cocTosHUE 1 2 10 13
BEIIIECTBA
21. | CBoiicTBa KOJUIOUAHBIX CUCTEM - 2 10 12
OK3aMeH - - - 18
Wroro: 12 30 246 324
4.3. 3aHsATHS CEMHMHAPCKOI0 THNIA
Ne Neo pazpnena TpynoemkocTsb
/1 ITUCIIUAILIA Tema (dac)
HBI OYHasl 3a04Hast
1 cemectp
1. 1 [IpaBuna paboThl B XUMHUYECKON JJaOOpaATOPUH. 2 -
TexHuka naboparopHbeix pabot. OGopyoBaHUE U
XUMHUYECKasl MoCcy/a.
2. 1 Kitacchl HeOpraum4eckux CoeIMHEeHUN 2 2
3. 2 XHMMHUYECKOE PaBHOBECHE 4 2
4, 5 [IpuroroBieHue pacTBOPOB Pa3IUIHOM 4 -
KOHIICHTPAIIUU
5. 5 DJIEKTPOJIMTUYECKAS TUCCOIUALIMS 4 2
6. 6 OKHUCIUTEINBHO-BOCCTAHOBUTENBHBIC PEAKIIUN 4 2
7. 7 KoMmruiekcHble coequHeHN 4 -
8. 8 KauecTBeHHBIN aHAIN3 4 2
9. 8 KonnuecTBeHHBIN aHAIN3 4 -
2 ceMecTp
10. 10 Henpenenwusie yraeBogopoasl. O yHKIIMOHATBHBIN 2 1
aHAJIU3 HA KpaTHBIE CBS3H
11. 10 KavecTBeHHBIN (yHKIMOHAIBHBIN aHAIN3 HA 2 1
apoOMaTHYECKOe KOJIbIIO
12. 11 KavecTBeHHBIN (yHKINOHATBHBIN aHAIN3 2 1
ruipokcucoeuHeHni. CiupThl
13. 11 KauecTBeHHbIN (YHKIIMOHATBHBIA aHAIN3 2 -
TUIpOKCUCOeTMHEHUN. DEHOIIBI
14. 11 KauecTBeHHbIN (YHKIIMOHATIBHBIA aHAIN3 4 1
KapOOHUJIBbHBIX COSAMHEHUN
15. 11 KapOoHOBBIE KUCIIOTHI 4 2
16. 11 AMUHBL. AMUIBI KUCIIOT 4 -
17. 12 "M IpOKCUKUCTOTHI 2 -
18. 12 CBoIICTBA )XKHPOB U MBLIA 4 -
19. 12 VYriaeBoasl 4 2
20. 12 AMHHOKHUCIOTHI. benku 4 2
3 cemecTp
21. 14 TexHnka 0€30MacHOCTH. Kongykromerpus. 4 2
Omnpenenenne  CONECOJCpPKAHUS ~ MOJIOKA
MUHEPATBHBIX BOJ, (U3UKO-XUMHUYECKUX KOHCTAHT
pacTBOpOB KOHJTYKTOMETPUIECKUM METO/IOM.
OnpeneneHre KOHIIGHTPAIIMM KHCIOTHI METOJIOM
KOHJIYKTOMETPHUYECKOTO TUTPOBAHHSI.
22. 15 Kunernka xumuueckux peakuuid. Omnpeznenenue 4 -
MOpsITKAa W KOHCTAaHTBI CKOPOCTH XHUMHYECKOH
peaKIum.




23. 16 DIEKTPOXUMHUSI. KomMmneHncanmonuas cxema 4 2
m3mepenust DJIC. Tlorenunomerpusi. OmnpeneneHue
pH pacTBOpOB IpH MOMOIIN CTEKJITHHOTO 3JICKTPO/IA.
OnpeneneHne KOHIICHTPAIIMM KHCIOTHI METOJIOM
MOTCHIIMOMETPUICCKOTO0 TUTPOBAHHUS

24, 17 N3yuenne  cBoiictB ~ OydepHBIX  pacTBOpOB. 4 2
Onpepenenne OyhepHO EMKOCTH.

25. 18 Kpuockonusa. TexHuka paboTbl C TEPMOMETPOM 4 -
bexmana. Onpenenenue OCMOTHYECKON

KOHICHTPAUHN 1 OCMOTHYCCKOT'O JaBJICHHUA paCTBOpa
KPHUOCKOIIMIYCCKUM MECTOIOM.

26. 19 Ancop6rust u3 pacTBopoB. OmnpeeneHre KoJIu4ecTBa 4 -
a7copOUpPOBaHHOMN YKCYCHOM KHCJIOTBI
AKTUBHPOBAHHBIM yTiIeM (W TOpHom).

27. 20 [TomydyeHue u CBOHCTBA KOJUIOHMIHBIX CHCTEM. 4 2
Onpenenenue 3apsaa KOJUIOUIHBIX YACTHIL.

28. 21 Koarymsiuust tuapodoOHBIX KOJUIOMAHBIX CHCTEM. 4 2

Koarynsuust ruapoduiabHbIX KOJUIOMIHBIX CHCTEM.
OnpezeiieHne  MOPOTOB KOAryJisiuu  30JICH.
JammrtHoe nercraue [TAB.

Hroro: 98 30

4.4. IlpumMepHasi TeMAaTHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmomperno OIIOII.

5. Opranu3zanus caMoCTOATEIbHOH PadoThI 00yYAIOIIUXCS 110 JUCHUIIIMHE

5.1. Tunsl caMoCTOATEIBLHOI PadOTHI U €€ KOHTPOJIb

Tun camocTosATeJIbHON PadoThI dopma o0yueHus Texyuuit KOHTPOJIb
OYHast 3a049Hast

ITpopaboTka MaTepuana JeKIHH, 71 184,5 TECTUPOBAHUE
MOJITOTOBKA K 3aHATHUSIM
CamocTosTenbHOE U3YYeHUE TEM 12 TECTHPOBaHUE
KoHTponbHbIe paboThl 47 61,5 KOHTpOJIbHAsI paboTa
Pedepar 12 - 3aImTa

BCET0 4aCOB: 142 246

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEILHOMH PadoThI:
1. Kozen, E.I'. Ilpaktuky™m no opranudeckoid xumuu. Yactel: yuebHO-MeToAMUECKOE TTOCOOME /
aBTopbl-coctaButenu: E.I'. Kozen, JI.H. bapabanmukoBa / Tromens: 'AY CeBepHoro 3aypainbs,
2020. 168 c. https://e.lanbook.com/book/157120
2. PpiGauyk, O.B. Heopranuueckas u aHaauTH4eckas XUMHsL: y4eOHO-MeToindecKoe nocodue. /
O.B. Puibauyk, H.A. Bonkosa / Tromens: ['AY CeBepnoro 3aypanss, 2018. 77 c.
3. Xumusi: yuebHO-MeToInueckoe nocodue / aBtrop-cocraButens B. E. PazmanoBa. — TroMens:
'AY Ceseproro 3aypambs, 2019. — 100 c. — ISBN 978-5-98249-114-5. — Tekcr:
AIIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OUOIMOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/131641) — Pexum moctymna: /it aBTOPH3. MMOJIb30BATECH

5.3. Tembl, BLIHOCHMBbIE HA CAMOCTOSAITEIbHOE H3yYCHHE:
1 cemecTp
1. 'maponu3 coneu, TUIIBI THAPOIU3A.


https://e.lanbook.com/book/157120
https://e.lanbook.com/book/131641

2. PactBops! HeanekTponutoB. Ocmoc. Juddysus.
3. MuHnepanbHbIe YI0OpEHUS.
4. I'paBUMETPUYECKUI aHAIN3.
2 cemecTp
1. Tunsl 1 MEXaHU3MbI XUMUYECKUX PEAKLUN B OPraHUYECKON XUMUH.
2. [luenoBele yriesopopoasl. [Tomumepuzanus nuenos. Kayayku.
3. [luknoankanbl. MeToIbI 1TOJIy4€HUs, XUMUUYECKUE CBOMCTBa. [IprimMeHeHue.
4. AMuapl. MeToibl oJy4eHusl, XUMUYeCKre cBoMcTBa. [IpuMenenue.
3 cemecTp
1. 3akoH ['ecca u ero ciencTBus
2. OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U TOTEHIIUAJIBI B [TOYBAX.
3. MonoobmeHnHas agcopOrusi.
4. CBoOo/Has U CBsA3aHHAsA BOJA B KOJUIOUJAX.
5.4. Tembl pedepatoB (2 cemecTp):
1. Yranepoa. Ctpoenue, Hax0X/IeHUE B IPUPOJIE, OCOOEHHOCTH.
2. McTopus pa3BUTUS OPraHUYECKON XUMUH.
3. Pa3zButue oprannueckoi xumuu B 19 Beke.
4. A.M. bytnepoB — BETUKHUI pyCCKUIA XUMUK.
5. IIpOMBIIITIEHHBIE CHHTE3bl HA OCHOBE YIJIEBOAOPOIOB.
6. Pa3pyieHre 030HOBOTO €101 3eMJIU XJI0PPTOPYTIEBOAOPOAAMHU.
7. HedTh B COBpEMEHHOM MUDE.
8. Hed1h, criocoObl €€ mepepaboTKu
9. HedrenpoayKrsl.
10. IIpupoaHbIe ra3bl.
11. OTriieH u ero Npou3BOIHBIE B IPOMBIIIEHHOM OPraHU4YE€CKOM CHUHTE3E.
12. Jluenossie yraerogoponasl. Kayuyk.
13. Pa3zBuTue XUMHUH BHICOKOMOJIEKYJISIPHBIX COEITMHEHUI.
14. Cenbckoe X0341MCTBO U MOJIUMEPHI.
15. IToimamepHbie maTepuainsl. [nactmacca.
16. Ankanbl. AnkeHbl. AnkuHbl. Baxxnenmme npencrasutenu. [Ipumenenne B
MPOMBIIIIIEHHOCTH.
17. Auerunen. [lony4yeHne u NpUMEHEHNE B IPOMBILIUIEHHOCTH.
18. Apensl. Baxxneifiue npeacTaBuTeNM, 3HAYCHUE U BIMSTHUE HA OKPYKAIOIIYIO CPEy.
19. IlpumMeHenune cnupToB.
20. OnHOaTOMHBIE NPEAETbHBIE CITUPTHI.
21. Uctopust OTKpBITHA ATaHONA.
22. I'nunepuH, CBOWCTBA U IPUMEHEHHUE.
23. AnertoH. CTpoeHue, IPUMEHEHHUE B TPOMBIIIIIEHHOCTH.
24. ®opmanpaerua. Ero BnusiHue Ha OpraHu3M 4eoBeKa U )KUBOTHBIX.
25. TlonumepHble COeAMHEHUS Ha OCHOBE (hopManbaeruaa. BiusHue Ha OKpy’Kalollyto cpeay.
26. MypaBbunas kucnota. cropus otkpbiTus. Haxoxaenue B npupoe.
27. YkcycHas kucnora. Mcropus otkpeitus. HaxoxneHnue B npupose.
28. [IpumeHeHne MypaBbUHON KHACIIOTBI.
29. IlpuMeHeHne yKCyCHOU KHCIIOTHI.
30. I'mnpoxcukuciotel. Ucropus otkpsiTusa. HaxoxaeHnne B npupoe.
31. Anpnernno- u keTokucioTsl. Mcropus otkpeitus. Haxoxnenue B npupoze.
32. 'mApOKCUKUCTOTHI, ATTbJIETUIO- U KETOKUCIIOTHI B PACTUTEIILHOM MHPE.
33. IlonumernnmerakpuiaaT. OpraHuYECKOE CTEKIIO.
34. CnoxHble 53QUpbI B IPUPOJIE.
35. AMMHBI B IpUpOJIE.
36. AaunuH. [IpumMeHeHre B TPOMBIIIIEHHOCTH.



37. llpupoaHbie KPACUTEIH.

38. CupHOAEHCTBYIONIUE AIOBUTHIE BENIECTBA. [ MApPa3uH U €ro MPOU3BOIHbIC.
39. Hutposocoenunenus. CriocoObl MOTyYESHHUS.

40. Kapb6amun. [Tonydyenue. [IpumeHeHHE B CEIIBCKOM XO3SHCTBE.
41. Jlunuael. @yHKIMH, 3HAYEHUE JIsI OPraHU3Ma.

42. ITueBbie )KUPHI.

43. IIpuMeHeHue KUPOB.

44. Pactutenbhble Bocku. CocTaB, PyHKITUH.

45. I'moko3a B pupo/ie.

46. ®pyKTO3a B MPUPOJIE.

47. llento3sl. Haxoxienue B mpupo/ie.

6.1 IlepeyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIeTeHIU I

Koo
Komne-
meHnyuu

[lepeuens mIaHUPyEMBbIX HanmenoBanue
Nupukatop AoCTHXKEHUS

KOMIIETEHI[UHN
JUCLIUILINHE

OIIK-2

3HaAmb:

- OCHOBHBIC MOHSATHS ¥ 3aKOHBI
XHMHUY;

- METOJIbI aHAJIN3a XUMUYECKUX
HPOLECCOB;

ymemp:

- OOBSCHSTH CYIIHOCTD

N /I-1onk-2-ITpumenser XMMHUYECKHX MPOLIECCOB; Tecr

- UCTI0/Ib30BaTh T THYCCKHU
OCHOBHBIC ITOHATHA U CTIOTb30BATE TCOPETHHCECKNE

3HAHUS U MPAKTUICCKUC HABBIKH,
3aKOHBI XUMHHU,

TIOJTYYCHHBIC TTPU U3YUCHUU
ACMOHCTPUPYCT NOHUMAHUC JUCIHIIIAHE;

XUMUYECKUX MPOLIECCOB B - enadems: OK3aMeHal[MOHHBIH OuieT

obJsactTu MpoPEeCCUOHAITBHON | ~ gCHOBHHMH HagBIKaMH
oOpatneHus ¢ 1abopaTopHBIM U

JACATCIIbHOCTH paiit paTop
npuOOPHBIM 000PYIOBaHUEM;

- METOIAMH XHMHYECKOTO
aHAITN3a JUIS TIOCIIEAYIOIIETO €T0
UCITOJIb30BAHMUS B
npoQeCcCHOHATBHOM
JeSATETLHOCTH.

6.2. HIkaasl oneHNBAHUA

IIkajia oueHMBaHUs YCTHOIO 3a4eTa

Onenka Onucanue
00Oy4arolUiCs CaMOCTOATEIbHO PEIIAeT MOCTAaBJICHHbIE 3a/layM, MCIOJb3Ys BECh
apceHal UMEIOUIMXCA 3HAHUM, YMEHHH M HaBBIKOB, YyMEET OLIEHUBATh,
aHAJIM3UPOBaTh M 0000IaTh, JeiaTh BBIBOABI IO pe3yjbTaTaM COOCTBEHHOM
3a4TE€HO | AEATENbHOCTH; 00yUYaIOIINCs Ha BBICOKOM YPOBHE CIIOCOOEH UCIIOIb30BaTh 3HAHUS

0 CTpPpOCHUHU BCUIICCTBA, NPUPOAC XMMHYECKOM CBS3U B Pa3IMYHBIX KJaccax
XUMHUYECKUX COCOUHEHMU i1 IIOHMMAaHMS CBOMICTB MaTepruaJIOB U MCXaHU3Ma
XUMHYCCKUX IMTPOLCCCOB, MPOTCKAOIIUX B OKPYKAOIMIEM MUPC.

pe3yJIbTaTOB O0y4YEHUS IO | OLIEHOYHOI'O CPEACTBA




HE
3a4TCHO

o0yJaromuicss JOMyCcTUI TpyOble OMMOKM W HE MOT NMPUMEHHUTHh IOJIY4YEeHHBIC
3HAHUS JUTS PEIIeHUs (BBIMOJHEHUS) TIOCTABJICHHOH 3a71auu (3aaHusi), 000CHOBATh
[PUMEHSIEMBIC TOJIOKEHHSI, OOYyJaroIIMICs Ha HHU3KOM YpPOBHE CIIOCOOCH
UCTOJB30BaTh 3HAHHUA O CTPOSHUHM BEIIECTBA, MPHPOJE XHUMHUYECKOH CBSI3H B
pa3IMYHBIX KJIaccaX XUMHUYECKMX COCIMHEHUH [Jid [OHHUMaHHUs CBOWCTB
MaTepUajIoB U MEXaHU3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIIUX B OKPYKAIOIIEM
MHUDpE.

Ikana oueHMBaHUS YCTHOIO SK3aMeHa

Orenka

Onucanue

OrneHka «OTJIIMYHOY» BBICTABISETCS O0y4aroUeMycs, €CJId OH TIIyOOKO U MPOYHO
YCBOWJI MPOrPAMMHBINA MaTepHa, UCYEPIBIBAIONIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOIHO €ro M3J1araeT, NOKa3bIBAET BEPHOE MOHUMAHUE XUMUYECKON
CYILIHOCTH PacCMaTpUBAEMBbIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUI,
JTaeT TOYHOE OIPEAEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUMN, 3AKOHOB, TEOPUA,
a TaKXe MPaBUIILHOE OINPEJECIEHNE XUMUYECKUX BEJIMYUH, YMEET TECHO YBA3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 33a/1a4aMU, BOIIPOCAMH U IPYTUMHU
BHJIaMH TIPUMEHEHHMsI 3HAHUM, MPABWIHBHO OOOCHOBBIBAET MPUHITOE PEIICHHE,
BJIAJICET Pa3HOCTOPOHHUMH HABBIKAMHU U IIPUEMaMU BBIIOJHEHHUS PAKTUUYECKUX
3a/1a4.

OneHka «XOpouIo» BBICTABISAETCA OOyYaroleMycs, €CIM OH TBEpIO 3HAeT
Marepua, 'paMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOIYCKas CYLIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, IIPAaBUIBHO IPUMEHSET TEOPETUYECKHE
IIOJIOKEHUs IPU PELIEHUM MPAaKTUYECKUX BOIPOCOB U 3ajay, BIAaeeT
HEOOXOMMBIMU HaBBIKAMH M TPUEMaMH WX BBITIOJTHEHUSI.

OI_IGHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJISICTCA o6yqaromeMyc51, €CJIn OH HMMCCT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HEC YCBOHII €TO HeTaﬂefI, A0IyCKacT
HCTOYHOCTH, HCOOCTAaTOYHO [MpaBUJIbHBIC (bOpMy.]'IHpOBKPI, HapYIICHUA
JIOTHYSCKOM IIOCIEIOBAaTCIIbHOCTH B H3JI0KCHUH ImporpaMMHOro marcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBINIOJIHCHUHN ITPAKTUUCCKUX pa60T.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMyCﬂ, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH MPOrPpaMMHOI0 MaTepurana, JOIMyCKAaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C 0O0JIBIITUMHU 3aTPYAHCHUAMU BBIIIOJHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIETBOPUTEIHHO»  CTABUTCSA
00yJaronmMcs, KOTOpbIe HE MOTYT MPOAOIKUTE 00ydeHHe 0€3 TOTOTHUTEIbHBIX
3aHATUN

IIkajia oneHMBaHUs TECTUPOBAHMS HA JK3aMEHe

% BBIMOJHEHUS 3aJaHUA Bajaa mo 5-0ajabpHO# cucreme
86 — 100 5
71 -85 4
50-70 3
Mmenee 50 2




IlIkajsia oueHMBaHKMs TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aaHUSA Pe3yabTatr
50 - 100 3a4YTEHO
MmeHee 50 HE 3a4TEHO

6.4. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MAaTEePUAJIbI:
VYka3aHbl B IpUIOKEHUU 1.

1. IlepeyeHb OCHOBHOW M /ONOJHUTENbHOH Y4YeOHOIl JHMTepaTyphbl,
He00X0IMMOI IJIfl OCBOCHUS JUCIHUILINHBI

a) OCHOBHas JIuTeparypa
1. Tenbdman, M. U. Komnonanas xumus : yueOnuk / M. U. I'ensdman, O. B. Kosanesuu, B. I1.
KOcrtparoB. — 6-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2017. — 336 c. — ISBN 978-5-8114-
0478-0. — Texkcr : anexkTpoHHbIN / JlaHb : 31MeKTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/91307 — Pesxum mocTyma: ajis aBTOPU3. MOJIb30BATEIICH.
2. I'panpbepr, U. U. Oprannueckas xumus : yueOuuk / U. U. I'panabepr, H. JI. Ham. — 9-e u3n.,
crep. — Cankr-Ilerepoypr : Jlanp, 2019. — 608 c. — ISBN 978-5-8114-3901-0. — Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/121460 — Pexum mocTyma: AJis aBTOPHU3. MOJIb30BATEIEH.
3. Eropos, B.B. Teopetuueckue oCHOBbI HeopraHudecko xumuu. KpaTkuil Kypc 1jisi CTyA€HTOB
CEIbCKOXO035MCTBEHHBIX BY30B [DJIEKTpOHHBIA pecypc]: yueb. — OnektpoH. gaH. — CaHKT-
[MerepOypr: Jlaub, 2017. — 192 ¢. — Pexum gocryma: https://e.lanbook.com/book/91304.
4. Xomuenko, I'.Il. Heopranuueckass xumusi [DJIEKTPOHHBIA pecypc]: yU4eOHUK i CEIbCKO-
xo3siictBeHHBIX BY30B / I'.I1. Xomuenko, M.K. LlutoBuY. — DNEKTPOH. TEKCTOBBIC JaHHbBIE. —
CIl6.: Ksampo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryma:
http://www.iprbookshop.ru/57335.html
5. Huroewuu, U. K. Kypc anamutnaeckoit xumun / W. K. [luroBnya. — 10-e u3zn., crep. — CaHKT-
[TetepOypr : Jlanb, 2009. — 496 c. — ISBN 978-5-8114-0553-4. — Tekcr : aneKTpoHHBIi // JlaHb
. anekTpoHHo-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/429 — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENEH.

0) AONOJIHUTENbHAS IUTepaTypa

1. Tenbpman, M. WN. Ilpaktukym no ¢usnueckoid xumuu / M. W. T'enppman. — CIIO.:
UznparensctBO «Jlanby, 2012. — 256 c.

2. I'pann6epr, U.N. Oprannveckas xumus: yaeonuk /M.U. I'paanbepr.- 6-e m3a., crep. — M.:
Hpoda, 2004. — 672 c.

3. I'pann6epr, N.N. [lpakTuueckre paboThl U CEMUHAPCKHUE 3aHSATHS 10 OPTraHUYECKON XHUMHHU:
[TocoOue st cTyn. By30B. — 4-€ u3f., nepepad. u gon. — M.: JIpoga. 2001. — 352c.

4. Ky3nenos, /. I'. Oprannueckas xumus : yaueonoe nocodue / JI. I'. Ky3nenos. — CaHKT-
[TerepOypr : Jlanp, 2021. — 556 c. — ISBN 978-5-8114-1913-5. — Tekcr : anekTpoHHBI# //
Jlans : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/168918 —
Pexum noctyna: st aBTOpuU3. MOJIb30BATENEH.

5. Mapunkuna, I'. A. ®usnueckas u kooniHas XuMus : yuebHoe nocoodue / I'. A. MapunkuHa,
H. I1. ITonsxosa, FO. N. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — Texker :
ANEKTPOHHBIHN // JlaHb : aekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/4568 — Pexwum gocTyna: uisi aBTOPHU3. MOJIb30BaTEIEH.

6. MapunkuHa, [.A. ®u3nueckas ¥ KOJJIOWIHAS XUMUS [ DIEKTPOHHBIN pecypc] : MPaKTHKYM /
I'.A. Mapunkuna, H.IL. [Tonskosa, FO.1. KoBanb. — DneKTpOH. TEKCTOBBIE JaHHBIE. —



https://e.lanbook.com/book/91307
https://e.lanbook.com/book/121460
http://www.iprbookshop.ru/57335.html
https://e.lanbook.com/book/429
https://e.lanbook.com/book/168918
https://e.lanbook.com/book/4568

HoBocubupck: HoBocubupckuit rocynapcTBeHHbIN arpapHblii yausepcurer, 2011. — 183 c.

— 2227-8397. — Pexum pocryma: http://www.iprbookshop.ru/64801.html

7. Xomuenko, I'.Il. Heopranmueckas xumus: Y4eO. ans c.-x. By3oB./ I'.Il. Xomuenko, N.K.
[{uroBuu. — 2-¢ u3a., nepepad. u pom. — CI16.: OO0 «UTK TPAHUT», OO0 «UITK «KOCTAY,
2009. — 464c.

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH ""UnTepHeT"
1. www.en.edu.ru - ecrecTBEHHOHAYYHBII 0OPa30BaTENbHbIIA TIOPTAL.
2. http://www.km.ru/ - sarmukionenus Kupumna u Medomus.
3. ru.wikipedia.org - sanuknonenus Bukumnenus.
4 http://www.chemistry.ssu.samara.ru/chemi/index1.htm I'".1.depsiouna, I'.B. Kanrapua.
5. https://e.lanbook.com W3narensctBo «JIaHb»
6. http://www.iprbookshop.ru «IPRbooks»

9. MeToauveckne yKazaHus s 00yYAIOIIUXCS 110 OCBOEHUIO JUCIHUNIMHBI
1. Kozen, E.I'' Metonuueckne yka3aHUs K BBIIIOJHEHHIO J1a0OpaTOpPHBIX pabOT MO Kypcy
«Oprannueckas xumus» Yacts 2 «[Ipupoausie coenunenns» / E.I'. Kozen, JI.H. bapabanmmkoa
/ TAY Cesepnoro 3aypanbs, Tromens, 2017. — 30 c.
2. Kozemn, E.I'. Ilpaktukym 1o opranndeckoit xumun. Yacts 1: yaeOHO-MeTOAMUECKOE TTOCOOHE /
aBTopei-coctaButenu: E.I'. Kozen, JI.H. bapabanmukosa / Tromens: ['AY CeBepHoro 3aypaibs,
2020. 168 c. https://e.lanbook.com/book/157120 .
3. Metoanueckue yKazaHus Ui BHITIOTHEHUS JIa0OPaTOPHBIX paboOT MO KypCy «AHaTUTHYECKAs
xuMus» 4acth 1,2 «KauecTBeHHBIN aHamu3y, «KonnyecTBeHHBIN aHAIN3), aBTOPBI-COCTABUTENIN
H.T. ParkeBuu, O.H. Bacunsesa - Tromens, 2007.- 48 c.
4. Meronnyeckue yKa3aHus JIJIs BBITOJIHCHUS J1a00paTOPHBIX padboT 1o Kypcy «Heopranudeckas
XHUMHS» 4acTh 2, aBTopbl - cocta. H. T. PatkeBuy, ngou. bapanosa JI.A.- Tromens, 2008. — 43 c.
5. Xumus: yueOHO-MeToanuYecKoe rmocodbue / aBrop-coctaButens B. E. PazmanoBa. — TiomeHs:
'AY Ceseproro 3aypambs, 2019. — 100 c. — ISBN 978-5-98249-114-5. — Tekcr:
3JICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/131641) — Pexxum noctyna: 1jisi aBTOpPH3. MOJIb30BaTeCH

10. ITepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI — He mpebyemcs
11. MaTepuajibHO-TeXHUYeCKOe o0ecrnedeHne TUCIUNIMHBI

Criennanu3upoBaHHbIE JIA0OPATOPUHU IO XMUMHH, CYHIMJIbHbIE MIKa(bl, YCTAHOBKU JIJIS
BaKyyMHOT'O (MJIbTPOBAHUS, SIEKTPOIUIUTKH € acOECTOBBIMU CETKaMH, BOJSIHbIE OaHU, TIECUaHbIE
0aHM, MITAaTUBBI C TPOOMPKAMHU, TOPKH ISl pEaKTUBOB, CTEKJIsIHHAS U (apdopoBasi XuMUUeCKast
NoCy/a, IepKaTeiau g MpOOUPOK, COUPTOBKU, PEPPAKTOMETPHI, BBITSDKHbBIE HIKA(bl, KaMepbl
JUIs XpoMaTtorpaduu, XUMUYECKHE PEaKTUBBI, TaOIHIIBI.

12. Oco0eHHOCTH OCBOEHHSl MUCHHUIUVIMHBI [JIsi WHBAJHIOB M JHUI € OTrPAaHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOydeHrne OOYyYarOIIUXCS C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI TP HEOOXOIMMOCTH
OCYIIECTBJISICTCSI Ha OCHOBE aJalTHPOBAHHON paboyell MporpaMMbl ¢ HCIOJb30BAHMEM CIICIIHAIbHBIX
METOJIOB OOyYeHHsS M JUIAAKTHYSCKUX MaTePUAIOB, COCTABJIICHHBIX C Y4YeTOM OCOOEHHOCTEH
MCUXO(U3NIECKOT0 PA3BUTHS, WHAWBUIYAJIbHBIX BO3MOXKHOCTEH W COCTOSHUS 370POBbSI TaKUX
obyJaroruxcst (00yJaromierocs).

B OeisiX OCBOCHUA yT-Ie6HOI\/’I mporpaMmMbl OUCHUILIMHBI MHBAJIMAAMU W JIMOAMH C OT'paHUYCHHBIMU
BO3MOXKHOCTSIMH 3/TOPOBBS 00€CIICUNBACTCS:

*  JUId WHBAJIUAOB W JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS 110 3PSHUIO: pa3MeEIICHUE B
JOCTYIIHBIX  IJIA o6yqa}oumxc5[, SABJIIFOIIUXCS  CIICIIBIMU  HUJIN CJ'Ia6OBI/Ul$[IlII/IMI/I, MEeCTax U B


http://www.iprbookshop.ru/64801.html
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aJanTHPOBaHHOW (QoOpMe CIpaBOYHOW HH(OPMALMK O PACIUCAHWN YYEOHBIX 3aHATHI; TPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOIIET0 00yJaromeMycsi HEOOXO0IUMYIO TTOMOIIT; BBIITYCK
aNbTEPHATUBHEIX ()OPMATOB  METOAMYECKUX MATepUANOB (KPYMHBIM MpUdT Wi ayauoQaiisr),
UCTONB30BaHue Bepcuu caita ans cnaboBuasmux OBC IPR BOOKS u cnernuansHOro MOOMIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMMbel HEBH3YalbHOTO JOCTyNla K HH(OPMAIIWH,
MpeTHA3HAYCHHOH 7151 MOOMIIBHBIX YCTPOUCTB, pabOoTaIoNX Ha onepanuoHHol cucreme Android u 108,
KOTOpasi He TpeOyeT CIeIMalbHO O0YYEHHOTO acCUCTEHTa, T.K. onu ¢ OB3 mo 3peHuro paboraroT co
CBOMM YCTPONCTBOM MPHUBBIYHBIM CIIOCOOOM, HWCIONB3YSI CIENHATbHBIE IITaTHBIE IMPOTPAMMBI IS
He3psaux moaeit, ¢ koropeiMi [IPR BOOKS WV-Reader nveeT monHyro cOBMECTHMOCTS);

*  JUId WHBAJWJIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbBS 10 CIIYXY: Ha ICKAITUMH
3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE WH(POPMAIIHH;

*  JUIA WHBAJUAOB W JIUI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbS, WMEIONINX HaPYIICHHUS
OTOPHO-JIBUTATEIHLHOIO alapara; BO3MOXKHOCTh OECIPETATCTBEHHOTO TIOCTYIa 00YYarOIIMXCs B y4eOHbIC
MOMEIICHUS, TyaJleTHbIE KOMHATHI M JIPYTHe MOMEIIeHUsT Kaeaphl, a Takke MpeObIBAHUE B YKA3aHHBIX

MTOMETIEHUSX.
OO6pazoBanne OOy4YaAIONMMXCA C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU O0YYArOIIUMUCS, TaK U B OTACIBHBIX TPYIIAX UM B OTJCIBHBIX
OpTraHM3aIHAIX.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

XuMus

1. Bonipocshl 11 IPOMEKYTOYHOM aTTECTAIIMU U TEKYLIEro KOHTPOJIsI

Komnerenmusi OIIK-2 CrnocoGeH TpUMEHSATh OCHOBHBIE 3aKOHBI M METOIbI HMCCIICIOBAHUMN
€CTECTBECHHBIX HAYK JIJISl PEIICHHS 3a7a4 MPodeCCUOHATBHON 1eITeIbHOCTH

IIpumepHbIe 3a1aHus 1J1s1 I9k3aMeHa B ¢popme TectupoBaHnus (1 cemectp)

. CogepxkaHue CTpyKTYpHbIX eAUHUIL B 0,5 MOJIb CEPHOI KUCJIOTHI PABHO:

. Macca xiopuzia Kajapusi KOJM4eCTBOM BellecTsa 1,25 Mounb paBHa:

. DOKBUBaJICHTHAs Macca CHJIMKAaTa HATpUs paBHA:

. Kakoe BemiectBo npomyiieHo B reHetnueckoit nenu Mg—MgO—X—-Mg(OH)2

. XuMUYecKasi peakiysi BO3MOXHA MEXKIY:

. B peaknuio ¢ OKCHI0M aIFOMUHUS BCTYIIAET

. PacTBOp rumpokcuaa Kamus pearupyer ¢ KaXxJabIM U3 BEUIECTB B Mape:

. Tonpko coneoOpa3yromue OKCUIbI PACIIOI0KEHBI B PSIY:

. Xaopuna xenesa (II) pearupyet ¢ kKakapIM U3 JBYX BEIIECTB:

10. YBenuueHne KOHIEHTpAlMU Kuciopona B 3 pasa B peakmuu 2CuS+ 30, = 2CuO +2S0;
MPUBOJIUT K

11. Ilpu yBenuueHum KoHUeHTpauuu oxcuaa asora (II) B qBa pasa CKOpPOCTh XMMHMUYECKOMN
peakiuu 2NO +02 = 2 NO2 Bo3pacrer

12. YBenudenuro BeIxo1a aMmmuaka 1mo peakuu N2 + 3H2 = 2NH3 +Q Oynxer ciocobcTBOBaThH

13. TIpu noBeiuenun temnepatypsl Ha 300 °C ckopocTh peakiuu Bo3pacTeT B 64 pasa, mpu 3ToM
TEMIIepaTypHbIA KOXPPHUIUEHT paBeH

14. Econ temneparypa Bo3pocia Ha 400 °C u ckOpOCTh peakuumu yBeauumwiachk B 16 pas, To
TeMIEPaTypHbIN K03 PUIIMEHT paBeH

15. YBenuuenue KOHIIEHTpAIUM Kuciopoaa B 3 pasza B peakiuu 2 CuS+ 302= 2CuO +2 SO,
PUBOJUT K...

16. ITo npaBuny Baut- 'odpda ckopocTs XMMHUYECKON peakuy yBeaIuunuBaeTcs B 2-4 pasa MpH...
17. YBenudyeHne KOHIEHTPAIIMU UCXOIHBIX BelecTB B 3 pa3za Ax+B>=2AB, npuBoaur k...

18. DnexTpoHHas (hopMysia BHEIIHETO SHEPTeTHUECKOTO YPOBHS aTOMA Cephl

20. Snpo aTroma HaTpuUsi COAEPKUT

21. U3 mepeuyucClneHHbIX JIEMEHTOB Haubojee SpKO BBIPAKEHHbIE METAJUIMYECKHE CBOMCTBa
MPOSIBIISET:

22. DnemenTsl r1aBHoM noarpynns! Il rpynmer nepuoanueckoit cucremsl J[.M.Menneneesa
ABIISIOTCS:

23. M30TOnamu SBISIIOTCS CIEAYIOLIUE aTOMBI:

24. VI3 mepeyuciIeHHbIX 2JIEMEHTOB CaMblid OOJIBIIION palyC aTOMa UMEET:

25. B pany XMMHUYECKHX 3JIEMEHTOB: allOMUHHH—KpeMHHI—(ochop—cepa BhICIIas CTENEHb
OKHCJIEHUS

26. B pany Be-B-C-N npoucxomur

27. HanGonpmuii paanyc y aToma

28. CiocoOHOCTH OT/1aBaTh JEKTPOHBI YBEITMUMUBACTCS B PSILY

29. B psany Be-B-C-N nmpoucxoaut

30. HanbounpInyto 3HEpruio HaJlo 3aTpaTUTh Ha OTPHIB SJIEKTPOHA OT aTOMa

31. MoHHas CBA3b UMEETCS B COEANHEHUHN

32. IlonsipHast KOBaJE€HTHAs CBSA3b UMEETCSI B MOJIEKYIIE

O 00NN DN B W —



33
34
35

. MeTannudeckast CBsI3b UMEETCSI B COEIMHEHNN
. YKa)XUTE HEMOJSIPHYIO MOJIEKYITy
. YKaXuTe O3JIEMEHT, aTOMbl KOTOPOI'O MOTYT OTJaBaTh »3JEKTPOHBI, IPEBpaIlasCh B

IMOJIOKHUTEIIBHO 3apsXKCHHBIC HOHBI:

36

. YKaXHTE DJJIEMEHT, aTOMbl KOTOPOrO MOTYT IIPUHHMMATh 3JIEKTPOHBI, IMPEBpAIIAsCh B

OTpULATEIIBHO 3apsA’KCHHBIC NOHBI:

37
38
39
40

. BeecTBo ¢ MOHHOM KPUCTAJNINYECKON PEIIETKOM:

. BemecTBo ¢ HENOJISIPHON KOBAJIEHTHOM CBA3BIO:

. I'a3 BBIACIIACTCS IPU B3aUMOJCHCTBUU PACTBOPOB

. CokpaleHHoe HoHHOe ypaBHeHne Ba?* + SO42° = BaSO4 COOTBETCTBYET B3aHMOICHCTBHIO

MCKAY BCIICCTBAMMU:

41
42

. B BotHOM pacTBOpe CTyneH4YaTo JUCCOLUMHUPYET:
. Peakumeid unoHHoro oOMeHa, HIylled B BOJHOM pacTBOpe JAO0 KOHIA, SBIAETCA

B3aUMOJICUCTBUE

43

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

. K anexrponuraM OTHOCSTCS BCE BELIECTBA, YKa3aHHbBIE B PALY:
CuJIBbHBIMM JIEKTPOJIMTAMHU SIBJIIIOTCS BCE BEIIECTBA pAa:
Kuciyro cpeny nMeer BOJHBIN pacTBOp

[lenounyto cpery UMEET COJlb:

HelitpanpHyro cpeny uMeeT CoJlb:

KapOoHat aMMOHMSI THIPOJIM3YETCS B PaCTBOpE

Cynb@uT HaTpus TUAPOIIU3YETCS B pacTBOPE

JlakMyc OKpacuTCsl B CHHUH LIBET B PacTBOpPE

®eHonTanenH cTaHeT MAIMHOBBIM B PaCTBOPE

HeiitpaneHyto cpeny UMeeT pacTBOp KaKIO0H U3 IBYX COJIEH;
Koadduument nepexn popmysnoit BoccranoBurenst B ypaBaeHuu peakuu S + HNOz — H2SO4

+ NO:

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
70.
71.
72.
73.
74.
75.

BemiecTBo SBNsSECTCS TOIBKO OKUCIUTENIEM

BeriecTBo siBIsieTCS TOJIBKO BOCCTAHOBUTEIIEM

[Iponiecc BoccTaHOBICHUS IPECTABIICH:

MUHHMMaTBHYIO CTEIICHb OKUCIICHUS XJIOP NPOSIBIISCT B COCIMHCHUU

B nanrom nponecce Cl /" — CI” mpoTeKaeT peakIus:

[Tporeccy BoccTaHOBIIEHHS] aTOMOB CEpPbl COOTBETCTBYET CXeMa
Kommnnekcubie COCANHECHHUA 3TO

OcHoBaTenemM KOOpAMHALMOHHON TEOPHH KOMIUIEKCHBIX COeTMHEHUH SIBIISIETCS
K COCIMHCHUAM IIEPBOro MopsAaaKa OTHOCATCA

OnHUM U3 CaMBIX aKTMBHBIX KOMILIEKCOOOpa3oBarTeeil siBiseTcs

B ponm kommiekcooOpa3zoBaressi MOTYT BBICTYIIATH:

3apsi1 BHyTpeHHEH KOOPIMHALMOHHOM chepbl:

KatnoHHBEIMI KOMIIJIEKCAMU SIBISIOTCS:

AHUOHHBIMU KOMITJIEKCAMH SIBJISIFOTCSL:

AKBaKOMILIEKCAMU SIBIISIFOTCSI:

['napokcoKOMIUIEKCaMH SBIISIOTCS:

AHHI[OKOMHJ'IGKC&MI/I SIBJIIFOTCA:

AMMHaKaTaMu SBJISIOTCS KOMIUIEKCHI:

Kartunon cepedpa MOKHO 0OHAPYKUTH:

['pynmnoBoii peakTHB 3 aHATUTUYECKOM IPYIIBI KATHOHOB UMeEET (GOpMYILy:



IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TecTupoBanue 00y4YarOMMUXCS UCTIONB3YETCS B TEKYIIEM KOHTPOJIE U B MPOMEKYTOUHOM
aTTeCTallMy JJIsl OLEHHWBAHMS YPOBHS OCBOCHHOCTHU CTYJEHTAMU PA3JIMYHBIX PA3ICIOB U TEM
JUCHHIUITMHBL U Tpou3BoauTcs B cucteme moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypainbsi» https://Ims-test.gausz.ru.

[IpenomaBaTenp pazpabaThiBacT U pa3MeIaeT Ha CTPaHUIIE CBOETO Kypca TeCThI, YKa3bIBast
B MX HACTpOMKax AaThl, KOTJa T€CTbl OyIyT MOCTYIMHBIMU JJIsi TMPOXOXKICHUS, BPEMs, KOTOPOE
OTBOJIMTCSI HA BBITIOJIHEHHE OJTHOM IMOMBITKH, KOJUYECTBO MOMBITOK, MPEIOCTABIIEMOE KaXIOMY
cryneHty. OOyugaromuecss MOJNydaloT WHPOPMAIUI0 O JaTe W BpPEMEHU TeCTUpoBaHUs. B
Ha3HAYEHHOE BPEMs CTYAEHTHI 3aX0aT B cucTeMy moodle ¢ nuyHOro akkayHTa M MPOXOIST
tectupoBanue. llocne TecrupoBanus GopMupyercs Tabiuia ¢ oneHkamu obOydaromuxcs. [lo
pe3ynbTaTaM MPOBEPKH PE3yJIbTATOB TECTHPOBAHMS BBICTABIISIIOTCS OIICHKH B COOTBETCTBUU C

KPUTEPUAMU.
IIkana oneHMBaHNsI TECTUPOBAHMS HA IK3aMEHe
% BBINOJIHEHHUS 3aJaHUS Banaa mo 5-0aapH0H cucreMme
86 — 100 5
71 -85 4
50-70 3
menee 50 2
Bomnpocsl 1151 ciaum ycTHOro 3xk3amena (1 cemecrp)
Kommne Bomnpocsi
TEeHIH
"

OIIK-2

1. 3aKOH COXpaHEHUs MaCChl BEIIECTB, €0 3HAYEHUE B XUMHH.

2. 3aKOH KpaTHBIX OTHOLLIEHUH.

3. 3aKOH MOCTOSHCTBA COCTaBa.

4. 3akoH ABOragpo, CJle/ICTBHS U3 3aKOHA.

5. 3aKOH PKBHMBAJICHTOB, MOHATHE 00 SKBUBaIeHTE. CIIOCOOBI pacyeTa SKBUBAJICHTA
IIPOCTOTO U CJIOKHOTO BELIECTBA.

6. OTKpBITHE 3JIEKTPOHOB U PEHTI€HOBCKUX JIyUeH.

7. OTKpBITHE U CYLUTHOCTH SIBJICHUS PaIHOAKTUBHOCTH 3JIEMEHTOB, 0-, B-, Y-ITy4H.
8. Ilmanerapuas monens Pezepdopaa.

9. CocraB aroMHBIX siziep. [TonsTue 06 nzoronax.

10.
11.
12.
13.
14.
15.
16.

IToctynatel bopa.

KBanrtoBeie uncna. [Tpunuun [aymnu.

OnekTpoHHbIe popmyibl a5ieMeHToB. [IpaBuna Kieukosckoro.

I'paduueckue popmynel. [IpaBuno XyHna.

[ToneiTKM KIMaccuuKanuu XuMudIeckux eMenToB 110 J.U. Menneneena.
OtkpeiTHe MeHieneeBbIM NEPUOANUECKOTO 3aKOHA.

CtpyKTypa NepuoANIECKON CUCTEMBI AJIEMEHTOB. I3MEeHEHNE CBOMCTB 3JIEMEHTOB

10 NIEPUOJaM U rpyImam.

17.
18.
19.
20.
21.

S-, p-, d-, f-a7IeMeHTBI U MX MECTO B MEPUOTUIECKOM CHCTEME.

Omnpenenenne CBOMCTB 2JIEMEHTOB IO UX IOJOKEHUIO B IEPUOANUYECKOI CUCTEME.
KoBanentnas xummudeckas cBs3b. [loHsTHE 00 S5HEPIUH CBSI3U.

HacepiaemocTs 1 HanpaBIE€HHOCTh KOBAJIEHTHOH CBSI3H.

JloHOpHO-aKIeNnTOPHBIN MEXaHU3M 00pa30BaHUsl KOBAJEHTHOMN CBSI3H.



https://lms-test.gausz.ru/

22. [lonsiTie 0 THOPUAM3AIIMY IEKTPOHHBIX 00JIaKOB U MTPOCTPAHCTBEHHON
KOH(HUTypauy MOJIEKY. G- U T-CBS3b.

23. NoHHasi XUMUYECKasi CBSI3b.

24. Metaminueckast CBsI3b.

25. BopopoaHas cBs3b.

26.CKOpOCTh XUMHUYECKUX PEaKIMi. 3aKOH AEUCTBYIOIINX MACC, €r0 MaTeMaTUYECKOe
BBIpaXXCHHE.

27. BnustHue TeMIiepaTypbl Ha CKOPOCTh XMMHUECKUX peakuuid. [Tpasuiio Bant-
Iodda.

28. O6paTumble 1 HEOOpaTHUMBIE MPOLIECCHl. XUMUYecKoe paBHoBecue. KoHncranTa
paBHOBECHS.

29. Cmemienue xummnueckoro pasHosecus. [Ipunnun Jle-Illarense.

30. Karanus u ero ¢popmbl. MexaHu3M JIEUCTBUS KaTaIu3aTOPOB.

31. I'mnpatHas Teopust pacrBopos /[[.J1. Menneneesa.

32. CriocoObl BEIPOKEHHSI KOHIIEHTPAIIMH PaCTBOPOB.

33. CynHocTh TE€OPHUH JIEKTPOJIMTHUECKOM TUCCOIMAIIMHY, CTENIEHb U KOHCTaHTa
JTUCCOLIMAIUY.

34. CunbHble U cliadble 37eKTpouThl. KOoHCTaHTa Arcconuaum ciadbix
AJIEKTPOJINTOB.

35. duccouuanus Boasl. loHHOe npousBeaeHne BoAbl. BomopoaHblil mokas3aTens.
36. TunuyHble cllydyan THAPOIU3a COJIEH.

37. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakluu. [I[puHIuI cocTaBiIeHHs ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

38. Baxxneilinne OKUCIUTENN U BOCCTAHOBUTENU. BiiusHUe cpelibl Ha TeUeHHe
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

39. Tumnbl OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIUM.

40. OcHOBHBIE MOJOKEHUS KOOPAUHALMOHHON TEOPUH 00pa30BaHUsl KOMIUIEKCHBIX
COEIMHEHUI.

41. HomeHnkiarypa u U30MepHsi KOMIUIEKCHBIX COSAMHEHUN. 3HAU€HNE KOMILIEKCHBIX
COCTMHEHUI B XUMUHU.

42. JInccoruanusi KOMIUIEKCHBIX COCTMHEHNH.

43. YcToNYMBOCTh KOMIUIEKCHBIX CO€UHEHUN. KOHCTaHThl HECTOMKOCTHU U
YCTOMYHMBOCTH KOMIUIEKCHOT'O MOHA.

IIpoueaypa oueHMBaHHUA dK3aMeHA

[IpomexxyTouHas arrectanus, Kak KOMIUIEKCHOE MEPOIIPUATHE, BKIIOUAET IIPUEM YCTHOTO
DK3aMEHa. DK3aMEHbl NPUHUMAIOTCS NPENOJABaTENIIMU, BENYIIMMHU JIEKIIMOHHBbIE 3aHATUA. B
OTJIENbHBIX CIy4asX MpH OOJIBIIOM KOJMYECTBE TPYMI Yy OAHOIO JEKTOpa WM IpU OOJBIION
YHUCJICHHOCTU TPYINBl C pa3pelleHusl 3aBelylollero kagenpoi IommyckaeTcs MpUBJICYEHHE B
IIOMOIIlb OCHOBHOMY JIEKTOPY MPENOAABATEIS], IPOBOANUBILIETO MPAKTHUECKHUE 3aHATHUS B IPYIIIIAX.
OK3aMeH MPOBOJUTCS TOJIBKO IIPU NPEABABICHUN CTYACHTOM 3a4€THOW KHW)KKHU U IIPU YCIOBUU
BBITIOJTHEHUSI BCEX KOHTPOJIbHBIX MEPONPUSATUH, IPETyCMOTPEHHBIX YU€OHBIM IJIAaHOM U paboueit
IporpaMMoil mo usydaemon aucuuiimHe. CTyleHTaM Ha 3K3aMEHE NPEJOCTaBISETCS IPaBO
BbIOpaTh OAMH U3 OuieToB. Bpems nmoarotoBku k otBeTy cocrasiseT 30 Munyt. [lo ucreuenun
YCTQHOBJICHHOT'O BPEMEHH CTYJEHT JIOJDKEH OTBETUTh Ha BOIPOCH! 3K3aMEHALMOHHOTO OWieTa.
Pe3ynbpTaThl 3K3aMEHa OLCHMBAIOTCS IO YETHIPEXOAIBHON CUCTEME («OTIUYHOY, «XOPOIIOY,
«yJIOBJIETBOPUTENBHOY, «HEYJOBIETBOPUTEIBHO») M 3aHOCATCS B 9K3aMEHAIIMOHHYIO BEOMOCTh
W 3a4ETHYH0 KHWXKKY. B 3a4eTHYH0 KHWXKKY 3aHOCATCA TOJIBKO ITOJIOKUTEIbHBIE OLEHKH.
IToanucaHHbIN IpenogaBaTeIeM dK3eMILIIP BEIOMOCTH CAAETCS HE MO3/IHEE CIECAYIOLIEro IHs B
JeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyAe€HTa Ha D3K3aMEH B
9K3aMEHALIMOHHONW BEIOMOCTH JEJIaeTCsl OTMETKa «He sABWICA». CTyIEHThl, HE MNpOIIEIIINE



MIPOMEKYTOUHYIO aTTECTAIMIO M0 TPaHKy CECCUU, MOJKHBI JTHKBUIUPOBATH 330KEHHOCTH B
YCTaHOBJIECHHOM HOPSIKE.

IlIxana oneHUBAHUS YCTHOT'0 3K3aM€HAa

OueHka Onucanue

OrneHka «OTJIIMYHOY» BBICTABISETCS 00y4aIOUIEMyCs, €CJI OH TIIyOOKO U MPOYHO
YCBOWJI MPOrPAMMHBIA MaTepHaj, UCYEPIBIBAIOIIE, NOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOIHO €ro M3JIaraeT, NOKa3bIBAET BEPHOE MOHUMAHUE XUMUYECKON
CYILIHOCTH PacCMaTpUBAEMBbIX SIBJICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUI,
JAeT TOYHOE OIPEAEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUMN, 3aKOHOB, TEOPUH,
a TaKXKe MPaBUIILHOE OIPEJAECIEHNE XUMUYECKUX BEJIMUYUH, YMEET TECHO YBA3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMM, BOIPOCAMHU U IPYTUMU
BHUJIaMHU TIPUMEHEHHMs] 3HAHUMU, MPABWIHHO OOOCHOBBIBAET MPUHSITOE PEIICHHE,
BJIAZICET Pa3HOCTOPOHHUMH HABBIKAMHU M IIPUEMAaMU BBIIOJHEHHUS IPAKTUUYECKUX
3a/1a4.

OI.[GHKa «XOpOo1oO» BbICTABJIACTCA 06yqafomeMy0ﬁ, CClIM OH TBEPAO 3HACT
Marepuajl, rpaMOTHO U IO CYIICCTBY MU3JIaracT €ro, HE A0IMyCKasa CYICCTBCHHBIX
4 HETOYHOCTEHl B OTBETE HAa BOIIPpOC, IpPaBHUIIBHO IIPUMCHACT TCOPCTHUYCCKUC
IOJIOKCHHA IIPpU PCHICHHUH IIPAKTUYCCKHUX BOIIPOCOB MW 3aadad, BJIAACCT
H606XOI[I/IMBIMI/I HaBbIKaMH1 U IIPUCMAaMH UX BbIIIOJIHCHHA.

OI_IGHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJISICTCA o6yqaromeMyc;1, €CJIn OH HMMCCT
3HAaHUA TOJBKO OCHOBHOI'O MaTcpuaia, HO HC YCBOHII €TO IleTaJICfI, A0IIyCKacT
3 HCTOYHOCTH, HEOAO0CTAaTOYHO IIpaBUJIbHBIC (bOpMyanOBKI/I, HapYIICHUA
JIOTHYSCKOM IIOCICAOBAaTCIILHOCTH B H3JI0KCHUH I[mporpaMMHOro marcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUYCCKUX pa60T.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOydaroleMycs, KOTOPbIH He
3HAeT 3HAUUTEIBHON YaCTH IPOTPAMMHOTO MaTepuaa, JOMyCKaeT CyIlleCTBEHHBIE
OHH/I6KI/I, HCYBCPCHHO, C 0O0JIBIITUMHU 3aTPYAHCHUAMU BBIIIOJHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIETBOPUTEIHHO»  CTABUTCSA
00yJaronmMcs, KOTOpble HE MOTYT MPOAOIKUTE 00ydeHHe 0€3 TOTOTHUTEIbHBIX
3aHATUN

Oo0pa3sen 3K3aMeHANMOHHOTI0 OnJIeTa

®I'BOY BO «l'ocynapcTBeHHBIN arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs»
ATpOTEeXHOJIOTMYECKUN UHCTUTYT

Kadenpa obmeit xumuu um. 1.J1. Komuccaposa

VYyeOHas qucumIimHa: XUMUs

Hanpasnenue noarorosku: 19.03.02 IIpoayKTel MUTaHUSA U3 PACTUTENBHOIO CHIPbS

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1.3aK0oH coxpaHEHHs MacChl BELIECTB, €70 3HAYEHNUE B XUMHUHU

2.CKOpOCTh XUMHUYECKUX PEAKIM. 3aKOH JEHCTBYIOIIUX MacC, €r0 MaTeEMaTHYECKOE
BBIPAJKECHHUE.

3. KBanToBeie uncna. [Tpunuun [laynu.

CocraBui: / O.B Pr16auyx/ « » 20 r.
3aBenytomiuii kaheapoii: / N.J1. Komuccapos/ « » 20 T.




IIpumepHbIe 3a1aHuA 1/ 3a4eTa B (popme TecTupoBaHus (2 cemecTp)

Komnerennuss OIIK-2 CriocoOeH MpUMEHSTh OCHOBHBIC 3aKOHBI W METOJBI HCCIICIOBAHUN
€CTECTBCHHBIX HAYK JIJISl PEIIeHUs 33729 TPOo(hecCHOHALHOM A TEIBHOCTH

. [IpenenbHbIe yrieBoOPOAbI HE MOTYT BCTYNATh B PEaKIMU

. BzaumoneiictBue 2 MeTHIOyTaHa C XJIOPOM — 3TO PEaKIIHs

. C KaKuMu U3 NePEeUYCIICHHBIX BEIIECTB pearupyeT 3-3THIIEHTaH

. Peakuyst HUTpOBaHHUS ITPOTEKAET C BEILIECTBOM:

. 2-MeTHIIOyTeH-1 He pearupyer ¢

. Lluc-Tpanc-uzomepus xapakTepHa s

. KauecTBeHHOI peakineil Ha aJIKEHBbI SABJISIETCS X B3aUMOJEICTBUE C

. CtpykTypHBIM H30MepoM OyTeHa-1 sBiseTcs

. IlenTeH-2 B3aUMOJEHUCTBYET C KaXKJIbIM M3 ABYX BEIIECTB

10. ITpu okucnenun nponeHa BoAHbIM pacTBopoM KMnO4 oOpa3zyercs

11. C xaxapIM U3 BELIECTB: BOJOW, OpPOMOBOAOPOIOM, BOAOPOIOM — MOXKET pearupoBarth
12. TlenTen-1 B3auMOJEHCTBYIOT C

13. AueruseH B OIHy CTaJAMIO MOJIY4atOT U3

14. Ilpu B3auMoAeMCTBUM KaKOT'O U3 YKa3aHHBIX BELIECTB C BOAOW o0pa3yercs sTaHallb
15. Byranon o6pa3yercs mpu B3aUMOJCHCTBUH ¢ BOAOH

16. 'omonoramu aneTusieHa sBIsIOTCSA BCE BELIECTBA B PAIY

17. PearenT, Mo3BOJSIONINI OTIMYUTH U OTAEIUTH allETUIICH OT dTUJICHA

18. Tonyon, B oTiiMuue ot OeH30J1a pearupyer ¢

19. Ben3zoun BecTymaer B peakiuio 3aMeIIeHHsI C

20. benzoun criocoOeH B3auMOIeHCTBOBATh C KayKJbIM U3 JIBYX BELIECTB

21. C >TunbeH3010M B3aUMOJICHCTBYET KaXI0€ U3 IBYX BEIIECTB

22. OTAn4uTh 3TUIIOEH30J OT OEH30J1a MOXKHO TPU MTOMOIIM PEAKTUBA

23. beH3011 HEe B3aUMOJICHCTBYET C

24. HazoBuTe BEIIECTBO, KOTOPOE 00pa3yeTcs MpH MOJHOM THAPUPOBAHUN OyTaaueHa
25. 'omonoramu npomnajanueHa sBISIFOTCS BCE BEILIECTBA B Py

26. B xakyro peakiuio, B OTJIMUKE OT IIPONaHa MOXET BCTyNaTh LIUKJIONPONaH:
27. X10pOBOJIOPOJ] pearupyer ¢ 000MMH YIIe€BOJOPOJAMH:

28. KauecTBeHHOH peakuyel Ha GeHO SBISETCS B3aUMOJIEHCTBUE C

29. Ilpu okucnenun nponanosa-2 okcugom menu (II) oGpaszyercs

30. B omiinuune ot cnupToB EHOI B3aUMOIEHCTBYET:

31. YkaxuTte BO3MOXKHBIM cr1oco0 MOTYy4EeHUs! CIIUPTOB:

32. IleBUUHBIH CIUPT MOXKET OBITH NOJYYEH IMyTEM THApATALUU:

33. BropuuHbIif COUPT MOXKET OBITH MOTYyYeH MyTeM THAPOJIN3a;

34. AMMHaYHBIM PacTBOPOM OKCHJa cepedpa OKHUCIseTCs

35. CexeocaxnéuubiM ruapokcugoM meau(ll) oxucnsercs

36. U nponanaib, U alleTOH Pearupyror ¢

37. Y3 npona”ais B OIHY CTaJHI0 MOXHO ITOJIyYHUTh

38. C OyranasieM B3aUMOJICHCTBYET KaXI0€ U3 IBYX BEIIECTB

39. byrananb He pearupyer ¢

40. IIenTaHOH-3 HE B3aUMOJEHCTBYET C

41. ®opmanbaerul MOKHO MOJIYYUTh

42. Ykaxute GopMyiTy HENIPEACIbHOU KHUCIOThI

43.C nponaHoBOi KMCIOTON B3aUMOAEUCTBYET

44. Onpenenute BEHIECTBO X B CIEAYIONIEH CXeME MPEeBpalIeHU: 3TaHOI — X —> YKCYCHast
KHCIIOTa

45. YKaxuTe IBYXOCHOBHYIO KUCJIOTY:

46. OTHOOCHOBHOM TMAPOKCUKHUCIOTOM SIBIISIETCSA:

O 0 1N U1~ W —



47

48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

. /IByXOCHOBHOM I'MAPOKCUKUCIIOTON SBIISETCA:

W3 HuKeyKka3aHHBIX COEAMHEHUN BhIOEpUTE (PEHOTOKUCIIOTY:

[Tpu menoYHOM THIPOIU3E KUPOB 00PA3YIOTCS

B npoMBIITIEHHOCTH KHUIKUE )KUPBI IEPEBOJAT B TBEPBIE ISl OJITYYEHUS
Onpenenure GopmyIny, BRIPAXKAIOIIYIO COCTaB MbLIA

®opmyna BeICHIEH HEPeAETbHON KapOOHOBOM KUCIOTHI, KOTOPasi BXOAUT B COCTAB KUPOB
®opmyra BeICIIEH MTPEACIbHON KapOOHOBOM KUCIIOTHI, KOTOPasi BXOJUT B COCTaB KUPOB
B3aumozeiicTBre KUPOB € paCTBOPAMH LIETOUYEH — 3TO peaAKLUs

Cpenu cienyromux >KUpOB KUIKUM SBIISICTCS

Cpenu cnenyromux >KUpOB TBEPABIM SBIISIETCS

[Muknudeckast popma Mmoka3piBaeT

Pu6o3a u nezoxkcupr6o03a SABISIOTCS

OTIHYUTE PACTBOPHI TITFOKO3bI U (PPYKTO3BI MOKHO

['ukoreH oTiiMyaeTcs OT Kpaxmasa

[emnroii03a — rinaBHas COCTaBHAs 4acTh

Peaknusi, 1oka3pIBaOIIAs HATMYUE aJbJAETUIHOMN IPYIIIbI B MOJIEKYJIE TITOKO3bI
Boccranosuts Cu(OH)2 u Ag20 MoryT Bce yriaeBoibl B psay

OTANMYUTH IITIOKO3Y OT TIIMLEPUHA MOKHO IO pPEAKIINU

K nucaxapuaam oTHOCUTCA

I'mroko3a pearupyer ¢

I'mroko3a u ranakrosa sSBJISIIOTCS

K nepBHUYHBIM aMUHAaM OTHOCHUTCS

K BTOpHYHBIM aMHHAM OTHOCUTCS

Bemectso, HE BcTynaroiiee B peakiiuo ¢ METUIIAMUHOM

[lenTuaHas CBSA3b BOSHUKAET MEKIY

AMDOTEpHOCTH alaHUHA MPOSIBISIETCS MIPH €0 B3aUMOJICHCTBIH C PACTBOPaAMHU
AMHMHOKHUCIOTY MOKHO TIOJIYYUTh MPU B3aUMOJCHCTBUN aMMHUAKa C

[Tpu B3auMOJIEHCTBUU CO COUPTAMU aMUHOKHCIOTHI 00pa3ytoT

[Tpu3Hak OMypeTOBOM peakIiy pacro3HaBaHUs OCIKOB

IMpoueaypa oueHUBaHUS TECTUPOBAHUS (IJTEKTPOHHbIM BAPUAHT)

TectupoBanue 00y4arOMIUXCS UCIONB3YETCS B TEKYIIEM KOHTPOJE M B MIPOMEKYTOUHOMN
aTTeCTAllMU JJIsi OIEHWBAHMS YPOBHS OCBOCHHOCTH CTYJEHTAMU PA3JIMYHBIX DPA3ICIOB U TEM
JMCIUILTMHBL U Tpou3BoauTCs B cucteMe Moodle Ha caiite «Test DUOC ®I'BOY BO I'AY

Ceepnoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3pabaThIBaeT U pa3MellaeT Ha CTPAHUIIE CBOETO Kypca TECThI, YKa3bIBas
B MX HacCTpPOMKAax JaThl, KOTIJa TECThl OYAYT JOCTYHHBIMHU JUISI MIPOXOXKACHUS, BPEMs, KOTOpOE
OTBOJIUTCS Ha BBIMOJTHEHUE OAHON MOMBITKU, KOJHMUECTBO MOMBITOK, MPEAOCTABIIEMOE KAXKIOMY
crynenty. OOydyaromniuecss MOJy4arOT HHPOpPMAlMIO O JlaTeé M BPEMEHH TeCcTUpoBaHUs. B
Ha3HAYEHHOE BPEMsl CTYACHTHI 3aXOIAT B cucTeMy MOoodle ¢ JUYHOro akKayHTa M MPOXOMISAT
tectupoBanue. [locne TectupoBanus opmupyercs Tabimuia ¢ olneHkamu oOydaromuxcs. [lo
pe3ynbTaTaM MPOBEPKH PE3YNIbTaTOB TECTUPOBAHMS BBICTABISIOTCS OIEHKU B COOTBETCTBHH C

KPUTEPHUSIMH.

Ikana oueHMBaHUS TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 3aJaHUS PesyabTar

50 — 100 3a4TEHO

meHee 50 HE 3a4TE€HO



https://lms-test.gausz.ru/

Bonpocsl 11 ciaum ycTHOrO 3a4eTta (2 cemecTp)

Kommne Bomnpocsl
TeHI[UHN

1. Teopust ctpoenust opranndeckux coenuneHui A.M. bytieposa.
OIIK-2 | 2. Buasl rubpuan3anuu aToMa yriepo/a.

3. XapakTep CBSI3HM B OPraHUYECKHX MOJIEKYJIaX U UX AJIEKTPOHHOE CTPOCHHUE.

4. IloHaTre nepBUYHOI0, BTOPUYHOT0, TPETUYHOI'0, YETBEPTUYHOI'O aTOMOB YIJIEPOJA.
5. IloHsiTe O TOMOJIOTUM U TOMOJIOTMUECKUX psax. VX 3HaueHuwe nis U3ydeHus
OpPraHMYECKUX BEILIECTB.

6. OmnpenesieHUE U30MEPUH, €€ BUJIBI.

7. IloHATHE O CONPSKEHUH.

8. O0bsacHeHne HauOOoNIbLICH YCTOWYMBOCTHU MATU- U IIECTUUICHHBIX LIUKIIOB.

9. Ankanbl. OmpeneneHue, CTPOCHHE, HOMEHKIATYpa, BHUIBl W30MEPHH, CIOCOOBI
MoJIydeHus1, GU3NYECKue 1 XUMUYECKIE CBOMCTBA, MPEACTaBUTEIH.

10. Ankensl. OnpeneneHue, CTpOCHHE, HOMEHKJIATYpa, BUABI M30MEPHH, CIOCOOBI
noJiyueHusi, GU3NYeCKrue 1 XUMUYECKIE CBOMCTBA, MPEACTaBUTEIIH.

11. Ankunsl. OnpeneneHue, CTpPOCHHE, HOMEHKIATypa, BUIbI U30MEPHUH, CIIOCOOBI
MoJiydeHus1, GU3NYECKue 1 XUMUYECKHE CBONCTBA, MPEACTaBUTEIH.

12. Huensl. OnpeneneHue, CTPOCHHE, HOMEHKJIATypa, BUJIbI U30MEPHUHU, CIIOCOOBI
MoJiydeHus1, GU3NYECKrue 1 XUMUYECKIE CBOMCTBA, MPEACTaBUTEIIH.

13. Huknoankansl. OmnpeneneHue, CTPOCHUE, HOMEHKIATYypa, BUIbI H30MEpUH,
CrocoObI MOTy4YeHHs, PU3NUECKHEe U XMMHUECKHUE CBOMCTBA, IPEICTABUTEIH.

14. Apenbl. OnpeneneHue, CTpOEHHE, HOMEHKIATYpa, BUIbl U30MEPHUH, CIIOCOOBI
MoJiydeHus1, GU3NYECKrue 1 XUMUYECKIE CBOMCTBA, MPEACTaBUTEIH.

15. l'anorennpousBoaHbIie ankaHoB. OnpeneneHue, CTPOCHUE, HOMEHKIIATYpa, BUJIbI
M30MEpHUH, CMOocoObl TONy4YeHHs, (U3HUEeCKHUe M XHUMHUYECKHE CBOICTBA,
IIPEICTaBUTEIH.

16. OxcucoequHEeHHs: aJKOTONH, TIMKOIH, TIUIEpHuHbl, (enonsl. OmpenencHue,
CTpOCHHE, HOMEHKJIATypa, BUAbI M30MEPUH, CIOCOOBI NOJTY4YCHUs, (PUIUUECKUE U
XUMHUYECKHUE CBOMCTBA, MPEACTABUTEIH.

17. OxcocoequHEeHMs: allbJIeTUIbl, KeTOHBI. OmpeneneHue, CTpoeHue, HOMEHKIIaTypa,
BUJBI HM30MEPHH, CIOCOOBI TMONy4YeHUs, (U3MUecKkue U XUMHYECKHE CBOWCTBA,
MIpeICTaBUTEIH.

18. KapOOHOBBIE KUCIIOTHI: IPEIeNbHbIE OJHOOCHOBHBIE, TPE/IENbHbIE IBYXOCHOBHBIE,
HENpeIeNbHbIE OJHOOCHOBHBIE, HENPEACIbHBIE JIByXOCHOBHBIE, apOMaTHYECKHE
(omHO- M ABYXOCHOBHBIE). Ompeenienne, CTpoeHue, HOMEHKIIATypa, BUJIBI H30MEPHH,
CHocoObI MOTy4YeHUs, PU3NUECKHe U XUMUUECKHUE CBOMCTBA, TPEICTABUTEIH.

19. Awmunbl anudaruyeckue u apoMarudeckue. OmpeneneHue, CTpPOEHUE,
HOMEHKJIATypa, BUJBI U30MEPHH, CIIOCOOBI MONy4YeHHUs, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, IPEICTABUTEIIH.

20. Amugsl. MoueBuHa. OnpeneneHue, CTpOEHUE, HOMEHKIATypa, BUbl U30MEPUH,
CHOCOObI MOJTy4YeHUs, PU3NUECKHE U XUMHUUECKHUE CBOICTBA, IPEICTaBUTEINH.

21. Oxkcuxucnorel. OmnpezneneHue, CTPOEHUE, HOMEHKIATypa, BHIbl H30MEpUH,
CHOCOObI MOTy4YeHUs, PU3NUECKHEe U XUMUUECKHE CBOMCTBA, PEICTABUTEINH.

22. Okcokucnorsl. OrnpeneneHue, CTPOEHHE, HOMEHKJIAaTypa, BUIbl H30MEpUH,
CHocoObI MOJTy4YeHUs, PU3NUECKIE U XMMHUECKHUE CBOMCTBA, PEICTABUTEINH.

23. TlonsaTre 06 ONTHYEeCKOH aKTUBHOCTHU BEIIECTB U MPUYHHA, €€ 00yCIIaBIMBaIOIIAs.
24. IlonsTe 06 ACUMMETPUUECKOM aTOME yriepo/ia.

25. OnTuyeckue HW30MEpPHI: DHAHTUOMEPHI (ONTHYECKHE AHTHUIOJBI), paleMarhl,
nuactepeoMepsl. @opmyiia mocuera KOJIMYeCTBa ONTUYECKUX H30MEPOB.

26. IIpoekunonssie hopmyisl umiepa.




27. llonsitue o D- u L- psnax.

28.IloHsITHE TUMUIOB U UX KJIacCH(UKAIUSI.

29. HeliTpasibHble JIUMHABI (TJIMIIEPOJIMITHIBI M TUOJIbHBIC MU BT ). X onpeneneHue.
30. Onpenenenue KUpoB, UX oo0Ias Gopmyna.

31. CoctaB xupoB. CnupThl U KUCIOTHI, BXOASIIME B COCTaB >KUpPOB. Paznmuuus B
CTPOCHHH KUPHBIX KHCIIOT.

32. CTpoeHue KUpOB: MOHO-, IU- ¥ TpUTrIuUepuIpl. OnTH4ecKkast U30MepHsl KUPOB.
33. XapakTepuCTHKA KUPOB: KUCIOTHOE YUCIIO, HOJHOE YHCIIO, YUCIIO OMBLICHHUSI.

34. TloHsATHE O BBICHIXAIOIIUX M HEBBICHIXAIOUINX MacilaX, UX UCIOIb30BaHHE.

35. Peakiuu TUAPOTCHU3ANNH U THIPOJIN3a )KUPOB, MTOHITHE O MPOTOPKAHUH KUPOB.
36. Peakuust oMmbuieHUsA. MBLIO TBEPAOE U KUAKOE.

37. Knaccuukanus yrieBo1oB.

38. OmnpeneneHne MOHOCAXapuI0B, X KIIAaCCH(PUKAIIHS.

39. Ontuyeckas usomepus MoHocaxapuioB. [lonstue o D-u L- pagax. Onpenenenue
MIPUHA/IICKHOCTH K PSAY Ha IpUMeEpe.

40. Tayromepus caxapoB: o- H - nupaHo3Hble U pypaHo3Hbie GopMmel. [loHsaTue o
TJIMKO3H]IaX.

41. XuMuyecKue CBOMCTBa MOHOCAaxXapoB: TPU THUIA OKUCIEHHUS, BOCCTAHOBIICHUE,
oOpa3oBaHHWE CIOXKHBIX JPUPOB ¢ oOpTOodHochOpHON KHCIOTOH, 0Opa3oBaHHE
TJIMKO3HIOB.

42. IlomyyeHne MOHOCAXapHI0B.

43. OnpeneneHue CI0XHBIX caxapoB, UX KIacCHU(pUKaAIU.

44. Omnpenenenue onurocaxapoB. Mx BaxHeHIme mnpeacTaBuTenu (aucaxapa).
BoccranaBnuBaromue aucaxapa: MalbTo3a, JiakTo3a. VX CTpoeHMe U CBOMCTBa.
HeBoccranapnuBaromue aucaxapa: Tperainosa, caxaposa, UX CTpOEHUE U CBOMCTBA.
45. Onpenenenue nonucaxapoB. Ux kinaccuukanms.

46. Onpenenennie romonoiucaxapon. x BaxHeHITnEe IPEICTaBUTEIN:

a) KpaxmaJj, ero KOMIIOHEHTHI, UX COCTaB, CTPOEHUE, CBOMcTBa. [ maponus kpaxmana,
€ro OMOJIOTHYECKOE 3HAUCHUE;

0) IIMKOTeH — COCTaB, CTPOCHUE, CBOMCTBA, OMOJOTHYECKOe 3HAYCHHE,

B) IIEJUII0JIO3a — COCTaB, CTPOCHHE, cBoWicTBa. OOpa3zoBaHue BOJIOKOH. bromoruyueckoe
3HauCHUE.

47. AMUHOKHCIIOTBI, UX KJIacCU(PUKAIUs, U30MEPUSI.

48. AMboTepHOCTh aMUHOKHCIIOT, TOHITHE 00 M302JIEKTPUIECKOM TOUKE.

49. buonoruueckas posib aMUHOKUCIOT. [ToHsATHE 0 HE3aMEHUMBIX AMHUHOKHUCIIOTAX.
50. TloHsTHE O MONUTIENTHIAX, UX KIaccu(UKaIys, CTpoeHUe, OMOIOTUYeCcKas POlb.
51. Cxo[cTBO M pa3IMyue B CTPOSCHUU MOJUTICNTHIOB U MTOJIMAMUIOB. BiusiHre 3THX
pa3IM4Yuil Ha CBOMCTBO COEMHEHHUM.

52. Onpenenenue 0enaka. JNEMEHTHBIM 1 aMUHOKHUCIIOTHBIN COCTaB OEIIKOB.

53. TloHsTHE O IEPBUYHOM CTPYKTYpe Oenka, 0COOEHHOCTH MENTHAHOM TPYIIIHI.

54. TloHsiTHE O BTOPUYHOU, TPETUYHON M YETBEPTUYHON CTPYKTypax Oenka.

55. Knaccudukanus 6eaKoB.

IIpouenypa onennBaHus 3a4era

HpOMe)KYTO‘—IHafl aTTeCTalus, KaK KOMIIJICKCHOC MEPOIMPHUATUEC, BKIIIOYACT IIPUEM 3a4€Ta.
Heo0GxoauMpiMu yCIOBUSIMH JIOTIyCKa K CJadye 3adeTa SBISIOTCSA 3allUIIEeHHBIE PE3YJIbTaThl
nabopaTopHbIX paboT. [Ipu moAroToBke K caue 3aueTa peKOMEH IyeTCs 0JIb30BaThCs 3aMUCIMH,
ClETaHHBIMU Ha Ja0OpaTOPHBIX M JEKIHOHHBIX 3aHATHAX, a TaKkKe B XOJe TeKyllei
CaMOCTOSITENIbHOM padoThI. 3aueT MPOXOIUT B MHUCbMEHHOH (hopme u cobecenoBanusi. CTyaeHTy
JIOCTaeTCsl BapHaHT 3aJlaHus IyTeM COOCTBEHHOTO CIy4ailHOTO BBIOOpa M mpenocrtaBisercs 15
MHHYT Ha IIOATOTOBKY. 3aHII/ITa roTOBOI'O PCUHICHUA IMPOUCXOAUT B BUAC CO6CCC}10B3HI/I5[, Ha 4TO



OTBOJUTCS 5 MHHYT. 3aJlaHi€ COCTOUT U3 3-X BOIPOCOB, TPeOYIOIIME MUCEMEHHOTO OTBETA, 110
€ro UTOI'aM BBICTABIIACTCS «3aUYTEHO» UIIU «HE 3aYTCHOM.

IIkana oneHMBaHNMsI YCTHOIO 3a4eTa

OrneHka Onucanue

00y4alolUICs CaMOCTOATEIBHO PEIIAeT MOCTABJICHHBIC 33aJa4M, UCIOJIb3YysI BEChH
apceHal UMEIOUIMXCA 3HAHUM, YMEHHH M HaBBIKOB, YyMEET OLIEHUBATh,
aHAJIM3UPOBaTh M 0000IIaTh, JeiaTh BBIBOABI IO pe3yjbTaTaM COOCTBEHHOI
3aYTeHO | AEATEIHHOCTH; 00YJArOIINUICS Ha BBICOKOM YPOBHE CIIOCOOEH MCIOJIb30BATh 3HAHUS
O CTPOCHMHM BEHIIECTBA, NPUPOAEC XHUMHUUYECKOW CBS3M B PA3IUYHBIX Kjaccax
XUMUYECKUX COCJAMHEHUM sl TIOHMMaHUs CBOMCTB MaTepuajioB U MEXaHH3Ma
XUMHUYECKUX MTPOLIECCOB, TPOTEKAIOLIUX B OKPYXKAIOIIEM MHUPE.

00yJaromuncst JOMycTUI TpyOble OMMOKKM W HE MOT NPUMEHHUTH IOJyYCHHBIC
3HAHUS JJI pelIeHUs (BBIMOIHEHHUS) TOCTABICHHON 3a/1auu (3a/1aHus ), 000CHOBATh

INPUMCHACMBIC ITIOJIOKCHUA, O6y‘l&IOH.IPII>iCH Ha HH3KOM YPOBHC crocoben
HEC

3a4TCHO

HCIIOJIB30BATh 3HAHHA O CTPOCHHWH BCLICCTBA, IPUPOAC XUMHAYECKON CBSI3H B
Pa3JIMUHBIX KJIaCCaX XHMHUYCCKUX COCIII/IHGHI/II;'I J11 ITIOHUMaHUs CBOMCTB
MaTCpraJIOoB U MCXaHU3Ma XUMHUUYCCKUX ITPOLECCCOB, IPOTCKAIOIINUX B OKPYKAIOIIEM
Mupe.

Oo0pa3sen 3a4eTHOr0 OMJIETA

OI'BOY BO «l'ocynapcTBeHHBIN arpapHblii yHUBEpCUTET CeBEpHOTO 3aypaibsi»
ATpOTEXHOJIOTMYECKUN UHCTUTYT

Kadenpa o6meit xumuu um. U.J1. Komuccaposa

VYuebHast AuCIUTIIMHA: XUMUS

Hanpasnenue noarorosku: 19.03.02 IIpoayKTel MUTaHUSA U3 PACTUTENBHOIO CHIPbS

3AUYETHBIN BUJIET Ne 1

1. Ankanbl. Onpesnenenue, oomas Gpopmyiia, TOMOJIOTHYECKUN PSJl, CTPOSHHE, HOMEHKIIATYpa,
M30MEpHUsl, CIOCOOBI OMYUEHHS, XHMUYECKHE CBONCTBA, PEACTaBUTEIH.

2. HanucaTh XMMHYECKHE CBOWCTBA MPOIAHOHOBON KUCIOTHI (MMPOBUHOIPA/IHAS KUCIIOTA).
3. Hanmcarb ypaBHEHHE peaKkIUU TUAPUPOBAHUS JTFHOOOTO KUAKOTO KUPA.

CocraBui: /E.I'. Kozen / « » 20 rT.
3aBeayromuii kadenpoi: / N.J1. Komuccapos/ « » 20 .




IIpumepHbIe 3a1aHuA I IK3aMeHa B (popme TecTupoBanus (3 cemecTp)

Komnerennusi OIIK-2 CnocoGeH mpUMEHSTh OCHOBHBIE 3aKOHBI M METOIBI HMCCIIEIOBAHUMN
€CTECTBECHHBIX HAYK JIJIsl PEIICHHS 3a7a4 MpodeCCUOHATBHOMN NeITeIbHOCTH

1. ®opMmyiia onpeeneHnst CTENEHN JUCCOLNUALMU MIEKTPOJINTA KOHAYKTOMETPUYECKUM METOIOM:
2. Peaknus, TeroBoi 3 ekt KoTopoii paBeH sHTanbIuu obpazoBanus CaCOa:

3. OaHOMOJIATIBLHBIN BOAHBIN pacTBOP HEAIEKTPOJIUTA 3aMEP3HET IpH (B rpagycax Llenbcus)

4. OcMOTHYECKOE /1aBJIEHUE TUIIEPTOHUYECKOTO PacTBOpa:

5.pH 0,01 1 pacTBOpa CUIILHOW OTHOOCHOBHOM KUCJIOTHI:

6. pH GydepHoro pacTBopa, COCTOSIIETO U3 PABHBIX KOJUYECTB YKCYCHON KHUCIOTHI
(Kn=1,76-10") u anerara HaTpus paBHO:

7. IloBepXHOCTHO-aKTUBHbBIE BEIIECTBA - 3TO:

8. Psi11 TONBKO KOJUIOMIHBIX PACTBOPOB:

9. 3apsin wactuiel 6enka npu pH=4,0, ecmu UDT Genka paBHo 7,3:

10. Koarynsiuio KOIOMIHOIO pacTBOpPa C OTPULIATEIbHBIMU YaCTUILIAMU BbI3OBYT:

11. Coneconepxanue MOYBEHHOW BBITSDKKU C YAENBHOU 3iekTponpoBoaHocThio 0,0430 Cm/m
paBHO:

12. IHauKaTOpHBIN 3JIEKTPO/] B TalbBAaHUYECKOM dJIEMEHTE [ orpeneneHus pH:

13. 3nauenue pH pactBopa, nonyuernoro pazbasieruem 0,1 M pactBopa KOH B 100 pa3 (« =1)
paBHO:

14. Ocmotuueckoe nasinenue npu 20°C y KI€TOYHOIrO coka, 3amep3satomiero npu -1,530°C (K
(Bozbl) paBHa 1,86°, R=8,314 JIx-moms-Kt) cocrasur:

15. BydepHast EMKOCTB MOYBEHHOTO pacTBOpa, eciu godasnerne k 20 mi ero 4,5 min 0,01 1 NaOH
BbI3BaJio u3Menenue pH Ha 0,8 enunu:

16. KonuuectBo MHHepanbHbIX cojiell aacopOupoBaHbix 100 r mouBbl, €ClM B HOYBEHHOM
pacTBOpe yCTaHOBWJIOCH PaBHOBECHAs KOHIIGHTpamus 2 MMOJb/1 (koHCTaHThl DpeitHmnmxa:
k=3,2; 1/m= 0,6):

17. MeToa 04HUCTKH KOJUIOMIHBIX CUCTEM OT HU3KOMOJIEKYIISPHBIX PUMECEH:

18. IToTeHunanonpenensone HOHbl MUILEIIIbI 30J11 KPEMHUEBON KHUCIOTHI B KHUCIOW MOYBE
ABIISIOTCA:

19. JIBuwxxenue monekyn kazenHa (U9T=4,6) u rmmaauna (UOT= 9,8) B cmecu pacTBOpPEHHBIX
aAMHHOKUCIIOT MU AJIeKTpodopese B HEUTPaIbHOM cpene:

20. IlpuMeHeHue ceTMMEHTAI[MOHHOTO aHalln3a B UCCIIEJOBAHUU [10YB:

IIpouenypa oneHMBaHHUA TECTUPOBAHUS (3JIEKTPOHHBIM BAPUAHT)

TecTupoBanue 00y4YarOIMMUXCA UCTIONB3YETCS B TEKYIIIEM KOHTPOJE U B MPOMEKYTOUHOM
aTTecTalliy JJIsl OLICHWBAaHHUS YPOBHS OCBOCHHOCTH CTYJEHTAMH DPA3JIMYHBIX PA3leNOB U TEM
JMCIUILIMHBL U Tpou3BoauTcs B cucteMe Moodle Ha caiite «Test DUOC ®I'BOY BO I'AY
Ceepnoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3pabaThiBacT U pa3MelIaeT Ha CTPAHUIIE CBOETO Kypca TECThI, YKa3bIBas
B MX HAaCTPOHKax JaThl, KOT/Ia TECThl OYAYT JOCTYIMHBIMHU JUIS TIPOXOXKIACHHS, BPEMs, KOTOpOe
OTBOJUTCS Ha BBIMOJTHEHUE OJHON MOMBITKU, KOJHMYECTBO MOMBITOK, MPEAOCTABIIEMOE KAXKIOMY
crynenty. OOydJaromuecss TOMydaroT HWHPOPMAlMIO O JaTeé M BPEMEHH TeCTHpOBaHUsA. B
HA3HAUYCHHOE BPEMs CTYACHTHI 3aX0JiIT B cucteMy moodle ¢ ju4yHOro akkayHTa M MPOXOIST
tectupoBanue. [locne TectupoBanus opmupyercs Tabimuiia ¢ oneHkamu oOydaromuxcs. [lo
pe3ynbTaTaM MPOBEPKH PE3YJbTaTOB TECTUPOBAHMS BBICTABISIOTCS OIEHKA B COOTBETCTBHUH C
KPUTCPUSIMH.



https://lms-test.gausz.ru/

IIkaja oneHMBaHUs TECTUPOBAHMS HA JK3aMeHe

%o BBLINOJHEHUS 3aaHUA Banaa mo 5-0ajabHO# cucreMme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2

Bonpocskl 1J151 c1aum yCTHOro 3Kk3ameHna (3 cemecTp)

Kommne-
TeHIUH Bomnpocsl
1. Ilpeamer, 3anauu u pazaeisl GU3KOUIONIHONW XUMUH.
2. Tepmoxumus. 3akoH I'ecca u ero cienctBus. TepMOXUMHUYECKHE PACUETHI.
OIIK-2 | 3. Xumuyeckas TepMOAMHAMHUKA. DHTAJIbIM, SHTponus, sHeprus ['né6ca. 3akoHbI
TEPMOJUHAMUKHU.

4. Xumunueckas KuHeTHKa. CKOpPOCTb XHMHMYecKoM peakuuu. OCHOBHOW 3aKOH
KHUHETUKH.

5. KoHcTaHTa CKOpOCTH XUMHUYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
Temneparypsl. YpaBHenue Appenuyca. [Ipasuno Banr - 'odda.

6. Karanmu3. @epMeHTAaTHUBHBIA KaTaau3, €ro OCOOEHHOCTHM U 3HAa4YeHHE B
OMOJIOTMYECKHX TPOIECcCax.

7. Lennsle peakiuu. @oToxuMuueckrue peakuu. 3akoHbl GoToXUMHU. KBaHTOBBIH
BBIXO/I.

8. OOpaTMMOCTb XHUMHYECKHUX peaKUuil, XUMHUYECKOEe paBHOBECHE. 3aKOH
JEHCTBYIOIIUX MAcCC JIJIsi 0OpaTUMBIX PEaKIUH.

9. OO6mas xapakTepuCTHKa PAacTBOPOB M IIpolecca pacTBOpeHHs. PacTBopumocTh
TBEPABIX, KUAKUX U Tra3000pa3HbIX BemiecTB. KoHIEHTpanusi pacTBOpOB U
COCOO0BI €€ BhIpaXKEHUS (MOJISIIbHAS KOHIIEHTPALIUS ).

10. Teopus ANEKTPOJIUTUUECKON JUCCOLIMAINH. Crernenb, KOHCTaHTa
MEKTPOJINTUYECKON ~ AMCCOLMAIMM W MX  IPAaKTHUYECKOE  ONPEIEIICHUE
(KOHTYKTOMETPHUYECKHM METO/I0M )

11. [IpumeHeHHEe 3aKOHA AECUCTBYIOLUIMX MacC K MOHHM3AIMU CIAObIX 3JIEKTPOJIUTOB.
3akoH pa3basnenus OcTBaibaa.

12. OcHOBHBIE TMOJIOKEHUSI TEOPUM CHIIBHBIX AJIEKTPOJIUTOB. IIOHATHE aKTMBHOCTH
HOHOB.

13. DaexTponpoOBOAHOCTD Cpell, YAeIbHAs 3IEKTPONPOBOAHOCTh. Crioco0 n3MepeHus
U IpakTHueckoe npumeHenue. Konaykromerpus.

14. DOxBuBaNieHTHass  3NEKTPONpPOBOAHOCTh.  CooTHOmIeHHe €€ C  yJelbHOU
ANEKTPONPOBOHOCTBI0O M € TMOJBMXKHOCTbIO HMOHOB. 3akoH Kombpayma.
IIpakTH4eckoe NpUMEHEHNE

15. KonnuraTuBHbIE CBOWCTBA PpPAacTBOPOB JJIEKTPOIMTOB M HEIJIEKTPOJUTOB.
IToHm>xeHne AaBlIeHUs HACBILIEHHOIO ITapa PaCTBOPUTENS HaJl paCTBOPOM.

16. 3akonsr Payms. Kpuockonus u e€ npakTnieckoe npuMeHeHne. D0YITHOCKOUS U €€
IIPaKTUYECKOE IPUMEHEHHUE.

17. Ocmoc. OcmoTuueckoe maBieHHE W ero u3MmepeHue. 3akoH Bant — Todda.
buonoruueckue mpoueccel 1 0OCMOC.

18. DnexTponmuTHUYeCcKas TUCCOIManus Boabl. MlOHHOE TpOM3BEACHWE BOIBI M €T0

cBoyictBa. Bonopoanslii nokasarens. Pacu€r u Meroas! nsmepenus pH.




19. bydepnbie cuctemsbl, UX COCTaB U MexaHu3M naeictBus. Pacuér pH Oydepnbix

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

CUCTEM.
Bbydephnas éMKocTb, BAMsIHUE Ha He€ pa3uuHbIX (pakTopoB. buonoruyeckoe
3HaueHue OyPEpHBIX CUCTEM.

CrpoeHue 1 MexaHU3M 00pa30BaHUE JBOWHOIO 3IEKTPUYECKOIO CI0s. DIEKTPO.
DnekTpoAHbId noTeHuan. Ypasuenue Hepucra. Bogopoanslit 21eKTpo/I.
XUMUYECKUE U KOHLIEHTPALIMOHHBIC TAJIbBAHUYECKUE LEIH, UX 3JIEKTPOIBUKYIIAs
cuna. Mzmepenue 3/1C.

[Torenmomerpus. WMuaukaTopHbie 3neKTpoAbl. CTEKISHHBIA JJIEKTPOMA, €ro
YCTPOMCTBO M HPHUHLMII AECUCTBUS. DJEKTPOAbl CpaBHEHUs. XJlopcepeOpsiHbIN
NEKTPOJ, €r0 YCTPONCTBO U MPUHLIMI JEHCTBUS.

[ToTeHIMOMETPHUYECKUI METOJ ONpEAEIECHUSI KOHIEHTPALlUU BOJAOPOJHBIX HOHOB
CTEKJISIHHBIM JIEKTPOJIOM.

[ToBepxHocTHBIE siBieHUS. Axncopbumst u e€ Buibsl. M3oTepma anacopOIuu.
VYpasuenus Opeiingnuxa, Jlearmropa, ['u66ca. [Ipumenenne agcopOnuu.

VYuenue o komwtoupax. CTemeHb IUCIEPCHOCTH BemecTBa. Kiaccuduxarms
KOJUIOMJIHBIX CUCTEM.

[Tonmy4yenne ruapoPOOHBIX KOJUIOMIHBIX PACTBOPOB METOJAMH KOHJICHCALUU U
nucneprupoBanusi. OOpa3oBaHH€e KOJUIOMI0B B IPUPOJIE.

JInopuibHbIe KOJIJIOMAHBIE CUCTEMBl W MX HoiydyeHue. OOImas XapakTepUCTHKA
pactBopoB BMC. Habyxanue u pacrsopenue BMC.

MeTo bl OUHCTKH KOJUIOUAHBIX PACTBOPOB.

Crpoenne muuemibl. MexaHusm o0pa3oBaHUSI JBOMHOIO 3JIEKTPUYECKOIO CIIOS
KOJUIOM/IHBIX YaCTHII.

OnTHyeckue CBONCTBA KOJUIOWHBIX CUCTEM U UX MPAKTUUECKOE IIPUMEHEHUE.
Kunernueckue CBOWCTBAa KOJUIOWJHBIX PacTBOPOB: OpPOYHOBCKOE JBM)KEHHE,
OCMOTHYECKOE JaBJIeHHE, MeMOpaHHOe paBHOBecue J[loHHaHa, celMMEHTalus.
[Ipumenenue.

ConbBarauust Makpomosiekysn. M3menenue Bsi3kocTH pactBopoB BMC u
TMO0(OOHBIX KOJUIOMIHBIX CUCTEM OT KOHLIEHTPALIUH.

DneKTpuUecKuil 3apsa KOJUIOUAHBIX YAaCTUIl U METO/IbI €T0 ONpEesICHUSI.
ONEKTPOKMHETUYECKUIN TOTEHIMAI KOJUIOMIAHOM 4YacTHIBl M €ro H3MEpPEHHUE.
DNEeKTPOKUHETUYECKUE BICHUS. DIEKTPo(dope3 U 3IEKTPOOCMOC, UX TPUMEHEHHE.
YcroitunBoCTh 30J€i: KuHeTndeckas, arperatuBHas. Koarymsauus u ¢akropsl eé
BBI3bIBAIONIHE.

Koarymsimus 3omneit anexrtponutamu. IlpaBuno Hlynena — TMapau. 3amuTHOE
JIeiCTBHE PaCTBOPOB BHICOKOMOJIEKYJIIPHBIX COSMHEHHH.

Koarymsiuus pacteopoB BMB anexrponuramu. JInorponnsie pspl. BeicannBanue.
Koanepsanus.

OOparumas u HeoOpaTHMasl KoaryJsiuus. BzaumHast koaryssiusi KOJJIOUIOB U eé
pOJIb B IPUPOJIE.

N303nekTprudeckoe coCTOSIHUE MULIET.  M303JIeKTpUUYecKoe COCTOSTHUE OEIKOB.
benku kak komouasl. M3meHenue BsizkocTu OenkoB B 3aBUcuMocTH oT pH
pacTBOpPOB.

I'enmn n ux cBoicTBa. Cunepesuc. Tukcorponus.

ITonykonnonael. KomtoniHble NOBEpXHOCTHO-aKTUBHBIE CUCTEMBI.
MukporeTeporeHHble CHUCTEMBI: CYCIEH3UH, AMyibcuu. OOpatumocTh ¢a3s.
OMyJIBraTopsl.

MuKporeTeporeHHble CUCTEMBI: MTEHBI, a3P030JIH, TOPOIIKH.




IIpoueaypa oueHuBaHHUSA IK3aMeEHAa

[IpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOTIPUSTUE, BKIIFOUAET IPHUEM YCTHOTO
9K3aMeHa. DK3aMeHBI MIPUHUMAKOTCA MpenoaaBaTC/IAMU, BCAYIIUMH JICKIIMOHHBIC 3aHATHA. B
OTJICNbHBIX CIy4asX MpU OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJBIION
YHUCICHHOCTU TPYHIBI C pa3pelIeHus] 3aBeAyIOIEro Kadenpoi IOIycKaeTcs MpPUBJICYCHHE B
MOMOII[bL OCHOBHOMY JIEKTOPY MpeIoiaBarTesisi, IPOBOAUBIIETO MPAKTUUECKHUE 3aHATHUS B IPyIIIax.
DK3aMeH IMPOBOAUTCA TOJIBKO IIPH MPCABABICHUU CTYACHTOM 3a4E€THOM KHIDKKH U Ipu yCJIOBUU
BBITIOJTHEHHS BCEX KOHTPOJIBHBIX MEPONPUATUH, IPETyCMOTPEHHBIX YU€OHBIM INIAHOM U paboueit
nporpamMmoil mo uszydaemoul nucuuiuiiHe. CTyaeHTaM Ha SK3aMEHE MPEJIO0CTaBISAECTCS IPaBO
BbIOpaTh OAMH U3 OuieToB. Bpems nmoarotoBku k otBety cocrasiseT 30 munyt. [lo ucreuenun
YCTaHOBJICHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTh HA BONPOCHI IK3aMEHAIIMOHHOTO OuieTa.
Pe3ynbrarhl 3K3aMeHa OLEHUBAIOTCA IO YETHIPEXOAUIBHOU cHUCTEME («KOTJIIMYHOY, «XOPOIIOY,
«YHOOBJICTBOPHUTCIBHOY, <<Hey,IIOBJIeTBOpI/ITeHBHO») H 3aHOCATCA B 3K3aMCHAIIMOHHYIO B€AOMOCTH
U 3a4ETHYIO KHIDKKY. B 3aueTHyl0 KHIKKY 3aHOCATCA TOJBKO IMOJIOKUTEIbHBIE OLEHKU.
[TonnucaHHpIN NpenogaBaTesieM SK3EMIUIIP BEIOMOCTH CAAETCS HE MO3IHEE CIEAYIOIIErO JIHS B
JeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyA€HTa Ha D3K3aMEH B
HK3aMEHAIMOHHON BEIOMOCTH JIENIAe€TC OTMETKa «He sBWICS». CTYIEHTHI, HE MPOIIEAIINe
MPOMEKYTOUHYIO aTTECTAIMIO MO IPadHKy CECCUU, TOJKHBI JTUKBUIUPOBATH 33J0KEHHOCTD B
YCTaHOBJICHHOM TOPSIIKE.

IIkaja oueHMBaHUs YCTHOIO 3K3aMeHa

Orenka OmucaHue

O1eHKa «OTIIMYHO» BBICTABISIETCS 00YYArOIIEMYCsl, €CIIH OH TITyOOKO W MPOYHO
YCBOWJI IIPOTPaMMHBIM MaTepuall, HCUEpIBIBAIOLIE, MOCIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3Jaraer, MOKa3blBaeT BEPHOE OHUMAHUE XMMHUUECKON
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JIaeT TOYHOE ONPEIEIICHUE U UCTOJIKOBAaHUE OCHOBHBIX IIOHSTUM, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEIeIEHNEe XUMUYECKUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMM, BOIIPOCAMHU U IPYTUMU
BUJAMU TIPUMEHEHHUs 3HaHWUU, MPaBUIBHO OOOCHOBBIBAET MPHUHATOE pEIIEHHE,
BJIa/IE€T Pa3HOCTOPOHHUMM HABbIKAMU M MPUEMaMH BBIIOJHEHUS MPAKTUYECKUX
3aj1ad.

OneHka «xOopollo» BBICTABIAETCA OOydYaroIIEMyCsl, €ClIM OH TBEpAO 3HAeT
MaTepuaj, FpaMOTHO M IO CYIIECTBY U3JIaraeT €ro, He JOIYCKas CYIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU  PELIEHUM IPAKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HE0OXOIMMBIMU HaBbIKAMU M MPUEMaMH UX BBITOJTHEHHUS.

O1eHKa «yAOBJIETBOPUTENILHO» BBICTABISAETCS OOydaroleMycs, €ClId OH MMeeT
3HaHUS TOJIbKO OCHOBHOI'O MaTepHaja, HO HE YCBOWJ €ro JeTaleil, JOIyCKaeT
3 HETOYHOCTH, HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYIHUPOBKH,  HapyIIEHUS
JIOTUYECKOW TMOCIEA0BATEIbHOCTH B M3JIOKEHUH MHPOrpaMMHOI0 Marepuana,
UCTIBITHIBACT 3aTPYAHEHUS MPU BBIOJHEHUN MPAKTHYECKUX padoT.

OI_ICHKa CHCYIOBJICTBOPUTCIIBHO» BBICTABJISACTCSA OGy‘-IElIOIlICMYC}I, KOTOpBIﬁ HEC
3HACT 3HAYNTEIIFHOMN YacTH IIporpaMMHOTO MaT€puraia, 10I1yCKacT Cyl€CCTBCHHEBIC
OI_HI/I6KI/I, HCYBCPCHHO, C OOJIBIIIMMU 3aTPYAHCHUAMU BBIITOJHACT IMPAKTHYCCKUC
pa60TLI. Kax IIpaBuiio, OILICHKa CHCYOOBJICTBOPUTECIILHOY CTaBHUTCA
O6y‘IaIOIJ_II/IMC${, KOTOPBIC HC MOT'YT NPOJOJIKUTH 06y‘-ICHI/IC 0e3 JAOIIOJIHUTCIIbHBIX
3aHATUHU




Oo0pa3zen 3K3aMeHALMOHHOT0 OWJIeTa

®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHHBEpcUTeT CeBEpHOTO 3aypaibs
ATpOTEXHOJIOTUYECKUA UHCTUTYT

Kadenpa obmeii xumun um. M.J1. Komuccaposa

VYueOHas qucuuuiiHa XuMHUs

Juist HatipaBiieHus 1oaArotoBku 19.03.02 ITpoaykTel nUTaHus U3 paCTUTEIBHOIO ChIPbS

DK3aMeHannoHHbINA OmiteT Ne 1

1. TlpumeHeHue 3aKOHA ACUCTBYIONIMX MacCc K MOHU3ALUH CIA0BIX SJIEKTPOIUTOB. 3aKOH
pazbasienns OcTBanbA.

2. lloBepxHocTHBIE ABICHUS. AncopOuus u e€ Buabl. M3oTepma agcopOryn. Y paBHEHHS
Opeitnmxa, Jleurmropa, ['ud6ca. Ilpumenenune agcopouunu.

3. Crpoenue muremisl. Hanrcars GopMyity MUIIEIITBI 30J1sI TOJTYYCHHOTO KOH/ICHCAIMOHHBIM
METOJIOM TP B3aUMOJICUCTBHH CyNbhuaa HaTpus (M30.) ¢ HUTPATOM IIMHKA.

Cocrasui: Pazmanosa B.E. / / « » 20 .
3aBenyromnmii kKageapoit / « » 20 1.
2. Kpurepuu onenuBanus pedgepara i NpuMepHbIii epeyeHb TeM

Tembl pedepartoB:

IIpoueaypa ouennBanus pedepara

B paGoueiil nporpamme TUCHUIIMHBI TPUBOJUTCS MIEPEUEHb TEM, CPEIU KOTOPBIX CTYACHT
MOJKET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIEHOYHOTO CPEACTBA:

- nH(OpMaLIMOHHAs 1I0CTATOYHOCTb;

- COOTBETCTBUE MaTepuasa TeMe U IIaHy;

- CTWJIb U S3BIK M3JI0KEHUS (11e1eco00pa3Hoe HCIOIb30BaHNE TEPMUHOJIOTHH, MOSICHEHHE
HOBBIX MOHSATHH, TAKOHUYHOCTD,

- IOTUYHOCTb, IPAaBUIBHOCTh IPUMEHEHUS U 0(hOpMIIEHUS LIUTAT U Jp.);

- HINYME BbIpa)KEHHON COOCTBEHHOW MO3UIINY;

- QJICKBaTHOCTh M KOJIMYECTBO UCIOJIb30BAaHHBIX UCTOUYHUKOB (10-15);

- BJIaJICHUE MaTEPUAJIOM.

Ha 3amury pedepara, cocTosiiyto U3 3auThl pedepaTta 1 OTBETOB Ha BOIPOCHI, OTBOJIUTCS
10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omucanue

BBICTABJIIETCS OOYYaloIIEMycCsl, €ClM Tema pedepara MOJHOCTHIO PACKPHITA,
3a4TeHO | cojepkaHue pedepara COOTBETCTBYET IUIaHY, CTYACHT XOPOIIO BJajeeT
MaTepHajioM, YCIECITHO OTBEYAaET Ha BOIPOCHI.

BBICTABIISIETCSl 00yJaromeMycs, ecliu TeMa pedepara He pacKpbITa, COACp)KaHHE
pedepara He COOTBETCTBYET IJIaHy, BIaJeHHE MaTepHajIOM YaCTUYHOE, CTYICHT He
oTBevaeT Ha 6oiee yeM 50% BONpPOCOB.

HC
3a4TCHO




3. Kpurtepnu BbINOJHEHHs KOHTPOJIBHBIX Pa00T M NPUMEPHBIIi NepeYeHb BAPMAHTOB

3aaHus 1J151 KOHTPOJIbHBIX padoT (ouHasi popma o0yueHus )
1 cemecTp

Pa3zgen Nel
KonrponsHas padora
Tema: «Kiaccbl HEOPraHUYeCKUX COeTUHEeHUin»
Bapuant Ne 1
1. lath onpeneneHne KUCIOTHI.
2. Hammcare (opMynbl CIEAYIONUX BEHISCTB: COJITHASs KHCIOTa, THUAPOOKCHJ IMHKA,
rugpodocdar Kanus, OKCUI HaTpUs, OKCHJI XJtopa, ruapookcu sxkenesa (11).
3. Jarp Ha3Banue cienyromux Beriects: CrClz, Ba(NO3),, KOH
4. OcymiectBute cienyromue npespaiienus: Ca- CaO- Ca(OH).-Ca0O-CaCl»

Paznen Ne 2
KonrponsHas padora
Tema: «XuMHUYecKasi KHHETHKA U XUMUYECKOe PaBHOBeCHE
Bapuant Nel
1. Hanumure MaTeMaTuyecKoe BhIpaKeHUE 3aKOHA ICUCTBYIOIIMX MAcCC JIISl peaKIIHiA:
How + L@y = 2HI1
2. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIMH OT KOHIIEHTPAIMH PEarupyronux BemecTB
Kak w3MmeHHTCS (BO CKOJIBKO pa3) CKOPOCTh PEaKIMH, €CIM KOHIICHTPAIMID  IIEPBOTO
pearupyromero BenecTsa yBeJInuuTh B TPU pasa:
CoHawy + Hor) = CoHagr)
OTtBet 000CcHYyiiTe, MPOBE/IS COOTBETCTBYIONINE BBIUMCICHHUS.
3. B coorBerctBuun ¢ npunmunom Jle-llarense, 060cHYyiiTe, B KAKOM HANpaBICHUU CMECTUTCS
paBHOBECHE PEAKIIUU
a) MMPU YMEHBIIICHAH KOHIIEHTPAIUU TIEPBOTO U3 UCXOTHBIX BEIIECTB:
Nar) + O2) & 2NO(
0) py MOHMXEHUU TEMIIEPATypHI:
2NH3m) < Nogy + 3Hay A H® =924 JIx;
B) TP MOBBIIICHUH JIABJICHHUS:
Haw) + Sesy < H2S(r)
4. HarmmmTe BBIpa)KEHUE KOHCTAHTHI PAaBHOBECHSI PEaKIUU:

2C(s) + Oy & 2CO

Paznes Ne3
KonTponbhas padora
Tema: «CTpoenune aToma»
Bapunant Nel

1. Crpoenue atoma no Pesepdopay.

CocTtaBbTe JeKTPOHHYIO (POPMYITy aTOMa CIIEAYIOMIETO IIEMEHTa: CTPOHIMIA.

3. Ompenenute 3IEKTPOHHOE CEMENUCTBO MIEMEHTA, YKa3aHHOTO B 3aJJaHUH 2, paclpeieNuTe
BAJICHTHBIE 3JICKTPOHBI IT0 KBAHTOBBIM SiUCHKaM B HE BO30YKICHHOM COCTOSIHHH aToMa.
[TosicHuTe, MeTaIUIMYECKUE MM HEMETANINYEeCKUE CBOMCTBA MMEET JTaHHBIM AJIEMEHT ¢
TOYKH 3PEHUSI CTPOCHUS aTOMA.

4. HanumuTe 3HaYCHMs YEThIPEX KBAHTOBBIX 4YHCEN JUIS BAJEHTHBIX DJIEKTPOHOB aToma
3JIEMEHTA, YKa3aHHOTO B 3aJIaHUU 2.

5. Pacnpenenute BaJieHTHbIE DJEKTPOHBI IO KBAaHTOBBIM sY€iikaM B BO30YKICHHOM
COCTOSIHUYM aTOMa JJIEMEHTA, YKa3aHHOTO B 33aJJaHUU 2.

N



Pasznen NeS
KonrponsHas padora
Tema: «PacTBOpBDY
Bapuant Nel
1.Haiitu HopManbHyl0 U MoOJsSIpHYIO KoHIeHTpanuu 10% -mpouentHoro pacrtsopa KOH
(rmotHOCTH pactBopa 1,1 r/mm).
2.Kakyro maccy HUTpaTa Kajus HaJo B3aTh, 4T0ObI mpuroToBuTh 300 M1 0,1 M pacTBopa?
3.Kakue maccer 60% u 10%-HOro pacTBOPOB OJHOTO U TOTO K€ BEIIECTBA HEOOXOIUMBI, YTOOBI
npuroroButb 200r 20%-Horo pactBopa?

Paznen Ne 5
KoHntposbHas padota

Tema: «Peakumu HOHHOT0 00OMEHA»
Bapuant Nel

1. CocTaBbTe MOJEKYJSIpHbIE U HOHHO-MOJIEKYJISIPHBIC YPaBHEHUS peaKlnii B3aUMOJICICTBHS B
pacTBopax Mexay:

a) TUAPOKapOOHATOM HATPUS U THUIPOKCHUIIOM HATPHS;

0) rugpokcuaom xpoma (1) 1 xJ10pOBOOPOAHOM KUCIOTOM;

B) CHJIMKATOM KaJIHsI U XJIOPOBOJIOPOAHON KHUCIOTOM;

') TUAPOKCUAOM IIMHKA U TUPOKCUIOM HATPHA.

2. CoctaBbTe B MOJICKYJISIPHOHM (pOpME ypaBHEHUS peaKLUi, KOTOPBIE BHIPAKAIOTCS
CIICIYIOIMMHU KPAaTKUMH MOHHO-MOJICKYJISIPHBIMH yPaBHEHHSIMU:

a) Mg?* + CO2" = MgCOs!;
6) H" + OH =H,0

Pa3zgen Ne6
KonTponbnas pabota
Tema: «OKHCINTETLHO-BOCCTAHOBUTEIbHBIE PEAKITUMD)
Bapuant Nel
1.PaccraBbTe crenenu okucienus B cienyromux BemiectBax: KCI, NaNOs, H2SOs4, Mg, Ho,
MnSO4, CaO.
2. CocTaBbTe OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIMH METOJOM 3JICKTPOHHOTO OayiaHca u
pacctaBbTe KOA((OUIIUEHTHI:
A) FeCl3 + Kl = FeClz + 12| + KC1
B) P+ HNOg3(komnir.) — H3PO4 + NO2 + H20



3amanus 1J151 KOHTPOJIbHBIX padoT (ouHast popma o0OyueHus )
2 cemecTp

Pa3znen Ne9
KounTponbnas pabora
Tema: «TeopeTnueckne 0CHOBbI OPraHNY€CKON XUMHUN»
Bapuant Nel

1. Hanuiute Bce U30MEphl FeKCaHa, HA30BUTE COCTUHCHHMSL.
2. Hanumure cTpyKTypHBIE (DOPMYJIBI COCAMHEHHUI 10 UX HA3BAHUAM:
2,5,6-mpumemunoxman; 3-memuncexcen-2; 4-wemuncenmun-1.
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Pazgen Nel0
KonTponbHas padora
TeMa: «KAUMKJIHYECKHE YIIeBOA0POAbI»
Bapuant Nel

2,3,3 rpumeruinnentan + Cl, —
[Mponan + HNO3 (pass)—
[Tomryuuts 6yTan cunte3oM Bropia
[TosyunTh IEHTEH — 2 U3 COOTBETCTBYIOLIETO CIIUPTA.
2- metunOyteH - 2 + HOH—
[pornien+ Clo—
[lenranuen-1,3 + Bro—
[Tosy4uTh IPONHUH W3 COOTBETCTBYIOLIETO JUTATIOTCHIIPOU3BOIHOTO.
3- metminentud - 1+ HCl—

. I'excun - 1+ HOH—

KonTtposnbHas pabora
Tema: «llukiau4eckue yrieBoaopoabl. ApeHbI»
Bapuant Nel
JlaTb onpeneneHne apeHoB.
[Tonyunts 6€H301 U3 HUKIOAIKAHA.
Bemsox + HNO3 M50,
Otunbenson + Cl; —
Tonyoxn + Bry ™t —
[Muknonponan + Hz —
Paszpnen Nell
KonTtponbHas pabora
Tema: «'uapoxcucoenHeHUs»
Bapuant Nel
[TosryunTs OyTaHoa-1 U3 raJIOreHNnpPOU3BOIHOTO.
Meranon + HCl—
Ipomanon-2 + CuO—*
Dranon + CHz-CH,-COOH — ©
[Mponanawon-1,3 + Na—
Hanwucates ¢popmyity apoMaTH4ecKOro Crupra.

KonTponbnas pabota
Tema: «KapOoHUMJIbHBIE COETUHEHUS»
Bapuant Nel
OmnpeneneHne OKCOCOEANHEHUI U UX BUIBIL.
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[Tony4yunTs 3TaHAIb U3 AJIKUHA.

byranon + HCN—

[TenTanon-2 + HoN-NH-CegHs—

I[Iponanams + Cu(OH), — ©

Hanwucares ¢popmynny apomatiueckoro kerona. Kakue peakiuu gact 3To coeiuHeHune?

KonrponsHas padora
Tema: «Kap0oHOBBIE KHCIOTBHD)
BapuanTt Ne 1
Hamucatb cTpykTypHBIE (hOpPMYJIIbI YKCYCHOM, MypaBbHHOM, SHTAPHOM, OCH30MHON KHCIIOTHI.
[TosryunTh T€KCAaHOBYIO KUCIIOTY U3 alIbJETHU/A.
VYkcycnas kucnora + KOH —
Macsinast kucnota + npomanon-1—
IllaBenuBas kucnora + Na;COz—
Hanmcars ¢popmyy npocreiimeii HenmpeaenabHOl KUCIOTHI.
OcymiecTBUTE NpeBpALLICHHE:
ATUJIEH—3TaHOJI—alleTANIbETI— YKCYCHAsl KUCI0Ta— XJIOPYKCYCHAasl KUCIIOTA.

Konrponsnas pabora
Tema: K<AMHHBI. AMH/JbI KHCJIOT)
Bapuant Ne 1
Omnpenenenre aMMHOB, UX KJIaCCH(HUKAIIHS.
[Tony4yuTh 3TUIAMUH U3 CIUPTA.
1-amunonponan + HOH—
Humernnamun + HCl—
2-amuHOOyTaH + HNO2—
HanucaTth ruipon3 MO4YEBHHBI.
KonTponbhas padora
Tema: «JInnuabn
Bapunant Ne 1
[ToHsATHE TUMHUIOB U UX KIACCUPHUKALIHSL.
Hanucate Gpopmyny a-oneo-B-nmampmutocreapara. TBepabIM WM KUAKAM OYAET 3TOT KUP?
OO6nanaeT 11 OH ONTHYECKONW aKTUBHOCTHIO?
Hanucath ypaBHeHHe rHApOreHU3alnu J1I000T0 )KUIKOT0 )KHUpa.
Hanucatbs Gpopmyiy mo60# GochaTHIHON KUCTOTHI.
Jlatb onpenenenue yuciy oMmbplieHUs. UTo XapakTepu3yeT 3TOT oKa3aTenb?

KonTponbhas pabora
Tema: «CTepeoxumusi, OKCH- H OKCOKHCJIOTHD»
Bapunant Ne 1
[TonsiTHe 06 onTHYeckoil akTUBHOCTH BeliecTB. Kakas mpuunHa o0yciaaBinuBaeT 3TO
ABJICHUE?
OrnpenenieHne OKCUKUCTIOT.
[TosryunTh BUHHYIO KUCIIOTY U HalKMCaTh PEAKIUH, KOTOpas OHa MOXKET AaTh.
Hanwucares ¢popmyny npocreitmeii ketoHokucaoTsl. E€ saMnupuyeckoe Ha3BaHuE U
OHOJIOTHYEeCcKOe 3HAYCHHE.
KonrpomnsHas pabora
Tema: «CTepeoxummusi, OKCH- H OKCOKUCJIOTHD)
BapuanTt Ne 2



1. Jlate ompeneneHue 3HAHTHOMEPOB (ONTHUUECKUX AHTUIIOAOB) W paremaroB. [lpuBectu
MPUMEPBHL.

2. OmnpeneneHue OKCOKUCIOT.
3. Hanwucartp hopmynny 167104HOM KUCIOTHI U peaKIMU, KOTOPbIe OHA MOXKET AaTh.
4. Hamucate ¢opmyly MpoCTeWIIei Y-KeTOKUCIOThl. EE sMmmupuyeckoe Ha3BaHUE U

OHOJIOTHYECKOe 3HAYCHHE.

KonTponbnas pabota
Tema: «CTepeoxumusi, OKCH- H OKCOKHCJIOThD»
Bapuant Ne 3

1. Omnpenenenue crepeonzomepun. E€ Buabl.
2. Jlatp KnaccuUKaIO OKCUKUCIIOT.
3. TlomyuuTh NUPOBUHOTPAAHYIO KUCIIOTY U HAIMCATh PEAKIH, KOTOPbIE OHA MOXKET JaTh.
4, Hamucate ¢Gopmyay TpocTEeHIIeld JABYXOCHOBHOM YETBIpEXaTOMHOW KHCIOTHL. E&

AMIMPUYECKOE Ha3BaHUE?

KonrponsHas pabora
Tema: «YriaeBoann»
Bapuant Ne 1
1. Omnpenenenue MOHOCAaXapHUI0B U UX KIaccu(UKaLUS.
2. Hamwmcats ¢popmyy mo6oi ketorento3sl D-psiga. Yka3zaTb aCHMMETPHUECKUE aTOMBI
yriaepoja U MOJANUCATh KOIUYECTBO CTEPEOH30MEPOB.
3. J-dbpykroza+ Hx —
4. O6pazoBaTh rIuKo3u U3 -D-raroKonupaHo3bl U 3TaHOJA.
5. OOpa3oBaTb HEBOCCTAaHABIMBAIOIINN Aucaxapu] u3 o-D-riroxonupanossr u f-D-
bpykTodypaHO3BI.
6. Omnpenenenne romomnonucaxapoB. Ux npencrasurens-nemtonos3a. Ee cocras, crpoenue,
CBOICTBa, OMOJIOTUYECKOE 3HAYCHHE.

Konrponsnas pabora
Tema: «KAMHMHOKHMCJIOTHI M OeJIKN»
Bapuant Ne 1

Omnpenenenne aMuHOKHUCIIOT, U UX KJIacCU(UKALIUS.
O0pa30BaTh BHYTPEHHIOIO COJIb U3 L-aMMHOMACSTHON KUCIIOTHI.
2- aMUHOIICHTaHIMOBast kuciora (riayramuHoBas) + HNOz —
OO0pa3oBaTh TPUNENTH/I; aCHAPATUIIBAIUICEPHH.
[TonsiTve 0 BTOPUYHOM, TPETUYHON U YETBEPTHUUHOMN CTpYyKTypax Oenka. Kakumu cBsazsmu
OHU OOYCIIOBJIEHBI.

arONE

3agaHus 17151 KOHTPOJIbHBIX PadoT (3a0uHast popma o0yUeHus1)
1 cemecTp

Paznen Nel
1. Kakoit 06vem raza seiaensiercs (0°C, 101,3 k[1A), eciu B peakiuto BCTYIISAT:
10 r xkap6onata kanbius u 0,1 MOJIs CONSHOM KHCTOTHI?
2. CoctaBbTe (OPMYITBI BCEX COJICH, COOTBETCTBYIOIINX KHCIOTaM U OCHOBAHHSIM, IPUBEICHHBIM
JUId Bamero 3agaHus B Tabnune. s ampoTepHbIX THAPOKCHJIOB HEOOXOIMMO COCTABHUTH
dbopMyIbl UX cosiei, 00pa30BaHHBIX KaK MPU PEaKLUUIX C KUCIOTaMHU, TaK U C OCHOBaHHUSIMHU.
[TpuBenuTe peakiuio MOTYYSHHs OJHON U3 COJIel B MOJIEKYJIAPHOU U MOHHOH (opme.

Paszpnen Ne2
3. JlaiiTe onpezeneHue NOHIATHIO CKOPOCTh XUMUUECKOH peakiuu. OnuimTe KoJIu4ecTBo (T11e 3To
MOJKHO), KaK BJIMSIOT Ha CKOPOCTh PEaKIMU BHEUIHUE YCIOBHS (KOHIEHTpAIus, TeMIepaTypa,



naBieHue). PaccumTaiiTe, BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTb PEaKIUU NpPU H3MEHEHHUU
YKa3aHHBIX B TaOJUIE YCIOBUU.

Pa3znen Ne3
4. CocTaBbTe 3J€KTpOHHBIE (POPMYIIBI U TIPEACTaBbTE rpapUuecKu pa3MelIeHue 3JIEKTPOHOB 10
KBAaHTOBBIM slYEHKaM I yKa3aHHBIX B TaONHIIE 3JIEMEHTOB, COOTBETCTBYIOIIUX BallleMy
3a/1aHHUIO.

Pasznea Ned4
5. JIns mpeuiokeHHOro B BamieM 3agaHuu (Tabn. 6) coelMHEHHUs MOCTpolTe TpaduvecKyro
dbopMyITy U YKaKUATE BUJIBI XUMUYECKON CBSI3U B 3TOU MoJiekyie. [lokaxkure, kakue (Kakas) CBS3H
«pByTCsI» npu Auccormanuu. O0bICHUTE, YTO TaKOoe BOAOPOHAas cBs3b? [IpuBenuTe nmpumeps! eé
BJIMSIHUA HA CBOMCTBA BELIECTBA.

Paznen NeS
6. Kakue cucremsl Ha3bIBaroTcs pacTBopamu? Uto y HuX ob1iero co cmecsiMu? BoHbie pacTBOpBI
U UX 3HaYCHHE B KU3HU PACTEHUHN U )KUBOTHBIX.
7. B COOTBETCTBHM C HOMEPOM BaIllero 3aJaHus 3arl0JHUTE MPOMyCcKH B Tabmuie. Hampumep, B
3ajaue 76 HALO HAWTU MOJSIPHYIO M HOpMalibHYyI0 KoHIeHTpauuio 10%-oro pactBopa CuSOs
(mmotHOCTH pactBopa 1,1 r/mi).

Pa3nesn Ne6
8. CocrtaBbTe OJIEKTPOHHBIE YypaBHEHUS U moAdepuTe KOIPPHUIMEHTH B  PEaKLHUsX,
COOTBETCTBYIOIIIMX BalleMy 3aqaHuio. Paccumraiite, CKOJbKO IPaMMOB OKHCIUTENsS TpeOyercs
JUTst BoccTaHOBNEeHUS! 10 I COOTBETCTBYIOIIETO PEAKIIUU BOCCTAHOBUTEIIS.

KMnO4+NaS+H2S04=K2S04+MnSO4+Na2SO4+H20
Pa3zgen Ne7

9. 3anonHuTe TaOMUIly B COOTBETCTBHH C BAIlIUM BapUaHTOM, YKa3aB KOMILIEKCOOOPa30BaTelb,
JMTaHAbl, KOOPJMHAIMOHHOE 4YHCIIO, BHYTPEHHIOI M BHEIIHIO Cpeay Mo Qopmyie
KOMIUIEKCHOTO COEIWHEHUS, WIU COCTaBUB COOTBETCTBYIOLIYIO (OpPMYTy IO YKa3aHHOMY
KOMILJIEKCOOOpa30BaTeio, JUraHAaM, U KOOPJIWHAIMOHHOMY 4Yuciy. JlaiiTe Ha3BaHUA ITUM
BEIL[ECTBAM.

Pa3zmen Ne 8
10. Yo Takoe kauecTBeHHas peakiusi? ONUIUTE TIaBHbIE 0COOCHHOCTH Kau€CTBEHHBIX PEaKIUi
(ciennpUIHOCTh, MHTEHCUBHOCTH, YyBCTBUTEIBHOCTh). UTO Takoe YacTHas peakius?

3agaHus 17151 KOHTPOJIbHBIX PadoT (3a0uHas Gpopma o0ydeHus1)
2 cemecTp

Pa3nen Ne 9
1. Hammummmre cTpykTypHBIE (OPMYIBI BCEX M30MEPHBIX YIIIeBOA0po10B cocTaBa CsHiz u nmaiite

UM Ha3BaHUs 1o MexayHapogHoi HomeHkinatype MIOIIAK. BeiBenute ¢opmyinbl
OJIHOBAJICHTHBIX PAJUKAJIOB, COOTBETCTBYIOIIMX YKA3aHHBIM YIJIEBOJAOPOJAM, COIAEPKAIINX
TPETUYHBIA aTOM YIJIEpO/Ia.

2. 35105kHMTE OCHOBHBIE MTOJIOKEHUS TCOPHH XUMUYeckoro ctpoeaust A.M. Bytieposa. Hanmmmre
CTPYKTYpHBIE (QOpPMYyNBI BCEX H30MEpOB yriieBoaopona cocraBa C7His m HazoBuUTE WX MO
HoMmeHknarype UIOITAK.

3. Uto Takoe pagukaibl? YeM 0OBbICHUTD UX XUMUYECKYIO aKTUBHOCTH?

Pazgea Ne 10
4. Kakue KuCIOpOACOIEpKANINE COCTUHEHUS MOXKHO TOJYyYUTh TPH OKHCICHUU MeTaHa?

Harnnmure ypaBHEHHNS! COOTBETCTBYIOIINX PEAKLINN U YKAKUTE YCIOBUS UX IIPOBEICHHUS.



5. CKOJIBKO MOHOXJIOPIPOWU3BOJHBIX TMOJYYUTCS TIPU XJOPUPOBAHUM 2-METHIINICHTaHA?
Hanummre ux cTpykrypHbie popMyiia i Ha30BHTE.

6. KakuMm cnocoOoM MOXHO MONy4yUTh 3-MeTwiIOyTuH-1? Hamummure ypaBHEHHE peakUuu
B3aUMOJICUCTBUS €r0 C BOJOM.

Pa3zgen Ne 11
7. Kak wu3 mpomaHojia-1 TOJy4uTh NPOMMIIOBBIA 3Pup M30MaciasHON KuCIOThI? Harmmmuire

YpaBHEHHE COOTBETCTBYIOIIEH peakiuu. K kakoMy THIy OTHOCUTCSI 3Ta peakius?

8. Hanmmure cTpyKTypHBbIE (OPMYJIBI M30MEpPHBIX albJIEruoB M KeToHOB cocraBa CsHioO.
HazoBute ux mo nomenknarype MIOITAK. [lyis onHOro M3 M30MEpPOB HAIUIIUTE YpaBHEHUE
peaxKuy ajlbJ0JbHON KOHIEHCALINH.

9. Ilpennoxurte cCXeMy CUHTE3a MAJIOHOBOM KHUCIIOTHI U3 YKCYCHOM.

Paznea Ne 12
10. MonouHas kuciora, €€ CTpoeHue, u3zomepus. Hanummre peakuuu B3auMMOAECHCTBUS

MOJIOYHOHM KHCIIOTHI C: METAJNIOM, 3TAaHOJIOM, TISITUXJIOPUCTBIM (POochOopoM.

11. Hanummute ypaBHEHHS peaKIuii: OMBUICHHUE TPHOJICaTa; THAPOTCHU3AMIO TPUIIMHOATA.

12. Vkaxute yclOBUA MNPOTEKaHUS yKa3aHHBIX peakiui. HamummTte ypaBHEHUs peaxkiuil
OKHUCJICHUS U BoccTaHOBIeHUs D-rioko3el. Ha3oBuTE Mony4eHHbIE MPOAYKTHI.

3aaHus AJ1s1 KOHTPOJIbHBIX padoTt (3 cemecTp)
Tema: Xumuueckasi TepMOAUHAMMKA

1. Ha o0Opa3oBaHMs W OCHOBaHMHM CTaHAAPTHBIX TEIUIOT M a0CONIOTHBIX CTaHIIAPTHBIX
SHTpoNuUi cooTBeTcTBYrOMX BeulecTB Belunciaute AG’ peakuuu: CaOw,) + H2Ow) =
Ca(OH)2x.,) . YkaxuTe BO3BMOXHOCTh CAMOTIPOM3BOJILHOTO MPOTEKAHUSI 3TON PEAKIIUU MIPU
CTaH/JapPTHBIX YCIOBUSX.

2. Tlpu B3amMoOIEHCTBUU Tra3000pa3HBIX MeTaHa U cepoBojopona obpazywrcs CSyr) u
BOI0poJ. Hanuminre TepMOXUMHYECKOe YpaBHEHUE 3TOM peaKIiK, BBIYUCINB €€ TeTIOBOU
b dexr.

3. Ha ocHoBaHMM CTaHJapTHBIX TEMJIOT 00pa30BaHuUs U A0COIIOTHBIX CTAHAAPTHBIX SHTPOIUN
cooTBeTcTBYOmMUX BemecTB Berauciute AG® peaknun: COzr) + 4 Har) = CHar) + 2
H2O¢x). YKakuTe BO3MOKHOCTh CaMOIPOHM3BOJBHOIO MPOTEKaHMs 3TOM pPEaKLUUU MpU
CTaH/IapPTHBIX YCIOBUSX.

4. Omnpenenute AG°298 peakiuu npotekaronieid mo ypasHeHuo: 4 NHzi) + 5 O2r) = 4 NOq)
+ 6 H20(r). Beruncnienus cienaiite Ha OCHOBaHUM CTaHAAPTHBIX SHTAJIBINN 00pa3oBaHus
U aOCOJIOTHBIX CTAHJAPTHBIX SHTPONUN COOTBETCTBYIOIIMX BELIECTB. YKaXHUTE
BO3MOXXHOCTh CaMOINPOM3BOJIBHOTO TPOTEKaHWsI ATOW peakUuu TMpU CTaHAAPTHBIX
YCIIOBUSX.

5. Boranciaurs AH%gspeaxmum: 2Na(k.) + 2H20(k.) = 2Na*(Bozn.) + 20H (Boam.) + Ha(r.).
CranmapTHble dTanbHMM  oOpasoBanust Na+(Bogn.) u  OH  (BOoAgH.) NpHUHATH
COOTBETCTBEHHO paBHbIMU — 239,7 u — 228,9 xJI>x/MOIb.

6. Ilpu cropaHuu *HUIKOTO 3TUIOBOTO CIIUPTA 00pa3yeTcs TUOKCU] YIIIEpOAa U Maphbl BOJIBL.
[IpuBeuTe TEPMOXMMHUYECKOE YPAaBHEHHME OTOM pEaKIMM, BBIYMCIHMB €ro TEIJIOBOU
s dekr.

7. Ha ocHOBaHMM CTaHJApTHBIX SHTAJIBNUN 00pa30BaHHA U aOCOJIIOTHBIX CTaHAAPTHBIX
SHTPOMHI COOTBETCTBYIOMHUX BemecTB Beruuciaute AG peakiuu: COq) + H2Op) = COxr)
+ Har). YkaxkuTe BO3MOXHOCTH CaMOIPOM3BOJBHOTO MPOTEKAHHS ATOM peakuuu Mpu
CTaHJAPTHBIX YCIOBHSX.

8. MHcxons u3 TemnoBoro saddexra peakimu 3Ca ) + P20s () = Caz(PO4)2 ) ; AHOX.p. =-
769 xJIx. onpenenuTh CTaHIapTHYIO SHTAIBINIO 00pa3zoBaHus opTodocdara KanbLus.
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Tema: KosturaTuBHble CBONCTBA PACTBOPOB
PaccuuraiiTe NpPOIEHTHYIO, MOJSPHYI0O W MOJSUIbHYIO KOHLIEHTpAallMM pacTBOpa,
nony4yennoro cmemenueM 1 r NaCl u 100 r H20 (mimoTHOCTB pacTBOpa mpUMHUTE paBHOH 1
/M),
B MenMIuHCKON MPaKTUKE MCIOJIb3YIOT FTOPMOHAJIBHBIA IpenapaTr B BUJIE pacTBOpOB. B
amnyne coxaepxurca 1 mn 0,1%-Horo pactBopa (p=1 r/mi). Beluuciaure MOJISpHYIO
KOHIIEHTPALMIO 3TOr0 pacTBOpa U Maccy aJgpeHajauHa B 1 Mul pacTBOpa, BBEIECHHOIO B
Opranusm, Map=219,7 r/mob.
Ocmotnueckoe pnaBiaeHue kpoBu 760 klla. Belumcinure MOJSPHYIO U NPOLIEHTHYIO
KOHIEHTPALlUU TJIIOKO3bl B PAacTBOpe, M30TOHUYHOM KpoBH, mpu 37°C. (IJIOTHOCTH
pacTBopa NpUMUTE paBHOI 1).
OPUTPOLUTHI B THIIOTOHUYECKUX PACTBOPAX 3a CYET IHA00CMOCA JIOMAITCS, POUCXOIUT
reMOJIN3, @ B TUIIEPTOHUYECKUX pacTBOpax CMOPIIUBAOTCA (IUTOIM3). UTO IPOUCXOAUT C
spurpouutamu nipu 310°K B 2%-nom pactBope ritoko3sl (p=1,006 r/mi)?
Paccuuraiite MOJIEKYISIpHYIO MacCy MOHOCaxapHaa, €Clid Ipu pacTBopeHuH 18 rero B 1 11
BOJIbI TEMIIepaTypa 3aMep3aHusi, MOJYyYEHHOro pactBopa mnoHusmiack Ha 0,186°. Ilpu
KaKoW TeMIepaTrype 3aKUINUT 3TOT pacTBop?
PaccuuraiiTe cOOTHOIIEHHE MacChl BOABI M ATHIIOBOTO CHUPTA, YTOOBI MPU UX CMEIICHUH
HOJYYHUTh PACTBOP, KpucTayumsytommuiics mpu —20°C.
[Tpu pactBopenuun 3,24 r cepsl B 40 r OeH30na TemrepaTypa KHUIIEHUS IOCIETHETO
nossicuiack Ha 0,81°K. Onpenenure M3 CKOJIBKMX aTOMOB COCTOUT MOJIEKYJa CEphbl B
pacTBope.
PactBop coneprkamuii 0,53 r kapbonara HaTpus B 200 r BO/bI, KpUCTAIIU3YETCS IPU

—0,13°C. Bpruncnute KaxyIlyrocs CTeleHb AUCCOIMAIIMH COJIH.
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24,

Tema: XuMunueckast KHHETHKA

Boerunciute n3menenue ckopoctu peakiuu 2NO +02 = 2NO2 npu ogHOBpEMEHHOM
YBEJIUYCHUH KOHIIEHTpAIIMU OKCHA a30Ta B 2 pa3a U KHCIOpoja B 3 pasa.

BbI4UCINTS OTHOCUTENBHOE YBEIUYEHHE CKOPOCTH PEAKIIUU C TIOBBIIICHUEM TEMIIEPaTyphl
na 120°C npu TemneparypaOM K03 duImente ¥ =2.

Yepes HekoTOpoe BpeMs mocie Hadana peakuuu 3A+B=2C+D koHueHTpanuu BeliecTs
coctaBmsu: [A]=0,03monp/n; [B]=0,01momns/n1; [C]=0,008Mmonb/1. KakoBbl uCXOmHBIC
KOHIIeHTpaluu BemecTs A u B? HaiiTu koHCTaHTY paBHOBeCHs JaHHOW PEaKIIHH.
DHeprusi aKTUBAIMKM PEaKIUM KHUCIOTHOTO Tuaposm3a caxapo3bl mpu 37°C paBaa 102
k/[/MOTB, a B IPUCYTCTBUM (pepMEHTa caxapo3bl SHEPTUs aKTUBALIMU CHIDKAeTcs A0 35
k/x/Mone. Bo ckombko pa3 ObIcTpee MNpOTEKAaeT peakius TUAPOJIM3Aa Ccaxapo3bl B
MPUCYTCTBUH (pepMeHTa?

B peakuuu nepBoro mopsinka sHeprusi aktuBaiuu E, =104,5 xJ[>x/Mons U B ypaBHEHUU
k=AeE¥RT A=5-103 ¢ TIpu kakoit TemnepaType mepuos moxypachajga pape a) 1 Mum.;
6) 30 nHsIM?

Ipu aBapusx Ha ADC mosBiseTcs m3oTom ifona 3, mepuon monmypacmana xoroporo 8 cyr.
3a kakoe BpeMs 3TOT U30Ton pacnagercs Ha 99%7?

[Tpu neuyeHun OHKOJIOTHUYECKUX 3a00JIeBaHMIA B OIyXOJIb BBOJAT Mpenapar, coaepKamuii
pamuoHyKIU upuanii-192. Paccuutaiite, Kakas 4YacTh BBEICHHOIO pPaJUOHYKIUIA
octaHeTcs B onmyxoiu yepe3 10 cyt. 1= 74,08 cyT.

IIpU XpaHEHUH TabJIETOK aHaJbI'MHA YCTAHOBIIEHO, YTO KOHCTAHTA CKOPOCTH Pa3IOKEHUs
mpu 20°C cocraBaser 1,5-10%. Onpenmenure cpox xpameHns TabneTok (Bpems
paznoxxenus 10% BemectBa) ipu 20°C.

Tema: JJ1eKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJUTOB
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Haceimennsiit pactBop CuSO4 npu 288 °K umeer ynensnyto npoBogumocts 0,1734
Cum-M-1. BeIYHCIUTh CONPOTUBJIEHUE PACTBOPA B COCYI€ C MOCTOSIHHOM K , paBHOH
13 m-1.

Comnporusienne KCI (0,11) mpu 298°K paBno 32,55 Om. ConpoTHUBICHHE CHIBOPOTKH
KpOBH, M3MEPEHHOE IIPU TOH K€ TeMIIepaType B TOHW K€ KOHIYKTOMETPUYECKOM
siueiike, paBHO 40,4 OM. Boruucnure yaeiabHy0 NPOBOJIUMOCTh CBIBOPOTKH KPOBH.
ConpoTHBIeHHE XKeTylI0YHOTO0 COKa, M3MEPEHHOe B sueiike ¢ KOHCTaHTOH 50 M7,
okazanoch paBHbIM 45,0 OM. HopManbHOM, HOHWKEHHOW WJIA MOBBIIICHHOM SBIISIETCA
KHCIIOTHOCTB )KETyJ0YHOTO COKA, ECITM B HOPME ¥(xemcoxa) = (1,0+1,2)Cm-M™,

Ha xakom paccrossHuu JIpyr OT Apyra pacioiOKEHbI MapajilelibHble IMIaTUHOBBIE
3JIEKTPObl TIomaasio 2cM?, nmorpyxkennsie B 0,15 AgNOs, eciu cOnpoTHUBIEHHE
obbema pactBopa Mexay onekrpogamu  R=100 OM w© >KBHBaJICHTHas
ANEKTPOIPOBOTHOCTb MPH TaHHOW KOHIIeHTpauu Ac=120,4 Omt-cm? r-sxB L.
VienbHas NpoBOAMMOCTh HachimenHoro pactsopa NaCl mpu 298 K pasma 22,6
Cum-m?, a mpu 283K — 17,79 Cum-ml. Onpenenuth cpemHuii TeMrepaTypHBIi
KO3 PHUIHUEHT TPOBOJAUMOCTH.

BbuncnuTh SKBUBAJICHTHYIO JJIEKTPONPOBOJHOCTh U KOI(PPHUIIMEHT aKTUBHOCTH
0,37% pactopa HCI, ecnu comporusnenne pactsopa mpu 291 K pasro 7,13 Om.
ocTosHHas cocyna 25 mL. IlnotHOCTH pacTBopa 103 kr/Me.

BeraucnnTs creneds, kKonctanty mucconmanun 0,125 NHsOH npu 298 K, ecim i
atoro pactBopa paBHa 0,0417 Cum/M. [TogBMKHOCTP MOHA AMMOHHS U THJIPOKCH/I-
HMOHA COOTBETCTBEHHO paBHbI: 7,68 1 20,0 CuM-M?/K-9KB.

[Tonb3ysich CpaBOYHBIMHM JAAHHBIMH 00 SKBHUBAJIEHTHOM 3JEKTPOIPOBOJHOCTH MPH
0EeCKOHEYHOM pa3BeeHUN pacTBopa, MPEeACTaBUTh X011 KpUBOM
KOHJYKTOMETPUYECKOTO TUTPOBAHUS MPU B3aUMOJCHCTBUHM CIEIYIOIIUX BOIHBIX
pactBopoB: a) AQNOz u NaBr; 6) CaCl> u H2SO4; B) KsFe(CN)s u FeClz; r) AGNO3 u
NaOH; 1) KOH u HCOOH. Ha kpuBbIX TUTPOBaHUs YKa3aTh TOUYKH SKBUBAJIEHTHOCTU
1 OOBSICHUTH XOJ] KPUBBIX.

Tema: JekTpoxumMu4ecKHe Mpouecchbl

CocTaBUTh CXeMy TallbBAaHUYECKOM II€MHU, B KOTOPOM MPOTEKAIOT OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU:

Zn + 2Fe*® > Zn*? + 2Fe*?
Kakue oxkHMCINTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU MPOTEKAIOT B TaJIbBAHUYECKOM
anemente: DA(Q |AgN03|| CuCl; | Cu O mpwm paBHBIX KOHIIEHTPALHSX PACTBOPOB
COJIEH.
Boeruncnute 9/IC cepeOpsiHO-KagMUEBOT0 TrajlbBAHUUYECKOTO 3JEMEHTa, B KOTOPOM
aKTUBHOCTU HOHOB AQ* 1 Cd?* cOOTBETCTBEHHO pasusl 0,1 u 0,005 monw/n. Hanumure
ypaBHEHHUE PEaKIUM MPOTEKAIOIIEH Mpu paboTe JAHHOTO rajJbBaHUYECKOTO SJIEMEHTA.
Breruncnute u3MmeHenue sHeprun [ub0Oca M COCTaBbTE CXEMY TalbBaHUYECKOTO
anemenTa. T=298 °K.
OJIC ranbBaHMYECKOTO DJIIEMEHTa, COCTABICHHOTO U3 XJIOPCEPEOPSHHOTO W
BOJIOPOJHOTO DJIEKTPOJOB B HCCiIenyeMoM pactBope (kemuu) pasHa 0,577 B.
Boruucnute pH my3bIpHON Kem4M, €ClIM KOHUEHTPALMS AJIEKTPOJIUTA B DJIEKTPOIE
cpaBHeHus paBHa 0,1 monb/n. I3mepenus npoBoasTcs npu temnepatype 25°C.
Boaopoanslii 35ekTpo Haxoautes B pactBope, pH kotoporo paBusiercs 9. Berunciaure
MOTEHITMAN JeKTpoaa cpaBHeHus, ecnu DJIC anementa 0,754 B ipu 25°C.
CTexNsHHBIM BJEKTPOJ, COCIWHEHHBIM B TaIbBAHUYECKYIO II€Nb C 3JEKTPOAOM
cpaBHenus npu T=298 °K, cHauana morpys3unu B pactBop ¢ pH = 3,5, a 3atem — B
uccienyemyto nmpooy momnoka. [Ipu stom 3/1C nienu Bozpocna ua 0,15 B. pH momnoka B
HOpPME HaxoJWTCs B mpeaenax 6,6-6,9. OueHurte pe3ynbTaT UCCICIOBAHHUS MOJIOKA,
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€CJIH y4eCTb, YTO W3MEPHUTEIBHBIM JJIEKTPOA 3apsKaeTcsl OTPULIATENBHO IO
OTHOIICHHUIO K 3JIEKTPOY CPaBHEHHUS.

Omnpenenure 3HaueHue MeMOpaHHOro noreHuuana npu t=37°C, ecinu KOHLIEHTpaLUs
noHoB K* Bayrpu xinetku B 20 pa3 Goblile, Y€M CHAPYKU.

Jns usMmepenus pH Cie3HOM JKMIKOCTH COCTaBUJIM TaJIbBAHUYECKYHO LEIb U3
BOJIOPOJIHOTO M KaJIOMEJIBHOI0 3J1eKTpo10B, DJIC KoTOpOil okazanack paBHoi 0,764 B
npu T=298 °K. KoHueHTpauus >3J€KTpoiUTa B 3JIEKTpoje cpaBHeHHs pasHa 0,1
Mouib/1. Onpenenute pH u KOHIIEHTpAIMIO HOHOB BOJAOPOA B CIE3HOM KUIKOCTH.

Tema: CBoiicTBa 0y(epHBIX paCTBOPOB

Omnpenenuty konuyectBo 0,2H pacTBOpa YKCYCHOHM KHCIOTHI, KOTOpPOE CIIEIyeT
npubaButhk k 40 mn 0,1 H pacTBOopa amerara HaTpHs, YTOOBI MOTYYUTH OYy(EepHBI
pactBop co 3HaueHueM pH = 4,4,

Berauciuts pH 6ydeproro pactBopa, coaepxaiiero 60 mi 0,05 u pactBopa NH4Cl u
40 ma 0,1 1 pactBopa NH4OH. Koncranra muccormarmu NHsOH K= 1,8-107,
Berauciuts pH pactBopa, eciu x 2 11 Boas! npubaButs 23 r HCOOH u 21 r HCOOK.
Koncranra nuccouunanuu HCOOH paBhna 1,8- 1074,

Omnpenenutsb ap+ U pH pactBopa, cocrosiero u3 ciaboro ocHOBaHUA (MUPUANHA) U
€ro XJIOpHAa, eCIl KOHIEHTPAlMU KOMIIOHEHTOB B PACTBOPE COOTBETCTBEHHO PaBHBI
0,1 n 0,06 Mons/11, a Ky(mupuanra) = 1,6-107.

B kakoM COOTHOLIEHHMM HaXOJATCS HCXOJHBbIE KOMIIOHEHTHI ¢docaTHON U
OoukapOoHATHOH Oy(depHBIX CHCTEM B IIa3Me KpoBu mpu pH=7,36, ecru [u1st TUTa3MBI
pK2(H2P04)=6,8; pK1(H2C0O3)=6,1.

[Tpu uccnenoBaHUM aKTUBHOCTH TpaHChepas TUHUTPOPCHIITHAPAZUHOBBIM METOIOM
npuMeHsitoT ¢docdarubiii Oydep. [ns ero mpuroroBienus cmemuBaoT 8§40 wmi
pactBopa tuapodocdara Harpus, Cu = 0,1 wmoms/mn m 160 mm pactBOpa
murunapodocdara kamusa, Cv = 0,1 monw/n. Berumcnure pH Ttakoro Oydepnoro
pacTBopa.

Omnpenenure BenuuuHbI Oy(hepHbIX eMKOoCcTel GochaTtHoro u kapoboHaTHOTO OyPEepHBIX
pacTBOpoB, ecinu npu BBeneHuu 1o 2,5 mu 0,01M pactBopa HCI B 15 M Oydepos,
npousonuio usmenenue pH, t.e. ApH, na 0,86 u 0,35 enunui. JlaTh OTHOCUTENIbHYIO
XapaKTepUCTUKY Oy(]epHBIX CBOMCTB.

K 100 mn xpoBu ans uzmenenus pH ot 7,36 no 7,00 Hano 106aButh 3,6 M1 CONIHOM
KHUCJIOTHI ¢ KoHleHTparuei 0,1 mons/n. KakoBa OydepHas EMKOCTh KPOBH 110 KUCJIOTE?

Tema: U3ydeHue siBJIeHUH aicopouumn

Paccunrarh K0IMYECTBO OpraHU4eCcKON KUCIOTHI, afgcopoupoBanHoi 100 r mouBsl U3
MIOYBEHHOT'O PACTBOpa C PAaBHOBECHOM KOHILEHTpaiuen 14 Mouib/1, eciau KOHCTaHTHI
nzotepmbl Opeitamxa pasael: K=9,5, 1/n=0,22

OmnpenenuThs mapaMeTpbl aJcOpOLMU CHMPTOB Ha XPOMATPOHE, IMOJUMHSIOLIMECS
motepMe JIeHTMIOpa, ecii TpH KOHIeHTpamun 10 Mmomns/1 copbupyercs 5-107
MMoreit Ha 1 cm? moBepxHOCTH copbenTa, a ipu C=30 mmons/m — I'=10" Mmoms/cm?.
Emkocts ancopbenta AJIb mo xonecrepuny (I'm) cocraBnser 0,7 MKMOJIB/T. Kakas
Macca XoJIeCTepuHa aJcopOupyeTcsl U3 IIa3Mbl KpOBH, coaepxaiiei 4,8 MKMOJIb/MI
xoJnectepuHa, eciiu B=2MkMoab/MI1, Mxoxr=386,6 T/Monb? Kak n3mMeHUTCS BeTudnMHa
azicopOLMK, €cM KOHIEHTpalMs XOJeCTepHHa B IUIa3Me yBenuuurcs 1o 5,4
MKMOJIb/MI1?

K 25 mn 0,3M pactBopa CH3COOH no6aBunu 1 1 yriis 1 HHTEHCUBHO IepeMelIaly.
[Tocne ancopO1uy KOMYECTBO YKCYCHOM KUCIOTHI B TAaHHOM mpoOe cocTaBuiio 5,410
8 Mosb. OnpesienuTe CTeneHb afcopOIMH YKCYCHOM KHCIOTHI Ha yrie (B %).



53. KoHneHTpanuss KETOHOBBIX TeJ, HAaKalNIMBaeMbIX B KPOBH OOJIBHBIX CaxXapHBIM
nuabeToM B TeUCHHUE CYTOK, mocturaeT 0,2 Mosb/i1. Kakoe KOTu4ecTBO KETOHOBBIX T
aJIcopOUpyeTCs U3 KPOBHU IPU T€MOCOPOIIHNH, €CITH €eMKOCTh aficopoerTa I'm paBHa 3- 107
3 Monb/r, B=6107? monb/n?

54. Onpenenute THUN AACOPOIMM TPU PACTBOPEHHUU B BOJE CEPHOM KHUCIOTBHI, €CIH
KOHIIEHTpALlUs CEepHOM KUCIOTHI B BoJe 2,33 MOJIb/J, MOBEPXHOCTHOE HATSIKEHHE
pactBopa 75,20- 103 H/m, MMOBEPXHOCTHOE HaTsHKeHue Bojabl 73,05: 103 H/m, t=18°C.

55. 3aBUCHMOCTD MOBEPXHOCTHOTO HATSKEHUS OT KOHIIEHTPALIUU BaJIEPHAHOBON KUCIIOTHI
ripu 80°C onuckIBaeTCsl ypaBHEHUEM:

06=52,6-103-17,7-103In (1+19,72-C)
Onpenenute KOJIXYECTBO COPOMPOBAHHON BaJIepHAHOBOW KUCIOTHI | MpU KOHIIEHTpAIUU
pactopa 0,05 kMob/MC.

56. Berancnute agcopOuuio MacisHoi kucioTsl npu 273°K u3 BogHOTO pactBopa mpu
konnentpamuu 0,1 KMomb/M® Ha TpaHMIE C BO3LYXOM, €CIH 3aBHCHMOCTb
IIOBEPXHOCTHOT'O HATS)KEHUS OIKCHIBAETCS YPABHEHUEM:

06=75,62-103-16,7-10In (1+21,5-C)
B kakux npezenax moinkHa HaxoauTcs agcopOius kanponoBoi kucinotsl CsH1iCOOHmpu tex
K€ YCJIOBUSAX, €CITU BBINONHsIeTCA mpaBuiio Jrokno-Tpaybe?

Tema: IlosryuyeHue u CBOICTBA KOJIOWAHBIX PACTBOPOB

57. Hanucatey Qopmyny MHULIEIUIBI, MOJIYYEHHYIO MPU CIMBAHUM PABHBIX 00BEMOB
pactBopoB: a) 0,011 LiJ u 0,005 AgNO3; 6) 1% CaClz u 1% H2SO4 (p =1r/mi).

58. IIpeacTraBUTh CTPOSHUE MULIEIIIBI U1 KOJJIOUIOB, TOJYUYEHHBIX MPU B3aUMOICHCTBUU
Na>SiO3 (u36s61T0K) ¢ HCI.

59. I'panyna 6epiunckoit nazypu Fes[Fe(CN)e]z B a1ekTprueckoMm Mmosie mepeMeniaeTes K
anoxy. Kakoe BemecTBo ciry>xut crabunuzatopom? Hanmummre Gpopmyny MUATIEIITBL.

60. Yka3aTh BelecTBa, KOTOPbIE MOTYT CITYKHUTh CTAOUIN3aTOPAMH B BOJTHOM AUCIIEPCHOMN
cpene s caenyoomux aucnepcHbix  (asz: AgCl, H2SiOs, Fe(OH)s, Al(OH)s,
MOJIy4aeMbIX B PEaKIIH OOMEHa.

61. Beraucnut BenmnuuHy ( — MOTEHIIMANIA TIOYBEHHBIX KOJUIOMIOB, €CIIA MIPH TPAJUCHTE
BHEIIIHEro MoJisi MmpH »iekTpodopese 3,2 B/cM HX CKOpOCTh NepeMelleHus paBHa
1,4-10° cm/c ipu BA3KOCTH BOJHOM mucriepcHoi cpenst 0,01 myas (mupnexTprdecKast
nocTosiHHas-81).

62. [Ipu rtpamuente mnoteHmuana 100 B/M my3sIpek Bo3Iyxa TIepeMeniaeTcsi IpH
anekTpodopese K Katoay co ckopocTsio 4,110 m/c. Beruncniute & - moTeHuman Ha
TpaHMIle BO3IyX-BOJA, €CIH BA3KOCTh BOJBI M= 1,2- 10 H-c/m?, JARJIEKTpUYECKas
nocTosiHHas — 81).

63. Beraucnut nepemenieHre (MM) YacTHIL 307151 TIpH dJekTpodopese 3a 10 muH. eciu &§ —
noreHuuan paseH 42 mB, BHemnssa OJ1C — 240 B, paccrosaaue mexny anekrponamu 30
CM, IUDJIEKTPUYECKas TOCTOSHHAS cpebl — 81, BaskocTs = 1-107 H-c/m?,

64. Boruncnure pacnpenencHue IEKTpoauTa npu MeMOpaHHOM paBHOBecuH (JloHHaHA)
NPU HAYAIBHBIX KOHIEHTPAIMAX KOJUIOWIBl M HHU3KOMOJEKYISIPHOTO 3JIEKTPOJIUTA
cooTBeTcTBeHHO paBHBIX: a) 0,001 u 0,01; 6) 0,01 1 0,001; B) 0,01 u 0,01 MomnB/m.

Tema: U3yyenne ABJIeHUS KOATYJIALUN THAPO30JIei
65. Koarynsimus 1,5 1 30718 cynbduia 3010Ta HacTynuia npu godasinenun 570 mMi xyiopuaa

HaTpus ¢ KoHIeHTpauueil 0,2 Moinb/ia. BeluuciuTe mopor Koaryiasuudd 3058 HOHAMU
HATpUs, HanUIIUTe HOpMYITy MHUIIEIUIBI 30715 CyIb(pUaa 30JI0TA.



66. ITopor koarynsuu 30 Cylb(aTOM HaTpUs MEHBIIE, YeM HUTPATOM Oapus. YKaKuTe
3apsi yacTull 30i1s1. UTo MOYKHO CKa3aTh O MOPOre KOaryisiliuK 3TOTo *ke 305 pochaTom
KaJusl.

67. Ilopor koarymsiuu 30Js THApPOKcHIa >kene3a ¢ocdar-uonamu paBeH 0,17 mMmoib/i.
Boraucnute o6beM 5 %-Horo pactBopa Qocdara Hatpus (iotHocts 1,05), KOTOpHIi
noTpeOyeTcs s Koaryssiuu 750 mut 3071s1.

68. Pacnonoxure npuBeneHHbie eKTpoiuThl: NaCl, Na:SOs4, CuSOs, CuCly, Alx(SO4)s,
AICl3, Kz [Fe(CN)g] B mopsiike yBeaHUCHHs UX KOAryJIMPYIOMIEH CHIIBI I KOJUIOK/IOB,
MOJTy4aE€MBIX B COOTBETCTBUU PEAKIIHIA:

AgNO3 +KJ — Ag) + K"+ NO3 +J
FeCl3 + 3NaOH — Fe(OH)s + Na* + CI™ + Fe**

69. B pactBope COIEpKHUTCA CMeCh OCIIKOB: Ka3ewH, TJHMAJAWH H  TJIOOYJIHUH,
XapaKTEePU3YIOLIUECs COOTBETCTBEHHO H303JeKTpudyeckumu Toukamu: 4,6; 9.8; 54. K
KaKUM 3JIEKTPOJaM JBUTAIOTCA MOJIEKYJbI OCJNKOB MpH 3JeKTpodope3e B HEUTPabHOM
cpene. [IpuBectu 3nadenust pH, mpu KOTOPBIX MOXKHO Pa3ACIUTh 3TH OCIIKH.

70. K xakomy osnekrpoxy Oyaytr mnepenBuratbcs yactuiel Oenka (MUDT = 4,0) npm
anekTpodopese B aneratHoM Oydepe, mpuroroBieHHom u3 100mi pacTBopa amerara
HaTpus C KoHueHTpamued 0,1 Momb/m u 25 MI pacTBopa YKCYCHOM KHCIOTBI C
KOHIeHTpanuei 0,2 Moib/1.

71. Y remornobuna DT = 6,68. benok nomectunu B OydepHbIii pacTBOP ¢ KOHLIEHTpalUen
noHOB Bojopona 1,5-10° mome/n. Omnpenennte HampapieHHe BIDKEHHS MOJIEKYI
reMoryioonna mpu anektpodopese. M3pectno, yto pH B spurpoumrax paseH 7,25.
VYkaxkute 3apsii MOJIEKYJIbl TeMOTJI00MHA pU ATOM 3HadeHuu pH.

72. JInst 3amMThI 50 MII 3015 30J10Ta OT Koaryasiuuu nsaThio Mt 10 %-Horo pacTBopa xjiopuaa
HaTpusi motpedoBasiock: a) 12,5 mr smunoro anpbymuua; 6) 0,1 T kaprodenpHOrO
kpaxmana; B) 0,05 mr sxkenatuHa. Onpeenure 30J0ThIe Yucia 3TUX KOJUIOUI0B U CPABHUTE
YX 3aIUTHOE JICVCTBHUE.

IIponenypa oneHnBaHUsI KOHTPOJIbHBIX padoT

K HamucaHuio KOHTpOJIBHOW paboThl HAJO0 NPUCTYHaTh IOCIE H3YyYEHHUs pasjena
JUCIUIUIMHBI B COOTBETCTBUHU C IPOTPaMMON U METOJUYECKUMHU YKa3aHUSIMH.

CryneHT ouHoOi (popmMbl 00yUeHUs BBIOMpAET CIy4ailHbIM METOJIOM BapHUaHT KOHTPOJIbHOM
paboThl 1O M3YYEHHOMY pasfeny AUCUUILINHBL. Pabora oopmisiercs B TeTpaau, ypaBHEHUs
peakuuii cieayeT mucaThb CTPYKTYPHBIMH (OpPMYyJIaMH U TOANKCHIBATH HAaMMEHOBAHHUS BCEX
BEIIECTB 110 MEKIYHApPOJIHON HOMEHKJIaType. BBINOTHEHHYI0O KOHTPOJIBbHYIO pabOTy CTYAEHTHI
CHAOT NPENOIABATEINIO HA CIEYIOIIEM 3aHITHH.

CryneHT 3a04HOM (popMBbI 0O0yUEHUS BBIIOJIHSAET KOHTPOJIbHYIO paboTy, cocTosiyto u3 10
3aJa4, KaKAas U3 KOTOPBIX OTHOCHUTCS K OJTHOMY U3 pa3/elIoB Opranndeckoil xumuu. /i Br6opa
BapHaHTa 3aJlaHusl CTYJIEHT JOJDKEH MCIONb30BaTh TaOuuiy 1 METOIMYEeCKUX YKa3aHUU.
KontponbHasg paboTa M0MKHA HMMETh THUTYJIBHBIH JIUCT C YKa3aHHEM Bce HEoOXoaumoi
uH(popmanuu (paMuimsi, UMsl, OTIYECTBO CTY/IEHTA, (PaKyNbTET, KypC, HalpaBiIeHHE MOArOTOBKH,
rpynmna, (aMuwiusg, uMs, ordecTBO mpenonaasatens). Ilpu odopmieHun paboThl BOMPOCHI
KOHTPOJIbHOT'O 33JJaHUs IIEPENUCHIBAIOTCS MTOJHOCTBIO B TeTpab. Ilocie kaxkaoro Bonpoca gaercs
YEeTKUN U SICHBIM OTBET. YpaBHEHMs peakIMid CledyeT MUcaThb CTPYKTYpHBIMH (OpMyJIaMu U
MOJMUCHIBATh HAUMEHOBAHUS BCEX BELIECTB [0 MEXAYHApOAHON HOMEHKJIaType. BrinonHenHyo
U 3apEruCTPUPOBAHHYIO KOHTPOJIBHYIO Pa0OTy CTYACHTHI CAAIOT MPEIo1aBaTelko.

[Tpu onieHKe YpOBHSI BBHIIOJHEHUS! KOHTPOJIbHOM paboThl, B COOTBETCTBUH C TIOCTABJICHHBIMU
LEJSIMU U 33J1Ja4aMH JUIs JaHHOW JUCLMILIMHBI, YCTAHOBJIEHBI CIEAYIOLUINE KPUTEPUH:
® YMEHHUE CaMOCTOSITEIbHO U3y4aTh, aHAJTU3UPOBATh U 0000IATh TEOPETUUECKUI MaTepuall;
® yMEHHE JIOTUYHO U TPAaMOTHO HM3J1araTh COOCTBEHHbIE YMO3aKJIIOUEHUS U BHIBOJbI;
® yMEHHE TMO0Jb30BaThCs TII00ANbHBIMU HH(GOPMAIMOHHBIMH pecypcaMu M MPaBUIBHO HUX

IPENoJIHECTH B KOHTPOJIbHOM paboTe.



IIpu oueHke onpeaensieTcs MOJHOTA U3JI0KEHUS MaTepuana, KauecTBO U YETKOCTh IpHU
HaIMCaHUM YPaBHEHUN peakiuil, HaTM4he JOCTaTOUHBIX MOSICHEHUH, YUCIIO U XapaKTep OMHUOO0K
(CyI1ECTBEHHBIE UJI HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIUMOKHU CBSI3aHbI C HEJOCTATOYHON IMTYOMHON U OCO3HAHHOCTHIO OTBETA
(HarpuMmep, CTYIEHT HEIPaBWIbHO YKa3aJl B XMMHUYECKON peaKkLMM IMPOLYKThl B3aUMOAECHCTBUS
BEILECTB, HEMPABWIBHO IPUMEHMJI 3aKOHBI WJIU [TPaBUJIa, UM HE CMOT IPUMEHUTh TEOPETUUYECKUE
3HAHUS 17151 00BSACHEHNUS IPAKTUYECCKUX SIBIICHHIA. )

HecymecTBeHHbIe OMIMOKN OMpPEAESIOTCS HEMOJIHOTOM OTBeTa (Hampumep, CTYIECHTOM
YIIyIIEH U3 BUJIa KaKOi — TNO0 HeXapaKTepHbIX (hakT MPH OTBETE Ha BOIPOC).

Kpurepun oueHKku KOHTPOJIbHOMH padoThl 04HOI GopMbI 00yUeHH s

OueHka Onucanue

PaGora BbImoOnHEHa B CpPOK; OQOpPMIIEHHE, CTPYKTypa U CTHIb pPabOThI
00pa3noBsie; paboTa BBITIOITHEHA CAMOCTOSTENILHO; IIPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKII04YeHUss U BBIBOABL. OOydarolmuiicss Ha BBICOKOM YpPOBHE
5 CIOCOOEH MCIOJIB30BATh 3HAHUS O CTPOSHHH BEIIECTBA, MIPUPOJEC XUMHUECKON
CBSI3M B PA3IMYHBIX KJIacCaX XUMUUYECKUX COCTUHEHHM JJIsl TIOHMMaHUs CBOMCTB
MaTepUajJoB M MEXaHHW3Ma XUMHUYECKHX IIPOLIECCOB, NPOTEKAIOIIUX B
OKpYKaroIlleM MHUpe.

Pabora BeImonHEHA B CPOK; B O(OPMIICHWH, CTPYKTYPE U CTHJIE PaOOTHI HET
rpyObIX omMOOK; paboTa BBHIIOJHEHA CAMOCTOSITEIBHO; HPUCYTCTBYIOT
coOcTBeHHBIE 0000IIeHNS, 3aKITI0YCHNs U BBIBOABI. OOyuaromuiics Ha 0a30BOM
4 YpPOBHE CIIOCOOEH HCHOJNB30BaTh 3HAHUS O CTPOCHHWM BEIIECTBA, IMPHUPOAE
XUMHUYECKOH CBSI3U B Pa3IMUHBIX KJIACCaX XHMHUYCCKHUX COGI[I/IHCHI/Iﬁ JJIsA
NOHUMAHUS CBOWMCTB MaTepHajOB M MEXaHH3Ma XHMHYECKHX IIPOIECCOB,
MPOTEKAIOIINX B OKPY’KAIOIIEM MHUPE.

Pabora BeImoHEeHa ¢ HapyIeHueM rpaduka; B 0pOpMIICHUH, CTPYKTYpE U CTHJIE
paboThI €CTh HEAOCTATKH, pabOTa BHIMOIHEHA CAMOCTOSITEILHO, TPUCYTCTBYIOT
coOcTBeHHbIe 00001eHus. O0yyJaroluiics Ha MOPOrOBOM YPOBHE CIIOCOOEH
3 UCIIOJIb30BATh 3HAHUS O CTPOCHUM BEIIECTBA, MPUPOJEC XHUMHUYECKOW CBSI3H B
pPa3MUYHBIX KJIAacCaxX XWMHUYECKHX COCJIWHEHWH /s TOHUMAaHHs CBOMCTB
MareépruajoB MW MCEXaHHM3Ma XHMHUUYCCKHUX TIIPOLECCOB, IPOTCKAONIUX B
OKpYKaIOIIeM MHPE.

Odopminenne pabOTbl HE COOTBETCTBYET TpeOOBAaHUSAM; OTCYTCTBYIOT WIIU
ClleNlaHbl HeNpaBWIbHBIE BBIBOJBI M 0000mmeHus. OOydaronuiics Ha HHU3KOM
YPOBHE CIIOCOOEH HCIOJIb30BaTh 3HAHUS O CTPOCHHWM BEIIECTBA, MPHUPOAE

2 o .
XUMHUYECKON CBSA3M B PA3IMUHBIX KJIACCAaX XMMHYECKUX COCOUHEHUN MJId
IIOHUMAaHHs CBOMCTB MATEpUAJIOB M MEXAaHM3Ma XUMHUYECKHX IPOLECCOB,
IIPOTEKAIOIIUX B OKPYXKAIOIEM MUPE.

Kpurepun onieHkn KOHTPOJIbHOM padoThl 3204HOM (popMbl 00yUeHnst
Onenka Onncanne

BBICTABIIICTCS B CIydyae, €CIIM KOHTPOJIbHAs pa0oTa BBINOJHEHA IO CBOEMY
3aUTEHO | BapHaHTY, JOMYIIEHO MO KaXXJIOMY BOTIPOCY MO OJHOM HECYIIIECTBEHHOHN OIMUOKE U
Ha OJWH BOMPOC AOMYIIEHA OJHA CYIIecTBeHHas ommoOKka. CTylIeHT Ha BBICOKOM




YPOBHE CIIOCOOCH WCIOJb30BaTh 3HAHUS O CTPOCHHH BEIECTBA, IPHPOJIE
XUMHAYECKOH CBSI3M B pa3jIMYHBIX KJIaccaX XHUMHUYECKHUX COCIUHEHUH JUis
MOHMMaHMsI CBOWCTB MAaTepHajOoB M MEXaHM3Ma XWMHUYECKHUX IIPOIIECCOB,
MPOTEKAIOIINX B OKPYKAIOIIEM MHpE.

BBICTABIIICTCSA B CIy4yae, €CIM KOHTpPOJIbHasg paboTa BBIOJIHEHA HE IO CBOEMY
BapuaHTy, paboTa HE OTBeYaeT TpeOoBaHUSAM O(opMiIeHHs (BEIIeCTBA HAHMCAHBI
oOmuMu GopMynamMu, Ha3BaHMs BEIIECTB HE MOAMMCAHBI U T.II.), JOMYIIEHO IO

HE MATHACCATH TPOIEHTAM BONPOCOB IO OJHOM  CYIIECTBEHHOW  omInOKe.
3ayTeHo | OOyuaromuiics Ha HHU3KOM YpPOBHE CIIOCOOEH HCIIOJIb30BAaTh 3HAHUSI O CTPOSHUU
BELIECTBA, IPUPOAE XHUMMUECKOM CBSI3M B pa3IMYHBIX KJIACCaX XUMHYECKHX
COCMHEHUI N7 NMOHMMAaHUsl CBOMCTB MaTepUalOB W MEXaHH3Ma XHMHUYECKUX
IIPOLIECCOB, TPOTEKAIOIINX B OKPYKAIOILIEM MUDE.

4. IIlpumepHbIe BONPOCHI U KPUTEPHH 3aAIIHUTHI J1a00pPaTOPHBIX PadoT

Bomnpocsl k 3amuTe J1a00paTOpHO padoThI
Tema: «Kitaccpl HeOpraHu4ecKHuX coeUHEHHUi»
. Kakue coequnenus HaspiBatorcs okcugamu? Ha ueM ocHoBaHa kiaccudukaius OKCHI0B7
. Kakue coennnenus nHaspiBarotcst kuciaoramu? Knaccupukanust KUcior.
. Kakue BemecTBa oTHOCSTCS K Kiaccy ocHoBaHui? Kiaccudukaius ocHOBaHHIA.
. Kakue BemecTBa oTHOCSTCS K Kiaccy counei? Kimaccudukarus cosne.

AW~

Bonpocs! k 3amuTe 1a0opaTopHoii padoThI
Tema: «XuMH4ecKoe paBHOBECHE»

1. YTo Takoe CKOPOCTh XUMUYECKUX PEaKIuil?
2. @aKTOpBI, BAUAIOLIME HA CKOPOCTh XMMUUECKUX pEeaKInii?
3. O yeM roBOpHT 3aKOH JEHCTBYIONIUX Macc?
4. Kakue peaklinu Ha3bIBalOTCS 00paTUMBIMU U HeoOpaTuMbiMu? IIpuBecTu mpuMepsl.
5. B uem 3akitouaeTcsi COCTOSIHME XHMMHUYeCcKoro paBHoBecHsi? Kakumu QaxTopamMu MOKHO
CMECTUTbH paBHOBeCHE?

6. [Touemy npuniun Jle-11larense Ha3pIBaeTCS MPUHIUIIOM ITPOTHBOACHCTBUS?

Bonpocs k 3amure 1a00paTopHOii padoThI

Tewma: «IIpurorosienre pacTBOpPOB Pa3IuYHOH KOHLEHTPALMU»
1. Yto BhIpa)kaeT BEIWYMHA, KOTOPYIO HAa3bIBAIOT KOHIIEHTpALMEl JAHHOIO KOMIIOHEHTa B
cucreme?
2. Yro Ha3bIBaeTCs MacCOBOM J0J€H BelecTBa?
3. Kakas KOHIIeHTpanys Ha3bIBA€TCS MOJISIPHOM ?
4. Kakas KOHIIEHTpalus Ha3bIBacTCA MOJIIPHOM KOHLIEHTpALMEN IKBUBAJIEHTA?
5. Kakne pacTBOpBI Ha3bIBAIOT HACBIIIEHHBIMU, MIEPECHIICHHBIMU?
6. Uto Takoe pacTBOpUMOCTH BeriecTB? OT Kakux (pakTopoB 3aBUCUT PACTBOPHUMOCTb?




Bonpocs! k 3amure 1a00paTopHOii padoThI

Tema: «JIeKTPOJIUTHYECKAS TUCCOLUALUSD)
1. Kakue BelecTBa Ha3pIBatOTCS 3JIEKTPOIUTHI U HEIJIEKTPOIUTHI?
2. K uemy cBoAsITCS peakluy B pacTBOPAxX 3JIEKTPOIUTOB?
3. UYrto Ha3bIBaeTCs CTYNEHYATOMN Iucconuannein?
4. Ha kakue rpymnmsl yCIOBHO JIEJST 3JCKTPOIUTHI 110 BEIMYUHE CTETIEHU UX JUCCOLUAIUU?
5. YTo Takoe moJIHOE€ HOHHO-MOJICKYJIIPHOM ypaBHEeHUE peakiuu? YTo oTpakaeT KpaTKoe HOHHO-
MOJIEKYJISIpHOE YpaBHEHHE?

Bonpocsl k 3amuTe J1a00paTOPpHOM padoThI

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIMN»
1. UeM OTIMYAIOTCS] OKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH OT PeaKluii oOMeHa?
2. YTo Ha3bIBACTCS OKUCIUTENIEM H KaK U3MEHSETCS €r0 CTeNEeHb OKUCICHUS?
3. UTo Ha3bIBaETCSI BOCCTAHOBHUTEIEM U KaK M3MEHSETCS €0 CTEIIeHb OKHCIICHHUS?
4. Ion6epute crexuoMeTpuieckrue K03 PpUIueHTs B ypaBHEHHUS PEaKIIUMA:
H2S + KMnO4 + H2SO4 = S + MnSO4 + K2SO4 + H20
FeSO4 + KoCr207 + H2SO4 = Fez(S04)3 + Cra(SO4)3 + K2SO4 + H20
MnO; + KCIO3 + KOH = KoMnO4 + KCI + H,0
YKaxuTe B HUX OKUCIUTENh, BOCCTAHOBHUTEIb U peakiuio cpenbl (pH).

Bonpocs! k 3amuTe 1a00paTopHOii padoThI
Tema: «KomiiekcHble coeIMHEHUSD)
1. Kakue coeiMHEeHNs HA3bIBAIOTCS KOMIUIEKCHBIMU?
2. KakoBa cTpyKTypa KOMIUIEKCHBIX COETMHEHUI1?
3. Kakue yacTuiibl MOTYT BBICTYIIATh B KAUE€CTBE JIUTAHI0B?
4. Kak Ha3bIBalOTCSI KOMIUIEKCHBIE COEIMHEHUS] KATHOHHOTO M AHMOHHOTO TUma’?
5 Uto Takoe KOHCTaHTa YCTOMYMBOCTU U KOHCTAHTa HECTOMKOCTH KOMILJIEKCHOTO noHa? Kak oHu
CBSI3aHBI MEXKYy COO0M?

Bomnpocsl k 3amuTe J1a00paTOpHO padoThI
Tema: «KavyecTBeHHBIN (PyHKIIMOHAJIBHBIM AHAJIN3 HA KPATHbIE CBA3H»
1. Kakue Mepsl TEXHUKH 0€30MaCHOCTH CIIelyeT COOII0IaTh MPU MOTYyYEHUHN YIIIeBOI0POI0B?
2. Hanumure ypaBHEHMs peakluy MOJIYYeHHUs] BCEMU BO3MOKHBIMH CIIOCOOAMHU: a) MPOIMJIIEHA;
6) nponuHa.
3. Oxapakrepu3yiiTe XMMHYECKHE CBOWCTBA aJKEHOB (Ha mpumepe mpomnuieHa). [Ipusenure
yYpaBHEHUSI PEaKIIUil U YKaKUTe yCIoBus: a) nmpucoeannenus (Hz, Brz, H202, HBr, HOH);
0) ropeHus; B) MOJIMMEPHU3ALIUU.
5. OxapakTepusyiiTe XMMHYECKHE CBONCTBA aJKMHOB (Ha MpUMepe NpPONHHA), HAMUIINTE
YpaBHEHHUs peakUui M YKaKUTE YCIOBMs MX IpoBeneHus. a) npucoeaunenus (Hz, Brz, HBr,
HOH); 6) ropenus; B) 3amenieHus (¢ aMMUadHbIM pacTBopoM AgNO3);
6. YkaxuTe peakuuy, IpHU MOMOIIM KOTOPBIX BO3MOKHO OOHApyKEHHE U pa3felieHue CMeCH
aJIKaHa, aJIKeHa U aJIKMHA (CoJleprKalllero aToM BOAOPOAA IIPU YIIIepoe ¢ TPOMHOM CBA3bIO).
Bonpocs! k 3amuTe 1a0opaTopHoii padoThI
Tema: «KayecTBeHHBIN (PYHKIMOHAJBLHBIN AHATHU3 HA APOMATHYECKOE KOJIbI0)»
1. Kakue mepbl TeXHUKH 0€30MacHOCTH clieflyeT coOrofaTh mpu paboTe ¢ apoMaTHYeCKUMU
yIJI€BOIOPOAAMHU?
2. Hanmumure ypaBHEHUs peaKIMK MOJIy4E€HUs BCEMU BO3MOXKHBIMU crioco0amMu: a) 6eH3011a;
0) Toyomna.
3. OxapakTepu3yiTe XUMHUYECKHE CBOMCTBA apeHOB (Ha mpumepe OeHsoia, Toiryosa). Peakium
ANIEKTPO(UIBHOTO 3aMelleHus B OeH3one. MexaHu3mbl peakiuil. Peakuuu nmpucoeauHeHus K
apeHaM. OKuCJIeHHE apeHOB.



Bonpocs! k 3amuTe 1a00paTopHOii padoThI
Tema: «KayecTBeHHBbIN QYHKIIMOHAJIBHBIA aHAJIHU3 THAPOKCcUcoeMHeHn . CIMPTHI.
DeHOIbI»

1. HazoBuTe npaBuia TEXHUKU OE30MAaCHOCTH MPH paboTe C THAPOKCUCOCTUHEHUSIMHU.
2. Hanumwure ypaBHEHUs peakluil XapaKTepHble Ui an(aTHIECKUX CITHPTOB.
3. Hanumure ypaBHEHUS peaklMii OKUCICHUS IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB.
4. KauecTBeHHBIE pEAKI[MU HA OJIHOATOMHBIE U MHOTOATOMHbBIE cUpPThl. Hanumure ypaBHeHus
peakuuii
5.Kakue crnupTel Oonee pPEaKIMOHHOCHOCOOHBI: OJHO- HiIM MHoroaroMmueie? Kak 3T0
MOJATBEPIUTH?
6. CpaBHHTE XUMHUYECKUE CBOMCTBA M PEAKIIHOHHYIO CIIOCOOHOCTh CIIUPTOB M (DEHOJIOB.
7. Kakue TuIbl peakiuii XxapakTepHsl 1151 peHosioB? KakoBo B3auMHOE BIUsSHUE TPy B ¢eHose?
OTtHomenue GPeHosIOB K OKUCIUTENAM. HanummmTe ypaBHEHHs peakiuii.
8. KauecTBennble peakunu Ha GpeHosbl. Hanummre ypaBHEHUS peakiiuid.

Bonpocsl k 3amuTe J1a00paTOPpHO padoThI
Tema: «KavyecTBeHHBI (PYHKIIMOHAIBbHBIH AHAJN3 KAPOOHWIBHBIX COEIUHEHHID)

1. HazoBuTe npaBuiia TEXHUKU O€30MaCHOCTH MPH paboTe ¢ KApOOHUIBHBIMU COCTUHEHUSMU.
2. CriocoObI ToNy4eHHs aIbETUAOB U KETOHOB. Hanmummre ypaBHEHUS peakiuii.
3. OxapakTepusyiTe CHOCOOHOCTh ajJbJAETHUAOB K OKUCICHHIO U OOBSICHUTE €€, UCXOIs U3
CTPYKTYPHBIX OCOOCHHOCTEH aibJACTUIHOMN TPYIIIIHI.
4. IToueMy KETOHBI TOJIBEPralOTCs OKUCICHHUIO B 00JIEe )KECTKUX YCIOBHSIX, YEM aJIbJICTH/IbI?
5. Kakyroo (kakue) peakiuio (peakivyd) MOXKHO CUMTATh KauyeCTBEHHBIMU Ha albJerujabl? Ha
KETOHBI?

Bonpocs! k 3amuTe 1a00paTopHOii padoThI

Tema: «Kap0oHOBbIE KHCJIOTBHD)

1. Ha3oBuTe mpaBmiia TEXHUKH 0€30MMacHOCTH MPH padoTe ¢ KapOOHOBBIMH KHCIOTAMH.
2. [Touemy kapOOHOBBIE KUCIOTHI 0071a/1at0T KUCIOTHBIMU CBOWCTBAMU?
3. OOBSICHHTE 3aBHCHMOCTH PAaCTBOPUMOCTH KapOOHOBBIX KHCIIOT B BOJIE OT: a) Xapakrepa
panukana; ) KoJaruuecTBa KapOOKCHUIBHBIX TPYIII;B) IHC-, TPAHC-U30MEPHUHU.
4. CpaBHUTE OTHOULIEHHE KapOOHOBBIX M HEOPraHMYECKHX KHUCJIOT K aKTUBHBIM MeTajljiaM u
TUAPOKCHIAM METAIITIOB.
5. Hanumure ypaBHeHUs cuHTE30B 3¢upoB. Kak Ha3biBaeTcs qaHHas peakuusa? K kakomy kiaccy
OPTraHWYECKUX BEILIECTB OTHOCATCS MPOAYKTHI peakuuii? Ha3zoBuTe UX MO CHUCTEMATHYECKOMN
HOMEHKJIATYype.
6. EcTh 1 pa3Hulia B OTHOIIEHUH K OKUCIUTENIO KUCIOT: MypPaBbUHOM, YKCYCHOM, IIIaBEIEBOM 1
SHTApHOU?

Bonpocs! k 3amuTe 1a0opaTopHoii padoThI
Tema: KAMHHBI. AMHABI KHCJIOT)

1. HazoBute npaBuia TeXHUKU 0€30MaCHOCTH IIPpU padboTe ¢ a30TCOAEPKAIMMH OPraHUYECKUMU
BELIECTBAMH.
2. ITouemy amMuHBI 00J1aJ1at0T OCHOBHBIMHU CBOMCTBaMU?
3. Hanummre ypaBHEHUS peakyil xapaKTepHble A aTu(paTuyecKuX aMUHOB.
4. Hanumvre ypaBHEHUs peaklMil XapaKTepHBIE 111 apOMAaTHYECKNX aMHHOB.
5. B uem pazianuue XUMHYECKHX CBOWCTB aMUHOB aTH(PaTHIECKOr0 U apoMaTU4YecKoro psaa?
6. Kak pearnpyroTt nepBuyHble, BTOPUYHBIE U TPETUYHBIE AMUHBI C A30THUCTON KUCJIOTOM?
7. Kakue coennHeHHs Ha3bIBalOTCs aMuiaMu kuciaot? Kakumu cBoiictBamMu oHM 00713121017
8. Hamumute ypaBHEHHE THIPOIN3a MOYEBHUHBI M 00pa3oBaHue Onypera.

Bomnpocsl k 3ammuTe 1200paTOpHOI padoTHI
Tema: «I'HAPOKCUKHUCIOTHI»



1. Ha3oBuTe npaBmiia TEXHUKH 0€30MaCHOCTH MPH paboTe C OKCUKUCIOTAMHU.

2. Kakve XuMHYeCKHUEe PEaKIIUKU XapaKTEPHBI ISl OKCUKUCIIOT?

3. Hanumure ypaBHEHUS peakLMil OKCUKUCIOT XapaKTEePHbIE JIs1 CHUPTOBOW I'PYIIIIbI.

4. HanumuTe ypaBHEHUs peaklUi OKCUKHCIOT XapaKTepHbIe i KapOOKCUIbHON TPYIIIBI.
5. Kakue coennnenns Ha3bpiBatoTcs peHonokucnoramMmu? Kakumu cBoiicTBaMu oHU 0014131017

Bonpocs! k 3amuTe 1a00paTopHoii padoThI
Tema: «CBoiicTBa JKMPOB M MbLIIA»

1. Ha3oBuTe npaBuiia TEXHUKU 0€30IIaCHOCTH NP paboTe C KUPaMHU.

2. KakoBO OTHOIIEHUE KUPOB K pACTBOPUTEISIM?

3. CocraBbTe ypaBHEHHE TUApoau3a xkupa. Kak nokazars, 4To oOpa3yercst MbLU1O?

4. 3ayeM MCIOJIb3yeTCsl HACBIIIEHHBIN pacTBOp XJtopuaa Hatpus? Kakoit Bua Mblia oOpasyercs?
5. Urto oOpa3yeTcs mpH B3aMMOJCHCTBHM MbLIa C CEpHOH Kucinoroi? Hammmmre ypaBHeHHE
peaKIui.

6. Uto npoucxoaut npu aodasiaenun 6pomHoii Bonel? Hanumure ypaBHenue peakuuu. Kakue
KHUCJIOTHI BXOJST B COCTaB >KUPOB U MbLa?

7. Uro obpasyercs mpu A00aBICHUH PAaCTBOPOB COJIEH KaNbLMs W CBUHIIA K PAacTBOPY MbLIa?
Hanummre ypaBHeHus: 00pa3oBaHusi HEPACTBOPUMBIX COJICH KUPHBIX KUCIOT U Ha30BUTE HX.

8. Uto obOpasyeTcs mpu B3auMoJieiicTBUU MblIa ¢ cynbhatom meau (11)? Hanummre ypaBHeHHE
peaxIuu.

Bonpocs! k 3amuTe 1a00paTopHOii padoThI
Tema: «YriaeBoann»

1. HazoBuTe mpaBuiia TEXHUKHA OC30MMACHOCTH MPH padOTe C YTIIEBOIAMH.
2. [ToueMy BO3HHKIJIO Ha3BaHHUE KJlacca «yrJeBobl»? Ha kakue rpyImibl OHU AesSTCs?
3. Kakue QyHKIIMOHAIBHBIE TPYIIIBI BXOAT B cocTaB yrieBooB? Kak 3To qokaszars?
4. CocTaBbTe ypaBHEHUE 00pa30BaHUs caxapara Kanblus. YTo HabironaeTe npu B3auMOIeCTBUM
ruapokcuaa Meau (II) ¢ caxapmmamu? Hanummre COOTBETCTBYIONIME YPaBHEHUS PEAKIIMMA.
Mo>KHO 1T TaHHBIE PEaKMy OTHECTH K Ka4eCTBEHHBIM Ha caxapa?
5. YTo nmpoucXoUT NpHU HarpeBaHUM caxaparoB Menu? Hanumunre ypaBHEHUS peakuid. Y Kakux
pacTBOpOB U3MeHeHU He Habmonaerca? [Touemy?
6. Y Kakux yriieBOJIOB OTCYTCTBYET MOJOKUTEIbHAS peakius "cepeOpsHoro 3epkana’ u mouemy?
7. Kakue w3  YIrIEeBOJOB  MOXXHO  Ha3BaTh  BOCCTAaHABIMBAIOIIMMU, a  KaKue
HEBOCCTaHaBJIUBAIOLUMU?
8. Uro obOpa3yercs mpu B3aumopeicTBuUM peakTuBa CenuBaHoOBa ¢ (pykTo3oi? MoxkHO 11
JAHHYIO PEaKIMIO NCIIOJIb30BaTh KaK KaueCTBEHHYIO Ha KETO3bI?
9. Uro obpasyercs npu nobaBieHnu Hona k kpaxmany? CocraBeTe cxeMy B3aumojeiictBus. [1o
KaKol cxeMme Tuapoiusyercs Kpaxmain? M3MeHSIOT MpoayKThl THIPOJM3a OKpPAacKy pacTBopa
Hoxa?
10. [IpuBeauTe CTpoECHKE LIETUTIOJIO3bI M COCTABbTE CXEMY THIPOJIM3a LeuTos03bl. Obnanaer au
[EJUTI0NI03a BOCCTAHABIMBAIOIIMMH CBONCTBAMU?

Bonpocs! k 3amure 1a00paTopHOii padoThI
Tema: KAMHHOKHCJIOTHI U 0€JIKH»

1. Ha3oBuTe npaBmiia TEXHUKH 0€30MacCHOCTH MPH paboTe C aMUHOKUCIOTaMH U OETTKaMH.
2. B yem nposiBisieTcs JBOMCTBEHHOCTh XUMUYECKUX (PyHKIMNH aMUHOKHUCIOT? C MOMOIIBIO,
KaKMX PEAKLUIl MOXKHO 3TO A0Ka3aTh?
3. Kakne coenrHeHUs Ha3bIBAOTCS NOaUIEeNTH IbI? HoMeHKIaTypa noaumenTuios.
4. Hannmmre ypaBHEHHE PEAKIMH [TOJIYYE€HUS TPUIIENITUIA U3 TIPEUI0KEHHBIX aMUHOKHUCIIOT.
5. Knaccuduxkanus 6enkoB. Kakue 6eku Ha3pIBalOTCS MPOCTHIMU, CIOXKHBIMU?



6. CrpocHre O€NIKOBOW MOJICKYJbl: TEpPBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS
CTPYKTypa Oernka.

7. Ha3oBuTE KaueCTBEHHBIE PEAKIIUU HA OCJIKU.

8. Urto Takoe aeHaryparus Oenka?

IIpoueaypa 3amuThl JJA00PATOPHBIX PadoT
3amuTa 1abopaTopHBIX paboT mpoBoauTcs ycTHO. I[Ipwm 3ammre HEOOXOAMMO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHI MO0 TeME JIa0OpaTOPHOM pabOThI, a TAKKe MPEACTAaBUTH OOPMIICHHYIO
paboTy C BBHIMOTHCHHBIMU 33JaHUSIMH U BBIBOJIAMU 110 SKCIIEPUMEHTAILHBIM UCCIICIOBAaHHSM.
1. CTyneHT, BBITOHUBIIHHN 1a00paTopHYyIO padboTy, 0pOPMUBIINIA 11O HEH OTYET, TOMYCKAETCS K
3aIUTe J1a00paTopHOi paboTHI.
2. 3ammTa 1a00OpaTOPHBIX PabOT MPOBOIUTCS IO MEpPEe UX BBHIMNOJIHEHHUS B Yachl 3aHATHUH,
OTBE/IEHHBIC HA BHIMOJIHCHHUE Ta0OPATOPHBIX PaboT.
3. Onpoc cryzaeHTa mpenojaBaTesieM IPOBOJAUTCS B paMKaX T€MbI J1a00paTOpHOI pabOTHI.
4. CTyIeHT, He 3alUTHBIINNA Ta00paTOPHYIO padoTy, TOMYyCKaeTCs K CIeAYIONIeH 1abopaTopHOU
pabore.

Kpurepun oneHuBanmusi JJabopaTopHoii padoThbI:

«3ageTr» - pa60Ta BBITIOJTHCHA ITOJIHOCTBIO U ITPaBUJIBHO, CACIaHbI IIPAaBUJIbHBIC H3.6JHOI[GHI/I$I
W BBIBOJBI; OKCIHEPUMEHT TMPOBEJEH MO IUIaHy C Y4YeTOM IMpaBWi 0e30HMacHOCTH
KUBHCACATCIIBHOCTH W IIPaBUJL pa60TbI C BeEIIECTBAaMU H O60py2[OBaHI/I€M; IMPOABJICHBI
OpPraHU3aI[MOHHO- MPAKTUYECKHE YMEHUS U HaBBIKH (IIO1EP)KUBAIOTCS YMCTOTA pabouero Mecra
U TOPSIOK Ha CTOJIe, SKOHOMHO MCHOJB3YIOTCS peakTuBbl). OTuer 0 pabore odopmiieH Oe3
OIIMOOK, 0 MJIaHy U B COOTBETCTBUU C TpeOOBaHUAMHU K odopMieHHI0 oTyeTa. CTyIEHT YeTKO U
0e3 ommOOK OTBETHII HA BCE KOHTPOJIBHBIE BOIIPOCHI.

«He 3a4eT» - paboTa He BBIIIOJIIHEHA, Y CTY/IEHTa OTCYTCTBYIOT SKCIIEPUMEHTANIbHBIE YMEHUS,
HEe 0(pOpMJICH MUCHMEHHBIH OTYET O MpOBeACHUHM paboThl. CTYIEHT OTBETHJI Ha KOHTPOJbHBIE
BOIPOCHI C OLTMOKAMH WU HE OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI.

Oopa3sen opopmiteHus padoueil TeTpaau N0 AUCHUILIMHE XUMUS

PABOYASA TETPA/Ib no nucuuninne Xumusi
cTyJeHTa | Kypca HampaBiIeHUs MOATOTOBKU
19.03.02 ITpoayKThl NUTaHUS U3 PACTUTEIBHOTO CHIPbS

OT4eThl KO BceM MPOJIEIaHHbIM Ta00PaTOPHBIM paboTaM 0OPMITSIFOTCS BMECTE (B OJTHOM
TeTpaau) nocienoparenbHo. Kaxxnas maboparopHas paboTa HAYMHAETCS C €€ HOMEpa U Ha3BaHUS
u odopMisieTcss ¢ HOBOTO JUCTa. B oTdyere mo kaxaoi nabopatopHoi paboTe 00s3aTeNbHO
IMUIICTCA:

1. Kpatkoe Tteoperuueckoe BBeACHHE (OMUCHIBAETCS OOBEKT HCCIEAOBaHUS U
PUMEHSIEMbIE METO/IbI);

2. TlpakTuueckass 4acTb (HOMEp M Ha3BaHHE OIbITa; METOAMKA OIMbITA CO BCEMHU €€
HN3MCHCHUSAMHU, €CJIU TAKOBBIC UMCIOTCA,; IMOJTYYCHHBIC PE3YIbTAThI UJIN Ha6J'IIOI[eHI/I$[, YpaBHCHHE
pEaKIuu, ey MPOBOUIOCH KaKOe-TMO0 B3auMO/IeiicTBre). B ypaBHEHUN peakiinii HEOOXOANMO
Ha3bIBATh UCXOAHBIC 1 KOHCYHBIC COCANHCHUSI. B HCKOTOPBIX CiIydasX OIMNCBIBACTCA MCXAHHU3M.
[Tpr HEOOXOAUMOCTH B MPAKTUYECKOW YACTH 3apUCOBBIBAIOT CXEMY YCTAaHOBKH WM Tpudopa
JaHHOT'O OIIbITA,

3. BeiBozibI 0 IpoieNIaHHOM paboTe (aHATM3UPYIOTCS TIOTyYeHHBIC PE3yIbTaThI).



