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He.]'II/I H 32294 T CHUIIJINHbI

lleJm 0CB0€HUA 0”Cl{ul’lﬂulibl.‘

e (opMHUpOBaHME LEJIOCTHOTO MHPOBO33PEHHUS U PA3BUTUE CHUCTEMHO-
ABOJIIOLIMOHHOTO CTUJISI MBILIUIEHUS;

e (opMUPOBAHHE CUCTEMbl XMMHUYECKUX 3HAHUN Kak (pyHIAaMeHTaIbHOU
0a3bl MHKEHEPHOU MOATOTOBKH;

e (opMHUPOBaHHME HABBIKOB 10 TPAMOTHOMY IIPUMEHEHUIO OCHOBHBIX ITOHSI-
TUH U 3aKOHOB XMMUH B MPOIIECCE HAYYHOI'O aHaJIn3a MPOOJIEMHBIX CUTYaluil, KO-
TOpPbIE MHXKECHEP AOJDKEH pa3peliaTh NPU CO3JAaHUU HOBOW TEXHHUKU U HOBBIX TEX-
HOJIOTHM.

® O03HAaKOMJICHHME C UCTOPHUEU U JIOTUKOW OCHOBHBIX OTKPBITUN XUMUU;

Ilepeyenb koMneTreH M, GOPMUPYEMBIX B IPoOLeCCe U3YyUYEHUS

AUCHUIIJINHbBbI «XuMu»

KoMnerennun Conep:xanue

YK-1 CrocoOGHOCTb OCYIIECTBIATh KPUTHYECKUM aHAIHN3 TTPOOJIEeMHBIX
CUTYyaIlui Ha OCHOBE CUCTEMHOTI0 MOJIX0/1a, BIpadaThIBaTh CTpa-
TETUIO JNEeNUCTBUH

YK-3 CrocoOHOCTh OPTraHU30BBIBATH U PYKOBOJIUTH PAOOTON KOMaH-
TIbl, BEIpaOaThIiBasi KOMaHAHYIO CTPATETHIO AJIsl JOCTHYKEHUS T10-
CTaBJICHHOH I1€JIN

3aoauu OucyunIUHbL:

o dbopMHUpOBaHUE TPEICTABICHUNA O XMMHYECKOW COCTABIISIIOIICH ecTe-
CTBEHHO-HAYYHOM KapTUHBI MUpPA, BAKHEUIIMX XWMHYECKUX IMOHATHUSIX, 3aKOHAX U
TEOPUSX;

o OBJIAJICHUE YMEHUSMHU NMPUMEHSTH IMOJTYyYEHHbIE 3HAHUSA JJIs1 OObSICHEHUS
Pa3HOOOPA3HBIX XUMUYECKHUX SIBJICHUH W CBOWCTB BEIICCTB, OICHKH POJU XUMHUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN W MOJIYYEHUN HOBBIX MAaTEPUAIIOB;

® pa3BUTHE MO3HABATEIHHBIX HHTEPECOB M MHTEIICKTYIBHBIX CIIOCOOHO-
CTEH B MPOIECCE CAMOCTOSATEIHLHOTO MPUOOPETCHNUSI XUMUIECKUX 3HAHUN C MCTIOJb-
30BaHHMEM PA3IMYHBIX UCTOYHUKOB MH(OPMAIIMH, B TOM YUCJIE KOMIIBIOTEPHBIX;

® BOCIUTaHHE YOEKIEHHOCTH B TIO3UTUBHOM POJIM XMMHHU B KU3HU COBpE-



MEHHOTO 0011ecTBa, HEOOXOAMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIICHUS K CBOEMY
3JI0POBBIO U OKPYXKAIOIIEH Cpeie;

® [IPUMEHEHHUE MOJTYYEHHBIX 3HAHUM U YMEHUH 11t 0€3011acCHOr0 (B TOM YHUC-
ne obecrieueHre nokapHoi 0€30MacCHOCTH) UCTIOIb30BaHUS BEIIECTB U MAaTEPUAIIOB B
OBITY, CEJIbLCKOM XO3SIUCTBE U Ha MIPOU3BOJICTBE, PELIECHUS MPAKTUUECKUX 3a7a4 B TO-
BCEIHEBHOM >KU3HM, MPEAYNPEKICHUS SIBICHUN, HAHOCSIIIUX BPEJl 3OPOBBIO YEJO-
BEKA U OKPYKAIOLIEU CpeJie.

1. IlepeyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHHS IMCUMIINHBI, COOT-

HECEHHBIX C MJIAHMPYEeMBbIMH Pe3yJIbTaTaAMM OCBOCHHS 00pa3oBaTeIbHOM

NpoOrpaMMbl

NHnukaTophl TOCTHKEHUS KOMITETEHIIUN

[Tnanupyemble pe3yiabTaTsl 00y4eHHS MO AKC-
LUTUTHHE

CucremMHOE U KPUTHYCCKOC MBIIIJIICHUC

VK-1.1. Bnagenue npuniunamu coopa, otoo-
pa u 00001eHus HHGOPMAITHH, METOTUKH CH-
CTEMHOT'O TIOJIX0J1a JIJISl PEIICHHS MPOQECCHO-
HaJIBHBIX 3a7a4

3HaeT mpuHIUIEI cOopa, 0TOOpa 1 0000IIEeHNUS
nHpOpMaUuu O CTPOCHUH BEIIECTB, XUMHYE-
CKHX 3aKOHaX, Pa3JUYHBIX KJaccaxX BEIIECTB.
Bnaneer METOOUKOI CUCTEMHOTO ITOAX0AA IS
perieHust mpoeCCHOHANBHBIX 33/1a4 ¢ UCTIOJb-
30BaHHEM 0a30BBIX 3HAHMH M METOIOB XHMHU-
YEeCKHUX HUCCIICIOBAHUIA.

VYK-1.2. CiocoOHOCTh aHATU3UPOBATh U CH-
CTCMATU3UPOBATH PA3HOPOAHBIC JaHHBIC, OLIC-
HUBATh YPHEKTUBHOCTH MPOIEAYP aHATH3A
po0JieM U MPUHSATHUS PEIICHUH B podeccro-
HaJILHOU NIEITEIbHOCTH

YMeeT aHanuM3upoBaTh U CUCTEMATU3UPOBATH
pPa3HOPOAHBIE JaHHBIE O MpoOiieMax, Mpoiec-
cax | SIBJICHHSX B 00JIACTH XHMUH.

3HaeT, Kak OIeHuBaTh 3PPEKTUBHOCTH MPOIIS-
Iyp aHajau3a MpoOJieM W MPHHSATHUS PEIICHUA B
poeCCHOHATLHON NIEeATEILHOCTH C HCIIOJb-
30BaHHEM MPUOOPETCHHBIX HOBBIX 3HAHUU B
00J1aCTH XMMHH.

VK-1.3. Bnagenue HaBbIKaMHM Hay4HOT'O IOHUC-
Ka ¥ MPaKTHYECKOM paboThl ¢ MHPOPMALIMOH-
HBIMU UCTOYHUKAMH, METOJJaMH ITPUHATHUS
peleHuit

Brnaneer HaBbIkaMy Hay4YHOTO IOKMCKA U TpakK-
TUYECKOl paboThl ¢ MHPOPMALMOHHBIMU HC-
TOYHHUKAMH, METOJaMH MPHUHSATHS peleHui
JUIS OLIEHKH TOYKapHOM OMAacHOCTH BEIIECTB U
MarepuaioB, oOOecreYeHus TOXKapHOW 0e3-
OIACHOCTH U 3aIllUTHI OT YPE3BbIUANHBIX CUTY-
alui.

yHHBGpC&HBHaH KOMIICTCHI WA CUCTCMHOC U KPUTUYCCKOC MBIIIJICHUC




VK-3.1. 3uHaHue TUNONOTHH U (HAKTOPOB
(dbopMUpOBaHUS KOMaH]I, CIOCOOOB COIHAITb-
HOTO B3aUMOJICUCTBUS; IIENH, 3aa91, (yHK-

MU ¥ CTPYKTYPY YIPaABICHUS; OPTAaHU3AIHIO U
CTHJIb pabOTHl PYKOBOJIUTENS; COOTHOIICHHE
LeJIe U CPEJICTB B MOPAJIbHOU JIEATEIIbHOCTH

COTPYJIHUKOB; HPABCTBEHHbIE OTHOILICHUS B

CITYyK€OHOM KOJUIEKTHBE (Ha4aJbHUK — ITOIYH-
HEHHBI, B3AUMOOTHOIICHUS MEXIY COTPY/-

HUKAMH); CITY>KEOHBIH STUKET: OCHOBHBIC
MIPUHIIMITE ¥ POPMBI; YIIPABICHUE PUCKAMH,

yIpaBlieHUuEe KOHPIUKTAMU; CHCTEMY MOTHBA-

LIUU TPyJla, CTUMYJIHUPOBAHHUE CITy>KEOHO-
TPYJIOBON aKTUBHOCTH U BOCIIUTAHHE MOAYH-

HEHHBIX

3HaeT TUIOJIOTUN U (PaKTOPOB (POPMUPOBAHUS
KOMaHJl, CIIOCOOBI COLMAIBHOTO B3aUMOJICH-
CTBHSI;, IIeNU, 3a7aud, (QYHKLUUU U CTPYKTYpY
YIpaBJIEHUS; OPraHU3ALUI0 U CTWIb PabOTHI
PYKOBOAMTEIIS.

VYMeeT COOTHOCHTH IENU M CPEeICTBa B MO-
paTbHOM JESITENFHOCTH COTPYIHHKOB; HpaB-
CTBEHHBIC OTHOILICHHS B CITy’)KEOHOM KOJUIEK-
TUBE (HaYaJIbHUK — MOJYMHEHHBIH, B3aUMOOT-
HOIIECHUS MEXy COTPYAHUKAMH).

3HaeT CIy)KeOHBII ATHUKET: OCHOBHBIE IPHUH-
UMb U (OPMBI; yIpaBiIeHUE PUCKAMH, YIIPaB-
JeHne KOHQIMKTaMH; CHCTEMY MOTHBAILIUH
TpyZa, CTUMYJIMPOBAHHE CITy>KEOHO-TPYIOBOU
aKTHBHOCTH U BOCIMTAaHHE TTOTYMHEHHBIX.

VYK-3.2. YMeHue neicTBoBaTh B 1yXe€ COTPY/I-
HUYECTBA; IPUHUMATh PEIICHUS C COOIIIOICHH-
M MOpaJII:HO-E)TI/I‘IeCKI/IX HpI/IHI_II/IHOB nu HOpM
B3aMMOOTHOIICHUA B KOJIJTICKTUBC, HpOHBH}ITB
YBaXK€HHE K MHEHUIO U KYJIBTYpE APYIHUX;
OTIPEIEIATH 1IEIN U padoTaTh B HAIIPABJICHUH
JUYHOCTHOTO U MPO(ECCHOHATHHOTO POCTa

YMeeT neicTBOBaTh B yXE€ COTPYAHUYECTBA;
MPUHUMATh PEIICHUS C COONIIOJICHUEM MO-
paJII:HO-E)TI/I‘IeCKI/IX HpI/IHI_[I/IHOB nu HOpM B3au-
MOOTHOIIICHUA B KOJIJICKTUBC.

3HaeT, Kak ONpeneNsiTh Lend U paboTarh B
HalpaBJI€HUH JIMYHOCTHOTO W Tpodeccruo-
HaJLHOTO POCTA.

VK-3.3. Brnanenue HaBbIKaMH pacripeiesICHUs
poJieil B yCIOBUSX KOMaHIHOTO B3aUMOJEH-
CTBHS; METOJIaMH OILICHKH CBOMX JCHUCTBUI,

IJIAHUPOBAHUS U YIIPABJIECHUS BPEMEHEM.

Brnaneer HaBbikaMH pacrmpenesieHusi poJied B
YCJIOBUSIX KOMAHIHOTO B3aUMOAECHCTBHUSI.
3HaeT METOHBI OLICHKM CBOMX JICHCTBU, IIa-
HUPOBAHUSA U YIPABIICHUS] BPEMEHEM.

3. MecTo IMCHHUILUIMHBI B CTPYKTYPe OCHOBHOI NMpogeccuoHaIbLHOM 00pa30-

BaTeJbHOM NPOrpaMMblI

JlucuurinHa OTHOCUTCS K 00s13aTEIbHOM 9acTh OCHOBHOM MPO(hecCHOHATEHOM
CTIeIIHATTUTETa
10 HampaBJeHHOCTH (Tmpoduiro)

oOpazoBaTeIbHON
«IloxkapHast 6€30MacHOCTH
0€301MMacHOCTh TOCYAapCTBaY

IPOrpaMMmbl

mo CreuuajJdbHOCTH

4. CTpyKTYypAa U coaepkaHue Y4eOHOM M CIUTITHHbI
OO0mmast Tpy10€MKOCTh JUCITUTIIMHBI COCTABIISIET 6 3a4E€THHIX €IMHUII,

216 yacos.

20.05.01
«Iloxapnas



4.1. PacnpenesieHue TpPy10eMKOCTH TUCUMILIMHBI 10 BUAaM padoT

1o cemecrpam u popmam o0y4eHust

st ouHoii popmbl 00yUeHUs1

Bup yueOHoii padoTbl TpyroemkocTh
3.e. yac. 1o cemMecTpam
1 2
OO01mast TpyA0eMKOCTh JUCIUILTUHBI TIO 6 216 108 108
yuyeOHOMY IIaHy
KontakTHbIE yachl (Bcero) 92 54 38
B Tom umcre:
Jleknun 28 14 14
IIpakTrueckue 3aHATHS 44 28 16
JlaGopatopHbie paboTHI 18 12 6
3ayeT c OIEHKOHI +
Koncynpranus 2 2
JK3aMeH 36 36
CamocrosiTesibHas padoTa (Bcero) 88 54 34
s 3a0uHoii GopMbl 00yUeHHS
Bup yueOHoii padoTbl TpyroemkocTh
3.e. yac. Kypc¢
1
OO01mast TpyA0eMKOCTh JUCIUILTUHBI TIO 6 216 216
y4eOHOMY TIaHy
KoHTakTHBIE Yachkl (Bcero) 22 22
B Tom umcre:
Jlexuuu 6 6
[IpakTuueckue 3aHATHS 10 10
JlaGopaTopHbie pabOThI 4 4
Koncynpranus 2 2
JK3aMeH 9 9
CamocrosiTesibHas padoTa (Bcero) 185 185

4.2. TemaTu4eckui MJIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3aenaMm) ¢
yKa3aHHMeM OTBEJECHHOI'0 HA HUX KOJIUYECTBA AKaJeMHYEeCKHX YaCOB M BUI0B

y4eOHBIX 3aHATHI
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Pa3nen 1. BBeaenue B 0011yI0 XUMHIO

1 | Ponb xumun B noxapHom nene. Oc- 18 2 8 8
HOBHBIC TIOHSITHUS U 3aKOHBI XUMUHU.

2 | [lepuoauueckuii 3akoH .M. Menne- 12 2 2 8
neeBa. CtpoeHue aroma. XUMHYECKast
CBSI3b

3 | Obmas xapakTepucTUKa XuMu4deckux | 14 2 4 8
3JIEMEHTOB M X COCIUHEHUM

4 | OKHCIUTENHbHO-BOCCTAHOBUTEIIbHbBIE 16 2 2 4 8
peaKkiuu.

5 | DIeKTpOXUMHUYECKHE MPOLIECCHI 14 2 4 8
HUroro no paszgeny 1 74 10 16 8 40
Pa3znen 2. OcHOBHbIE 3aKOHOMEPHOCTH
MNPOTCeKAHUA XUMHUYECCKHUX MMPOLECCOB

6 | TepMoaMHAMMKA XUMUYECKHUX IIPO- 18 2 4 4 8
LIECCOB

7 | DnemMeHThl XUMUYECKOW KUHETHKHU 16 2 8 6
Hroro mo pasneny 2 34 4 12 4 14
3a4eT ¢ OLEHKOM +
Hroro 3a 1-ii cemecTp 108 |14 |28 12 54
Pa3nen 3. Xumus pactBopoB

8 | PacTBOpPBI HEJICKTPOIUTOB 10 2 4 4

9 | PacTBOpBI 3JIEKTPOIUTOB 4 2 2

10 | BBezieHHEe B 3KOJOTHUYECKYIO XUMUIO 4 2 2
Hroro no pazneny 3 18 4 6 8
PA3/IEJI 4. OcHOBBI OpraHn4ecKoi
XHMHHU

11 | OcHOBHBIEC TeopeTHYECKHE MOToXKeHus | 10 2 4 4
OPraHU4YeCKON XUMHH

12| ®duzuko-xuMuUecKue U moxapoomac- | 8 2 2 4
HbIE CBOWCTBA YIJIEBOJOPOIOB




13| Oprannyeckoe TOIUTMBO U €ro nepepa- | 8 2 6
060TKa

14 | Kucnopojacoaepkaiiyue opraHuueckue | 8 2 2 4
COCTMHEHHS

15 | ®dusuko-xuMHUYECKHE U TToXKapoornac- | 8 2 2 4
HBIE CBOICTBA KUCIOPOICOACPIKAIINX
OPraHUYECKHX BEIIECTB

16 | TTomumeps! 1 oNMMepHBIE MaTepuansl | 10 6 4
Hroro no pazneny 4 52 |10 10 |6 26
Koncynpranus 2
JK3aMeH 36 36
Hroro 3a 2-ii cemecTp 108 14 | 16 |6 36 |34
Hroro 216 |28 |44 |18 36 |88
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Pasnen 1. BBenenue B 0011yI0 XUMMIO

1 | Pons xumum B noxapHom zene. Oc- 16 2 4 10
HOBHBIC TIOHSITHUS U 3aKOHBI XUMUH.

2 [Tepuonuueckuii 3akon /.M. Menne- 10 10
neeBa. CTpoeHue atoma. XuMHUYECKas
CBSI3b

3 | OOmas xapakTepucTika Xxumuueckux | 10 10
AJIEMEHTOB M UX COCTUHCHHIA.

4 | OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 10 10
peaxkuuu.

5 | DJleKTpOXMMHYEeCKHE MPOLEeCChI 10 10
Hroro nmo pazaeny 1 56 2 4 50
Pa3nen 2. OcHOBHbBIE 3aKOHOMEPHOCTH
NPOTEKAHUSI XHMHYECKHX MPOLECCOB

6 | TepmoanHaMMKaA XUMUYECKUX IIPO- 24 2 4 4 14
1[ECCOB

7 | DNeMEeHTbl XUMUYECKON KUHETUKHU. 15 15
Hroro nmo pazneny 2 39 2 4 4 29
Paspes 3. Xumusi pacTBopoB

8 | PacTBOpBI HEAIEKTPOIUTOB 15 15

9 | PacTBOpHI 3JIEKTPOJIUTOB 15 15

10 | BBegeHME B 9KOJIOTHYCCKYIO XHMHEO 20 20
Hroro nmo pazneny 3 50 50
PA3JIEJI 4. OcHOBBI OpraHn4ecKoi
XUMUH

11 | OcHOBHBIC TeopeTndeckue mojaoxeHus | 10 2 2 6
OpraHN4YeCKOM XUMHH

12| duzuko-xumMuveckue u moxxapoomnac- | 10 10
HbIE CBOWCTBA YIJIEBOJIOPOAOB

13| Oprannueckoe TOILIMBO U ero nepepa- | 10 10
0oTKa

14| Kucnopozacoaepsxkariue opranuueckue | 10 10
COEIMHEHUS




15 | ®uzuko-xumMuyeckue u noxapoonac- | 10 10
HBIE CBOWCTBA KHUCIOPOJICOACPIKALTIX
OpPraHMYECKUX BEIICCTB

16 | Tlomumepsl 1 TOJIMMEpHBIEC MaTepraisl | 10 10
Hroro no pazneany 4 60 |2 2 56
KouncyabTanus 2 2
JIK3aMeH 9 9
Hroro 3a 1 kypce 216 6 10 |4 185
HUTOI'O no kypey 216 |6 10 |4 2 9 185

4.3 Conep:xxanne TMCHUIIAHBI JJIS 00y4A0IUXCSA

04YHOM (pOpMBI 00yHeHUS:
Tema 1. Ponrb xumuu B nmoxkapHoM aesjie. OCHOBHbIC NMOHATHS M 3aKOHBI
XHMHUH.

Jleknusi. OCHOBHBIE MOHSATHSI M 3AKOHBI XUMHUH

MecTo XMMUM CpeAu CIEUATbHBIX JUCIUILJIMH B TIOKAPHOM JIETIe.

XUMHS KaK pa3/iesl €CTeCTBO3HAHUS. MeCTO XMMUU B CUCTEME HAyK. 3HAUYCHHUE
XUMUU B (POPMHUPOBAHUN MATEPUATUCTUYECKOIO MUPOBO33pEHUs. XUMHUS KaK HayKa
0 BEIIECTBaX W UX npeBpaiieHusix. OCHOBHbIE HCTOPUUYECKUE BEXU PA3BUTHSI XUMHU-
YECKOM HAYKU U TEXHOJIOTHUHU.

OCHOBHbBIEC TIOHSATUSI U 3aKOHBI HEOPraHWYECKOW M OPraHWYECKOW XUMHUHU: 3a-
KOH COXPaHEHHS MAcChl BEIIECTB, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH OOHEMHBIX OT-
HOILICHUH, 3aKOH ABOraJpo M €ro cieacrBus. Monekyia, aToM, XMMAYECKUMN 3Jie-
MEHT, MIPOCThIE U CJIOKHBIEC BEIIECTBA, AJUIOTPOIHS, OTHOCUTEIbHbIE ATOMHBIE U MO-
JIEKYJSIPHBIC MAacChl, BAICHTHOCTh, XUMUYECKHE PEAKIIUU U UX Kiaccudukamms. Hc-
MOJIb30BAHUE OCHOBHBIX 3aKOHOB XMMMHU ISl TOKAPHO-TEXHUYECKUX PACUETOB.

IIpakTuyeckoe 3ansaiTue. OCHOBHBIC OHATHUS XUMHH.

PacdeTsl Mo ypaBHEHUSIM XMMUYECKUX peakiuii (4. 1).

PacudeTsl Mo ypaBHEHUSIM XMMUYECKUX peaKIni (4.2).

CamocrositesibHasi padora. 3akoH SKBUBaJICHTOB Puxtepa. Pacuer uucna
MOJIb BEILIECTBA, PacyeT KOJHUYECTBA CrOPEBIIETO BEILIECTBA U MPOAYKTOB PEAKIUU,
pacdeT oObemMa BO3ayxa, HEOOXOIUMOTO ISl CTOPAHUSI BEIIECTBA

Pexomenayemas qureparypa:

OCHOBHa4 [1, 2];

JOIIOJIHUTENIbHA [3, 5].




Tema 2. [lepuoanuecknii 3akon .. Menaeneesa. Ctpoenue aroma. Xu-
MHUYecCKasi CBA3b.

Jlekumsi. /JJocTrokeHus XMMUYECKOW Hayku B cepenune 19 Beka. Mcropust ot-
kpbitusa .M. MenaeneeBbIM NEpUOIUUECKOTO 3aKk0HA. CyIIHOCTh MEPUOAUYECKOTO
3akoHa. CTpykTypa TaOJUIbI MEPUOJUYECKON CUCTEMbI 3JIEMEHTOB. 3HAY€HUE OT-
KPBITHUS IIEPUOIMYECKOTO 3aAKOHA [T MOCIEAYIOIIET0 PA3BUTHS XUMHUH KAK HAYKHU.

Pa3BuTne OCHOBHBIX MPEACTABICHUN O cTpoeHUH atoMa. COBpEMEHHbIE KBaH-
TOBO-MEXAHUYECKHUE MPEACTABICHUA O CTPOEHUM aTOMA. XapaKTEPUCTUKA SHEPTETH-
YECKOT0 COCTOSIHUS AJIEKTPOHA KBAaHTOBbIMU uuciamu. [Ipunuun [Maynu. DnekTpoH-
Has CTPYKTypa aTOMOB, JJICKTPOHHBIE TMACIOpTa 3JIEMEHTOB, S-, p-, d-, f-DJIEMEHTHI.
OcHOBHBIE siiepHbIE YacTUllbl. 130TOMBI.

[IpenckazarenbHas cuia NEPUOJIUYECKON CUCTEMBI, COBPEMEHHBIE I0CTUKEHHUS
B 00JIACTH OTKPBITUSA U CUHTE3a HOBBIX XUMUYECKUX IJIEMEHTOB.

IIpakTHuyeckoe 3aHsaTHe. XapaKTEPUCTHUKA BJIEMEHTA MO €r0 MOJOKEHUIO B
[lepnoanueckont cucTteme.

CamocrosiTeibHasi padora. MexaHusMm 00pa3oBaHUS M BUABl XMMHUYECKUX
cBs3eil. KosmuecTBEHHbIE XapaKTEPUCTUKN XUMUYECKUX CBS3EM.

Pexomenayemas sureparypa:

OCHOBHa4 [1, 2];

JIOIIOJIHUTENIbHAS [3].

Tema 3. O0mas xapaKTepUCTHKA XUMHUYECKHX JIEMEHTOB U MX COeIMHe-
HUI

Jleknus. OcCHOBHbBIE KJIacChl HeOpraHuueckux coeauHeHui. [Ipocteie Belile-
CTBA M XMMHUYECKHE cOoequHEHMs. Meramibl 1 HeMeTaiuibl. OKCUAbL, THIPOKCHIIBI,
KHUCIIOTBI, COJIM: KJIacCU(PUKalUs, MOTydYeHUEe, XUMUUYECKHe CBoicTBa. [ eHeTnyeckas
CBSI3b MEXKy KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHUI.

[ToxkapHasi OMacCHOCTh HEOPTaHMYECKUX COCIMHEHUMN: TOPIOYHME U HETOPHOUYHNE
HEOPraHUYECKHE BEIIECTBA; BEUIECTBA, ONACHBIC ITPU B3aMMOJECHCTBUU C BOJOW; He-
TOPIOYME BEUIECTBA, MPEACTABISIONINE MOKAPHYIO OMACHOCTh; BEIIECTBA, CAMOBOC-
IJIaMeHsoIuecs Ha Bo3ayxe. OTHe3allUTHBIE TOKPBITHS.

Jla6opaTopuast paGoTa. CriocoObl MOTYYEHHS U CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUM.

CamocrositenbHass padora. Peaknuu, XapakTepusyrollue CBOWCTBA OCHOB-
HBIX KJIACCOB HEOPIaHMYECKUX COCAUHEHHMM — KHUCJIOTHBIX M OCHOBHBIX OKCHIOB,
THJIPOKCHUJIOB, KUCIIOT, COJICH; MOKapHasi ONacHOCTh yI0OpEHHil.

Pexomenayemas iureparypa:

OCHOBHai [1, 2];

JOOIIOJHUTENBHAA [3].
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Tema 4. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PeaAKIIUN

Jlekuusi. CylniHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX peakiui. CTeneHb
OKHCJIICHMS ¥  BaJICHTHOCTb. MeToauKka ~ COCTaBJIICHHMS  OKMCJIHMTEIIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUMN.

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA BEIISCTB. BaxkHEHIIIMe OKUCIIHN-
TEJIM U BOCCTAaHOBUTENM U UX MecTo B Ilepmoamyeckoil cucreme snemeHToB. [loxka-
POOIIACHBIE CBOWCTBA OKUCIIUTEIIEH U BOCCTAHOBUTEJIEH.

IIpakTnueckoe 3ansaTue. CoOCTaBIE€HHWE YPaBHEHUN  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIHM.

JlabopaTtopHast pa6oTa. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI.

CamocrositenbHasi padora. M3yyeHue OKHCIUTEIbHBIX CBOWCTB a30THOW M
KOHIIEHTPUPOBAHHON CEpPHOM KUCIOTHI: MHIMBHUAYaJIbHbBIC 33/IaHUS IO TeME (COCTaB-
JIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBbHBIX PEAKIINI 3IIEKTPOHHO-UOHHBIM METOIOM )

Pexomenayemas sureparypa:

OCHOBHa4 [1, 2];

JOOIIOJIHUTEJIbHAA [3, 5].

Tema 5. JiekTpoXuMHUYeCKHEe MPOLECCHI

Jleknms. Ckayok moTeHIMaN€a Ha TpaHulie pasnena (a3 B 3JEKTPOXUMHUYECKON
cucrteMme. JIBOWHOM 3IEKTPUYECKUN CIIOW U €ro CTpoeHue. ['ambBaHWYecKas UEIb.
OJ1C raapBaHUYECKOr0 3JIEMEHTA. DJIEKTPOJAHbIC TOTEHIMANbI. P HanpsKeHUu Me-
TaJI0B. YpaBHeHne HepHcra.

DnexkTpoxuMuueckue cuctembl. Kimaccudukanus raTbBaHHUECKUX dJIEMEHTOB.
IlepBruuHbIEC, BTOPUYHBIE, KOHIEHTPALMOHHBIE, TOIJIMBHBIE 3JIEMEHTHI. XUMUYECKHE
VWCTOYHHUKH IEKTPUUECKOU SJHEPTUU. AKKYMYJIATOPBL.

Onextponns. OCOOEHHOCTH JJIEKTPOXUMHUYECKUX PEAKIIUN TIPH DIIEKTPOJIH3E.
TosapHasi OMacHOCTb TPOIECCOB IEKTpoIm3a. 3aKkoHs! Dapases .

XHUMUYECKAs U 3JEKTPOXUMHUYECKAass KOPPO3Usl METAJUIOB. METOIbI 3alUThI OT
KOppo3uH (MPOTEKTOPHAsI, KaTOAHAs, aHO/IHASI, XUMHUUYECKasi, aHTUKOPPO3UOHHBIE TO-
KPBITHS).

IIpakTH4eckoe 3aHsATHE. DJIECKTPOXUMUYECKUN P/l HATPSHYKEHUH METaJIOB.

["anbBaHMuUEcKUE 3eMEHTH. KOppo3us MeTaIloB.

CamocrosiTesibHasi padoTa. DiekTpoiau3. 3akoHbl Dapajes.

PexoMenayemasi iurepartypa:

OCHOBHa4 [1, 2];

JOTIOJTHUTEIBbHAS [3].

Pasznen 2. OCHOBHBIE 3AKOHOMEPHOCTHU IPOTEKAHUA
XUMHMNYECKUX ITPOLHECCOB

Tema 6. TepMmoaMHAMMKA XUMHYECKHX MPOLECCOB

Jleknus. [Ipenmer xumnueckon tepMoaruHaMuku. [loHsTHe TepMoanHaMuye-
ckoi cuctemMbl. [lapameTpbl COCTOSIHUS U TepMOJUHAMHYECKHUE (DYHKITUNU COCTOSTHUSI.
ITepBbIii 3aKOH TEPMOAMHAMUKHU. DHEPreTUKA XUMUYECKUX MPOIECCOB. BHYTpeHHs4
SHEPrusl U SHTAIbNMA. 3aKoH ['ecca u ciaeacTBus U3 Hero. TemnoTel 00pa3oBaHUs U
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rOpEHUsl BEIIECTBA. TE€PMOXMMHUYECKHE PACUYEThl, UX HCIIOJIb30BAHUE B IOXKApHO-
TEXHUUYECKUX pacuerax. OLeHKa MOoKapHOM OMAaCHOCTU BELIECTB O TEIUIOTaM oOpa-
30BaHusA. Bunbl Temnepatypsl ropenus. PacueT reMmneparypsl TOpeHHUS.

Bropoii 3akoH TepMoAMHAMHUKH. BO3MOXHOCTH M HaIlpaBJIEHUE NPOTEKaHMS
XUMHUYECKUX IpoueccoB. OOpaTuMbple XUMUYECKUE TPOLECCHl, XMMUUYECKOE U (a3o-
BOE paBHOBECUE. DHTPOMHUS KaK Mepa HEYIOPsAJOUEHHOCTU CUCTEMBI. I3MeHeHne 3H-
TPOIIMU B XMMHUYECKHX Ipolieccax U npu ga3oBbIX nepexonax. JHeprus ['mboca kak
KOJIMYECTBEHHAsI MEPA BEPOSITHOCTH U HAIIPABJICHHOCTH CaMONPOU3BOJBHOIO MPOTE-
KaHMS XUMUYECKUX peakiuil. OneHKa MoxapHOi ONaCHOCTH XUMHUYECKHUX MTPOLIECCOB
no sHepruu ['n66ca.

IIpakTHyeckoe 3aHsiTHe. TepMoxuMmuueckue pacuersl. DHeprusi ['mbbca -
KPUTEPHUM BO3MOKHOCTH MPOTEKAHUSA XUMUUYECKUX PEAKLIAMN.

JlaGopaTopuas padora. OnpeneneHue TEIIOBbIX 3((HEKTOB XUMUUYECKUX pe-
aKIUH.

CamocrosiTesibHast padotra. OrnpeneneHre TEIUIOBBIX A(PPEKTOB peakiiuii.
NuauBuayanbHble 3aaHUs M0 TEME (pacyeT SHTAJIBIIMU CTOPAHUS U yIEIbHOU Tel-
JIOTBI CTOPAHUs BELIECTBA, TEMIIEPATYpPbl TOPEHUS)

Pexomenayemas sureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTEIILHAS [3-6].

Tema 7. Di1eMeHTBI XUMHYECKOH KHHETUKH

Jleknusi. OCHOBHBIE MOHITUSI XUMUYECKOU KUHETUKU. | OMOTEHHBIE U TETEPO-
I€HHbIE CHCTEMbI, TOMOI'€HHbIE U IeTeporeHHble peakuuu. CKOpOCTh TOMOIE€HHOM M
TETEPOreHHON PEAKLMU U METOJIbI €€ PETYJIUPOBAHUS.

BnusHre KOHLEHTpanuuy pearupyrolmux BEIIECTB HAa CKOPOCTb XWUMHUYECKOU
peakuuu. 3aKoH JercTBUs Macc. KoHCTaHTa CKOpOCTH XUMHUYECKOM peakuuu. Moue-
KYJISIpHOCTb peakuuu. [lopsnok peakuum.

BnusHue Temrieparypsl Ha CKOPOCTh XMMHYECKOM PEAKIHUH. DMIUPUYECKOE
npaBuwio Baut-I'opda. YpaBuenne AppeHuyca. DHeprusi akTUBAIIMM XUMUYECKOIO
npoiiecca.

KaTtanuzatopsl 1 KaTaJIuTUYECKUE CUCTEMbI. BiMsiHME KaTanu3aTopoB Ha CKO-
POCTh XMMHUYECKOM pEAKIMU. ['OMOTEHHBIM M T€TEPOTEHHBIM KaTtaiu3. MexaHu3m
JNEUCTBUS KAaTaIU3aTOPOB.

Buner xummnueckux peaknuii. KoHncranta paBHOBecHs 0OpaTUMON peakIuu.
Casi3p sHepruu ['n60ca 1 KOHCTaHTHl paBHOBecHs. BiusHue SHTaNbNUIHOTO U 3H-
TPONUHHOTO (PaKTOPOB Ha paBHOBecHe. BiusHue Temneparypsbl, 1aBiIeHHs, KOHLIEH-
TpalMK pearupyrolux BelecTB, 100aBOK HHEPTHBIX ra30B M KaTaJlM3aTOpPOB Ha XU-
mudeckoe U (azoBoe paBHoBecue. [Ipuniun Jle llaTenbe u ynpaBieHne peakusIMU
TOPEHUSL.

Tunel CI0XKHBIX peakuui (mapajielibHble, MOCIeA0BaTeNIbHbIE, CONPSHKEHHbIE,
KoJieOaTeIbHbIE).

PuU3NKO-XUMUYECKAs TPUPOJIA ITPOLIECCOB TOPEHHUS.
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XapakTepuCcTrKa LENHbIX peakuui. LlenmHpie peakium Kak OCHOBA IIPOLIECCOB
okuciieHus. Hepa3BeTBIEHHbIE U Pa3BETBIICHHBIC LIEMHbIE peakuuu. LlenmHbie peak-
MU C BBIPOKJACHHBIM Pa3BETBICHUEM.

Bunel u pexxnmbl ropenus. 1lnams u ero XxapakTepucTUKH.

IIpakTnueckoe 3anaTHE. CKOPOCTh XMMHUYECKON peakunu. PakTopbl, BIUS-
IOI[ME HA CKOPOCTh peakunu. Xumudeckoe papHosecue. [Ipunuun Jle [larense».

CamocrositenbHass padora. Tumbl XUMHUYECKUX peakuuil (mocienoBaTesb-
HbIE, MapajielbHble, COMPSKEHHbIC, KOJeOaTeNbHbIC); BIUSAHUE SHTAJBIUIHOTO H
SHTPONHUIHOTO (haKTOpa Ha paBHOBECHE.

Pexomenayemas iureparypa:

OCHOBHa4 [1, 2];

JIONIOTHUTENIbHAS [3].

Paszpnen 3. XUMUSA PACTBOPOB

Tema 8. PacTBOpBI HEITIEKTPOJIUTOB

Jleknms. Knaccudukanus pactBopoB. CocoObl BbIpaKEHHUsS] COCTaBa pacTBO-
poB. Boxa. Haxoxnenue B npupone. CoctaB U CTpO€HHE MOJEKYIbl BOAbl. OCHOB-
Hble (PU3NKO-XMMUYECKHUE CBOMCTBA BOJIBI.

Oo6pazoBanue pactBopoB. ConbBaranus U ruaparanusd. Teopus oOpa3oBaHUs
pactBopoB [[.11. Menneneesa. TepMoauHaMrU4EeCKHE OCHOBBI MPOLIECCA PACTBOPEHUS.
CyMMapHBIii TeIoBoil 3 eKT PACTBOPEHHS BEIIECTBA .

PactBopuMOCTh U (hakTOpHI, BAMUIIONIME HA HEE: MPUPOJa BEIIECTBA U PAaCTBO-
pUTENS], arperaTHOE COCTOSTHUE, BHEIIHHME YCJIOBHS (TeMIlepaTypa, aaBiieHue). Pac-
TBOPUMOCTbh Ta30B B JKHUIKOCTAX. 3akoH ['eHpu. [lapumanbHoe naBieHUE, 3aKOH
JanpToHa. B3anMHas paCTBOPUMOCTD KUIKOCTEM.

KosumuratuBasle CBOWCTBA pacTBOpoB. Mcmapenue sxkuakocreil. JlaBieHue
HACBIIIEHHOTO napa. 1-i 3akoH Paynsa. TemnepaTypa KUIleHHs U TeMIeparypa 3amep-
3aHUsS PacTBOPOB. 2-i1 3akoH Paynsa. OcmoTtudeckoe naBienue, 3akoH Baut-I'odda.

bunapHbie )xuaKHUE cUCTEMBI. 3aKOH Payis u OTKIIOHEHUs OT Hero. Pa3nenenue
MHOT'OKOMITOHEHTHBIX )KUAKUX cUCTeM. 3akoHbl KoHOBasOBA.

Knaccudukanusa roprounx >kujakocteid. Pacuer 0OCHOBHBIX XapaKTEpUCTUK TO-
PIOYHX KUIKOCTEM.

IIpakTHyeckoe 3ansaTHe. CriocoOBl BRIPAXKEHUS COCTaBa PaCTBOPOB. 3aKOHBI
Payns.

CamocrosiTenbHasi padora. TepMOaMHAMUYECKHE XAPAKTEPUCTUKH IpoIiecca
pacTBOpPEHHs, OCMOTHUYECKOE JaBlieHue, 3akoH Baut-I'odda. Unausunyansuas pado-
Ta 10 TEME.

Pexomenayemas ureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTENILHAA [3, 4].
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Tema 9. PacTBOpPBI 2JIEKTPOJIUTOB

IIpakTuyeckoe 3aHsaTHe. CBOMCTBA PACTBOPOB AJIEKTPOJUTOB B CBETE TEOPUU
AJIEKTPOJIMTUYECKON qucconanuu Appennyca. Jluccounanusi KUCIOT, TUAPOKCUIOB,
conei. [lonstue Bogopoanoro nokaszarens pH. Pacuer pH kucinot u ruapokcuos.

CamocrositesibHasi padora. PacTBOpUMOCTH TBEpJbIX BEUIECTB B KHUJIKO-
ctax. [IpousBeaeHrne pacCTBOPUMOCTH.

Pexomenayemas sureparypa:

OCHOBHa4 [1, 2];

JIOIIOJIHUTENIbHA [3, 5].

Tema 10. BBerenue B 3K0J10rn4ecKy0 XuMHUI0

Jleknusa. IlpupoaHbie U aHTPONOT€HHbIE MCTOYHUKHU 3arpsi3HEHUS BO3/yXa,
BO/IbI, MOYB. DKOJOTHUYECKUE ACTIEKThl IPUMEHEHHS OTHETYIIAIUX BEIECTB.

CamocrosiTesibHas padoTa. PacueT KOHLIEHTpAIlUU PaCTBOPEHHOTO KUCIOPO-
na.

Pexomenayemasi sureparypa:

OCHOBHa4 [1, 2];

JIOTIOJIHUTENILHAS [4-6].

Pasnen 4. OCHOBBI OPTAHUYECKON XUMUU

Tema 11. OcHOBHBIE TeOpeTHYECKHE M0JI0KEHUS OPraHU4YeCcKOi XUMHH

Jlexkus. IIpenmer oprannueckon xuMuu. Baxxneniume stansl pa3BUTHs Opra-
HAYECKON XMMHUU U IPOMBIIIJICHHOCTA OPTAaHUYECKOIO0 CUHTE3A.

Teopust ctpoenusi oprannueckux BeimiecTB A.M. bytnepoBa. CBsi3p xumuue-
CKHUX CBOMCTB cO CTpyKTypoil mojekyn. Knaccuukamus opraHMuecKkux BeLIECTB.
OCHOBBI COBPEMEHHOW TEOPUU XUMHUUYECKOTO CTPOECHHUS U PEAKIIMOHHOM CIIOCOOHOCTH
oprannueckux BemectB. CTpykTypHble popmynsl. M3omepus. Knaccupukanus pea-
TEHTOB M PEaKIUil B OPraHUYECKON XUMUHU.

IIpakTHyeckoe 3anaTHe. OCHOBBI HOMEHKJIATYPHI yIiIeBOAOpoAoB. ITonsaTue
M30MEPOB U TOMOJIOTOB. 3aJauu Ha BbIBOJ MOJIEKYJISPHOW (POpPMYIbI C UCOIb30BA-
HUEM 00IIKX POPMYJI KIaCCOB OPraHUUECKUX COCIUHEHUM.

CamocrositeibHass padora. CocraBieHue rpapudyeckux (Gpopmysn yriieBojo-
PONOB, X U30MEPOB, 3aBUCHMOCTb IIOKA3aTENEH MOKAPHOU OIACHOCTH OT CTPYKTY-
PBI MOJIEKY L.

Pexomenayemas ureparypa:

OcnoBHas# [1, 2];

JOTNOJIHUTENbHAs [4, 6].

Tema 12. ®U3uKO-XUMHUYECKHE U MOKAPOONACHBIE CBOMCTBA yIJIEBOJA0PO-
0B

Jlekuus. IIpeaensHpie yraeBogopoabl - ankaHbl. M3omMepusi, HOMEHKIATypa,
HaxoxaeHue B npuponae. CHUHTE3 NMpeaeabHbIX YIIeBOAOPOA0B. PU3NYECKHUE, XUMU-
YECKHUE U M0KApOOINACHbIE CBOKMCTBA. [ [puMeHeHne npeaesbHbIX YTIIEBOI0POIOB.
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HenpenenbHble yrineBonopoasl - ankeHbl. M3omepus, HomeHknarypa. CUHTE3
ATUJIEHOBBIX YTJIEBOAOPOAOB. PU3MYECKHE, XUMUUYECKUE M I0XkKAPOOIACHBIE CBOM-
ctBa. [I[puMeHeHne anKkeHoB.

AlETUIICEHOBBIE YTJIEBOIOPOIbI - ANIKUHBI. MI30Mepusi, HOMEHKIIaTypa, CliocoObl
noJiyueHusi, (pu3M4ecKue, XMMUYECKUE U MOXKapoornacHble cBoicTBa. [IpuMeHeHue
anknuHOB. CpaBHUTENbHAS XapaKTEPUCTHUKA MOKAPHOM OMACHOCTH YTIIEBOJIOPOJIOB C
OTKPBITOM LIETBIO.

HenpenensHble yrieBogopoabl ¢ IByMS KpaTHbIMU CBsI3sIMH. OCOOEHHOCTH
CTPOEHUS U TPUMEHEHUS.

["anoreHnpoun3BoaHbIE YIIEBOAOPOAOB. M30Mepus, HOMEHKIATypa, OCHOBHBIE
CHOCOOBI MONTydyeHus1, (PU3NUYECKHEe U XUMUYECKHNE CBOMCTBA. XJIaJOHBI KaK OTHETY-
HIalMe BeIecTBa.

Kapbonuknuueckne coenuHenus. CtpoeHue, (u3nMueckue M XUMHYECKHE
cBouctBa. [Ipumenenue.

Apenbl. Pazputue Teopuu crpoenus 6en3ona. CoBpeMeHHbIE€ MPEICTABICHUS O
ctpoenuu Oensoina. 'omonornueckuii psia 6enzona. M3zomepus, Homenkinarypa. Cro-
coObI Moy4yeHus1, pu3nyecKkre u XxuMmuueckue cporictpa. [Ipumenenue apenon. Kon-
JNEHCUPOBAHHbBIE CUCTEMBI.

IIpakTHuyeckoe 3aHsiTHe. XapAKTEPUCTUKHU MOKAPHOM OMACHOCTH YIJIEBOJO-
ponoB. CBOWCTBA U IPUMEHEHHUE TAIIOTEHITPOU3BOIHBIX YTIIEBOJOPOIOB.

CamocrositenbHasi pabora. CpaBHHUTENbHAsST XapaKTEPUCTHKA CBOWMCTB Ipe-
JEIbHBIX U HENPENEIbHBIX YIJIEBOJOPOAOB, KAUECTBEHHBIE PEAKLIUA HA HENPEIEIIb-
HBIE YTJIEBOJOPOBI U FAJIOTE€HCOAEPIKAINE COCAUHEHNS; NHANBUAYAJIbHbBIC 3a1aHUS
1o TeMe (LIETOYKH MPEeBpallleHUI YTIeBOI0POI0B).

Pexomenayemas qureparypa:

OCHOBHaf [1, 2];

JOOIIOJHUTENBHAA [4, 6].

Tema 13. Oprannyeckoe TOIJINBO U €ro nepepadorka

Jleknms. Knaccuduxanus TOMIMB U UX XapaKTEPUCTUKHU.

TBepaoe TOIIMBO U MPOAYKTHI ero nepepadotku. Cyxas neperoHka yris (-
poyin3), razuduKaius yris, TuaporeHusanus TBepioro Ttorumsa. Hedrts, cocras
Hedtu. IlepBuunas nepepadorka HedTH (mpsimas meperoHka). BropuyHas nepepa-
0oTka HeTU: KpeKuHT, pudopMuHT, muponus. [lonsatue okraHoBoro yucna. ['azoBoe
TOTIMBO U MPOJIYKTHI €r0 MePepadOoTKH.

CamocrosiTenbHas padora. IIponcxoxxaeHue NpupoIHbIX UCTOUHUKOB yTJie-
BOJIOPOJIOB; epepadoTka Topda; onpeesaeHrne OKTaHOBOTO U IIETAHOBOTO YKCTIa

Pexomenayemas ureparypa:

OCHOBHaf [1, 2];

JOOIIOJHUTENBHAA [4, 6].

Tema 14. Kucaopojacoaep:xamue OpraHn4ecKue coeIuHEeHM s

Jlexknusa. Cnuptel. Kiaccudukanus, HOMeHKIaTypa, u3oMepusi. MeTobl 1mo-
nydeHus. Ou3ndeckre U XMMUYECKUe CBOMCTBAa. MHoroaroMubie cniupThl. [Toxkapo-
OTIaCHOCTH CITUPTOB.
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[Tpocteie a3¢dupsl. U3oMepus, HOMEHKIATypa, COCOObI MOJTy4YeHHs, Ppu3nde-
CKH€, XUMUYECKHUE U N10KAPOOIIACHBIE CBOICTBA.

ITepexucusle coenunenus. CTpoeHue, cnocoObl MoJydeHus, Gpusndeckue, Xu-
MHUYECKHE U M0KapoonacHble CBOWCTBA. [[puMeHeHrne opraHnyecKux nepeKnuce.

KapOonunbHble coenquHenus. CTpoeHue, n3oMepusi, HoMeHKIaTypa. OCHOBHbIE
CIOCOOBI MOJIYYEHUS albAETU0B U KETOHOB. PU3NYECKUE U XUMHUECKHUE CBOICTBA.
[IpuMeHeHre B TPOMBIIIIIEHHOCTH.

Kap6onossie kucnotsl. Knaccudukanus, cTpoeHue, n3oMepHsi, HOMEHKIaTypa.
Crnioco6s1 monryuenus. @usndeckue U XuMuueckue cBoiictBa. O01acTb MPUMEHEHHUS.

Croxusbie 3¢upsl. CTpoeHHE U CIIOCOOBI MOMyueHusl. XMMHUECKHUE CBOICTBA.

Bricime sxupHbIe KHCIOTHI U BBICIINE CIIUPTHL. Mblia, BOCKH, KHPBI, Macya.
[Ipumenenue u noxapHasi onacHOCTh. OlEeHKa CKIOHHOCTU Macel M KHpPOB K MPO-
L[ECCY CAMOBO3TOpaHUSI.

IIpakTHyeckoe 3ansitue. HoMeHKiaTypa KUCIOPOICOAEPKAMX OpraHuye-
CKUX COEIUHEHUMN.

XUMUYECKUE CBOWCTBA KUCIOPOICOAEPKALUX OPraHUYECKUX COCTUHEHUI.

CamocrositeibHass padora. Ilpoctsie »¢upsl. M3omepus, HoOmMeHKnaTypa,
CIOCOOBI MOJTYYEHUS, PU3NUECKUE, XUMUUECKHE U NI0KapOOIaCHbIE CBOWCTBA.

ITepexucnsie coenunenus. CTpoeHue, cnocoObl MoJydeHus, Gpusndeckue, Xu-
MHUYECKHE U M0KapoonacHble CBOWCTBA. [[puMeHeHne opraHnyecKux nepeKnuce.

Pexomenayemas iutepartypa:

OCHOBHaf [1, 2];

JOTIOJTHUTEIbHA [4].

Tema 15. @PU3UKO-XUMHYECKHE U MOKAPOONACHbIE CBOIICTBA KUCJIOPOICO-
JAepKALMX OPraHuYeCKHUX BellecTB

Jleknus. OU3MKO-XMMUYECKUE U TI0KAPOOIACHBIE CBOMCTBA T'MAPOKCUIIBHBIX
coequHeHU. 2. OU3NKO-XMMHUYECKUE U TOXKApOOMAaCHbIE CBOMCTBA KapOOHUIBHBIX
coequHeHU. 3. DU3MKO-XMMHYECKHE U TOXKApOOIMacCHbIe CBOMCTBA KapOOHOBBIX
KHUCJIOT.

IIpakTHyeckoe 3aHsATHE. XaPAKTEPUCTUKU IMOKAPHOM OMACHOCTH THUIPOK-
CIJIBHBIX COEIMHEHHUI. XapaKTEepUCTUKU MOKapHOW OMAaCHOCTH KApOOHUIIBHBIX CO-
€UHEHNM.

CamocrositenbHas padora. [Ipocteie sdupsl. M3omepus, HOMEHKIATYypa,
CIIOCOOBI MOJTYYEHUS, PU3NUECKUE, XUMUUECKHE U NI0KapOOIaCHbIE CBOWCTBA.

ITepexucnsle coenunenus. CTpoeHue, cnocoObl MoJydeHus, Gpusndeckue, Xu-
MUYECKHE U MT0KAPOOIIACHBIE CBOMCTBA.

Pexomenayemas iureparypa

OCHOBHaf [1, 2];

JOOIIOJHUTENBHAA [4, 6].

Tema 16. ITomumepsl 1 MOJTMMEpPHbIE MATEPHAJIBI

JlabopatopHass paGora. OU3MKO-XMMHUYECKUE CBOMCTBA U IOKAPOOIACHBIE
CBOMCTBA MOJIMMEPOB U MOJIMMEPHBIX MAaTEPUAJIOB.
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CamocrosiTebHas padora. Knaccudukaiusi BHICOKOMOJEKYISIPHBIX COEIH-
HEHUM M UX ocoOeHHOCTH. CrocoObl MOyYeHHUsI U CBOMCTBA mojauMepoB. Kayuyku.
IImacTtMmacchl. XMMHUYECKHE BOJIOKHA.

Pexomenayemas jiureparypa

OCHOBHai [1, 2];

JOMOJIHUTEIIbHAA [4, 6].

3aouHoii popmbI 00yUeHUs:

Tema 1. Ponrb xumuu B nmoxkapHoM aesjie. OCHOBHbIC NMOHATHSL M 3aKOHBI
XHMMH.

Jlekus. MecTo XumMuu cpeau CeluaIbHbIX JUCLHUILIMH B IIOKapPHOM JEJIE.

XWMHMS KaK pa3zen eCTECTBO3HAaHUs. MeCTO XMMUHU B CUCTEME HAayK. 3HaUCHUE
XUMHH B (DOPMHUPOBAHUM MATEPUATUCTUUYECKOIO MUPOBO33peHUs. XUMHsI KaK HayKa
O BEIIEeCTBaX M UX IpeBpalleHussX. OCHOBHBIE UCTOPUYECKUE BEXHU PA3BUTHUS XUMHU-
YECKOW HAYKU U TEXHOJIOTUHU.

OCHOBHBIEC ITOHATUSA U 3aKOHBI HEOPraHUYECKOM M OPraHUMYECKOW XUMHH: 3a-
KOH COXpaHEHMsI MacChl BEILIECTB, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH OOBEMHBIX OT-
HOILICHWW, 3aKOH ABOTagpo M €ro ciueAcTBus. MoileKyia, aTOM, XUMUYECKUN 3Jie-
MEHT, IIPOCTBIE U CJIOKHBIE BEIIECTBA, AJUIOTPOIIHS, OTHOCUTEIIbHBIE ATOMHBIE U MO-
JIeKyJISIpHbIE MACChl, BAJICHTHOCTb, XUMHUECKHE Peakuu U ux kinaccudukamms. Vc-
IT0JIb30BaHME OCHOBHBIX 3aKOHOB XMMUU JUIS1 IOKAPHO-TEXHUYECKUX PACUYETOB.

IIpakTHyeckoe 3aHATHE.

Pacuetsl N0 ypaBHEHUSAM XUMUYECKUX peakuuil (4. 1).

Pacuetsl N0 ypaBHEHUSAM XUMUYECKUX peaKIUil (4.2).

CamocrosTenbHast padora. 3aKoH SKBUBaleHTOB Puxrepa. Pacuer uncna Mo-
JIeW BELIeCTBA, pPacyeT KOJMUYECTBA CrOPEBIIETO BELIECTBA U INPOAYKTOB PEAKLIHH,
pacueTr o0beMa BO31yXxa, HEOOXOAUMOTO JUIsl CTOPAHUS BEIIECTBA.

Pexomenayemasi sureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTENIBLHAA [3, 5].

Tema 2. Ilepuoanyeckuii 3axon /.. MenneseeBa. Ctpoenue aroma. Xu-
MHYeCKas CBA3b

CamocrosiTesibHasa padora. J[ocTHKEHHS] XUMUYECKOW HayKu B cepeaune 19
Beka. Mcropus otkpbeitus .M. MeHaeneeBbIM NepUOANYECKOro 3akoHa. CylnIHOCTb
nepuoANYecKoro 3akoHa. CTpykTypa TabJIuIbl MTEPUOINYECKON CHCTEMBI DJIEMEHTOB.
3HauYeHHE OTKPBITUS MEPUOJIUYECKOrO 3aKOHA JUISl TOCIEAYIOIIEr0 Pa3BUTHSI XUMHH
KaK HayKH.

Pa3BuTHE OCHOBHBIX IpENCTaBICHUM O cTpoeHnU aToMa. COBpEMEHHbIE KBaH-
TOBO-MEXaHMUYECKHUE MPEJCTABICHUS O CTPOEHUH aToMa. XapaKTepUCTHUKA SHEPIreTu-
YECKOr0 COCTOSIHUS 3JIEKTPOHA KBAHTOBBIMU uuciaamu. [Ipuniun [laynu. Dnektpon-
Hasi CTPYKTypa aTOMOB, 3JIEKTPOHHBIE NACIOPTa AJIEMEHTOB, S-, p-, d-, f~3JI€MEHTHI.
OcHoBHBbI€E siiepHBIE YacTULbl. M30TOMBI.
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[IpenckaszarenbHas cuiia NEPUOJNUECKON CUCTEMBI, COBPEMEHHBIE JOCTUKECHUS
B 00JIACTH OTKPBITHS M CUHTE3a HOBBIX XUMHYECKUX AJICMEHTOB.

XapaKTepUCTHUKA JIIEMEHTA M0 €r0 MOJ0KEHUIO B [lepruonnueckon cucreme.

Mexann3M 00pa30BaHUs U BUJIbI XUMHUYECKUX CBSI3CH.

KonunyecTBeHHbBIE XapaKTEPUCTUKU XUMUUYECKUX CBSI3EH.

Pexomenayemas sureparypa:

OCHOBHa4 [1, 2];

JIOIIOJIHUTENIbHAS [3].

Tema 3. O0mas XxapakTepuCTHKA XUMHYECKHUX JIEMEHTOB U X COeIUHe-
HUM

CamocrositenbHasi padora. OCHOBHBIE KJIacChl HEOPIaHMYECKUX COEIUHE-
Huil. [IpocTbie BelecTBa U XMMHUUYECKUE coeuHeHUsl. MeTtaiuibl 1 HemeTasuibl. Ok-
CUIbl, TUJIPOKCUIBI, KUCIOTHI, COJHU: KiIacCUUKAIMs, MOITyYEeHUE, XHUMUUYECKUE
CBOKCTBA. [ 'eHeTHUeCKast CBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

[ToxapHas OMacCHOCTh HEOPTaHMYECKUX COCIMHEHUMN: TOPIOUYHME U HETOPHOYHNE
HEOPraHUYECKHE BEIIECTBA; BEUIECTBA, ONACHBIC ITPU B3aMMOJECHCTBUU C BOJOMW; HeE-
TOPIOYME BEUIECTBA, MPEACTABISIONINE MOKAPHYIO OMACHOCTh; BEIIECTBA, CAMOBOC-
IJIaMeHsomuecs Ha Bo3ayxe. OrHe3allUTHBIE TOKPBITHS.

CriocoObl MOMyYeHUs U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIU-
HECHUM.

Peakuun, xapakrepusyromuye CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEJIMHEHUN — KUCJIOTHBIX U OCHOBHBIX OKCHJIOB, THIPOKCUIOB, KUCIIOT, COJIEH; MO-
’KapHas OMACHOCTh YJ0OPEHHUIA.

Pexomenayemas ureparypa:

OCHOBHa4 [1, 2];

JOOIIOJHUTENBHAA [3].

Tema 4. OKHCINTEIHbHO-BOCCTAHOBHUTEIbHbIEC PeAKINH

CamocrosiTtesibHass padora. CylIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTeneHb OKUCIEHUS U BaJEHTHOCTb. METONMKA COCTaBIEHUS OKUCIIUTENb-
HO-BOCCTAHOBUTEJIBHBIX PEAKIIMIA.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BEIIECTB. BakHENIIINE OKUCIIU-
TEJIM U BOCCTAHOBHUTENH, U UX MecTO B [lepuoanueckoii cucreme 3memeHToB. [loxka-
pOONAaCHBIE CBOMCTBA OKUCIIUTEIIEN U BOCCTAHOBUTENEH.

CocraBiieHuE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

N3ydyeHne OKHUCIUTENBHBIX CBOMCTB a30THOW M KOHUECHTPUPOBAHHOW CEPHOM
KUCJIOTBl: HMHAUBUJyalbHbIE 3aJaHus MO TeMe (COCTaBIICHUE OKHUCIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUNA SJIEKTPOHHO-UOHHBIM METOJIOM)

Pexomenayemas ureparypa:

OCHOBHai [1, 2];

JOOIIOJHUTEIbHAA |3, 5].

Tema 5. DiiekTpoXuMHYECKHE MPOLECCHI
CamocrositenbHas padora. Ckayok MoTeHIMaNa Ha rpaHuile paszaena ¢a3 B
BJICKTPOXUMHUUYECKON cUCTEME. JIBOMHOW JJIEKTPUYECKUU CJIOM M €ro CTPOCHHUE.
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lNansBannueckas nemnb. J/]C raabBaHUYECKOrO JIEMEHTA. DIEKTPOAHBIE MOTEHIIUA-
abl. P HanpsbkeHnit MeTaiioB. Y paBHeHue HepHcra.

DnekTpoxuMuueckue cucteMol. Knaccudukaiiys ralbBaHUYECKUX 3JIEMEHTOB.
IlepBuuHbIEe, BTOPUYHBIE, KOHIEHTPALIUOHHBIE, TOIJIMBHBIE 3JIEMEHTHI. XUMHUYECKUE
VUCTOYHUKH JIEKTPUUECKON SHEPTUU. AKKYMYJISTOPHI.

Onektponn3. OCOOCHHOCTH ANEKTPOXUMUYECKUX PEAKUUU MPU AIEKTPOIIHU3E.
IosapHasi OMaCHOCTh MPOIECCOB IEKTpoIn3a. 3aKoHs! Dapasest .

XUMUYECKask U 3JIEKTPOXUMUYECKasi KOPPO3Usi METaIoB. MeTO bl 3alUThI OT
KOppo3uu (MpOTEKTOpHAsl, KaTO/IHAsI, aHOAHAsl, XUMHUYECKasi, aHTUKOPPO3UOHHBIE 1O-
KPBITHS).

Pexomenayemas urepartypa:

OCHOBHa4 [1, 2];

JOOMOJTHUTEIbHAA [3].

Paszpen 2. OCHOBHBIE 3AKOHOMEPHOCTH TIPOTEKAHUSA
XUMHNYECKUX ITPOLHECCOB

Tema 6. TepMmoaMHAMMKA XUMHYECKHX MPOLECCOB

Jleknus. [Ipenmer xumnueckon tepMoanHaMuku. [loHsTHEe TepMoauHaMuye-
ckol cuctembl. [lapaMeTpbl COCTOSIHUA U TEPMOJIMHAMUUYECKUE (DYHKIIMU COCTOSIHHMSL.
[lepBblil 3aKOH TEPMOJIMHAMHUKU. DHEPreTHKAa XUMUYECKUX MPOLECCOB. BHyTpeHHs
SHEprusl M 3HTaNbNus. 3aKoH ['ecca u ciaencTBus u3 Hero. TermnoTsl 00pa3oBaHUs U
TOPEHMs BEIIECTBA. TE€pPMOXMMHYECKHE PACUEThl, UX HCIOJIB30BAHHE B IOKAPHO-
TEXHUUYECKUX pacuerax. OLeHKa MoKapHON OMacHOCTH BEIIECTB MO TEIUIoTaM oOpa-
30BaHuA. Buasl Temneparypsl ropenus. Pacyer remmnepaTypsl rOpeHuUs.

Bropoy 3akoH TepMoamHaMuKH. BO3MOXXHOCTH M HaIpaBJICHUE INPOTEKAHUS
XUMHUYECKUX TporeccoB. OOpaTUMble XUMUUYECKHE MPOLECChl, XUMHUECKOe U (a3o-
BOE€ PAaBHOBECHE. DHTPOIHS KaK ME€pa HEYNOPSAOUEHHOCTH CUCTEMbI. VI3MeHEeHnE HH-
TPONUM B XMMHUYECKHUX Ipolieccax U npu (azoBbiX nepexoaax. JHeprus ' modca kax
KOJIMYECTBEHHAsI Mepa BEPOSITHOCTU U HANPABIEHHOCTU CaMOIIPOU3BOJIBHOIO MPOTE-
KaHUSI XUMHUYECKUX peakuuil. OLeHKa MokKapHOW OMaCHOCTH XMMUYECKUX MPOLIECCOB
no ’Hepruu ['nb6ca.

IIpakTuyeckoe 3anHsitue. TepMoxumMuueckue pacuerbl. DHeprus ['mb6ca -
KPUTEPHUM BO3MOKHOCTH MMPOTEKAHUSA XUMUYECKUX PEAKLIAMN.

JlaGopaTopuas padora. OmnpeneneHue TEIUIOBbIX 3((HEKTOB XUMUUECKUX pe-
aKIINH.

CamocrositeibHass padora. OmpenencHue TEIIOBBIX 3(PQPEKTOB pPeaKIIUid.
NHauBHyallbHbIE 3a1aHUS IO TeME (pacdeT SHTaJIbIIUU CrOpPaHUs U yJIEJIbHOHU Teml-
JIOTBI CrOpPaHUsl BELECTBA, TEMIIEPATYPhl TOPEHHUS)

Pexomenayemasi sureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTENILHAS [3-6].
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Tema 7. D1eMeHTBI XUMHUYECKOH KHHETHKH

CamocrosiTesibHas padoTa. OCHOBHBIE IOHATHS XUMUYECKOM KUHETUKH. ['0-
MOT€HHBIE U T'€TEPOTCHHBIE CUCTEMBbI, TOMOT€HHBIE U IeTepOreHHble peakuuu. Cko-
POCTb TOMOT€HHOM U T€TEPOT€HHOM PEAKLIUU U METOJIbI €€ PEryJIUPOBaHUS.

BnusHue KOHIEHTpauuu pearupyrolmmx BELECTB HAa CKOPOCTb XMMUYECKOU
peakuuu. 3aKoH JercTBUsl Macc. KoHCTaHTa CKOpOCTH XUMHUYECKOM peakuuu. Moue-
KYJSIPHOCTB peakuuu. [lopsaok peakuumu.

BiusiHne TemmepaTypbl Ha CKOPOCTh XMMHUYECKOW pPEaKIMU. DMIUPUYECKOE
npaswio Bant-I'odda. YpaBuenue Appenuyca. DHeprusi akTUBAUU XUMHUYECKOTO
Ipouecca.

Kartanuzatopel 1 KaTaJTuTUYECKUE CUCTEMBI. BiMsiHME KaTanu3aTopoB Ha CKO-
POCTh XMMHUYECKOW pEaKUWU. ['OMOT€HHBId M T€TEPOTreHHBbIM KaTaln3. MexXaHusm
JNEUCTBUS KaTaIU3aTOPOB.

Buabl xummnueckux peakiuii. KoHnctanta paBHOBecHs 0OpaTUMOW peaklUU.
Casi3b sHepruu ['mO06ca U KOHCTaHTHI paBHOBecUs. BiusHue SHTaNbIUIHOTO U 3H-
TpONUIHOTO (PaKTOPOB HA paBHOBecue. BiusiHue Temmneparypsl, JaBieHUs, KOHIEH-
Tpaluu pearupyrolmux BelecTB, J00aBOK HHEPTHBIX Ta30B M KaTalu3aToOpOB HA XU-
muyeckoe u ¢pazoroe paBHosecue. [Ipunmun Jle [llatense u ynpasnenue peakuusaMu
TOPEHUS.

Tunel CI0XKHBIX peakuuid (mapaielibHble, MOCIeA0BaTeNbHbIE, CONPSHKEHHbIE,
KoJieOaTeIbHEIC).

PuU3NKO-XUMUYECKask IPUPOJA ITPOLECCOB TOPEHMUS.

XapakTepuCTHKa LENHbIX peakuui. LlenmHpie peakium Kak OCHOBA IIPOLECCOB
OKHcIIeHHs. Hepa3BeTBIeHHbIE M pa3BETBICHHBIEC LIETHbIE peakunu. LlenmHele peax-
LIUH C BBIPOXKIACHHBIM Pa3BETBICHUEM.

Bunpe! u pexxnmMsl ropenus. 1lnams u ero xapakTepucTukH.

Tunel XUMHYECKUX peakiui (mocienoBaTelbHble, Mapajuie/bHbIe, COMPKEH-
HbIE, KOJeOaTeIbHbIC); BIAUSHUE SHTAJIBIUUHOTO U SHTPONUHHOrO (hakTopa Ha paB-
HOBECHE.

Pexomenayemas sureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTEIHLHAA [3].

Pasznen 3. XUMUA PACTBOPOB

Tema 8. PacTBOpbI HEIIEKTPOJIUTOB

CamocrositenbHas padora. Kinaccupukanus pactBopoB. CriocoObl BeIpaxke-
HUS COCTaBa PacTBOPOB.

Bona. Haxoxzaenue B npupone. CocTaB U CTpOE€HUE MOJIEKYJIbI BOJbI. OCHOB-
Hbl€ (PU3UKO-XMMHYECKHE CBOMCTBA BOJIBI.

Oo0pazoBanue pactBopoB. ConpBaTans U rujapatanus. Teopus oOpa3oBaHus
pactBopoB .M. Menneneesa. TepMoauHaMUYeCKre OCHOBBI ITPOLIECCA PACTBOPEHUS.
CyMMapHBlIii TeMIoBoil 3 eKT PACTBOPEHHS BEIIECTBA -

PacTtBOopuMOCTh 1 (pakTOpHI, BAMSIONIME HA HEE: MPUPOJa BELIECTBA U PacTBO-
pUTENIs, arperaTHOE COCTOSTHUE, BHELIHME YCIIOBUS (TeMIleparypa, aasiieHue). Pac-
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TBOPUMOCTh Ta30B B KUJKOCTSIX. 3akoH ['enpu. [lapumanbHOE naBiieHHE, 3aKOH
JaneToHa. B3anMHas pacCTBOPUMOCTD KUJIKOCTEN.

KosumuratuBable CBOWCTBA pacTBOpOB. Mcmapenue sxkuakocreil. JlaBieHue
HACBIIIEHHOTO napa. 1-i 3akoH Paynsa. TemnepaTypa KUIleHHs U TeMIeparypa 3amep-
3aHUs PacTBOPOB. 2-if 3akoH Paynsa. OcmoTtudeckoe naBienue, 3akoH Bant-I'odda.

bunapHsbie )xuaKHUE cUCTEMBI. 3aKOH Payis u OTKIIOHEHUs OT Hero. Pa3nenenue
MHOT'OKOMITOHEHTHBIX )KUAKUX cUCTeM. 3akoHbl KoHOBasOBA.

Knaccudukanus roprodux >KUIKOCTEeH. Pacuer OCHOBHBIX XapaKTepu-
CTUK I'OPIOYHUX KUIKOCTEH.

Pexomenayemas ureparypa:
OCHOBHai [1, 2];
JIOTIOJIHUTENIbHAS [3, 4].

Tema 9. PacTBOpBI 3J1EKTPOJIUTOB

CamocrositesibHasi padora. CBOWCTBAa paCTBOPOB 3JIEKTPOJIMTOB B CBETE TEO-
pUH BJIEKTPOJUTHUECKON Auccoumranuu Appenuyca. Juccounanusi KUCIOT, TUAPOK-
cunoB, coneu. [lonarue Bomoponnoro nokaszarenss pH. Pacuer pH kucnor u ruapox-
culioB. PacTBOpMMOCTBH TBEPABIX BELIECTB B XKUIAKOCTAX. [Ipon3BenaeHue pacTBopu-
MOCTH.

Pexomenayemas qureparypa:

OCHOBHa4 [1, 2];

JIOIIOJIHUTENIbHA [3, 5].

Tema 10. BBegenue B 3K0J10rn4ecKy0 XUuMHI0

CamocrositenbHast padora. [IpuponHble U aHTPONOrE€HHbIE MCTOYHHMKHU 3a-
IPS3HEHUS BO3/1yXa, BOJBI, IIOYB. DKOJIOTMYECKUE ACIEKThl IPUMEHEHUs OIHETYIla-
IIMX BelecTB. Pacuer KOHIEHTpAMKU pacTBOPEHHOTO KUCIOPOa.

Pexomenayemas sureparypa:

OCHOBHaf [1, 2];

JIOTIOJIHUTENILHAS [4-6].

Pasnen 4. OCHOBBI OPTAHUYECKON XUMUU

Tema 11. OcHOBHBIE TeOpeTHYECKHE M0JI0KEHHS OPraHU4ecKOi XUMHH

Jleknus. IIpenmer oprannueckon xuMuu. Baxxnenine 3tansl pa3BUTHs Opra-
HAYECKOM XMMHUU U IPOMBILIJICHHOCTA OPTAaHUYECKOI0 CUHTE3A.

Teopust ctpoenusi oprannueckux BemiecTB A.M. bytnepoBa. CBsi3p xumuue-
CKHUX CBOMCTB cO CTpykTypoil monekyin. Knaccuukamus opraHMuecKkux BeLIECTB.
OCHOBBI COBPEMEHHOW TEOPUU XUMHUUYECKOTO CTPOECHHUS U PEAKIIMOHHOM CIIOCOOHOCTH
opranuueckux BemectB. CTpykTypHble popmynsl. M3omepus. Knaccupukanus pea-
TEHTOB M PEaKIUil B OPraHU4YECKON XUMUU.

IIpakTHyeckoe 3anaTHe. OCHOBBI HOMEHKJIATYPHI yIiIeBOAOpoAoB. ITonsaTue
M30MEPOB U TOMOJIOTOB. 3aJauu Ha BbIBOJ MOJIEKYJIPHOW (POpPMYIbI C UCIOIb30BA-
HUEM 00IIKX (POPMYJI KIaCCOB OPraHUYECKUX COCIUHEHUH.
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Camocrositeabnas padora. CocraBnenue rpadudeckux ¢GopMyn YIriIeBOJIO-
POJIOB, UX U30MEPOB, 3aBUCUMOCTh IMOKa3aTeliel MoxKapHOW OMacHOCTH OT CTPYKTY-
PBI MOJIEKYIL.

Pexomenayemas sureparypa:

OcHoBHas [1, 2];

JIOTNIOJIHUTENbHAA [4, 6].

Tema 12. ®U3UKO-XUMHUYECKHE U MOKAPOONMACHbIE CBOMCTBA YIJI€BOA0PO-
J10B

CamocrositenbHass padora. [IpenensHbie yriieBogopodsl - ankaHbl. M3ome-
pusi, HOMEHKJIATypa, HaxoxAeHue B npupoae. CUHTE3 NpeeNbHbIX YIII€BOI0POIOB.
Pu3nyecKkne, XMMUYECKUE U IT0KapOOIIacHbIe CBOMCTBA. [IprMeHeHne npenenbHbIX
YIJIEBOJIOPOJIOB.

HenpenenbHble yriieBogopoasl - ankeHsl. M3omepus, HoMeHkiarypa. CuHTe3
STUJICHOBBIX YII€BOAOpOAOB. Dusnyeckne, XUMUUECKUE U I10XKAPOOIACHbIE CBOM-
cTBa. [[pumenenune aJkeHoB.

ALEeTUIIEHOBBIE YITIEBOAOPOBI - aIKUHBL. V30Mepusi, HOMEHKIIATypa, CliocoObI
nojyyeHus, (pU3NUECKUe, XMMUUECKUE U TOXKapoomacHele cBoicTBa. [Ipumenenue
anKMHOB. CpaBHUTENIBHASI XaPAaKTEPUCTHKA MOKAPHOM ONACHOCTH YIJIEBOAOPOJIOB C
OTKPBITOM LIETBIO.

HenpenenbHble yrieBogopoabl ¢ IByMS KpaTHBIMU CBsI3sIMH. OCOOEHHOCTH
CTPOCHUS Y IPUMEHEHUS.

["anoreHnpoun3BoaHbIE YIIEBOAOPOAOB. M30Mepus, HOMEHKIATypa, OCHOBHBIE
CHOCOOBI MOJTydeHus1, (PU3NIEeCKHe U XUMUYECKUE CBOMCTBA. XJIaJOHBI KaK OTHETY-
LIalMe BEIecTBa.

Kapbonuknuueckne coenunHenus. CtpoeHue, (u3Mueckue M XUMHYECKHE
cBouctBa. [Ipumenenue.

Apensl. Pa3Butue teopun crpoenust 6en3ona. CoBpeMEHHbIE MTPEICTABICHUS O
cTpoeHuu O6eHsona. ['omonornyeckuit psa 6ensona. Mzomepus, Homenknatypa. Cro-
coOBbl ToJTyueHus, (pusndeckre U xumuueckue cBoiicra. Ilpumenenue apenos. Kon-
JEHCUPOBAHHBIC CUCTEMBI.

XapaKTepUCTUKH NOKAPHOM OMacCHOCTH YIVIEBOXOPOAOB. CBOWMCTBA U IpUMeE-
HEHUE TAIOTCHIIPOU3BOIHBIX YTIIEBOJOPOAOB.

CpaBHUTENbHASA XapAKTEPUCTHKA CBOMCTB MPEACIBHBIX M HENPEICIbHBIX YT-
JIEBOJIOPOJIOB, KAUECTBEHHBIC PEAKIIMN HA HEIPEAECIbHBIE YITIEBOAOPOABI U IaJOTeH-
coJiepKalllie COeIMHEHHSI; MHANBUIyaJIbHbIE 3aJJaHus MO TeMe (LEMOYKH MpeBpalie-
HUH yTJI€BOJAOPOJIOB).

Pexomenayemas iureparypa:

OCHOBHaf [1, 2];

JOOIIOJHUTENBHAA [4, 6].

Tema 13. Oprannyeckoe TOIJIMBO U €ro nepepadorka

CamocrositenbHas padora. Kinaccudukaiys TOMIMB U UX XapaKTEPUCTHKU.

TBepaoe TOIMIMBO U MPOAYKTHI ero nepepadotku. Cyxas neperonka yris (-
poJin3), razudukanus yris, THAPOTeHU3aIUs TBEPAOTo TOIUIUBA.
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Hedtp, coctaB HedTu. IlepBuunas nepepabotka HeQTH (TpsiMasi MEPErOHKa).
Bropuunas nepepaborka HedTH: KpeKUHT, pudopMuHT, nupoaus. [loHdarue okraHo-
BOI'0 YHCJIA.

["a30B0O€ TOIJIMBO U MPOAYKTHI €r0 NMePePa0OTKH.

[IpoucxoxxneHne NpupoHbIX UCTOYHUKOB YTJIEBOJOPOJIOB; MepepadoTKa Top-
¢a; onpeneneHue OKTAaHOBOTO M LIETAHOBOTO YHUCIIA.

Pexomenayemas sureparypa:

OCHOBHaf [1, 2];

JOTIOJITHUTENbHAA [4, 6].

Tema 14. Kucsiopoacoaep:xkamnue oprannyeckue coeIuHeHust

CamocrositenbHas padora. Criuptel. Knaccudukanus, HOMEHKIIAaTypa, U30-
Mepus. Meroael nonydenuss. Guznueckue 1 XUMUYECKHE CBOMCTBA. MHOTrOaTtoMHbIE
cnuptsl. [1oskapoonacHOCTs CIMPTOB.

ITpocteie a3¢dupsl. 30Mepus, HOMEHKIATypa, cocoObl MOIy4YeHUs, pu3nde-
CKHE, XUMUYECKHE U TI0KAPOOIIACHBIE CBOMCTBA.

ITepexucusie coenunenus. CTpoeHue, cnocoObl MoJydeHus, Gpusndeckue, Xu-
MUYECKHE U MT0’KAPOOIIACHBIE CBOMCTBA. [[puMeHeHne opraHn4ecKux NepeKucen.

KapOonunbnble coenquHenus. CTpoeHue, n3oMepusi, HoMeHKIaTypa. OCHOBHbIE
CIOCOOBI MOJIYYEHUS aNbAETU0B U KETOHOB. PU3NYECKUE U XUMHUYECKHUE CBOICTBA.
IIprmenenne B MpOMBIIUIEHHOCTH.

Kap6onossie kucnotsl. Knaccudukanus, cTpoeHue, nu3oMepusi, HOMEHKIIaTypa.
Crnioco0Os1 monryuenus. @usndeckue u XumMuueckue cBoiictBa. O01acTb MPUMEHEHHUS.

Croxusie 3¢upsl. CTpoeHHe U Croco0bl MoMyueHusl. XUMHUECKHUE CBOICTBA.

Bricime upHble KUCIOTHI U BBICIIME CIUAPTHL. Mblia, BOCKH, KHUPBI, Macla.
[IpuMeHeHre u mokapHasi onacHOCTh. OLEHKa CKIIOHHOCTH Macel U KUPOB K Mpo-
LIECCY CaMOBO3TOPAHMSI.

HomenkiaTypa KUCIOPOACOAEpKAILIMX OPraHUYECKUX COCIUNHEHUN.

[ToxxapoonacHsle CBOMCTBA KMCIOPOACOAEPKAILIMX OPTaHUYECKUX BELIECTB.

Pexomenayemas sureparypa:

OCHOBHaf [1, 2];

JOOIIOJHUTEIBHAMA [4].

Tema 15. ®u3uko-xUMHYECKHE U MOKAPOONACHbIE CBOMCTBA KHCJIOPOACO-
AepKALMX OPraHuYeCKHX BellecTB

CamocrositenbHasi padora. OU3NKO-XMMHUYECKHE U IOXKApPOONACHbIE CBOM-
CTBAa THJPOKCUJIBHBIX COEIMHEHHU. 2. DU3MKO-XHUMHYECKHE M I0XKapOONacHbIe
CBOMCTBa KapOOHUIIBHBIX COEAMHEHUN. 3. DUIUKO-XUMUYECKUE M T0KApOOIacHbIE
CBOMCTBa KAapOOHOBBIX KHUCJIOT. XapaKTEPUCTUKH MOKapHOW OMAaCHOCTH THJIPOK-
CWIBHBIX COEIMHEHUI. XapaKkTEepUCTUKU MOKAPHOW OMAaCHOCTH KApOOHUIBHBIX CO-
enuHeHuil. [Ipocteie a¢upsl. M30Mepusi, HOMEHKIATYpa, CIOCOObI MOJIydyeHus, Qpu-
3MYECKUE, XUMUUYECKHE U IT0KapOOIacHbIe CBOWCTBA.

ITepexucusie coenunenus. CTpoeHue, cocoObl MoyydeHus, Gpusndeckue, Xu-
MUYECKHE U MT0KAPOOIIACHBIE CBOMCTBA.

Pexomenayemas jiureparypa

23



OCHOBHaf [1, 2];
JOMOJIHUTEIIbHAA [4, 6].

Tema 16. IlomMepsbl U MOJIUMEPHBbIE MATEPHUAJIbI

CamocrostenbHas padora. Knaccudukanus BbICOKOMOJIEKYJISPHBIX COEIU-
HeHUM U ux ocoOeHHOCTH. CrocoObl Moy4eHUsl U CBOMCTBA mojauMepoB. Kaydyku.
[Inactmaccel. Xumuyeckue BOJOKHA. DU3MKO-XMMHUYECKUE CBOWCTBA W IOXKapo-
ONaCHbIE CBOKCTBA MOJUMEPOB U MOJUMEPHBIX MAaTEPHUAIIOB.

Pexomenayemas Jiureparypa

OCHOBHaf [1, 2];

JOTIOJITHUTENbHAA [4, 6].

5. MeTtoanyeckue peKOMEHAALMHU 10 OPraHU3aluM U3YYeHHUs JUCHUILINHBI
IIpu peanuzanyuy nporpaMMbl JUCHUILUIMHBI UCIIOJIB3YIOTCS JICKIIMOHHBIE U
IPAKTUYECKUE 3aHATUSA/CEMUHAPCKUE 3aHATHS, TaOOpaTOpPHbIE pabOTHI.

OO1MMU 1eNIIMU 3aHATUN SBIISIOTCA:

— 000011IeHNe, cHUCTeMaTu3alus, YriyOJeHue, 3aKpeIUIeHHE TEOpEeTUYECKUX
3HAHUM 10 KOHKPETHBIM TEMaM JUCLUIIIVHBL

— (GopMUpOBaHHE YMEHMH MPUMEHATH IIOJYYCHHbIE 3HAHUS Ha IPAKTUKE,
peanu3anys eJMHCTBA NHTEJUIEKTYAJIbHOM U IPAKTUYECKOMN NEATEIIbHOCTH;

— BbIpa0OTKa MPHU PEHICHUH MOCTABIECHHBIX 3a7a4 MPOo(hecCnoOHaIbHO 3HAYUMBbIX
Ka4eCTB:  CAMOCTOATENIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
VHULMATUBBI.

[lenssmMu JIEKIUN ABISIOTCS:

- IaTh  CHUCTEMAaTU3MPOBAHHBIE HAYYHbIE 3HAHUA 10  JHUCLUIUIMHE,
aKLIEHTUPOBAaB BHUMaHNE Ha Hau0oJIee CI0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh AKTUBHYIO [T0O3HABATEIbHYIO AESITENBHOCTh 00yUYaroluXcs,
croco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIIICHUS.

B xoxe mpakTrueckoro 3aHsATHS 00€CIeYyBaeTCs MPOLECC aKTUBHOTO B3aWMO-
AeCcTBHs 00yUarolUXCsl C MPEernoiaBaTeseM; IpUoOpETaloTCsl MPAKTUYECKIE HABBIKH
U yMeHus. Llenb mpakTHUeCcKOro 3aHATUSA: YIIIYyOUTh U 3aKPENUTh 3HAHUS, MOTYYeH-
HbI€ Ha JEKIUH, (OPMHUPOBAHUE HABBIKOB HCIIOJIB30BAHUS 3HAHUM ISl PEIICHUS
IIPAKTUYECKUX 3a]1a4; BBIITIOJIHEHUE TECTOBBIX 3aJaHUM IO IMPOBEPKE IOTYYECHHBIX
3HAHUU U YMEHHUU.

CamocTosiTenbHass paboTta oO0yyaroUMxcs HampapieHa Ha yriayOleHue W 3a-
KpEIUIEHUE 3HAHWUM, TTOJIyYEHHBIX Ha JIEKIUIX U IPYTUX 3aHATUSAX, BBIPAOOTKY HaBbI-
KOB CaMOCTOSITEIbHOI'O AKTUBHOTO IPUOOPETEHUSI HOBBIX, JONOJHUTEIBHBIX 3HAHUM,
[OATOTOBKY K MPEICTOSLINM 3aHATHSM.

6. OueHoYHbIE MATEPHUAJIBI 110 AUCIUIIINHE
Tekyuuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIeUHBAET OIEHUBAHUE XOJ1a OCBOCHHMS

JTUCIUIUIMHBI, TPOBOJUTCS B COOTBETCTBUU C COJIEPKAHUEM JUCLUILUIMHBI IO BUAAM
3aHATHH B OpMe ompoca, pelieHus 3a7a4 U TECTUPOBAHMUS.
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HpOMe)KYTOLIHaH arrecranuusa obecrnieynBaeT OLCHMUBAHUC IMPOMCKYTOUYHBIX H
OKOHYATCJIbHBIX PC3YJIbTATOB 06y‘{CHI/IH 10 AUCHUILIWHE, IIPOBOAUTCA B (I)OpMC 3a4e-
Ta C OHCHKOﬁ B IICPBOM CEMCCTPC U DK3aMCHA BO BTOPOM.

6.1. IIpumepHbIe OLIECHOYHBbIE MATEPUAJIbI:
6.1.1. Tekyimero KOHTPOJIA

Tunosbie BOonpocsl AJ1s ONpoca:

1. Paznen I

1) Jaiite onpeneneHrue OTHOCUTEIBHOM aTOMHOM MaccChl, OTHOCUTEIBHONW MO-
JEKYJSPHON MACChl, MOJIIPHOM MaccChl, MOJISl, MOJISIPHOTO O0BbeMa.

2) Kak U3MEHAIOTCS METAIMYECKAE U HEMETAINIMYECKUE CBOICTBA B IPYIIIAX
U nepuojax”?

3) HazoBuTe TUIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

2. Pa3pnen 11

1) [Ipu KakuX yCIOBHSIX BO3pacTaeT SHTPOIHUS B XUMUYECKHUX Tpolieccax?

2) Kakumu crnocobamMu MOKHO paccyuMTaTh HHU3IIYIO TEIJIOTY CTOpaHUs Be-
mectn?

3) Kak BausieT u3MeHEHUEe TeMIIepaTyphl, AaBICHUS, KOHLIEHTPALlMU BEIIECTB
Ha PAaBHOBECUE B XMMHUYECKOUN pEeaKIu?

3. Pazpen III

1) IIpuBeauTe NpUMeEpPbl HCTUHHBIX PACTBOPOB.

2) B gem 3akmrogaeTcsi CymHOCTh 3aKoHa pa3z0aBienus OcTBayibaa’?

4) Chopmynupyiite BTOpoii 3akoH Payus.

4. Paznen IV

1) [Jatite onpeaeneHne opraHMueCcKOl XUMHUHU.

2) Kak BiusieT Hamu4Ke KpaTHBIX CBSI3€HM Ha PEaKIMOHHYIO CIIOCOOHOCTH yTJie-
BOJIOPOAOB?

3) Uem oTiIMUaIOTCS alibJIETUbI U KETOHBI?

Tunossble 3a1aun:

1. Pazmen I

1) CkonbKO KMOJIEH UCXO/IHBIX BEIIECTB YYACTBYET B PEAKIIUU TOPEHUS B BO3-
nyxe 1 kmonst CH3-O-CsH5?

2) 3 nepeyucaeHHbIX HUKE XapaKTEPUCTUK aTOMOB IEPUOANYECKU
U3MEHSAETCS
a) 3apsj sjapa atoma; 0) OTHOCUTEIbHAs aTOMHAs Macca; B) UUCIIO SHEPreTHUECKUX
YPOBHEM B aTOME; T') YUCJIO JIEKTPOHOB HAa BHEILIHEM SHEPTETUUYECKOM YPOBHE.
BriGepute u 3anuimTe BEpHbIA OTBET (OTBETHI).

3) Cronbko Kr C¢HsCOH cropeito, eciu B pe3yibTate 00pa3oBazocs 25 M
napos Boxbl. Temmeparypa 11°C, nasienue 1,3 ar.
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4) HemeTanmudeckre CBOMCTBA AJIEMEHTOB, HAXOISIIIUXCS B TJIABHBIX TTOJI-
rpynmnax NepuoANIECcKOi CHCTEMBbI, Hanbosee SPKO BBIPAKECHBI Y DJIEMEHTOB, PACTIO-
JIOKEHHBIX
a) B BepXHEW 4acTu MOATPYIIIbL; 0) B cepeanuHe MOATPYIIIbI; B) B HI)KHEH 4acTH
MOJTPYMIIBL; T) y BCEX 3JIEMEHTOB MOATPYIIIHI MPUMEPHO OJMHAKOBO.

5) CkoJIbKO HEUTPOHOB COJEPIKUTCSI B aTOME 3JIEMEHTA C MOPSAIKOBBIM HOMeE-
poMm 53 ?
6) Kakoe umncio atoMoB cozepxutcs B o0pasiie kanbius Ca maccoit 4 17
7) KakoBa MakcHMMallbHasi BAJIGHTHOCTb JIEMEHTA, UMEIOIIET0 3JIEKTPOHHBIM
nacropt 1s*2s°2p°3s”3p>?
8) Cpenu mpeI0’)KeHHOTO Psijia BEMIECTB BEIOEPUTE BEIIECTBA, OTHOCSIIUECS K
KJIACCy KUCJIOT:
NaH; Ca(OH),; HBr; O,; H,Si105;, CH;COOH; BaO.
9) 3anumuTe ypaBHEHUs PEaKIMU SIAEPHOrO pacmaja: MiIyToHui-239 (a);
pamuii-228 (B).
10) 3anummTe NoJIHOE ypaBHEHUE CIEAYIOLIEH SII€PHOM peakuuu: Maruuii-24
id, o).
11) OnunakoBbl 11 oHATHSA "dmemMeHT" U "aTtoMm"? OTBET NMOSICHUTE.
12) ITpuBeauTe npuMepsl 2-X NPOCTBIX U 2-X CI0KHBIX BEIIECTB — OKUCIUTE-
nei. Kakoe mpocToe BENIECTBO SABJISIETCS CUIIbHEUIIINM OKUCTUTENEM?
13) Tutan OTHOCUTCS K S-, p-, d- WK f- deMeHTam?
14) ITpuBeauTe nprMepsl BEMIECTB C KOBAJIEHTHOW MOJISIPHOM U KOBaJIEHTHOM
HETIOJISIPHOM CBSA3BIO.

2. Pa3pnen 11
1) BpluMcnuTh HU3IIYIO TEIUIOTY CropaHusi JIpeBecuHbl no dopmyne .M.
MenpneneeBa. CocraB apesecunbl: C - 51 %, H - 12 %, (O+N) - 35 %, ocrtaib-
Hoe Biara W.
2) Onpenenutb, MPU KaKo TeMIlepaType HaYHETCSl PeaKkus pa3aoKeHUs]
KapOoHaTa KalbIHs.
CaC03 (me) = CaO(me_) =+ COZ (2)
3) He npousBoAast pacueToB, ONPeeTUTh BOBMOKHOCTh U YCIOBUS TPOTEKAHUS
CJIEIYIOLIETO IpolLiecca:
N2 (2) + 202 (2) + 67 K,ZZOfC = 2N02 (2)
4) Hanummute BbIpakKeHUE A7l BBIUMCICHUS TEIIOBOTO 3¢ deKTa peakuu ro-
penuss CsH; OH B Bo3ayxe no 1-my u 2-my cieactBuro 3akoHa ['ecca.
5) Beraucauts TemiaoBoi 3gdext peakuuu ropenus stuneHa C,H,. Bripazuth
ATy BEJIMYUHY B KJ[XK/KT.
6) Metanon noisry4yaercs B pesynbsrare peakuuu CO ) + 2H; ) <> CH3;0H () +
128 xJIx.
7) Kakumu crioco6amMu MOXKHO yBEJIMYUTH BBIXOI MeTaHOa? OTBET MOSCHUTE.
8) Kak mamenutcs ckopocts npsimoii peaknnu 4HCI1 + O, <> 2Cl, + 2H,0
a) MpU yBEIUYEHUHN 00BbEMa CUCTEMBI B 2 pa3a?
0) npu yBenuuennu konueHtpanuu HCI B 3 paza?
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B) MpHU yBeIWYEHUH 00beMa B 2 paza?
9) Kak u3mMeHHUTCSl CKOPOCTh PEAKLMK IPU MOHMKEHUHU TeMIIepaTyphbl B CUCTE-
me co 150°C o 120°C, ecu mpu nmoBsimennn temmeparypst Ha 40° ckopocTh
ATOM peakuuu yBeauuuiach B 81 paz?
10) Haitnute KoHCTaHTY ckopocTu npsimont peakuuu 2A + B <> C, 3Has, 4To
npu KoHIeHTpauusix A u B, coorBercTBeHHO, paBnbix 0,5 u 0,6 Monb/m, ee
ckopocTth coctasisieT 0,018 Mob/m- MUH.

3. Paznen 111

1) YUemy paBHa maccoBas goJis Hutpat ammonus NH4;NO; B 0,5 M pac-
TBOpe TiioTHOCThIO 1,09 r/mn?

2) Omnpexaenute MOJSIPHOCTH 25 %-HOrO pacTBOpa YKCYCHOM KHUCJIOTBI
CH;COOH, nmotaoctero 1,21 r/mim.

3) Borauciauts pH 10 M pactBopa HNO:s.

4) pH pactBopa paBeH 8. Berunciuth KoHIeHTpauo noHos H' 1 OH™ B
TOM PacTBOPE.

5) Ilpu kakoil Temreparype J0KEH 3aMEP3HYTh BOJHBIN pacTBOp caxa-
pa, B koTropoM maccoBas noisa C,H,,0;; paBaa 50 %?

B3pBIBOOMACHBI M HACHIIEHHBIE Mapbl rexkcana mpu 40°C? Atmochep-
Hoe nasieHue 755 mm pt cT, KIIP rexcana 0,98% - 5,48%?

4. Paznen IV

1) IlpuBeaute mpumepbl coeauHeHH, uMeromux obmyto dopmyrty C,Hj,,

IPUHAJIEKAIIMX PA3IUYHbIM KJIacCaM OPraHUYECKUX COCTHMHEHHI.

2) OTtHOcUTENbHAS TUIOTHOCTh MAapOB JIMHEWHOTO MPEJEIbHOTO YIJIEBOI0POIa
no kuciopoay pasHa 1,375. BeiBequre MOJIEKYIISIPHYIO (POPMYITY 3TOTO CO€IMHEHUS.

3) KakoBa KOHIIEHTpaIlusi apoB BOJIbI B MOMEIIEHUU 00bemMoMm 150 M Tocle
MOJIHOTO CropaHus 15 Kr mepBoro mpeacTaBUTENs psAna HukioankaHoB? Temmepary-
pa 130C, nasienue 115 klla.

4) Kakue coequHeHust o0pasyrorcs npu nuposiuse metana? HazoBure ux.

5) U3 npuBeneHHbIX HIDKE (Hopmy BeIOeprTe GOPMYIIBI aTKaJUEHOB:

CsHip; C7Hyy; CsHg; CeHe; CioHan; CiiHas; CioHogy CsHyg; C4Hg; CisHzo; CoHyo.

6) CKoJIbKO KT KapOuja KajubIusi MOXKET BCTYIIUTh B PEAKIIHUIO C BOAOH, YTOOBI
B momemexnn 500 M. octaBamach moxapobesonacHas konnentpaima? t = 19°C, p
=780 MM pT.CT.

7) Hanuinte u HA30BUTE BO3MOKHBIN MPOAYKT PEAKLMHU apoMaTU3alMK (Ka-
TaJTUTUYECKOMN TETUAPOLUKIIN3AUH) 2,3-TUMETUITeKCaHa.

8) Kakue coennHenus MOryT 00pa3oBaThCs, €Clid B peakiinio Bropiia Bctynaror

MOAMETAaH W MOAIPONaH.?
9) Kaxoii npoaykT Hanbosee BEpOSTEH B CAEAYIONIECH PEaKIINH:
2-MeTHIIOyTEeH-2 + XJIOPOBOIOPO.T ?
10) Ocy1iecTBUTH IEMOYKY PEBPAICHUN:
nukiao0yrtan — 1 -xjgopOyTaH — OKTaH — 2- XJIOPOKTaH?
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Tunosble 3aaHus AJ5 TECTUPOBAHMUA:

1. Pasnen
Bonpoc Ne 1 Bonpoc Ne 2
ATOMHBIM HOMCD 1) YHCJIO DJIEMCHTApHBIX FGOMeTpI/IquKyIO (bOp- 1) TJIaBHOC KBAHTOBOC
JJIEMEHTa HacTul B aTOME MYy aTOMHBIX OpOUTANICH | 11c1o
II0OKa3hIBacCT: 2) YHCJIO HYKJIOHOB B aTOME€ XapaKTepH3yeT: 2) M0OOYHOE KBAHT. YUCIIO
3) qUCJI0 HCﬁTpOHOB B 3) MAarHuTHOC KBAHT. YHUCJIO
aToMC
4) YHCIIO IPOTOHOB B aTOME 4) CIIMH
Bonpoc Ne 3 Bonpoc Ne 4
DnexTpoHHas hopMyIia 1) 251 DneMeHT, HeBO30YyKIeH- 1) maruuii
BHEIIIHETO JIEKTPOHHOTO 2)3 S HBII aTOM KOTOPOTO He CO- 2) yriepox
CJI0s1 HanboJIee aKTUBHOTO 7 JEePHKHUT HECTIAPESHHBIX JJICK-
Merajua: 3)3 52 ; TPOHOB, - 3TO 3) cepa
4) 3s73p 4) kxpeMHui
Bonpoc Ne 5 Bonpoc Ne 6
B ocrosHoM cocrostanmn | 1) | Yucno mpoTOHOB B aTOME 1)33
SHCII0 HECHAPEHHEIX JEK- [ ) ) 3JIeMEeHTa, KOTOPBIH Haxo- 2) 50
TPOHOB B aToMe (hocdopa TUTCS B 4 TIEPUO/IC U B TJIaB-
paBHO: 3)3 HOM noarpynne V rpymisl 3) 40
4)4 PaBHO: 4) 23
Bonpoc Ne 7 Bonpoc Ne 8
Maxkcumanbsnoe uncino | 1) 2 Obmee uncio 1)2
p-2JIEMEHTOB B KaXkK- 2) 10 $ — 5JICMCHTOB B IICPHO- 2) 10
JIOM TIEpPHOJIE PABHO 3) 6 JIINYECKOM CUCTEME PaBHO: 3)12
4) 14 4) 14

Bonpoc Ne 9

Bonpoc Ne 10

CaMmpblii aKTUBHBIN
MeTaJlT Iepruorye-
CKOM CHCTEMBI OTHO-
CHUTCA K

1) s-aemeHTam

2) d-a;meMeHTaM

3) p-aneMeHTaM

4) f-onemenTam

CaMbIil aKTUBHBINA HE-

METaJIJT IEPUOIUYECKOMN

CHUCTEMBI OTHOCHUTCSA K

1) s-anemeHTam

2) d-anmeMeHTaM

3) p-aneMeHTam

4) f-onemenTam

2. Pa3pen 11
Bonpoc Ne 1
Kakas ux npuBeIeHHBIX pEaKIUi SIBISETCS K- 1) A+3B 5 2C - 10 x/Ix
30T€pPMUYECKOM:
2) A+BH20xIx S C + ][]
3)2A+B 5 2C AH<0
4HA+BS3C AH>0
Bonpoc Ne 2

IIpy KaKOM COOTHOILEHUH DHTAIBIIUWHOIO U
SHTPONUNHOIO (PaKTOPOB PEAKILIMs BO3MOXKHA

IPU JTIOOBIX YCIIOBHSIX:

)AH<0u AS <0

2)AH<0uAS>0

3)AH>0u AS <0

4)AH>0uAS>0

Bonpoc Ne 3

IIpu paccMOTpeHUN XUMUYECKON PEAKLIUH T10-
HATUE «CUCTEMA» O3HAYAET

1) ucxonHble peareHThbl

2) IpOAYKTHl XUMHUUYECKOM peakliuu

3) peakMOHHBII cocya

4) ncxoIHBIE peareHThl U MPOAYKTHI peakuu

Bonpoc Ne 4

N3onupoBaHHasi cucTeMa ¢ OKpyKarouien ee

cpenoiu

Ci BCIICCTBOM

1) oOMeHuBaeTcs SHEPTHEH, HO HE OOMEHHUBAET-
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2) He 0OMEHUBAETCS HU BEIIECTBOM, HU SHEPTH-
el

3) oOMeHMBaETCs BEIIECTBOM, HO HE OOMEHNBA-
€TCsl DHEPIUeH

4) oOMEHUBAETCs ¥ SHEPTUEH, M BEIIIECTBOM

Bonpoc Ne §
[TepBblif 3aKOH TEPMOAMHAMUKH 3aITMCHIBACTCS 1) pV =nRT
CIIeyIOIUM 00pa3zom
2) k=R/Ny
3) k = Aexp(-E./RT)
4HAQ=AU+ A

Bonpoc Ne 6

Kaxkas u3 MMPUBCACHHBIX BCIIMYUH HC ABJIACTCA

TEPMOAMHAMUYECKON (DYHKIIMEH COCTOSHUS

1) sHTanbIUs

2) naBieHUe

3) sneprust [ m60ca

4) sHTpOTHS

3. Pazgen 111

Bonpoc Ne 1

B 3aBucumoctu ot arperaTHoro CoCcTosd-

1) KUAKUMH, IPO3PAYHBIMU, OKPALIEHHBIMU

HUS PACTBOPUTENSI pPAaCTBOPHI OBIBAIOT

2) TBepbIMHU, aMOP(HOHBIMU, CTEKJIIO00pa3HBIMH

3) TBEPIBIMH, KHUIKUMH, Ta3000pa3HBIMU

4) ra3000pa3HBIMH, KUJIKHMH, MyTHBIMHU

Bonpoc Ne 2
3aBUCUMOCTbH PACTBOPUMOCTH I'a30B OT AaB- 1) Boiins-Mapuotta
JIEHUS OIIPENEIAETCS 3aKOHOM 2) ABorazipo
3) 'enpu
4) Bropra

Bonpoc Ne 3

JInst npuroToBIEHUSA
300 r 5 %-Horo pacTBopa OBapeHHOM COJIU
B BOJI€ HEOOXOIUMO

1) 15 r comu u 300 T BOJBI

2) 5t comu u 295 T BosIbI

3) 5 conu u 300 T BOABI

4) 15 r conmu u 285 T BOJIbI

Bomnpoc Ne 4
B 1 1 pactBOpa comepxurcs 6 T kap6ba- | 1) 0,1 monp/kr
muza CO(NH;),. MonsipHocTh 3TOTO pac- | 2) 6 r/i
TBOpA COCTaBIISIET 3) 0,1 monw/n
4) 6 r/kr

Bonpoc Ne §

B emxoctn Ne 1 gaxommres 50 T areToHa,

1) 6onbire B eMmkoct No |

a B eMkocTd Ne 2 — 50 r artetona u 50 r

2) 6ousbie B eMKocTH No 2

BO/IbI. JlaBieHME mapa ameToHa HaJl pac-

3) oIMHAKOBO B 00EUX EMKOCTSX

TBOPOM

4) naBieHue napa OTCYTCTBYET

Bomnpoc Ne 6

[Ipu crangapTHON TemmepaType KUIKOCTh

1) komnmonenTom  No |

Ne 2

No 1 umeer naBnenue HachbieHHoro mapa 100 MM
pT.CT., @ KuAKOCTh Ne 2 — 150 mMm pt.cT. XKunko-
CTH CMEIIalld B COOTHOIIIEHUU

1 : 1 u moxBeprim neperonke. Ilaposas ¢aza 060-
ramaeTcs:

2) KOMIIOHEHTOM

3) conepxanue
KOMITOHEHTOB B TIape OJIMHAKOBO

4) )KUJIKOCTH HE UCTIAPSIOTCS

Bonpoc Ne 7
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[Tpu Gonee HU3KOM TemmepaType 3amep3aeT
pacTBOp, MPUTOTOBJIEHHBIN U3 2 J1 BOABI U

1) 100 r stanona C,HsOH

2) 100 r nponanona C;H,OH

3) 100 r metanona CH;0OH

4) 100 r strnerrauxosst C;HgO,

4. Paznen IV

Bonpoc Ne 1

I'unpokcuiibHas rpymnmna npucyTCTBYET B MoJie-
KyJax:

1) ankuHOB

2) anpJeruioB

3) criupToB

4) mpocThIX A(HUPOB

Bonpoc Ne 2

BmmxaiiiimM roMoI0roM dTaHa SIBIISIETCS

1) CoH,

2) C3Hg

3) C3Hs

4) CsH»

Bonpoc Ne 3

BemecrtBa, nMmeronine oquHAKOBEINA COCTaB, HO
pa3InyHOE CTPOCHUE U CBOMCTBA - 3TO:

1) romosioru

2) OpraHOTeHBI

3) ankaaueHbl

4) uzomepsl

Bomnpoc Ne 4
Cymma k03¢ puureHToB B ypaBHeHuu peakiuu | 1) 50,6
TOPEHUS MPOIaHa B BO3/IyXE COCTABIISCT: 2)25,8
3) 18
4) 24,8
Bonpoc Ne 5
OTtHoCuUTENbHAS TUIOTHOCTH APOB AJIKEHa MO 1) C,Hy
BO3/yXy paBHa 2,414, 2) CsHj
dopmyna alKkeHa: 3) C4Hg
4) CeHiz

Bonpoc Ne 6

Kapb6okcunpHas rpymmna npucyTCTByeT B MoJie-

1) anpaernion

KyJax: 2) KETOHOB
3) ciupToB
4) kapOOHOBBIX KHCJIOT
Bonpoc Ne 7
brvkaiiiiuM roMosorom OyTaHa sSBISIETCS 1) C4Hg
2) C3Hg
3) C3Hs
4) C¢His
Bonpoc Ne 8
OYHKIIMOHAIBLHOM TPYIION HE SBIAETCS: 1)— OH
2) — C,H;s
3) - COH
4)—-Cl
Bonpoc Ne 9
Cymma k09)DUIMEHTOB B ypaBHeHHH peakiun | 1) 17,66
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TOPEHMS ATaHA B BO3/IYXE COCTABIISCT: 2)13

3) 35,82

418,16

Bonpoc Ne 10

OTtHOCHUTENBHAS TUIOTHOCTH TapoB 1o Bogopoay | 1) CoHi,

apoMaTH-4eCcKOro yriaeBogopoa psijaa oensona | 2) C;Hg

paBHa 46. 3) C7H6

®opMyiia apeHa: 4) CgHyo

6.1.2. IIpome:xyTO4HOI aTTECTAIUU

IIpuMepHBIN NepeYyeHb BONMPOCOB, BBIHOCMMbIX HA 3a4eT ¢ OLICHKOM:

1. CrexuomeTpudeckue 3aKOHbI XUMHUH.

2. OCHOBHBIE TTOHATHSI XUMHUU: OTHOCUTEIbHAA aTOMHAs, MOJIEKYJISIpHAs: Macca,
MOJISIpHASI Macca, MOJIb, MOJISIPHBIA 00BEM.

3. PacyeTsl 0 ypaBHEHHSIM XUMUYECKUX peakuuil. OnpenesieHre 4nciia MoJib
MCXOJHBIX BEIIECTB U MPOJAYKTOB PEAKIIMU MO YPABHEHUIO PEAKI[UU TOPEHHUS.

4. Pacder yucia yacTuil B 00pasiie (uepe3 4rciio MoJiei).

5. Onpenenenrie MIOTHOCTY ra3a WK Mapa Mpy 3aaHHbIX TeMIepaType U J1aB-
JICHUH.

6. Pacuer mosisipHOTrO 00bEMa ra3a WiM napa rnpu 3aJaHHbIX TeMIlepaType u
JABJICHUH.

7. Pacuer IIOTHOCTH rasza Wi napa mno Jpyromy rasy (BoJopoiay, KUCIOPOY,
BO3/IyXY, a30Ty).

8. Knnaccuduxanus HeopraHu4eCcKux BEeIECTB (OCHOBHBIE OKCUbI, KUCIOTHbBIE
OKCHJIbl, KUCJIOThI, TUAPOKCUIBI, COJIH).

9. IIpumepsl 1) MPOCTHIX U CIOKHBIX TOPIOYUX U HETOPIOUUX BEUIECTB; 2) MPo-
CTBIX U CJIOKHBIX HETOPIOUUX, HO MPEICTABISIONINX MTOXKAPHYIO ONMACHOCTH BEIIECTB;
3) NPOCTHIX U CIIOAKHBIX OTHETYIIAIINX BEIIECTB; 4) MPOCTHIX U CIOKHBIX BELIECTB,
MPEJCTABIIAIONIMX OMACHOCTh IPU B3aUMOAEHCTBHUU C BOJIOW; 5) MPOCTBIX U CIOKHBIX
BEILIECTB — OKUCIUTENEN; 6) CUIBLHBIX BOCCTAHOBUTEIEH.

10. I3MeHeHne METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB B Ipynmax U Ie-
puoaax.

11. DnexkTpoHHbIe Tacnopta 3J1eMeHTOB. OnpeiesIeHUue Ynciia MPOTOHOB, JICK-
TPOHOB, HEUTPOHOB, KOJIMYECTBA HECTIAPEHHBIX JIEKTPOHOB, 3HAUEHUS TJIABHOTO
KBaHTOBOTO YMCJIa, YMCia dHepreTuyeckux yposHeil. [Ipusectu npumepst 3-d u 4-p
AJIEMEHTOB.

12. ITprmMepbl BEUIECTB C pA3IMUYHBIMU TUIIAMU XUMUYECKOM CBSI3H (KOBAJICHT-
Hasl OJISIpHAsA, KOBAJICHTHAS HETIOJISIPHASI, MIOHHAs, METANINYECKasi, BOJOPOIHAS ).

13. DnaeKTpoAHbIN TOTEHIIUAT.

14. CpoiicTBa psia HaIPSHKEHUIA.

15. I'anpBaHMYECKHUE SJIEMEHTHI M X KJIacCU(DHUKAITHS.

16. Koppo3sust metamioB. CriocoObl 3alIUTH OT KOPPO3UH.
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17. 3akon 'ecca. Bripaxkenue a1 TemnoBoro 3pQexra peakuuu ropeHus mno 1
U 2-My ciencTBusaM 3akoHa ['ecca.

18. TermoBoi addext peakiuii (cootHomenne Q u AH 1t 3H10- U 9K30TeEp-
MUUYECKHUX peakinil). Y ieabHas TEmioTa CropaHusi.

19. Ouenka u3MEHeHusl SHTPOIINHU B Pa3IMUHBIX IpoLeccax (MCIapeHus, KOH-
JCHCAIIUH, TUTaBJICHUS, KPUCTAJUIU3AIMHA, BO3TOHKH).

20. TepmonuHamuyeckue QyHKIIMA COCTOSHUS U UX Pa3MEPHOCTh. Y paBHEHHE
['n66ca. DHTaNbIUIHBINA U SHTPOIIUUHBIN (PAKTOPHI, UX BIUSHUE HA IPOTEKAHUE pe-
aKUMI IpU HU3KUX U BBICOKUX TeMIlepaTypax.

21. OueHka BO3MOXKHOCTH U YCIOBHUI MTPOTEKAHUS pEaKIIUH.

22. 3aKOH AEeUCTBYIOUIMX Macc. BrlpaxkeHne AJi1 CKOpOCTH NMpsAMOil U oOpat-
HOW peakiuu. PU3NYECKUN CMBICT KOHCTAHThl CKOPOCTH PEaKILIHH.

23. 3aBUCHMOCTb CKOPOCTHU PEAKIUH OT TEMIIEPATYpPhl, JABJICHUSA, U3MEHEHUS
oObema cucteMsbl. PacueTHsle 3a1aun.

24. Tunsbl cnoxHbIX peakiuil. [IoHsATHE pa3BeTBIECHHBIX U HEPA3BETBICHHBIX
HEMHBIX pPeaKlnii, IPUMEPHI PaIUKaIOB.

25. KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.

26. BausiHue TeMmneparypsbl, JaBJIeHHs, KOHLIEHTPALIUK BEUIECTB HA PaBHOBECHE
B XuMu4eckoi peakuuu (npuHuun Jle [arense). 3agaum.

27. llpuunHa yBeIMUYEHUSI CKOPOCTH PEAKIUHU MPU MOBBIIICHUH TEMIIEPATYPBHI.
[IpaBuno Baut-I'opda. YpaBuenue Appennyca. JHeprusi ak THBAIUH.

28. OCHOBHBIE MOJIOKEHHS TEOPUN OKUCIIEHUS — BOCCTAHOBJICHUSI.

29. Tunbl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

30. Baxxnelime OKUCIUTENN U BOCCTAHOBUTEIH.

IIpuMepHbIA epeYeHb BONPOCOB, BBIHOCMMbIX HA JK3aMEH:

1. CriocoOsI BEIpayKEHUs COCTaBa PACTBOPOB.

2. PacyeT MOJSIpHO KOHIIEHTPAIUU pacTBopa (MoJIIpHOCTH M).

3. PacueT maccoBol 101 BemiecTBa B pacTBope (%-HOM KOHIEHTPALUH ®).

4. BiiusiHue TemMnepatypsl, AaBieHus (3akoH [ 'eHpH), Hanmuuus mpuMecei Ha
PacTBOPUMOCTD Ta30B B KUJIKOCTSIX.

5. KonnuratuBHbIE CBOWCTBA pacTBOPOB. TemrepaTypa KUTICHHS U 3aMep3a-
HUS pacTBOPOB (CPABHUTH C UUCTHIM pacTBOpHUTENeM ). DU3HUECKUN CMBICT KPHUOCKO-
MUYECKON U 30yTHOCKOITMYECKON KOHCTaHT.

6. Ucnapenue. JlaBneHne HACHIIIEHHOTO Mapa Mpy Pa3InyHbIX TeMIlepaTypax u
pU TEMTIEPATYPE KUIICHUS.

7. IlpuMepsl pacTBOPOB 3IEKTPOIUTOB U HEIIEKTPOIUTOB. CTymneHyaTas 1uc-
COLIMAIMsI MHOTOOCHOBHBIX KUCJIOT M IBYXKHCIIOTHBIX THAPOKCUIOB B BOJHOM pac-
TBODE.

8. O6mme GopMyIIbl KITACCOB OPTraHUIECKUX COSTUHEHUH.

9. U30omepus (yriepoaHOil ey, MOJ0KEHUs KPaTHBIX CBA3ei 1 QyHKLIHO-
HaJbHBIX IPYII, IPOCTPAHCTBEHHAS (LIUC- U TPAHC-), MEKKIIACCOBAs).

10. Knaccuduxarnmsi opraHu4ecKux peaxiuii (3amMmerieHue, MprucoeInHeHHE,
OKHCJICHHUE U T.7.). Peakiinu, XapakTepHbIe JIJIsl pa3UIHBIX KJIACCOB COSAMHECHU.

11. TIpaBusio MapkoBHUKOBA.
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12. Peakuus Bropua.

13. ITosryueHue rajgoreHyrieBoJopoa0B U3 AIKAaHOB, U3 AJIKEHOB, U3 CIIUPTOB.

14. Peakuyu rajioreHyrjieBoJ0poA0B B BOAHOM U ciupTOBOM pactBope KOH.

15. Tlony4yeHue aneTuiIeHa U3 alKaHOB, U3 aJIKEHOB, U3 KapOuaa KaJlbLus.

16. Oxucnenue cnuptoB. Paznuune B peakuysax OKUCICHUS albIACTUIOB U Ke-
TOHOB.

17. I'maparainus aJikeHOB U aJIKUHOB.

18. Peakiun opraHn4ecKkux BEIIECTB C HATPHUEM, KApOOHATOM HATpHs, OpOM-
HOM BOJOM.

19. Beicive xxupHblie KUcinotbl. Mbuta. XKupel. [lonyyeHne 3TUX coequHEHUN.

20. IlomyyeHue u TUAPOIU3 CIOKHBIX 3(PUPOB.

21. I'mbpuau3zanus. Pacuer curma u nu-cBs3eil B OpraHn4eCcKuX COeINHEHUSX.
Hanpumep, onpeaeanTs YUCIO G- U T-CBSI3€H B 2-METUITNIEHTAHE; 2-MEeTUIINEHTEHE- 1 ;
[ICHTUHE.

22. ApomaTu3anus (KaTaJIuTHYECKas 1ErUIPOLMKIIN3aLKs) aJIKaHOB.

23. [lomy4yeHue ¥ CBOMCTBA a30TCOJAEPKAIINX OPraHUYECKUX BEIIECTB (AMHU-
HOB. HUTPOCOEANHEHU )

24. CriocoObl OTy4YeHUs IOTUMEPOB.

25. Knaccuduxarys moaumMepoB, 0COOEHHOCTH TOPEHHUS.

26. [lonumepHbie MaTepHaIIbl (KaydyKH, IUIACTMACChl. XUMUYECKUE BOJIOKHA),
MX TIOJIyYEHHE U CBOWCTBA.

27. Opranuyeckoe TOIUIMBO U €ro nepepadoTka.

28. XuMus 1 3al1dTa OKPYKAIOIIEH CPEIbI.

6.2. IlIkana oumeHuBaHHUsl Pe3yJbTATOB NMPOMEKYTOUYHOM ATTECTALMU M
KPUTEPHUH BbICTABJICHUS OLIEHOK
CucremMa OlleHUBaHUs BKJIIOUYAET:

®opMa KOH- ITokaszarenu Kputepuu BricTaBieHus
[Ikama onieHUBaHUSI
TpoJIs OLICHUBAHUS OIICHOK
3a4eT C OIIEH- | MPaBUJILHOCTh U | JaH TpPaBUJIbHBIN, MOJIHBIM OTBET Ha OTJINYHO
KO/ MOJTHOTA OTBETA | MMOCTABJICHHBIN BOIPOC, MOKa3aHa Co-
JK3aMeH BOKYITHOCTb OCO3HAHHBIX 3HAaHUH II0

JUCHUIINIMHE, A0KAa3aTCIbHO PaCKPBIThL
OCHOBHBIC TOJIOKCHUSA BOIIPOCOB; MO-
TyT OBITH JOMYIICHbBI HCOOYCThI, HC-
IMMPaBJICHHBIC CaMOCTOSATCIILHO B IIPO-
Oecce OTBETA.

JaH HpaBHHBHBIﬁ, HEAOCTAaTOYHO IIOJI- XOopoumo
HBI OTBET HA MOCTABJICHHBIM BOMPOC,
MMOKa3aHO YMCHHUC BBLACIUTL CYLIC-
CTBEHHBIE U HECYILIECTBEHHbIE MTPU3HA-
KM, TMPUIUHHO-CICACTBCHHBLIC CBS3U;
MOTYT OBITh TOMYLICHBl HEOYETHI, HC-
MMPpaBJICHHBIC C MOMOINBIKO MPCIIoJgaBa-
TeJsl.

JaH HCEAOCTAaTO4YHO HpaBI/IJIBHblﬁ u YAOBJICTBOPHUTCIBHO
TTOJTHEIN OTBET, JIOTHMKa H II0CJI€A0BA-
TCJIIBHOCTb M3JIOKCHUSA HMCIOT HApy-
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[ICHUS, B OTBETE OTCYTCTBYIOT BBIBO-
IIBL.

OTBET TIPEJCTABISACT COOOW pa3po3- | HEYJOBICTBOPUTEIBHO
HEHHBIC 3HAHUS C CYIIECTBEHHBIMH
OmMOKaMH TIO0 BOIIPOCY; MPUCYTCTBY-
10T (pparMeHTapHOCTh, HEIOTHYHOCTH
W3JI0KCHUST; JTOTTOIHUTEIBHBIC H YTOY-
HSIOIIME BOIMPOCHI HE MPUBOIAT K KOP-
PEKITH OTBETA Ha BOTIPOC.

7. PecypcHoe obecnieyenne JUCHUILTHHBI

7.1. JInnieH3UOHHOE M CBOOOIHO PacIpoCTPaHsAeMoOe IIPOrPaMMHoe 00ec-
neyeHmne

[lepeueHs NUIIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOTO MPOTPAMMHOTO
o0ecrneveHus, B TOM YHCIIe OTE€YECTBEHHOT'O MTPOU3BO/ICTRA!

- Microsoft Windows 7 Professional — I[10-BE8-834 [JIunien3nonnoe | (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — [10-842-573 [JIunien3nonHoe] (nHO-
CTPaHHOTO MPOU3BOJICTBA);

- Microsoft Office 2007 Standard — [10-D86-664 [JIunienznonHoe | (MHOCTpaH-
HOT'O MPOU3BOJICTBA);

- Microsoft Office Standard 2010 — [10-413-406 [JIunien3nonnoe] (MHOCTpaH-
HOT'O MPOU3BOJICTBA);

- Microsoft Office Standard 2013 — I[1O-3C0-218 [JIutien3nonnoe] (MHOCTpaH-
HOT'O MPOU3BOJICTBA);

- Adobe Acrobat Reader — I10-F63-948 [CBoOoaHO0 pacnpocTpansemoe]| (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- 7-Zip — T10-F33-948 [CBoOoaHO pacnpocTpaHsiemMoe] (MHOCTPaHHOTO MPOU3-
BOJICTBA);

- Adobe Flash Player — I10-765-845 [CBoGoHO pacnpocTpaHsemoe | (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Apache OpenOffice — [10-EB7-115 [CBoOoaHo pacnpoctpansemoe ]| (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Google Chrome — ITO-F2C-926 [CBoOoaHO pacmpocTpansemoe | (MHOCTpaH-
HOT'O MPOU3BOJICTBA);

- LibreOffice — [10-CBB-979 [CBobGoanHO pactpocTpaHsieMoe | (MHOCTPAaHHOTO
MIPOU3BOJICTBA);

- AT O6pazoBanue 8 — [10-534-102 [CBoOogHO pacmpocTpansemoe-1912]
(0T€4eCTBEHHOTO MPOU3BOCTBA).

7.2. lIpodeccnonanibHbie 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE CTIPABOYHbIE
CUCTEMBI

WNudopmanmonnas cipaBouHas cuctema — CepBep OpraHoB rOCyIapCTBEHHOU
Binactu Poccuiickoit @enepanun http://poccus.pd/ (cBoGoaHbIM n0cTyN); Mpodeccu-
OHaJbHBIE 0a3bl JaHHBIX — llopTanm OTKpHITHIX HaHHBIX Poccuiickoit deneparuu
https://data.gov.ru/ (cBoOOmHEII mocTym); GenepanbHbiii mopTan «Poccuiickoe obpa-
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30BaHue» http://www.edu.ru (cBOOOIHBIN AOCTYIT); cucTeMa O(UIUATBHOTO OIMyOIH-
KOBaHUs MPABOBBIX aKTOB B AJICKTPOHHOM BHjIe http://publication.pravo.gov.ru/ (cBo-
O6omHbI mocTyn); denepanpHbii TopTan «CoOBEPIIEHCTBOBAHNWE TOCYAapCTBEHHOTO
ynpasiaeHus» https://ar.gov.ru (cBOOOIHBIN JAOCTYI); AJIEKTPOHHAS OMOIMOTEKA YHU-
Bepcuteta http://elib.igps.ru (aBTOpU30BaHHBIN JAOCTYI); JIEKTPOHHO-OMOIMOTEUHAS
cucrema «9BC IPR BOOKS»y http://www.iprbookshop.ru (aBTopu3oBaHHbBIl [10-
CTyM).
7.3. Jluteparypa
OcHoBHas JuTEparypa:

1. I'nmuaka, Huxonait JleornmpoBuu. OOmas xumus: ydeoHoe mocooue / H. JI.
['muuka. - usn. crep. - M.: KaoPyc, 2013. - 752 c. - bubnmorp.: c. 725-747. - And.
ykas.: ¢. 727-728. - IlIpeam. ykas.: c. 729-747. - ISBN 978-5-406-02934-3.

2. Xumus: kype aeknmii: [rpud MUC] / E. I'. KopoOetinukoBa [u ap.]; pex. B.
C. Apramonos. - CI16: CII6Y I'TIC MUC Poccuu, 2011. - 424 ¢. Pexxum nocryma:
http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458{-a975-4088-89b2-
2aaa3be48098

JonosiHUTeILHAS JINTEpPaTypa:

3. KopobeitnukoBa, Enena ['epmaHoBHa. XuMUsI B ONIPEACIICHUAX, TaOIUIAX,
TUMOBBIX 3ajauax: ydeOHoe mocooue: [rpud MUC]. Y. 1 / E.I'. KopoGelinnkosa,
H.IO. Koxesnukoa; MUC Poccuu. - CII6.: CII6Y I'TIC MYC Poccun, 2019. - 286
c. Pexxum noctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45cf-9436-49¢14030f4de&remote=false

4. Jloxxkuna, Onera BimanumuposHa. Ilonyyenue, cBoiicTBa, IPUMEHEHUE, MO-
TuUKAIS KUIKAX, TBEPJIBIX U Ta3000pa3HBIX SJHEPTOHOCUTENCH (TOTUINB): yueOHOe
nocobue [rpud MUC] / O.B. Jloxkuna, E.I'. KopoGeiinukoBa, B.H. Jloxkun / -
CIl6.: CIIeY TITIC MUC Poccum, 2020. — 2016 c. Pexum nocryma:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1af-
85d1949575 1 c&query=Jloxkknna&remote=false

5. Jloxkuna, Onpra BnagumupoBHa. DKoJoruyeckas XuMus: ydeOHOE TOoCo-
oue. [rpud MUC]. / O.B. Jloxkuna, E.I'. KopoGeitnukosa, B.H. Jloxkun / - CIIO. :
CIley TITIC MUC Poccumn, 2019. - 208 <c¢. Pexum jgocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1af-
85d1949575 1 c&query=Jloxkknna&remote=false

6. Jlosxxkun Bnagumup HukonaeBuu. TeopeTnyeckne OCHOBbI MOHUTOPHUHIA U
MIPOTHO3UPOBAHUS OTIACHOTO BO3ACHCTBUS MPOTYKTOB TOPEHUS TPUPOIHBIX TTOKAPOB
Ha JKU3HeeATeIbHOCTh HaceneHus: monorpadus / B.H. Jloxxkun, O.B. JloxkuHa,
B.Jl. Tumodees B / - CII6.: CII6Y I'TIC MUC Poccun, 2020. — 162 ¢. Pexxum gocry-
na: http://elib.igps.ru/?3 &type=card&cid=ALSFR-65bce671-e4b6-4d5e-920d-
220cd8bee098&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD
%D0%B0&remote=false

7.4. MaTepuajJibHO-TeXHUYECKOE o0ecrneyeHmne
Jlnst mpoBeieHUsT U 0OecrieyeHusl 3aHATUA UCIOJIb3YIOTCS MOMEIEHUs, KOTO-
phI€ MPEACTABISIOT OO0 yuyeOHbIe ayAUTOPUU JIJIsl IPOBEICHUS YUeOHbIX 3aHSTUH,
IPEeIyCMOTPEHHBIX 00pa30BaTENIbHOW MPOrpaMMON CIELUAIUTETa, OCHAIICHHbIC
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000pyI0OBaHUEM U TEXHUYECKUMHU CPEACTBAMHU OOYUYCHUS: aBTOMAaTH3UPOBAHHOE pa-
O0ouee MecTo mpernojaBaTess, MapKepHas A0CKa, MyJIbTUMEAUNHBIA IPOEKTOP, Moca-
JIOYHBIE MECTa 00yUYarOIINXCA.

[Tomenienus: sl caMOCTOSITENBHOM pabOThl O0YUYaIOIIMXCA OCHAIEHBI KOM-
NBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUeHUs K ceth «HTepHeT» u obec-
NeYeHUEeM JIOCTYMa K AJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTEIbLHON cpeie yHH-
BEpCUTETA.

ABTOp: TOKTOp T€X. HAYK, KAHAUAAT XUM. HayK, foueHT O.B. JloxxkuHa
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