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1. Ieau ¥ 3a1a4n TUCIHUIINHBI

Ieaun ocBOeHUSI TUCUHMUIINHBI

dbopMupoBaHue 1EITOCTHOTO MHPOBO33PEHHS] U Pa3BUTUE CHUCTEMHO-
ABOJIIOLIMOHHOI'O CTUJISL MBILIJICHUS,

dbopMupoBaHUE CHUCTEMbl XMMUUYECKUX 3HAHUN Kak (yHIaMEHTaJbHOMU
0a3bl MHKEHEPHOU MOATOTOBKH;

dbopMupoBaHUE HABBIKOB MO TPAMOTHOMY MPUMEHEHHUIO OCHOBHBIX
MOHSATUHA M 3aKOHOB XMMHHU B TMPOIECCE HAYYHOIO aHalu3a MPOOJIEMHBIX
CUTyalluii, KOTOpPBIE HWHXKEHEP JOJLKEH paspeliarb Npud CO3JAHUM HOBOU
TEXHUKHU U HOBBLIX TECXHOJIOTHH.

O3HAKOMJICHUE C UCTOPUEH U JIOTUKOW OCHOBHBIX OTKPBITUA XUMHUH.

IIepeyenb koMneTeHI M, (POPMHUPYEMBIX B NIpoLecce H3yYeHUs JUCUMIIIMHBI

Komnerenunn Conep:xkanne

OIIK -1 Cnoco0eH aHaIM3upPoBaTh 3a/1a4u MPOHEeCCHOHATBHOM

JACATCIIBHOCTHU HAa OCHOBC HOJIO)KGHPIﬁ, 3aKOHOB 1 MCTOA0OB B

00J1aCTH €CTECTBECHHBIX HAayYK U MaTCMAaTHUKHU

3agaun TUCHUILINHEI

KApPTUHBI MUPA, BAXKHEUIINX XUMUYECKUX ITOHATHUAX, 3aKOHAX U TEOPUSIX;
OBJIaJICHUE YMEHUSIMU TPUMEHSATh IOJYYEHHBIE 3HAHUS ISl OOBSCHEHUS
pPa3HOOOpa3HBIX XUMUYECKHX SIBICHUW W CBOMCTB BEIIECTB, OLIEHKH POJIH

XMMHUU B PpPa3BUTUH COBPCMCHHBIX TEXHOJIOTUH U IMOJIYYCHHHN HOBBIX

MaTePHUAJIOB;
pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB U UHTEIIEKTYaJIbHBIX CIOCOOHOCTEN B
IpOIecCe  CaMOCTOATEIBLHOTO TPUOOPETEHHS] XUMUYECKUX 3HAHUU
UCIIOJIb30BAHUEM PA3IUYHBIX MCTOYHUKOB WHGOpMAIMK, B TOM YHCIIE
KOMITBIOTEPHBIX;

— BOCIIMTAaHHUC Y6C)KI[6HHOCTI/I B IIO3UTHUBHOM poin XHMMHHM B JKH3HHU

COBPEMEHHOTO0  OOIIecTBa, HEOOXOAMMOCTH  XHMHUYECKA  T'PaMOTHOTO
OTHOLIEHUS K CBOEMY 37J0POBbIO M OKpPYKaIOLIEH CpeJIE;
MPUMEHEHUE TOTYYCHHBIX 3HAHWN W YMEHUU NJisi 0€301acHOTO (B TOM YHUCIIE
oOecrieueHUE MOKAapHOM  O€30MacHOCTH) HCHOJb30BAHUSI  BEIIECTB

MaTepuagoB B ObITYy, CEJIbCKOM XO3MCTBE M Ha MPOU3BOJACTBE, PEIICHUS

MPAKTUYECKUX 3aJlad B ITOBCEJHEBHOM KWU3HH, MPEAYNPEKICHHUS SBICHUU,
HAHOCSAIIMX BPeJ 3[I0POBBIO YETIOBEKA U OKPYKAIOIIEH Cpelie.
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OCBOCHHE 3HAaHUM O XHMHYECKOM COCTAaBIISIOIICH CCTGCTBCHHO-HaquOﬁ



2. IlepeyeHpb JIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUsS AMCUMILIMHBI,
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHMS 00pa30BaTe/1bLHOM
MPOrpamMMbI

Nuaukatopel JOCTHKEHUS KOMITETECHIIMU

[Tnanupyembie pe3yabTaThl O0y4SHUS TI0
JUCLUIUIMHE

CucremMHOC U KPUTHYCCKOC MBIIIJICHUC

Crioco0eH pemiaTh 3a/1a4u yIpaBiIeHUS
(ananu3a) B OpraHU3aIlMOHHO-TEXHUUECKHUX
crcTeMax, BBIJENsisi 0a30BbIe COCTABIISIONINE,
OCYIIECTBIISIET IEKOMITO3UIIHIO 3a/1a9H.
OIIK-1.1.

3Haer

[IpyHOMOBI  pemeHus 3agad4  yIpPaBIICHUS

(amayiM3a) B  OpPraHU3AIMOHHO-TEXHUYECKHX

CHUCTCMax.

YMmeer

Brigensats 0a3oBLIe COCTaBIISIIOIINE,

OCYHICCTBIACT ACKOMITIO3UIIUIO 3a/Ia4H.

[IpuMeHnsieT MeTo bl aHATIN3a
npodeccroHalIbHBIX 33aJ1a4, YMEET BbIOUpATh
BO3MOXXHBIC BapUaHThI pCIICHUSA 3aJa4n
YHpaBJICHUA B OPraHU3allMOHHO-TEXHUYCCKUX
CHUCTEMAX, OLICHNUBAs UX JOCTOMHCTBA U
HEJOCTaTKH.

3Haer

Kak onenuBath 3ddekTuBHOCTH MpoUEayp
aHalM3a MpoOJieM U MPHUHATHUS pElIeHUud B
npo¢ecCHOHATBHON NesITeNIbHOCTH C
UCNOJb30BAHUEM  IIPUOOPETEHHBIX

3HAHUH B 001aCTU XUMHUH.

HOBBIX

OIIK-1.2. Ymeer

Hcmonp30BaTh METOIBI CHCTEMHOTO aHAIIN3a |
00001ICHNST TPUMEHHUTEIIBHO K MpoodieMam,
nporeccam | SBJICHHUSM B 00JIACTH XHMUHU.

3. MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccuoHAIbHOM
o0pa3oBaTe/ibHOI MPOTrPaMMBbI

JIucruIuiMHaa OTHOCUTCS K 00s513aTeIbHOM 9acTh OCHOBHOM mpodeccronanbHoM
oOpa3oBaTeIpHON MpOorpaMMbl OaKkaraBpuata Mo HampasieHuto noaroroku 27.03.03
«CUCTEMHBIM aHaJdn3 M YIPaBJICHHE», HANPABICHHOCTh (Mpoduiab) «CHCTEeMHBIN
aHaJIM3 U YIPABICHUE B OPraHU3aMOHHO-TEXHUYECKUX CHCTEMAX.

4. CTpyKTYpa u cofep:KaHue TN CIUIIHHBI
OO01ast TpPyI0€MKOCTh NUCIUTUIMHBI COCTABIISIET 4 3a4ETHBIX eauHuIl, 144 yacoB.



4.1 PacnpeaesieHre TPy10eMKOCTH Y4eOHOM TUCHMILJIMHBI 10 BUAaM padoT

1o cemMecTpam u (popmam 00y4eHust

JJIS1 OYHOH (pOpMBI 00yYeHUs!

Bup yyeOHol padoThI Bcero wacos | Cemectp
2
OO6m1ast Tpy10€MKOCTh JUCIUILIMHBI B Yacax 144 144
OO61mast Tpy10€MKOCTb TUCHHUIUIMHBI B 3aYETHBIX 4 4
eIMHUTIAX
KonraktHas paboTa, B TOM 4yHcCIie 56 56
AyIMTOpPHbIE 3aHATHUS 54 54
Jlekiuu 22 22
[IpakTrueckue 3aHATHS 24 24
JlaGoparopHbie pabOTHI 8 8
KoncynbTanus npen 3Kk3aMeHOM 2 2
CamocTosiTeqibHast paéoTa 52 52
B Tom uucne:
DK3aMeH 36

4.2. Conep:kaHue JMCHUIIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jejiam)
€ YKa3aHHeM OTBEIeHHOI0 HA HUX KOJIMYeCTBA aKaleMHUYeCKHX YaCOB U BU/I0B

YUeOHbIX 3aHATHI.

JISE O4HOM (popMBbI 00yUeHUs
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2 cemecTp
1. PA3JIEJI 1. CucremaTu3anusi B XUMHH. 32 8 8 |4 12
Peaxknmonnasi cnocoOHOCTL BeLIECTB
1.1. | Cucremaru3zanus B xumu. [lepuoanueckas 10 2 4 4
CHCTEMA DIIEMEHTOB
1.2. | KucioTHO-OCHOBHBIE Y OKUCIUTEIBHO- 18 4 4 |4 6
BOCCTAHOBUTEJILHBIE CBOMCTBA BEIIECTB




1.3. | OcHOBBI OHOXUMUU 4 2 2

Hroro no pazageny 32 8 8 |4 12
2. PA3EJI 2. XuMuyeckasi TepMoAuHAMHUKa U | 26 6 10 10
KHHETHKA
2.4. | DHepreTuka XMUMHUYECKUX MTPOLIECCOB 10 2 4 4
2.5. | HampaBiieHHOCTh XUMHUYECKUX PEAKIUHl. 6 2 2 2
Oneprus ['u66ca
2.6. | CkOpOCTb XUMHUYECKOH PEaKIH U METOJIBI €€ 10 2 4 4

peryiupoBanus. KaranuzaTtopsl u
KaTaJTUTUYECKUE CUCTEMBI

Hroro no pazaeny 26 | 6 10 10
3 PA3JIEJI 3. XuMu4ecKHe CHCTEMbI 28 | 4 6 18
3.7. | OcHOBHBIE CBOHCTBa paCTBOPOB 14 2 4 8
3.8. | DIEeKTPOXUMHUIECKHIE CHCTEMBI 14 2 2 10
HToro mo pazneny 28 | 4 6 18
4, PA3JIEJI 4. Xumunueckasi uaeHTuGuKaAnMs 20 4 4 12
4.9. | MeTobl aHaJIM3a BEIIECTB 14 2 4 8
4.10 | BregeHHe B 9KOJIOTHYCCKYIO XUMHUIO 6 2 4
Hroro no pazaeny 20 4 4 12
Koncynpramus 2 2
DKk3ameH 36 36
Hroro 3a cemectp 144 | 22 | 24 |8 36 | 52
Hroro o gucruruinae 144 | 22 24 | 8 2 36 | 52

[Tpumeuanue: MII — mynsTUMenuiiHbIN TIpoekTop; JIO — maboparopHoe 060pyIO0BaHHE.

4.3 TemaTuyeckuii IJIaH 1JIs 00y4arOIMXcsi 04HO ¢GopmMbl 00yueHu st
4.3. Conep:kaHue TUCHUNTIHHBI
Xumus

PA3JIEJI 1. CucremaTu3anus B XuMUHU. PeaknimoHHasi ClIOCOOHOCTH BellleCTB

Tema 1.1. Cucremaruzauus B xumuu. [lepuoanyeckasi cucteMa 3J;ieMEHTOB.
Jleknuu. Ilepuonnueckunii 3axkon /.M. MenneneeBa u ctpoenue aroma. IloHsTue
nepuoauuHOCTH. Mctopust oTkpbITHsS nepuoanueckoro 3akona J[.M. Menneneesa.
Crpykrypa I[lepuoanueckoii cucremsl .M. MenneneeBa. XuMmuueckas CBs3b.
IIpakTuyeckoe 3aHATHE. XAaAPAKTEPUCTHUKA DOJIEMEHTA IO €ro MOJIOKECHUID B
[lepuonuueckoit cucteme. OCHOBHBIE CBEIEHHS O CTPOCHWUM aroma. Pabora ¢
Ilepuognueckoit  cucremort  snementoB  J.M. Menneneea. CocraBieHue
AJIEKTPOHHBIX MMACIIOPTOB JIEMEHTOB.

IIpakruyeckoe 3aHsaATHe. (OCHOBHBIE KJIAaCChl HEOPTraHUMYECKUX COEOUHECHUM.
[IpocTeie BemiecTBa M XMMUYECKHE COEIMHEHUA. ['eHeTnueckas CBA3b OCHOBHBIX
KJIACCOB OPTraHUYECKHUX COCTMHEHU



CamocrositeibHass padora. KoHneHcupoBaHHOE cocTosiHUE BemiectBa. CTpoeHue
TBEPABIX Tel W KUAKOCTEH. CHIIBI MEXMOJEKYJISIPHOTO W MEXATOMHOIO
B3aUMOJICMCTBUS B TBEPABIX TENAX U KUAKOCTIX. THUIBI KPUCTATUTUYECKUX PEIIETOK.
AMop@dHOE cOCTOSIHUE BEIIECTBA.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOTIOJIHUTEbHAS [ 3-4].
Tema 1.2. KucJI0OTHO-OCHOBHBIE M OKUCJIHUTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA
BelIeCTB

Jlekumsi. Kuci0THO-OCHOBHBIE CBOWCTBA BelleCTB. OCHOBHBIE MOJOKEHUS TEOPUU
AJEKTPOJUTHYECKON Jucconmanuu. Jluccouuamus KUCIOT, THAPOKCUIOB, COJEH.
I'mpposns comnen.
IIpakTnueckoe 3ansTe. Bopopoaneii mnokaszarenb. HOHHBIE paBHOBeCUS B
pacTtBopax 3JeKTpouToB. Pacuer pH KuUCIOT U THIAPOKCUAOB.
IIpakTuyeckoe 3ansaTue. OKUCITUTEIHLHO-BOCCTAHOBUTENIbHBIE peakuuu. [loHsTue
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuil U ux kinaccupukanus. Baxuehue
OKHUCJIUTEIN U UX TOXKAPOOIACHbIE CBOMCTBA. BakHelIllMe BOCCTAHOBUTEIU U UX
N0>KapOONacHbIE CBOMCTBA
JlabopaTopHast padoTa. OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIUU.
CamocrosiTenbHass padora.  l3yueHue OKHUCIHUTENIBHBIX CBOWCTB a30THOM H
KOHLEHTPUPOBAHHOW CEPHOM KHCIJIOTHI: WHIAWMBHUIYaJbHbIE 3aJaHHUsl IO TEME
(cocTaBneHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUA 3IEKTPOHHO-MOHHBIM
METOJIOM), THJIPOJIU3 COJICH.
Pexomenayemas aureparypa:
ocHoBHas: [1, 2];
JomonHuTenbHas [3-4];

Tema 1.3. OcHOBBI O0MOXMMUM.
Jleknusi. OcHoBbl Ouoxumu. OCHOBHBIE KIJIACCHI MPUPOIHBIX coeauHeHui. benkw,
YKUPBI, YrIeBOAbl. XUMHYECKHE IEMEHTBI B OPraHU3ME YEIOBEKa.
CamocrosTenbHas padora. GakTopsl pucka AJis 310pOBbs YEIOBEKA.
Pexomenayemas Jiureparypa:
ocHoBHas: [1, 2];
JOTIOJTHUTEITbHAS [ 3].

PA3JEJI 2. Xumnuyeckasi TepPMOAMHAMUKA U KHHETHKA
Tema 2.4. JHepreTuka XMMHU4YeCKHX MPOLECCOB
Jlekumus. IloHstne TtepMmoanHaMuuecko cucTteMbl. IlapameTpel coOCTOSIHUA W
TepMoAuHaMHuueckue (QYHKIUU cocTosiHUA. (OCHOBHBIE TOHSITUS XUMHUYECKOM



TEPMOAVMHAMUKH.  OHEPreTHKa  XUMUYeCKux  peakuuil.  IlepBwlii  3aKkoH
TepMoauHaMuku. [loHsTHe sHTaNbINU. TEPMOXUMHUYECKHUE 3AKOHBI.

IIpakTnueckoe 3ansaTue. Tepmoxumuueckue pacuersl. Pacuer TemnoBbix 3ppekToB
peakuuii o 1 u 2-my ciencTBusiM 3akoHa ['ecca.

IIpakTnueckoe 3ansaTHe. OnpenencHue yneNbHOW TEIUIOThl CTOPAHUS BEIIECTB.
YenbHass TEIUIOTa CrOPaHUs XHMUYECKUX COEAMHEHUM. PacueT HU3IEH TerioThbl
cropanus o gopmyine .M. Menneneena

CamocrosiTeqibHas padora. VHauBuayanbHbIE 3aJJaHUs TIO TeMe (pacdeT yaelbHOM
TEIUIOTHl CrOpPaHus UHAMBUIYaJbHOI'O BEIIECTBA, PACUYET KATETOPUHU MOMEIICHUN 0
B3PBIBONIOKAPHOU U MOXKAPHOU OMACHOCTH).

Pexomenayemasi aureparypa:

ocHoBHas: [1, 2];

JOMOJIHUTENbHAs [3, 4].

Tema 2.5. HanpaBJ/ieHHOCTh XUMHU4YeCKUX peakinuii. JHeprus ['m60ca
Jlekumusi. HampaBieHHOCTh XuMHUYecKuX peakuuid. [loHsiTue caMoONnpou3BOJIBLHO
MpPOTEKAIOMMNX peakuuil. [ToHATHE SHTPONUU - MEPBI HEYNOPSAOUEHHOCTH CUCTEMBI.
Bropoi#i 3akon TepmoauHaMuku. M300apHO-M30TEPMHUUYECKHUI MOTEHIMAN (3HEPrus
['u60ca) - kpuTepuit BO3MOKHOCTH CAMOITPOU3BOILHOTO MPOTEKAHUS MPOIIECCOB.
IIpakTnuyeckoe 3ansaTHe. DHeprusi ['mbOca-kpuTepuil BO3MOKHOCTH IMPOTEKAHUS
XUMHUYECKUX peakuuii. PacueTHble METOABI ONPENECICHUS SHTPOIUU XUMUUYECKUX
peakuuii. Ormnpenenenne u300apHO-U30TEPMHUUECKOTO TOTEHIIMATA XUMHUYECKUX
peakiuii. OLeHKa BO3MOKHOCTH NPOTEKAHUS PEAKIIUN.

CamocrosTenbHasi padora. BiusHue SHTAIBIUIHOTO W YHTPONUNHHOTO (PaKTOpOB
Ha paBHOBECHUE.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOMOJIHUTENbHA [3, 4].

Tema 2.6. CkopocTh XUMHYECKOH PeaKIuM U METO/IbI €¢ peryJIHpPOBaHMS.

Karanu3zaropsl 1 KaTaJUTHYECKHE CUCTEMBbI

Jleknus. BBeneHue B XMMHMUECKYI0 KUHETHKY. CKOpPOCTh XMMHUYECKON peaKIuu.
CkopocTh xumMuyeckod peakuur. OCHOBHbIE T€PMUHBI. DakTOpbl, BIUSIOIINE Ha
CKOPOCTh peakiuu. 3akoH aeicTByromux macc. [IpaBuno Bant-I'odda, ypaBHeHne
Appenuyca. DHeprus aktuBauuu. Karanus. YnopaBieHUE CKOPOCTSIMU XUMHUYECKUX
pEaKIIUH.
IpakTnyeckoe 3aHsaTHE. CKOPOCTH XUMHUUECKOHN peakunu. QakTopsbl, BIUSIONINE Ha
CKOpPOCTh PEAKIMU. 3aKOH JICWCTBYIOIIMX MAacC U KMHETH4YeCcKnue pacyetsl. [IpaBuio
Bant-I'odda, ypaBHeHue Appenuyca, pelieHue 3aj1ad Ha BIUSHUE TeMIEpaTyphl Ha
CKOpPOCTb pEaKIUil.



IIpakTnueckoe 3ansaTHe. BausHue BHEMIHUX (DAKTOPOB Ha CKOPOCTh XMMHUUYECKHX
peakuuii. XumMu4deckoe paBHOBecrue. KOHCTaHTa XUMHYECKOTO paBHOBecUs. BinusiHue
TEMIIEpPAaTyphl, [aBJICHUSA, KOHIEHTPAUUHU PpPEArupyIOIIUX BEIIECTB, J100aBOK
VHEPTHBIX Ta30B M KaTaJau3aTOpPOB Ha XUMHYeCKoe pasHoBecue. Ilpunmun Jle
[TaTense.

CamocrosiTeibHass padora.  Buuabl XuMHYeCKHMX peakiui. THIBI CIOXKHBIX
peaKLuii: II0CJIEIOBATEIIbHBIE, napajuieabHble, CONIPSDKEHHBIE  PEaAKIUU.
XapakTepucTUKa LENHBIX peakuui. llenHble peakuuu Kak OCHOBA IIPOLIECCOB
okucienus. HepasBeTBieHHbIe U pa3BeTBICHHbIE LieNHbIE peakiuu. KonebareabHbie
pPEaKLUH.

Pexomenayemasi aureparypa:

ocHoBHas: [1, 2];

JOMOJIHUTENbHAs [3, 4].

Paznen 3. XuMu4ecKue CUCTEMBI

Tema 3.7. OcHOBHBIE CBOMCTBA PACTBOPOB
Jleknusi.  [lonsite pactBopoB u ux kiaccudukamus. DU3MKO-XUMHYECKUE U
OTHETYIIall[Me CBOMCTBA BOABL. PacTBOpUMOCTh M (DaKTOphI, HA HEE BIMSIOLIUE.
CriocoObl BbIpa)KE€HHUsI COCTaBa PacTBOPOB.
IIpakTnuyeckoe 3ansaTue. CriocoObl BeIpaXKE€HUsI COCTaBa pacTBOpoB. be3pazmepHsbie
BEJIMYMHBI (MaccoBas JoJisg, MoiibHass joiis). KouuenTpauuu (MosspHas
KOHLICHTpAILIMsI, MAaCCOBAsi KOHLEHTPALIHS ).
IIpakTuueckoe 3ansaTHe. 3aKoHbl Payins. /[aBieHune HachllIeHHOTO mapa. 1-i 3aKoH
Payns. Onpenenenne oOBEMHON KOHIIEHTPAIMHM HACHIIIEHHBIX MapOB B €MKOCTH.
TeMnepaTypa 3aMep3aHus U TeMIIepaTypa KUIEHUsI paCTBOPOB. 2-i 3aKOH Pays.
CamocrosTenbHasi padora. Teopus oOpaszoBanus pactBopoB .M. Menneneena.
OcMOTHYECKOE aBICHUE.
Pexomenayemas Jiureparypa:
ocHoBHas: [1, 2];
JOMOJIHUTENbHA [3, 4].

Tema 3.8. DjekTpoxuMu4ecKue CUCTEMbI
Jleknus. OCHOBBI 3JEKTPOXUMHUHU. DJIEKTPOJHBIE MOTEHUHANbI. [ albBaHUYECKUE
MeMEeHThl W uX Kiaccudukamus. [loHsATHE d7eKTponn3a (BOMPOC BBEIHOCHTCS Ha
MPAKTUYECKOE 3aHSITHE).
IIpakTuyeckoe  3aHATHE. [loHATHE  SJIEKTPOXMMHUYECKOIO  ITOTEHIIMAJA.
["anpBaHMYECKNE DIIEMEHTHI.
CamocrosiTteibHast pa0ora. IlepBuuHble, BTOPUYHBIE, KOHUECHTPAILMOHHBIE,
TOIUIMBHBIE  DJIEMEHTHl. XHWMHWYECKHME HUCTOYHUKU DJJIEKTPUYECKOW  DHEPIrHUH.
AKKYMYJISITOPBIL.



Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOTIOJIHUTENbHAS [3, 4].

PA3JIEJI 4. XuMu4yeckas ueHTHPUKAIIUA
Tema 4.9. MeToabl aHaIM3a BeLIECTB.

Jlexnus. [ToHATHS KOJUYECTBEHHOTO M Ka4eCTBEHHOTo aHain3a OCHOBHBIE METOIbI
XUMUYECKOT0 aHajn3a: TpaBUMETpus U TUTpuMeTpusi. OCHOBHBIE (PUBHKO-
XUMUYECKHUE  METOAbl  aHanmu3a:  CHEKTPpOodOTOMETPHUs,  IMOTEHIIUOMETPUS,
xpoMmartorpadus, aTOMHO-DMUCCUOHHAS CIEKTPOCKOMUS, U aTOMHO-aJCcOpOIIMOHHAS
CIIEKTPOCKOTIHS)

JlaGoparopHasi pa6ora. OCHOBBI KOJTMYECTBEHHBIX METO/IOB aHAJIN3a: THTPOBAHUE U
rpaBuMeTpusi. OCHOBBI Kaue€CTBEHHOTO aHaiIM3a: cheruduueckue peakiuu Ha
KaTHOHBI U aHUOHBI.

CamocTosiTeqibHas pa6oTa. MeTo/1bl KAUECTBEHHOT'O aHAJIM3A.
Pexomenayemasi aureparypa:

ocHoBHas: [1, 2];

JOMoIHUTENNbHAs [3, 4].

Tema 4.10. BBeieHne B 3K0JOTrH4eCKY0 XUMHIO
Jlekumsi. DKOJIOTMYECKasi XUMUSI: OCHOBHBIC TOHATHS U omnpenaesneHus. OCHOBHbIC
BUJIbI XUMHUYECKOTO 3arps3HEeHHsS OKpyxkarwmer cpeasl. 3. CrocoObl CHUXKEHUS
TEXHOTCHHOTO BO3JICUCTBHUS HA Cpely OOUTAHMUS.
CamocTosiTeqibHasi padoTa. MeTo/ bl KOJJMUECTBEHHOTO aHAJIM3A.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOMOIHUTENbHA [3, 4].

5. Meroauueckue PECKOMECHIAIUH 110 OPraHm3alii UH3YYCHUA TUCHUIIIHHDBI

[Ipu peanmuzanuu mpPOrpaMMbl JTUCIUILTAHBI KCIIONB3YIOTCS JICKIIMOHHBIE |
MPaKTUYECKUE 3aHATHUSI, JTaDOpaTOPHbIE PAaOOTHI.

OO0mUMU 1IETIAMU 3aHATHH SBIISIOTCS
— 00001IeHne, CcUCTeMaTH3allks, YIUIYOJICHHE, 3aKpeIieHne TEeOPETHUSCKHUX
3HAHWH 10 KOHKPETHBIM TE€MaM JTUCIHUILTAHEI;
— dbopMupoBaHUE YMEHWI TPUMEHSTh TOJYYCHHBIC 3HAHUS Ha TMPaKTUKE,
peanu3anus eJUHCTBA WHTEIUICKTYaTbHON U TPAaKTHYECKOU JIeATeTLHOCTH,
— BBIPa0OTKa TIPU PEIICHUN TTOCTABJICHHBIX 3a7a4d MPOodeCCHOHAIBHO 3HAYNMBIX
KauecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOU
WHUITUATUBEI.



LenstmMu neKuuu SABISIOTCS:

- JaTh  CHCTEMAaTHU3UpPOBAHHbIE HAy4YHblE€ 3HAHMS 1O  JHCLMIUIMHE,
aKLIEHTUPOBAaB BHUMAaHKE Ha HAUOOJIEE CIOKHBIX BOIIPOCAX;

- CTUMYJIMPOBATh AKTUBHYIO NTO3HABATEIBHYIO ACSITEIBHOCTh O0YyYaIOIINXCA,
Croco0CTBOBATh (DOPMHUPOBAHUIO UX TBOPUECKOTO MBILIICHHUS.

Hensamu 1a00paTOPHBIX 3aHATUN SABJISIIOTCSA : dbopMupoBaHUe
UCCJEIOBATENbCKUX  yMEHMM  (HaOmrogaTb,  CpaBHUBATh,  aHAJIM3UPOBATD,
YCTaHABJIMBATh 3aBUCUMOCTH, J€IaTh BBIBOJBI U 000OIIEHHUs, CAMOCTOSITEIbHO BECTU
UCCJIEeI0BAHNE); TOHMMAaHWE TMPUHUUIIOB padOThl HU3MEPUTENbHBIX MNPUOOPOB;
OpUOOpPETEHHE TUYHOTO OMBITa PA0OTHI C U3MEPUTEIHHOM TEXHUKOM.

B xome mnpakTH4YecKOro 3aHATUS OO0ECMEYMBAETCS TMPOLECC AKTHUBHOTO
B3aMMOJIEUCTBHS 00yYarOIIMXCA C MpernojaBareieM; NpuoOpeTaroTcs NpakTHYeCKUue
HaBbIKK U yMeHus. Llenb mpakTH4ecKoro 3aHATUS: YIJyOUTb M 3aKpENUTh 3HAHUSA,
NOJIyYeHHbIE Ha JIEKIHMH, (OPMUPOBAHUE HABBIKOB MCIOJIB30BAHMSI 3HAHMM IS
pEelIeHHs] TPAKTUYECKUX 3a7ay; BBINOJIHEHUE TECTOBBIX 3aJaHUN MO TMPOBEPKE
MOJIYYEHHBIX 3HAHUN U YMEHHUM.

CamocrosiTennbHas paboTra O0OydYaromIMXCsl HampaBieHAa Ha YriayOJeHue W
3aKperieHue 3HaHWM, TMOJYYEHHBIX Ha JIEKIHUSAX M JIPYTUX 3aHATHUSX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEILHOTO aKTHUBHOTO MNPUOOPETEHHS HOBBIX, JIOMOJHUTEIHHBIX
3HAHMM, TIOATOTOBKY K IIPEACTOSALIUM 3aHATHSIM.

6. OueHoYHbIe MATEPHUAJIBI 110 TUCHUIJINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CIeunBaeT OIICHUBAHUE X0/1a OCBOCHUS
TVCUUIUIMHBI, TPOBOJMUTCS B COOTBETCTBUU C COAEPKAHUEM JUCLUILIMHBI 110 BUAAM
3aHATHI B popMe OIpoca, PelieHus 3a1a4, TECTUPOBAHMUS.

[IpoMeskyTouHas arrectanus OOECIEYHBAET OICHUBAHWE MPOMEKYTOUHBIX H
OKOHYATEJIbHBIX PE3YJNbTATOB OOYUYEHHS MO UCHUILIUHE, MPOBOAUTCS B (dopme
AK3aMEHA.

6.1. IIlpuMepHbBIe OLlEHOYHbIE MATEPHAJIBI:

6.1.1. Tekyuiero KOHTPOJIs

TunoBbie BONPOCHI 1JIs ONpoca:

1) Halite ompeneneHue OTHOCUTEIbHOM AaTOMHOW MacChl, OTHOCHUTEIbHOMU
MOJIEKYJISIPHON MacChl, MOJISIPHOW MacChl, MOJIsl, MOJISIPHOTO 00beMma.

2) Kak u3MeHsI0TCs MEeTANTIMYECKUE U HEMETATIMYECKHE CBOMCTBA B TPYIIMax
U nepuoaax?

3) Ha3oBuTE THITBI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHN.

4) Tlpu KakuX yCIOBHUSAX BO3pACTACT SHTPOIHUS B XUMUYECKHX TpoIeccax?

5) Kakumu cmnocobaMu MOXKHO pacCUMTaTh HU3IIYKO TEIUIOTY CrOpaHHs
BEIIECTB?

6) Kak BiMsieT U3MEHEHHE TEeMIEpPaTyphl, AaBJICHUS, KOHLIEHTPALIUU BEIIECTB
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Ha paBHOBECHE B XUMHUYECKOW peakuuu?

7) IIpuBeaguTe npuMepbl HCTUHHBIX PAaCTBOPOB.

8) B ueM 3akitouaeTcsi CylHOCTh 3aKoHa pa3zdasienust OcTBanbaa?

9) Chopmynupyiite BTopoit 3aKoH Pays.

10) HazoBuTE OCHOBHBIE HHCTPYMEHTAIBHBIE METO/Ibl XUMUYECKOT'O aHAJIN3A.

Tunoswbie 3a1a4u:

1) CkoabKO KMOJIEH UCXOIHBIX BEIIECTB YY4AaCTBYET B pEaKIMU TOPEHUS B
Bo3nyxe 1 kmosst CHs-O-C3H7?

2) VI3 mepeyuciaeHHbIX HIKE XapaKTEPUCTUK aTOMOB IEPUOIMYECKU

U3MEHSIeTCS

a) 3apsj sanpa atoma; 0) OTHOCUTENIbHAS aTOMHAsl Macca; B) YUCJIO SHEPTeTHYECKUX
YPOBHEMN B aTOME; T') YUCJIO AJIEKTPOHOB HA BHELUIHEM YHEPreTUYECKOM YPOBHE.
BriGepute 1 3anummTe BepHbI OTBET (OTBETHI).

3) Cxonbko kr CeHsCOH cropeno, eciu B pe3yssTate 00pazosanock 25 m3
napoB Boxsl. Temneparypa 11°C, nasnenue 1,3 ar.

4) Hemetanminueckue CBOMCTBA 3JIEMEHTOB, HAXOIAIUXCS B TJIABHBIX
NOJrPYIIax NePUOANIECKON CUCTEMbI, HanboJee IPKO BBIPAKEHBI Y JJIEMEHTOB,
PacIoIOKEHHBIX
a) B BEpXHEH 4acTH MOATPYNIbL;, 0) B CEpeIMHE MOATPYIIBI; B) B HUKHEH YacTH
MOJICPYIIIIBI; T) Y BCEX AIEMEHTOB MOATPYIITBI IPUMEPHO OJAMHAKOBO.

5) CkoJIbKO HEUTPOHOB COJCPKHUTCS B aTOME 3JICMEHTA C MOPSIKOBBIM
HOMEpoM 537
6) Kakoe uucio aToMOB cofiep>KuTcs B 00pasiie kanbiusi Ca maccoii 4 17
7) KakoBa MakcuMalibHasi BAJICHTHOCTh 3JIEMEHTA, UMEIOIIETO JIEKTPOHHbIN
nacnopt 15225?2p%3s23p2?
8) Cpenu npeyioKeHHOTO psijia BEIIECTB BRIOCPUTE BEIIECTBA, OTHOCSIITHECS K
KJIacCy KHCIIOT:
NaH; Ca(OH)z; HBr; Oz; HzSiOg, CH3COOH; BaO.
9) 3amumuTe ypaBHCHHS pEakIUi SACPHOTO pacnaja: mryToHuit-239 (o),
panuii-228 (3).
10) 3anummre MOTHOE YpaBHEHUE CICAYIOMICH SAEPHON peaKIuu: MarHuii-24
(%1d, o).
11) OnunakoBsl 1 TOHATHS "deMeHT" u "atoMm"? OTBET MOSICHUTE.
12) [IpuBenute npuMepsl 2-X MPOCTHIX U 2-X CIOKHBIX BEUIECTB —
okuciutener. Kakoe npoctoe BEMECTBO ABISETCS CUIBHENIIIUM OKUCTUTEIIEM?
13) Tutan oTHOCUTCS K S-, P-, d- wu f- syremMenTam?
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14) IlpuBenuTte npuMepsl BEECTB ¢ KOBAJIEHTHOM MOJISPHON U KOBAJIEHTHOMN
HETOJIAPHOU CBA3BIO.
15) BberuvciuTh HUBLIYIO TEIUIOTY CropaHus ApeBecuHbl no ¢opmyne .M.
MenneneeBa. CocraB apeecunbl: C - 51 %, H - 12 %, (O+N) - 35 %,
OCTaJIbHOE Bi1ara W.

16) Onpenenutsb, Npu Kakou TeMIiepaType HAUHETCS peaKIUs pa3ioKeHUsS
KapOoHaTa KaJbI[us:

CaCO3 (me) = CaO(mg,) + CO; @)
17) He mnpou3BoIs pPacyeToOB, OMNPEACIUTh BO3MOXKXHOCTh U  YCJIOBHSA
NPOTEKaHUs CIIEAYIOIIETO Mpoliecca:

N> Pk 20, s 67 K/ = 2NO> @)
18) Hamumure BbIpaxkeHHEe JUIsl BBIYUCIICHHS TEIJIOBOro 3Qdekra peakuuu
ropeanst CsHi11OH B Bo3nyxe no 1-my u 2-My ciienctButo 3akoHa ['ecca.
19) Beruncnuth TeroBoit 3g ekt peakiuu ropenus stuiaeHa CoHi. Boipazuthb
ATy BEIMYUHY B KJXK/KT.
20) Meranon nonyuaercs B pesynbTare peakuuu CO () + 2H; (<> CH30H (5
+ 128 xJx.
21) Kakumu cmocob0aMyd MOXKHO YBEJIMYUTH BBIXOA MeTaHoma?  OTBeT
HOSICHUTE.
22) Kak usmenutcst ckopoctsb npsimoii peakiuu 4HCI + O, <> 2Cl; + 2H,0

a) IpH YBEJIMUYEHUH 00BbeMa CUCTEMBI B 2 pa3a?

0) npu yBenuuennn kouienTpanuu HCI B 3 paza?

B) IIpW yBEJIMYCHUH oObeMa B 2 pasza’?
23) Kax u3MeHHUTCS CKOpPOCTh pPEaKIMM IpH MOHW)KEHWU TeMIepaTyphl B
cucreme co 150°C go 120°C, ecnu npu mosbimeHMu Temmnepatypsl Ha 40°
CKOpPOCTbh 3TOM peakiiuy yBeauumiach B 81 paz?
24) Haiinute KOHCTaHTY CKOpOCTU mpsiMoi peakuuu 2A + B <> C, 3Has, 4ro
npu KoHIeHTpanusax A u B, coorBerctBeHHO, paBHbBIX 0,5 m 0,6 momnw/m, ee
ckopocTh cocTaniser 0,018 monb/n- MuH.
25) Yemy paBHa MaccoBas paoisi HutpaT ammonus NHiNOs B 0,5 M
pactBope mioTHOCThI0 1,09 1/mn?
26) Ompenenure MOJSPHOCTh 25 %-HOro pacTBopa YKCYCHOW KHCJIOTBI
CH3;COOH, nmotHocTero 1,21 1/™Mut.
27) Borunciurs pH 10 M pactsopa HNO:s.
28) pH pactBopa paseH 8. Berauciinth koHIeHTpanmio oo H u OH™ B
3TOM PacTBOpE.
29) Ilpum kakoi Temmeparype IOJDKEH 3aMEp3HYyTh BOJHBIA PacTBOP
caxapa, B koropom MaccoBas 101 C12H22011 paBua 50 %?
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B3psiBoonacHsl

JIA

HAaCBIIICHHBIC

1apbl

I'CKCaHa

40°C?

pu

AtMmocdepnoe aasienue 755 mm prt ct, KIIP rexcana 0,98% - 5,48%7?
30) OTtHOcHTENbHAS TNIOTHOCTh MApOB JIMHEHHOTO MPEACIBHOTO YTIIEBOI0PO/Ia

o kuciopoay pasHa 1,375. BeiBenute MoJIEKyIIpHYIO GOPMYITYy 3TOTO COSAUHEHUS.

Tunosble 3alaHUdA I TECCTUPOBAHUA:

1)
Bomnpoc Ne 1 Bonpoc Ne 2
ATOMHEI HOMCED 1) YHCJIO DJIEMEHTAPHBIX FGOMeTpI/I‘{eCKyIO 1) TJIaBHOE KBAaHTOBOE

3JIEMEHTA HacTHll B aToMe dbopMy aTOMHBIX ncio
IIOKa3hIBAET: 2) YHUCIIO HYKJIOHOB B aTOME 0p6HTaHeﬁ 2) M000YHOE KBAHT. YHUCIIO
3) YHUCJIIO HeﬁTpOHOB B XapaKTepngyeT: 3) MAarHuMTHOC KBAHT. YHUCJIO
aToMe
4) YHUCIIO IIPOTOHOB B aTOME 4) CIIMH
Bonpoc Ne 3 Bomnpoc Ne 4
Onextponnas popmyna | 1) 2st DIeMeHT, 1) Marauit
BHELIHETO DJIEKTPOHHOIO 2) 351 HEBO30YKACHHBIN aTOM 2) yriepox
CJI051 HAauOOJIEe aKTHBHOT'O 2 KOTOPOr'o HE COACPIKHUT
McETaa: 3) 35 HECIIapCHHBIX 3JIEKTPOHOB, - 3) Cepa
4) 3s°3p! >TO 4) xpeMHMi
Bomnpoc Ne 5 Bonpoc Ne 6
B 0CHOBHOM COCTOSIHUH 1) 1 Yucno npoToHOB B aToMe 1) 33
YHUCII0 HECTIAPEHHBIX 2) 2 3JIEMEHTA, KOTOPBIA 2) 50
3JIEKTPOHOB B aTOME HaXOOUuTCs B 4 TIepuoac u B
¢docdopa pasHo: 3)3 rIIaBHO# noarpymme V 3) 40
4) 4 TPYIIIBL PABHO: 4) 23
Bonpoc Ne 7 Bonpoc Ne 8
MakcumanbHoe uucio | 1) 2 O6mree gncio 1)2
p-DIIEMEHTOB B 2) 10 S — DJIEMEHTOB B 2) 10
Ka3KZIOM [IEPHOIE 3) 6 MEPUOJUYECKON CHUCTEME 3) 12
paBHO 4) 14 paBHo: 4) 14

Bomnpoc Ne 9

Bonpoc Ne 10

CaMbIi aKTUBHBIN

1) s-anemenTam

CaMBbIil aKTUBHBIN

1) s-aneMenTam

MeTaI 2) d-anemeHTamM HeMeTaJll 2) d-snemeHTaM

MIEPUOINYECKOMN 3) p-anemMeHTaM MIEPUOINYECKOMN 3) p-anemeHTaM

CHUCTEMBI OTHOCHUTCA K | 4) f-3memenTam CHCTEMBI OTHOCHTCSA K | 4) f-snementam
Bomnpoc Ne 1

Kakas nx MMPUBCACHHBIX pCaKLII/II\/'I ABIIACTCA

3K3OTCpMPI‘-ICCKOI>iI

1) A+3B S 2C - 10 x/Ix

2) A+B+20 x/Ix S C+ ][]

3)2A+B 5 2C  AH<0
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4)A+BS3C AH>0

Bonpoc Ne 2

IIpy KaKOM COOTHOILIEHUH SHTAJIBIIMHHOTO U
SHTPOMUIHOTO (PaKTOPOB PEAKIIMS BO3MOXKHA
MIPH JTFOOBIX YCIOBUSX:

1) AH<0uAS<0

2) AH<0uAS>0

3) AH>0nAS <0

4) AH>0u AS >0

Bomnpoc Ne 3

[Ipu paccMOTpEeHNH XMMUYECKON peaKuu
IIOHATHE «CUCTEMA» 03HA4AET

1) ucxoHbIE peareHThI

2) MPOAYKThI XUMUYECKOW PEeaKIH

3) peakIMOHHBIN COCY/T

4) ucXOoIHBIE peareHThl U MPOAYKThl PEaKuu

Bomnpoc Ne 4

N3osmpoBaHHas cucteMa ¢ OKpyXKarolen ee
cpenoi

1) oOMeHuBaeTcsl 3HEPTrUe, HO He
00MEHHUBAETCS BEIIECTBOM

2) He 0OMEHUBAETCS HU BEIIECTBOM, HU
SHEprueu

3) oOMeHuBaeTCs BEIIECTBOM, HO HE
0OMEeHUBaeTCs FHEpruet

4) oOMEHHMBAETCS ¥ DHEPTHUEH, M BEIIECTBOM

Bonpoc Ne 5

[TepBrIil 3aKOH TEPMOAMHAMUKH 3aMHACHIBAETCS
CJIeIYIONTUM 00pa3oM

1) pV =nRT

2) k = RINA

3) k = Aexp(-E4/RT)

4 AQ=AU+A

Bonpoc Ne 6

Kakast u3 npuBeIeHHBIX BEJIMYUH HE SBISETCS
TEPMOIMHAMUYECKON (DYHKIIMEH COCTOSIHUS

1) sHTambIus

2) NnaBJCHHE

3) sueprus I'n66ca

4) sHTponus

3.

Bomnpoc Ne 1

B 3aBucumoctu ot arperaTHoro

1) )KUIKUMH, TPO3PAYHBIMU, OKPALIEHHBIMU

COCTOSAAHUSA paCTBOPUTECIIAA paCTBOPLI

2) TBepABIMH, aMOPHHBIMH, CTEKJIO00pa3HBIMU

OBIBAIOT

3) TBEpABIMU, KUAKUMH, Ta3000pa3HBIMH

4) ra3000pa3HbIMH, KHUJIKUMU, MyTHBIMU

Bomnpoc Ne 2

3aBHUCHMOCTD pacTBOPpUMOCTHU I'a30B OT
AABJICHUSA OIIPCACTIACTCA 3aKOHOM

1) Boitna-MapuoTtra

2) ABoranpo

3) enpu

4) Bropia
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Bomnpoc Ne 3

Jns mpuroToBieHust 1) 15 r conu u 300 r BojbI
300 r 5 %-Horo pacTBOpa NOBapeHHOU coy | 2) 5 r comu u 295 1 BobI
B BOJI€ HEOOXOIMMO 3) 5 conu u 300 r BOIBI
4) 15 r conu u 285 r BoJibI

Bomnpoc Ne 4
B 1 1 pactBopa conepxkurcs 6 T 1) 0,1 mob/kr
kapoamua CO(NH2)2. MossipaocTh 2) 6 t/n
3TOr0 pacTBOPa COCTABJISET 3) 0,1 momw/n

4) 6 r/kr

Bonpoc Ne 5
B emxoctu Ne 1 naxoautcst 50 r arierona, | 1) 6osbmie B emxkoctu Ne 1
a B emkocTH Ne 2 — 50 r aierona u 50 r 2) Gonbiie B eMKocTH Ne 2
BOJbL. J[aBneHue napa ameroHa HaJl 3) 0aMHAKOBO B 00EUX EMKOCTSIX
pacTBOpoM 4) naBieHHE mapa OTCYTCTBYET

Bonpoc Ne 6
[Ipu cTangapTHOM TeMIiepaType )KUAKOCTh 1) komnonenrom  Ne 1
Ne 1 umeer naBnenue HacelmeHHoro napa 100 mm | 2) kommonentom  Ne 2
pT.CT., @ JKUAKOCTb Ne 2 — 150 MM pT.CT. 3) coneprkanue
Kuakoctu cMemany B COOTHOLICHUH KOMIIOHEHTOB B IIap€ OJINHAKOBO
1 : 1 m moxBepriu neperonke. IlapoBas da3za 4) 5KUAKOCTH HE UCTIAPSIFOTCS
oboramaercs:

Bomnpoc Ne 7
[Ipu Gosree HU3KOM TeMrmepaType 3amep3aeT 1) 100 r aranona C2HsOH
pacTBOp, MPUTOTOBIICHHBIN U3 2 JT BOJBI U 2) 100 r mpomnanosa C3H7OH

3) 100 r metanona CH3OH

4) 100 r stunenriaukosst C2HeO2

6.1.2. IIpome:xyTO4HOI aTTECTALIUU
IIpuMepHbIi epeyeHb BONMPOCOB, BLIHOCUMbIX HA IK3aMEH

1. CriocoOsI BeIpaKEHHSI COCTaBa PACTBOPOB.

2. PacueT MOJISIpHOW KOHIIEHTpaUMU pacTBopa (MOISIpHOCTH M).

3. Pacuer maccoBoii 10711 BemecTBa B pacTBope (%o-HOW KOHICHTPAIIUU ).

4. Bausinue TemnepaTypsbl, AaBieHus (3akoH ['eHpn), Hanu4uust npuMecen Ha
PacTBOPUMOCTD Ia30B B JKUAKOCTSX.

5. KonnuratuBHble CBOKMCTBA PACTBOPOB. TeMnepaTypa KANEHUS U 3aMeEP3aHHS
pPacTBOPOB (CPABHUTH C UUCTHIM pacTBOpuTesieM). OU3NUECKU CMBICI
KPUOCKOIMYECKON 1 30YJIMOCKOMMYECKON KOHCTAHT.

6. Ucnapenue. J[aBieHue HACHIIIEHHOTO Mapa MpU Pa3IuyHbIX TEMIIEpaTypax v Ipu
TEMIIePaType KUIICHUSI.

15




7. Ilpumepsl pacTBOPOB JJIEKTPOJIUTOB U HEINEKTPOAUTOB. (CTyneHdaras
JUCCOLIMALIMS MHOTOOCHOBHBIX KHUCIIOT U JABYXKHCIOTHBIX THIPOKCUAOB B BOJHOM
pacTBope.

8. JlucnepcHble cucTeMsl (KiaccuduKaus o cocTaBy, IPUMEPHI TUCIIEPCHBIX
CUCTEM Ha MoKapax, IPUUYUHbI YCTOMYMBOCTH AUCIIEPCHBIX CUCTEM).

9. Knaccudukanus 1ucrnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO.

10. IIpuumHbI yCTOWYNBOCTH TUCIIEPCHBIX CUCTEM. Pa3pylieHue Koaaoua0B.

11. DnexTpoaHbI TOTEHINAI.

12. CBoiicTBa psila HANPSHKEHUM.

13. NanbBaHUYECKHE PJIEMEHTHI U UX KiaccupUKaIus.

14. DnekTponus coneil.

15. Koppo3zus metanminoB. CriocoObl 3alIUThl OT KOPPO3HH.

16. Knaccudukaiusi BBICOKOMOJIEKYJISPHBIX COEAMHEHUN U X OCOOEHHOCTH.

17. CnocoObl MoTy4YeHus MOJIUMEPOB.

18. Kayuyku. Ilnactmaccel. XuMU4YeCKHE BOJIOKHA.

19. 3axon I'ecca. Beipaxxenue aiisa ternoBoro 3¢ dekra peakiuu ropenus mno 1 u 2-
My CIe[CTBUSM 3aKoHa ['ecca.

20. TermoBoit addekt peakmuit (coorHomenne Q u AH mist sag0- 1
AK30TEPMHUYECKHUX PEAKIUI). Y AeNbHAs TEIJIOTa CTOPAHUS.

21. OueHka U3MEHEHHUS SHTPOIUU B Pa3IMYHBIX Mpolieccax (MchapeHus,
KOHJICHCAIINH, TUIABJIEHUS, KPUCTAIIIN3aLMHA,BO3TOHKH ).

22. TepmoauHaMuyecKkue PYHKIIMU COCTOSIHUS U UX Pa3MEPHOCTh. Y paBHEHHUE
['u66ca. DHTATBIUUHBIA U SHTPONUNHHBIN (PAKTOPHI, UX BIUSHHUE HA IPOTEKAHUE
peaKIuil Ipy HU3KKX U BBICOKMX TEMIIEpATypax.

23. O1ieHKa BO3MOXHOCTH U YCIIOBHI MPOTEKAHUS PEAKIIUN.

24. 3aKOH IEUCTBYIONIUX Macc. BripaxkeHue sl CKOPOCTH MPsIMOi M 0OpaTHOMN
peakiuu. OU3NYeCKuil CMBICI KOHCTAHTBI CKOPOCTH PEaKIUH.

25. 3aBUCHMOCTb CKOPOCTH PEaKLMU OT TEMIIEPATYPbI, TaBICHUs, U3MEHEHUs 00beMa
cuctemsl. PacueTHele 3aaun.

26. Tumnbl cnoxHbIX peakuuil. [loHsITHE pa3BETBIECHHBIX U HEPA3BETBIECHHBIX IIEMTHBIX
peaKunii, IpUMEPHI PaJuKaoB.

27. KoHCTaHTa XUMUYECKOTO PAaBHOBECHSI.

28. BnugHue teMneparypsl, JaBJICHHS, KOHIIEHTPALIMKU BEIIECTB HA PABHOBECHE B
xumuyeckon peakuu (mpunuun Jle [latense). 3agaun.

29. IIlpyunHa yBeNMYEHUsI CKOPOCTH PEAKIIUU TP MMOBBIIICHUN TEMIIEPATYPBL.
[TpaBuno Bant-I'odhda. YpaBuenue Appenunyca. JHeprusi akTUBAIUU.

30. CtexuoMeTpruIeCKUE 3aKOHBI XUMUU.

31. OCHOBHBIE NOHATHSI XUMUH: OTHOCUTEIIbHASL ATOMHAs, MOJIEKYJISIpHAsI Macca,
MOJISIpHAsi Macca, MOJIb, MOJISIPHBIN 00BEM.
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32. PacueTsl 10 ypaBHEHUSIM XUMUYECKHUX peakiui. OnpeneneHne ynucia Mojib
MCXOJIHBIX BEILIECTB U MPOJYKTOB PEAKIIMHU 110 YPABHEHUIO PEAKIIMKU TOPEHUSI.

33. Pacuer uncna yacTtuil B o0pasiie (4epe3 Ynucio MoJiei).

34. OnpeneneHre MIIOTHOCTH ra3a WM Napa IIpH 3aJaHHbIX TEMIIEpAType U
JTaBJICHUMU.

35. Pacuer momnsipHOTO 00bEMa Ta3a WM Mapa MpH 3aJaHHBIX TEMIIEpaType U
JTaBJICHUMU.

36. PacyeT miIoTHOCTHU ra3a WM Mapa o Apyromy rasy (Bogopoay, KUCIOpOy,
BO3/IYXY, a30Ty).

37. Knaccudukaiys HEOpraHu4eCKuX BemecTB (OCHOBHBIE OKCHUIbI, KUCIIOTHBIC
OKCH/IbI, KUCIIOThI, TUPOKCHUIBI, COJIN).

38. [Ipumepsl 1) TPOCTHIX U CIOKHBIX TOPIOUUX U HETOPIOYUX BEIIECTB; 2) MPOCTHIX
U CJIOKHBIX HETOPIOYUX, HO MIPEACTABIISIONINX MOXKAPHYIO OMACHOCTH BEIIECTB; 3)
IIPOCTHIX M CJIOKHBIX OTHETYIIAIIUX BEIIECTB; 4) MPOCTHIX U CJIOKHBIX BEIIECTB,
PEACTABIAIOMINX ONMACHOCTh MPU B3aUMOJICHCTBUU C BOJIOM; 5) MPOCTHIX U CIOKHBIX
BEIIIECTB — OKUCIIUTEIICH; 6) CUIIbHBIX BOCCTAHOBHUTEIICH.

39. 3MeHeHrne MeTANTMYECKUX U HEMETaITMYECKUX CBOMCTB B TPYIINaX U
nepuoaax.

40. DnexTpoHHBIE MacnopTa 3IeMeHTOB. ONpeIesIeHHe YHciia IPOTOHOB,
ANEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HECTIAPEHHBIX AJEKTPOHOB, 3HAUEHUS [JIABHOTO
KBAaHTOBOT'O YHUCJIA, YUCIIA SJHEPreTHUecKuX ypoBHe. [Ipusectu npumepst 3-d u 4-p
AJIEMEHTOB.

41. ITpuMepsbl BEIIECTB C pa3IUYHBIMU TUIIAMU XUMHYECKOU CBA3U (KOBaJICHTHAS
NOJISIpHAs], KOBAJICHTHAsI HEMOJISIPHAS, MOHHAS, METAJJIMYECKAs!, BOAOPOAHAs).

42. OCHOBHBIE MOJOKEHUS TEOPUH OKUCIIEHUS — BOCCTAHOBIICHHUS.

43. Tunbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

44. Baxxnelme OKUCIUTENN U BOCCTAHOBUTEH.

45. OCHOBHBIE XUMUYECKHE METO/IbI aHAIN3a BEUIECTB.

46. OcHOBHBIE (PU3UKO-XUMUYECKHE METO/Ibl aHATN3a BEIIECTB.

47. IlpupoaHble COeTMHEHHUS: OCIKH, KUPBI, YTIECBOIbI.

48. Xumus U 3a11uTa OKPYKarouen Cpebl.

49. TlepepaboTKa OpraHUIECKOTO TOILTMBA: epepaboTka HedTH, mepepadboTka
KaMEHHOTO yTJis, nepepadoTKa NPUPOJAHOTO rasa.

50. XuMus ¥ 310pOBbE YEITOBEKA.

6.2. lIkana omeHMBaHHUS Pe3yJabTATOB NMPOMEKYTOUHOH ATTeCTANUMM H
KPUTEPHH BHICTABJIEHUS OLEHOK

Cucrema OLICHHWBAHMA BKIIOYACT:
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dopma [Tokazarenu
KOHTPOJIA OLCHUBAHU

Kpurepuu BeICTaBIEHHS OLIEHOK

[Ixana oneHuBaHus

OK3aMCH MMpaBHUJIbHOCTb U
II0JIHOTA OTBETA

JlaH TPABUJIbHBIM, ITOJHBIA OTBET HA
MOCTABJIEHHBIA  BOMNPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU IO
JUCLUIUIMHE, T0KA3aTEIIbHO PACKPBITHI
OCHOBHBIE  TIOJIOKEHHUSI  BOIIPOCOB;
MOTYT OBITh JOIYIICHBl HEIOYETHI,
WCIIPABJIEHHBIE  CaMOCTOATEIBHO B
MpoI1Eecce OTBETA.

OTJIINYHO

JJaH  TpaBWIbHBIM,  HEJOCTATOYHO
MOJHBIA OTBET HA IIOCTaBJICHHBIN
BOIPOC, TMOKAa3aHO YMEHHUE BBIJECIUTH
CYIIECTBEHHBIE W HECYIIECTBEHHBIE
MPU3HAKK, TMPUYHMHHO-CJICICTBEHHbBIC
CBSI3U; MOTYT  OBITh  JIOTYIICHBI
HEJI0YETHI, UCITPABIICHHBIE C TTOMOIIBIO
MpeTo1aBaTersl.

XOPpO1LIO

JJaH HEJOCTAaTOYHO TMPaBUJIbHBIA H
MOJIHEIHA OTBET; JIOTHUKA )44
MMOCJIEIOBATEILHOCTh H3JI0KECHUS
MMEIOT  HapYIICHUS, B OTBETE
OTCYTCTBYIOT BBIBO/IBI.

YAOBJIECTBOPUTCIIBHO

OTBET MIPEICTABIISICT co0o0¥
pa3po3HCHHBIC 3HAHUS c
CYIIECCTBEHHBIMH OIIMOKaMH 1o
BOIIPOCY; IPHUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
H3JI0KEHUS, JOTIOJIHUTENbHBIE |
YTOYHSIONIUE BOMPOCHI HE MPUBOJIAT K
KOPPEKIIMH OTBETA Ha BOIMPOC.

HEYJOBJIETBOPUTEIHHO

7. PecypcHoe obecrieyeHHe JUCHUNIUHBI
7.1. JIMueH3UOHHOE U CBOOOHO pacpocTPaHsieMoe IPOrpaMMHOe
ol0ecrneyeHre 0TE4eCTBEHHOr0 MPOU3BOACTBA

- MoitO¢duc O6paszosanne [[10-41B-124] - TlonHBIH KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB ¥ 3JIEKTPOHHBIX TAOJIHII, & TAK)KE WHCTPYMEHTAPHUH s
paboThI ¢ rpaduueckumMu npeseHTarusaMu [CBoO0 HO pacrpocTpansemoe. Homep B
EnuHOM peectpe poCCHICKUX MPOTpaMM JIJIsl DIIEKTPOHHBIX BEIYMCIUTEIBHBIX

MaIluH U 0a3 gaHHbIX - 4557]

- Astra Linux Common Edition penu3z Opein [I10-25B-603] - OnepanvronHas
cuctema obmiero HazHauenus "Astra Linux Common Edition" [Kommepueckas (Full
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Package Product). Homep B EnnHOM peecTpe poCCHHCKUX MPOrpaMM st
9JICKTPOHHBIX BEIYMCIUTEIBHBIX MAIlIMH U 0a3 TaHHbIX - 4433]

7.2. IIpo¢eccuonabHbIC 0a3bI JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE
CHCTEMbI

HNudopmarmonnas cripaBoyHas cuctema — CepBep OpraHoB roCy1apCTBEHHON
Bnactu  Poccuiickoit  ®Depeparuu  http://poccusi.pd/  (CBOOOAHBI  JOCTYM);
npodeccroHangbHble 0a3bl JaHHbIX — [lopTan OTKpBITHIX AaHHbIX Poccuiickoi
Oeneparuu  https://data.gov.ru/  (cBoOoaHbIN  nmocTyn); QeaepaibHbIA  TOpTA
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (cBOOOAHBIM JOCTYI); CcHUCTEMa
opummambHOrO  ONMYONMKOBAaHHWS  TMPABOBBIX AaKTOB B OJJCKTPOHHOM  BHJE
http://publication.pravo.gov.ru/  (cBoOoaHbIi  nmoctyn); ¢eaepaibHbIi  MOpTal
«CoBepIIeHCTBOBAHNE rOCyJIapCTBEHHOTO yIIPaBJICHHUSI https://ar.gov.ru
(cBOOOAHBINA JOCTYIT); AJIEKTpOHHAs Oubnnoreka yHuBepcutera http://elib.igps.ru
(aBTOpHU30BaHHBIA JOCTYM); dSJIEKTPOHHO-OMOMmMoTeyHass cucrema «I9bC IPR
BOOKS» http://www.iprbookshop.ru (aBTOpH30BaHHBII AOCTYII).

7.3. JIutepaTypa

OcHoBHas TUTEpPaATypAa

1. I'munka, Hukomnait Jleonnnouu. OOmias xumusi: yueOHoe mocodbue / H. JI.
I'munka. - w3a. crep. - M.: KnoPyc, 2013. - 752 c. - bubmuorp.: ¢. 725-747 . - And.
yKa3.: c. 727-728. - Ilpenm. yka3s.: ¢. 729-747. - ISBN 978-5-406-02934-3.

2. Xumus: kype nekiuii: [rpud MUC] / E. I'. KopoOGeitaukosa [u ap.] ; pexn. B.
C. Aptamonos. - CII6: CII6Y I'TIC MUC Poccuu, 2011. - 424 c.

Pexxum noctyma: http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-

4088-89b2-2a3aa3be48098

JlonoiHUTEIbHAS JJUTEpaTypa

1. KopoGeiinukoBa, Enena I'epmanoBHa. Xumus B onpejeieHusIX, TaOIUIIaX,
TUTIOBBIX 3a7avax: yueOHoe nmocodbue: [rpud MUC]. Y. | / E. T'. KopobGeiinukosa, H.
10. KoxesunkoBa; MUC Poccuu. - CII6.: CITOY I'TIC MUC Poccun, 2019. - 286 c.

Pexxum nmoctyma:  http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-

6368-45cf-9436-49e14030f4de&remote=false

2. Jloxxkuna, Onbra BnagumupoBHa. Xumudeckas UACHTU(DUKAIIAS U aHATN3.
Xumuueckne, (U3NKO-XUMHUYECKHE W (U3MUECKHEe METOAbl aHaim3a. Yd4eOHoe
nocobue / O.B. Jloxkuna, E.I'. KopoGeiitnukoBa - CII6.: Cankt-IleTepOyprekmii
yauepcuteT ['TIC MUC Poccun, 2017. — 124 c.

3. Jloxkkmra, Omsra BragumupoBHa. DKOJIOTHYECKash XUMHS: ydeOHOE
nocobue. [rpud MUC]. / O.B. Jloxkkuna, E.I'. KopobGetinukosa, B.H. Jloxkun / -
CIIG. : CIIoY I'TIC MYC Poccun, 2019. — 208 c.
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http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-89b2-2aaa3be48098
http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-89b2-2aaa3be48098

Pexxum  poctyma:  http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-
440h6-b1af-85d19495751 c&query=Jloxxknna&remote=false
4. JloxkunHa, Omnbra BnanumupoBHa. KoHTpoib UM HPOrHO3MPOBAHUE

3G ()EKTUBHOCTH yOpaBICHHUS YPE3BbIYANHBIM BO3JEHCTBUEM TpaHCIOpPTa Ha
rOpOJCKYyI0 cpeny W Hacenenue: MoHorpadus / O.B. Jloxkkuna, B.H. Jloxkun / -
CIl6.: CIIoy TITIC MUC Poccum, 2020. — 220 c. Pexum pocryna:
http://elib.igps.ru/?6&type=card&cid=ALSFR-68a6a835-31e7-4529-b0ce-
5f6b4b8c2af8&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD
%D0%B0&remote=false

7.4. MaTepuajibHO-TeXHUYECKOE o0ecredeHune

Jiss mpoBeneHHST W OOECIEYCHHS 3aHATHUH HCIONB3YIOTCS ITOMEIICHUS,
KOTOpBIC MPEJCTABISAIOT COOOW Yy4YeOHBIC ayIUTOPHM JJIs TPOBEACHHS Y4COHBIX
3aHATHH, TPETYCMOTPEHHBIX  OOpa30BaTCIIBHOW  MPOrPaMMOM,  OCHAIICHHBIC
000OpyIOBaHMEM M TEXHUYCCKHMH CPEJCTBAMH OOYUYCHHUS: aBTOMAaTH3UPOBAHHOE
pabouee MeCTO TpernojaBaTeis, MapKepHas J0CKa, MYJIbTHMEIHHHBIA TPOEKTOP,
M0CaJJ0YHbIE MECTa 00YJAIOIIIXCSI.

[TomemeHnst 111  CaMOCTOSATENBHONH pabOTHl  OOYYarOMIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHHUs K cetn «VHTepHET» U
o0ecrieueHneM JIOCTyna K AJIGKTPOHHON HMH(OPMAIMOHHO-00pa30BaTEIBHON cpejie
YHHUBEPCUTETA.

Jlns mpoBeieHus 1a00paTOPHBIX PaOOT UCTIOIB3YETCs Ta0OPATOPHS XUMHH.

ABTOP: OKTOp T€X. HAYK, KAHAUAAT XUM. HayK, AoreHT O.B. JIoxkuHa
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http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1af-85d19495751c&query=Ложкина&remote=false
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1af-85d19495751c&query=Ложкина&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-68a6a835-31e7-4529-b0ce-5f6b4b8c2af8&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD%D0%B0&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-68a6a835-31e7-4529-b0ce-5f6b4b8c2af8&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD%D0%B0&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-68a6a835-31e7-4529-b0ce-5f6b4b8c2af8&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD%D0%B0&remote=false
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