[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

®WO: FopbyHoB AHEKC@)@?
r BCHH KECTH a30BaTCJIbH
[LlonxHocTb: 3amecTuenib H nﬁma ywae&mggkgqegggpagme e O10/KeTHOE Oﬁp 30 CJABHOC

[ata nognucanus: 30.09.2024 14:47:29 YUYpPECKIACHUE BBICHICTO 06pa30BaHI/ISI
YHUKanbHbI MPOrpaMMHbIA KIKOY:

286649ee1471d400cc1£45539d5 1ed7bbe c?HKT HeTepOy

ICKUIl YHMBEPCUTET
apHoi cayx061 MUC Poccun»

PABOYASI IPOTPAMMA JUCHUILIUHBI
XUMMUAA

BakanaBpuaT mo HanpPaBJIeHUIO MOATOTOBKH
27.03.03 «CucTeMHBIil aHAJIU3 U yIIPaBJIeHUE»

HanpasiaenHocts (mpodpmib) «CucTeMHBIN aHAJIU3 U YIPABJIEHUE B
OPraHU3alHOHHO-TEXHUYECKUX CHCTEMAaX»

Canxkrt-IletepOypr



1. Ieau ¥ 3a1a4n TUCIHUIINHBI

Ieaun ocBOeHUSI TUCUHMUIINHBI

dbopmMupoBaHue 1EIOCTHOTO MHPOBO33PEHHUS W Pa3BUTHE CHUCTEMHO-
ABOJIIOLIMOHHOI'O CTUJISL MBILIJICHUS,

dbopMupoBaHuEe CHUCTEMbl XMMHYECKHUX 3HAHUN Kak (yHIaMEHTAIbHOMU
0a3bl MHKEHEPHOU MOATOTOBKH;

dbopMupoBaHUE HABBIKOB MO TPAMOTHOMY MPUMEHEHHUIO OCHOBHBIX
MOHSATUHA M 3aKOHOB XMMHUHU B TMPOIECCE HAY4YHOrO0 aHajin3a MPOOJIEMHBIX
CUTyalluii, KOTOpPBIE HWHXKEHEP JOJLKEH paspeliarb Npud CO3JAHUM HOBOU
TEXHUKHU U HOBBLIX TECXHOJIOTHH.

O03HAKOMJICHUE C UCTOPUEH U JIOTUKOW OCHOBHBIX OTKPBITUNA XUMHUH.

IIepeyenb koMneTeHI M, (POPMHUPYEMBIX B NIpoLecce H3yYeHUs JUCUMIIIMHBI

Komnerenunn Conep:xkanne

OIIK -1 CriocoOHOCTh aHAJIM3UPOBATh 3a/1a4U NPOPECCUOHATBHON

JACATCIIBHOCTH HAa OCHOBC HOHO}KGHHﬁ, 3aKOHOB U MCTOJOB B
00J1aCTH €CTECTBEHHBIX HAaYK U MAaTCMAaTHUKHU

3agaun TUCHUILINHEI

KAPTUHBI MUPA, BAXKHEHUIINX XUMUYECKUX MTOHATUAX, 3aKOHAX U TEOPUSIX;
OBJIaJICHUE YMEHUSIMU TPUMEHSATh IOJYYEHHBIE 3HAHUS ISl OOBSCHEHUS
pa3HOOOpa3HBIX XUMUYECKHUX SIBJICHUW M CBOWMCTB BEIIECTB, OLEHKH POJIU

XMMHUU B PpPa3BUTUH COBPCMCHHBIX TEXHOJIOTUH U IMOJIYYCHHHN HOBBIX

MaTePHUAJIOB;
pa3BUTHE MTO3HABATEIbHBIX HUHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEN B
IpOIecCe  CaMOCTOATEIBLHOTO TPUOOPETEHHS] XUMUYECKUX 3HAHUU
UCTIOJIb30BAaHUEM PA3UYHBIX HMCTOYHUKOB HMHPOpMAIMK, B TOM YHCIE
KOMITBIOTEPHBIX;

— BOCIIMTAaHHUC Y6C)KI[6HHOCTI/I B IIO3UTHUBHOM poin XHMMHHM B JKH3HHU
COBPCMCHHOI'O O6HIGCTBa, HCO6XOI[I/IMOCTI/I XUMHNYCCKHU Ir'paMOTHOTI'O

OTHOLIEHUS K CBOEMY 37J0POBbIO M OKpPYKaIOLIEH CpeJIE;
MIPUMEHEHUE TMOJTYYECHHBIX 3HAHUM U YMEHHUU 111 6e30MacHoro (B TOM 4YHCIIe
oOecrieueHUE MOKAapHOM  O€30MacHOCTH) HCHOJb30BAHUSI  BEIIECTB

MaTepuagoB B OBbITY, CEJIbCKOM XO3fMCTBE U HAa MPOU3BOJACTBE, PEUICHUS

MPAKTUYECKUX 3aJlad B ITOBCEJHEBHOM KWU3HH, MPEAYNPEKICHHUS SBICHUU,
HAHOCSAIIMX BPeJ 3[I0POBBIO YETIOBEKA U OKPYKAKOIIEH cpeie.

2

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 KPHUTUYCCKOC MBIIIJIICHUC

Crioco0eH pemiaTh 3a/1a4u yIpaBiIeHUS
(ananu3a) B OpraHU3aIlMOHHO-TEXHUUECKHUX
crcTeMax, BBIJENsisi 0a30BbIe COCTABIISIONINE,
OCYIIECTBIISIET IEKOMITO3UIINIO 3a/Ia9H.
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  IPUOOPETEHHBIX

3HAHUH B 001aCTU XUMHUH.

HOBBIX

OIIK-1.2. Ymeer

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

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

JIucruIuiMHaa OTHOCUTCS K 00s513aTeIbHOM 9acTh OCHOBHOM mpodeccronanbHoM
o0Opa3oBaTeIpHON MpOorpaMMbl OaKaraBpuara Mo HampasieHuto noarotoku 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 TpPyJI0€MKOCTh NUCIUTUIMHBI COCTABIISIET 4 3a4ETHBIX eAuHull, 144 4acoB.



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€MKOCTh JUCIUIUIMHBI B 3a4€THBIX 4 4
eIMHUTIAX
KonraktHas paboTa, B TOM 4yHcCIie 58 58
AyIMTOpPHbIE 3aHATHUS 56 56
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. PA3JEJI 1. CuctemaTu3zanusi B XMMHUM. 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 XMMUYECKUX MTPOLECCOB 10 2 4 4
2.5. | HampaBiieHHOCTh XUMHUYECKUX PEAKIUHl. 6 2 2 2
Oneprus ['u66ca
2.6. | CkOpOCTbh XUMHUYECKOH peaKkIy U METObI €€ 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. | MeToabl aHanM3a 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

[Tpumeuanune: MII — mynsTuMenuiiHbIN TpoekTop; JIO — maboparopHoe 060pyIOBaHHE.

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

PA3JEJI 1. Cucrematu3anus B XuMHHU. PeakniuoHHAasi CMOCOOHOCTH BellleCTB

Tema 1.1. Cucremaruzauus B xumuu. Ilepnoanyeckasi cucrema 3J;ieMEeHTOB.
Jleknuu. Ilepuonnueckunii 3axkon /.M. MenneneeBa u ctpoenue aroma. IloHsTue
nepuoauuHOCTH. Mctopust oTkpbITHsS nepuoanueckoro 3akona J[.M. Menneneesa.
Crpykrypa [lepuoanueckoii cucremsl .M. MenneneeBa. XuMmuueckas CBs3b.
IIpakTuyeckoe 3aHATHE. XAaAPAKTEPUCTHMKA DJIEMEHTA MO €ro IOJOXEHHUK B
[lepuonuueckoit cucteme. OCHOBHBIE CBEIEHHS O CTPOCHWUM aroma. Pabora ¢
Ilepuognueckoit  cucremort  snementoB  J.M. Menneneea. CocraBieHue
AJIEKTPOHHBIX MACITOPTOB JIEMEHTOB.

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



CamocrosiTteibHast padora. KoHaeHCupoBaHHOE cOCTOsiHHE BeniecTBa. CTpoeHue
TBEPABIX Tel W KUAKOCTEH. CHIIBI MEXMOJEKYJISIPHOTO W MEXATOMHOIO
B3aUMOJICHMCTBUS B TBEPABIX TENAX U KUAKOCTIX. THIBI KPUCTATUIMYECKUX PEIIETOK.
AMop@dHOE cOCTOSIHUE BEIIECTBA.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOTIOJIHUTEbHAS [ 3-5].
Tema 1.2. KucJI0THO-OCHOBHBIE M OKUCJIHUTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA
BelIeCTB

Jlekumsi. KucioTHO-OCHOBHBIE CBOWCTBA BellecTB. OCHOBHBIE MOJOXKEHHUS TEOPUU
AJEKTPOJUTHYECKON Jucconmanuu. Jluccouuamus KUCIOT, THAPOKCUIOB, COJEH.
I'mpposns comnen.
IIpakTnueckoe 3ansiTHe. Bopopoaneii moka3zarenb. HOHHBIE paBHOBeCUS B
pacTtBopax 3JeKTpouToB. Pacuer pH KuUCIOT U THIAPOKCUAOB.
IIpakTuyeckoe 3ansaTHe. OKUCITUTEIHHO-BOCCTAHOBUTENIbHBIE peakuuu. [loHsTue
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuil U ux kinaccupukanus. Baxuehue
OKUCJIUTEIN U UX TOXKAPOOIMacCHbIE CBOMCTBA. BakHelIllMe BOCCTAHOBUTEIU U UX
N0>KapOONacHbIE CBOMCTBA
JlabopaTopHas padoTa. OKMCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.
CamocrosiTenbHass padora.  l3yueHue OKHUCIHUTENIBHBIX CBOWCTB a30THOM H
KOHLEHTPUPOBAHHOW CEPHOM KHCIJIOTHI: WHIAWMBHUIYaJbHbIE 3aJaHHUsl IO TEME
(cocTaBneHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUA 3IEKTPOHHO-MOHHBIM
METOJIOM), THJIPOJIU3 COJICH.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JomoIHUuTeNbHas [3-5];

Tema 1.3. OcHOBBI O0MOXMMUM.
Jleknusi. OcHoBbl OnoxumuK. OCHOBHBIE KIIACCHI MPUPOAHBIX coeanHeHuil. benkwu,
YKUPBI, YrIeBOAbl. XUMHYECKHE IEMEHTBI B OPraHU3ME YEIOBEKa.
CamocrosTenbHas padora. GakTopsl pucka aJid 370pOBbs UEIOBEKA.
Pexomenayemas Jiureparypa:
ocHoBHas: [1, 2];
JOTIOJTHUTEITbHAS [ 3].

PA3JEJI 2. Xumnuyeckasi TepPMOAMHAMUKA U KHHETHKA
Tema 2.4. JHepreTuka XuMHYeCKHUX MPOLECCOB
Jlekumus. IloHstne TtepMmoanHaMuuecko cucTteMbl. IlapameTpel coOCTOSIHUA W
TepMoAuHaAMHUueckue QYHKIUU CcOCTOssHUS. (OCHOBHbIE TIOHSTUS XUMHUYECKOU



TEPMOAVMHAMUKHU.  OHEpPreTMKa  XUMHUYecKux  peakuuil.  IlepBwlii  3aKoH
tepMoauHaMuku. [loHsTue sHTanbnuu. TepMOXUMHUUECKHUE 3aAKOHBI.

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

IIpakTnueckoe 3ansaTHe. OnpenencHue yneNbHOW TEIUIOThl CTOPAHUS BEIIECTB.
YenbHas TEIUIOTa CrOpaHUs XMMHUYECKUX COEAMHEHUM. PacueT HU3IIEH TEIUIOTHI
cropanus o gopmyine .M. Menneneena

CamocrosiTenibHas padora. VHauBuayanbHbIE 3aJjaHUs TIO TeMe (pacueT yJelbHOU
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 peaknuii. JHeprus ['m60ca
Jlekumusi. HampaBieHHOCTh XuMHUYecKuX peakuuid. [loHsiTue caMoONnpou3BOJIBLHO
MpPOTEKAIOMMNX peakuuil. [ToHATHE SHTPONUU - MEPBI HEYNOPSAOUEHHOCTH CUCTEMBI.
Bropoi#i 3akoH TepmoauHaMuku. M300apHO-M30TEPMHUUYECKHUI MOTEHIMAN (dHEPrus
['u60ca) - kpuTepuit BO3MOKHOCTH CAMOITPOU3BOJILHOTO MPOTEKAHUS MTPOLIECCOB.
IIpakTnuyeckoe 3ansaTHe. DHeprusi ['mbOca-kpuTepuil BO3MOKHOCTH IMPOTEKAHUS
XUMHUYECKHX peakuui. PacyeTHble METOIABI ONPEAECICHUS] DHTPOIUU XUMHUUYECKHUX
peakuuii. Ormnpenenenne u300apHO-U30TEPMHUUECKOTO TOTEHIIMATA XUMHUYECKUX
peakiuii. OLeHKa BO3MOKHOCTH MPOTEKaHUS PEaKIU.

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.

Karanu3aropsl 1 KaTaJUTHYECKHE CUCTEMBbI

Jleknus. BBeneHue B XMMHMUECKYI0 KUHETHKY. CKOpPOCTh XMMHUYECKON peaKIuu.
Ckopocth xumuyeckod peakuur. OCHOBHbIE T€pMUHBI. DakTOphI, BIUAIONIUME HA
CKOPOCTh peakiuu. 3akoH aeicTByromux macc. [IpaBuno Bant-I'odda, ypaBHeHne
Appenuyca. DHeprusi aktuBauuu. Katanus. YnpaBiieHHE CKOPOCTSIMU XHUMHUYECKHUX
pEaKIIUH.
IpakTnyeckoe 3aHsaTHE. CKOPOCTH XUMHUUECKOHN peakunu. QakTopsbl, BIUSIONINE Ha
CKOpPOCTh PEAKIMU. 3aKOH JICMUCTBYIOIIMX MAcC M KMHeTH4YecKue pacyetsl. [IpaBuio
Bant-I'odda, ypaBHeHue Appenuyca, pelieHue 3ajiad Ha BIUSHUE TeMIepaTyphbl Ha
CKOpPOCTb pEaKIUil.



IIpakTnueckoe 3ansaTHe. BausHue BHEMIHUX (DAKTOPOB Ha CKOPOCTh XMMHUUYECKHX
peakuuii. XuMu4eckoe paBHOBecrue. KOHCTaHTa XUMUYECKOrO paBHOBeCUs. BiusiHue
TEMIIEpPAaTyphl, [aBJICHUSA, KOHIEHTPAUUHU PpPEArupyIOIIUX BEIIECTB, J100aBOK
VHEPTHBIX Ta30B M KaTaJau3aTOpPOB Ha XUMHYeCKoe pasHoBecue. Ilpunmun Jle
[TaTense.

CamocrosiTeibHass padora.  Buuabl XuMHYeCKHMX peakiui. THIBI CIOXKHBIX
peaKLuii: [I0CJICI0BATEIbHBIE, rapajijiebHbIe, COIIPSDKEHHBIE  PEaKLUH.
XapakTepucTUKa LENHBIX peakuui. llenHele 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 W uX kinaccupukanus. DUBUKO-XUMHUYECKUE U
OTHETYIIall[Me CBOMCTBA BOABL. PacTBOpUMOCTh M (DaKTOphI, HA HEE BIMSIOLIUE.
CriocoObl BbIpa)KE€HHUsI COCTaBa PacTBOPOB.
I[IpakTnuyeckoe 3ansTue. CriocoObl BeIpaXKEHUsI COCTaBa pacTBOpoB. be3pazmepHsbie
BEJIMYMHBI (MaccoBas JoJisi, MoJjbHas joiisi). KonmeHtpanuu —(MomisipHas
KOHLICHTpAILIMsI, MAaCCOBAsi KOHLEHTPALIHS ).
IIpakTuueckoe 3ansaTHe. 3aKoHbl Payins. /[aBieHune HachllIeHHOTO mapa. 1-i 3aKoH
Payns. Onpenenenne oObEMHON KOHIEHTPAIIMM HACBIIIEHHBIX MMapOB B E€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 3JEKTPOXUMHUU. OIJEKTPOAHBIE MOTEHUHUANbI. ['albBaHUYECKHE
MeMEeHThl W uX Kiaccudukamus. [loHsATHE d7eKTponn3a (BOMPOC BBEIHOCHTCS Ha
MPAKTUYECKOE 3aHSITHE).
IIpakTuyeckoe  3aHATHE. [loHATHE  3JIEKTPOXMMHUYECKOrO  IOTEHIIMAJA.
["anpBaHMYECKNE DIIEMEHTHI.
CamocrositeibHast pa0ora. IlepBuuHble, BTOPUYHBIE, KOHIICHTPALIMOHHBIE,
TOIUIMBHBIE  DJIEMEHTHl. XHWMHWYECKHME HUCTOYHUKU DJJIEKTPUYECKOW  DHEPIrHUH.
AKKYMYJISITOPBIL.



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

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

Jleknus. [ToHATHS KOJWYECTBEHHOTO M KaueCTBEHHOTO aHaiin3a OCHOBHBIE METO/IbI
XUMUYECKOT0 aHajn3a: TpaBUMETpus U TUTpuMeTpusi. OCHOBHBIE (PUBHKO-
XUMUYECKHUE  METOAbl  aHauu3a:  CHeKTPOPOTOMETPHUs,  IMOTECHIIMOMETPHSI,
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];

JOMOJIHUTENNbHAs [3, 5].

Tema 4.10. BBeieHne B 3K0JOTrH4eCKY0 XUMHIO
Jlekumsi. DKOJIOTMYECKasi XUMUSI: OCHOBHBIC TOHATHS U omnpenaesneHus. OCHOBHbIC
BUJIbI XUMHUYECKOTO 3arps3HeHHs OKpyxkaromer cpeabl. 3. CrocoObl CHIKCHUS
TEXHOTCHHOTO BO3JICUCTBHUS HA Cpely OOUTAHMUS.
CamocTosiTeqibHasi padoTa. MeTo/ bl KOJJMUECTBEHHOTO aHAJIM3A.
Pexomenayemasi aureparypa:
ocHoBHas: [1, 2];
JOTIOIHUTENbHAL [3, 5, 6].

5. Meroauueckue PECKOMEHIAIMA 110 OPraHu3aliui U3YICHUA TUCHUILJTUHBI

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

OO0mUMU 1IETIAMU 3aHATHH SBIISIOTCS
— 00001IeHne, CcUCTeMaTH3allks, YIUIYOJICHHE, 3aKpeIieHne TEeOPETHUSCKHUX
3HAHWH 10 KOHKPETHBIM TeMaM JUCIUIUINHEI;
— dbopMupoBaHUE YMEHWI TPUMEHSTh TOJYYCHHBIC 3HAHUS Ha TMPaKTUKE,
peanu3anus eJUHCTBA UHTSIIEKTYATbHOW W MPAKTUYECKON JeATETHHOCTH;
— BBIPa0OTKa TIPU PEIICHUN TTOCTABJICHHBIX 3a7a4d MPOodeCCHOHAIBHO 3HAYNMBIX
KauecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH, TBOPYECKOM
WHUITUATUBEI.



Llensamu NeKUUU SIBISIFOTCS
- JaThb  CUCTEMATU3UPOBAHHBIE HAY4YHBIE 3HAHUS 1O  JAUCUUILIMHE,
aKIICHTUPOBAB BHUMAHHUE Ha HAau0OJIee CIOKHBIX BOMPOCAX;

- CTUMYJIMPOBATh aKTUBHYIO MTO3HABATEIBHYIO JIEITEIIBHOCTh 00yYaronIuxcs,
CIoco0CTBOBATh (DOPMUPOBAHUIO UX TBOPUECKOTO MBILIICHUS.

B xome mnpakThueckoro 3aHATHS O0ECIEeUMBAETCS MPOLECC AKTUBHOIO
B3aUMOJICHCTBUSL O0YUYaIOIIUXCS C MpernojiaBaTesieM; MPUOOPETAIOTCS MPAKTUUYECKUE
HaBBIKM M yMeHUs. Lleab mpakTUuecKoro 3aHsATHSA: YINIYOUTb U 3aKpENuTh 3HAHUS,
MOJIyYeHHbIE Ha JICKUHUH, (OPMUPOBAHHWE HABBHIKOB HCIIOIB30BAHUS 3HAHUM IS
pellleHUs] MPAKTUYECKUX 3a]1ad; BBIINOJHEHUE TECTOBBIX 3aJaHUM 1O MPOBEPKE
MOJIYYEHHBIX 3HAHUM U YMEHHUM.

CamocTtosarenbHass pabora oOyyaromuXcsi HampaBieHa Ha YriyOjleHue u
3aKperyieHne 3HAHWM, TMOJYYCHHBIX Ha JICKIUSIX M JAPYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEJILHOTO aKTUBHOTO NPUOOPETEHUS] HOBBIX, JOMOTHUTEIHHBIX
3HAHUM, TOATOTOBKY K MPEACTOSIIUM 3aHATUSIM.

6. OneHOYHBIC MAaTEPHAJIBI IO JUCHUIIIMHE

Texymuit KOHTPOJIb YCIIEBAEMOCTH 00ECTICYMBAET OLICHUBAHUE X0J1a OCBOCHUS
JUCLUUIUIMHBI, TPOBOJUTCS B COOTBETCTBUU C COAEPKAHUEM JUCLUIUIMHBI IO BUJIAM
3aHATHI B opMe Ompoca, pelieHus 3a1ad, TECTUPOBAHMUS.

[IpoMesxkyTouHas arrectanus OOECHeYHBAET OIICHMBAHWE MPOMEKYTOUHBIX H
OKOHYATEJIbHBIX PE3YJNbTATOB OOyUYEHUS MO JUCLUIUIUHE, MPOBOAUTCS B (dopme
AK3aMEHa.

6.1. IIlpuMepHbBIe OLIEHOYHbIE MATEPHAJIBI:

6.1.1. Texymero KOHTPOJIA

Tunosbie Bonpockl 1Sl onpoca:

1) Halite ompeneneHue OTHOCUTEIbHOM AaTOMHOW MacChl, OTHOCHUTEIbHOU
MOJIEKYISIPHON MacChl, MOJISIPHOW MacChl, MOJIsl, MOJISIPHOTO 00beMma.

2) Kak U3MEHSI0TCA METAIUIMYECKHE U HEMETAUIMYECKUE CBOMCTBA B rpymHmax
U nepuogax?

3) HazoBute TUIBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

4) Tlpu KakuX yCIOBHUSAX BO3pACTAET SHTPOIHUS B XUMUYECKHX ITpo1ieccax?

5) Kakumu cnocobaMu MOXKHO pacCUMTaTh HU3IIYI0 TEIUIOTY CrOpaHHs
BEIECTB?

6) Kak BiusieT U3MEHEHUE TeMIEepaTyphl, JaBICHHUS, KOHIIEHTPAIIMU BEILECTB
Ha paBHOBECHUE B XUMUUYECKON peaKun?

7) llpuBeaute npuMepbl ICTUHHBIX PACTBOPOB.

8) B uem 3akirogaercs CymHOCTh 3aKoHa pa3z0asieHust OctBanbaa?

9) Chopmynupyiite BTopoit 3aKoH Payiis.
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10) HazoBuTE OCHOBHBIE HHCTPYMEHTAJIBHBIE METO/Ibl XUMHUECKOTO aHAIN3A.

TunoBble 3a7a4u:

1) CkoabKO KMOJIEH UCXOIHBIX BEIIECTB YYACTBYET B pEaKIMUi TOPEHUS B
Bo3nyxe 1 kmomns CH3z-O-C3H7?

2) VI3 mepeyuciaeHHbIX HIKE XapaKTEPUCTUK aTOMOB IEPUOIMYECKU

U3MEHsIeTCs

a) 3apsj sazpa aToma; 0) OTHOCUTENbHAS aTOMHAs Macca; B) YUCJIO SHEPTreTUYECKUX
YPOBHEHN B aTOME; T') YUCJIO JIEKTPOHOB Ha BHELUIHEM YHEPTreTUYECKOM YPOBHE.
BriGepute 1 3anuimTe BepHbI OTBET (OTBETHI).

3) Cronbko kr CeHsCOH cropeno, eciu B pe3ysbTaTe 00pazosanock 25 m3
napoB Boxsl. Temneparypa 11°C, nasnenue 1,3 ar.

4) Hemertannnueckue CBOMCTBA JIEMEHTOB, HAXOISAIIUXCS B TJIABHBIX
NOJIrPYIIax NepPUOANIECKON CUCTEMbI, HanboJee IPKO BBIPAKEHBI Y JJIEMEHTOB,
PacIoIOKEHHBIX
a) B BEpXHEH 4aCTH MOATPYNIIBI; 0) B CepeIMHE TOATPYIINBI;, B) B HUKHEH 4acTH
MOATPYMIIBL; T) Y BCEX AJIEMEHTOB MOATPYIIIBI TPUMEPHO OJIMHAKOBO.

5) CKoNbKO HEUTPOHOB COAEPIKUTCS B ATOME AJIEMEHTA C MOPSAIKOBBIM
HOMEpoM 537
6) Kakoe umncio aToMoB cofiepkuTcs B 00pasiie kaiabitus Ca maccoi 4 17
7) KakoBa MakcumaibHasi BAJICHTHOCTh 3JIEMEHTA, UMEIOIIETO 3JIEKTPOHHBIN
nacnopt 1522522p°3s23p2?
8) Cpenu npeyio)KeHHOTO psijia BEIIECTB BRIOCPUTE BEIIECTBA, OTHOCSIITHECS K
KJIaCCy KUCIIOT:
NaH; Ca(OH)g; HBr; Oz; HzSiOg, CH3COOH; BaO.
9) 3anumuTe ypaBHEHHs pEakiMii sAepHOro pacmaja: miyToHuii-239 (a);
panauii-228 (3).
10) 3anumure MOJHOE ypaBHEHUE CICAYIONICH SACPHON peakiuu: Marauii-24
(%1d, o).
11) OnunakoBsl 11 TOHATHS "deMeHT" u "atoMm"? OTBET MOSICHUTE.
12) [IpuBenute npuMepsl 2-X MPOCTHIX U 2-X CIOKHBIX BEIIECTB —
okucnutenei. Kakoe mpoctoe BelecTBO SBISETCS CUIbHEUIINM OKUCTUTENEM?
13) Tutan oTHOCUTCS K S-, P-, d- i f- syremenTam?
14) IIpuBenuTe npuMepbl BEIIECTB C KOBAJIGHTHOW MOJISIPHON U KOBAJIGHTHOU
HENOJIIPHOU CBA3BIO.
15) Bpiuncnuth HHU3IIYIO TEIUIOTY CropaHusi apeBecuHbl mo dopmyne JI.H.
MenneneeBa. CocraB apeBecunbl: C - 51 %, H - 12 %, (O+N) - 35 %,
ocTtanpHOE Biara W.
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16) Onpenenutsb, Npu Kakou TeMIiepaType HAUHETCS pEaKIUs pPa3IoKeHUS
KapOoHaTa KaJbI[us:
CaCOs3 (me) = CaO(mg,) + CO; @)
17) He mnpousBoas pacyeToB, ONPEAECIUTh BO3MOXKHOCTH M  YCJIOBHUS
IPOTEKAHUs CIEIYIOLIEro mpouecca:

N> Pk 20, s 67 kl[oc = 2NO, @)
18) Hamumure BbIpaxkeHHE JUIsl BBIYUCIICHMS TEIUIOBOro 3(dekra peakuuu
ropeanst CsHi1OH B Bo3nyxe o 1-my u 2-my cienctButo 3akoHa ['ecca.
19) Beruucnuth TemnoBoit 3¢ ekt peakiuu ropenus stuneHa CoHi. Boipazuthb
ATy BEIMYUHY B KJ[JK/KT.
20) Meranon nonyyaercs B pedynbTare peakuuu CO () + 2H; (<> CH30H (5
+ 128 xJx.
21) Kakumu cnocobaMu MOKHO YBEJIMYUTH BbIXOA MeTaHosa?  OTBeT
TIOSICHUTE.
22) Kak usmenurcs ckopocts npsimoii peakiuu 4HCI + O, <> 2Cl, + 2H,0

a) Mpu yBeJInuyeHUU o0beMa CUCTEMBI B 2 paza?

0) npu yBenudyenuu konueHntpanuu HCI B 3 paza?

B) IIpHU YBEJIMUCHUH oObeMa B 2 pasza’?
23) Kax u3MeHHUTCS CKOpPOCTh pPEaKIMM IpH MOHWKEHWU TeMIepaTyphl B
cucteme co 150°C go 120°C, ecnu npu nosbimeHuu Temmneparypsl Ha 40°
CKOpPOCTbh 3TOM peakiiny yBenauumiach B 81 paz?
24) Halinute KOHCTAaHTY CKOPOCTH IpsiMoi peakiuu 2A + B <> C, 3Has, 4To
npu KoHIeHTpanusx A u B, coorBercTtBeHHO, paBHBIX 0,5 1 0,6 mMomnb/i, ee
ckopocTh cocTaniser 0,018 Monb/n- MuH.
25) Yemy paBHa maccoBas gosis HuTpaT ammoHuss NHsNOs B 0,5 M
pactBope mioTHOCTRI0 1,09 1/mMn?
26) Ompenenure MOJSPHOCTH 25 %-HOro pacTtBopa YKCYCHOW KHCJIOTHI
CH3;COOH, nmotaocTeio 1,21 1/™Mit.
27) Borunciurs pH 10 M pacteopa HNO:s.
28) pH pactBopa paseH 8. BerauciuTh KoHIeHTpanuo noHoB H u OH™ B
OTOM pacTBOPE.
29) Ilpu kakoi Temmeparype IOJDKEH 3aMEp3HYyTh BOJHBIA PacTBOP
caxapa, B koropom MaccoBas 1011 C12H22011 paBua 50 %?
B3peIBOONACHEI JIM  HACBILCHHBIE Iapel rekcana mpu  40°C?
Atmochepnoe nasnenue 755 mm pt crt, KIIP rekcana 0,98% - 5,48%7?
30) OTHOCHUTENBHAS IOTHOCTH MAPOB JMHEHHOTO MPEAEIbHOr0 YIIIeBOA0POIa

1o kuciaopoay paBHa 1,375. BeiBenuTe MOJNIEKYIAPHYIO (DOPMYITY 3TOTO COCTMHEHUS.
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Tunosblie 3a/laHUdA 1JIAd TCCTUPOBAHUA:

1)
Bomnpoc Ne 1 Bonpoc Ne 2
ATOMHBIN HOMCD 1) YHCJIO DJIEMEHTaPHBIX FeOMeTpI/I‘{eCKYIO 1) TJIaBHOE KBAaHTOBOE

3JIEMEHTA HacTull B aTomMe (dbopMy aTOMHBIX ncino
IIOKa3hIBAET: 2) YHCJIO HYKJIOHOB B aTOME€ 0p6HTaHeI‘;I 2) [M000YHOE KBAHT. YHCIIO
3) YHUCIIO HeﬁTpOHOB B XapaKTepH3yeT: 3) MAarHuTHOC KBAHT. YHUCJIO
aToMe
4) YHCJIO IMPOTOHOB B aTOME 4) CIIMH
Bonpoc Ne 3 Bonpoc Ne 4
OnekrpoHHas Gopmysa 1) 2l Dnemenr, 1) maruwuit
BHEILIHETO JJIEKTPOHHOT O 2) 351 HEBO30YKACHHBIN aTOM 2) yriepon
cJ10s1 HanbojIee aKTUBHOIO > KOTOpPOI'o HE COACPIKUT
, 3) 3s 3) cepa
McETraJuia: 5 1 HECIMApCHHBIX JJICKTPOHOB, -
4) 35°3p 3To 4) KpeMHuit
Bonpoc Ne § Bonpoc Ne 6
B OCHOBHOM COCTOSIHUH 1) 1 Yucno mpoTOHOB B aTOME ]_) 33
YUCIIO HECTIAPEHHBIX 2) 2 3JIEMEHTA, KOTOPbIA 2) 50
JJIEKTPOHOB B aTOME HaXOIUTCS B 4 TIepHo/ie U B
. 3)3 N 3) 40
¢docdopa pasHo: rinaBHoi noxarpymnme V
4) 4 IPYNIIBI PABHO: 4) 23
Bomnpoc Ne 7 Bomnpoc Ne 8
MakcumanpHoe umcio | 1) 2 OGee uncio 1) 2
p-2JIEMEHTOB B 2) 10 S — DJIEMEHTOB B 2) 10
KaKJIOM ITePHO/IC 3) 6 MNEPUOIUICCKONU CUCTEME 3) 12
aBHO:
paBHO 4) 14 P 4) 14

Bonpoc Ne 9

Bonpoc Ne 10

CaMbIi aKTUBHBIN

1) s-anemenTam

CaMBbIil aKTUBHBIN

1) s-aneMenTam

MeTasut 2) d-amemeHTam HeMeTal 2) d-snemeHTaM
NIEPUOJUYECKOM 3) p-aneMeHTaM IIEPHOMIECKOM 3) p-aneMeHTam
CUCTEMBI OTHOCUTCS K 4) f-aeMeHTaM CUCTEMBI OTHOCUTCSH K 4) f-anemeHTamM
2.
Bomnpoc Ne 1
Kaxkast ux npuBeeHHBIX peakuil ABISIETCS 1) A+3B S 2C - 10 x/Ix
AK30TEPMHUYECKOM:
2) AtBH20 xIx S C+ ]|
3)2A+B S 2C AH<0
4HA+BS3C AH>0
Bonpoc Ne 2

HpI/I KaKOM COOTHOIIIEHHH SHTAIBIIMHUHOTO U

3HTpOl'IPII>iHOI‘0 (I)aKTopOB pCaKkiusa BO3MOKHA

IIPU JTIOOBIX YCIOBUSX:

1) AH<0u AS <0

2) AH<0wu AS >0

3) AH>0uAS <0
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4)AH>0u AS >0

Bomnpoc Ne 3

IIpu paccMOTpEeHNH XUMUYECKON peaKLuu
IIOHATHE «CUCTEMA» 03HA4aAeT

1) UCXO/HbBIC pearcHThI

2) MPOAYKThI XUMUYECKOW PEeaKIHK

3) peakIMOHHBIN COCY/T

4) ucXOoIHBIE peareHThl U MPOAYKThl pEaKuu

Bomnpoc Ne 4

N3osmpoBaHHas cucreMa ¢ OKpyXKarolen ee
cpenoim

1) oOMeHuBaeTcsl F3HEPrUe, HO HE
00MEHHBaeTCs BELIECTBOM

2) He 0OMEHUBAETCS HU BEIIECTBOM, HU
SHEprueu

3) oOMeHuBaeTCs BEIIECTBOM, HO HE
0OMEeHUBaeTCs YHEpruent

4) oOMeHMBaeTCs U PHEPTHE, U BEIIECTBOM

Bomnpoc Ne 5

[1epBblii 3aKOH TEPMOJMHAMUKH 3aITMCHIBACTCS
CIIeTYIOIUM 00pa3om

1) pV =nRT

2) k = RINA

3) k = Aexp(-E4/RT)

4)AQ=AU+A

Bomnpoc Ne 6

Kakast u3 npuBeIeHHBIX BEJINYMH HE SBISETCS
TePMOJUHAMUYECKON (DYHKIIUEH COCTOSTHUS

1) sHTambIUsA

2) naBJCHHE

3) sueprus I'n66ca

4) sHTpOHUs

3.

Bonpoc Ne 1

B 3aBucumocTtu ot arperaTHoro

1) KUIKUMH, TPO3PAYHBIMU, OKPAIIIEHHBIMH

COCTOAHUA PACTBOPHUTCIIA PaCTBOPLI

2) TBepAbIMHU, aMOP(HBIMHU, CTEKII000pa3HBIMU

OBIBAIOT

3) TBEpABIMU, KUAKUMHU, Ta3000pa3HBIMU

4) ra3000pa3HbIMHU, )KUJIKUMH, MyTHBIMH

Bomnpoc Ne 2

3aBHUCHMOCTD pacTBOPpUMOCTHU I'a30B OT
HAABJICHUSA OIIPEACIACTCA 3dKOHOM

1) Boiins-Mapuotra

2) ABorapo

3) I'enpu

4) Bropruia

Bomnpoc Ne 3

Z[J'ISI MMPUTOTOBJICHUA

1) 15 r commu 1 300 T BOJIBI

300 r 5 %-Horo pacTBOpa MOBAPEHHON COJIU

2) 51 conmu u 295 T BOJIbI

B BOJIE HEOOXOJUMO

3) 5 comu u 300 T BoABI

4) 15 r conu u 285 T BOJIbI

Bomnpoc Ne 4
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B 1 1 pactBopa conepxxurcs 6 T 1) 0,1 monb/kr
kapoamua CO(NH2)2. MossipocTh 2)61/n
3TOr0 pacTBOpPa COCTABIISAET 3) 0,1 momw/n
4) 6 T/kr

Bomnpoc Ne 5§
B emkoctu Ne 1 Haxoautes 50 r anetona, | 1) Gombiie B emkoct Ne 1
a B eMKkocTH Ne 2 — 50 r anetona u 50 r 2) Gonbie B eMKocTH Ne 2
BO/IbL. J[aBJieHUE TTapa aleToHa HaJl 3) OMMHAKOBO B 00EHX EMKOCTSIX
pacTBOpOM 4) naBjeHue napa OTCyTCTBYET

Bomnpoc Ne 6
[Ipu cTangapTHOM TeMIiepaType )KUAKOCTh 1) komnonentom  Ne 1
Ne 1 umeer naenenune HacwimeHHoro napa 100 mm | 2) kommonenrom  Ne 2
pT.CT., a )kuaKocTh Ne 2 — 150 MM pr.CT. 3) conepxkaHnue
XKunkoct cMenianu B COOTHOIICHUH KOMIIOHEHTOB B ITape 0JIMHAKOBO
1 : 1 u moasepriu neperonke. [laposast daza 4) 5KUIAKOCTH HE UCTIaPSIFOTCS
oOoraraercs:

Bonpoc Ne 7
[Ipu Gosee HU3KOM TemmepaType 3amep3aeT 1) 100 r sranona C2HsOH
pacTBOp, NPUTOTOBIIEHHBIN U3 2 JI BOJBI U 2) 100 r nponanona C3H7OH

3) 100 r metanona CH3OH

4) 100 r stunenriaukosst C2HeO2

6.1.2. IIpome:xyTO4HOI aTTECTAIIUU
IIpumepHbIii MepeYeHb BONPOCOB, BBIHOCMMbIX HA 9K3aMEH

1. CriocoOsI BeIpaKEHHsI COCTaBa PACTBOPOB.

2. PacdeT MoJIsIpHOM KOHIIEHTpAILIMHU pacTBopa (MoJisipHOCTH M).

3. PacueT MaccoBoii 101u BelecTBa B pactBope (%-HOM KOHIICHTPALUU ®).

4. Bausinue temnepaTypsbl, AaBieHus (3akoH ['eHpu), Hanuuus npuMecen Ha
PacTBOPUMOCTD Ia30B B JKUAKOCTSX.

5. KonnuratusHble CBOKCTBA pacTBOPOB. TeMmeparypa KUIEHUS U 3aMep3aHus
pPacTBOPOB (CPABHUTH C UUCTHIM pacTBOpuUTeNeM). OU3NUECKUl CMBICIT
KPUOCKOIMYECKON 1 30YJIMOCKONMNYECKON KOHCTAHT.

6. Ucnapenue. J[aBineHne HACHIIIEHHOTO Mapa MpHu pa3iudyHbIX TEMIIEpATypax v Ipu
TEMIIEpaType KUTICHUSI.

7. llpumepsl pacTBOPOB BIEKTPOJIUTOB U  HEINEKTpoauToB. CryneHuaras
JUCCOLMAIINSI MHOTOOCHOBHBIX KUCJIOT U ABYXKUCIOTHBIX THAPOKCUAOB B BOJHOM
pacTBope.

8. lucniepcHble cucteMbl (KiacCuPUKAIMS IO COCTaBY, IPUMEPBI JUCIIEPCHBIX
CHUCTEM Ha MOKapax, NPUUUHbl YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM).
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9. Knnaccudukanus 1ucrnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO.

10. IIpnumHBI yCTOWYMBOCTH IUCIEPCHBIX CUCTEM. Pa3pylieHne KoJaaouaoB.

11. DnexTpoaHbII NOTEHINAI.

12. CpoiicTBa psila HANPSHKEHUM.

13. N'anpBaHUUYECKHUE AIEMEHTHI U UX KIacCUu(uKaius.

14. Dnektponus coneil.

15. Koppo3zus metannoB. CriocoObl 3aIUThl OT KOPPO3HH.

16. Knaccudukaiusi BBICOKOMOJIIEKYISIPHBIX COEAMHEHUN U X OCOOEHHOCTH.

17. CnocoObl Moay4YeHUs MOJIUMEPOB.

18. Kayuyku. IInactmaccel. XuMUYECKHE BOJOKHA.

19. 3axon I'ecca. Beipaxenue ais teraoBoro 3gdekra peakiuu ropenus mno 1 u 2-
My CJIEICTBUSIM 3aKoHa ['ecca.

20. TermoBoit addext peakmuit (coorHomenne Q u AH st sag0- 1
HK30TEPMUYECKUX peaKuil). Y 1eapHas TEIIoTa CropaHusl.

21. OueHka U3MEHEHHUS SHTPOIUU B Pa3IMYHBIX Mpolieccax (MchnapeHus,
KOHJICHCAIINH, TUIABJIEHUS, KPUCTAIIIN3aLUN,BO3TOHKH ).

22. TepmoauHaMuyeckrue (PYHKIIMU COCTOSIHUS U UX PA3MEPHOCTh. Y paBHEHHE
['m66ca. DHTATBNUUHBIA U SHTPONUHHBIN (PAKTOPHI, UX BIUSHHUE HA IPOTEKAHUE
peaKIuil TPy HU3KKX U BBICOKUX TEMIIEpATypax.

23. O1ieHKa BO3MOXHOCTH U YCJIOBHI POTEKAHUS PEAKIIUN.

24. 3aKkoH IEUCTBYIONIUX Macc. BripaxkeHne st CKOPOCTH NMPSMOUA B 0OpaTHOM
peakiuu. @U3NYECKUN CMBICT KOHCTAHTBI CKOPOCTH PEAKIIUU.

25. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEpaTyphl, 1aBlICHUs, U3MEHEHUST 00beMa
cucteMbl. PacueTHble 3a1aun.

26. Tumnbl cnoxHbIX peakuuil. [IoHsITHE pa3BETBICHHBIX U HEPA3BETBICHHBIX LEMHBIX
peakiun, NpUMEpPhl paauKaIoB.

27. KoHCTaHTa XMMUYECKOT'O PaBHOBECHS.

28. BnusiHue TeMIiepaTyphl, 1aBJIE€HUS, KOHLIEHTPALMK BEIIECTB HA PABHOBECHE B
xumuueckon peaknuu (mpunuui Jle [latense). 3agayn.

29. IIpyunHa yBEIMYEHMS CKOPOCTH PEAKLUU IIPU MOBBILIEHUN TEMIIEPATYPBHI.
[TpaBuno Bant-T'odda. YpaBuenue Appennyca. JHeprus akTUBAIIUH.

30. CrexuoMeTprU4YeCKUe 3aKOHbI XUMUHU.

31. OcHOBHBIE MOHATUS XMMUU: OTHOCUTEIbHAS aTOMHAs1, MOJIEKYJIsIpHasl Macca,
MOJISIpHasi Macca, MOJIb, MOJISIPHBIN 00beM.

32. Pacuetsl 0 ypaBHEHUSIM XUMUYECKUX peakiuil. OnpeaenaeHue yucia MoJib
MCXOJHBIX BELIECTB U MPOAYKTOB PEAKLIMU 110 YPABHEHUIO PEAKIIMN TOPEHHUS.

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

34. OnpeneneHue IIIOTHOCTH ra3a WM napa IpHy 3aaHHbIX TEMIIEpaType U
JABIICHUH.
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35. Pacuet momnsipHOro 00beMa raza Wid mnapa fnpu 3aJIaHHbIX TEMIIEpaType U
JABJICHUH.

36. Pacuer mnoTHOCTH Ta3a Wiy mapa mno Apyromy rasy (BoAoOpoAy, KUCIOPOAY,
BO3/IyXY, a30Ty).

37. Knaccudukanus HEOpraHUYeCKUX BEIIECTB (OCHOBHBIE OKCHU/IbI, KUCIOTHBIE
OKCH/JIbI, KUCIIOTBI, TUAPOKCHIBI, COJIH).

38. [IpuMepsl 1) MPOCTHIX U CIOXKHBIX TOPIOYMX U HETOPIOYUX BEHIECTB; 2) MPOCTHIX
Y CJIO’KHBIX HETOPIOYMX, HO MIPEACTABISIONINX MMOXKAPHYIO OMACHOCTH BEIIECTB; 3)
MPOCTHIX U CJIOKHBIX OTHETYIIAIIUX BEIIECTB; 4) MPOCTHIX U CJIOKHBIX BEIIECTB,
MPEACTABISIONIMX OMACHOCTh MPU B3aUMOJICUCTBUU C BOJIOM; 5) MPOCTHIX U CIIOKHBIX
BEIIECTB — OKUCIIUTEINICH; 6) CUIIbHBIX BOCCTAHOBUTEIICH.

39. 3MeHeHre MeTATMYECKUX U HEMETAITMYECKUX CBOMCTB B IPYIINaX U
nepuoiax.

40. DnexTpoHHBIE MacmopTa daeMeHTOB. OTnpeIesIeHIe YKciia MPOTOHOB,
AIIEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HECTIAPEHHBIX JICKTPOHOB, 3HAUCHHS TJIABHOTO
KBaHTOBOT'O YHMCJIA, YKCJIa SHEpreTuueckux yposHei. Ilpuectu nmpumepst 3-d u 4-p
AJIEMEHTOB.

41. IlpuMepsbl BELIECTB C pa3IMYHBIMU THIIAMH XUMHUUYECKOM CBA3U (KOBAJICHTHAsS
NOJISIpHAs!, KOBAJICHTHASI HEMOJISIPHAS, MOHHASA, METAJUINYECKasi, BOJIOPOIHAS).

42. OCHOBHBIE MOJIOKEHUS TEOPUU OKUCIEHHS — BOCCTAHOBJIEHUS.

43. Turnbl OKACINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

44. Baxxnelmme OKACINUTENN U BOCCTAHOBUTEH.

45. OcHOBHBIE XUMHUYECKHE METOIbI aHAIN3a BEIECTB.

46. OcHOBHBIC (PH3UKO-XUMUUYECKUE METOIbI aHATN3a BEIIECTB.

47. IlpupoaHbIe COCTUHECHUS: OCIKU, KUPBI, YTIICBOIBI.

48. XuMus U 3alIUTa OKPYKAIOIIEH CpeIbl.

49. TlepepaboTka OpraHUYECKOTO TOILTMBA: epepaboTka HedTH, mepepaboTka
KaMEHHOTO YTJIsi, TepepadoTKa IPUPOTHOTO rasa.

50. XuMHus U 310pOBBE YEIOBEKA.

6.2. lIkana omeHMBaHUA Pe3yJIbTATOB MPOMEKYTOYHOH AaTTeCTANMH U
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHHNBAHMA BKIIOYACT:

dopma [Toxazarenn

Kpurepuu BbicTaBieHHS OLEHOK [IIxana oneHuBaHus
KOHTPOJISL OLICHUBaHUS
JK3aMEH MPaBUJIBHOCTD U | JaH TMPABUJIbHBIN, IOJHBIM OTBET HA OTJIMYHO

MOJIHOTA OTBETA | IIOCTABJICHHBIN BOIIPOC, IIOKa3aHa

COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 110
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AUCHUIITIMHE, NO0Ka3aTCIbHO PACKPBITHI
OCHOBHBEIC TIOJIOKCHHUA BOIIPOCOB,
MOT'YT OBITh AOMMYHICHBI HCAOYCTHI,
HCITPABJICHHLIC CaMOCTOATCIIbHO B
mponecce OTBETA.

JJaH  TpaBWIbHBIM,  HEJOCTATOYHO XOPOLLO
MOJHBIA OTBET HaA TIOCTaBJICHHBLIN
BOIIPOC, TNOKAa3aHO YMEHHUE BBIJACIUTH
CYILIECTBEHHBIE W HECYUIECTBEHHBIE
MPU3HAKK, TMPUYHUHHO-CJICICTBEHHbBIC
CBSI3W; MOTYT  OBITh  JIOTYIICHBI
HEJIOYEThI, UCIIPABJICHHBIE C TTOMOIIBIO
MpEIoIaBaTesl.

JaH HCEAOCTAaTOYHO HpaBI/IJ'IBHBII\/’I u YAOBJICTBOPUTCIIBHO

MOJIHBIN OTBET; JIOTHKa u

MOCJIEZIOBATEIbHOCTD W3JI0KEHUs

UMEIOT  HapylleHHus; B  OTBETE

OTCYTCTBYIOT BBIBOJIBI.

OTBET MIpe/ICTaBIseT co00i1 | HeYIOBJIETBOPUTEIHHO
pa3po3HEHHbIE 3HaHUSA c

CYIICCTBCHHBIMU OIIHOKaMU 110

BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTbD, HEJIOTHYHOCTb
U3JIOKEHUS;  JOMOJIHUTENbHBIE U

YTOYHSIOIINE BOMPOCHI HE MPUBOJAAT K

KOpPpPEKIHUH OTBETA HA BOIIPOC.

7. PecypcHoe obecnieyeHHe JUCHUUNIUHBI
7.1. JInnieH3HOHHOE U CBOOOJAHO pacIpoCcTPaHsieMoe NPOrpaMMHoOe
o0ecrneyeHne 0TE4eCTBEHHOr 0 MPOU3BOACTBA

- MoitOduc Ob6pazoBanue [[10-41B-124] - TlonHBI KOMIUIEKT pEIaKTOPOB
TEKCTOBBIX JIOKYMCHTOB M JJICKTPOHHBIX TAaOJHI], a TakKe WHCTPYMCHTAPUH s
paboThl ¢ TpaduyeckuMu npe3eHTanusaMu [CBoOoIHO pacrpocTpaHsemoe. Homep B
EnuHOM peecTpe pOCCHUCKHX TpOTpamMM JUIS JJICKTPOHHBIX BBIYHCIHUTEIBLHBIX
MaIluH 1 0a3 gaHHbIX - 4557]

- Astra Linux Common Edition pemu3 Open [[10-25B-603] - OnepanvonHas
cucrema obmiero HazaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnmmHOoM peecTpe pOCCHHUCKHAX MPOTpaMM IS
9JICKTPOHHBIX BEIYHCIUTEILHBIX MAIIMH U 0a3 JaHHbIX - 4433]

7.2. IIpodeccuonabHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIEC
CHCTEMBI
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Nudopmanmonnas crnpaBouHasi cucteMa — CepBep OpraHoB rocy/1apCTBEHHOM
Bnactu  Poccuiickoit  ®@epepamuu  http://poccusi.pd/  (cBOOOAHBIA  JOCTYM);
npodeccuoHanpHble 0a3bl naHHbIX — llopTanm OTKpBITBIX AaHHBIX Poccuiickoi
Oeneparun  https://data.gov.ru/  (cBoOoaHbIN  nmocTyn); QeaepaibHbIA  MOPTA
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOJHBIN JOCTYI); CHUCTEMa
opunmManbHOrO  ONMYONHMKOBAaHHWS  TPABOBBIX AaKTOB B  OJJCKTPOHHOM  BHIE
http://publication.pravo.gov.ru/  (cBoOOmHBIH  gocTym); (deaepaabHbId  MOPTa
«CoBepIIeHCTBOBAHNE TOCYIapCTBEHHOTO yTIPaBICHHUS https://ar.gov.ru
(cBOOOAHBIN JOCTYIN); AJIEKTpOHHAas Oubnnoreka yHuBepcuTera http://elib.igps.ru
(aBTOpPU30BaHHBIA JOCTYM); DSJIEKTPOHHO-OMOmuoreynas cucrema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBropruzoBaHHBII OCTYII).

7.3. Jluteparypa

OcHoBHas TUTEpPaATYypAa

1. I'nmunka, Hukonait Jleonnmouu. OOmas xumusi: yueOHoe mocooue / H. JI.
I'munka. - u3a. crep. - M.: KnoPyc, 2013. - 752 c. - bubnuorp.: ¢. 725-747 . - And.
yKa3.: c. 727-728. - Tlpenm. ykas.: ¢. 729-747. - ISBN 978-5-406-02934-3.

2. Xumus: kype nekiuii: [rpud MUC] / E. I'. KopobGeitaukosa [u ap.] ; pexn. B.
C. Apramonos. - CI16: CII6Y I'TIC MYC Poccun, 2011. - 424 c.

Pexxum pocrtyma: http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-
4088-89b2-2aaa3be48098

JlonoiHNTEIbHAS JJUTEpaTypa

1. KopobGeitnukoBa, Enena I'epmanoBHa. XuMHUS B onpeielIeHUsSIX, TaOIuIax,
TUTIOBBIX 3a7avax: yueOHoe nmocoowue: [rpud MUC]. Y. | / E. T'. KopobGeiinukosa, H.
10. KoxxeBunkosa; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccuu, 2019. - 286 c.

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

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

2. Jloxxkuna, Onpra BaagumupoBHa. XuMHudeckass HICHTH(UKAIUSA U aHAJIH3.
Xumuueckne, (U3NKO-XUMHUYECKHE W (U3MUECKHEe METOAbl aHaliu3a. YdeOHoe
nocobue / O.B. Jloxkuna, E.I'. KopoGeitnukoBa - CII6.: Cankt-IleTepOyprekmii
yauepcuteT [ TIC MUC Poccun, 2017. — 124 c.

3. Jloxkunaa, Omnpra BragumMupoBHA. OIKOJOTHYECKas XHUMHS: YydeOHOE
nocobue. [rpup MUC]. / O.B. Jloxkkuna, E.I'. KopobGetinukosa, B.H. Jloxkun / -
CIIG. : CIIoY I'TIC MYC Poccun, 2019. — 208 c.

Pexxum  mocrtyma:  http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-

44b6-b1af-85d19495751c&query=Jloxkknaa&remote=false
4. Jloxkuna, Onsra BnagumupoBHa. KoOHTpoib UM NPOrHO3UPOBAHUE

3(GhEeKTUBHOCTH yHpaBICHUS YPE3BBIYAMHBIM  BO3JICMCTBHEM TpaHCIOpPTAa Ha
TOPOJCKYIO cpeay u Hacenenue: moHorpadus / O.B. Jloxkuna, B.H. Jloxkun / -
CIl6.: CIIoY TITIC MUC Poccuu, 2020. — 220 c. Pexum moctyma:
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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
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

7.4. MaTepuajibHO-TeXHUYECKOE o0ecredeHue

Jis mpoBeneHHss W OOeCHEYeHHs] 3aHATUM MCHOJIB3YIOTCS MOMEIICHMUS,
KOTOpbIE MPEJCTABISAIOT COO0OM y4deOHbIE ayAUTOPUHM MJisi MPOBEACHHS Y4EOHBIX
3aHATHM, TNPEAYCMOTPEHHBIX  00pa3oBaTENbHOM  MPOrpaMMoOM,  OCHAallleHHbIE
000OpyZOBaHMEM M TEXHUYECKMMHU CpEACTBAMH OOYyUY€HHs: aBTOMATHU3UPOBAHHOE
pabouee MecTO MpenojaBareis, MapKepHas I0CKa, MYJIbTUMEIUMHBIA MPOEKTOp,
II0CaJJOYHBIE MECTa 00YYaIOIINXCS.

[Tomemenuss [1s1  caMOCTOATENBHOM pabOThl OOYYaIOUIMXCS OCHALICHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJIKIIOUeHUS K cetu «MHTepHeT» u
o0ecnieyeHrneM J0CTyna K JIEKTPOHHOM HMH(OPMALMOHHO-00pa30BaTEIbHON cpene
YHUBEPCHUTETA.

JUis mpoBeieHUs! 1TaOOpaTOPHBIX pabOT UCIIONb3yeTCs 1a00paTOpusl XUMUH.

ABTOP: JOKTOp Te€X. HAyK, KaHIUJAT XUM. HayK, goreHT O.B. Jloxkuna
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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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