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1. Hean v 3aaau AMCHUIIMHBbI « X UMHUS»

Ilesim ocBOEHUS AMCUUILIMHBI:

- (opMHupOBaHUE LIETOCTHOTO MUPOBO33PEHUSI U PA3BUTHE CUCTEMHO-3BO-
JIFOIIMOHHOI'O CTUJISL MBIIIJICHUS

- (¢opMHupOBaHUE CUCTEMbl XUMUUYECKUX 3HAHUM Kak (pyHAaMEHTaJTIbHOU
0a3bl HHKEHEPHOUN MTOATOTOBKH;

- (¢opMHUpOBaHUE HABBIKOB 110 TPAMOTHOMY ITPUMEHEHHUIO OCHOBHBIX IOHS-
TUA ¥ 3aKOHOB XMMHHU B IPOIECCE HAYYHOTO aHajih3a MPOOJIEMHBIX CUTYaIluH,
KOTOpbIE MH)KEHEp JIOJKEH pa3peuiath MpU CO3JaHUM HOBOW TEXHUKH U HOBBIX
TEXHOJIOTUH.

- O3HAaKOMJICHHE C UCTOPUEU U JIOTUKOW OCHOBHBIX OTKPBITUN XUMHHU;

Ilepeyenb koMmneTeHUMii, GOPMHUPYEMBIX B IIpOLECCe U3YUEHUS
AUCHMILIMHBI « XMMUD»

Komnerenuuu Conep:xkanue
YK-1 CriocoOHOCTh OCYIIECTBIIATh MOMCK, KPUTHUECKUI aHAIN3 U CUHTE3
nH(pOpMalu, TPUMEHSATh CUCTEMHBIH MOAXO0/ I PEIlIeHUs] TOCTaBICHHBIX
3ajad.
OIIK-1 CnocoOHOCTh YYUTHIBATh COBPEMEHHBIC TEHICHIIUN PA3BUTHSI TEXHUKH U

TEXHOJIOTHI B 00J1IacTH TexHOC(EepHOU 0€30IaCHOCTH, H3MEPUTEIBHON

Y BBIYMCITUTEIBHON TEXHUKU, HHPOPMAITHOHHBIX TEXHOJIOTHI TIPH PEIICHUH
TUIOBBIX 3a71a4 B 00JaCTH MPOPECCUOHATIBHOMN JIeATEILHOCTH, CBA3aHHOMU C
3aIUTON OKPY’KaIoIeH cpeibl U oOeciieueHreM 0e30MaCHOCTH YeIOBEKa.

OIIK-2 Crioco6HOCTh 0OecreunBaTh 0€30MaCHOCTh YEJIOBEKA M COXPaHEHUE
OKpY’KarloIIel Cpeibl, OCHOBBIBASICh HA MPHHIIUIIAX KYJIbTYPhl 0€30MaCHOCTH
1 KOHICTIIWH PUCK-OPUCHTHPOBAHHOI'O MBIINIJICHUA

IIK - 1 CrniocoOeH MOHMMAaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB BOSHUKHOBE-
HUS TOPEHHS U B3pBIBA, PACTIPOCTPAHEHHS U TIPEKPAICHHUS TOPEHUSI, CIIOCO-
OeH NMPOTHO3MPOBATh Pa3MeEPhl 30H BO3/ICHCTBHUS OMACHBIX (PaKTOPOB MPH
aBapusix M 1oKapax B MIOMCIICHHUAX, 3AaAHUAX U COOPYKCHUAX, OTKPBITHIX
TEXHOJOTUYECKUX YCTaHOBKAX, UCTIOJIb30BATh METOIMKH OIPECTICHUS 110-
KAPHO-TEXHUYECKNX XapaKTEPUCTUK CTPOUTENbHBIX KOHCTPYKIUH, 3aHUI
U COOPYKEHHH, TEXHOJIOTUIECKOT0 000PYAOBAHUS 110 KPUTEPUSIM HAICKHO-
CTH U pabOTOCIIOCOOHOCTH.

332{3‘-[1/[ AUCHUIIJINHBI

- OCBOCHME 3HAHMM O XMMHUYECKOW COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, BAXKHENIINX XUMUYECKHUX MMOHATHAX, 3AKOHAX U TEOPUSIX;

- OBJIAJICHUE YMEHUSIMU MPUMEHATh MOJYyYECHHbIE 3HAHUS IS OOBSICHEHUS pa3-
HOOOpa3HbIX XUMHUYECKHX SBJICHUA W CBOMCTB BELIECTB, OIIEHKU POJIA XUMUU B pa3BU-
THHA COBPEMEHHBIX TEXHOJOTUN U MOJyYEHUN HOBBIX MaTEPUAIIOB;



- Pa3BUTHUC IIO3HABATCIIBHBIX MHTCPCCOB N MHTCIUICKTYAJIbHBIX cIocoOHOCTEH B

- BOCIIUTAHUC YGG)KI[GHHOCTI/I B IIO3UTHUBHO

HOT0 0o0LIeCTBa, HEOOXOIUMOCTH XMMHUYECKHU Tpa
POBBIO Y OKPYKaOLIEN Cpelie;

IpoHecce CaMOCTOATCIbHOI'O HpI/IO6peTeHI/I$I XMMHYECKHUX 3HAHUM C UCIIOJIb30BAHUEM
pa3IMIHbIX HCTOYHUKOB I/IH(l)OpMaI_II/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX

151 poJIi XMMHU B KU3HU COBPCMCH-
MOTHOI'O OTHOIICHUSA K CBOCMY 3]10-

- IPUMEHEHHE TIOJYUYCHHbIX 3HAHUM M yMEHHUH i1 6e30macHoro (B TOM 4YHCIIe

oOecrieyeHnue MOKapHOW 0e30MacHOCTH) HCMOJb
OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOJCTBE, PEUICHUS MPAKTUYECKUX 3a]ad B 10-
BCEIHEBHOM >KU3HHU, MPEAYNPEKICHUS SIBICHHIA, HAHOCSIIUX BPE. 3/10pPOBBIO UEIOBE-
Ka U OKPYXKaroLIen cpejie.

30BaHMs BCHICCTB WM MAaTCpUaJIOB B

2. llepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS AMCHMIIIMHBI
«XUMHUSD», COOTHECEHHBIX C IVIAHUPYEMBIMHU Pe3yJabTATAMHU OCBOCHHUA
o0pa3oBaTeJbHON MPOrPaMMBbI

I/IHJII/[KaTOpI)I JOCTHKCHUSA KOMIICTCHIIUN

IlnanupyemMble pe3yjbTaTbl OCBOEHHS
o0pa3oBaTe/IbHOM NPOrpPaMMBblI

YHuBepcajibHbIe KOMIIETEHIIUH

KaTeropnﬂ: CHCTEMHOC U KPUTHYCCKOC MBIIIIJICHUC

Cnoco0eH ocylmecTBJIATh MONCK, KPUTHYECKUI aHAJIM3 M CMHTe3 WHGOpMAaNUH, IPUMEHITH

CTEeMHBINA MOAX0T JAJIA PCIICHUA MOCTABJICHHDBIX 3a/1a4. YK-1

CH

3Haer:

3Haer:

MPHUHIMITEI cOopa, oTOopa u 00oOmeHus WH(pOpMAIL]
METOJIMKHA CUCTEMHOTO MOAX0/1a Ui pelieHus mpodec
oHaIbHBIX 3a7a4. YK-1.1

MAPUHIIAIIEI 0TOOpa uH(popMarmu o ¢u-

CBUKO-XUMHMUYECKUX U I0KapOOMACHBIX
CBOMCTBAaX BEILECTB U MATEPHUAIOB U3 pa3-
JIMYHBIX UICTOUYHUKOB (Yy4€OHHMKH, CIIPABOY-
HbIE [TOCOOUS, HHTEPHET-PECYPCHI)

YMeerT: YMeer:

aHaJ'II/ISI/IpOBaTI) 158 CI/ICTeMaTI/I3I/IpOBaTI) paBHOpO)IHBIe aHaJ'II/ISI/IpOBaTI) JTAHHBIC paSHHqHLIX
JaHHBbIC, OICHUBATh J(PPEKTUBHOCTh NPOIEAYpP | HICTOYHUKOB, KPUTHYECKH OIICHUBAaTh U
aHaiM3a TMpoOJeM M TPUHATUS pElIeHUud B | CpaBHUBATh TEOPETUYECKUE 5
npodeccuoHansHOM aesitenbHocTH. YK-1.2. SKCIIEPUMEHTaJbHbIE JaHHBIE  (DU3UKO-

XUMHUYCCKUX CBOI\/’ICTB BCIIICCTB

Bnaneer: Bnaneer:

HaBBIKAMH HAyYHOT'O TMOMCKA M MPAKTHUYECKOW paOOThIHABHIKAMHM  TMOWCKa HWHPOPMAIMH W3
MH(POPMALMOHHBIMUA UCTOYHUKAMHU; METOJAaMH MPUHATPA3TUYHBIX  MCTOYHHKOB (yueOHuKH,

pemennii. YK-1.3

CIPaBOYHbIE TOCOOUS, UHTEPHET-PECYPCHI)

OomenpodeccuoHaIbHbIe KOMIIETEHIMU

Cnoco0eH yYUTHIBATH COBPEMEHHbIE TeHIeHIIMH PA3BUTHSI TEXHUKH U TeXHOJIOTHIi B
o0s1acTu TexHOC(epHOH 6e30MaACHOCTH, H3MEPHUTETbHOI M BHIYHCIUTEIbHOI TeXHUKH,
HHE(OPMANIMOHHBIX TEXHOJIOTHIl MPH pellleHHH TUMOBBIX 3a/1a4 B 00;1acTH npodeccnoHaNb-
HOIi 1eATeJIbHOCTH, CBSI3AHHOM € 3alIIMTOl OKpYyKawouleii cpeabl U odecneyeHHeM 0€30MaCHO-

cta yeaoBeka. OIIK-1

3HaerT:

3HaerT:

COBpPCMCHHBIC HH(bOpMaHHOHHBIe TCXHOJIOTHHN
IMporpaMMHBIE CPEACTBA, B TOM YHCJIIC OTCUCCTBCHH

Microsoft Office Standard (Word, Excel,
proccess, PowerPoint, Outlook, OneNote,

MPOM3BOJICTBA, AJSl PEIICHUs 3amad MpodeccHoHaNb
nesarenpHoctu. OITK-1.1.

dtblisher) — ITakeT 0pUCHBIX MPHUIOKESHUI
[Kommepueckas (Volume Licensing)]; I1O-




D86-664;

Adobe Acrobat Reader DC
[Tpunoxkenue sl CO3MaHUS W MPOCMOTpPA
NIEKTPOHHBIX TyOnuKanuii B ¢opmare
PDF [becnnarnas]; I10-F63-948;

- 7-Zip — Daiinossiii apxusarop [becmar-
Hasi JJi pelieHus nmpodeccuoHaIbHbBIX 3a-
naq

VYMmeer:

VYmMmeer:

BHIOUPATh COBPEMEHHBIC CpEACTBa OOECICUYCHUS
MoKapHOW 0e30MacHOCTH OOBEKTOB W OMOBEIICHUS
JFO/IeH, B TOM YHCIIe OTEUECTBCHHOTO TIPOM3BO/ICTBA,

BbIOMpaTh COBpPEMEHHBIE cpeacTBa
MIPEIOTBPALLEHUS BO3TOPAHUN M CpPEACTBA
NpPEKpaIleHUs] TOPEHUS] OPraHUYeCKUX U

TS peuieHus 3a1a4 po(ecCHOHANLHONW | HEOPraHUYECKUX BEIIECTB M MAaTEPHAJIOB
nesteapHocth. OIIK-1.2

Bnaneer: Bnaneer:

HaBbIKAMM IPUMEHEHUS COBPEMEHHBIX CPEJACTB | HABBIKAMU IPUMEHEHHS COBPEMEHHBIX
WHIUBUIYATbHOM W KOJJIEKTUBHOW 3alllUTHI, B TOM | CPEICTB WHIMBUTy ATbHOM u

YHUCJIC OTCUCCTBCHHOT'O MMPOU3BOACTBA, IIPU PCIICHUN

KOJUUICKTUBHON XMMHYECKOM 3alIUThI

3amad npodeccrnonansuoi gesitenpbHocTH. OITK-1.3

Crnoco0eH o0ecmeyuBaThL 0€30MACHOCTD YeJI0BEKA U

OCHOBBLIBAsICh HA NIPUHIHUIIAX KYJbTYPbI 0e30acCHOCTH B KOHIECNMIMUA PUCK-OPUCHTHPOBAHHOT

mblnienus. OIIK-2

COXpaHeHHe OKPY KaKoIIel cpeabl,

3Haer:

3Haer:

OCHOBHBIE ITOJIXO0AbI K 00ECIEUEHUIO IKOJIOrUYECKO G
OMACHOCTH XMMHYECKUX MPOIIECCOB, TPABOBYIO U HOP
TUBHO-TEXHUYECKYIO HJOKYMEHTAIUIO II0 OXpaHe TP}

CQ3CHOBHBIC IIOHATHA M 3aKOHBbI 3KOJIOIMYC-
MAKOW XMMHH; OCHOBHBIE MPUHLMUIIBI 3aILU-
Il OKPY>KalolIeW Cpellbl OT AHTPOIOrEH-

XUMUYECKONH  O€301aCHOCTH M OXpaHE OKPYKAOMIEHIX U MPUPOIHBIX 3arpsA3HUTEIICH

cpeant. OIIK-2.1

Ywmeer: Ywmeer:

MPOU3BOAUTH OIIEHKY oOOecreyeHus: 0e30MacHOCTH | TPOU3BOAUTH OIICHKY XapakTepa
YEJIOBEKa U OKPYKAIOWIEH Cpellbl UCXOJ U3 YPOBHS | 3arps3HEHUS OKpY>Karoleu cpenbl
nonyctumoro pucka. OIIK-2.2 XUMHYECKUMHU 3arpsI3HUTEISIMU

Bnaneer: Bnaneer:

HaBBIKAMHU BBIOOP METOOB W/WJIM CPEACTB OOECTICUCHmRABBIKAMU AKCTIEPUMEHTATLHON
0€30MacHOCTH YeNlOBeKa W 0E30MacHOCTH OKPY KAIOI&AaueCTBEHHOM OIICHKU HaJTU4Hs

Cpelbl, OTBEYAIOIINX TPeOOBAaHUSIM B 00JIACTH 00ECTIE
Husi 0€30MaCHOCTH, CHIDKEHUS PUCKOB, B TOM YHCII

‘-IIG‘EleS[SHPITeHefI BOABI MU BO3JyXa, a TAKXKC
C METOAAMHU YCTPAHCHUSA 33.Fp5[3HHTeJ'IefI

obnacTu MHWHHUMH3aINN BTOPUYHBIX HECTaTUBHBIX BOS[TI\/'I

ctBuii. OIIK-2.3

IIpodeccnonanbHbIe KOMIIETEHIUH

Tun 3aga4 npodeccnoHAIbHOM 1eATeNbHOCTH: IIpOeKTHO-KOHCTPYKTOPCKUI

Cnoco6eH MOHUMATH OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB BOZHNKHOBEHHUSI TOPEHUsI U B3[

Ba, PACNpPOCTPAHEHUs] U NPeKpPAllleHUs TOPeHHUsi, CNOco0eH MPOrHO3MPOBAThH Pa3Mepbl
BO3/IeiicTBHS ONACHBIX (GAKTOPOB NPH aBapHUAX U MOKAPaX B MOMeNIeHUsIX, 31aHUAX U COOpYKe

HHUAX, OTKPBLITHBIX TEXHOJOI'HYECKHUX YCTAHOBKAX,

JKAPHO-TEXHHMYECKUX XaAPAKTEPUCTHK CTPOUTEJIbHbIX KOHCTPYKIM, 31aHUI U COOPYKEHUI, T

HCIIOJB30BaATh METOAUKHU OIIPEIACICHUS

HOJIOTHY€eCKOro 000py/I0BaAHMS 110 KPUTEPUAM HAe:KHOCTH 1 paboTocnocodonocTu. IK-1

bl
3OH

o
X

3Haer:

3Haer:

OCHOBHbBIE 3aKOHOMEPHOCTH TMPOIIECCOB BOSHUKHOBE-
HUS TOPEHUS ¥ B3pbIBA HA PA3HBIX CTAJUAX PA3BUTHUS
noxapa.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUUYECKUX pPEAKLUHd, B TOM YHUCIE
peakuuii rOpeHus; OCHOBHBIE  IOXa-

POOIIaCHLBIC CBOMCTBa OpraHu4CcCKuXx M HC-




OpraHM4YCCKHX BCIICCTB

Vmeer: Vmeer:

HpOFHOSI/IpOBaTB pa3MepH 30H BO3IIGfICTBPI$I oIrrac- HpOI/IBBOI[I/ITb OIIGHKy BO3MOXHOCTHU
HBbIX ()aKTOPOB IPH aBapHUAX U IMOXKapax B MOMEIIE- | MPOTCKAHUS peaKIuii, MIPOU3BOUTH
HUAX, 3JaHUAX H COOpy)KCHI/ISIX, OTKpBITBIX TCXHO- paC‘-IeTBI 10 ypaBHeHI/ISIM XUMHUYCCKUX

JIOTHYCCKUX YCTAHOBKAX.

peaKI.[HfI, pacdCThbl TCILJIOBOTI'O OanaHca

peaKIuii TOpeHust

Bnageer:

Bnaneer:

HAaBBIKOM HCIIOJIb30BAHMS METOJIOB PACU€Ta IJIEMEHTOHR
KOHCTPYKTHUBA 31aHUM U COOPYKEHUH, TEXHOIOTnYe-
CKOT0 000pY/10BaHUS 110 KPUTEPUSM HAJECKHOCTU U pa

- MaTepUajioB

00TOCIIOCOOHOCTH.

HaBBIKaMH TGOpGTH‘IGCKOfI H OKCIICPUMCHTA]|
HOM OLICHKHU HO)K@.pHOﬁ OIIaCHOCTH BCIICCTB

Ib
n

3. MecTo AUCHHMILITUHBI «XHMHSA» B CTPYKTYpPe OCHOBHOI MpodeccHoHAb-
HOH 00pa3oBaTeJIbHOM MPOTrPaAMMbI

Huctmmnmaa b1.0.09 «Xumus» oTHOCUTCS K 00s13aTEIIBHON YaCTH OCHOBHOM
npodeccuoHalbHON 00pa30BaTeIbHON MPOTpaMMbl OakajgaBpuaTa 1o HalpaBJICHUIO
noarotoBku 20.03.01 «TexHocdepHast 6€30MacHOCTbY, HAMPABIEHHOCTH (IPOQUIIb) —

IToxapHast 6€3011aCHOCTb.

4. CTPpyKTYypAa U coAepKaHUE TUCHUILIMHBI « X UMU D)

OO6mas TPyI0EMKOCTh JUCITUILINHBI COCTABJISAET 5 3a4eTHhIX enuHuIl, 180 Ja-

COB.

4.1 Pacnpenesnenue Tpy10eMKOCTH Y4eOHOM JMCUMILVIMHBI 10 BUAaM padoT

1no cemecrpam u ¢popma

M 00yueHMsI

1JIs1 O4HOM (hOpMBI 00yUeHH s

TpynoeMKoCTh

Bunx yuebHol paboThI se. | wac, 11'[0 ceMeCTpag[
OO6mast TpyAOEMKOCTh AUCHHUIUIMHBI IO y4eOHOMY 5 180 7 108
IUIaHY
KoHTtakTHas paboTa, B TOM 4HuCIe: 92 40 52
AyaAuTOpHBbIE 3aHATHS 92 40 52
Jlextmu (JI) 32 14 18
[Tpaktrueckue 3ausatus (113) 24 12 12
JlaGopartopssie padots (JIP) 34 14 20
Koncynbranuu nepea 5K3aMeHOM 2 2
CamocrtositenbHas padora (CP) 52 32 20
B TOM YHCJIC:
3auer +
IK3aMeH 36 36




JJIS1 32049HOI opMBbI 00yUeHHsA

TpyroemMKkocTh
Bun yuebHo# paboThl .
3.e. yac. Kypcam
1

OO6miast TPyIOEMKOCTh JUCIHUIUIMHBI O YYCOHOMY 5 180 180
TIaHY
KoHnrtakTHas paboTa, B TOM 4ucCIe: 18 18
AyAUTOpHBIE 3aHATHS 16 16
Jlexmmm (JI) 6 6
[TpakTuueckue 3anstus (I113) 6 6
Jlaboparopusie paboTs (JIP) 4 4
Koncynpranuu nepesn 5K3aMeHOM 2 2
CamocrositejibHasi padora (CP) 153 153
B TOM YHUCJIC:
JK3aMeH 9 9

4.2. TemaTu4eCKHil IVIAH, CTPYKTYPHUPOBAHHBIH M0 TeMaM (pa3jaesiam) ¢
yKa3aHMeM OTBEeJeHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHH

JIsl O9HOHM (o

MbI 00y4YeHusl

KoaunuectBo <
4acoB 10 BUAAM é
3aHATUH g -
& = | =
o & = =
Q ) ) < =
< = = | = &
| = | 2| EL|E|E|E
Q L
S| E| 2 | E2|E %3
3] = = = o =3 = &
m 4 a S O© [=] =)
Ne HanmenoBanue Tem & > s 5| 2
= = e 2
S S
J1011 é‘ 'g s
«
Q
1 2 3 4 5 6 71 819
Paznes 1. BBegenue B 0011yI0 XMMHIO
1 Ponw xumuu B noxkapHom niene. OCHOBHBIE 12 ) 4 6
TTOHATHS ¥ 3aKOHBI XMMMHU.
) ITepuonnueckuii 3akon /.M. Menaeneesa u 6 ) 4
CTPOEHHE aTOMa
3 OCHOBBI paIUOXUMUHI 6 2 4
ITosxapHast omacHOCTh HEOPTraHUYECKHX
4 p p 10| 2 4 | 4
BEIIECTB
Pa3znen 2. Xumusi pactBopos. /ucnepcHbie cucteMbl. OCHOBBI 3JIeKTPOXUMHH
5 CBolicTBa paCTBOPOB 14 2 4 4 4
6 OcCHOBHBIE IUCIIEPCHBIE CUCTEMBbI 6 2 4
7 | OKMCIUTEIHbHO-BOCCTAHOBUTEIbHBIE MTponecchl | 18 2 6 4 6

3auer




HToro 3a ceMecTp | 72| 14 | 14 | 12 |[32] |
Pa3znesn 3. OCHOBHbIE 3AKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKHUX MPOLECCOB
8 TepmoMHaMKKa XMMHUYECKUX IPOLIECCOB 12 4 4 4
9 DJIEMEHThl XMMUYECKON KUHETUKH 12 2 2 4 4
Pa3nes 4. OcHOBBI OpraHu4ecKoii XMuMHHU
10 OcHOBHbIE TEOPETHECKHE MONI0KEHUA 2 ) 4 )
OpraHUYECKON XMMHH.
11 [ToxapHasi OMaCHOCTh YIIIEBOJOPOIOB 12 4 4 4
12 [ToxapHasi oracHOCTb KHCIOPOACOACPI ALK | |- 5 4 4 5
OpraHUYeCKUX COCIMHECHUMN
13 [TouMepbl U TOJTMMEPHBIE MaTepUAJIbI 10 2 2 4 2
14 XHMHS U 311U Ta OKPYXKAOLIEH Cpeabl 4 2 2
KoncyabTanus 2 2
JK3aMeH 36 36
Hroro 180 | 32 34 24 136 2|36
JJ1s1 32049HOI GopMbI 00yUeHHsI
KoauuecrBo uacos |
Mo BUAAM 3aHATHH
:
N " z : |2 |3 |E
— AUMCHOBaAHHE TEM E 8 % : g A
2 = 2 §z| & 2 8
= | & | 55| &8, 8 E
s |2 |§€| 35| E|E
= = BEa|l | 8| X
1 2 3 4 5 6 7 81 9
Pa3znen 1. BBegeHue B 0011yI0 XUMHUIO
1 Posb xumum B noxapHom aene. OCHOBHbIE 17 2 2 13
TIOHSITUS U 3aKOHBI XUMUHU.
2 [Tepuonuueckuii 3akon /.M. Mennaeneena 10 10
Y CTPOCHHUE aToMa
3 OCHOBBI paJIMOXUMHH 5 5
4 [ToxapHast onmacHOCTh Heopranuyeckux Be- | 10 10
IIeCTB
Pazjnen 2. Xumusi pactBopoB. lucnepcubie cucreMbl. OCHOBBI 3J1€eKTPOXUMHUH
5 CaoiicTBa pacTBOpPOB 17 2 15
6 OCHOBHBIE UCTIEPCHBIE CUCTEMBI 10 10
7 OKHUCIUTETbHO-BOCCTAHOBUTEh- 15 2 13
HBIEPOLIECCHI
Paspnen 3. OCHOBHBbIE 3AKOHOMEPHOCTH IIPOTEKAHUA XMMHYECKHUX NPOLECCOB
8 TepMoaMHaMHKa XUMHUYECKHUX MTPOLECCOB 17 2 15
9 DJIEeMEHThl XUMUYECKOW KHHETUKH 15 15
Pa3nes 4. OcHOBBI OpraHu4ecKoil XMMHMHU
10 OCHOBHBIE TEOPETUYECKUE TTOTIOKEHUS 10 10
OPraHu4YeCKOr XUMHH.
11 [ToxxapHast OTacHOCTh YII€BOAOPOIOB 12 2 10
12 | IloxapHas ONMacHOCTh KUCIOPOACOIepHKa- 12 2 10
LIUX OPTaHUYECKUX COEAMHEHUN




13 ITonrmeps! 1 OJIMMEpPHBIE MaTEPUAIIBL 11 2 9

14 XUMUA U 3al1UTa OKPYKAIOIIEH CPeIbl 8 8
Koncynbranus 2 2
IK3aMeH 9 9
Hroro 180 6 6 4 153 | 2| 9

4.3 Conepskanue TMCUMILIMHBI JJI51 00y4ar0OIIUXCH:

04HO# (popMBbI 00yUEeHUA
Pazgen 1. BBEAEHUE B OB YIO XUMHIO

Tema 1. Posib XMMHH B NOKAPHOM JeJie.
OCHOBHbBIE OHATHS U 3AKOHbI XUMHUU

Jleknuss. Mecto XUMHUU Cpely CHEUUAIbHBIX JUCHUILUIMH B TMOKAPHOM JEJIE.
Xumusl Kak pas3/iesl €CTeCTBO3HAaHMUsS. MecTOo XMMHUU B CHCTEME HAayK. 3HAUYCHHE
XUMHUHU B (POPMHUPOBAHUN MATEPHAIUCTUYECKOTO MUPOBO33PEHHUA. XUMHUA KaK HayKa
O BEUIeCTBaX M UX mnpeBpamieHusX. OCHOBHBbIE HCTOPUYECKHUE BEXH Pa3BUTHUS
XUMHUYECKON HAyKH U T€XHOJIOrMU. OCHOBHbBIEC MOHITHUS U 3aKOHBI HEOPraHUYECKOU U
OpPraHMYEeCKOM XWMMH: 3aKOH COXPAHECHHUS MacChl BEIIECTB, 3aKOH IIOCTOSIHCTBA
COCTaBa, 3aKOH OOBEMHBIX OTHOIIEHUW, 3aKOH ABOrajpo M €ro CIJeICTBUSL.
Monekyna, aTroM, XHMWYECKHW OHJIEMEHT, IMPOCTBHIE M CIOXKHBIC BEIIECTBA,
aJUIOTPOIHS,, OTHOCUTEIIBHBIE ATOMHBIE W MOJEKYJISPHBIE MAaCChl, BAaJEHTHOCT,
XUMUYECKUE peakuu U ux kiaccudukamus. Mcrnonb3oBaHuE OCHOBHBIX 3aKOHOB
XUMHH JJIS1 TOKAPHO-TEXHUUECKUX PACUETOB.

IIpakTHyeckoe 3aHsATHE.

OcCHOBHbIE TIOHATHS XUMHH. PacueTrsl MO YypaBHEHUSIM XHMHYECKHX PEAKLIHA.
HCIIOIB30BaHUE OCHOBHBIX 3aKOHOB XUMUU JJISI OKAPHOTEXHUYECKUX PACUETOB.

CamocrosiTesibHasag padora. 3aKOoH SKBUBAJIEHTOB Puxrtepa. Pacuer uucna
MOJIb BEIIECTBA, PacyeT KOJUYECTBA CIOPEBLIErO0 BEUIECTBA U MPOAYKTOB PEAKIINH,
pacdeT oObeMa BO3IyXa, HEOOXOMMOTO ISl CTOPaHHUS BEIICCTBA

PexkoMenayemasi sureparypa:

OCHOBHa{ [1, 2];
JOOTIOJTHUTEIbHAA [3, 4].

Tema 2. Ilepuoguyeckuii 3akon /[.. MenaesieeBa u CTpoeHHEe aTOMAa

Jleknusa. JlocTikeHuss XMMHYECKOM Hayku B cepeauHe 19 Beka. Hcropus
orkpbituss  J[.MI.  MeHneneeBelM  nepuoanuyeckoro  3akoHa.  CyIIHOCTb
NepPUOANYECKOT0 3aKkoHa. CTpyKTypa TaOauIbl EPUOJUUECKON CUCTEMBI 3JIEMEHTOB.
3Ha4YE€HHUE OTKPBITUS NEPUOJUYECKOTO 3aKOHA IS IOCIEAYIOIIEr0 Pa3BUTUS XUMUU
KaK Haykd. Pa3BuTHe OCHOBHBIX MPEACTaBICHUN O cTpoeHnn aroma. COBpEeMEHHBIE
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KBaHTOBO-MEXAaHUYECKUE IMPEACTABICHUS O CTPOEHUU aroMma. XapaKTepUCTHKA
HYHEPreTUYECKOI0 COCTOSHUS AJIEKTPOHA KBAHTOBBIMU uMciaaMu. [lpunumn Ilaynw.
DNeKTpoHHas CTPYKTypa aTOMOB, JIEKTPOHHBIE MAcropTa 3JEMEHTOB, S-, p-, d-, f-
anemeHThl. OCHOBHbBIE siAepHbIe dacTulbl. HM3ortombl. IlpenckaszarensHas cuiia
NEPUOJNYECKON CUCTEMBI, COBPEMEHHBIE JOCTHXKEHUS B OOJACTH OTKpPBITUS U
CUHTE3a HOBBIX XUMHUYECKUX DIIEMEHTOB.

CaMmocrosiTesibHAA padoTa. DJIEKTPOHHAS CTPYKTYypa aTOMOB, DJIEKTPOHHBIE
nacrnopra »JJIEMEHTOB, S§-, p-, d-, f-3nemMeHThl. OCHOBHBIE SIIE€pHBIE YaCTHUIIBI.
M3oronsl. IlpenckasartenbHas cwia IEPUOAMYECKOM CHCTEMBI, COBPEMEHHBIC
JOCTUKEHUSI B 00JIACTU OTKPBITHSA U CUHTE3a HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pexkomenayemas qureparypa:

OCHOBHa{ [1, 2];
JOTIOJITHUTENbHAA [3].

Tema 3. OcHOBBI paINOXUMHHU
Jleknuss. Tunbl MOHUBHMPYIOIIETO M3IYyYEHUS. METONbl pErucTpaluu
paauoaKTUBHOIO U3inyudeHus. M3oTonel. TUMBL SIEpHBIX peakLHii.
CamocrosTenbHas padora. [lepuos nonypacnana nzotonos. Mcnonb3oBaHue
AIEPHOUN YHEPIUU.
PexoMenayemasi iureparypa:
ocHoBHas [ 1, 2];
JOTIOJIHUTEIbHAS |3, 4].

Tema 4. [loxkapHasi OIACHOCTHh HEOPTAHUYECKUX BEIIECTB

Jlekuus. OCHOBHBIE KJIACCHI HEOPTaHUYECKHX coeauHeHuu. IIpocTeie
BEIIECTBA W XHWMHYECKHE COeIMHEHUs. Mertaibl U HemeTaibl. OKCuupl,
THJIPOKCH/]IbI, KUCIOTHI, COJM: Kiaccu(UKaLUs, MOIyYeHHE, XUMUUECKUE CBOWCTBA.
I'eHeTnyeckas CBA3b MEXKIY KiIacCaMHM HEOPraHM4ecKux coenuHeHui. I[lokapHas
OIACHOCTb HEOPTraHMYECKUX COCIMHEHUM: TOPIOYME U HErOPHOYME HEOPraHUYECKHe
BEILIECTBA; BCIIECTBA, OIIACHBIC IIPU B3aUMOJECWCTBUU C BOJAOW; HErOpIOYME
BEILIECTBA, IIPEACTABIIAIOIINE IIOKapHYIO OIIACHOCTB; BEILIECTBA,
caMOBOCIUIaMEHsOLIMECs Ha Bo3Ayxe. OTHE3alUTHbIE TOKPBITHS.

JlabopaTtopHnas paGora.

CriocoObl OJTy4YEeHHsI U CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETMHEHHI.

CamocrosiTeibHass  padora. Peakunn, Xapakrtepusyrommue CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIWHEHUM — KHUCIOTHBIX M OCHOBHBIX
OKCHUJIOB, TUAPOKCHUIOB, KUCIIOT, COJIEH; MOXKapHas OMacHOCTh YI0OpECHUIA.

Pexomenayemas iureparypa:

OCHOBHa4 [1, 2];
JOMOJHUTEIbHAA [3].

Paszpen 2. XUMUA PACTBOPOB. IMCIHHEPCHBIE CUCTEMbI. OCHOBbI
AJIEKTPOXUMHUHN



Tema 5. CBoiicTBa pacTBOpOB

Jleknus. Knaccudukamuss pactBopoB. CrocoObl  BBIpaXEHHS COCTaBa
pactBopoB. Boma. Haxoxnenne B nmpupone. CoctaB U CTPOEHHUE MOJEKYJIBI BOJBL.
OcHOBHbIE (PUBUKO-XUMUYECKHUE CBOMCTBA BOJIBI.

OO6pa3oBanue pactBopoB. ConbpBarauus W rujpatanus. Teopus oOpazoBaHus
pactBopoB [I.1. Menneneesa. TepmoanHaMu4yecKkue OCHOBBI IIpolLiecca paCTBOPEHUS.
CyMMapHbIii TEI0BOi 3QPEKT pacTBOPEHHUS BELIECTBA .

PactBopuMoCcTh W (akToOpbl, BIMAIONIME HA Hee: NPHUpPOAa BEIIECTBAa H
PacTBOPUTEIIS, arperaTHOE COCTOSIHKE, BHEITHUE YCIIOBUS (TeMIlepaTypa, JaBieHue).
PacTBOpUMOCTh Ta30B B KUAKOCTAX. 3akoH ['eHpu. [lapumanbHOe JaBlieHUE, 3aKOH
JaneroHa. B3anMHas pacCTBOPUMOCTB KUIKOCTEH.

Komumrarusnsie cBorictBa pactBopoB. Mcnapenue xuakocrten. [laBnenue
HachllleHHOTO Tmapa. |-l 3akoH Payns. Temmeparypa kuneHuss u TemIieparypa
3amep3aHusi pacTBOPOB. 2-i1 3akoH Payns. OcMoTuueckoe AaBieHUe, 3aKOH BaHT-
Todaoa.

bunapnsie xxuakne cucteMbl. 3akoH Payis u oTkIOHEHUs OT Hero. Pasznenenue
MHOTOKOMITOHEHTHBIX JKUAKHX CUCTEM. 3aKOHbl KoHOBanoBa.

Knaccudukanus roprounx KugkocTtei. PacdeT OCHOBHBIX XapaKTEPHUCTHK
TOPIOYUX KHUJKOCTEH.

Teopus 3meKTpoaUTHYECKON auccounanuu AppeHnyca. KaTMoHbBI M1 aHHOHBL.
['unpatamus nonoB no U.A.KabnykoBy. CoBpeMeHHbIE TIPEICTABICHUS O MPOIECCe
JIACCOLIUALIAH.

Crenenp muccormaruu. CuibHble W cinalOble snekTposnuThl. KoHcTanTa
JTUCCOIIMAITNY CIIa0BIX AIEKTPOIUTOB. 3aKOH pa3zbaBineHuss OcTBamba.
Jlucconmanuss KUCIOT, THUIPOKCUAOB, COJEW B CBETE TEOPUU
ANEKTPOJUTHUECKON Aucconnanuu. OHHO-MONEKYIIApHBIE YPAaBHECHMUS.
KuciorHo-ocHOBHBIE CBOMCTBa BemiecTB. Jluccoumanust Boawl. MoHHOE
Mpou3BeIeHUE Boibl. Bomopoauelii nmokaszarens pH.

IIpakTnueckoe 3ansitue. CrocoObl BBIPAXKEHHUSI COCTaBa PACTBOPOB.
KonnuratuBaele cBolcTBa pacTBOpoB. HMcmapenue xuakocrend. JlaBimeHue
HachlllleHHOTO Tapa. |-l 3akoH Payns. Temmeparypa KuneHuss W TemIeparypa
3aMep3aHusl pacTBOPOB. 2-i1 3akoH Paynsg. OcMoTnueckoe naBieHue, 3aKOH BaHT-
['odpda. bunapubie xuakue cucrembl. 3akoH Paynas W OTKIOHEHUS OT HEro.
Pa3genenne MHOrOKOMITOHEHTHBIX )KUAKUX cucTeM. 3akoHbl KoHOBanoBa.

JlaGoparopuasi padora. Teopus IJIEKTPOJUTHYECKON  JTUCCOIUALINU
Appennyca. Kartwmonel u anuonwl. ['maparanus wonoB mo W.A. Kabmykony.
CoBpeMeHHbIE MPEJCTaBICHUST O mpolecce aucconuanu. CTeneHb AUCCOIUALIUM.
CunpHble U cnabbie MeKTpoauThl. KoHCTaHTa Aucconuanuu ciabbIX dJIEKTPOIUTOB.
3akoH pazbasnenust OcTBanpaa. Juccouuanus KUCIOT, TUIAPOKCUJIOB, COJIEH B CBETE
TEOPUH DJIEKTPOJUTHUUECKOW Auccouuanuu. HMoHHO-MONEKYJIsIpHbIE ypaBHEHUS.
KucnotHo-ocHOBHBIE  cBoMcTBa  BemiecTB. Jluccoumamus  Boawnl.  MoHHOE
Mpou3BeCHUE BOAbLI. BomopoaHsbiil mokasarens pH.
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CamocTosiTeJibHasA padora. TepMogMHAMHYCCKHE XapaKTEPUCTHUKHU Mpoliecca
pacTBOpEHHs, OCMOTHYECKOe JaBieHue, 3akoH Bant-l'odpda. MuaumBuayanpHas
paboTa 1no Teme.

PexoMeHnayemas qutepartypa:

OCHOBHa{ [1, 2];
JOOIOJIHUTEIbHAA [3].

Tema 6. OcHOBHBIE IMCIIEPCHBIE CHCTEMbI

Jlekumsi. /lucnepcHoe cocrosiHue BeniecTBa. JlucnepcuoHHas cpena u
nucnepcHas (asza. YcnoBus cyliecTBOBaHUs AMCHEpPCHbIX cucteM. Kiaccudukanus
JUCIIEPCHBIX CHUCTEM II0 arperaTHOMy COCTOSIHMIO M CTENEHW JHCIEPCHOCTH.
CBOOOIHO- W CBSI3HOAMCHEPCHBIE CHUCTEMBI. YJelIbHas MOBEPXHOCTh AUCIEPCHOU
¢da3bl. CocTosiHMe BemiecTBa Ha rpanuue paszgena (asz. IloBepxHocTHas sHeprust u
MTOBEPXHOCTHOE HATSKEHHUE.

[ToBepxHocTHbIe sBieHus. CopOIs U COpOLMOHHBIE MpollecChl. AcopOoius,
abcopO1us, xeMocopOLUs ¥ KanmuuIsipHast KoHaeHcalus. 3orepma moBepXHOCTHOTO
HaTsokeHusi. [loBepxHocTHO-akTuBHBIE BemiectBa (IIAB). Knaccuduxamus I[TAB.
AncopOuus ra3oB M HapoB Ha MOBEPXHOCTU TBEPAbIX Tesl. OCHOBHBIE MPUHIUIIBI
XpoMaTorpaduuecKkoro pasieieHus BeIeCTB.

OnTuyeckre, KHHETUYECKUE U 3JIEKTPUYECKHUE CBOMCTBA AUCIEPCHBIX CHCTEM.
YCTONYMBOCTE M KOATyJsIUUs JUCIEPCHBIX CUCTEM. @PaKTOpbl YCTOWYMBOCTH
JIUCIIEPCHBIX CHUCTEM: KHMHETHYECKHM, JIEKTPUYECKUM, CTPYKTYPHO-MEXAaHUYECKUM.
Koarynupyromee nelcTBue 3JIEKTPOJUTOB. PazpylieHue AHCHEPCHBIX CHUCTEM.
MonexkynsipHo-aicopOIMoHHas ctabwim3anusi JgucnepcHbix cuctem I[IAB  u
BBICOKOMOJIEKYJIIPHBIMU COEUHEHUSIMU.

CamocrosiTeibHas padoTa. /[pIM U ero XapakKTEpUCTUKH.

Bunbr xpomaTtorpaguiyeckux mporeccos.

Pexomenayemas iureparypa:
OCHOBHaA [1, 2];

JOTIOJTHUTENbHAA [3].

Tema 7. OKHCIAUTEIBHO-BOCCTAHOBUTEIbHbIE MPOIECCHI

Jlekumsi. CylniHOCTh OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX peakuuii. CTeneHb
OKHCJICHUS u BaJICHTHOCTb. MeTtoauka COCTAaBJICHUS OKHCJIUTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIFHBIC CBOMCTBA BeEIlleCTB. BakHeiine
OKHUCJIUTEIN U BOCCTAHOBUTENN U MX MECTO B llepuoanueckoii CUCTEME 3JIEMEHTOB.
[ToxkapoomnacHble CBOMCTBA OKUCIIUTEIIEH U BOCCTAHOBUTEIIEH.

Ckayok MoTeHIMala Ha TpaHulle pasjena a3 B dJEKTPOXUMUYECKOW CHCTEME.
JIBOWHOW »BieKTpUYecKud cioil u ero crtpoeHue. lampBanmueckass nenb. I/C
rajbBaHUYECKOI0 JJIEMEHTA. OJIEKTPOAHBIE TOTEHUMAaNbl. Psj  HanpsokeHui
MeTaJuioB. YpaBHeHue HepHcera.
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OnexkTpoxuMmuueckre cuctembl. Kiaccudukanus raJpBaHUYECKUX 3JIEMEHTOB.
[lepBuuHbIE, BTOPUYHBIE, KOHUCHTPAMOHHBIC, TOIUIMBHBIE AJIEMEHTHl. XUMUYECKUE
VMCTOYHHKH JICKTPUUECKON SHEPTUHU. AKKYMYJIATOPBL.

OnekTponun3. OCOOEHHOCTH ANEKTPOXUMHUYECKUX PEAKIUNA MPU DIEKTPOIIU3E.
[ToxapHast OmacHOCTh MPOLECCOB ANEKTpoan3a. 3akoHsl Dapazes.

XUMHUYECKas U AIIEKTPOXUMHUYECKAs] KOPPO3Ud METAIIOB. METObI 3alUThI OT
KOppo3uu (NMPOTEKTOpHAs, KaTOAHAs, aHOJHAs, XUMHUUYECKas, aHTHUKOPPO3UOHHBIC
MOKPBITHS).

JlabopaTtopnass padora. CyIHOCT OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTeneHb OKHUCJIEHUS W  BAJIEHTHOCTb. MeETOAMKa  COCTaBIICHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOWCTBA BEUIECTB. Ba)XHEHIME OKUCIUTEIM U BOCCTAHOBUTEIM U KX MECTO B
[lepronnueckoin cucreme 31aeMeHTOB. lloxkapoomacHble CBOWCTBA OKHUCIWTENIEN U
BOCCTaHOBUTEJIEH.

IIpakTuyeckoe 3aHsiTue. XUMHAYECKASsI U JJEKTPOXUMHUYECKAST KOPPO3US
MeTaJIoB. MeToabl 3aluThl OT KOppo3uu (IPOTEKTOpHAsi, KaToJHAasl, aHOJHAas,
XUMUYECKasi, AHTUKOPPO3UOHHBIC TIOKPBITHUS).

CamocrosiTesibHast padoTa. DieKTponu3. 3aKoHbl Dapajes.

Pexomenayemas ureparypa:

OCHOBHa{ [1, 2];
JOMOJHUTEIbHAA [3].

Paznen 3. OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHUA
XUMHNYECKUX ITPOLHECCOB

Tema 8. TepMoauHAMHKAa XMMHYECKHX MPOLECCOB

Jlekuus. Ilpenmer xumuueckon tepMmoanHamMuku. IlonsAtne
TEPMOJUHAMHUYECKON cHUCTEMBI. [lapameTpsl COCTOSIHMS M TEPMOJMHAMUYECKHE
¢byHkuuu coctosinud. llepBblii 3aKOH TEpMOAMHAMUKH. DHEPreTHKa XUMHUYECKHX
poueccoB. BHYTpeHH:s dHeprus U >HTaNbNuUA. 3aKOH l'ecca M CIEACTBUS U3 HETO.
TemnoTel 00pa3oBaHUsi W TOPEHUS BeELIECTBA. TEpPMOXUMHUYECKHE pacyeThl, HX
UCIIOJIB30BAaHUE B IOKAPHO-TEXHUYECKUX pacyeTax. OLEHKa MMOXapHOW ONMacHOCTH
BELIECTB IO TEIUIoTaM oOpa3oBaHMUsL. Buner temneparypsl ropenus. Pacuer
TEMIIEPATYPbI TOPEHUS.

Bropoii 3ak0oH TepMoAMHAMUKHU. BO3MOXHOCTh 1 HalpaBJCHUE NPOTCKAHUS
XUMHUYECKUX TporeccoB. OOpaTuMble XUMHUYECKHE MPOILECCH, XUMHUYECKOE U
¢dazoBoe paBHOBecHME. OHTPOIHUSA Kak Mepa HEyHOPSAOYCHHOCTH CHUCTEMBI.
M3MeHeHne SHTPONMMU B XUMHUYECKHX TMpoleccax MU Npu (a3oBBIX IMEepexoiax.
Oneprust ['mb0ca Kak KOJIMYECTBEHHAsT Mepa BEpPOSTHOCTH M HAIpPABICHHOCTU
CaMOITPOM3BOJIBHOTO IPOTEKAaHMUSI XUMHYECKUX peakuui. OIleHKka NOoKapHOU
OMACHOCTU XMMHUYECKUX MPOLECCOB Mo 3Heprun ['modoca.

IIpakTnyeckoe 3ansaTHe. BTOpOoN 3aKOH TEPMOJMHAMUKU. BO3MOXKHOCTH U
HampaBjJeHUEe NPOTEKAHUS XHUMHYECKUX mpoueccoB. OOparuMmble XUMUYECKUE
IOpOLECCHl, XUMHUYECKOoe M  (a30Bo€ paBHOBECHE. OHTponus Kak Mepa
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HEYIIOPSIIOYEHHOCTH CUCTEMBI. MI3MEeHEHnEe SHTPONMM B XMMHMUYECKUX IIpoLeccax U
npu (a3oBeix mepexomax. DHeprus ['mOOca - KpuTepuii BOSMOKHOCTH MPOTEKAHUS
XAMHUYECKUX PEaKIUH.

CamocrosTenbHast padora. OnpezereHne TermIoBbIX 3P(HEKTOB peaKkuil.
NuauBuayalibHble 3aJlaHdsd [0 TeMe (pacyeT JHTAIBIIMM CTOPaHHUs M YIEIbHOU
TEIJIOTHI CTOPaHUs BEUIECTBA, TEMIIEPATYPbI TOPEHNUS)

Pexomenayemas ureparypa:

OCHOBHai [1, 2];
JOMOJHUTEIbHAA [3].

Tema 9. Dj1eMeHTHI XUMHUYECKON KHHETUKH

Jleknusi. OCHOBHbBIE TOHATHS XUMHUYECKOW KHMHETHKU. ['OMOreHHble U
IeTEpPOr€HHbIE CHUCTEMBI, T'OMOI'€HHBIE M TE€TE€pOreHHble peakiuu. CKOpOoCTh
TOMOT'€HHOU U F€TEPOreHHOU PEaKLUU U METO/IbI €€ PETyIMPOBAHUS.

BivsiHne KOHUEHTpaluyu pearupyrolmux BEIIECTB HA CKOPOCTbh XUMHUYECKON
peakiuu. 3akoH naeicTBUs Macc. KoOHCTaHTa CKOPOCTM XUMHUYECKON peakiuu.
MonekyisipHocTh peakuuu. [lopsaok peakunu.

BiusHue temneparypbl Ha CKOPOCTh XMMHUYECKOW peakuu. DMIUPUIECKOE
npaBwio Bant-I'opda. YpaBHenne Appenuyca. DHeprusi akTUBAILIMM XUMUYECKOIO
mporecca.

Kartanuzatopel 1 KaTaJMTHYECKUE CHUCTEMBl. BiusHHME KaTamm3aTOpoOB Ha
CKOpPOCTh XUMHUYECKON peakuu. | OMOTeHHBIN U IeTEpPOreHHbIN Katanu3. MexaHusm
JIEUCTBUA KAaTaJau3aTOPOB.

Bunbr xumudeckux peakuuid. Koncranra paBHoBecHsi 00paTUMOM peakiuu.
Cesas3p sHeprun [nMOOGca M KOHCTaHTBl paBHOBEcHs. BnusHue >HTANBNUIHOIO U
SHTPONMUMHOrO (HakKTOPOB Ha paBHOBecHE. BinusiHue TemmepaTypsl, JaBJICHHUS,
KOHIICHTpAllUU pearupyrolnx BeIIeCTB, J00aBOK MHEPTHBIX Ia30B M KaTallu3aTOPOB
Ha xuMuueckoe W (azoBoe paBHoBecue. [Ipunamun Jle Illatenbe m ynpaBneHue
pEaKUsAMH T'OPEHUS.

THunbl CHOXKHBIX peakuuil (MapaiebHbIe, TOCIEI0BATEIbHBIE, CONPSKEHHBIE,
KoJieOaTeIbHbIC).

PU3NKO-XUMUYECKAS TPUPOJIA ITPOLIECCOB TOPEHMUS.

XapakTepuCcTUKa LIENHBIX peakuui. LlenHpie peakuu KaKk OCHOBA IPOLIECCOB
okucneHus. Hepa3BeTBIEHHBIE U pA3BETBIEHHBIE LIEMTHBIE PEAKIIVY.

IIpakTnueckoe 3anaTHe. Buasl xumuueckux peakuuid. KoHcTanTa
paBHOBecus oOpaTumoil peakuuu. CBs3b dHeprun [ 'nd0ca 1 KOHCTAHTHI PABHOBECHSI.
BnusHue SHTaNBNUHHOTO M SHTPONHUMHOTO (aKTOPOB HAa paBHOBECHE. TOPEHUS.
Tunel CIOXHBIX peakuuii (mapajulesibHbIE, IIOCIIEIOBATEIbHBIE, COIPSKEHHBIE,
KoJie0aTeNIbHBIE). PU3NKO-XUMUYECKAS Ipupoa IIPOLIECCOB TOpPEHUSL.
XapakTepuCTUKa LEMHbIX peakuui. llemHble peakuuu Kak OCHOBA MPOLIECCOB
okucneHus. Hepa3BeTBIeHHBIE U PA3BETBICHHBIEC LIEITHBIE PEAKIIVY.
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JlabopaTopnass pabora. BnusiHue TemmnepaTypbl, NaBJI€HUS, KOHLEHTPALMU
pearupyronmx BemiecTB, 100aBOK MHEPTHBIX Ta30B M KaTAIM3aTOPOB Ha XUMHUYECKOE
u ¢pazoBoe paBHoBecue. [Ipunuun Jle lllarense u ynpaBieHue peakusaMu.

CamocrosiTesibHaaA padora. TuMbl CIOXKHBIX peakiui (mocienaoBaTesbHbIE,
napajujielibHble, CONPSDKEHHbIE, KOJIeOaTeNbHbIE); BIHMSHUE DSHTAJIBIUWHOIO U
SHTPONUNHOTO (haKTOpa Ha paBHOBECHE.

Pexomenayemas ureparypa:

OCHOBHai [1, 2];
JOMOJHUTEIbHAA [3].

Pa3zaen 4. OCHOBBI OPTAHUYECKOW XUMHUHU

Tema 10. OcHOBHBIE TeopeTHYECKHE MOJI0OKEHUSI OPrAaHUYeCKOM XMMUHU

Jlekuusa. Ilpeagmer oprannueckoi Xxumud. BakHelmume dTamnbl pa3BUTHA
OPraHUYEeCKON XUMUH U TPOMBIIIUIEHHOCTH OPraHMYe€CKOTO CUHTE3A.

Teopust crpoeHus oprannueckux BemectB A.M. byrtnepoBa. CBA3b
XUMUYECKUX CBOWUCTB CO CTPYKTypod Mmoiiekys. Krnaccudukaruss opraHHYecKux
BemiecTB. OCHOBBI COBPEMEHHOW TEOPHUU XMMHYECKOTO CTPOEHHUS M PEAKIIMOHHOMN
CHOCOOHOCTH  opraHumyeckux BemiecTB. CTpykrypHble (Gopmynsl. H3omepusi.
Knaccuduxanus peareHTOB 1 peakiiuii B OpraHu4ecKOi XUMHH.

IIpakTyeckoe 3aHsaTHEe. OCHOBBI HOMEHKJIATYPbl OPTraHUUYECKUX
COCIMHEHUH.

CamocrositeibHasi  padora.  CocraBnenue  rpagudeckux  Gopmyn
YIJIEBOJOPOJOB, UX M30MEPOB, 3aBUCUMOCTbD ITOKA3aTENEN MOKAPHOM OMACHOCTH OT
CTPYKTYPBI MOJEKYIL.

PexomMenayemasi sureparypa:

OCHOBHa{ [1, 2];
JOOIOJHUTEIbHAA [3].

Tema 11. IloxxapHasi OIACHOCTH YIJIEBOAOPOA0B

Jleknusa. IIpeaenbHbie yriaeBogopoasl - ajkaHbl. M3oMepusi, HOMEHKIIATYpa,
HaxoxaeHue B npupoge. CHHTE3 MpenenbHBIX YIIIEBOAOPOAOB. Pusnyeckue,
XUMUYECKHME W IOXapoolacHele  cBoWcrBa.  [IpumeHenne  mpenenbHBIX
YIJIEBOIOPOJIOB.

HenpenenbHble yriieBogopoAsl - ankeHsl. M3omepus, Homenkiarypa. CuHTes
OTUJIEHOBBIX yIJIEBOAOPOAOB. Dusnueckue, XHUMHUYECKHE M  I0XKAPOOIIACHBIE
cBorcTBa. [Ipumenenne ankeHos.

ALIETWICHOBBIE YTJIIEBOJOPO/IbI - AKUHBI. I30Mepusi, HOMEHKIAaTypa, CIIOCOOBI
noJiy4eHusi, (pU3NUecKue, XUMUUYECKUE U TMOXkKapoomnacHsle cBoiicTBa. IIpumeHeHue
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ankuHoB. CpaBHUTENbHASA XAPAKTEPUCTUKA MOKAPHON OMACHOCTU YIJIEBOAOPOIOB C
OTKPBITOM LIETBIO.

HenpenenbHbie yriieBogopoabl ¢ JBYMsI KpaTHbIMU CBsI3SIMU. OCOOEHHOCTH
CTPOEHUS U TPUMEHEHUSL.

["anorennpoun3BoiHbIE YIIE€BOAOPOAOB. M30Mepursi, HOMEHKIAaTypa, OCHOBHBIE
CHOCOOBl MOJy4YeHUs, (U3MYECKHEe W XUMUYECKHE CBOWCTBA. XJIAJOHBI Kak
OTHETyLIA1eE BEIIECTBA.

Kap6onuknuueckue coenunenus. CtpoeHue, (uU3MUECKHME W XUMHUYECKHE
cBoiicTBa. [IpumMeHeHue.

Apensl. Pazsutne Teopuu ctpoenust 6enzonia. CoBpeMeHHbIE NMPECTaBICHUS O
cTpoeHun Oenzona. ['omonoruueckuit psn OeHzona. M3omepus, HOMEHKIATypa.
CriocoObl mosyueHus, ¢pu3nueckue U XUMHYEeCKUe cBoWcTBa. [IpumeHeHne apeHoB.
KonzaeHcupoBaHHbBIE CHCTEMBL.

IIpakTuyeckoe  3aHsATHE.  XapaKTEPUCTHUKA  MOXKAPHOM  OIMACHOCTH
YIJIEBOIOPOJIOB

CamocrositeibHasgs padora. CpaBHUTENbHAas XapaKTEPUCTUKA CBOMCTB
NPEACIBHBIX W HENPEACNbHBIX YIVIEBOAOPOAOB, KAUECTBEHHBIE PEAKIUU Ha
HEIPEEIbHBIE YTIEBOIOPOIbI U TAJIOTE€HCONEPIKAIINE COETUHEHHUS.

Pexomenayemas ureparypa:

OCHOBHa{ [1, 2];
JOMOJHUTEIbHAA [3].

Tema 12. [ToxxapHasi OIACHOCTHh KMCJIOPOACOAEPKAINX OPraHUIEeCKUX
COeIMHEeHHH

Jlekuus. Crouptel. Knaccudukanus, HOMEHKIATypa, wu3omepus. MeTombl
nonydyeHud. Dusznueckne M XUMHYECKHE CBOWCTBA. MHOTrOAaTOMHBIE CIHPTBHI.
[ToxkapoonmacHOCTh CHUPTOB.

[Ipocteie  3dupel. M3oMepus, HOMEHKIATypa, CHOCOObI  MOJYYCHHS,
dbuznYeckre, XUMUYECKUE U MOKAPOOMACHbIE CBOICTBA.

[Tepexkucurbie coemunenus. CtpoeHue, cnocoObl TMoyuyeHus, (U3UYECKHE,
XUMHYECKHE U TTOXKAPOONACHbIE CBOMCTBA. [[pMEeHEeHNE OpraHNYECKUX MEPEKUCE.

Kap6onunbnsie coenunenus. CTpoeHue, nzoMepusi, HomeHkiaaTypa. OCHOBHBIE
CHOCOOBI MOJYYEHUS aJIbJIETUI0B U KETOHOB. DU3NYECKUE U XMMUYECKUE CBOMCTBA.
IIprumeHeHne B NpOMBILIIEHHOCTH.

Kap6onossie kucnotsl. Kimaccudukanusi, ctpoeHue, n30Mepusi, HOMEHKJIATypa.
CrniocoOb1 monydenust. duzndeckue U XuMuueckue cpoictpa. O0IacTh IPUMEHEHUS.

Crnoxuabie 23¢upsl. CTpoeHHE U CIOCOOBI TTOTyYeHHSI. XUMUYECKHE CBONCTBA.

Briciime xupHbIE KUCITOTHI U BBICIIAE CHHUPTHL. MblU1a, BOCKH, )KUPBI, MaCIIa.
[Ipumenenne u moxkapHas oOmacHOCTh. OIEHKa CKIOHHOCTHM MAcel U KUPOB K
MPOLECCY CAMOBO3TOPAHMUSL.

IIpakTH4eckoe 3aHATHE. Howmenkmarypa KHUCJIOPOJICOICPKAIINX
OPTaHUYECKUX COCIUHECHUN.

JlaGopaTopHasi pabora. PU3NKO-XUMUYECKUE U MTOKAPOOIIACHBIE CBOMCTBA
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB.
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Camocrositeabnass padora. Ilpocteie sdupsl. M3omepus, HOMEHKIATypa,
CHIOCOOBI TTOTy4YeHUs, HU3NUECKUE, XUMUUYECKHUE U TT0KapOOTIacHbIe CBOMCTBA.
[lepexucHsie coenuHeHus. CTpoeHHE, CMOCOOBI MOMy4YeHHs, (U3nUecKue,
XMMHUYECKUE U MOKAPOOIACHBIE CBOMCTBA. [[puMeHeHe OpraHndeCKnX NEPEKUCEN.
Pexomenayemasi sureparypa:
OCHOBHa{ [1, 2];
JOOIOJIHUTEIbHAA [3].

Tema 13. IlomMepbl U MOJMMEPHbIE MAaTEPHAJIBI

Jlekuuu. BBICOKOMOJIEKYISIPHBIE COEAUMHEHHS W MX pOJb B IPUPOJE U
texHuke. OcHoBHble ToHATHS xumuu BMC. Knaccudukanus u HOMEHKIaTypa.
OcobOeHHOCTH (U3HUECKOTO COCTOSIHHSI TIOJUMEPOB, MEXAaHWYECKHE CBOMCTBA.
Jectpykuust  nosmmepoB.  B3auMOCBSI3p  CTPOEHHST  NOJIMMEPOB € HX
TEPMOCTOMKOCTBIO U TOPIOYECTHIO.

[Tomumepsl, OIMTOMEPBI U UX CHUHTE3: PEAKUUH MOIMMEPHU3ALUU U PEAKLIUU
MOJIMKOHJIEHCAIIMU. XUMUYECKUE MpeBpaiieHust noJuMepoB. OCOOCHHOCTH peaKIUii
noauMepoB. CHUKEHHUE TOPIOYECTH MTOJIUMEPOB.

[TonmumepHble Marepuanbl: KaydyKd, IJIACTMAcCChl, XMMHYECKHE BOJIOKHA,
JTAKOKPACOYHbIE MOKPBITUS. [IprMeHEeHHE MNOJMMEPOB, HUX TMOXKApHAsi OMACHOCTb.
Oco0OeHHOCTH TOpeHHUs MOJUMEpHBIX MaTepuanoB. [lomydeHHne OrHe3aluIeHHbIX
MOJIMMEPHBIX MATEPHUAIIOB. XAPAKTEPUCTUKA OTHE3AUTUTHBIX MOKPBITHIA.

IIpakTuyeckoe 3ansaTHe. IlonmydyeHue OrHe3alIMIIEHHBIX IOJUMMEPHBIX
MaTepuagoB. XapaKTepPUCTHUKA OTHE3AIIUTHBIX ITOKPBITUH.

JlabopaTopHas pa6ora. OU3MKO-XMMHYECKHE CBOWCTBA M IOKApOOMACHBIE
CBOICTBA MOJUMEPOB U MOJUMEPHBIX MAaTEPHUATIOB.

CamocrosiTeibHaas  padora. KommnosutHble  MaTepuaibl;  CHUXKECHHE
TOPIOYECTH MOJIMMEPHBIX MATEPUATIOB.

PexomMenayemasi sureparypa
OCHOBHa{ [1, 2];

JOOIOJIHUTEIbHAA [3].

Tema 14. XuMus 4 3a1IUTA OKPYKAOUIEH Cpeabl

Jlekuus. IlpupogHpie U aHTPONMOTEHHBIE  HMCTOYHUKU  3arpsSi3HEHUS
OKpyXaromeni cpeapl. XHUMHUYECKOe 3arpsi3HeHue Tuipocdepsl, atMochepsl u
mutocdepsl. bopb0a ¢ 3arps3HeHHEeM OKPYKAIOIIEH CPeIbl.

CamocrosiTenbHas padora. [lonrotoBka 10KIJ1a/10B 1O TEME.

PexoMeHnayemas aureparypa

ocHOBHa# [ 1, 2];

JIOTIOJIHUTEINbHA [3, 4, 5].

3a04HO# GopMbI 00yUeHHsI

Paszpen 1. BBEJIEHME B OB YIO XUMHIO
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Tema 1. Posb xumuu B nmoxapHom jaejie. OCHOBHbIC NMOHATHS U 3aKOHBI
XUMHHU

Jlekumsi. MecTo XMMHM CpPeAU CIEIUATBHBIX JTUCIUILIAH B TTOXKAPHOM JIEIIE.

XUMUS KaK pa3ziell €CTeCTBO3HAHUS. MeCTO XMMHUM B CUCTEME HayK. 3HAUEHHUE
XUMUU B (POPMHUPOBAHUHU MATEPUATUCTUUECKOTO MUPOBO33PEHUS. XHUMHS KaK HayKa
O BEILECTBAX U MX MpeBpaileHusiX. OCHOBHbIE UCTOPUUYECKUE BEXU PA3BUTHUS XHUMMU-
YECKOM HAayKH U TEXHOJIOTUHU.

OCHOBHbBIE MOHSTUS W 3aKOHbl HEOPraHMYECKON W OPraHUYEeCKOW XHMUHU:
3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOILIEHHH, 3aKOH ABOragpo MW ero cieAcTBus. Mojekyna, aToM, XUMHYECKUU
AJIEMEHT, MPOCTHIE U CJIO0KHBIE BELIECTBA, AJUIOTPONUS, OTHOCUTEIIbHBIE ATOMHBIE U
MOJICKYJIIPHBIE MAacChl, BaJICHTHOCTh, XUMUYECKUE PEAKIINH U UX KJIACCU(PUKAIIHS.

IIpakTuuyeckoe 3ausitue. OCHOBHBIC MOHATUSI XUMUU. PacueTsl 10 ypaBHEHU-
AM XUMHUYECKHX peakuuil. Pacuer umcna mMoyb BEIIECTBA, PACUET KOJIUYECTBA Cro-
PEBILIETO BEIIECTBA M MPOJYKTOB PEAKIUH, pacueT 00beMa BO3AyXa, HEOOXOIUMOro
JUIsSL CTOpaHUsl BelIeCTBA. VICMOMb30BaHNE OCHOBHBIX 3aKOHOB XUMUU IS MOKAPHO-
TEXHUYECKUX PACUETOB.

CamocrosiTeibHas padoTa. 3aKOH 3KBUBaJIEHTOB Puxrepa.

Pexomenayemas iureparypa:

OCHOBHaA [1, 2];

JOIIOJITHUTENbHAA [3, 4].

Tema 2. [lepuoanueckuii 3akon .. MeHnaeneeBa u cTpoeHne aToMa

CamocrosrTenbHas padora. CymHOCTh EPUOIANYECKOTO 3aKOHA. CTPYKTYy-
pa TaOJaUIbl IEPUOIUYECKON CUCTEMBI 3IEMEHTOB. 3HAUEHUE OTKPBITHS MEpUOANYE-
CKOT'0 3aKOHa JUJISl OCJIEYIOIIEro pa3BUTHS XUMUU KaK HAYKH.

Pa3BuTne OCHOBHBIX MpEACTaBICHUI O cTpoeHuHu atroma. COBpeMEHHbIE KBaH-
TOBO-MEXaHUYECKHE MPEACTABICHUSI O CTPOCHUM aToMa. XapaKTepUCTUKA SHEPIreTH-
YECKOT'O COCTOSIHUSA AJIEKTPOHA KBaHTOBBIMU yuciaMmu. [Ipunnun Ilaynu. DnexktpoH-
Hasl CTPYKTypa aTOMOB, 3JIEKTPOHHBIE IAcHOpTa 3JIE€MEHTOB, S-, p-, d-, f~3]IEMEHTHI.
OCHOBHBIE s1IepHBIE YaCcTULBI. 130TOIIBI.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJTHUTENbHAA [3, 4].

Tema 3. OcHOBBI paIOXUMHHU

CamocrositeibHass padora. Tunbel MOHM3HMPYIOLIETO H3Iy4YeHHs. MeToasl
pErucTpanuy paaguoakTUBHOTO M3iryyeHus. M3oTonsl. THIBI SAEPHBIX pEaKIUN.

ITepuon nomypacnaaa n3otonos. Vcnonb30BaHUE ANEPHON SHEPTUU.

Pexomenayemas iureparypa:

OCHOBHa4 [1, 2];
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JOIIOJITHUTENbHAA [3, 4].
Tema 4. [1oxkapHasi OIACHOCTH HEOPTAHUYECKUX BEIIECTB

CamocrosiTeibHas padora. Peakuuu, XapakTepu3yroIHMe CBOMCTBA OCHOB-
HBIX KJIACCOB HEOPTraHWYECKUX COETMHEHUN — KUCIOTHBIX U OCHOBHBIX OKCHJIOB, TH/I-
POKCHUOB, KUCJIOT, COJIEH; MOKapHasi ONACHOCTh y100peHuil. OCHOBHBIE KJIACChl He-
opranudeckux coequHeHui. [IpocTeie BeniecTBa 1 XUMUYECKUE coeluHeHus. Merain-
Jbl U HemeTauibl. OKCUIbI, TUAPOKCUABI, KUCIOTHI, COJM: Klaccu(UKaIMs, ojyde-
HUE, XUMUYECKHE CBOMCTBA. ['eHeTUEeCKas CBsI3b MEXAY KlacCaMu HEOPraHWYECKHUX
COCIMHEHUH.

[To>xapHass OmacHOCTh HEOPraHUYECKUX COEAMHEHMI: TOPIOYHME U HETOPIOUHE
HEOPraHWYECKHE BEIIECTBA; BEIIECTBA, ONACHBIE IPU B3aUMOJEHCTBUU C BOJOK;
HEroployMe BEUIECTBA, MPEIACTABISAIOIIME IOKAPHYIO OIIACHOCTH; BEIECTBA,
CaMOBOCIIaMEHSIOIIMECs Ha Bo3Ayxe. OTHE3alIUTHbIE TOKPBITHS.

Pexomenayemas qureparypa:

OCHOBHa{ [1, 2];

JOOIIOJTHUTEIbHAA |3, 4].

Pazpen 2. XUMUA PACTBOPOB. IUMCIIEPCHBIE CUCTEMBI.
OCHOBBI JJIEKTPOXUMHNH

Tema 5. CBoiicTBa pacTBOpOB

Jlexuusi. O6pa3oBanue pactBopoB. ConbBaTanus U ruaparanus. Teopust oopa-
30BaHus pactBopoB J.M.MenaeneeBa. TepMoarnHaMruuecKnue OCHOBBI MpOLIECCa pac-
TBOpenus. CyMMapHbIH TEMIoBON 3P (EKT pacTBOPEHHS BEILECTBA .

PactBOpUMOCTb U (haKTOPBI, BAMSIOLIME HA HEE: PUPOIA BELIECTBA U PACTBO-
pUTEIIsl, arperaTHOE COCTOSIHME, BHEIIHUE YCJIOBUsA (Temmeparypa, aaBieHue). Pac-
TBOPUMOCTh Ta30B B KHUIAKOCTAX. 3akoH ['eHpu. [lapumanbHOe naBlieHUE, 3aKOH
JaneToHa. B3anMHas paCTBOPUMOCTBD KUIAKOCTEN.

KonnuratuBHele cBoiicTBa pacTBopoB. Mcnapenue xunkocteil. JlaBneHue Ha-
CBILLIEHHOT O Mapa. 1-i1 3akoH Payins. Temmneparypa kuneHust 1 TeMiieparypa 3amep3a-
HUS pacTBOPOB. 2-i 3akoH Payns. OcMmoTuueckoe aBienue, 3akod Bant-I'odda.

CamocrosnTenbnas padora. Knaccudukamnus pactBopoB. CriocoObl BbIpaxke-
HUs COCTaBa PacTBOPOB.

Bona. Haxoxnenue B npupoae. CoctaB U CTpOEHUE MOJEKYJIbI BOAbL. OCHOB-
HbIe (PU3UKO-XMMHYECKHUE CBOICTBA BOIBI.

buHapHBbIe )kHIKME CUCTEMBL. 3aKOH Payiisi 1 OTKIIOHEHUS OT Hero. Pa3znenenue
MHOT'OKOMITOHEHTHBIX KUAKHAX cUCTeM. 3akoHbl KoHOBanoOBa.

Knaccudukanus roprounx >xkugkocted. Pacuer oCHOBHBIX XapaKTEPUCTHK Io-
PIOYUX KUIKOCTEU.

Teopus 37IEKTPOIUTHYECKON auccounanuu AppeHnyca. KaTMOHBI M1 aHUOHBI.
I'uppatanus nonoB no N.A.KabnykoBy. CoBpeMeHHbIE NIPEICTAaBICHUS O MPOIECCE
JMCCOLAALINH.
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Crenenp paucconmanmu. CuibHble U cnabbie snekTponuthl. KoHcTaHTa
JIMCCOLMALINY CIIA0BIX AJIEKTPOJIUTOB. 3aKOH pa3daBieHus OcTBalb/a.

Jrcconmanuss KUCIOT, TUAPOKCUAOB, COJIEM B CBETE TEOPUH DIICKTPOIUTHYE-
ckoi nucconnanuu. MOHHO-MONEKYIpHbIE YPABHEHHS.

KucnotHo-ocHOBHBIE CBOMCTBA BemecTB. Jucconuanus Boabl. oHHOE npouns-
BEJEHUE BOJBL. BOIOpOIHBIN TTOKa3aTesb pH.

Pexomenayemas ureparypa:

OCHOBHai [1, 2];

JOOTOJHUTEIbHAA |3, 4].

Tema 6. OcHOBHBIE JUCTIEPCHbIE CHCTEMbI

CamocrosiTenbHas padora. /ucrnepcHoe cocTosiHUE BelecTBa. Jucnepcuon-
Has cpena W nucriepcHas ¢asza. YCIOBHS CYIICCTBOBAHHUS JWCIEPCHBIX CHCTEM.
Knaccudukarms aucnepcHBIX CHUCTEM IO arperaTHOMY COCTOSHUIO W CTEINEHU
qucnepcHocTd. CBOOOAHO- M CBSI3HOAMCIEPCHBIE CUCTEMBI. Y IeJIbHAsl IOBEPXHOCTh
nucrnepcHor (azbl. CocTosiHME BENIECTBA HA rpaHulle paszzaena ¢asz. [loBepxHocTHas
SHEPTUs U TOBEPXHOCTHOE HATSIKEHUE.

[ToBepxHocTHbIE siBieHUs. CopOLuUs U COPOLMOHHBIE MPOLECCHL. AncopOLus,
abcopO1usi, XeMocopOIrs ¥ KanwuIsipHas KoHieHcalus. M3oTepma nmoBepXHOCTHOTO
HaTspkeHus. [loBepxHocTHO-akTUBHBIE BemecTBa (ITAB). Knaccudukarusa [TAB. Ax-
copOIMs Ta30B U MAPOB HA MOBEPXHOCTU TBEPAbIX Tel. OCHOBHBIE MPUHIIMIIBI XPO-
MaTOrpaduyeCcKoro pa3ejaeHus BEIIeCTB.

OnTruyeckue, KHHETUYECKUE U AIEKTPUUYECKUE CBOMCTBA IUCIEPCHBIX CUCTEM.
YCTOMUMBOCT M KOAryJsiiusl JUCIEPCHBIX cUCTeM. MakTopbl yCTOWYHUBOCTHU
JIACTIEPCHBIX CUCTEM: KWHETUYECKUW, BJIEKTPUYECKUH, CTPYKTYPHO-MEXAHUYECKUMU.
Koarymupyromniee 1eicTBue 3IEKTPONUTOB. PaspylieHne NUCIepCcHbIX cUCTeM. [lpim
U €ro XapaKTePUCTUKH.

Pexomenayemas Jiureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTEIbHAA |3, 4].

Tema 7. OKHCINTEIBHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

JlaGoparopnass pabGora. CyIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIX
peakiuii. CTENneHb OKUCJICHUS W BaJICHTHOCTb. MeETOJIMKAa COCTaBJICHUSI OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC CBOMCTBA BEIIECTB. BakHelIne OKUCIN-
TEJIM U BOCCTAaHOBUTEJIM U WX MecTo B [lepuoanueckont cucreme smemeHToB. [loxka-
POOTNIACHBIE CBOMCTBA OKUCIIUTENIECH U BOCCTAHOBUTEIICH.

CamocrosiTesibHas padora.

Ckavok MoTeHIMaia Ha rpaHulle pazzena (a3 B JJIEKTPOXUMUYECKONU CUCTEME.
JIBOWMHOW 2NIEKTPUYECKUH CIION U €ro cTpoeHue. I anpBannyeckas uenb. J/1C ranpBa-
HAYECKOr0 3JIEMEHTA. OJEKTPOJHbIC IOTCHIMAbl. Psn HampspkeHUl METasoB.
Ypasuenue HepHcra.
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DIeKTpOXUMHUECKHEe cucTeMbl. Knaccudukamus raibBaHUYECKUX JJIEMEHTOB.
[TepBruHBIE, BTOPUYHBIE, KOHIICHTPAIMOHHBIE, TOTUIMBHBIEC 3JIEMEHTBI. XUMHUYECKHUE
VMCTOYHHKH JICKTPUUECKON SHEPTUHU. AKKYMYJIATOPBL.

XUMHYECKASI U IICKTPOXUMUUYECKAS] KOPPO3UsI METAIIIOB. METOIbI 3alIUThI OT
KOppo3uu (MPOTEKTOPHAsI, KaTO{HAs, aHOAHAS, XUMUUYECKasi, aHTUKOPPO3UOHHBIE T0-
KPBITHS).

Pexomenayemas ureparypa:

OCHOBHai [1, 2];

JOOTOJHUTEIbHAA |3, 4].

Pasznen 3. OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHUA
XUMHNYECKUX ITPOLHECCOB

Tema 8. TepmoauHAMHKAa XMMHYECKHUX NMPOLECCOB

IIpakTnueckoe 3ansarue. llpeamer xumnueckon tepmoanHamMuku. IlonATne
TEPMOJIMHAMHUYECKON CcHUCTEeMBbL. [lapamerpbl COCTOSIHHSI M TEPMOAMHAMHUYECKHUE
byukiuu coctosHus. [lepBhiii 3aKOH TEPMOJMHAMUKH. DHEPreTHKa XHUMUYECKHUX
npoueccoB. BHyTpeHHsIs1 3HEprus U >HTanbnus. 3akoH ['ecca u ciencTBus U3 HEro.
TennoTel 00pa3oBaHUs U TOPEHUsSI BEIIECTBA. TEPMOXUMUUYECKUE PACUEThI, UX HC-
MOJIb30BAHUE B MOKAPHO-TEXHUUYECKUX PACUETAX.

CamocrosiTenbHas padora. OIlleHKA MOXKAPHON OMACHOCTH BEIIECTB MO TEII-
Jotam oOpazoBaHusi. Buabl TemmnepaTypsl ropenus. Pacuer TemmnepaTypbl rOpeHHs.

Bropoii 3akOoH TepMoarMHAMHUKHA. BO3MOXHOCTh M HalpaBIICHUE IPOTEKAHUS
XUMUYECKUX mporieccoB. OOpaTUMble XMMHUUYECKHE MPOIECChl, XHMMHUYEcKoe U (ha-
30BO€ paBHOBECHE. DHTPOMUSI KaK Mepa HEyHOPsIIOUYEHHOCTU CUCTEMBI. MI3MeHeHue
DHTPOINMU B XUMHUYECKHUX TMpoIleccax U mpu (a3oBbIX mepexomax. JHeprus [ mbOOca
KaK KOJIMYECTBCHHAss MEpa BEPOSITHOCTH W HANPABICHHOCTH CaMOIPOU3BOJIBHOTO
MPOTEKAHUSI XMMHUYECKUX peakunil. OIeHKa MOKApPHOM OIMACHOCTH XHMHUYECKUX
MpOoLIECCOB 10 3Hepruu I'mooea.

Pexomenayemas ureparypa:

OCHOBHa{ [1, 2];

JOIMOJHUTEIbHAA [3, 4].

Tema 9. DjIeMeHTHI XUMHNYECKONH KHHETUKH

CamocrositeibHas padora. OCHOBHBIE NOHSTHUS XUMHUYECKONW KHUHETHKH.
['oMOreHHbIE M TeTEepOreHHBbIE CHCTEMBI, TOMOT€HHBIE U TE€TEPOTCHHBIC PEAKIUU.
CKopoCTh TOMOTEHHOM U TeTepOreHHOM peaklui U METO/IbI €€ PEryIUPOBAHUS.

BiusiHne KOHLIEHTpalUHUW PEArupyrolIMX BEIIECTB HA CKOPOCTh XUMHYECKOU
peakuuu. 3aKOH JercTBUs Macc. KOHCTaHTa CKOpOCTH XMMHUYECKON peakunu. More-
KYJISIPHOCTh peakuuu. [lopsaok peakunu.

BiusiHne temmeparypbl Ha CKOPOCTh XMMHUYECKOW PEaKUUH. DMIHPUYECKOE
npaBwio Baut-I'ohda. YpaBHenue AppeHuyca. DHEprus aKTUBAIIUU XUMHUYECKOTO
mporiecca.

20



Karanu3aTopsl 1 KaTaIMTUYECKUE CHUCTEMBI. BiMsHME KaTanu3aTopoB Ha CKO-
POCTh XMMHUYECKOW peaknuu. ['OMOTreHHBIM M TeTePOTreHHBIN KaTaln3. MexaHuszm
JICUCTBHS KaTaIU3aTOPOB.

Bunpl xumuueckux peakuuid. KoHcTraHTa paBHOBeCHss 0OpaTMMOM peaKIuUu.
BnusHue SHTaNbOUHAHOTO M 3HTPONMUIHOrO (akTOpoB Ha paBHOBecue. BrusiHue
TEeMIEepaTyphl, AaBICHUS, KOHIEHTPAIMU pEarupyrolyux BeEIIeCcTB, J00OaBOK WHEPT-
HBIX Ta30B U KaTaJu3aToOpoB Ha xuMuueckoe u ¢asoBoe paBHoBecue. [Ipuniun Jle
[[TaTenbe u ynpaBiaeHUE peakIUsIMHU TOPECHUSI.

Pexomenayemas iureparypa:

OCHOBHaA [1, 2];

JOIIOJITHUTENbHAA [3, 4].

Pasznen 4. OCHOBBI OPTAHUYECKON XUMUU
Tema 10. OcHOBHBIE TeOpEeTHYECKHE MOJT0KEHUS] OPraHUYeCKON XUMHMHU

CamocrositeibHass pabora. IIpenmer oprannueckoil xumuu. Baxneimume
ATarbl Pa3BUTHUSI OPraHUYECKOM XMMUU U MMPOMBIIIJIECHHOCTH OPTaHUYECKOTO CUHTE3A.

Teopusa ctpoeHus oprannueckux BemectB A.M. byrtinepoBa. CBsizb XuMH4YE-
CKMX CBOMCTB CO CTpyKTypou Mosekyi. Kiaccuduxaius opraHMUeCKUX BEIIECTB.
OCHOBBI COBPEMEHHOM TEOPUU XMMHUECKOTO CTPOEHUS U PEAKIIMOHHON CITIOCOOHOCTH
opranndeckux BemectB. CtpykrypHble ¢Gopmynsl. M3omepus. Knaccudukarms
PEareHTOB U PEaKLUil B OPraHUYECKON XUMUH.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJITHUTENbHAA [3, 4, 5].

Tema 11. IloxxapHasi OIACHOCTH YIJICEBOAOPOA0B

JlaGoparopHas padora. [loxapoonacHble CBOMCTBA yriieBOAOPO0B. CUHTE3
NpeAebHBIX  YTIEeBOJMOPOIOB. Du3nuecKkue, XUMHUYECKHE ¢  I0XKaPOOIACHBIC
cBoucTBa. [[puMeHeHnE NpeAEIbHBIX YTIIEBOAOPOIOB.

HenpenenpHble yrineBogopoasl - ankeHbl. M3omepus, HOMeHknaTypa. CHUHTE3
ATUJIEHOBBIX yIIIeBOAOPOAOB. Du3nueckue, XUMHUYECKHE M  IOXKAPOOIIACHBIE
cBoiicTBa. [IpuMeHenne ajkeHoB.

CamocrosiTteibHas padora. [IpeaenbHbie yriaeBogopoasl - ajkaHbl. M3ome-
pusi, HOMEHKJIaTypa, HaX0KICHUE B IPUPOJIE.

ATIETUTICHOBBIC YTJIEBOIOPOIBI - aTKUHBI. M30Mepusi, HOMEHKIIATypa, CIIOCOOBI
MOJTIy4eHUS, (PU3UYECKUE, XUMUYECKUE W TOXKapOoomacHble CBOWMCTBA. [IpumeHeHue
ankrHOB. CpaBHUTENbHAA XAPAKTEPUCTUKA MTOKAPHOM ONMACHOCTU YIJIEBOAOPOIOB C
OTKPBITON LIETIBIO.

HenpenensHbie yriieBOJOpPOAbl C JIBYMsI KpaTHbIMU CBsI3siIMU. OCOOEHHOCTH
CTPOCHHUS U TPUMEHEHHS.
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["anoreHnpou3BOAHBIE YIIEBOAOPOAOB. M30Mepusi, HOMEHKIIaTypa, OCHOBHBIE
CHOCOOBI TIONTY4YeHUS, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA. XJIQJOHBI KaK OTHE-
TylLIalI1e BEIIECTBa.

Kapbouuknnueckue coequnenus. CTpoeHue, (PU3NUECKHME W XHUMHYECKHE
cBoiicTtBa. [Ipumenenue.

Apensl. PazButre Teopun ctpoenust 6en3ona. CoBpeMEHHbIE MPECTaBICHUS O
cTpoeHun OeH3ona. ['omonorumyeckuit psig Oenzona. M3omepus, HOMEHKIATypa.
CriocoObl mosyuyeHus, pu3nueckrue U XUMHUYecKre cBoWcTBa. [IpumeHeHue apeHoB.
KoHz1eHCUpOBaHHBIE CUCTEMBI.

Pexomenayemas iureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTENbHAA [3, 4, 5].

Tema 12. [ToxxapHasi OIACHOCTb KM CJIOPOACOAEPKANUX OPraHUYECKUX

COeIMHEeHHH

IIpakTnuyeckoe 3aHaTHe. HOMEHKNIaTypa KHUCIOPOACOIEPKALIUX OpraHuye-
CKUX COCIUHECHUH

Camocrositeibnas padora. Cnuptel. Kinaccudukanus, HOMEHKIATypa, U30-
Mepus. Meroael nonyyenus. Guzndeckue U XUMUYECKUE cBOMCTBAa. MHOroatoMHbIe
cnupthl. [lo’kapoonacHOCTh CIIUPTOB.

[Ipocteie »¢upsl. M3omMepusi, HOMEHKIATypa, CIOCOOBI MOJdy4YeHus, pusnye-
CKHE, XUMUUYECKHUE U IT0KAPOOIACHBIE CBOMCTBA.

[lepexucubie coenunenusi. CTpoeHue, cocoObl MoMyuYeHus, puandeckue, Xu-
MHUYECKHE U TTOKAPOONIACHbIE CBOMCTBA. [[pMEeHeHNEe OPraHNYECKUX ITEPEKUCE.

KapOonunbusie coequnenus. CTpoeHue, n3oMepus, HoMeHk1arypa. OCHOBHbIE
CHIOCOOBI MOTYYeHHsI abJAECTHAOB U KeTOHOB. Du3nueckue u XMMHUYECKHE CBOMCTBA.
[IprumeHeHne B MPOMBIILICHHOCTH.

Kap6onoBblie kucnotsl. Kitaccudukanus, crpoeHue, i30MepHsi, HOMEHKIJIATypa.
CrnocoObl nosrydenust. Pusnueckue U Xumuueckue cpoiictpa. O0IacTh IPUMEHEHUS.

Crnosxnble 3¢upbl. CTpoeHHE U c1OCOObI MOTyYeHHsI. XMMUYECKHUE CBOMCTBA.

Bricme XupHbIE KUCIOTHI U BBICIIME CIUPTHL. MblIa, BOCKH, KUPbI, MacCIa.
[IpumMenenne M moxkapHass omnacHOCTb. OIllEHKAa CKJIOHHOCTHM MAacell M KUPOB K
IIPOLIECCY CAMOBO3TOPAHUSL.

Pexomenayemas iureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTENbHAA [3, 4, 5].

Tema 13. [loauMepbl U MOJTMMEPHBbIE MATEPUAJBI

Jlekuus. I[lommepsl, onUMroMepsl ¥ MX CUHTE3: PEAKLMHU NOJIMMEPU3ALUN U
peakuuy MOJMKOHACHCAMY. XUMHYECKUE NPEeBpallieHus nonuMepoB. OcoOeHHOCTH
peakiui nonumepoB. CHUKEHUE TOPIOYECTH MTOJTUMEPOB.

[TonumepHbIe MaTepuanbl: Kay4yyKH, INTACTMACCHI, XUMUYECKHE BOJIOKHA, JIAKO-
KpacouHble MOKpbITUS. [I[puMeHeHne nouMepoB, UX MoxapHas onacHocTb. OcoOeH-
HOCTHU TOPEHUS MOJUMEPHBIX MaTeprayioB. [logydeHne OrHe3ammieHHbIX MOJIuMep-
HBIX MaTEpHUAIOB. XapaKTEPUCTUKA OTHE3AIUTHBIX MOKPBITHIA.
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CamocrosiTeibHas padora. BeICOKOMONEKYIISIPHBIE COEIMHEHUSI U X POJIb B
npupoze u texuuke. OcHoBHble noHATUS xuMmun BMC. Knaccudukanus 1 HOMeH-
kiatypa. OcoOeHHOCTH (U3HUECKOTO COCTOSIHUSI TIOJUMEPOB, MEXaHUYECKUE
cBoicTBa. JlecTpykiusa noiuMepoB. B3auMocBs3b CTpOEHUS MOJUMEPOB C UX TEPMO-
CTOMKOCTBIO ¥ TOPIOYECTHIO.

Pexomenayemas iureparypa

OCHOBHa{ [1, 2];

OOIIOJIHUTEIbHAA [3, 4, 5].

Tema 14. XuMus 4 3a1IIUTA OKPYKAIOUIEH Cpeabl

CamocrosiTenbHas padora. IlpupogHble W aHTPONOTE€HHbIE HWCTOYHUKU
3arpsiI3HEHUS OKPY KaIOIIeH Cpeibl.

Xumudeckoe 3arpsisHeHue ruapocdepsl, atMmocdepsl u aurocdepsl. bopsoa ¢
3arpsi3HEHUEM OKPY KaroIIel cpebl

Pexomenayemasi iureparypa

OCHOBHa{ [1, 2];

JOIOJIHUTEIbHAA [3, 4, 5].

5. Meroauyeckre peKOMEHAAUM 110 OPraHU3 AU U3YYEHUSA
AUCUMILTHHBI « XHMMA»

[Ipu peanuzanuu nporpaMMbl Y4eOHOU TUCHUTUIMHBI « XUMUSD» UCIOJIb3YETCS
oOpa3oBareibHasi TEXHOJIOTHS, MpPENANojiaramplnas, 4To B paMKax OJIHOH TEMBbI
OOBEAMHSIOTCS JIEKIIHS, MPAKTUYECKUE U TaOOpaTOPHBIE paOOTHI.

OO0muMU e MU BCEX BUIOB 3aHSATUN SIBISIOTCS:

- 0000meHue, cuctemMaTu3alys, yriayOiaeHne, 3aKperieHue TEOPETHUECKUX 3a-

HUH TI0 KOHKPETHBIM TeMaM Y4eOHOTO Kypca;

- (opmupoBaHHE MIUPOKOTO KPyro3opa, KOMIIETEHTHOCTH B TPAKTOBKE HOpMa-

TUBHO-TIPABOBBIX aKTOB, CO3J]aHUE HOBBIX 3HAHUN 00YUaIONINXCS;

- (dopmupoBanre TpoheCCHOHATHPHO 3HAYMMBIX Ka4deCTB: CaMOCTOSTEIBHOCTH,

OTBETCTBEHHOCTH, TOYHOCTH U JIP.

[{enssMu JTEKIIUHN SBIISIOTCS:

- JlaTh CUCTEeMaTU3UPOBAHHBIC HAYUYHbIC 3HAHUA MO JUCHUILUIMHE, aKI[EHTUPOBAB

BHHUMAaHNE Ha HauOoJIee CIOKHBIX U Y3JIOBBIX BOIIPOCAX TEMBI Kypca;

- CTUMYJHMpPOBaTh AaKTUBHYIO TO3HABATEIbHYIO JEATEILHOCTh OO0yYaroumxcs,

CIOoCcOOCTBOBATH (OPMUPOBAHUIO UX TBOPUYECKOTO MBIIIJICHUSI.

[enstMy MPAKTUYECKUX 3aHITUN SIBIISFOTCSL:

- 0000meHne, cucreMaTu3aius, yriryOleHue, 3aKpeTUICHHE TEeOPETUYECKHUX
3HAHHH 10 KOHKPETHBIM TeMaM y4eOHOTO Kypca XUMUU;

- (opmupoBaHue yMeHWN NPUMEHSTH IMONYYCHHBIC 3HAHWS Ha TPAKTHKE,
peanu3aluio eINHCTBA NHTEIJIEKTYAJIbHOW U ITPAKTUYECKON AEATEIbHOCTH;

- BbIpa0OTKa MpHW PEIICHUH TMOCTaBJICHHBIX 3a/1ad MpodecCHOHAIBHO 3HA-
YUMBIX KA4eCTB: CaMOCTOSTEIBLHOCTh, OTBETCTBEHHOCTh, TOYHOCTH, TBOpYECKAs
WHUIINATUBA.

- BBINIOJIHEHHE BBIYUCIICHUH, pacYeTOB;
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- paboTa ¢ HOPMAaTUBHBIMU JTOKYMEHTaMH, HHCTPYKTUBHBIMU MaTepUajaMH,
CIPABOYHUKAMHU.

Lensimu 1a60paTOpHBIX PabOT SBIAIOTCS:

- (popmMupoBaHHE MPAKTHUYECKHX YMEHHI pabOThI MPU COONIOACHUM MPABUI
TEXHUKHA O€30MACHOCTU C JIA0OPATOPHBIM OOOpPYJAOBAHMEM U XMMHUYECKMMHU Bellle-
CTBaMU;

- (¢opMupoBaHUE WHCCIENOBATEILCKUX YMEHHHN (HaOII0/1aTh, CPaBHUBATH,
aHAJIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeJIaTh BBIBOJABI U 00OOIIEHUS, CaMO-
CTOSITEIbHO BECTH MCCIIEA0BaHUE, ODOPMIIATE PE3YJIbTAThI).

- JKCIEepUMEHTajJbHas MpoBepKa GopMyJl, METOAMK pacyeTa, yCTAHOBJICHHUE U
IIOATBEPKIACHUE 3aKOHOMEPHOCTEN, 03HAKOMIICHHE C METOJUKAMM IPOBEIECHUS JKC-
NIEPUMEHTOB, YCTAHOBJIEHUE CBOMCTB BEIECTB, UX KAUYECTBEHHBIX U KOJUYECTBEHHBIX
XapaKTEPHUCTHK.

Koncynpranuu npoBoasTcs npenojaBaTesieM, BeIyIIUM 3aHIATHS B yueOHOU
rpynne, 1 HoCAT IPYIIIOBOM XapakTep.

CamocrosiTeibHasi padora 00y4arOIIMXCH HalpaBieHa Ha YIIyOJIeHHE U
3aKpeIICHUEe 3HAHMM, MOJIYYEHHBIX Ha JIEKIMIX U JAPYTHX 3aHATHUSX, BBIpaOOTKY Ha-
BBIKOB CaMOCTOSITEJIBHOTO AKTUBHOT'O MPUOOPETEHUSI HOBBIX, JOMOJHUTENbHBIX 3HA-
HUM, OJITOTOBKY K MPEJCTOSIIIUM YYEOHBIM 3aHITHUIM, 3a4eTaM U 3K3aMEHAM.

6. OueHo4YHbIe MATEPUAJIBI 110 TUCHUIINHE

Texyuiuit KOHTPOJIb YCIIEBAEMOCTH O0ECIIEUNBAET OLICHUBAHUE XOAa OCBOCHUS
JVCLUIUIMHBL, IPOBOAUTCSA B COOTBETCTBUU C COACPKAHUEM JUCLUIUIMHBI 110 BUJIAM
3aHATUHN B (hopMe oTpoca, AOKIAJ0B, PELICHUs 3aa4, TECTUPOBAHMUS.

[TpomexyTouHasi aTTectanus 0OECIEYMBAET OLEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PEe3yJIbTaTOB 00yUYEHUS MO IUCHUIUIMHE, TPOBOAUTCA B (hopMe 3aue-
Ta ¥ DK3aMEHA.

6.1. IlpuMepHBIe OLIEHOYHbIE MATEPHAJIbI

6.1.1. Texymero KOHTpoOJIst

Tunosbie BONPOCHI AJIs1 ONIpoca:

1. ITpuBeauTe MpUMeEpHI MPOCTHIX U CIOKHBIX HETOPIOYMX BELIECTB, IPEACTAB-
JSOIIMX MOKAPHYHO OMACHOCTb.

2.ChopMynupyiTe CTEXHOMETPHUIECCKHUE 3aKOHBI XUMUH.

3.YUT0 Ha3bIBaETCS U KaK MOYKHO PACCUMTATh KOJUYECTBO BelllecTBa?

4. B ueM CXOACTBO W pa3jiMuMe€ OTHOCUTEIBbHOW MOJIEKYJISPHON M MOJSPHOMN
Macchbl?

5. ChopmynupyiiTe nepBoOHAYAIbHYIO U COBPEMEHHYIO (POPMYTUPOBKY
[lepnonnueckoro 3akona J1.11. Menneneesa.

6. UTo 1oka3pIBa€T HOMEP MEPUOJIa U HOMEP TPYNIIbI MEPUOIUYECKON CUCTEMBI
J.1. Menneneena.

7. UeM ompenensieTcs CXOIHbIE CBOMCTBA AIIEMEHTOB ITIaBHBIX MOATPYII?

THIoOBLIE TEMBI JIJISl TOKJIAJI0B:
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1. IToxapoornacHble CBOMCTBA MOJIMMEPHBIX MaTEPUATIOB
2. CiocoObl CHIKEHUSI TOPIOYECTH TTOTUMEPHBIX MaTEPHUAJIOB.
3. OrHe3amuTHBIC TOKPHITHS.

TumnosBble 3aga4u:

1. Kakoii 00beM nmapoB BoJibl 00pa30BajiCsl B Pe3yJIbTAaTe MOJTHOIO CrOPAHUS
120 xr 6ensona CsHe npu remneparype 25°C u nasnennu 120 klla

2. Kakoii 00beM BO31yxa HEOOXO0 UM JIJIsl TTOJTHOTO cropanus 12 kr mponuHa?
t=18°C, p =770 MM pT.CT.

3. Ckoubko 2-MeTriabyTeHa-1 cropeno B momemiennn oobemom 100 M, eciu
B pe3yabraTe o0paszoBanack kouuenrpamus CO,, pasuas 5 %. t = 15°C,p=1,1-10°
ITa.

4. Kakast macca kapOu/ia Kajablys BCTyNUJa B PEaKIUIO ¢ BOAOW, €CIIU B TIOMeE-
mwennn o6beMoM 120 M’ 06pa3oBaIach B3pHIBOOIACHAS KOHIIEHTPALMS TOPIOYETO
raza? t=-2C,p=1,2 ar.

5. OGpaszoBanack i B 06beMe 30 M° B3pBIBOONACHAS KOHLIEHTPALMS TOPIOYETO
rasza mocJie 3aBepIieHus peakiuu ¢ Bojoi 0,2 Kr kapOuaa KaabIus?
t=22°C,p=110kIla

6. Bermaucmurs pH 10° M pactsopa KOH u 0,01 M pactBopa HNOs.

7. BBIYMCINTH MACCOBYIO JOJIIO XJIOPUIA HATPUSA B PACTBOpE, COAECPIKAILIEM
40 r NaCl u 240 r BogEI.

8. Beruncnuth MossipHOCTB pactBopa B 200 M1 KOTOPOTO pacTBOPEHO 5,6 T
KOH.

9. Kak u3MeHHTCsI CKOPOCTh PEAKIUH, €CJIM KOHLIEHTPALMU Pearupyromnmx Be-
IEeCTB yBeNUUUTh B 2 paza? Peakuusi: 2NO + O, = 2N,0

10. Kak u3MEHUTCS CKOPOCTh PEaKIMK MOTYUYEHUsI aMMUaKka U3 BOAOpO/ia U
a30Ta MpU YMEHBIIIEHUU 00beMa CUCTEMBI B 2 pa3a’?

TunoBble 3agaHUs IJIs1 TCCTUPOBAHUHA

Bonpoc Ne 1
XUMHUYECKUM MPEBpAIICHUEM HE SIBISIETCS 1) koppo3ust

2) ropeHue

3) ucrapenue

4) porocunTe3
Bomnpoc Ne 2
Haunmensieit yactuiieid u3 nepeunciaeHHsix | 1) MoJiekyna
SIBJISIETCSI 2) 2JIEMEHT

3) atom

4) mpocToe BEeLEeCTBO
Bomnpoc Ne 3
Pa3mepHOCTD 1) MosipHast Mmacca
«J1/MOJIbY» 2) OTHOCHUTEJIbHAsI aTOMHAs Macca
Nmeet 3) MossipHBIH 00BEM

4) KOJIMYECTBO BEIIECTBA
Bompoc Ne 4
Haubonbmee yrcno monexyn cogepxutcs B | 1) 18 r H,O

2)36r H,O
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3) 16I‘H2

4)16r O,
Bonpoc Ne §
OTtHocHTeNbHAs UNIOTHOCT apoB 1o Bo3ay- | 1) HoS
Xy paBHa 2 1js: 2) C4Hyo
3) CioH2
4) NH;
Bomnpoc Ne 6
DNeMEeHT, aTOM KOTOPOTO B HEBO30YK/I€H- 1) Marauii
HOM COCTOSIHUM HE COAEP>KUT HECHIAPEHHBIX | 2) yIIepos
JIEKTPOHOB, - 3TO 3) cepa

4) kpeMHuU

Bomnpoc Ne 7

Yucno npoToOHOB B aTOME 3JIEMEHTA, KOTO- 1)33

pblil HaxoauTCs B 4 epUoie U B TJIaBHOM 2) 50

noArpyIime V rpyImbl paBHO: 3) 40
4)23

Bomnpoc Ne 8

Howmep rpynmnsl nokassiBaet

1) 4uCI0 MPOTOHOB B SAJIPE

2) MAaKCUMaJIbHYIO BaJICHTHOCTh 3JIEMEHTA

3) uKcI0 HecapeHHbIX DIEKTPOHOB

4) 4KciIo SHEPreTUYECKUX YPOBHEHN B aToMe

Bomnpoc Ne 9

O0111ee 4nco S —3JIEMEHTOB B IEPUOINYE- 1)2

CKOM CHCTEME PaBHO: 2) 10
3) 12
4) 14

Bompoc Ne 10

DnekTpoHHas (HopMyJia BHEIIHETO JJIeK- 1) 2p'

TPOHHOTO CJI0s1 HanboJiee akTUBHOTO MeTan- | 2) 3p!

Ja 3 TpyMIbL: 3) 4p!
4) 6p'

6.1.2. IIpoMesKyTOYHOM aTTECTALMU

IIpuMepHbIii IepeyeHb BONPOCOB, BBIHOCUMBbIX HA 3a4eT

1. OHpC,ZleJIeHI/IC qucjia MOJIb UCXOAHLIX BCHICCTB M IPOAYKTOB pC€aKmUH I10

YPaBHEHUIO PEaKlUU FOPEHUSI.

2. PacdeT uncna yactuil B oOpasiie (uepe3 Yuciio MoJIei ).

3. OnpeneneHre IWIOTHOCTH ra3a WiM Mapa Mpu 3aJaHHbIX TeMIIepaType U JAaB-

JICHUH.

4. Pacuer momnspHOrO 0OBEMa raza WM Iapa MpU 3aJaHHBIX TeMIepaType |

JaBJICHHUH.

5. PacyeT IJIOTHOCTH rasza WiM napa 1o JIpyromy rasy (Boaoponay, KUCIOpO.y,

BO3/IyXY, a30TY).

6. [ToHATHE OTHOCUTENBHON MOJIEKYJISIPHOW MACCHI U MOJIIPHOM MacCBhl.

7. Knaccudukaius HEOpraHM4eCKUX BEIIECTB (OCHOBHBIE OKCHU/IbI, KUCIIOTHbBIC
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OKCHUJBI, KUCIIOTBI, THIPOKCUBI, COJIN).

8. ITpumepbl IPOCTHIX U CIOKHBIX TOPIOYNX U HETOPIOYHMX BEILECTB.

9. IlpuMepsl NPOCTHIX U CIOKHBIX HETOPHOYMX, HO MPEACTABISIIONINX MOXKap-
HYIO OITACHOCTb BEILIECTB.

10. IIpuMepbl TPOCTBIX U CIOKHBIX OTHETYIIAIIUX BELIECTB.

11. IIpuMepsl IPOCTHIX U CHOKHBIX BELIECTB, MPEACTABIISIIOUIUX OMACHOCTH
MIPU B3aUMOJIECUCTBUU C BOJOU.

12. IIpuMepbl TPOCTBIX U CIOKHBIX BELIECTB — OKUCIUTEIIEH.

13. [IpuMepbl CUIBHBIX BOCCTAHOBUTEIIEH.

14. I3MeHeHnEe METAIUNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IPYyINax M Ie-
puoIax.

15. DnekTpOHHbBIE MACTIOPTA 3JIEMEHTOB.

16. Onpenenenure ynciia IPOTOHOB, 3JEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HE-
CHApEHHBIX 3JIEKTPOHOB, 3HAUEHHUS NIABHOIO KBAHTOBOI'O YHMCJIA, YUCIA SHEPreTHye-
CKHMX YPOBHEM.

17. Xapakrepuctuka 3-d u 4-p 37€MEHTOB.

18. IIpumepsl BEHIECTB C pPA3IMYHBIMU THUIIAMH XUMHYeCKOW KoBaneHTHas
CBSI3b.

19. NoHHas cBs3b.

20. Merannyeckas CBSI3b.

21. BogopoaHas CBSI3b.

22. YpaBHEHUS peakuui saepHoro pacnana (anbda u 6era).

23. YpaBHEHUS SAJIEPHBIX PEAKIIUN.

24. PacueT MOJIIpHOM KOHIIEHTpAIMU pacTBopa (MoJispHOCcTH M).

25. Pacuet maccoBoii 101 BeliecTBa B pacTBope (%-Hoil KOHIIEHTpALNHU ).

26. Bausinue temnepaTypsbl, JaBleHUs (3aKOH ['€Hpu), Hamu4usl MpuMecei Ha
pPacTBOPUMOCTD I'a30B B KHUIKOCTSX.

27. KomnmuraTuBHbIE CBOMCTBA PACTBOPOB.

28. TemniepaTypa KUIIEHUS U 3aMEP3aHUsl paCTBOPOB (CPAaBHUTH C YUCTHIM pac-
TBOPUTEIIEM).

29. ®u3nYeCKUil CMBICT KPUOCKOMMYECKOU U 30YJIMOCKOUYECKON KOHCTAHT.

30. Ucnapenue.

31. JlaBneHre HACBIIIEHHOrO Mapa MpU Pa3JIMYHBIX TEeMIEepaTypax U IpU
TEMIEPATYPE KUIIEHUS.

32. [IpuMepbl paCTBOPOB JIEKTPOIUTOB U HEIJIEKTPOIUTOB.

33. Crynenuyaras QucCOLMAIMsl MHOTOOCHOBHBIX KHCJIOT M JBYXKHCJIOTHBIX
THJIPOKCUIOB B BOJHOM PacTBOPE.

34. Pacuer pH CUJIBHBIX KUCJIOT U CUIIBHBIX THAPOKCHIOB.

35. HonHoe mpou3BeaCHUE BOBI.

36. Knaccudukaius AUCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHHIO.

37. IlpuunHbI yCTOWYHUBOCTH TUCIEPCHBIX CUCTEM. Pa3pynieHne KoJIoua0B.

38. [loHATHE OKUCIAUTENEN U BOCCTAHOBUTEIIEH.

39. Tunbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

40. Knaccudukanms ralbBaHUYECKUX 3JIEMEHTOB.

41. CriocoObl 3alIUThI OT KOPPO3HHU.
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42. PacctaBuTh KO3((HULUEHTHI B ypaBHEHUHU PEaKIUH, YKa3aTh OKUCIUTEIb U
BoccranoButenb: C + HNO3 = CO2 + NO + H20

43. Yemy paBHa moiisipHas koHueHtpanus pactBopa HNO3, eciu pH storo
pactBopa paBeH 47

44. IlpuBenurte MpUMEpPHI TUCIIEPCHBIX CUCTEM, KOTOPBIE a) SIBJISIOTCA NPOAYK-
TaMH TOpPEHUs; 0) UCTIOIB3YIOTCS MPHU TYIICHUH TTOKapOB.

45. PaccuuTaiiTe NOTEHIMaA BOJOPOJHOTO 3JEKTPOJA MPU CTAHAAPTHOM JIaB-
JneHuu Bogopoaa u pH 5.

46. CocraBpTe CXEMBI JBYX CTaHAAPTHBIX IAJIbBAHUYECKUX DJIEMEHTOB, B OJ-
HOM U3 KOTOpBbIX KaJAMHUU SIBIISIETCS aHOAOM, a B JIpyroM - Karogom. Hamumure
YPaBHEHUS IEKTPOJAHBIX IIpoLeccoB U Bbruncinure JJ]C kaxaoro anemeHTa

47. Yrto npencrapiseT coboi mpoiecc Koppo3uu?

48. IlpuBegure mpuMep aHOAHOTO MOKPBITHUS TS JKee3a.

49. Uemy paBHa MossipHasi KoHIeHTparus pactsopa HCI, eciu pH sToro pac-
TBOpa paBeH 57?7

50. B yem npuyYrHA YCTOMYUBOCTH JUCIIEPCHON CHCTEMBI - IbIMa?

51. PaccuuTaiiTe moreHuuan cepeOpsHOro eKTpoa, norpyxesHoro B 0,01 M
pacTBOp coyu cepedpa.

52. Hukenesble MIIACTUHKYU OMYILIEHBI B pACTBOPHI

MgSO4 HgCl2 CuSO4 AlI2(S04)3 AgNO3 SnCl12

C KakuMU COJISIMU HUKEIh OyJEeT pearupoBarh?

53. PacctaButh KO3(PUIIMEHTHI B ypaBHEHUU PEAKIIUU, YKa3aTh OKUCIUTEIb U
BocctanoButenb: KCIO3 + S = KCl + SO2

54. [IpuBenute NpuUMEPbl XUMHUECKO KOPPO3UU METAILIOB.

55. Kakue Tunbl raabBaHUYECKUX 3eMeHTOB Bri 3Haere? IlpuBenure npume-
PBI.

56. Kakoe »xene30 KoppoaupyeT ObICTpee - HaXOIAIeecs] B KOHTAKTE C 0JIOBOM
WJIU C MEABIO?

57. Beraucnuts pH 0,001 M pactBopa runpokcuna kanus KOH.

58. Kakue Bupl COpOIIMOHHBIX MpolieccoB Brl 3Haete?

59. PaccuuraiiTe noTeHIMan BOJIOPOAHOTO AIEKTPOaa B YUCTOU BOJE.

60. 13 npennoxeHHbIX 351eMeHOB - Mg, Sn, H - cocTaBbTe CTaHIAapTHYIO rajb-
BAHUYECKYIO Mapy, UMEIONIYI0 HauMeHbliee 3Hauenune J/C.

61. K xkakomy BHly KOPpO3UH OTHOCUTCA Ta3oBast koppo3us? [IpuBeaure npu-
MEpBHI.

62. Hanninre BeipaykeHue i npousBeaeHus pactsopumoct CuCO3.

63. [lpuBenuTe mpuMepsl AUCHEPCHBIX CUCTEM, B KOTOPBIX JHCIIEPCUOHHON
cpenoi sBigeTcs XKUAKOCTh. Kakue M3 HUX MOryT OBITh OTHETYIIAIIMMH Belle-
CTBaMH?

64. BeruncnuTh MOTEHIMAN pTyTHOTO AnekTpoaa npu [ Hg +2]1= 10-5 M.

65. CocTaBbTe JBa DJIEMEHTA, B OJTHOM U3 KOTOPBIX MEJb SBIISIETCSA KaTOAOM, a
B pyroMm - aHogoMm. Beruumciaure DJIC 3THX 3JIEMEHTOB M YKaXKUTE JJIEKTPOJIHBIC
IIPOLIECCHI.

66. Uto nipeacTaBiseT co00i KOHIIEHTPAIIMOHHBIA rajbBaHUYECKUM DJIEMEHT?

B kakom ciyuae npekpaiaercs ero pabora?
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67. Kakoii mporiecc Ha3bIBaeTCs aacopomueii?

68. B ueMm paznuurie HICTUHHBIX U KOJUIOUJHBIX PaCTBOPOB?

69. Kakoii u3 006pa3mnoB OymeT OOJbIIe MOABEPKEH KOPPO3UU: YHCTOE HKEIIE30
WM JKEJIE30 C IPUMECSIMU 30510Ta?

70. UeM omnpenieisieTcs arperaTuBHAsl yCTOMYUBOCTh KOJITIOUJOB?

IIpuMmepHbBIN epeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

1. YpaBHEHHE peakuy rOpEeHHs YII€BOAOPOIAOB U KUCIOPOACOAECPKALIUX CO-
eIMHEHUH.

2. IloHsiTHE SHTAIBIUN.

3. 3akon I'ecca. Bripaxenue ais terioBoro 3¢ dekra peakiuu ropeHus mo 1 u
2-my cnencTBusM 3akoHa ['ecca.

4. TennoBoit 3¢ dext peakmuii (coorHomenne Q u AH 11 s3HI0- ¥ 9K30TEpPMH -
YECKUX peakuuil). Y 1eJapHas TEeIIoTa CropaHusl.

5. OneHka U3MEHEHMs SHTPOIHMH B PA3IMUYHBIX Ipoleccax (MCrnapeHus, KOH-
JIEHCALMH, TUIABJICHUS], KPUCTAJUIM3ALMN, BO3TOHKH).

6. TepmoanHamMuueckue QYHKIMHU COCTOSIHUS M UX Pa3MEPHOCTb. Y paBHEHHE
['n00ca. DHTanbNUNHBIA M SHTPONUIHBIMN (PaKTOPHI, UX BIHUSAHHE HA MPOTEKAHUE
peaKkilMil MpU HU3KUX U BBICOKUX TEMIIEpaTypax.

7. OnieHKa BO3MOXHOCTH Y YCJIOBUHM MIPOTEKAHUS PEAKLIH.

8. 3aKoH JIeHCTBYIOMIMX Macc. BripaxkeHue Jij1si CKOPOCTH IPsIMOM U 00paTHOM
peakuynu. PU3NYECKUN CMBICI KOHCTAHTBI CKOPOCTHU PEAKIIUU.

9. 3aBUCUMOCTH CKOPOCTH PEaKLHU OT TEMIEPATypbl, JABJICHHS, U3MEHEHUS
o0bema cucteMsbl. PacueTHble 3a1aun.

10. BoipaxxeHue Ji1si CKOPOCTH PEAKIIMU U KOHCTAHThI PABHOBECHSI.

11. ITonsiTE paCTBOPUMOCTH, (PAKTOPHI, BIHUSIOLUIME HA PACTBOPUMOCTbD.

12. Pacuer MaccoBOi M MOJIBHOW JOJIM, MOJISIPHOM KOHLEHTPALlMM KOMITOHEH-
TOB B PacTBOPE.

13. KonnuraTuBHBIE CBOMCTBa PacTBOPOB. JlaBiieHME HACBHIIIEHHOTO Iapa,
TeMIlepaTypa KHUIIEHUS pacTBOpOB. 3akoHbl Payns (Temmneparypa 3amep3aHusi u
TeMIiepaTypa KUIeHus!, PU3NYECKU CMBICT KPUOCKOTTMUYECKOW MOCTOSIHHOM).

14. Tlpumepbl OKUCIUTENEH M BOCCTaHOBUTENEH (MPOCTHIX, CIOXKHBIX Be-
IIECTB), BEIIECTB OMACHBIX MPU B3aUMOJIEHCTBUH C BOJIOM).

15. 'OMOreHHbIE U TETEPOTEHHBIE PEAKIINY.

16. KoHCcTaHTa XMMUYECKOTO pPaBHOBECHSI.

17. BnustHue TemrmepaTrypsbl, JaBJIEHUS, KOHIEHTPALMKY BEIIECTB HA pPaBHOBE-
cue B xumnueckoil peakuuu (npunuun Jle [latense). 3agaun.

18. IIpnunHa yBenu4eHus: CKOPOCTH PEAKLIMM IIPU MOBBIIEHUN TEMIIEPATYPHI.
[IpaBuno Bant-T'opda. YpaBHenue Appennyca. JHeprus akTUBALUU.

19. Knaccudukanus opraHU4ecKuX COeTMHECHUM.

20. 1U3omepus (yriaepoIHOHN LIETH, MOJIOKEHUS KpaTHBIX CBSI3eM W (yHKLIHO-
HaJbHBIX TPy, IPOCTPAHCTBEHHAS (IIMC- U TPAHC-), MEXKKIIACCOBas).

21. Knaccudukanus opraHMYecKHX peakluuil (3amelieHue, NpucoeqruHEHUE,
OKHUCJIEHHE U T.1.). Peakiuu, XxapakTepHbie JIJIs pa3IMuHbIX KJIACCOB COCAMHEHUI.
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22. I'mOpuausamus. PacyeT curMa u i-CcBsi3e B OpraHUYeCKUX COCAMHEHUSX.
Hanpumep, onpeaenuTs YUCIO G- U T-CBSI3€H B 2-METWINEHTAHE; 2-METUIITIEHTEeHe- 1 ;
MIEHTUHE.

23. IloxxapHas OmacHOCTh YTJIIE€BOIOPOAOB.

24. [loxapHasi OaCHOCTb KMCJIOPOACOAEPKAIIUX OPTAHUYECKUX COEAUHEHUM.

25. CBs3b CTPYKTYpBl OPTaHMYECKUX COCIMHEHUM M MX IOKa3aTeliel Imoxkap-
HOU OITACHOCTH.

26. BMC, nonuMepsl, OJIMTOMEPBHI.

27. Knaccudukaius moaaMepos.

28. TepmoniacTbl U pEaKTOIIACTHI.

29. CriocoObl OTy4YEeHHSI TIOJTUMEPOB.

30. decTpyKuus MoIuMepOB.

31. JlucnepcHble cUCTEMBI (KiIacCH(HKAIMA O COCTaBY, IPUMEPHI JTHUCIIEPC-
HBIX CHUCTEM Ha MOXapax, IPUYMHBl YCTOWYMBOCTH AUCHEPCHBIX CUCTEM; ONTHYE-
CKHE, JJIEKTPUYECKHE CBOMCTBA KOJJIOUIOB).

32. HomeHknaTypa OpraHMYE€CKUX COEAMHEHUMU, 001ue GopMysbl yrieBOAO-
POZIOB M KHUCIOPOJACOAEPKAMX OPTAHUYECKUX COETUHEHNM.

33. U30Mepbl U TOMOJIOTH.

34. Ankansbl. Peakuuu 3amenienus (raloreHUpoOBaHUe, HUTPOBAHUE ), KPEKHUHT.

35. AnkeHsl, ankaaueHbl. Peakiuu npucoeaunenust (TuipupoBaHue, rajoreHu-
poBaHue, TUporajoreHupoBaHue, ruaparanus). Hermonnoe okuciaeHue.

36. Ankunbl. Peakuuu npucoenuHeHusi (THAPUPOBAHUE, TaJIOr€HUPOBAHUE,
TUAPOrajoreHupoBaHue, rujipatanus). Peakuuu 3amenieHusl.

37. Hukioankanel. Peakmuy OONBIINX U MAJIBIX ITUKJIOB.

38. Apensbl. Peakiuu 3amenieHust (rajioreHupoBaHue, HutpoBanue). [lomyde-
HUE TOMOJIOTOB O€H301a.

39. Peakuusa Bropua.

40. Peakuuu ramoreHyrieBoJ0pPOI0B B BOJHOM U CIIMPTOBOM PacTBOPE IIEIIO-
qu.

41. Couptel. Peakuuu ruipoOKCUIBHOTO BOAOPO/Ia U THOPOKCUIBHOM TPYIIIHI.
OKucneHue CupToB.

42. Anpaeruibl U KETOHBI. Peakiinm OKUCIIEHUsI 1 BOCCTAaHOBJICHMUSI.

43. KapboHoBble KUCTOTBl. Peakuuu KapOOKCHIBHOTO BOJIOpOJA H
KapOOKCUIILHOM TPYIIIIHI.

44. Beiciue >XUpHbIE KUCTOTHL. JKHpBI, MbLIA.

45. TlomyyeHue W TUAPOIU3 CIOXKHBIX A(uUpoB. BoccTaHOBICHHE CIOXKHBIX
3(HpOB.

46. 'mbpuanzanus aTOMHBIX opOuTaneit. Pacuer cuna curma- v - CBsI3€i.

47. ApoMatu3zanus (KaTaauTAyecKasi JeruApOIUKIN3aliNs) aIKaHOB.

48. IlepepaboTtka yris, HedTH U rasa.

49. XvuMus U 3al01ATa OKPYKAIOIIEH CPEbI.

50. XuMus 1 310pOBbE YETOBEKA.

51. XapakTepucTuka KayqyKoB.

52. XapaKTepHuCTHKA IIacTMacc.

53. [lony4yeHne 1 CBOMCTBA XUMHYECKHUX BOJIOKOH.
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54. CHuKeHre rOprYECTH MOJIUMEPHBIX MATEPHUAIIOB.

55. XapakTepuCcTUKa OrHE3aIUTHBIX TOKPBITHH.

56. B uem cymHocTh npouecca kpekunra? Kakue BemiectBa oO6pasyrorcst mpu
KPEKUHI€ OKTaHa?

57. CKOJBKO BUJOB M30MEPUH MOXKET OBbITh PEATU30BAHO Y YETBEPTOIO MpE-
CTaBUTEJNSI TOMOJIOTMYECKOTO psAJla alKEHOB?

58. Kakue BuABI HM30MEpUM MOTYT PEaM30BATHCA Yy COEAUHEHHUS COCTaBa
C6H12?

59. IlpuBeauTe mpuMepsl MPOIIECCOB BTOPUUYHOM nepepaboTKu HEPTH.

60. HazoBuTe BO3MOXKHBIE MPOIYKTHI apoOMaTU3AMK (IETHAPOIUKIN3ZAIIIN)
renTaHa.

61. Kakue Brl 3Haete cnocoOwl mepepabotku yris? [lpuBenurte mnpumepsl
HECKOJIBKHUX BELIECTB, KOTOPBIE MOJIYYArOTCS B 3TUX MPOLIECCAX.

62. [IpuBenuTe 2 BOBMOMXKHBIX COSTUHEHUS, 00Pa3yIOMINXCS TP PEAKITUU U30-
MEepHU3allid HOHAHA U COAEPKAUIUX B TJIABHOM LEMU MECTh U CEMb aTOMOB yTJIEPOJa.
Hasosure nx.

63. Ilepeuncnure HECKOJbKO OCHOBHBIX (PpaKLUH, MOITYYAIOLIMXCS MpU Tep-
BUYHOI nepepaboTke HEPTH.

64. Uto npeacrasiseT co00il mpouecc NepBUYHON nepepadboTku HedpTu?

65. IlpuBeauTe npUMepbl COCIUHEHUM, SIBISIIONIMXCS U30MEPAMH, HO OTHOCS -
IIUXCS K Pa3JIMYHBIM KJIacCaM OPraHUYECKUX COEAUHEHUM.

66. Kakoit Bum ruOpuauzanvd MOXET OBbITh pealn30BaH B COCAUHEHHH,
umetoteM popmyiy CsHg?

67. Kakue BbI 3HaeTe CIOCOOBI IEpepadOTKU yTis?

68. Kakue 351eMEeHTBI OTHOCSATCS K OpraHoreHam?

69. UTo Ha3bIBa€TCA BHICOKOMOJICKYJISIPHBIMU COCTUHEHUSIMU?

70. Kakue BemiecTBa OTHOCATCS K OJMroMmepam?

71. B ueM pa3nuuue peakunui MoJIMMEpU3alN U IMOJUKOHICH AU ?

6.2. Illkana oueHWBAHUS Pe3yabTATOB INPOMEKYTOYHOM aTTECTALUM U
KPHUTEPUH BHICTABJICHUS OLEHOK

Cucrema OLICHUBAaHMUS BKJIIIOYACT.

®dopma [Tokazarenu

Kputepuu BbICTaBICHUS OLICHOK I1Ixana oreHUBaHUS
KOHTpOJ’IH OILICHUBAHUS
3a4eT MPaBWIBHOCTh | JIaH TPABWIbHBINA, MOJIHBIA OTBET Ha 3a4TEHO
W MOJIHOTA OT- | TMIOCTABJCHHBIM BOIMPOC, MOKa3aHa CO-
BETa BOKYITHOCTh OCO3HAHHBIX 3HAHHWU IO
JTUCHUIUIMHE,  JIOKA3aTeNbHO  pac-
KPBITBI OCHOBHEIE [TOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJI0YETHI, HUCIIPABICHHBIE CaMOCTOS-
TEJNBHO B IIPOLIECCE OTBETA; JIaH IIpa-
BUWJIbHBIN, HEJOCTATOYHO IIOJHBIA OT-
BET Ha IOCTABJICHHBIN BOIPOC, MOKa-
3aHO YMEHME BBIICIIUTH CYIIECTBEH-
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Hble U HECYIIECTBEHHbIE MPHU3HAKH,
MIPUIHMHHO-CIIEJCTBEHHBIE CBSI3H,
MOTYT OBITh JOIYIIEHB HEIOYETHI,
WCIIPaBJIEHHBIE C TIOMOIIBIO MPeToa-
BaTess; JAaH HEJOCTATOYHO IpPaBUIIb-
HBI W IIOJHBIA OTBET; JIOTHMKA U TIO-
CIIEIOBATCIBHOCTD M3I0KCHHUSI UMCIOT
HapyIlIeHHUs; B OTBETE OTCYTCTBYIOT
BBIBOJIEL.

OTBET IpeJCTaBiIsieT coboil  pas-
PO3HEHHbIE 3HAHMS C CYIIECTBEH-
HBIMHM OIIMOKaMU O BOMIPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh W3JIOKEHUS; JIONOJIHH-
TEJIbHBIE U YTOUHSAIOIINE BOIPOCHl HE
MPUBOJAT K KOPPEKIMHU OTBETa Ha
BOIPOC.

HE 3a4TCHO

J9K3aMCH

IpaBUJIBbHOCTDb
" IIOJJHOTA OT-
BCTa

JaH TPABWIbHBIA, IMOJIHBIA OTBET Ha
MOCTaBJIEHHBIA BONPOC, MOKa3aHa Co-
BOKYITHOCTh OCO3HAHHBIX 3HaHUHN IO
JUCLUIUIMHE,  JIOKa3aTEeJbHO  pac-
KPBITBI OCHOBHBIE MOJIOKEHUS
BOIIPOCOB; MOTYT OBITH JIONYIIEHBI
HEJIOYEThI, HUCIPABIECHHBIE CAMOCTOS-
TEJIBHO B IPOLIECCE OTBETA.

OTIINYHO

JlaH MPaBWIbHBIN, HEIOCTATOYHO IOJ-
HbBI OTBET HA MOCTABJICHHBIN BOIPOC,
M0Ka3aHO YMEHHE BBIJCIHUTH CYylIle-
CTBEHHBIE M HECYILECTBEHHbIC IPHU-
3HAaKW, PUYUHHO-CIIEICTBEHHBIE CBSI-
3M; MOTYT OBITh JIOMYIIEHHI HEIOYe-
Tbl, MCOPABJICHHBIE C TOMOUIBIO
NIPENOAABATEIIS.

XOpOLIO

JJaH HEIOCTAaTOYHO MPABUIIBHBIA U
MOJIHBIM OTBET; JIOTUKAa M IIOCJIEH0-
BaTEIbHOCTh HW3J0KEHHUS MMEIOT Ha-
pyuIieHHs; B OTBETE OTCYTCTBYIOT BBI-
BOJIBI.

YAOBJICTBOPHUTCIIBHO

OTBET TPEJACTaBIICT CO0OW  pas-
pO3HEHHBIE 3HAHHUS C CYIIECTBEH-
HBIMHM OIIMOKaMU O BONPOCY; MpH-
CYTCTBYIOT (hparMeHTapHOCTb, He-
JOTUYHOCTh H3JIOKCHUA, JOIIOJIHH-
TENbHBIE U YTOYHSIOIINE BOMPOCHI HE
NIPUBOJIAT K KOPPEKLMM OTBETa Ha
BOIIPOC.

HEYJIOBJIETBOPUTEIb-
HO

7. PecypcHoe oGecniedeHue QUCHUIIIIMHBI

7.1. JInueH3UOHHOE U CBOOOTHO PAcCIPOCTPaHsieMOe MPOrpaMMHOe

odecrneueHue
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- Astra Linux Common Edition pexu3 Open [I10-25B-603] - Onepannonnas
cuctema obmiero HazHadeHust "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EqunoMm peectpe poccUiiCKuX MporpaMM JAjisi 3JIEKTPOH -
HBIX BBIYMCIUTEIBHBIX MAIlIMH U 0a3 TaHHBIX - 4433 ]

- MoitO¢duc OO6pazoBanue [[10-41B-124] - [lonHbIM KOMIUIEKT PEIAKTOPOB
TEKCTOBBIX JIOKYMEHTOB U JICKTPOHHBIX TaOJIMIl, a TAaK’K€ UHCTPYMEHTApUl 1Jis pa-
00Tl ¢ rpaduueckumu npeseHtanussMu [CBoOonHO pacmpoctpansiemoe. Homep B
Enunom peecTpe pOCCHUUCKUX MporpaMM JUIsi DJIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIliH 1 0a3 JaHHBIX - 4557]

7.2. llpodeccnonaibHble 0a3bl JaHHBIX M HH(POPMAIlHOHHBIE CIIPABOYHbIE
CUCTEMBI

HNudopmarmonnas crpaBoyHas cucrema — CepBep OpraHoB TOCYIapCTBEHHON
Bnactu  Poccuiickoit  ®enepauuu  http://poccusi.pd/  (cBOOOIHBIH  AOCTYMN);
npodeccuoHanbHble 0a3bl AaHHbIX — [lopTanm OTKpBITBIX JaHHBIX Poccuiickoi
Oenepanuu  https://data.gov.ru/  (cBoOomHBIN  A0CTyM); (denepadbHbI  TOpTAl
«Poccuiickoe oOpazoBanue» http://www.edu.ru (CBOOOIHBIN JOCTYIl); CHCTEMA
oUITMATBPHOTO  ONMYyOJUKOBAaHUS  IPABOBBIX aKTOB B  DJIEKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBoOOAHBIN  A0CTyI); (QenepanbHbIi  MOpTaI
«CoBepIlIeHCTBOBaHUE TOCYIAPCTBEHHOTO yIIpaBieHus» https://ar.gov.ru (CBOOOAHBIN
JOCTYTI); ANEKTPOHHAs oubamorexa YHUBEpPCHUTETA http://elib.igps.ru
(aBTOpU30BaHHBIM  JIOCTYM); dJIEKTPOHHO-OMONMMoreunass cucrema «29bC PR
BOOKS» http://www.iprbookshop.ru (aBTopn3oBaHHbBINi 10CTYII).

7.3 JInutepatypa
OcHoBHas JuTepaTypa

1. 'nunka, Hukonait Jleonngosud. OOmast xumus : yuedbHoe nocodue / H.
JI. 'nunka. - u3g. crep. - M. : KnoPyc, 2013. - 752 ¢. - bubnuorp.: ¢. 725-747 . -
And. ykaz.: ¢. 727-728 . - Ilpeam. ykas.: ¢. 729-747. - ISBN 978-5-406-02934-3

2. Xumus : kypce jgekuuii : [rpudp MUC] / E. I'. Kopobeitnukosa [u 1p.] ;
pen. B. C. Apramonog. - CII6. : CII6Y I'TIC MUC Poccun, 2011. - 424 c.
Pexxum pocryna: http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-
89b2-2aaa3be48098

JonosHuTeIbHAS JIUT €epaTypa

3. CyBopoB, Auapei BaagumupoBuu. O6mias xumus : yueOHOe nmocooue st
By30B / A. B. CyBopos. - CII0. : Xumus, 1994. - 624 c.

Pexum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-46¢cc44cS-
5856-4d0c-84e5-47d1{fc2daabf

4. KopooOeiinukoBa, Ejiena I'epmanoBHa. Xumusi B OnpeacieHUsX, TaOIu-
1ax, TUMOBBIX 3aja4yax : yueOHoe nocooue : [rpud MUC]. Y. 1/ E. I'. Kopobeitnu-
koBa, H. }O. Koxesnukosa ; MUC Poccun. - CII0. : CII6Y I'TIC MUYC Poccumn,
2019. - 286 c.
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Pexxum  moctyma:  http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45c£-9436-49¢14030f4de&remote=false

5. CeupsuHckas, 'asmna bopucoBHa. Bonpock! 1 3aa4u 10 OpraHu4ecKoi
xuMuH : yuebHoe nocooue : [rpudp MUC]. Y. 1. Knaccudukaius 1 HOMEHKIaTypa
OpPraHUYECKUX COEAUHEHUH. YTaeBoAopoabl U ux nmpousBoansie / I'. b. CBua3uHckas,
M. E. llIxkutponos ; MUYC Poccuu. - CII0. : CII6Y I'TIC MYC Poccun, 2018. - 207 c.
Pexxum  nmoctymna: http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2¢9d-
4c6e-b066-9b72fc44f060&remote=false

7.4. MaTepuajibHO-TEXHUYECKOEe o0ecreueHune

Jnst mpoBeneHust U oOeCTEUEHUs 3aHATUM HUCIOJB3YIOTCS TOMEIICHHUS,
KOTOpbIE TPEACTABISIIOT COOOW y4ueOHBbIC ayqUTOPUU ISl TPOBENCHUS Y4eOHBIX
3aHATHH,  MPEAYCMOTPEHHBIX  MporpamMmoi  OakamaBpuara,  OCHAIICHHBIC
0o0OpyIOBaHMEM M TEXHUYECKUMHU CpPEICTBAMU OOYy4YEHHUsS: aBTOMATHU3UPOBAHHOE
pabouee MeCTO mMpemnojaBaressi, MapKepHasl J0CKa, MYJBTUMEIUUHBIA MPOEKTOP,
JIOKyMEHT-KaMmepa, MocaJouHbIe MecTa 00yUJaronIuXcsl, KOMIIbIOTEPHBIHN Kiacc.

JlaGoparopusi XMMHHM OCHAIlleHa B COOTBETCTBUU C TEMAaTUKOW pabodeit
MPOTPAMMBI JTUCIUTIIIUHBI.

[Tomenienuss s CaMOCTOSITEIBLHOM pabOThl  OOyYarOIIUXCS OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOYKHOCTBIO NOJKIIOUEHUS K ceTu «VHTepHeT» u
oOecreyeHueM J0CTyna K 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpelie
YHHUBEPCUTETA.

Atop: Jlsryma M.C.
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