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Heau u 3aga4y JUCHUIIMHBI
Ilenu oceoenusa oucyuniunol:

e (opmMupoBaHHE TIIEIOCTHOTO MHUPOBO33PEHUS W PA3BUTHE CHUCTEMHO-
SBOJIIOIIMOHHOT'O CTHJIS MBIIIJICHMS,

e (QopMHpOBaHUE CHUCTEMbl XUMUUYECKUX 3HAHUM Kak (pyHIaMEHTaJIbHOU
0a3bl HHKEHEPHOM MOATOTOBKH;

e (QopMHpOBaHHE HABBIKOB IO TPaMOTHOMY IPHMEHEHHUIO OCHOBHBIX
MOHSATUM M 3aKOHOB XHMHH B TMIPOIIECCE HAYYHOrO aHaju3a IpoOJIeMHBIX
CUTYyaIUi, KOTOPbIE MHKEHEP JOJDKEH pa3peliaTh Py CO3JJaHUH HOBOW TEXHUKHU U
HOBBIX TEXHOJIOTHH.

® O03HAaKOMJICHHME C UICTOPHUEN U JIOTUKOW OCHOBHBIX OTKPBITUI XUMUMU;

Ilepeyenb KoMneTeHIMH, (POPMUPYEMBIX B IpoLecce U3YYEHUS
AUCUMILTHHBI « XHUMUD)

Komnerenunu Conep:xxanue
YK1 CrnocoOeH  OCyHIECTBIIATh KPUTHYECKUMH  aHAIU3  IPOOJIEMHBIX
CUTYyaIlii HA OCHOBE CHCTEMHOTO TIOJIX0a, BEIPa0aThIBATh CTPATETUIO
NEeUCTBUN

3adauu oucyunIuHbL:

° dbopMupoBaHUE TPEACTABICHUA O XUMHYECKOW  COCTABJISIOINICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, BXKHEUIIUX XUMUUYECKUX MOHATHUSIX, 3aKOHAX
U TEOPUSIX;

o OBJIaZICHHE YMEHUSIMH MPUMEHATh MOJTYyUYCHHbIE 3HAHUSA AJ11 00BACHEHUS
pPa3HOOOPa3HBIX XUMHUYECKUX SBJIEHUH U CBOWCTB BEIIECTB, OLEHKU POJIM XUMHUU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOIMI U MOJYyYEHUH HOBBIX MAaTE€pPUAJIOB;

® pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB U UHTEIUIEKTYAIbHBIX CIIOCOOHO-
CTEl B TpOLIECCE CAMOCTOSITEIbBHOIO NPHOOPETEHUs] XUMUYECKHX 3HAHUU C
UCIIOJIb30BAaHUEM  pA3JIMYHBIX HMCTOYHUKOB HMHPOpMALMK, B TOM  YHUCIE
KOMIIBIOTEPHBIX;

e BOCHHUTaHUE YOEXKJACHHOCTH B MO3UTUBHOMN pOJIM XUMHUHU B KU3HU COBpE-
MEHHOTr0 00IIeCTBa, HEOOXOIUMOCTH XMMHUYECKA I'PAaMOTHOTO OTHOILIEHHUSI K CBOEMY
3I0POBBIO U OKPY’KAIOLLIEH CpEAE;

® [IPUMEHEHHUE MOIYYEHHBIX 3HAHUM U YMEHUH U1l 0€30MacHOro (B TOM YHC-
je o0ecreyeHue moXKapHoi 0€30MaCHOCTH) UCTIOIb30BaHUsI BEIIECTB U MAaTEPUAIIOB B
OBITY, CEJIbCKOM XO3SIUCTBE M Ha NMPOU3BOJACTBE, PELICHUS MPAKTUUYECKUX 3a]ady B
NOBCEAHEBHON JKU3HM, NPEAYyNpPEKICHUS SBICHUN, HAHOCAIIUMX BpEI 3J0POBBIO
4eJI0OBEKa U OKpYIKarolleH cpefe.

1. IlepeyeHb MJIAHNPYEMBbIX Pe3yJabTATOB 00y4YeHUs] TUCIHHUIJIMHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA
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00pa3oBaTeIbHOI MPOrPaMMbI

NuaukaTopbl JOCTUKEHUS KOMIIETCHIIUN

[Imanupyemsbie pe3yabTaThl O0YUSHHS 10
JUCLUTIINHE

VK-1.1. Bnagenue mnpuHiunamu coopa,
orbopa u 0000meHuss wuHpOPMALUH,
METOJMKH CHCTEMHOIO Ioaxoda  JIfd
penieHus npohecCHOHANBHBIX 3a71a4

3Haer  mpuHIUOBL  cOopa, oTOOpa W
0000menuss wHOpPMAIMK O  CTPOCHHH
BCIIECTB, XMMHUYECKUX 3aKOHAX, Pa3IUYHBIX
KJIaccax BeIeCTB.

Bnageer MeTOOMKOM CHCTEMHOT'O MOAXOIa
JUIsE pemieHuss TpodecCHOHANBHBIX 3adad C
UCIIOJIb30BaHHEM 0a30BBIX 3HAHUH M METOJ/IOB
XUMHYECKUX UCCIIEIOBAHUM.

VYK-1.2. CnocoOHOCTh aHaJIU3UpPOBATH U
CHUCTEMAaTU3UPOBATh Pa3HOPOIHBIC JTaHHBIE,
OLICHWBaTh  I(PPEKTUBHOCTH  MPOIEAYP
aHanm3a npoOJieM U MPHUHATHS PElIeHU B
poQeCcCUOHATBLHOMN eI TETbHOCTH

YMmeeT aHanM3upoOBaTh U CUCTEMATHU3UPOBATH
pasHOpOIHBIE  JaHHBIE O  MpoOieMax,
poleccax U SABJICHUSX B 00JaCTH XUMUHU.
3HaeT, Kak OIeHHBaTh 3(PPEKTUBHOCTH
IpoleNyp aHaiu3a MNpodJieM U MPUHATHUS
penieHuii B mpoeccuoHaIbHON JAesITeIbHOCTH
C HCHOJB30BaHUEM TMPUOOPETECHHBIX HOBBIX
3HaHUM B 00JIACTH XUMHH.

VK-1.3 BrnaneHue HaBbIKaMHd Hay4YHOTO
MOMCKAa W TIPAKTHYECKOW paboThl ¢
UH(OPMAITMOHHBIMU WCTOYHUKAMMU,
MEeTOJaMU MIPUHATUS PEIICHUH.

Brnaneer HaBblkaMM HAy4yHOTO TIOMCKA U
MPAKTUIECKOW paboThl ¢ MHPOPMAIIMOHHBIMH
UCTOYHUKAMH, METOJAAMH TIPUHSATUS PEIICHHUH
JUTS OIICHKH TIOYKapHON OMAacHOCTH BEIIECTB U
MaTEepHaJIOB, oOecrieyeHus MOKapHOM
0€30MacHOCTH W 3alIMTHl OT YPE3BBIYAWHBIX
CUTYyalUu.

3. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOI NPO(hecCHOHATbHOI
o0pa3oBaTeIbHOI MPOrPaMMbI

JlucruruinHa OTHOCUTCS K 00s13aTEIhHOM 9acTH OCHOBHOM MTpodecCHOHATEHON
o0pa3oBaTenbHOM MporpamMMmbl  crnenuanutera Mo cneruaibHoctd  20.05.01
«IToxkapHast 6€30nacHOCTBY IO HarpaBieHHOCTH (mpoduo) «IloxkapoTyiieHue

4. CTpyKTYpa U cofepxkaHue y4eOHOH TUCIUTITHHBI
OO61mast Tpy10€MKOCTb TUCHHUILIUHBI COCTABISET 6 3a4ETHBIX €IMHHII,

216 gacos.

4.1. PacnpenesieHue TPy10€eMKOCTH IMCHUILJIMHBI 10 BUAAM padoT

1o cemecTpam u popmMam o0yueHu st

st ouHoi popMbI 00ydeHUS
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Buj yueOHoii padoThl TpynoemkocTb
3.e. yac. 1o ceMecTpam
1 2
OOu1ast TPYA0EMKOCTh AUCIUILIMHBI 10 Y4eOHOMY IIJIaHy 6 216 108 108
KonTakTHbIE Yachkl (Bcero) 92 54 38
B ToMm unce:
Jlekunu 28 14 14
IIpakTHyeCcKuE 3aHATUS 44 28 16
JlaGopaTopubie pabOThI 18 12 6
3ayeT ¢ OLEHKOH +
Koncynbranus 2 2
JK3aMeH 36 36
CamocTosiTesibHAsi paboTa (Bcero) 88 54 34
Jiis1 3204HO# popMBbI 00yUEeHUA
Buj yueOHoii padoThI TpyroemkocThb
3.e. yac. Kypc
1
OO61mas TpyA0eMKOCTh AUCHHUTUIHHBI IO 6 216 216
y4eOHOMY IJIaHY
KoHTakTHBIE Yachl (BCero) 22 22
B toM uucne:
Jlexun 6 6
[IpakTrueckue 3aHsATUs 10 10
JlabopaTopHbie pabOThI 4 4
Koncynpranus 2 2
JK3aMeH 9 9
CamocTosiTesibHas padoTa (Bcero) 185 185




4.2. TemaTn4yeckunii JIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3aesiam) ¢
yKa3aHUeM OTBEICHHOI0 Ha HUX KOJUYECTBA AKaeMUYECKUX YaCOB U BU/I0B

y4eOHBIX 3aHATHI
JL1s1 0uHO# (popMBbI 00yUCHUS

KonuuectBo
4acoB o BHUJAM g
. 3aHATHI el
8 = a
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Pa3znen 1. BBenenne B 0011y10 XMMHUIO

1 | Ponb xumuu B oxapHOM JI€Ie. 18 2 8 8
OCHOBHBbIE IOHATHS U 3aKOHBI XUMUHU.

2 | Ilepuoauueckuii 3akon J.1. 12 2 2 8
MenneneeBa. CTpoeHue aToma.

XuUMHYECKas CBSI3b

3 | OOmas xapakTepucTUKa XuMu4deckux | 14 2 4 8
AJIEMEHTOB M UX COCIMHEHUI

4 | OKHCIUTENBbHO-BOCCTAHOBUTEIbHbBIE 16 2 2 4 8
peaKIuu.

5 | DneKTpOoXuMHUYECKHE MPOLECCHI 14 2 4 8
Hroro no pazgeay 1 74 10 16 8 40
Pa3nen 2. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTCKAHUA XHMHUYCCKHUX NPO1eCCOB

6 TepMoauHaMuKa XUMUYECKUX 18 2 4 4 8
MIPOLIECCOB

7 | DieMeHTbl XUMUYECKOW KHHETUKH 16 2 8 6
HToro no pazaesy 2 34 4 12 4 14
3adeT ¢ OEHKOM +
Hroro 3a 1-ii cemecTp 108 |14 |28 12 54
Paspen 3. Xumusi pacTeopoB

8 | PacTBOpBI HEDJICKTPOIMTOB 10 2 4 4

9 | PacTBOpBI 3JIEKTPOJUTOB 4 2 2

10 | BeeneHue B 9KOJOTHYCCKYHO XMMHUIO 4 2 2
HToro no pazaeay 3 18 4 6 8
PA3JIEJI 4. OCHOBBI OpraHn4ecKou
XUMHUH

11| OcHoBHBIE TeopeTHueckue nonoxeHus | 10 2 4 4
OPraHN4eCcKOr XUMHH

12| ®dusuko-xuMu4ecKue u 8 2 2 4
M0apOoonacHbIe CBOKMCTBA
YIJIEBOJIOPOIOB




13| Opranuueckoe TOIUIMBO U €ro 8 2 6
nepepaboTka

14 | Kucnopojacoaepskaiiue opranuueckie | 8 2 2 4
COCIMHCHHUS

15 | dusuko-xuMuvecKue u 8 2 2 4
M0KapOOTACHbIe CBONCTBA
KUCIIOPOICOICPKAIIMX OPTraHUIECKUX
BEIIECTB

16 | [TommmMepbl U oIMMepHbIe MaTepuaibl | 10 6 4
Hroro no pasneny 4 52 |10 10 |6 26
Koncynbranus 2
IK3aMeH 36 36
Hroro 3a 2-ii cemecTp 108 14 | 16 |6 36 |34
Hroro 216 |28 |44 |18 36 |88




Jliis1 32049HOi popMBbI 00yUeHUA

HanmenoBanue Tem

KomnuectBo d4acoB
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Pa3nen 1. BBegenue B 0011y10 XMMHIO

1 Ponb xuMum B moxapHoOM Jene. 16 2 4 10
OCHOBHBIE TIOHSATHS U 3aKOHBI XFMMHH.

2 [Tepuonuueckuii 3akon J[.1. 10 10
MenneneeBa. CtpoeHue atoma.

XumMuyeckas CBA3b

3 | O6mas xapakTepucTuka xumuueckux | 10 10
AIIEMEHTOB M X COCTMHECHHIA.

4 | OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 10 10
peaxiuu.

S5 | DJaeKTpoXuMHYeCKHe MPOLeCChI 10 10
Hroro no pazgeny 1 56 2 4 50
Pasnes 2. OCHOBHBIC 3aKOHOMEPHOCTH
MPOTCKAHUA XUMHYIECCKHUX IMPOLIECCOB

6 | TepMoaMHAMMKa XUMUYECKUX 24 2 4 4 14
MIPOLIECCOB

7 | DneMeHThl XUMHYECKON KMHETHKHU. 15 15
Hroro no pazgeny 2 39 2 4 4 29
Pa3znen 3. Xumusi pacTBOpoB

8 PacTBOpBI HEJICKTPOIMTOB 15 15

9 | PacTBOpBI 2JIEKTPOJIUTOB 15 15

10 | BBeaeHue B 9KOJIOTHUECKYIO XHMHIO 20 20
HToro no pazaeny 3 50 50
PA3AEJI 4. OcHOBBI OpraHUYeCcKOM
XUMUH

11| OcHoBHBIE TEOpeTHUECKHE TTOTOKeHus | 10 2 2 6
OpPraHUYECKON XUMUU

12| ®dusuko-xuMHYeCKHe 1 10 10
MokKapoonacHble CBOMCTBA
YIJIEBOIOPOJIOB

13| Oprannueckoe TOIUTMBO U €T0 10 10
nepepaboTka

14 | Kucnopoacoaepsxkariue opranudeckue | 10 10
COEIMHEHUSI

15 | dusuko-xuMu4eckue u 10 10
MoKapoornacHble CBOMCTBa
KHUCJIOPOJICOACPIKAITUX OPTaHUYECKUX
BEIIECTB

16 | TTomumeps! 1 oNMMepHbIe MaTepuaibl | 10 10




Hroro no pasneny 4 60 |2 2 56
KoncyabTanus 2 2

JK3aMeH 9 9

Hroro 3a 1 kypc 216 6 10 |4 185
HUTOI'O no kypey 216 | 6 10 |4 2 9 185

4.3 Coaep:kaHue QM CHUIIMHBI IS 00y4ar0IIuXCs
04HOI1 (popMBI O0yUEeHUA:

Tema 1. Poab xumum B no:kapHom jgeJsie. OCHOBHbIC NMOHATUS M 3aKOHBI
XUMHH.

Jleknusi. OCHOBHbIE OHATHUS M 3aKOHbI XUMHHU

MecTo XuMuM cpelid CreluaibHbIX TUCIUIUIMH B TOXKAPHOM JeJe.

XUMHSI KaK pa3fiesl ecTeCTBO3HAHUsA. MecTO XMMUHU B CUCTEME HayK. 3HAUEHHE
XUMUH B (POPMHUPOBAHUN MATEPUATUCTUYECKOIO MUPOBO33pEHMs. XUMHUS KaK HayKa
0 BelecTBaXx M UX npeBpamieHusaX. OCHOBHBIE HCTOPUYECKHE BEXU Pa3BUTHUSA
XUMUYECKON HAYKU U TEXHOJIOTHUU.

OCHOBHbBIE MOHATUS M 3aKOHBl HEOPraHWYECKOWM M OPraHUYECKON XUMUU:
3aKOH COXpPAHEHHUs MAacCChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOILIEHUI, 3aKOH ABOraJpo M €ro cleacTBus. MoJieKylia, aToM, XUMHUYECKUM
AJIEMEHT, MPOCTHIE U CI0XHBIE BEIECTBA, AUIOTPONUS, OTHOCUTEIbHBIE aTOMHbBIE U
MOJICKYJIIPHBIE MAaCChl, BaJICHTHOCTh, XUMHUECKUE PEAKIIMA M UX KIACCHU(PUKAIIHSL.
Hcnonb3oBaHre OCHOBHBIX 3aKOHOB XUMUH JIJIS1 TOKAPHO-TEXHUUYECKUX PACUETOB.

IpakTnueckoe 3ansiTue. OCHOBHBIC TOHSATUSI XUMUHU.

PacueTsl 0 ypaBHEHUSM XUMUYECKUX peakiuii (4. 1).

PacueTsl 0 ypaBHEHUSAM XUMUYECKUX peakiuil (4.2).

CamocrosiTesibHas padora. 3aKOH JKBUBAJIEHTOB Puxrtepa. Pacuer umcna
MOJIb BEIIECTBA, PACUET KOJUYECTBA CrOPEBIIETO BEUIECTBA U MPOLYKTOB PEAKIIMH,
pacdeT oObema BO3/yxa, HEOOXOAUMOTO JIJIsl CTOpaHUs BEUIECTBA

Pexomenayemas jqureparypa:

OCHOBHa{ [1, 2];

JOIOJIHUTENbHA [3, 5].

Tema 2. Ilepuoguveckmii 3axkon /.M. MengeneeBa. Ctpoenue aroma.
XuMH4YecKas CBA3b.

Jlekuus. JlocTmkeHuss XMMHYECKOM Hayku B cepenuHe 19 Beka. Mcropus
OTKPBITUSA J.N. MenpaeneeBbIM IIEPUOINYECKOTO 3aKOHA. CylHOCTh
NePUOINYECKOro 3akoHa. CTpyKTypa TabIUIbl NEPUOJUYECKON CUCTEMBI AIIEMEHTOB.
3HaYeHUE OTKPBITUSA MEPUOIUYECKOTO 3aKOHA JJIS MOCIEAYIOIIEr0 Pa3BUTHS XUMUU
KaK HayKH.

Pa3BuTne OCHOBHBIX IpeACTaBICHUN O cTpoeHun artoma. CoBpeMEHHbIE
KBaHTOBO-MEXaHUYECKNE IIPEJCTABICHUS O CTPOECHHH aToMa. XapaKTepUCTUKA
DHEPIeTUYECKOIO0 COCTOSIHUS DJJIEKTPOHA KBAaHTOBBIMU yucnamu. [Ipunnun Ilaymnm.
DNeKTpOHHAsl CTPYKTypa aTOMOB, 3JIEKTPOHHBIE IMMAclopTa 3JIEMEHTOB, S-, p-, d-, f-
anieMeHTbl. OCHOBHBIE sIIEpHBIE YacTULbI. 1130TOMbI.

8




IIpeackaszarenbHass  cwia  NEPUOJWYECKOM  CHUCTEMBI,  COBPEMEHHBIE
JOCTUKEHHSI B 00JIACTH OTKPBITUS U CHUHTE3a HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

IIpakTH4yeckoe 3aHsiTHe. XapaKTEPUCTHKA IEMEHTA MO €ro IMOJOKEHUIO B
[Iepnoanueckoi cucreme.

CamocrosiTeibHass padora. Mexann3m 00pa3oBaHUS M BHIbl XUMHYECKHX
cBsa3el. KosmuecTBEHHBIE XapaKTEPUCTUKN XUMAYECKUX CBA3EH.

Pexomenayemas jiureparypa:

OCHOBHa{ [1, 2];

JIOTIOJIHUTENIbHAS [3].

Tema 3. OOmasi XxapakTepucTHKa XHUMHYECKHMX JJEMEHTOB M HX
coeIMHEeHUuH

Jlekuusa. OCHOBHBIE KJIacChl HeopraHmyeckux coeauHenuil. Ilpocteie
BEIIECTBA W XHUMHYECKHE CcoeAuHEeHusA. Metamibl U HemeTauibl. OKCHIIBI,
TUAPOKCUIIBI, KUCIIOTBI, COJIM: KJacCU(UKAIUs, TIOJyYeHUE, XUMUYECKHUE CBOMCTRBA.
I'eneTnueckas cBsi3b MEXAY KlacCaMU HEOPraHUYECKUX COCTMHEHUM.

[ToxapHass omacHOCTh HEOPraHUYECKUX COCAMHEHUMN: TOPIOUYHE U HErOpHOYUe
HEOPraHMYECKUE BEIIECTBA; BEILECTBA, OIMACHBbIC MPU B3aUMOJCUCTBUM C BOJOW;
HETOPIOYME BEIIECTBA, NPEACTABISIONIME TMOKAPHYK OMNACHOCTh, BEIECTBA,
CaMOBOCIUIaMEHSIOIIKECs Ha Bo3Ayxe. OrHe3alluTHbIC MOKPBITHS.

JlaGopaTopHnasi padora. CriocoObI OJTyYeHHUsI U CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHHUI.

CamocrosiTeibHass  padora. Peakunn, xapakrepusyronme CBOWCTBa
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEAUHEHUW — KHUCIOTHBIX WU OCHOBHBIX
OKCHUJIOB, TUJPOKCHUJIOB, KHCIIOT, COJICH; TTOKapHasi OMacHOCTh YJ00pEHUH.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJTHUTENbHAA [3].

Tema 4. OKHUCIINTEIHbHO-BOCCTAHOBUTEIbHbIC PeAKIIMHU

Jlekuus. CyImHOCTbh OKHMCIMTEIBHO-BOCCTAHOBUTENBHBIX peakuuil. CTeneHb
OKHMCJIEHHSI WM BaJICHTHOCTb.  MeTOJIMKa  COCTaBJICHUA  OKHUCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUM.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBAa  BEIIECTB.  BakHeiiiue
OKHCJIUTENIM U BOCCTAHOBUTENM U UX MecTO B Ilepronnueckoil cucreme 3J1€MEHTOB.
[ToxxapooracHble CBOMCTBA OKUCIUTEIEA U BOCCTAHOBUTEJIEH.

IIpakTnueckoe 3ansaTHe. (COCTaBIECHHUE YPAaBHEHUN  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLIUM.

JlaGopaTopHasi padora. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.

CamocrositenbHass padora. V3yuyeHne OKHCIUTEIbHBIX CBOWCTB a30THOM M
KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTHI: HWHAMBUAYAIbHBIE 3aJaHUs MO TEME
(cocTaBieHUE OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUN 3JIEKTPOHHO-UOHHBIM
METOJIOM )

Pexomenayemas jureparypa:

OCHOBHa{ [1, 2];



JOTIOJITHUTENbHAA [3, 5].

Tema 5. DiekTpoXuMHUYeCKHe MPOLECCHI

Jlekuus. Ckayok moTeHIMaNa Ha TpaHuLe pa3zaena (a3 B AIeKTPOXUMUUYECKON
cucreMme. J/IBOMHON JJIEKTPUYECKHM CIIOM M €ro CTpoeHue. ['anpBaHMYEeCKas LElb.
OJIC ranpBaHMYECKOrO0 3JEMEHTA. DJIEKTPOJAHBIE MOTEHLMAIbl. PAx Hanps KeHH
MeTaJuIoB. YpaBHeHue HepHcera.

DnexkTpoxumuueckue cuctembl. Kiaccudukanus raabBaHMUECKUX 3JIEMEHTOB.
[lepBuuHbIC, BTOPUYHBIEC, KOHLIEHTPALIMOHHBIE, TOIUIMBHBIE 3JIEMEHTHI. XUMUYECKUE
VICTOYHUKH JIEKTPUYECKON SHEPTUUA. AKKYMYJIATOPBI.

OnexTponu3. OCOOEHHOCTH 3JEKTPOXUMHUUECKUX PEAKLUI MpHU 3IIEKTPOJIU3E.
[ToxxapHast OMTAaCHOCTH MPOIIECCOB IEKTPoH3a. 3akoHbl Dapaes .

XrMHYECKast U IIEKTPOXUMHUYECKAsT KOPPO3HsI METAUIOB. MeTO bl 3aIUTHI OT
KOppo3uM (IIPOTEKTOpPHAsA, KaTOJAHAs, AHOJHAsl, XUMHUYECKAasl, aHTHKOPPO3UOHHBIE
MOKPBITHS).

IIpakTH4yeckoe 3aHsiTHE. DIEKTPOXUMUYECKUN P HANPSIKEHUI METAIIJIOB.

["anbBaHMYeckue aneMeHTsl. Koppo3usi MeTalioB.

CamocrosiTesibHast padoTa. DiekTponus. 3akoHbl Dapanes.

Pexomenayemas ureparypa:

OCHOBHa{ [1, 2];

JOOIOJITHUATEIbHAA [3].

Paszpen 2. OCHOBHBIE 3AKOHOMEPHOCTH NTIPOTEKAHUA
XUMHNYECKHUX ITPOLHECCOB

Tema 6. TepmoguHaMUKa XMMUYECKHX MPOLECCOB

Jlekuus. [Ipenmer XUMHYECKOU TEPMOAVHAMUKH. ITonsiTue
TEPMOJUHAMHMYECKON CHUCTEMBI. [lapameTpsl COCTOSIHMA M TEPMOAMHAMUYECKHE
¢yskun coctossHUs. [lepBblii 3aKOH TEPMOAMHAMUKH. DHEPreTHKAa XUMHYECKHX
poueccoB. BHyTpeHHsIs1 3HEPTUsl U SHTaNbNUA. 3aKOH ['ecca u CleACTBHS U3 HETO.
TemnoTel 00pa3oBaHUsT W TOPEHUS BelIECTBA. TEPMOXMMHUYECKHE pacyeThl, HX
VCIIOJIb30BaHUE B IOKAPHO-TEXHUUYECKUX pacuerax. OLeHKa MOoXKapHOU OMAaCHOCTH
BELIECTB MO TEIUIoTaM OOpa30BaHMUS. Bunsl Temmneparypel ropenus. Pacuer
TEMIIEPATYPBI TOPEHUS.

Btopoili 3akoH TepMOAMHAMHMKH. BO3MOKHOCTh W HampaBiI€HHUE MPOTEKAHMS
XUMUYECKUX TpoieccoB. OOpaTUMble XUMHUYECKHE IIPOLIECCHI, XMMHYECKOE W
(dazoBoe paBHOBecHMEe. OHTPONHUA Kak Mepa HEyHOPSAOYEHHOCTH CUCTEMBI.
M3MeHeHne SHTPONMU B XUMHUYECKHX Mpoleccax M npu (ha3oBbIX Iepexoax.
Ouneprusi ['mGOca kak KOJMYECTBEHHAss Mepa BEPOSTHOCTH U HAmpaBICHHOCTH
CaMONPOU3BOJIBHOIO MPOTEKAaHW XHWMHUYECKMX peakiuil. OuneHka MnoKapHOu
OMACHOCTH XMMHUYECKUX MPOLECCOB MO 3Hepruu I'nboca.

IIpakTn4yeckoe 3aHsaTHe. TepMoxuMuyeckue pacuerbl. JHeprus ['mO0Oca -
KPUTEPUN BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX PEAKLIUN.

JlaGopaTopnasi pabora. OmnpenesieHHe TeIIOBBIX A(PHEKTOB XUMHYECKUX
pEaKIuu.
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CamocrositeabHasi padora. OnpeneneHue TEIUIOBBIX 3(P(HEKTOB peakIuil.
NunuBunyanpHble 3amanus MO TeMe (pacueT HSHTAIBIUU CTOPaHUS W YJEIbHOU
TETJIOTHI CTOPaHUS BEIIECTBA, TEMIIEPATYPhI TOPEHUS)

PexomMenayemas qurepartypa:

OCHOBHa{ [1, 2];

JIOTIOJIHUTEIbHAS [3-6].

Tema 7. JjieMeHTbI XMMUYECKOM KUHETUKH

Jlekuusi. OCHOBHBIE TOHSTHUS XUMHYECKOM KUHETHKU. [ OMOreHHBIE U
IE€TEPOTr€HHbIE CHUCTEMBbI, TOMOIE€HHBIE U TeTEepOreHHnle peakuuu. CKOpoCTb
TOMOTE€HHOW U F€TEPOT€HHOM PEaKIUUA U METOJIbI €€ PETYJIUPOBAHUS.

BinsiHue KOHLIEHTpallMu pearupyrolnx BEIIECTB Ha CKOPOCTb XMMHYECKOMN
peakuuu. 3akoH AedcTBHS Macc. KOHCTaHTa CKOPOCTH XHUMHYECKOW pEeaKIuu.
MonekynspHocTh peakuuu. [lopsgok peakuuu.

Binsinue TtemmepaTypbsl Ha CKOPOCTh XMMHUYECKOW peaKkuu. DMIHUPHUYECKOE
npaswio Baut-I'odda. YpaBHenune Appenuyca. DHeprusi aKTHBAIMH XUMHYECKOTO
nporecca.

Karanuzatopel M KaTaauTUYECKUE CUCTEMBlL. BlHMsSHME KaTaliu3aTopoB Ha
CKOpPOCTb XMMUYECKOW PeAaKIMU. [ OMOTEHHBIN U T€TEPOTE€HHBIN KaTaIn3. MeXaHu3m
JIEUCTBUA KaTaJInU3aTOPOB.

Bunpl xumuueckux peakumii. KoHcranta paBHOBecHs 0OpaTHMOM peakIuu.
Ces3p sHeprun ['mb0ca ¥ KOHCTaHTBHI paBHOBecHsA. BiMsHHE >HTANbIUWHOTO U
SHTPONUUHOTO (PAKTOpPOB HAa paBHOBecHe. BiusHue TemiepaTyphl, AaBJICHHUS,
KOHIIEHTpAI[MU PEearupyrolmnx BelecTB, J00aBOK MHEPTHBIX T'a30B M KaTaIU3aTOPOB
Ha xuMmuueckoe U (azoBoe paBHoBecue. [Ipunmun Jle Ilatense u ynpaBneHue
pEAKLMSAMH TOPEHHUSL.

Tunel cloXHBIX peakiuil (MapaiieiabHble, MOCIEA0BATEIbHbBIE, CONPKEHHBIE,
KoJieOaTeIbHbIC).

PU3NKO-XUMUYECKas TPUPOIA MPOLECCOB TOPEHUS.

XapakTepuCcTUKa LENMHbIX peakiui. LlemHple peakuuy Kak OCHOBA IPOLIECCOB
okuciieHus. Hepa3BeTBIEeHHbIE W pa3BETBICHHbIE LENHbIE peakuud. LlemHbie
PEAKLMU C BBIPOKICHHBIM Pa3BETBICHUEM.

Bune! u pexumsbl ropenus. [1naMms u ero xapakTepUCTUKHU.

IIpakTuyeckoe 3ansaTHe. CKOPOCTh XUMHYECKOW peakiuu. DakTopsl,
BIMAIOIIME HAa CKOPOCTh peakUuu. XuMuueckoe paBHoBecue. I[lpuHuun Jle
[TaTense».

CamocrosiTesibHAst padora. Turnsl XUMHUYECKUX peaxkuuii
(mocnenoBaTenbHbIe, MapalieIbHbIe, COMPSHKEHHBIE, KOJeOaTeNbHbIE); BIUSHUC
SHTAIBIIUIHOTO W SHTPONUIHOTO (paKTOpa Ha PaBHOBECHE.

Pexomenayemas aureparypa:

OCHOBHa{ [1, 2];

JIOTOJIHUTENIbHAS [3].

Pazpen 3. XUMUA PACTBOPOB

11



Tema 8. PacTBOpBbI HEIJIEKTPOJIUTOB

Jlekmusi. Krnaccudukamus pactBopoB. CrmocoObl BBIPOKEHHUS COCTaBa
pactBopoB. Boma. Haxoxnenune B npupojae. CocTaB U CTPOCHUE MOJEKYJIbI BOJBL.
OcHOBHBIE (PUBUKO-XUMUYECKHAE CBOWCTBA BOIBI.

OO6pazoBanue pactBopoB. ConpBaranusi U TuApaTtanus. Teopus oOpazoBaHHs
pactBopoB [[.1. MenaeneeBa. TepMoauHaMHU4ECKHE OCHOBBI IPOLIECCA PACTBOPEHUS.
CyMMapHBIi TeToBoi 3G (exT pacTBOPEHHS BEIIECTRA .

PactBopumocTs ¥ (akTOphl, BIUAIONIME HA HEE: MPUpPOAA BEIIeCTBa U
pacTBOpUTEIIS, arperaTHOE COCTOSIHUE, BHEITHUE YCJIOBUS (TeMIepaTypa, JaBJIeHUe).
PactBopumoOCTh ra3oB B uAKOCTAX. 3akoH ['enpu. [lapunanbHOoe naBieHHE, 3aKOH
JanpToHa. B3anMHas paCTBOPUMOCTD KUJIKOCTEN.

Kosumratusnasie cBoiictBa pactBopoB. HMcmapenue xuuakocreu. JlaBieHue
HachlleHHOro mapa. l-il 3akoH Payns. Temmeparypa KulleHHsT U TeMmIlepatypa
3aMep3aHusl pacTBOPOB. 2-i 3akoH Payns. OcMoTuueckoe aaBiieHUE, 3akoH BaHT-
Todda.

bunapHsbIe xuaKue cucteMbl. 3akoH Payis 1 OTKIIOHEHUs OT Hero. Paznenenue
MHOTOKOMITOHEHTHBIX )XKUIKUX CUCTEeM. 3aKoHbl KoHOBasOBA.

Knaccudukanusa roprounx >KuakocTeil. Pacduer OCHOBHBIX XapaKTEpUCTHUK
TOPIOYMX KUJIKOCTEN.

IIpakTueckoe 3ansitue. CriocoObl BBIPAXKEHUSI COCTaBa PACTBOPOB. 3aKOHBI
Payus.

CamocrosiTesibHas padora. TepMoaMHAMUYECKUE XapaKTEPUCTUKH MpoLecca
PacTBOpEHHMs, OCMOTHYECKOe JaBiieHue, 3akoH Bant-I'odda. HMuauBumgyanbHas
paboTa 1o Teme.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOIOJIHUTENIbHA [3, 4].

Tema 9. PacTBOpBI 2JIEKTPOJIMTOB

IIpakTHyeckoe 3ansitue. CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB B CBETE TEOPUHU
AIEKTPOIUTUYECKON TUcconHnanuu Appennyca. Jlucconuanus KUCIOT, THAPOKCUIOB,
conent. Ilonsatue BonopoaHoro nokasareiss pH. Pacuer pH KuciaoT u rugpoKkcuios.

CamocrosiTesibHAass padora. PacTtBOopyMOCTE TBEpIBIX BELIECTB B
xKuakocTsax. [I[ponsBeneHne pacTBOPUMOCTH.

Pexomenayemas qureparypa:

OCHOBHa{ [1, 2];

JOIOJIHUTEeNbHA [3, 5].

Tema 10. BBegeHue B 3K0JI0rH4eCKy) XUMHUIO

Jlekuus. IIpupoaHble M aHTPONOTE€HHBIE WCTOYHUKHU 3arps3HEHUs BO3yXa,
BOJIbI, IIOYB. DKOJIOTUYECKUE ACIIEKThl IPUMEHEHHS OTHETYIIAIMX BEIIECTB.

CaMmocrosiTesibHass  padora. Pacduer KOHUEHTpauMM  pPacTBOPEHHOIO
KHCIIOpOJA.

Pexomenayemas jureparypa:

OCHOBHa{ [1, 2];
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JIOTIOJIHUTEIIbHA [4-6].
Pa3znea 4. OCHOBBI OPTAHUYECKOW XUMHUHN

Tema 11. OcHOBHbBIE TeOpeTHYECKHE MMOJIOKEHUS OPraHUYeCKOH XUMHUHU

Jlekuus. Ilpenmer opraHnueckod XuMHM. BaxHeimme sTanbl pa3BUTHUSA
OPraHUYECKON XMMHU U MPOMBIIIJIEHHOCTH OPTaHUYECKOTO CUHTE34.

Teopuss crpoenusa oprannueckux BemecTB A.M. byrtnepoBa. CBsa3b
XUMHUYECKUX CBOMCTB CO CTPYKTypou Mosekyn. Kiaccudukaius opraHM4ecKux
BemecTB. OCHOBBI COBPEMEHHOM TEOPUH XUMHUYECKOTO CTPOEHHUS U PEAKLIMOHHOU
CrocOOHOCTH  opraHuyeckux BemiecTB. CTpykTypHble (opmynbl.  M3omepus.
Knaccudukanus peareHTOB U peakiifii B OpraHM4ecKoi XUMUHU.

IpakTnueckoe 3ansiTue. OCHOBBI HOMEHKJIATYpbl yrieBogopoaoB. [loHsTue
U30MEPOB M TOMOJIOTOB. 3aJayd Ha BBIBOJ MOJIEKYJIAPHON (QopMynbl ¢
WCIIOJIb30BaHUEM O0IUX (POPMYIT KITACCOB OPTAHMUYECKUX COSAMHEHUH.

CamocrositenbHass  pabora.  CocraBienue  rpaduueckux  Gopmyn
YIJIEBOJOPOJIOB, UX MU30MEPOB, 3aBUCUMOCTbH ITOKA3aTENEH MOKAPHOM OMACHOCTU OT
CTPYKTYPBI MOJIEKYI.

Pexomenayemas ureparypa:

OcHoBHas [1, 2];

TOTOJIHUTENbHA [4, 6].

Tema 12. @Ou3MKO-XHMHYECKHE W  TMOKAPOOMACHbIE  CBOMCTBA
yIJIeBOJIOPOAOB

Jlekuus. IIpenenpHble yrieBoaopoabl - ankaHbl. M3oMepusi, HOMEHKIIATypa,
HaxoxaeHue B mnpupoge. CuHTE3 MpelneNbHbIX YyrieBogopoAoB. dusnueckue,
XMMHUYECKME W I[I0XKapoollacHele  CBOMCTBA.  [IpumeHeHme  mpenesbHBIX
yIJIEBOJIOPOJIOB.

HenpenenbHble yrieBoaoposl - ankeHbl. M3oMmepus, HoMeHknarypa. CuHTe3
STUJICHOBBIX  YIJIEBOAOPOAOB. Dusznueckume, XUMUYECKHME M IOKAPOONACHBIE
cBoKcTBa. [ [pyumMeHeHne aIKkeHoB.

AlETUIEHOBBIE YIJIEBOIOPOBI - allKUHbL. MI30Mepusi, HOMEHKIIAaTypa, C1ocoObl
nosyueHust, (U3ndecKrue, XMMUUYECKUEe U TOoKapoolacHble CcBoiicTBa. [IpumeHeHue
anknuHOB. CpaBHUTENbHAS XapaKTEPUCTHUKA MOKAPHOM OMACHOCTH YTIIEBOJOPOJIOB C
OTKPBITOM LIENBIO.

HemnpenenbHuble yriaeBoAopoabl € ABYMsSI KpaTHBIMH CBsi3siMU. OCOOEHHOCTH
CTPOCHUS U IPUMEHEHUSI.

l'anorennpousBogHbIE YIIIEBOAOPOAOB. M30Mepus, HOMEHKIATypa, OCHOBHBIE
CrocoOBbl TONMy4YeHUs, (PU3NYECKHUEe ¢ XUMHUYECKHE CBOMCTBA. XJIaJIOHBI Kak
OTHETYIIAIIME BEIIECTBA.

Kap6ouuknuueckue coenunenusi. CtpoeHue, (pu3MUECKHe U XUMHUYECKHE
cBoiicTBa. [ [pumenenue.

Apensl. PazButne Teopuun crpoenust 6en3ona. CoBpeMeHHbIE NMPEICTAaBIEHUS O
cTpoeHuu OeH3ona. ['oMonoruueckuid psig OeHzona. M3omepusi, HOMEHKIATypa.
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CriocoObl mosyueHus, Gu3nueckue U XUMHYeckue coiicTBa. [IpumMeHneHne apeHOB.
KonzaeHcrupoBaHHBIE CUCTEMBI.

IIpakTuyeckoe  3aHsiTHe.  XAPAKTEPUCTUKU  MOXKAPHOM  ONACHOCTH
yriieBo10poioB. CBOMCTBA M MPUMEHEHHE TaJIOr€HIPOU3BOIHBIX YTIIE€BOJOPOIOB.

CamocrositenbHast padora.  CpaBHMTENbHAas XapaKTEPHUCTHKA CBOWCTB
IOpEeNeNbHbIX W HENPEAENbHBIX YIJIEBOAOPOJOB, KAYECTBEHHbIE pPEaKUWU Ha
HETPEEIIbHbIE YTJIIEBOIOPOABI " rajlOreHCOoIepIKaIne COEIUHEHMS],;

WHMBUAYaJIbHbIC 3aaHus 110 TeMe (LIeTIOYKH MPeBpallieHUui yTriieBOI0POIOB).
Pexomenayemas ureparypa:
OCHOBHai [1, 2];
JOIIOJIHUTEIbHAA [4, 6].

Tema 13. Opranuveckoe TOIIMBO U €ro nepepadoTkKa

Jleknusi. Knaccudukaius TOTMB ¥ UX XapaKTEPUCTUKH.

TBepmoe TOmIMBO M MPOAYKTHl ero mepepaboTku. Cyxas meperoHka yris
(mupomnu3), Ta3uduKanus yris, TUAPOreHu3alus TBepaoro Tomusa. HegTs, coctan
Heptu. IlepBuunas mepepaborka HehTH (Tpsmas TeEperoHka). BropuyHas
nepepaboTKka HEPTU: KPEKUHT, pUPOPMUHT, MUpoan3. [[oHATHE OKTAaHOBOrO 4HUCIHA.
["a30Bo€ TOMIMBO U MPOAYKTHI €r0 MepepadOTKH.

CamocrosiTeibHas padora.  [IpoucxokIeHHE NPUPOIHBIX HCTOYHUKOB
YTJIEBOJOPO/IOB; epepadboTka Topda; onpeieeHue OKTaHOBOTO U LIETAHOBOI'O YUCa

Pexomenayemas jqiureparypa:

OCHOBHa4 [1, 2];

JOTIOJITHUTEIIbHAA [4, 6].

Tema 14. Kucaopojacoaep:xaiue opraHudecKue coeJuHeHMsl

Jlekmusi. Criuptel. Krnaccudukarusi, HOMEHKIATypa, H3oMepus. Meromabl
nonydyeHuda. Duszndeckue M XUMHYECKHE CBOWCTBA. MHOTOATOMHBIE CIHPTHI.
[ToxkapoonacHOCTb CIIUPTOB.

[Ipocteie 3dupsl. M3oMepusi, HOMEHKIATypa, CHOCOOBI  MOJYyYEHHUS,
(du3nyuecKre, XMMUYECKHE U MOKapOONacHbIe CBOWCTBA.

[TepexkucHbie coenuHenus. CTpoeHue, CHocoObl MOJy4YeHHs, (HU3NYECKUE,
XAMHUYECKHUE U MOkKAPOOIIACHBIE CBOUWCTBA. [[pUMEHEHNE OPraHNYECKUX MIEPEKUCEN.

KapOGonunbshsie coenqunenus. CtpoeHue, n3omepus, HoMeHKIaTypa. OCHOBHBIE
CIOCOOBI TOTYUYCHHS abJACTHIOB U KETOHOB. DU3NUECKHUE U XUMUYECKHUE CBOWMCTRA.
[IpriMmeHeHuEe B TPOMBIIIIICHHOCTH.

Kap6onoBsie kuciorel. Kmaccudukanus, CTpoeHue, H30MepHysi, HOMEHKIIATypa.
Croco0Os1 nosydyeHust. @u3ndeckre ¥ XuMuieckne cBoiictea. O0acTh MPUMEHEHHS.

Cnoxubie 3¢upnl. CTpoeHHE U CITOCOOBI IMOTyYCHHS. XUMHYECCKHIE CBOMCTBA.

Bricuiue KupHbIE KHCIOTHI M BBICIIME CIUPTHI. MbLia, BOCKH, XKHUPBI, Macia.
[Ipumenenne u mnoxkapHas oOmacHOCTb. OLEHKAa CKIOHHOCTM Macell U XKUPOB K
MPOLECCY CAMOBO3TOPAHUSL.
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IIpakTuyeckoe 3aHATHE. Homenknarypa KHUCJIOPOJICOICPKALINX
OPraHUYECKUX COCAUHECHUM.

XHUMHUYECKHE CBOMCTBA KUCIOPOACOAECPKAIIUX OPTaHUYECKUX COETUHEHUN.

Camocrositeabnass padora. [Ipocteie »dupsl. M3omepus, HOMEHKIATypa,
CIOCOOBI MOTy4YeHUs, ((U3NIECKHE, XUMUIECCKUE U TI0’KapOOIIaCHBIE CBOMCTRA.

Ilepexucubie coenuHeHus. CTpoeHHe, CHOCOObI MONMy4YeHUs, (PU3UUECKUE,
XMMHUYECKUE U MOKAPOOIACHBIE CBOMCTBA. [[puMeHeHne OpraHnYeCKUX NEPEKUCEN.

Pexomenayemas qureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTEIIbHAA [4].

Tema 15. @usuko-xumMu4ecKHe M  IOXKAPOONMACHbIE  CBOMCTBA
KHCJIOPOACOAEPKALIMX OPraHUYEeCKUX BelllecTB

Jlekuus. OU3NKO-XMMHYECKHE U TOKAPOOMACHBIE CBOWCTBA T'MIPOKCHIIBHBIX
coenuHeHUH. 2. DUMKO-XMMHUYECKUE U TOKAPOOIACHBIE CBOMCTBA KapOOHUIIbHBIX
coenuHeHU. 3. DU3UKO-XMMHYECKHE M TMOXKApPOOIMACHbIE CBOMCTBA KapOOHOBBIX
KHUCJIOT.

IIpakTnyeckoe  3aHsATHE.  XapAKTEPUCTUKU  [OKAPHOW  OMACHOCTH
TUAPOKCWIBHBIX ~ COCIUHEHUM. XapakTepUCTUKA  TOXKApPHOU OIACHOCTH
KapOOHMJIbHBIX COETMHEHUH.

Camocrositeabnas padora. Ilpocteie >dupsl. M3omepusi, HoMeHKIATYypa,
CHOCOObI MOTyUYeHUs, PU3NUECKIE, XUMUUECKHE U MOKapOONacHbIe CBOMCTRA.

[lepexucusie coenuueHus. CTpoeHHe, CMOCOObl MOMy4YeHHs, (u3nuecKue,
XUMHYECKHUE U MT0KAPOOIIACHBIE CBOMCTBA.

PexomMenayemasi iureparypa

OCHOBHa{ [1, 2];

JOIIOJTHUTEIbHAA [4, 6].

Tema 16. [ToamMepsbl U MOJUMEPHBbIE MATEPHUAJIBI

JlaGopaTtopnass padora. OU3NKO-XUMUYECKUE CBOWMCTBA U MOKAPOONACHBIE
CBOICTBA MOJIMMEPOB U MOJIUMEPHBIX MAaTEPUAIIOB.

CamocrosiTeibHass  padora. Knaccudukanus BBICOKOMOIEKYIJISIPHBIX
coemMHeHN U uX 0coOeHHOCTH. CrocoObl MOJMY4YeHUsS W CBOWCTBA MOJUMEPOB.
Kayuyku. [ImtactMaccel. XuMU4YECKUE BOJIOKHA.

Pexomenayemas Juteparypa

OCHOBHa{ [1, 2];

JOIIOJTHUTEIbHAA [4, 6].
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3ao4Hoii popMbI 00yUeHUA:

Tema 1. Poab xumum B nmoxkapHom jaejie. OCHOBHbIEe NMOHATHS U 3aKOHBI
XUMHH.

Jlekuus. MecTo XMMuu Cpeau CeHUAIbHBIX JUCLHUIUIMH B IIOKAPHOM JETIE.

XUMUS Kak pa3ziell €CTeCTBO3HAHUS. MeCTO XMMHM B CUCTEME HAyK. 3HAUCHHE
XUMUHU B (GOPMHUPOBAHUN MATEPUATMCTHUYECKOTO MUPOBO33PEHHs. XUMHS KaK HayKa
0 BellecTBaX M UX npeBpamieHusaX. OCHOBHBIE HCTOPUYECKHE BEXU Pa3BUTHSA
XUMHAYECKON HAYKH U TEXHOJIOTHH.

OCHOBHbBIE MOHATUS M 3aKOHBl HEOPraHWYECKOM M OPraHUYECKON XUMUU:
3aKOH COXpPAHEHHUs MAacCChl BEIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOILIEHUI, 3aKOH ABOraJpo M €ro CcieacTBus. MoJieKylia, aToM, XUMHUYECKUM
JJIEMEHT, MPOCTHIE U CIIO0KHBIE BEILECTBA, AJUIOTPOIUA, OTHOCUTEIbHBIE aTOMHbBIE U
MOJIEKYJISIPHBIE MAacChl, BaJICHTHOCTh, XUMUYECKUE PEAKIMU U UX KIAcCU(UKALUAL.
Hcnonp30BaHne OCHOBHBIX 3aKOHOB XUMUU IS TT0KAPHO-TEXHUYECKUX PACUETOB.

IIpakTHuyeckoe 3aHsTHE.

PacueTsl 10 ypaBHEHUSAM XUMHYECKUX peakiuil (4. 1).

PacueTsl 10 ypaBHEHUSAM XUMHUYECKUX pEaKIUil (4.2).

CamocrosiTesibHass padoTa. 3aKOH DKBUBANICHTOB Puxrtepa. Pacuer uymcna
MOJIEM BELIECTBA, PACYET KOJIMYECTBA CTOPEBILETO BEIIECTBA U NMPOAYKTOB PEAKILIMH,
pacyeT oObema BO3yXa, HEOOXOIUMOTO JUIsl CCOPAHMSI BEIIeCTBa.

Pexomenayemas jqiureparypa:

OCHOBHa4 [1, 2];

JoNoJHUTEeNIbHA [3, 5].

Tema 2. Ilepumoaudeckuii 3akon .. MenaeneeBa. CTpoeHue aroma.
Xumuueckasi CBfi3b

CamocrosiTesibHasa padora. J[ocTHKEHHUS] XUMUYECKOW HayKu B cepeaune 19
Beka. Mcropusa otkpeitus [[.M. MenneneeBpM nepruogudeckoro 3akoHa. CyIHOCTb
NEPUOINYECKOT0 3aKkoHa. CTpyKTypa TabIUIbl NEPUOJUYECKON CUCTEMBI AIIEMEHTOB.
3Ha4YeHUE OTKPBITUSA MEPUOJUYECKOTO 3aKOHA JJIS MOCIEAYIOMEr0 Pa3BUTH XUMUU
KaK HayKH.

Pa3BuTHEe OCHOBHBIX MpPEACTAaBICHUN O CcTpoeHun aroMa. COBpEMEHHBIE
KBAaHTOBO-MEXAaHUYECKUE TIPEJICTABICHUS O CTPOCHHHM aToma. XapaKTEepUCTUKa
SHEPreTUYECKOr0 COCTOSHMS 3JIEKTPOHA KBAaHTOBBIMM uuciaaMu. [Ipunuun [laymu.
DNeKTpoHHAsi CTPYKTypa aTOMOB, 3JIEKTPOHHBIE MACIOpTa 3JIEMEHTOB, s-, p-, d-, f-
aneMeHThl. OCHOBHBIE si/IEpHbIE YacTULbl. M130TOmBI.

IIpenckasarenpHass  cWjla  NEPUOJUYECKOM  CHUCTEMBI,  COBPEMEHHBIE
JOCTIKEHUS B 00JIACTH OTKPBITHS M CHHTE3a HOBBIX XUMUYECKUX DJIEMEHTOB.

XapakTepuCcTUKa 3JIEMEHTA 110 €T0 MOJI0KEeHUIO B [Iepuonnueckon cucreme.

MexaHu3M 00pa30BaHUs U BUIbl XUMUYECKUX CBA3EH.

KonnuecTBeHHBIE XapaKTEPUCTUKA XUMUYECKUX CBSI3EH.

Pexomenayemas jiureparypa:

OCHOBHa{ [1, 2];

JIOTIOJIHUTENIbHASA [3].
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Tema 3. OOmas XxapakTepHUCTHKa XHMHYECKHMX 3JIEMEHTOB H HX
COeJMHEeHHH

CamocrosiTesibHass  pabora.  OCHOBHbIE  KJIAcChl ~ HEOPTaHUYECKUX
coenquHeHun. I[IpocTele BemlecTBAa M XUMHUYECKHE COCIMHEHHs. MeTtamisl u
HeMeTautbl. OKCUIBI, THAPOKCUIBI, KUCIOTBI, COJIM: KiIacCU(PHKAIWsA, MOIyYCHHE,
XMMHUYECKUE CBOMCTBA. ['€HETHUYECKas CBA3b MEXKIYy KlacCaMd HEOPraHUYECKHUX
COECINHEHUN.

[ToxxapHasi OMacCHOCTh HEOPTAHUYECKUX COCAUHEHUMN: FOPIOYHUE U HETOPIOYHUE
HEOPraHUYECKHE BEIECTBA; BEIIECTBA, OMACHbIC IPU B3aUMOJCHCTBUU C BOJOM;
HErOpIOYME BEILIECTBA, MPEACTABISAIONINE TMOKAPHYIO OIACHOCTh; BEILECTBA,
CaMOBOCIUIaMEHSIOIIKECS HA BO3AyXe. OrHe3allluTHbIE HOKPBITHS.

CrocoObl TMOJy4YeHHss M CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCMHECHUM.

Peakuun, xapakrepusyronme CBONCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX
COCIMHEHU — KHUCJOTHBIX M OCHOBHBIX OKCHJOB, THJIPOKCUIOB, KHCIJIOT, COJIEH;
Mo’KapHas ONaCHOCTh Y0OpEHUH.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOOIOJIHUTEIbHAA [3].

Tema 4. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMHU

CamocrositesibHasi padora. CyniHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTeneHb OKHUCJIEHUS W BAJIEHTHOCTh. MeToAMKa  COCTaBJIEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBAa  BEWIECTB.  BakHeiiine
OKMCJIMTENIM U BOCCTAHOBUTENH, U UX MECTO B llepuoanueckon cucreMe 3J1€MEHTOB.
[ToxxapoonacHbIE CBOMCTBA OKUCIIUTEIIEH U BOCCTAHOBUTEIICH.

CocraBiieHuE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

N3yyeHne OKHUCIUTENBHBIX CBOMCTB a30THOW M KOHLEHTPUPOBAHHOW CEPHOMN
KUCJIOTBI: HHAMBUIYyaJbHBIE 3alaHUSl MO TeMe (COCTaBICHUE OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA 3JIEKTPOHHO-UOHHBIM METOJIOM)

Pexomenayemas jiureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTEIbHAA [3, 5].

Tema 5. JiekTpoxuMHuUYecKre MPoOUecChl

CamocrositeabHass padora. Ckadok MOTEHI[MANA Ha TpaHulle paszjaena ¢a3 B
DIEKTPOXUMHUYECKON cucTeMe. JIBOWMHOM 3JIEKTPUYECKUU CIOW M €r0 CTPOCHUE.
lNanpBannueckas 1enb. OJJIC  rajdbBaHUYECKOTO  3JIEMEHTAa.  DJIEKTPOJHBIC
MOTEHIMAaNbl. Pan HanpsbkeHuid MeTauioB. Y paBHeHne HepHera.

DnekTpoxuMuueckre cucTembl. Kimaccudukanms rarbBaHHUECKUX JIEMEHTOB.
[IepBruuHbIE, BTOPUYHBIE, KOHLIEHTPAMOHHBIE, TOIJIMBHBIE 3JIEMEHTHI. XUMUYECKHE
VMCTOYHHKH JICKTPUUECKON SHEPTUU. AKKYMYJIATOPBL.

OnekTpoiin3. OCOOEHHOCTH ANEKTPOXUMHUYECKUX PEAKIUM MPU DIICKTPOJIU3E.
ITosxapHast OIAaCHOCTB IPOLIECCOB IEKTPosM3a. 3akoHbl Papajes .
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XUMHYECKAsI U JIEKTPOXUMHUYECKAs] KOPPO3UA METAILUIOB. MeTOIbl 3alIUThI OT
Koppo3uu (IPOTEKTOpHas, KaTOoJHAas, aHOJIHas, XHMHUYECKas, aHTUKOPPO3MOHHBIC
MOKPBITHS).

PexkoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJTHUTEIbHAA [3].

Paznen 2. OCHOBHBIE 3AKOHOMEPHOCTHU IPOTEKAHUSA
XUMHNYECKUX ITPOLECCOB

Tema 6. TepMoaHAMUKA XUMHYECKUX MPOLECCOB

Jlekuus. [Ipenmer XUMHUYECKOU TEPMOJIMHAMHUKH. ITonsTue
TEPMOJAUHAMHYECKON cucTeMbl. I[lapameTpbl COCTOSIHUA W TEPMOJMHAMUYECKHUE
dbyHkuuu cocrosiHuda. [lepBbiii 3aKOH TEPMOIMHAMUKH. DHEPreTHKAa XUMHUYECKHUX
npoiieccoB. BHyTpeHHsIs 3Heprust U sHTanblus. 3aKoH ['ecca u ciencTBus U3 HEro.
TennoTel 00pa3oBaHUsT W TOPEHHS BEIIECTBA. TEPMOXMMHUYECKHE pACUEThl, UX
WCIIOJIb30BAHUE B MOXKAPHO-TEXHUYECKUX pacuerax. OIEHKa MOXKAapHOW OMACHOCTHU
BEILIECTB MO TEIIoTaM O0Opa3oBaHUs. Buner temneparypsl ropenus. Pacuer
TEMIIEPATYyPhbl TOPEHUSI.

Bropoii 3akoH TepMoauMHaMUKU. BO3MOXKXHOCTH M HaIlpaBJIICHUE IPOTECKAHUS
XUMHUYECKUX TiporieccoB. OOpaTUMble XHUMHUYECKHE IMPOIECChl, XUMHUYECKOEe U
¢dazoBoe paBHOBECHE. OHTPONHUS Kak Mepa HEYHOPAJIOYEHHOCTH CHUCTEMBI.
N3meHenune HSHTpoONUMUM B XMMHYECKHX IIpolieccax M Mpu (a3oBbIX MEpexojax.
Oneprusi ['mb0ca Kak KOJMYECTBEHHAs Mepa BEPOSTHOCTH M HAIPaBICHHOCTU
CaMOIIPOM3BOJIBHOTO MPOTEKAHUS XHUMHYECKUX peakuuid. OIeHKa MoXKapHOM
OMACHOCTU XUMHUYECKUX MPOIIECCOB 10 3Hepruu [ nboea.

IIpakTuyeckoe 3ansaTHe. TepMoxuMuueckue pacueTbl. JHeprus [mbOca -
KPUTEPUI BO3MOXKHOCTHU MPOTEKAHUS XUMUYECKUX PEAKIUN.

Jlaboparopnasi padora. OmpejneneHne TEIUIOBHIX A(H(PEKTOB XUMHUUYECKHUX
peaKumil.

CamocrositenbHass padora. OmnpeneneHue TEIIOBBIX 3(P(EKTOB peakiuil.
NHnuBuayanbHble 3aJaHus MO TeMe (pacueT SHTAIBIUU CrOpaHus U yACIbHOU
TEIJIOTHI CTOPaHUs BEIIECTBA, TEMIEPATYPhl TOPEHUS )

Pexomenayemas jiureparypa:

OCHOBHai [1, 2];

JIOMOJTHUTEIIbHAS [3-6].

Tema 7. D1eMeHTBI XUMHYECKOH KHHETHKH

CamocrosiTesibHasgs padota. OCHOBHbIE TOHSATHUS XUMHYECKOM KUHETHKH.
['oMOreHHble M TE€TEPOTeHHBIE CHCTEMbBI, TOMOIE€HHBIE M T'€TEPOrCHHBIE PEAKIIUH.
CKOpOCTb TOMOT€HHOM M T€TEPOr€HHOM PEAKIIMU U METOABI €€ PEryJIMPOBAHMUS.

BiusgHMe KOHLIEHTpalUU pearupyroliux BEUIECTB Ha CKOPOCTb XUMHUYECKOH
peakuuu. 3akoH JAeucTBHS Macc. KOHCTaHTa CKOpOCTM XHMHMYECKOM pEaKLUU.
MonexkynspHocTs peakuuu. [lopsnok peakuuu.
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BinsHne TemmepaTypel Ha CKOPOCTb XMMHYECKOM pEaKIMH. DMIIMPUYECKOE
npasuwio Bant-I'odda. YpaBHenne Appenuyca. DHEprusi akTUBAIIUH XUMHUYECKOTO
mpoliecca.

Karanuzatopel M KaTaauTUYECKUE CUCTEMBbl. BiMsHue Kataim3aTopoB Ha
CKOpPOCTb XMMHUYECKOW PEaKIMHU. [ OMOTEHHBIN U T€TEPOTeHHBIN KaTaIn3. MexXaHu3m
JEUCTBUS KATaIU3aTOPOB.

Bunpl xumuueckux peakuuii. KoHcranta paBHOBecus 0OpaTHMOM peakLUU.
Ces3p sHepruu ['mbOca ¥ KOHCTaHTBI paBHOBecHsA. BiMsHHE SHTANBNUWHOTO U
SHTPONUUHOTO (PAKTOpPOB HAa paBHOBecHe. BiusHue TeMmmepaTyphl, AaBICHHUS,
KOHIICHTPAllMU pearupyrommx BEIIeCTB, J00aBOK MHEPTHBIX ra30B U KaTaJIU3aTOPOB
Ha xumuueckoe M (¢azoBoe paBHoBecue. llpunuun Jle Illarense u ynpaBneHue
peaKkuusAMU TOPEHUs.

THUOBI CIOXKHBIX peakuuil (MapauiebHbIE, TOCIEI0BATEIbHbIE, CONPSKEHHBIE,
KoJieOaTeIbHbIC).

PU3NKO-XUMUYECKas IIPUPOA IPOLECCOB TOPEHUS.

XapakTepucTUKa LENHbIX peakiui. LlenmHple peakuuu Kak OCHOBA IPOLIECCOB
okuciieHus. Hepas3BeTBieHHbIE W pa3BETBICHHBIC LENHbIE peakuud. LlemHbie
PEaKIUHU C BBIPOKJACHHBIM PA3BETBICHUEM.

Buasl u pexxumsl ropenus. [lnams n ero xapakTepuUCTUKH.

Tunbl  XUMUYECKMX  peakuuil  (mocienoBaTelibHble,  MapajuleyibHBIC,
COMPSKEHHBIE, KOeOaTeNbHbIe); BIUSHUE SHTANBIIUITHOTO U SHTPOMUNUHOTO (pakTopa
Ha paBHOBECHE.

Pexomenayemas jiureparypa:

OCHOBHa4 [1, 2];

JOTIOJIHUTENIbHAs [3].

Pasznen 3. XUMHUSA PACTBOPOB

Tema 8. PacTBOpbI HEIJIEKTPOJIUTOB

CamocrositenibHast  padora. Krnaccuduxanus  pactBopoB.  CriocoObl
BBIPAKEHUS COCTaBa PACTBOPOB.

Bopa. Haxoxaenue B mnpupome. CocTaB M CTPOCHUE MOJEKYJbl BOJIBIL.
OcHOBHBIE (PUBUKO-XUMUYECKHUE CBOMCTBA BOIBI.

Oo6pazoBanue pactBopoB. ConbBaranus U rujapartanusa. Teopus oOpazoBaHUs
pactBopoB [I.1. MenaeneeBa. TepMoauHaMHUUECKUE OCHOBBI MPOLIECCAa PACTBOPEHUSI.
CyMMapHbIi TeI1oBoii 3G dexT pacTBOpeHHs BelecTsa .

PactBopuMocTs U (akTOpbl, BIUSIOLUIME HaA Hee: MpHUpOJAa BellecTBa U
PacTBOPUTEIIS, arperaTHOE COCTOSIHNE, BHELIHUE YCIOBHS (TEMIIEpaTypa, JaBJIEHUE).
PactBopuMoOCTh ra3oB B kuakocTsax. 3akoH ['enpu. [lapunanbHoe naBieHHe, 3aKOH
JanpToHa. B3anMHas paCTBOPUMOCTD KUIKOCTEM.

Komnuratusasle cBoicTBa pacTtBopoB. HMcmapenue xuakocren. [laBneHue
HAChIIEHHOTO Tapa. |- 3akoH Paynsa. Temmeparypa kumeHuss ¥ TemIieparypa
3aMep3aHusl pacTBOPOB. 2-U 3akoH Payns. OcMoThueckoe AaBiieHUE, 3aKOH BaHT-

Todaoa.
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bunapnsie xxuakue cucteMbl. 3aK0H Payis u oTKIIOHEHUs OT Hero. Pa3aenenue
MHOTOKOMITOHEHTHBIX KUAKUX cUcTeM. 3akoHbl KoHoBamnoBa.
Kiaccudukanus TOPHOYUX AKUJIKOCTEMU. Pacuer OCHOBHBIX
XapaKTEPUCTUK TOPIOYMX KUIKOCTEM.

Pexomenayemas aureparypa:
OCHOBHa{ [1, 2];
JIONIOJIHUTEIbHASA [3, 4].

Tema 9. PacTBOpBI 3J1€KTPOJIUTOB

CamocrosiTenbHas padora. CBolicTBa pacTBOPOB SJIEKTPOJIUTOB B CBETE
TEOPUHU BJIEKTPOIUTUYECKOW aucconuanuu Appenuyca. Jluccomuanus KHCIIOT,
ruapoKcuaoB, cosieil. [lonstue Bomopoanoro nokasarens pH. Pacuer pH kucnor u
TUAPOKCUAOB. PacTBOPMMOCTH TBEpIBIX BEIIECTB B KUAKOCTAX. [IponsBeneHue
pacTBOPUMOCTH.

PexkoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JIONOJIHUTENIbHASA [3, 5].

Tema 10. BBegenue B 3K0JI0rH4eCKy0 XUMHUIO

CamocrosiTeibHasas padora. I[lpupoaHble W aHTPONOTr€HHBIE WCTOYHUKH
3arpsi3HEHUS  BO3JyXa, BOJBI, IIOYB. OKOJOTMYECKHE aCIEKThl IPUMEHEHHS
OTHETYIIAIKX BEUIECTB. PacyeT KOHIIEHTpaluu pacTBOPEHHOTO KUCIOPOA.

Pexomenayemas qureparypa:

OCHOBHa4 [1, 2];

JOIIOJIHUTEIbHA [4-6].

Pasznen 4. OCHOBbBI OPTAHUYECKOW XUMUU

Tema 11. OcHOBHbBIE TeopeTHYECKHE MOJIOKEHUS OPraHUYeCKOM XUMUHU

Jlekuus. Ilpenmer opraHnueckod XuMHUM. BaxHeimme sTanbl pa3BUTHUSA
OPTraHUYECKON XMMHU U MPOMBIIIJIEHHOCTH OPTaHUYECKOTO CUHTE3a.

Teopuss crpoeHusa oprannueckux BemecTB A.M. bytnepoBa. CBs3b
XUMHUYECKUX CBOMCTB CO CTPYKTypod MmoJiekyid. Knaccuduxanus opraHmueckux
BeiecTB. OCHOBBI COBPEMEHHON TEOPUU XUMHUYECKOTO CTPOEHHUS U PEAKLIMOHHOM
CrOCOOHOCTH  opraHuyeckux BemiecTB. CrTpykTypHbie (opmynbl.  M3omepus.
Krnaccuduxkanus peareHTOB U peakiivii B OpraHM4eCKOl XUMUHU.

IpakTnueckoe 3ansiTue. OCHOBBI HOMEHKJIATYpbl yrieBogopoaoB. [loHsTue
W30MEPOB M TOMOJIOTOB. 3aJaud Ha BBIBOJ MOJICKYJSIpHOW  (opmynbl ¢
WCIIOJIb30BaHUEM 00IUX (POPMYIT KITACCOB OPTAHMUECKUX COSAMHEHUH.

CamocrositesibHasi  padora.  CocraBnenue  rpaduveckux  GHopmyn
YIJIEBOJOPOJIOB, UX M30MEPOB, 3aBUCUMOCTbH ITOKA3aTeIEH MOKapHOM OMACHOCTH OT
CTPYKTYPBI MOJIEKYI.

Pexomenayemas jureparypa:

OcHoBHas [1, 2];
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JOTIOTHUTENbHASA [4, 6].

Tema 12. @®u3uko-XxUMHYECKHe W  M0XKAPOOMACHBbIE  CBOICTBA
yIJIeBOAOPOAOB

CamocrosiTeibHasgs pabora. IlpeaenbHble  yriaeBOAOpOJbI -  AJIKaHBI.
N3omepus, HOMEHKIATypa, HaxoxiaeHue B npupone. CuHTE3 MpenebHBIX
yIJIEBOAOPOAOB. DHU3HWUECKHE, XUMHYECKHME M  II0XKAapOOINAaCHbIE  CBOMCTBA.
[IpumeHeHue npeaenbHbIX YIIIEBOI0POAOB.

HenpenenvHbie yriieBogopobl - ankeHbl. M3omepus, HoMeHkiarypa. CuHTe3
STUJIEHOBBIX  YIJIEBOAOPOAOB. Duznueckue, XUMUYECKHME M IMOKAPOOMACHBIE
cBoucTBa. [[puMeHeHrE aTKEHOB.

AlIETUIICHOBBIE YTJIEBOJIOPOIBI - alIKUHBL. MI30Mepus, HOMEHKIIaTypa, CocoOb
noJy4eHusi, (GU3NYecKue, XMMUYECKME U TMOXKapoomnacHble cBoiicTBa. [IpumMeneHue
ankuHOB. CpaBHUTENIbHAS XapaKTEPUCTHUKA MOKAPHON OMACHOCTH YTIIEBOJIOPOJIOB C
OTKPBITOU LIETBIO.

HenpenenbHble yrieBoaopoAbl ¢ IBYMS KpaTHbIMH CBA3IMH. OCOOEHHOCTH
CTPOEHHUS Y MPUMEHCHMUSL.

l'anorennpou3BOAHBIE YIIIEBOAOPOAOB. M30MepHrs, HOMEHKIATypa, OCHOBHBIE
CIOCOOBI MOJy4YeHUs, (PU3NUEeCKMe M XUMHUYECKHE CBOWCTBA. XJAJOHBI Kak
OTHETYIIAIME BELIECTBRA.

KapGonuknuueckue coenuuenus. CrtpoeHue, (GU3HMYECKHUE U XUMUYECKHUE
cBoucTtBa. [Ipumenenue.

Apensl. PazButue Teopun crpoenust 6en3ona. CoBpeMeHHbIE MPECTABICHUS O
ctpoeHun Oenzona. ['omonormyeckuii psig Oenszona. M3omepusi, HOMEHKIATypa.
CriocoObl mosyueHus, pu3nueckue U XUMHYeckue coiicTBa. [IpumeHneHne apeHOB.
KonnencupoBaHHbIE CUCTEMBI.

XapaKTEepUCTUKU TOXKAPHOW OMACHOCTH  YriaeBoJopojoB. CBolicTBa U
MIPUMEHEHHE TANTOTC€HIIPOU3BOAHBIX YTIIEBOI0POAOB.

CpaBHHTENBHAS XapaKTEPUCTUKA CBOMCTB MNPEAECIbHBIX W HEMPEACIbHBIX
YIJIEBOJOPOJIOB, KAaYECTBEHHBIE PEAKIMM HA HEMNPEICIbHBIE YIJIECBOJOPOALl U
rajioreHcojiepKaliue COCIUHEHUS; UHAUBUyaTIbHbIE 3aJaHus MO TeMe (LIEMOYKHU
MpeBpalIeHU YIIIeBOJAOPOIOB).

Pexomenayemas jureparypa:

OCHOBHai [1, 2];

JOTIOJIHUTEIbHAA [4, 6].

Tema 13. Opranudeckoe TOIIMBO U €ro nepepadoTkKa

CamocrositesbHas padora. Kimaccudukanus TOMINB U UX XapaKTEPUCTUKU.

TBepmoe TOIIMBO M MPOAYKTHl ero mepepaboTku. Cyxas NeperoHka yris
(muponu3), ra3uduKaus yris, THIPOreHU3aIus TBEPIOTO TOIUIUBA.

Hedts, coctaB Hedtu. IlepBuunas nepepabotka HedTu (mpsimasi IEPETOHKA).
Bropuunas mnepepaboTtka HepTH: KpeKuHT, pubopMHUHT, nuponu3. llonsTue
OKTaHOBOT'O YHCJIA.

["a30B0O€ TOIIMBO U MPOAYKTHI €r0 MEPEPAOOTKH.
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[IpoucxoxxieHre NPUPOTHBIX MCTOYHHKOB YIJIEBOJOPOJIOB; TiepepadoTka
Topda; onpeaeIeHne OKTaHOBOTO M IIETAHOBOI'O YHCIIA.

PexoMenayemasi iureparypa:

OCHOBHa4 [1, 2];

JOIIOJTHUTEIbHAA [4, 6].

Tema 14. Kucaopoacoaep:xamue opraHn4ecKue coeJuHEHM st

CamocrositeibHaa pa6ora. Cruptel. Kiaccudukanus, HOMEHKIATypa,
nomepusd. Meroapl  monydyeHus. DusnMyeckue U XMMHUYECKHE  CBOMWCTBA.
MHoroatomHbie cnupThl. [10’kapoonacHOCTh CIIUPTOB.

[Ipocteie  3¢upsl. HM3oMepusi, HOMEHKJIAaTypa, CHOCOOBI  MOJy4YEHUS,
dbusnueckre, XMMUYECKHE U MOKapOooIacHbIe CBOWCTBA.

[lepexucubie coeaunenus. CTpoeHHe, CMOCOOBI MOMy4YeHUs, (U3UUECKUE,
XMMHUYECKHUE U MOKAPOOIACHBIE CBOMCTBA. [[puMeHEHne OpraHn4YeCcKuX NEPEKUCEN.

KapGonwibabie coenuaenus. CTpoeHne, nusoMmepus, HoMmeHkiarypa. OCHOBHbBIE
CIIOCOOBI MOMYUYEHHS albJACTHIOB U KETOHOB. DU3NUECKHUE U XUMUYECKUE CBOWCTBA.
[IprimeHeHnEe B IPOMBIIUIEHHOCTH.

KapOonossie kucnotsl. Knaccudukanusi, CTpoeHue, n30Mepusi, HOMEHKJIAaTypa.
CrnocoObl nosyuenust. usndeckue u XuMH4eckue cBoiictBa. O01acTh MPUMEHEHUS.

Cnoxusbie 3¢upbl. CTpoeHUE U CIIOCOOBI MOTYyUYCHUSI. XUMHUUECKHUE CBOMCTBRA.

Briciiue >XxupHbIE KHUCIOTHI U BBICIIME CIUPTHI. Mblia, BOCKH, XHUPHI, Macia.
[IpumMeneHne U mnoxkapHas omacHOCTb. OIIEHKA CKIOHHOCTM Macel M KUPOB K
MPOLIECCY CaMOBO3TOPaHUsI.

HomMenknaTypa KucaopoacoAepKanx OpraHn4eckKuxX COeqUHEHHM.

[ToxapoormnacHele CBOMCTBA KUCIOPOACOAEPKALINUX OPraHUUECKUX BELIECTB.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJTHUTENbHAL [4].

Tema 15. ®Ousuko-xuMHYECKHMe H  IO0KAPOONMACHBIE  CBOICTBA
KHCJIOPO/CO/IePKAIMX OPraHMYeCKUX BellecTB

CamocrosiTesibHasgs  padora. DHU3MKO-XMMHYECKHE M IOXKAPOOIIACHBIE
CBOMCTBA TUAPOKCHIIbHBIX COeIUHEHUHN. 2. DUBNKO-XUMUYECKUE U MOKApOONacHbIe
CBOMCTBa KapOOHWJIbHBIX cOeqUHEHUH. 3. DUBMKO-XUMUYECKHE U TM0KapOOMNacHbIe
CBOMCTBa  KapOOHOBBIX  KHUCIOT. XapaKTEPUCTUKHA  TOXKApHOM  OMacHOCTU
TUAPOKCUWIBHBIX ~ COEIUHEHUM. XapakTepuCTUKU  TOXKAPHOM  OMacHOCTH
KapOOHWIIBbHBIX coefauHeHui. [Ipocteie adupnl. U3oMepus, HOMEHKIATypa, CIIOCOOBI
HOJTyueHus1, PU3NYECKUe, XUMUUYECKUE U M0KapOOIacHbIe CBOICTBA.

[Tepexucupie coeauaeHus. CTpoeHHE, CMOCOOBI MONMy4YeHUs, (U3UUECKUE,
XUMHUYECKHE U M0KAPOOIIACHBIE CBOMCTBA.

Pexomenayemas qureparypa

OCHOBHa{ [1, 2];

JOIIOJTHUTEIbHAA [4, 6].

Tema 16. [TotmMepbl 1 MOJTMMEPHBIE MATEPHAJbI
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CamocrositeibHasi  pab6ora. Kiaccudukanuss — BHICOKOMOJEKYIISIPHBIX
coemMHeHN U uX 0coOeHHOCTH. CrocoObl MOJMY4YeHUsS W CBOWCTBA MOJUMEPOB.
Kayuyku. Ilmactmaccel. Xumuueckne BoOJOKHA. (DU3MKO-XMMHYECKHE CBOMCTBA U
MI0KapOONACHbIE CBOKMCTBA MOJUMEPOB U MOJUMEPHBIX MAaTEPHUATIOB.

PexkomMenayemasi iureparypa

OCHOBHa{ [1, 2];

JOIIOJTHUTEIbHAA [4, 6].

5. MeToanyeckue peKOMEHAAIUH 110 OPraHU3ANMU U3YYeHUS JUCIUNIMHBI
[Tpu peann3anuu NporpaMMbl IUCHUIUIMHBI UCIIONb3YIOTCS JIEKIIMOHHBIE U
PAaKTUYECKUE 3aHATHUS, 1a00paTOpHbIE PaOOTHI.

OO1uMu 1eNsIMU 3aHATUN SBIISIOTCA:
0000111eHre, CUCTeMaTH3allMsl, YIIIyOJIeHue, 3aKperieHue TEOPETUUECKUX 3HAaHUM 110
KOHKPETHBIM TEMaM JAUCLUIUINHBI;

(dopMupoBaHrUEe YMEHHI NMPUMEHATh MOJTYUYEHHbIC 3HAHUS Ha MPAKTHKE, peaan3anus
€IMHCTBA UHTEJUIEKTYaJIbHOM U MPAKTHYECKOU JeATEIbHOCTH;

BBIpa0OTKA TpPHU PEUICHUH TMOCTAaBIECHHBIX 3a4ad MPO(ecCHOHAIBHO 3HAUYMMBIX
KAauecTB:  CaMOCTOSITEIbBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
WHULMATUBBI.

LensMu neKUUU ABIISIOTCS:

- JaTb  CUCTEMATHU3UPOBAHHBbIC HAy4yHble 3HAHUSA [0  JAUCLMILIUHE,
aKLIEHTUPOBAaB BHUMaHUE Ha HanOoJiee CI0KHBIX BOIIPOCaX;

— CTUMYJIMPOBATh AKTUBHYIO MMO3HABATEIbHYIO JACSITEIbHOCTh 00YYarOIINXCs,
CIocoOCTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIILIICHUS.

B Xxome mnpakTH4YecKoro 3aHsATHA OOECIeYMBAeTCs MPOLECC AaKTUBHOTO
B3aUMOJIEUCTBHS 00yYarOUMXcsl ¢ MpernoaBaresieM; NpuoOpeTaroTCsl MPaKTUIECKUE
HaBbIKM U yMeHMs. Lleqb mpakTUYecKoro 3aHATHs: YIUIyOUTh M 3aKpENuUTh 3HAHUA,
NOJIyYCHHbIE Ha JIEKIUH, (OPMHUPOBAHME HABBIKOB HCIOJb30BaHUS 3HAHUM Jis
pelIeHUs] TPAKTUYECKUX 3a]ay; BBINOJHEHUWE TECTOBBIX 3aJlaHUN IO MPOBEPKE
MOJIYYCHHBIX 3HAHUN U YMEHUM.

Henstmu 71a00paTOPHBIX 3aHATUN SBIISIFOTCAL: (dopMupoBaHue
UCCIIEIOBATENIbCKUX ~ yMEHMH  (HaOironaTh,  CpaBHHMBaTh,  AHAJIU3UPOBATbH,
yCTaHaBJIMBATh 3aBUCUMOCTH, J€JaTh BbIBOJIbI U 00OOIIEHHSI, CAMOCTOATEIBHO BECTU
UCCIIEIOBAHKE); TMOHUMAHUE MPHUHLMUIIOB pabOThl HU3MEPUTEIBHBIX MPUOOPOB;
npuoOpeTeHNE JTUYHOTO OMbITa PadOThl ¢ U3MEPUTENIbHON TEXHUKOIA.

CamocTtosTenbHass paboTa oOydaloImMXCsl HampaBlieHa Ha YIUIyOJieHue u
3aKpeIUICHUE 3HAaHUM, MOJYYEHHBIX Ha JICKUUSAX M JAPYTHX 3aHATHSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSATEJIBHOTO AKTUBHOI'O NPHOOPETEHHS] HOBBIX, JOIMOJIHHUTEIbHBIX
3HaHHUM, MOATOTOBKY K MPEACTOSALIUM 3aAHITHUIIM.

6. OneHoOYHBbIC MaTePHAJIBI IO JUCHUIINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECTIEUMBAET OIICHUBAHKE XO0/1a OCBOCHHUSI
JTUCIUTUIMHBI, TTPOBOJIUTCSA B COOTBETCTBUU C COJIEPKAHUEM JUCIUIUIMHBI IO BUAAM
3aHATHI B (hOpME OIpoca, pelIeHHs 3a7a4 U TeCTUPOBAHUSI.
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HpOMe)KYTOLIHaH aTTcCTalusa oOecreynBaeT OOCHHBAHHUC IIPOMCIKYTOUYHBIX H
OKOHYATCJIBbHBIX PE3YJIbTATOB O6yLIeHI/I$I 10 AUCHMUINIMHEC, ITPOBOIUTCA B (bopMe
3a4€Ta C OHCHKOI\/'I B IICPBOM CEMECCTPC U IK3aMCHA BO BTOPOM.

6.1. IlpumepHbIe OLIECHOYHbIE MATEPHAJIBI:
6.1.1. Texymero KOHTpOJIA

Tunossie BOpockI 111 O1poca:

1. Pasnen I

1) MlaiiTe ompeneneHue OTHOCUTEIBLHONW aTOMHOM MAacChl, OTHOCHTEIILHOM
MOJIEKYJISIPHOM MacChl, MOJIAPHOI MacChl, MOJISI, MOJISIPHOTO 0ObeMa.

2) Kak n3MeHSAI0TCS METAINIMYECKUE U HEMETAINIMUYECKUE CBOKMCTBA B IpymHIax
U riepuojiax?

3) HazoBute THUIBI OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.

2. Pazpen 11

1) Ilpu kakux yCcIoBUSX BO3PACTAET SHTPOMUS B XUMUUECKHUX TTpolieccax?

2) Kakumu crocobamMyd MOKHO pacCuUTaTh HUBIIYI0 TEIUIOTY CrOpaHMs
BEIIECTB?

3) Kak BiusieT U3MEHEHHE TEeMIepaTyphl, JaBICHUsI, KOHIICHTPAIIUU BEIICCTB
Ha paBHOBECHE B XMMHUYECKOUW peakinuu?

3. Paznen II1

1) [TIpuBeguTe MpUMEpPHl HCTUHHBIX PACTBOPOB.

2) B dem 3akmrouaeTcsi CyIHOCTh 3aKoHa pazbasienust OctBanbaa?

4) Chopmynupyiite BTOpoi 3aKoH Payis.

4. Pazpen IV

1) daiiTe onpeaeneHne OpraHnyecKorl XUMUU.

2) Kak BiusieT Hanuyue KPATHBIX CBSA3€d Ha PEAKIMOHHYIO CIIOCOOHOCTh
YIJIEBOJOPOAOB?

3) UeM oTIHYarOTCs anbAeTHbl U KETOHBI?

TunoBble 3a7a4n:

1. Pasnen I

1) CkosibKO KMOJIEH MCXOJIHBIX BEIIECTB YYaCTBYET B PEAKIIMU TOPEHUS B
Bozayxe 1 kmons CH3-O-C3H7?

2) 13 nepeyncaeHHbIX HUKE XapaKTEPUCTUK aTOMOB MIEPUOANYECKH
U3MEHSIETCS
a) 3apAn sapa aToMa; 0) OTHOCHTENbHAs aTOMHAs Macca; B) YMCIIO YHEPreTHYECKUX
YPOBHEW B aTOME; I') YUCJIO 3JEKTPOHOB HAa BHEIIHEM SHEPT€TUYECKOM YPOBHE.
BriGepuTe u 3anuimnTe BEpHbIA OTBET (OTBETHI).

3) Cxombko Kr C¢HsCOH croperno, ecnu B pe3ynbrate 00pa3zoBanoch 25 m3
napoB Bojbl. Temneparypa 11°C, naBnenue 1,3 ar.
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4) Hemetauueckue CBOMCTBA 3JIEMEHTOB, HAXOSIIMUXCS B TIIABHBIX
NOJArpynmnax NepuoANYECcKOil CUCTEMbI, HanboJee SIPKO BbIPaXKEHBI Y 3JIEMEHTOB,
PacIOJIOKEHHBIX
a) B BEpXHEW YacCTH MOArPYIIIbI; 0) B cepearHe NOArPYIIIbl; B) B HIXKHEHN YyacTu
NOJATPYIIIBI; T) y BCEX 3JIEMEHTOB MOArPYIIIBI IPUMEPHO OJIMHAKOBO.

5) CKOBKO HEUTPOHOB COAEPIKUTCSI B aTOME JIEMEHTA C MOPSIKOBBIM
HOMEpoM 53 ?
6) Kakoe uucio atomMoB cozepxkutcs B oOpasiie kanbuus Ca maccoit 4 r?

7) KakoBa MakcuMalibHasi BAICHTHOCTb 3J1€MEHTA, UMEIOLIET0 AIEKTPOHHBIN

nacropt 1s22s?2p®3s23p??

8) Cpenu npeyiokKeHHOTO Psijia BEIIECTB BEIOEPHUTE BEIECTBA, OTHOCAIIUECS K

KJIACCy KHCJIOT:
NaH; Ca(OH),; HBr; O»; H,S103, CH;COOH; BaO.

9) 3anummMre ypaBHEHHs pEaKLMil sAEPHOTO pacnajaa: MIyToHHi-239 (a);

panuii-228 (B).

10) 3anumuTte NOJIHOE YpaBHEHUE CIEAYIONIEH SAEPHON peaklu: Maruuii-24

(2 1d, OL).
11) OnunakoBbl 11 oHATHUSA "3emMeHT" U "aToMm"? OTBET MOsSICHUTE.
12) IlpuBeaute npuMepsl 2-X MPOCTHIX U 2-X CIOKHBIX BEIIECTB —
okucnutenen. Kakoe mpocToe BEeImecTBO SIBISAETCS CUIIbHEUIIINM OKUCITUTEIEM?
13) TuTan OTHOCUTCA K S-, p-, d- WK f- dlIeMEHTaM?

14) IlpuBeauTe npuMepsl BEIIECTB C KOBAJICHTHON MOJISIPHON U KOBaJICHTHOM

HETOJISIPHOU CBSI3BIO.

2. Pasnen 11

1) BeuucnuTh HHM3IIYIO TEIUIOTY CropaHus apeBecunbl 1o (opmyne J[.H.
MenneneeBa. CoctaB apeecunbsl: C - 51 %, H - 12 %, (O+N) - 35 %,

ocTanbHOE Biaara W.
2) OnpenenuTb, MpU KaKoW TeMrepaType HaYHETCSl PeakLusl pa3ioKeHUs
KapOoHaTa KanbIus.

CaCO3 (mg)= CaOpme) + CO2 ()

3) He MMPpOU3BOIA paCdYCTOB, OIIPCACINTL BOSMOXKHOCTD U YCJIIOBHU:A IIPOTCKAHUA

CIICOYOMICTO ITpoLecca:
N2+ 202 ) + 67 kllorc = 2NO: ()

4) Hamumute BbIpaKEHHE ISl BBIYUCIICHHS TEMJIOBOro 3(ddekxra peakiuu

ropeansi CsH;;OH B Bo3ayxe no 1-my u 2-My cieacTBuUIo 3akoHa ['ecca.

5) Beruncnuth TemnoBoit dpdext peaknuu ropenus stuneHa C>H,y. Boipazuthb

ATy BEJIMUYUHY B KJ[K/KT.

6) Metanoun nonyvaercs B pe3yyibrare peakuuu CO ) + 2Hs ) <> CH30H () +

128 xJIx.

7) Kakumu cnocobamMu MOKHO YBCIINYUTDH BbIXO MeTaHosa? OTBET MOSICHUTE.

8) Kak m3menurcs ckopocts npsimoii peakunu 4HC1 + O, <> 2ClL, + 2H,0
a) MpY yBEJIMYECHUH 00beMa CUCTEMBI B 2 pa3a’?
0) npu yBenuuenun koHuentpauuu HCI B 3 paza?
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B) IIpH yBeIMYeHUU o0beMa B 2 paza?
9) Kak u3MEHHMTCS CKOPOCTb PEaKIMU MPU TMOHWKEHUH TeMIepaTypbl B
cucreme co 150°C mo 120°C, ecnm mpu mOBBIMIEHWHM Temieparypbl Ha 40°
CKOPOCTb 3TOM peakiuu yBennuuiach B 81 pa3?
10) Haiigute KOHCTaHTY CKOpPOCTH mpsimMoil peakuuu 2A + B <> C, 3Has, 4TO
npu KoHueHTpanusx A u B, cooTBercTBeHHO, paBHbIX 0,5 u 0,6 Moub/1, ee
ckopocTh coctaBisger 0,018 MOJIb/11- MUH.

3. Pazmen 111

1) Uemy paBHa MaccoBas nosist HutpaT ammonuss NHsNOs; B 0,5 M
pactBope mIoTHOCTRIO 1,09 1/mn?

2) Onpenenute MOJSIPHOCTh 25 %-HOro pacTBOpa YKCYCHOW KHUCJIOTBI
CH;COOH, mmotaocteio 1,21 /M.

3) Berunciuts pH 10 M pactBopa HNO:s.

4) pH pactBopa paBeH 8. BerunciauTh kKoHleHTpanu noHoB H" u OH™ B
3TOM PacTBOpE.

5) Ilpu kakoi TemmepaType HOJDKEH 3aMEP3HYTh BOIHBIN PacTBOP
caxapa, B koropoM MaccoBas 1051 Ci2H20;; paBaa 50 %?
B3peiBoomacHbel M HACBIIEHHbIe Tapel Tekcana mpu  40°C?
Atmocdepnoe nasienue 755 mm pr ct, KIIP rexcana 0,98% - 5,48%7?

4. Pa3nen IV

1) IlpuBenure mpuMepsl coenMHEHUM, uMmeromux oomyw dopmyny CaHan,

NpUHAJIEKAIINX PA3IMYHbIM KJIacCaM OPTraHUYECKUX COETUHEHHUI.

2) OTHOCUTENbHAS TJIOTHOCTH MAapOB JIMHEWMHOTO MPEAEIbHOTO YIIeBOAOpOaa
o kuciopoay pasHa 1,375. BeiBequte MoneKyIspHYO (GOPMYITy 3TOTO COCTUHCHHUS.

3) KakoBa KOHIICHTpaIsl TapoB BOABI B moMelieHnn oobeMoM 150 M3 mocie
MOJIHOTO Ccropanusi 15 Kr TmepBOro MpPEACTaBUTENS psla  IUKIOATKAHOB?
Temmeparypa 13°C, naBnenue 115 kIla.

4) Kakue coequHeHus: o0pasyrorcs npu nupoiuse merana? HazoBure ux.

5) U3 npuBeneHHbIX HIKE (hopMyJT BeIOepUTe (HOpMYJIbl aJIKaJHEHOB:

CsHiz; C7Hia; CsHsg; CsHs; CioHzz2; CriHaa; Cr2Hoa; CsHio; CaHe; CisHzo; CoHuo.

6) CKOIBbKO KI' KapOu/ia KajabIUsi MOXKET BCTYIIUTh B PEAKIIMIO C BOJIOM, YTOOBI
B momemnieann 500 M.? ocraBanacek moskapodesonacHast Kouunenrtpamusa? t= 19°C, p
=780 MM pT.CT.

7) Hanumure ¥ Ha30BUTE€ BO3MOXKHBIA NPOIYKT PEAKIHMH apoMaTu3aluu
(KaTaJTUTUYECKON NEeTUIPOIUKIN3ALNN) 2,3-TUMETHUIT€KCaHa.

8) Kakue coenrHeHns MOTYT 00pa30BaThCs, €CIU B peakiuio Bropiia
BCTYIAIOT

MOJIMETaH W UOJIPOIaH.?
9) Kakoii npoaykT HauOosee BEPOSITEH B CIEYIONIECH peaKIIuu:
2-MeTUI0YTEeH-2 + XJI0pOBOJIOPOT ?
10) OcyiiecTBUTH LIENOYKY PEBPAILICHUIA:
nuKiI00yTan — 1 -xjJopOyTaH — OKTaH — 2- XJIOPOKTaH?
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TunoBble 3agaHus AJIs TCCTUPOBAHUA:

1. Pazgen |
Bomnpoc Ne 1 Bonpoc Ne 2
ATOMHBII HOMEP 1) uncno snementaprbix I'eomeTpuyeckyro 1) rnasmoe xsanToBOE
3JIEMEHTa JaCTHIL B ATOMC (bopMy aTOMHBIX qHCIIO
IIOKa3bIBaET: 2) YUCJIO HYKJIOHOB B aTOME 0p6HTaﬂeﬁ 2) M000YHOE KBAHT. YHCIIO
3) YHCIIO HEUTPOHOB B XapaKTepu3yerT: 3) MarHuTHOE KBAaHT. YHCIIO
aToMC
4) YUCJIO TPOTOHOB B aTOME 4) CIIMH
Bonpoc Ne 3 Bonpoc Ne 4
DJNeKTpoHHAs popMyIia 1) 2s! DeMeHT, 1) Maruuii
BHCIIHECTO 3JICKTPOHHOT'O 2) 331 HeBO36y)KI[eHHLII/I aToM 2) yrnepoﬂ
c0s HauboJiee aKTUBHOI'O 3 3 P KOTOPOI'O HE COACPIKUT 3
METaia: ) § HECITapCHHBIX 3JICKTPOHOB, - ) Cepa
4) 3s*3p! 510 4) kpeMHUM
Bonpoc Ne 5 Bonpoc Ne 6
B ocHOBHOM cOcTOSIHUM 1)1 Yuciio NpoTOHOB B aTOME 1) 33
YHCJIO HECITAPEHHBIX 2) 2 3JIEMEHTa, KOTOPbII 2) 50
3JIEKTPOHOB B aTOME 3) 3 HaxoJuTcs B 4 IepUosie U B 3) 40
tdhocdopa paBHO: ) TIIaBHOU moArpymmne V )
4)4 IpYyIIIbl PABHO: 4)23
Bomnpoc Ne 7 Bonpoc Ne 8
MakcumanpsHoe yncio | 1) 2 O6uee umcio 1)2
P-DJIIEMEHTOB B 2) 10 S — 3JIEMEHTOB B 2) 10
aBHO:
PaBHO 4) 14 P 4) 14

Bonpoc Ne 9

Bomnpoc Ne 10

CaMBbIil aKTUBHBIH

1) s-aeMeHTaM

CaMBblil aKTUBHBINA

1) s-ameMeHTaM

METaJl 2) d-aemeHTaM HEMeTall 2) d-a;eMeHTaM
TIePHOMYECKOH 3) p->nemMenTaM TNePHOIUYCCKON 3) p->neMeHTaM
CHCTEMBI OTHOCHUTCA K | 4) f-aneMeHTaM CHUCTEMBI OTHOCHUTCS K 4) f->nemenram
2. Pa3nen 11
Bonpoc Ne 1
Kakas ux npuBeIeHHBIX PEAKIUH SBIISIETCA 1) A+3B S 2C - 10 x/x
3K30TEPMHUYECKOM:
2) A+BH20kIx S C+ [
3)2A+B S 2C AH<0
4HA+BS3C AH>0
Bomnpoc Ne 2
[Ipu KakOM COOTHOILIEHUH SHTATBITUIUHOTO U 1) AH<0uAS<0
SHTPONUIHOTO (HAKTOPOB PeaKiusi BO3MOKHA 2) AH<0wu AS >0
MIPH JIFOOBIX YCIOBHSIX: 3)AH>0uAS<0
4)AH>0uAS>0

Bomnpoc Ne 3

[Ipu paccMoTpeHNH XUMUYECKON pEeAKLUN
MIOHATUE «CUCTEMA» 03HAYAET

1) ucxonHble peareHTbl

2) IpOAYKThl XMMHYECKOM peakluu

3) peakIMOHHbBIN COCY/T

4) “UCcXOJHBIE peareHThl U NPOAYKTHI peaKIUU

Bonpoc Ne 4

W3onmpoBanHas cucTeMa ¢ OKpyKawllen ee

| 1) oGMeHmMBaeTCs SHEprHEi, HO He
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cpenoi

oOMeHUBaeTcs BELIECTBOM

2) He 0OMEHUBAETCS HH BEIIECTBOM, HH
SHEpruein

3) oOMeHuBaeTCs BEIIECTBOM, HO HE
00OMeHHUBaeTCsl YJHEpruen

4) obMeHMBaeTCs U DHEPrHeil, U BEIIECTBOM

Bomnpoc Ne §

HepBLIﬁ 3aKOH TCPMOJUHAMUKHU 3aITUCBIBACTCS

CIEAYIOMNUM 00pa3om

1) pV =nRT

2) k=R/Njx

3) k= Aexp(-E«/RT)

4HAQ=AU+ A

Bonpoc Ne 6

Kaxkas u3 MMPUBCACHHBIX BCJIIMYUH HC ABJIACTCA

TEPMOJIMHAMHUYECKON (PYHKIIUEH COCTOSTHUS

1) sHTanbOUs

2) NaBJICHHUE

3) sueprus ['u66ca

4) sHTponus

3. Paspnen 111

Bonpoc Ne 1

B 3aBucumocTH OT arperaTHoro

1) *KMJIKMMH, IPO3PAYHBIMHU, OKPAILIEHHBIMU

COCTOAHUS PAaCTBOPHUTCIIA PACTBOPHI

2) TBepbIMH, aMOP(HOHBIMHU, CTEKJIO00Pa3HBIMU

OBIBAIOT

3) TBEpABIMH, KUJIKHUMH, Ta3000pa3HBIMHU

4) ra3000pa3HbIMU, )KUJIKUMH, MyTHBIMHU

Bonpoc Ne 2
3aBUCHUMOCTbH PACTBOPUMOCTHU I'a30B OT 1) boiins-Mapuotra
JIaBJICHUS ONPEAEIISAETCS 3aKOHOM 2) ABoraapo
3) 'enpu
4) Bropua

Bomnpoc Ne 3

s mpuroToBiieHus

300 5 %-HOro pacTBopa NOBapeHHOU COIU

B BOJ€ HEOOXOIUMO

1) 15 r conu u 300 r BoJibI

2) 51 conu v 295 T BOJIBI

3) 5 conu u 300 r BOjBI

4) 15 r conmu u 285 T BOJIBI

Bonpoc Ne 4

B 1 n pactBopa conepxurcs 6 r

1) 0,1 momb/kr

kapoamunia CO(NH>),. MonsspHOCTh 2)61/n
3TOT0 PacTBOpPA COCTABIIAET 3) 0,1 monb/n
4) 6 T/xr

Bomnpoc Ne §

B emroctu Ne 1 naxomurcs 50 r aneroHa,

1) 6osbmie B eMkoctu Ne 1

a B eMKoCTH Ne 2 — 50 r artetona u 50

2) 6osbire B eMKOCTH No 2

BOJbI. Z[aBJ'IeHI/Ie IT1apa atl€TOHa HaJl

3) OJMHAKOBO B 00€HX EMKOCTSX

pacTBOpoM

4) naBieHue napa OTCYTCTBYET

Bonpoc Ne 6

ITpu cTangapTHON TeMIiepaType KUAKOCTh

Ne 1 umeer nmaBnenue HackimeHHoro mapa 100 mm

pT.CT., a KuAKOCTb Ne 2 — 150 MM pT.cT.
Kunkoctu cMemiaiy B COOTHOLLIEHUU

1 : 1 u moaBeprau neperonke. IlapoBas ¢a3za

oOorarmaercs:

1) komnonentom  Ne 1

2) koMnoHeHTOM  Ne 2

3) conepxaHue
KOMITOHCHTOB B TIape OJIMHAKOBO

4) )KUJIKOCTU HE UCTIAPSIOTCS
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Bomnpoc Ne 7

[Tpu Gonee HU3KOM TemIepaType 3aMep3aeT
pacTBOp, MPUTOTOBJIEHHBIN U3 2 J1 BOJBI U

1) 100 r stanona C,HsOH

2) 100 r nponanosna C3H;,OH

3) 100 r metanona CH3;OH

4) 100 r strnenrnukons CoHgOr

4. Pa3nen IV

Bomnpoc Ne 1

I'uapokcuiibHas rpymnmna npucyTCTBYeT B
MOJIEKYJIax:

1) ankuHOB

2) ambIETHIOB

3) cnupToB

4) mpocThIX AHUPOB

Bonpoc Ne 2

bmmxaiym roMoJIorom 3TaHa SBISETCS

1) C;Hy

2) CsHs

3) C3Hs

4) CsHio

Bomnpoc Ne 3

BemiectBa, mMeronue 0IMHAKOBBIM COCTaB, HO
pa3IMYHOE CTPOCHHUE M CBOMCTBA - ATO:

1) romoJioru

2) OpraHoOTeHBI

3) ankaaueHbl

4) n3omepsl

Bonpoc Ne 4
Cymma ko3 duureHToB B ypaBHeHuu peakuuu | 1) 50,6
TOpEeHUs MPOIaHa B BO3AYXE COCTABIISIET: 2) 25,8
3) 18
4) 24,8
Bonpoc Ne 5
OTtHocuTeNnbHAS ITIOTHOCTH MAPOB AJIKEHA IO 1) CoHy
BO31lyXy paBHa 2,414. 2) CsHio
®dopmyna ajKeHa: 3) C4Hg
4) CsHiz
Bonipoc Ne 6
KapOoxkcuipHas rpynmna npucyTcTByeT B 1) anpernioB
MOJICKYJIax: 2) KETOHOB
3) coupToB
4) kapOOHOBBIX KHCJIOT
Bonpoc Ne 7
BbrmwxkaiimM romosorom OyTaHa sBISETCS 1) C4Hg
2) C3Hg
3) C3He
4) CsHi4
Bonpoc Ne 8
DYHKIHMOHAIBHOU IPYIIION HE SBIIACTCS: 1)-OH
2) — CoHs
3) — COH
4)-Cl

Bonpoc Ne 9
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TOpPEHMS 3TaHa B BO3AYXE COCTABIISIET: 1) 17,66

2) 13

3) 35,82

4) 18,16

Bonpoc Ne 10

OTHOCHUTENBHAS TUIOTHOCTH TTapoB 1o Bogopoay | 1) CoHio

apoMaTU-4eCcKOro yriaeBogoposa psaaa oenzona | 2) C;Hg

paBHa 46. 3) C7His

dopmyia apeHa: 4) CsHio

6.1.2. IIpome:xyTOYHOI aTTECTAIIMU

IIpumepHBIN NepevyeHb BONMPOCOB, BBIHOCUMBIX HA 3a4€eT ¢ OLIEHKOM:

1. CrexnomeTpruuecKrue 3aKOHbI XUMHUH.

2. OCHOBHBbIE TIOHSATHSI XUMUU: OTHOCUTEIbHASA aTOMHAs!, MOJICKYJIsIpHAsl Macca,
MOJISIpHAsi Macca, MOJIb, MOJISIPHBIN 00bEM.

3. PacdeTsl 10 ypaBHEHHMSM XUMHAYECKUX peakunuil. OnpeneseHue 4nciia MoJb
MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLINU MO YPABHEHUIO PEAKIIUN TOPEHUS.

4. Pacyet ymcia yacTul] B 00pasiie (4epe3 Yuciao MoJiei).

5. Onpenenenne MIOTHOCTHY ra3a Wiy rapa npu 3aJiaHHbIX TEMIEpPAType U
JIaBJICHUU.

6. Pacuer monsspHOTrO 00beMa ra3a WM napa rnpu 3aJaHHbIX TeMIlepaType u
JABJICHUM.

7. PacdeT MIIOTHOCTH raza WIH napa 1no Ipyromy razy (BOAOpOAY, KUCIOPOAY,
BO3/IyXY, a30TY).

8. Knnaccuduxanus HeopraHn4ecKux BemecTB (OCHOBHBIC OKCHIbI, KUCIOTHBIC
OKCH/IbI, KUCIJIOThI, TUJIPOKCHU/IBI, COJIN).

9. Ilpumepsl 1) OpOCTHIX U CIOKHBIX TOPIOYUX U HETOPIOYUX BEIIECTB; 2)
MPOCTBIX U CI0KHBIX HEFOPIOYUX, HO MPEICTABISIOMINX MTOKAPHYIO ONACHOCTh
BEILIECTB; 3) MPOCTHIX U CIIOKHBIX OTHETYIIAIINX BEHIECTB; 4) MPOCTHIX U CI0KHBIX
BEILIECTB, MPEACTABIISIONINX OMACHOCTh MPU B3aUMOJICHUCTBUU C BOJIOM; 5) MPOCTHIX U
CJI0’KHBIX BEILIECTB — OKMCIUTENCH; 6) CHIIbHBIX BOCCTAHOBUTEIICH.

10. I3MeHeHne METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB B TpyInax u
epruoaax.

11. DnekTpoHHbIe MacnopTa 3JeMeHTOB. OnpeAeeHre Yucia IpOTOHOB,
AJIIEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HECHAPEHHBIX AJIEKTPOHOB, 3HAUEHUS [JIaBHOTO
KBaHTOBOTO YMCJIa, YACTIA YHEpreTuYeckux ypoBHei. [Ipusectu npumepst 3-d u 4-p
DJIEMEHTOB.

12. IIpuMepsbl BELIECTB C pa3IUYHBIMU TUIIAMH XUMUYECKON CBSI3H
(KoBaJIeHTHAsI MOJISIpHAs], KOBAJICHTHAS HEMOJISIpHAs, MOHHAs, METaJLINYeCKasi,
BOJIOPOJHASA).

13. DyekTpoAHBIN MOTEHIUA.

14. CpoiicTBa psAa HANPSHKEHUU.

15. l'anpbBaHUYECKHE PJIEMEHTHI U UX KJIaCCU(UKAIHSI.
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16. Kopposzus metanioB. CriocoObI 3aIlIUTHl OT KOPPO3UH.

17. 3axon I'ecca. Beipaskenue s TerioBoro s dexra peakiuu ropeHus mo 1
U 2-My CJeJCTBUAM 3aKoHa ['ecca.

18. TermoBoi addext peakiuii (coorHomenne Q u AH mist sug0- 1
AK30TEPMUYECKHUX peaKuuid). Y aesbHas TeIaoTa CrOpaHHusl.

19. Onenka U3MEHEHUs SHTPOIUH B pa3JIMYHBIX Ipolieccax (McnapeHus,
KOHJICHCAIUH, TUTABJICHUS], KPUCTAJUTM3AllUU, BO3TOHKH).

20. TepmoguHaMuyeckre PyHKIIUU COCTOSIHUSI K UX Pa3MEPHOCTh. Y paBHEHUE
['u60ca. DHTaNBMUNUHBIN U SHTPONUIHBIN (PaKTOPHI, X BIUSIHUE HA IPOTEKAHUE
peakuii Py HU3KKUX U BBICOKUX TEMIIEpaTypax.

21. OuieHKa BO3MOXHOCTH U YCJIOBUHM MPOTEKAHUS PEAKIIUA.

22. 3aKOH IEUCTBYIOIIMX Macc. BbipaxkeHHe 11 CKOPOCTH MPSMO U
oOpaTHoO# peakiu. OU3NYeCKUil CMBICI KOHCTAHTBI CKOPOCTH PEAKLIUH.

23. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT TEMIIEPATyphl, JaBJICHUs, N3MECHEHUS
o0beMa cucTeMEbl. PacueTHbIE 3a/1a4M.

24. Tunsl cn0XHBIX peakiuil. [IoHsATHE pa3BETBICHHBIX U HEPA3BETBICHHBIX
LEMHBIX PEaKlUid, IPUMEPHI PaJAUKATIOB.

25. KoHcTaHTa XMMUYECKOTO PABHOBECHSI.

26. BrniusHue TeMiiepaTyphbl, 1aBJIeHUs], KOHIICHTPAllMU BEIIECTB Ha
paBHOBecue B xuMuueckoi peakiuu (mpuniun Jle [llarense). 3agaun.

27. IlpuurHa yBeJIMYEHUS] CKOPOCTH PEAKIIMU TP MOBBIIICHUU TEMIIEPATYPHI.
[IpaBuno Baut-I'odda. YpaBuenue AppeHunyca. DHeprusi akTHBAIUH.

28. OCHOBHBIE MOJIOKEHHUSI TEOPUU OKUCIIEHUSI — BOCCTAHOBIICHHUSI.

29. Tunbl OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

30. BaxxHemme OKUCIUTENIN U BOCCTAHOBUTEIH.

IIpumepHBIN NepeYyeHb BONPOCOB, BBIHOCUMBIX HA JK3aMEH:

1. CriocoObl BhIpaXKEHUs COCTaBa PaCTBOPOB.

2. Pacuer MossIpHOM KOHUEHTpAIMKU pacTBopa (MojsipHocTu M).

3. Pacuer maccoBoii nonu BemiectBa B pactBope (%-HOM KOHIICHTPALIUU ).

4. BnustHue TemMneparypsl, AaBieHUs (3akoH ['eHpn), HaIM4us mpumecei Ha
pPacTBOPUMOCTD I'a30B B KUIKOCTSX.

5. KonnnratuBHbIE CBOMCTBA pacTBOpPOB. Temmeparypa KUNeHus u
3aMep3aHusl paCTBOPOB (CPaBHUTh C UUCTHIM pacTBOpUTENEM). PDU3HUUECKUN CMBICIT
KPUOCKOITMYECKOHN U 30yIHMOCKONUYECKOW KOHCTAHT.

6. Ucnapenue. J[aBneHre HACHIIIEHHOTO Mapa MpHU pa3IMYHbIX TEMIIEpaTypax u
IIPU TEMIIEPATYPE KUIEHUSI.

7. Ilpumepsl pacTBOPOB ANEKTPOIUTOB U HEANEKTPOIUTOB. CTyIeHuYaTast
JTUCCOLMALINS MHOTOOCHOBHBIX KUCJIOT U IBYXKHCJIOTHBIX THIPOKCHIOB B BOJHOM
pacTBope.

8. O6mue popMyIIbl KIIaCCOB OPraHMYECKUX COCAUHEHUM.

9. N3oMmepus (yriiepogHOi 1enu, MOJIOKEHHS KPATHBIX CBA3EH U
(YHKIIMOHATIBHBIX TPYIII, IPOCTPAHCTBEHHAS (LIMC- M TPAHC-), MEKKIIACCOBAs).

10. Knaccuduxanusi opraHu4ecKuX peakiuii (3aMeieHue, NprucoeIMHeHHE,
OKHUCJIEHHE U T.1.). Peakuuu, XapakTepHbIe AJI pa3IuYHbIX KJIACCOB COCIMHEHU.
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11. IIpaBuino MapKOBHUKOBA.

12. Peaknus Bropia.

13. [Tonydenue rajoreHyrieBoI0poI0B U3 aTKaHOB, U3 AJTKEHOB, U3 CIIUPTOB.

14. Peakuuu ranoreHyrieBoJJ0poI0B B BOIHOM U ciupToBoM pactBope KOH.

15. Tlomy4eHue aneTuiieHa U3 alkaHOB, U3 AIKEHOB, W3 KapOuaa KaabIlus.

16. Oxucnenne cnimptoB. Paznnuune B peakuusax OKUCICHUS albIErUA0B U
KETOHOB.

17. I'maparanus ankeHOB U aTKUHOB.

18. Peakuuu opraHu4ecKuX BEIIECTB ¢ HATPUEM, KapOOHATOM HATpPHS,
OpOMHOI BOJIOH.

19. Beicuiue xupHbie KUCI0ThI. Mbuta. JKupsl. [TonydeHue 3TuX coeAMHEHUIA.

20. ITomy4yenue v TUAPOIU3 CIOKHBIX 3(HUPOB.

21. I'm6puauzanms. Pacuer curMa u nMu-cBsi3eil B OpPraHMueCKUX COSAMHEHHUSX.
Hanpumep, onpenenuTs YUCIO0 G- U T-CBSI3€H B 2-METWINEHTaHE; 2-METUIITIEHTeHe- 1 ;
MIEHTUHE.

22. ApoMartu3anus (KaTaauThyeckas JeruApOLIUKIN3aIlus) aTKaHOB.

23. Ilony4eHue u CBOKMCTBA a30TCOAEPKAIINX OPraHUYECKUX BEIIECTB
(aMUHOB. HUTPOCOCAMHEHUI )

24. CriocoObl MOTy4eHUs! TOJIMMEPOB.

25. Knaccuduxkanus noaimmepoB, 0COOCHHOCTH TOPEHUSI.

26. [lonumepHbie MaTepHalbl (KaydyKd, TIIACTMACChl. XUMUYECKHE BOJIOKHA),
UX TTOJy4YE€HUE U CBOMCTBA.

27. OpraHn4yecKkoe TOILUIMBO H €ro nepepadoTka.

28. XuMus 1 3al01ATA OKPYKAIOIIEH CPEbI.

6.2. IlIkana oueHMBAHHMS Pe3yJbTATOB NPOMEKYTOYHOM ATTECTAUMU H
KpHUTEPUM BbICTABJIEHUS OLIEHOK
Cucrema OlleHMBAHMSI BKIIIOUYAET:

®opma [Tokazarenu
Kputepun BeICTaBIEHUS OLIEHOK Ikama onieHUBaHUSI
KOHTPOJIS OIICHUBAHUS
3a4er ¢ NPaBUIBHOCTh U | JaH NPABWIbHBIA, TMOJHBIA OTBET Ha OTJINYHO
OLIEHKOM/ IIOJIHOTA OTBETA | ITOCTABJIEHHBIM  BONPOC,  ITOKa3aHa
3K3aMEH COBOKYITHOCTh OCO3HAaHHBIX 3HAHUU 1O

AUCHUIUIMHE, JOKA3aTCIbHO PACKPBITHI
OCHOBHBEIC ITOJIOKCHU A BOIIPOCOB;
MOTYT OBITH AOMMYHUICHBI HEAOYCTHI,
HCIIPABJICHHBIC CaMOCTOATCIBHO B
IMponecce OTBETA.

JQH  [pPaBUJIBHBIA,  HEAOCTATOYHO XOpOLLIO
MOJTHBI OTBET Ha IIOCTaBJIEHHBIH
BOIIPOC, TOKa3aHO YMEHUE BBIJAECIUTH
CYIIECTBEHHbIE M HECYUIECTBEHHBIE
[IPU3HAKH, [PUYUHHO-CIIEICTBEHHbIC
CBS3M; MOTYT  OBITh  JOMYIIEHBI
HEJI0YETHI, UCIPABJIEHHBIE C IIOMOILBIO
MpENoJaBaTesl.

JaH HCAOCTATOYHO HpaBHHLHBIﬁ )48 YAOBJICTBOPHUTCIILHO
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IIOJIHBIN OTBET; JIOTHKA Hu
MOCJIEJOBATENbLHOCTh HU3JI0KCHUS
HMEIOT  HApyLIEHUS; B  OTBETE
OTCYTCTBYIOT BBIBOJbI.

OTBET IIPEACTABIISIET co00#i | HEYZIOBJIETBOPUTEIBHO
pa3po3HEHHbIE 3HAHUA c
CYILLIECTBEHHBIMH omuoKaMu 1o
BOIIPOCY; IPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
U3JIOKCHUA;  JOIOJHUTEIbHBIE U
YTOUYHSIOLIUE BOIPOCHI HE IIPUBOMAT K
KOPPEKLMU OTBETA Ha BOIPOC.

7. PecypcHoe o0ecnieueHre QM CHUATTHHBI

7.1. JIuieH3MOHHOE U CBOOOAHO pacnpocTpaHsieMoe NPOrpaMMHoe
o0ecrnieueHue

[lepedyeHb JMLEH3MOHHOTO W CBOOOJHO PACIpPOCTPAHSEMOIO MPOTrPaMMHOTO
oOecrieueHus1, B TOM YKCJIE OTEYECTBEHHOTO MTPOU3BOICTBA!

1. JIurtensusg Ne217800111-ore-2.12-client-6196

Boinana «®I'bOY BO Cankr-IletepOyprekuii yausepcuret ['TIC MUC
Poccum» Ha nmpaBo ucnonb3oBanus: Astra Linux Common Edition penus Open

Cpox aeicTBus: 6€CCpOUHO

2. Jluniensus Ne217800111-alse-1.7-client-medium-x86 64-0-14545

Bernana «®I'6OY BO Cankr-IletepOyprekuil yausepeurer ['TIC MUC
Poccum» Ha nmpaBo ucnonb3oBanus: Astra Linux Special Edition

Cpok aeicTBusi: 6ecCpoyHO

3. Jluuensus No217800111-alse-1.7-client-medium-x86 64-0-14544

Boinana «®I'bOY BO Caunkr-IletepOyprekuii yausepcurer ['TIC MUC
Poccumn» na npaBo ucnonb3oBanust Astra Linux Special Edition

Cpok aeiicTBusi: 6ecCpoyHO

4. T1O «P7-Oduc. [IpodheccnoHanbHbIN»

Boigana: «®I'BOY BO Cankr-IletepOyprekuit yausepcurer MUC Poccuny

Cpox aeicTBusi: 6€CCpoUHO.

7.2. IlpodeccuoHanbHble 6a3bl JAHHBIX U HH(OPMAIMOHHBbIE CTIPABOYHbIE
CHCTEMBI

WNudopmannonnas cpaBouHas cuctema — CepBep OpraHoB roCyAapCTBEHHOU
Bnactu Poccuiickoit  ®Depeparuu  http://poccusi.pd/  (cBOOOAHBIM  gOCTYMN);
npodeccroHanbHble 0a3bl JaHHbIX — [lopTanm OTKpBITBIX AaHHbIX Poccuiickoi
®deneparuu  https://data.gov.ru/  (cBoOOmHBIH nmocTym); ¢eaepanbHbIii  MOpTal
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOIHBIA JIOCTYyN); CHUCTEMa
opUIIMATBHOTO  OMYyOJIMKOBAaHUS MPABOBBIX AaKTOB B  JJIEKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOOAHBIM  gocTyn); (enepanbHbIA  TOpTaAT
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«CoBepllIeHCTBOBAaHUE rocyJ1apCTBEHHOTO yIpaBJICHUSD) https://ar.gov.ru
(cBOOOAHBINA JOCTYIT); AJNEKTpOHHas Oubnmoreka yHuBepcutera http://elib.igps.ru
(aBTOpU30BaHHBIM  JIOCTYN); 3JIEKTPOHHO-OMOImoTeuyHass cucrema «39bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3zoBanHbIi JOCTYT).
7.3. JIuteparypa
OcHoBHasi iuTEpaTypa:

1. I'nunka, Huxonait JleonuaoBuu. O0mas xumusi: yueoHoe nocooue / H. JI.
['munka. - uza. crep. - M.: KnoPyc, 2013. - 752 c. - bubnuorp.: c. 725-747. - And.
ykas.: c. 727-728. - I[Ipenm. yka3.: c. 729-747. - ISBN 978-5-406-02934-3.

2. Xumus: xypc aekuuid: [rpud MUC] / E. I'. KopoOGeiinukosa [u 1p.]; pen. B.
C. ApramoHos. - CI16: CII6Y I'TIC MUC Poccun, 2011. - 424 c. Pexxum nocrymna:
http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-89b2-
2aaa3be48098

JlonoJiHMTEIbHAA JTUTEpaTypa:

3. KopoOeitnukoBa, Enena ['epmanoBHa. XuMus B omnpelesieHUsIX, TaOnuIax,
TUTIOBBIX 3amavax: ydeOHoe mocodue: [rpud MUC]. Y. I / E.I'. KopobGetinukona,
H.IO. Koxesnukoa; MUC Poccun. - CII6.: CII6Y I'TIC MUYC Poccun, 2019. - 286
c. Pexum noctyna: http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45cf-9436-49¢14030f4de&remote=false

4. Jloxkuna, Onpra BnamumupoBHa. IlonydeHue, cBOWCTBa, NMPUMEHEHHE,
MOJMU(UKALKS JKUJIKAX, TBEPABIX M Ta3000pa3HBIX SHEPTOHOCUTENCH (TOTUIHB):
yuebHoe mocobue [rpud MUC] / O.B. Jloxkuna, E.I'. KopobGeitnukora, B.H.
Jloxkun / - CII6.: CII6Y T'TIC MUC Poccun, 2020. — 2016 c. Pexxum moctyna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1at-
85d19495751c&query=Jloxxknna&remote=false

5. Jloxkuna, Onera BrnaaumupoBHa. OKojormueckass XuMHsS: ydeOHOe
nocobwue. [rpud MUC]. / O.B. Jloxkuna, E.I'. Kopo6Getinukosa, B.H. Jloxkun / -
CIle. : CIIeyY TITIC MUC Poccum, 2019. — 208 c. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-b1af-
85d19495751 c&query=Jloxxknna&remote=false

6. Jloxkknn Bnagumup HukonaeBuu. TeopeTnueckue OCHOBBI MOHUTOPHUHTA U
IIPOTHO3WPOBAHUS OIMACHOTO BO3JACHCTBUS MPOTYKTOB TOPEHUS MTPUPOIHBIX MTOKAPOB
Ha KU3HEACATEIbHOCTh HaceneHus: MoHorpadus / B.H. Jloxkun, O.B. JloxkuHa,
B.JI. Tumodees B / - CII6.: CII6Y I'TIC MUC Poccuu, 2020. — 162 c. Pexxum
noctymna: http://elib.igps.ru/?3&type=card&cid=ALSFR-65bce671-e4b6-4d5¢-920d-
220cd8bee098&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD
%D0%B0&remote=false

7.4. MaTepuajibHO-TeXHUYECKOE oDecreyeHmne
Jns mpoBeaeHHs U OOECHEUEHHUs 3aHATHH HCHOJB3YIOTCA TOMEIICHHUS,
KOTOpbIE MPEICTABIAIOT CO00M y4yeOHbIe ayAUTOPUU I MPOBEACHUS Y4EOHBIX
3aHATHI, NPELyCMOTPEHHBIX O00pa30BaTENbHOW MIPOrpaMMON  CHElUaIUTeTa,
OCHAILIEHHbIE ~ O0OpYJOBAaHHMEM W  TEXHUYECKHMMH  CPEACTBAMU  OOY4YEHUS:
aBTOMATU3MpPOBAHHOE paboyee MeCTO IMpemnojaBareiisi, MapKepHas J0cCKa,
MYJIbTUMEIUUHBIA TPOEKTOP, MOCAI0YHbIE MECTa 00YyYarOLUXCSl.
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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/?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/?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
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
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

Jliist mpoBeieHust 1ab0paTOpHBIX PabOT UCTIONIBb3YyeTCs TabopaTtopust XUMUH.

[ToMemennss Isi  CaMOCTOSITEILHOM  Pa0OTBI  OOYYArOIIUXCS  OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TOJKIIOYEHHST K ceTu «MHTepHeT» u
obOecrieueHEeM JOCTyNa K AJIEKTPOHHONW HH(POPMAIMOHHO-00Pa30BaTEIHHOU Cpee
YHUBEPCUTETA.

ABTOP: JOKTOP Te€X. HayK, KAHAWJAT XUM. HayK, noueHT O.B. Jloxkuna
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