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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOW JUCHUIIINHBI «XUMHUS»

1.1. O6saacTh NpUMEHeHHsI NPOTPAMMBbI

Pabouas mporpamma aucrumuimasl BJ[.08 Xwumus paspaborana Ha ocHoBe [IpumepnOit
porpaMMbl  0011€00pa30BaTENbHON y4eOHOM AMCUUIUIMHBL «XUMHUS» ISl MPOPECCHOHATbHBIX
o0pa30oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DenepaabHblii HHCTUTYT pa3BUTHs 00pa3oBaHus» (PI'AY «DUPOy)
B KAauecTBE MPHUMEPHOH TMporpamMmbl JUIS pealu3allud OCHOBHOM  IpodecCHOHATbHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro 00IIero oopa3oBaHUs C MOJNy4YEHUEM
cpennero obmero obpasoBanus (mpotokos Ne3 ot 21 wmrons 2015 r.). Perucrpannonusiii Homep
peuen3un 385 ot 23 uroiia 2015 r. PI'AY «DOUPO».

1.2. MecTo aucuuniunbl B cTpykrype HHIICC3:
Y4yeOHasi TUCIUIUIMHA «XUMUSD» SBISETCS MPO(UIBLHONW NUCIUIUIMHON W3 00s3aTelbHOU
npeametHoi oomactu «EctectBennbie Hayku»y OI'OC cpennero oo6imero oopa3oBaHus.
Huctunnuua «XuMHs» HU3y4aeTcss B LUKJIE 0O0Ie00pa3oBaTeNbHBIX TUCHUILIAH IS
CHeHralbHOCTH T'yMaHuTapHoro npoduis 54.02.01 qu3aiin (o otpacisim).

1.3. Hean n 3a7a4u y4eOHOM IMCUMILUIMHBI — TPeOOBAHMS K Pe3y/IbTaTaM OCBOCHUA
AUCIHUIJIMHBI:

Hean 1ucuMIINHBL:

- (hopMupoBaHKE y 00yUAIOIINXCSI yMCHHSI OIICHHBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)XJIOTO YeJIOBEKa;

- (opmupoBanue y 00ydYarOmUXCs [METOCTHOTO MPEACTABICHUS O MUPE M POJU XUMHU B
CO3JIaHMM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHBI MHpA; YMEHHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IIPUPOJHOM, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIIOJIb3YSl JIsl ’TOT0 XUMHYECKUE 3HAHNUS,

- pa3BUTHE y O0Yy4YaIOIMXCs YMEHUN pa3audarh (PakThl U OLICHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbl, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OIMPEACIIEHHON CUCTEMOM
[EHHOCTEH, GOPMYITUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- npuobOpeTeHre OOYyYaloONIMMHUCS OIbITa Pa3HOOOPAa3HOW NEATENbHOCTH, MO3HAHUA U
CaMOTIO3HAHUS;, KIIFOUEBBIX HABBIKOB, HUMEIOIINX YHUBEPCATHLHOE 3HAUCHHUE ISl PA3IMYHBIX BHUJIOB
JEeSTeNIbHOCTH (HaBBIKOB pEIICHHs Mpo0sieM, MPUHATHS pelleHuH, MoKcKa, aHalm3a U 00paboTku
nH(pOopMaIi, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYIHUYECTBA, 0€30MMaCHOTO
oOparlieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaun AUCHUNIMHBI:
- 00y4uTh 00YUaIOIIUXCS TEOPETUUECKUM OCHOBAaM 3HAHUHN O COCTaBe, CTPOCHUH U

CBOMCTBAaxX BEUIECTB, UX MPEBPALLECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (DyH/ITaMEHTaIbHbIE 3aKOHBI XUMUU C MO3UIUU
COBPEMEHHOM HAYKH;

- c(hopMHUpPOBaTh HABBIKH (DYH/IaMEHTAJIBHBIX UCCIEIOBAaHUN JJIs1 U3yUSHHS CBOMCTB
BEIIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BATh HpI/IO6peTeHHBIe HABBIKU U 3HAHUA JUCHUIIIIMHBI B
poeCCUOHAIBHON JeSTEIHHOCTH.



Pe3yabTarsl 0CBOCHUS Y4eOHOM IHCIUTIINHbBI
OcBoeHme coaepkaHusl Y4eOHON JUCHUIIIMHBI «XHUMHs», O00eCHneunBaeT TOCTHIKECHUE
00y4YarIMMUCS CIESAYIOMHUX Pe3yIbTaTOB:

JIMYHOCTHBIX ® UYYBCTBO TOPJAOCTH M YBAXEHUS K HCTOPUU U JIOCTUIKEHUSIM
OTEYECTBEHHOM XMMHYECKON HAayKH; XMMUYECKU IPAMOTHOE MOBEJICHUE
B MPO(EeCCHOHANBLHON MEATEIBHOCTH W B OBITY MPU OOpAlIEHUH C
XUMHUYECKHMH BEIIECTBAMHU, MaTEPUAIAMH U IIPOLECCAMU;

® TOTOBHOCTb K IMPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIUY B U30paHHOH NPo(dhecCHOHAIBHON AEATEIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUECKOW HayKH U
XAMHYECKUX  TEXHOJOTMA  JJI1  TIOBBINICHWS  COOCTBEHHOTO
MHTEJJICKTYyaJIbHOTO pa3BUTHUA B BbIOpaHHOW Mpo¢heCCHOHATBHOM
JIeSITEJIbHOCTH;

MCTAIIPCAMCTHBIX | @ HCIIOJIb30BAHME pPA3JIMYHBIX BHJIOB O3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HWHTEIJICKTyallbHBIX oOmepanuii (MOCTaHOBKH  3a/1ayH,
(dbopMyIHpOBaHUS TUIIOTES, AHAJIN3A U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUUMHHO-CIIEACTBEHHBIX CBSI3€H, TOUCKA
aHajoroB, (HOpMyJIHUpPOBAHUS BBIBOJIOB) JUIsl PEIICHHS MOCTaBICHHOM
3aJa4uM, TPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJCHMS,
HAy4YHOTO OKCHEPUMEHTA) IS U3YYEHUS Pa3IU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

® JCIOJIb30BAaHUE PA3TMYHBIX MUCTOYHUKOB JUISI TIOJYUYEHUS] XUMUUYECKOU
uH(pOpMalli, YMEHHE OLICHUTh €€ JOCTOBEPHOCTb Ml JOCTH)KCHUS
XOpOIIUX PE3YJIbTATOB B MPOdeCCHOHATBHOU cdepe;

IIPEAMCTHBIX e chopMHPOBAHHOCTH MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOI
HAay4YHOU KapTUHE MHUpA; MOHUMaHWE POJIU XUMHUU B (HOPMHPOBAHUU
Kpyro3opa u (yHKIMOHATHLHOW TPaMOTHOCTH YeNOBEKa JUIS pPEIICHUS
MPaKTUYECKHUX 3a/1a4;

® BJIQJICHUE OCHOBOIMOJATAIOIIUMH XUMUUECKUMH MOHSATHUSIMH, TEOPUIMH,
3aKOHaMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHUE XUMHUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO [MO3HAHMS, HCTIOIB3YEMbIMU
B XMMHUU: HAONIOJACHHUEM, ONMUCAHHEM, HU3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSICHATH PE3YIbTaThl TPOBEACHHBIX OMBITOB U
JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHUSI TIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

e chOpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OIIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIAMU TEXHUKH OE30MaCHOCTH MPH HCHOJIb30BaHUU
XUMUYECKHUX BEIIECTB;

e cpopMHUPOBAHHOCTh COOCTBEHHOM TMO3WIUU MO OTHOIICHHIO K
XUMUYECKOW WH(DOPMAITUH, TTOJYIaeMON U3 pa3HBIX HICTOYHUKOB.

1.4. IlepeyeHb NJIAaHUPYEeMbIX pPe3yJbTATOB O00y4YeHHMsI MO AMCHUILIMHE (MepeYeHb
(opMupyeMbIX KOMIIETEHIIHI)

He mpexycMoTpeHsl.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThl

Bun yuebHoit paboTbl Bcero wacos ?eMeCT o 5
Y4yeOHasi Harpy3ka (Bcero) 64 64
AyIHuTOpPHBbIE 3aHATHS (BCEro) 64 64

B ToMm uncie:

3aHSTHS JIEKIMOHHOI'O THUIIA 32 32
IIPAKTUYECKHE 3aHATUsI (IPAKTUKYMBbI) 32 32
ITpomexxyTounas arrecranus (3K3aMeH/3auet/aud3ader) nudd.3auer
OO01mas Tpya0eMKOCTh 64 64

2.2. CTpyKTYypa IMCHUIIHHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HanmenoBanue pasjieiioB 1 TeM Beero Teopernyeck | IIpakTHyeck
oe o0yueHHe | We 3aHATHS

Pazjnen 1. O01iasi U HeopraHuyeckasi XuMHs 28 14 14
Beengenne Tema 1.1. Xumus — Hayka 0 BelecTBax 2 1 1
Tema 1.2. Ctpoenue aroma. [leprnoanueckuii 3akoH u
[lepuoanyeckas cucteMa XUMUYECKUX IEMEHTOB /. 4 2 2
N. MenpeneeBa
Tema 1.3. CtpoeHue BeniecTa 2 1 1
Tema 1.4. Xummnueckue peakuu 2 1 1
Tema 1.5. JIlucnepcHbie cuctembl. PacTBOpbI 2 1 1
Tema 1.6. OkucANTENBHO-BOCCTAHOBUTEIbHBIE ) 1 1
peakiuu. DNeKTPOXUMUYECKUE MPOIIECChI
Tema 1.7. Knaccuduxanus Bemects. [IpocTsie ) 1 1
BELIECTBA.
Tema 1.8. OcHOBHBIE KJIacChl HEOPTaHUYECKUX U 4 ) )
OpPraHMYECKUX COEANHEHUN
Tema 1.9. Xumus s1eMeHTOB 8 4 4
Pasnen 2. Oprannyeckasi XuMusi 36 18 18
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus ) 1 1
CTPOEHUS] OPraHUYECKUX COETUHEHUN
Tewma 2.2 [IpenenbHble YTIAEBOAOPOIbI 4 2 2
Tewma 2.3. DTuI€HOBbIE U JUEHOBBIE YTIIEBOAOPO,IbI 4 2 2
Tema 2.4. AnieTHiIEHOBBIE YTIIEBOJOPOIbI 2 1 1
Tewma 2.5. ApoMaTuueckue yriieBoI0POIbI 4 2 2
Tema 2.6. IIpupoiHbIE HCTOUHUKH YIIIEBOJLOPOIOB 2 1 1
Tema 2.7. 'uApOKCUIIBHBIE COCTMHEHHUS 4 2 2
Tema 2.8. Anberupl U KETOHBI 2 1 1
Tema 2.9. KapOoHOBBIE KUCIOThI U UX MPOU3BOJIHBIE 4 2 2
Tewma 2.10. YrneBoabl 2 1 1
Tema 2.11. AMUHBI, aMUHOKHCIIOTBI, OCITKH 4 2 2
Tema 2.12. A3orconeprkaliue reTepouuKInIecKre 2 1 1
coenuHeHus. HykiienHOBBIE KUCTOTHI
Bcero mo qucuuninze 64 32 32




2.3. TemaTnuyeckMii IJIAH U COJepPKAHUE YUEOHOM TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4e0OHOIro MaTepHuasia, IpaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB M TeM caMoCTosiTe/IbHAsA padoTa o0y4yaromerocs
1 2 3 4
Pa3nes 1. O0mas m Heopranmyeckasi XUuMHs
Jlekuun
Hayunble meronpl 1O3HaHUS BEIIECTB M XUMHUYECKHX SBJICHUH. Poiib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAYEHUE XHMHHM IIPU OCBOCHHMH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ectecTBeHHO-HAYYHOTO MPO(UIIS 1 1
Xumusi — HaykKa 0 | IpoeCCHOHATILHOIO 00pa30BaHMsL.
BELIECTBAX Jlekuuu
OcHoOBHbIE NIOHATHS XUMHH. 3aKOHbI XUMHUU. MI3MepeHne BeniecTsa.
IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 1 )
Pemenue 3a1a4 v ynpaxHEHHi 110 TEME.
Tema 1.2. Ctpoenue | Jlekuuu
aToMa. AToM — cnoxHas yactuna. CocraB aTOMHOIO siipa. DIEKTPOHHAs 000J10YKa
[lepuoanueckuit aToMOB. llepmoanyeckuii 3aKOH B CBETE€ COBPEMEHHOM TEOPHUH O CTPOECHUHU 2 1
3aKOH U atoMa. [lepuog4HOCTh B N3BMEHEHNUN CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
Ilepuoanueckas COETMHEHMIA.
cucremMa IIpakTnyeckue (1a6opaTopHbIE) 3aHATHSA
XUMUYECKUX DNEeKTPOHHBIE CXEMbI CTPOEHMS ATOMOB. DJIEKTPOHHbIE KOH(PUTYpariuu ) )
anementoB /l. U. aTOMOB. DJIEKTpOHHO-Tpadudeckas popmyina aToMa. XapakTepuCcTUKa
Menpeneesa XMMHUYECKOI'0 3JIEMEHTA 0 ero nojoxkeHuto B [lepuoanueckoit cucreme.
Jlekuunu
[TonsitTue o xumuueckon cBsizu. KoBasieHTHas Xxumuyeckas CBsi3b. MlOHHas 1 1
XMMHYECKas CBs3b. Meraumueckass XMMHMUYEcKas CBs3b. Bonopoanas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
Cxembl 00pa30BaHUs BEIIECTB C PAa3IMYHBIM THUIIOM CBsA3H. OmpeneneHue 1 ’

BAJICHTHOCTH M CTENIEHU OKUCJIEHHS] aTOMOB BelecTB. O3HAaKOMJIEHUE CO
CBOMCTBAaMH JIUCIIEPCHBIX CHUCTEM. Pellienne 3a1a4 v yrpaxHEeHUH 10 TEME.




Jlekuuu
Knaccudukanuss XuMHYECKUX peakIfii B OpraHnYeCKOd W HEOpTraHWYECKON

XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XUMHUYECKUX pPeaKLUii. XMMHUYECKOE PABHOBECHUE.
XuMuyeckue IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
peakuuu CocraBieHre TEPMOXMMHYECKUX ypaBHEHUH peakuuil. Bbeluucienue
CKOpOCTH peakiui. @@akTopbl, BIMSIOIMIME HA CKOPOCTbh XHMHUYECKOU
peakuun. Cmemienue xumudeckoro paBHoBecud. [Ipunuun Jle Illartenswe.
Pemrenne 3anau u ynpaxHeHUl 110 TEME.
Jlexnun
Ilonsatne o pgucnepcHelx cucremax. Ilonstue o pacrBopax. Teopus
ANEKTPOIUTUYECKON Jucconuanui. ['uaponus kak 0OMEeHHBIN IpoIiecc.
Tema 1.5. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
JucnepcHeie PactBopsl. PacTBoprmocTs BemiecTB B Bojie. CriocOObI BBIpaKEHUSI COCTaBa

CHUCTCMBI. PaCTBopBI

pactBopoB.  [lpurortoBiieHue  pacTBopa  3aJaHHOM  KOHLEHTpAaLUU.
DnexkTponutuyeckas aucconuanus. CuibHble W clladble 3JIEKTPOIUTHL.
Bonoponusriii mokazarens. Onpenenenue ph pactBopa anekTponura. Pemenne
3a/1a4 U yIpaXHEHHH 10 TeMe.

Jlekuuu

OKEEJI;?T;%HO_ OKUCINTENBHO-BOCCTAHOBUTEINIBHBIE peakuuu. Knaccudukarus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. XMMUYEeCKHE HCTOYHUKH TOKA.
BOCCT;IG{;I]:II;I;;{EHHC DJEeKTPOJIN3 PACIUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
s ——— IIpakTuyeckue (naﬁopaTvopﬂble) 3aHATHSA §
- CocraBieHue ypaBHEHHH OKHCIUTENILHO-BOCCTAHOBHTENBHEIX  PEAKIlH.
Pemrenue 3a1a4 1 yrpaxHeHHH TI0 TEME.
Jlekuunu
Tema 1.7, Krnaccugukanusa Heoprannueckux Beuiects. Merasibl. Koppo3us meTanios.
Knacenduxars O6ure cnocoObl mosyyeHust MeTayuioB. Hemerasibl.
semects, [pocThie IIpakTuyeckue (naﬁopaTvopHLIe) 3aHATASA
IN——— CocraBinenue ypaBHeHHH peakiuii 1o cxeme. CocTaBieHHE CXeM

JNIEKTPOJIM3a pACIUIaBOB W PacTBOPOB BellecTB. PerieHue 3agad u

YIPA)KHEHUM 110 TEME.

Jlekuuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPraHUYECKHUX 1
OpraHUYECKUX
COCTMHEHUN

Bonopoanbie coenunenust HemeTamwioB. OKCHIBI M aHTUIAPUIBI KApOOHOBBIX
kucnoT. Kucnorel opranuudeckne W Heopranudeckue. OCHOBaHHSA
OpraHMYecKMe ¢ HeopraHudeckue. AMGOTEpHbIE OpraHUYecKHe |
Heopranuueckue coequHenus. Conu. I'eHeTndeckas cBA3b MEXKAY KIacCaMu
OpPraHUYECKUX U HEOPraHUUECKUX COEAMHEHUN.

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAMU. XUMUYECKHE PEAKIIMHU MEKITY
HEOPraHUYECKUMH BellecTBaMU. [ Maposn3 cosel pa3anyHoro TUIA.
Pewrenue 3a1a4 u ynpaxHeHUN 110 TEME.

Tema 1.9. Xumus
JJIEMEHTOB

Jlexnun

s-Onementsl. Bogopon. Dnements! IA-rpynnsl. DnemenTsl [IA-rpynmnsl. p-
OneMeHThl. AnoMuHUNA. Yriepon U KpemHHil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpynisl. OneMeHTsl [VA-rpynnsl. d-DneMeHTHI.

IIpakTuyeckue (JiadopaTopHbie) 3aHATHS
N3yyeHne cBONCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, P- U d-3JIEMEHTOB.
Pemenue 3a1a4 v ynpaxHEHH 110 TEME.

Pasnen 2. Opranunyeckasi XuMusi

Tema 2.1 Ilpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUST OPraHUYECKHUX

OpraHUYEeCKON .
v, Teopmst coeaunenuit A. M. bytneposa. Kinaccudukarus opraHndeckux
or (')6an coeMHEHN . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCMHEHUSX U
p Croco0bl UX Pa3phIBa.
OpraHUYEeCKUX
. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
COECTMHEHU N -
Pelrenue 3a1a4 ¥ ynpaKHEHUN 110 TEME.
Jlexnun
I'omonornyecknii psg ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumMeHeHHe U criocoObl MOTyYeHHs aaKaHoB. [IMKiI0amKaHbl.
IIpenenbubie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YIJIEBOJOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT YTII€BOAOPOIOB.

CocrapieHre ypaBHEeHUH peakiuii 1o cxeme. Penienue 3a1ad u ynpaxHeHHi
10 TEME.
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Jlekuuu
l'omosornueckuit  psAx  ankeHoB. XUMHUYECKHME CBOMCTBA  AJKEHOB.
[IpumeHeHne W CHOcOOBI TMONYYeHHS aJIKCHOB. AnkagueHbl. OCHOBHBIC

Tema 2.3. MOHATHUS XMMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha IpuMepe NPOLyKTOB
ITUICHOBIC H IIOJINMEPU3ALIMH AJIKEHOB, AJIKAJUEHOB U UX raJIOr€HIIPOU3BOIHBIX).
yrﬂ?ggz?:;:)ilm IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX ()OPMYJT yTII€BOAOPOIOB.
CocrapieHue ypaBHEHUM peakiuii 1o cxeme. Pellienue 3a1ad v yrnpaxHeHUi
10 TEME.
Jlexnun
I'omonornyeckuii psij ankuHOB. XHMMHUYECKHE CBOWCTBA W IIPUMEHEHHUE
Tema 2.4. anKuHOB. IloyyeHue aJIKuHOB.
AneTuieHoBble IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YTIEBOIOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT yIII€BOAOPOIOB.
CocraBnenue ypaBHEHUH peakiuii mo cxeme. Pemenue 3aiay u ynpaxxHeHun
110 TEME.
Jlexknun
I'omostornueckuii psg apeHoB. XMMUYECKUE CBOMCTBA apeHOB. [IpumeHenue
Tema 2.5. U ITOJIyYEHUE apPEHOB.
Apomaruyeckue IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
YIJIEBOJOPOBI CocraBiieHr€e MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpMYJT YTII€BOJOPOJIOB.
CocraBiieHne ypaBHEHUH peakluii o cxeme. Pemenue 3a1a4y v ynpaxHeHUN
10 TEME.
Jlexknun
Tema 2.6. Heds. [Tpupoauslit u nonyTHbIM HedTsIHOHN ra3pl. KaMeHHBIH yroib.
IIpupoausie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
HUCTOYHUKH OnpeneneHre HalW4Msl HENpPEIENbHBIX YIJIEBOJOPOJOB B OEH3MHE U
YTJICBOAOPOAOB KepocuHe. PacTBOpUMOCTh  paznUuYHBIX  He(pTenpoaykToB (OeH3UHA,
KEpOCHHA, IN3eJIHHOTO TOIUIMBA, Ba3elnnHa, mapaduHa) Ipyr B ApyTe.
Tema 2.7. Jlexknun
I'mapoxkcuibHble Crpoenue u ki1accupuKanus CoMpToB. XMMUYECKHE CBOMCTBA M CIIOCOOBI
COETMHEHUS MTOJIyYEHUS CIUPTOB. MHOr0aTtoMHbIE CIUPTHL. PEHOIL.
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IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA

CocTaBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT
KHCIIOPOJICOICPKALLIMX OpraHu4YecKuX coequHenuil. CocraBieHue
YpaBHEHUH peakiui 1o cxeme. PelieHue 3a1ad v ynpakHeHUH 10 TeMe.

Jlekuuu
['omonoruyeckue psiapl alibIETHA0B U KETOHOB. XUMHYECKHE CBOMCTBA
QJIBJICTHJIOB ¥ KETOHOB. [I[prMeHeHne 1 MoTy4eHne KapOOHUITbHBIX

Tema 2.8. .
AT e IIBL 1 COCMHECHUI.
CCTOHDL IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYT
KHCJIOPOJICO/IEPKALLMX OpraHu4ecKuXx coequHenuil. CocraBieHue
YpaBHEHUN peakuuii o cxeme. Pelienue 3a1a4 u ynpaxHeHUH 110 TEME.
Jlexknun
I'omonoruueckuil psia npeaeabHbIX 0JHOOCHOBHBIX KApOOHOBBIX KUCIIOT.
Tema 2.9. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJIy4EHUsI KApOOHOBBIX KHUCIIOT.
Kap6oHoBsie OtnenbHbIe IpeACTaBUTENN U UX 3HaueHHue. CinoxxHble 3¢upsbl. XKUpHI.
KHUCJIOTBI M UX IIpakTnyeckue (1a6opaTopHbIe) 3aHATHSA
IIPOU3BOHBIE CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYT
KHCIIOPOJICO/IEPKAILIMX OpraHu4ecKuXx coequHeHnil. CocTaBieHue
YPaBHEHUH peakLui 1o cxeMe. Pellienue 3a1a4 ¥ ynpaKHEHUH 110 TEME.
Jlexknun
Tema 2.10. [Tonsitue 06 yrneBoaax. Monocaxapusl. Jlucaxapusl. [lonmucaxapuabl.
VITeBoEI IIpakTHYeckue (naﬁopaTopﬂblve) 3aHATHSA
Xumuueckue U (pu3ndeckre CBOWCTBA IIIOKO03bI M KpaxMana. CriocoObl ux
MTOJTYYEHHUSI.
Jlexnun

Tema 2.11. AMuHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanms u usomepust aMuHOB. XMMHUYECKHE CBOMCTBA aMUHOB.
[IpuMeHeHue U MoayYeHue aMUHOB. AMUHOKHCIIOTHL. benku.

IpakTuyeckue (1iabopaTopHbIe) 3aHATHUS

CocraBiieHHe MOJEKYISPHBIX U CTPYKTYPHBIX (DOPMYT a30TCOIEpKaIInX
OpraHnyveckux coequHeHnii. CocTaBieHUE ypaBHEHHI peakIifil 0 CXEME.
Pemenue 3a1a4 v ynpaxHEeHUH 110 TEME.

Jlekuuu
HyxkJienHOBbIE KUCTIOTHI.
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Tema 2.12.
A3zotcoaepxamue | [lpakTtudyeckue (JiabopaTopHbie) 3aHATHSA
rereporkianyeckiue | CocTaBieHHE MOJEKYJSPHBIX U CTPYKTYpPHBIX (OPMYJ a30TCOAEpKAIIUX

. N N 1 2
COCIMHEHMUS. OpraHUYeCcKUX coenHeHn. CoCTaBlIeHHE YPaBHEHUN PEaKLUi 110 CXEME.
Hykneunosbie Pemenue 3ana4 1 yrnpaxHeHUM 110 TEME.
KHUCJIOTBI

ﬂﬂ}l xapakmepucmuKku YpO6Hs OC60€EHUA y’-le6H020 mamepuana UCnoib3yromcs Cﬂebyiomue 0003HaAUEeHU:

1. — o3naxomumensvHulll (Y3Hasanue panee U3yueHHblx 00bEKMos, CGOUCMS), 2. — penpoOyKMueHbIll (bINOIHEHUE OesIMENbHOCIMU N0 00PA3YY, UHCIPYKYUU UTU OO PYKOBOOCTHBOM,)
3. — npodyxmugnblll (nIaHUposane U camocmosmenbHoe 6binoaHeHUe OesMeNbHOCIL, peuleHie NPoOdIeMHbIX 3a0ay)
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2.4. Conep:xanue pa3iejioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne H dopma
AUMEHOBaHUE
Coneprxanue paszuena TEKYILEro
pa3aeiioB U TeEM
KOHTPOJISI
| 2 3 4
1 cemecmp
Hayunsle MeTObI TO3HAHMS BELIECTB U XUMUYECKUX v
SIBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUU B XHUMMUH.

BBenenune 3HadeHne XuMuH 1pu ocBoennu npodeccuii CI10 u
cnenuanbHoctelt CI1O ecTecTBeHHO-HAYYHOTO TPOQHIIS
poheCCHOHATBHOTO 00Pa30BaHUS.

Paznen 1. OOuias 1 HeoprauuyecKasi XUMHS

1 Tema 1.1. Xumug | CoctaB BeliecTBa. XUMHUYECKHUE SJIEMEHTHL. 3aKOH vV, T
— HayKa o IIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyJIIpHOTO
BEILIECTBAX Y HEMOJIEKYJISIPHOT'O CTPOEHHMS. 3aKOH ABOTaJpo U €ro

cnencreus. M3smepenue Bemecrsa. Macca aToMOB U
MOJIEKYJ. ATOMHas equHuLa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJieKyJisipHas maccsl. KonnyecTBo BeniecTsa.
Yucno ABoraznpo. Monsipaas macca. 3aKoH ABOrajpo U €ro
clieACTBUs. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMM. ArperatHble COCTOSHMS BeulecTBa. TBepaoe
(kpucTaumueckoe u aMop(HOE), KHUIKOE U Ta3000pa3HOe
arperaTHble COCTOsIHUS BelecTBa. CMecH BEIECTB.
Paznnuns Mmexay cMecsiMu M XUMUYECKUMUCOETMHEHUSIMH.
MaccoBast u 00beMHas 10711 KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUH aToMa. vV, T
Crpoenne atoma. | KopryckyssipHO-BOJIHOBOH IyaJlu3M YacTHUL MUKPOMUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI M HEUTPOHBI.
3aKOH U W30TONBI M HYKIM/IBL. DNEKTPOHHAs 000I04YKa aTOMOB.
[lepuoanueckass | [loHsTHE 00 31EKTPOHHON OPOUTANIU U DJIEKTPOHHOM
cUcTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHo€), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB JI. 1. | 2JIeKTpOHOB 110 3HEPT€TUYECKUM YPOBHSAM, IOYPOBHSM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepru, npuHuumnom I[laynu u npaBunom I'yHza.
DNeKTpOHHBIE KOHPUTYpAIIUH AaTOMOB XUMHYECKUX
3JIEMEHTOB. BajieHTHBIE BO3MOXKHOCTH aTOMOB XMMHYECKHUX
AJIEMEHTOB. DJIEKTPOHHAS KJIacCU(PUKAIUS XUMUIECKUX
AJIEMEHTOB: -, p-, d-, f-2JIeMeHTEI.

[Tepuonnueckas cucteMa U cTpoeHne aroma. OU3N4YeCKuil
CMBICJI IOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB I'PYIIIIbI
u nepuoja. [lepuoauyeckoe N3MEHEHHE CBOMCTB
3JIEMEHTOB: paJnyca aToOMa; SHEPruy HOHU3ALNH;
3JIEKTPOOTPULIATEIBHOCTH. [[puUnHbBI N13MEHEHUS
METAUINYECKUX 1 HEMETAIUIMYECKUX CBOMCTB 3JIEMEHTOB B
TpyIIax ¥ IepUoax, B TOM YHCIIe OOJIBIINX U
cBepxOonpmx. 3Hauenue [leproandeckoro 3akoHa u
[Iepnonnueckoil cHCTEMBbl XMMUYECKUX 371eMeHTOB /1. .
MeneneeBa AJis pa3BUTUS HAYKH U IOHUMaHUS
XUMHYECKOW KapTUHBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTHEe 0 XUMHYECKOM CBSA3H. THUITBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKask ¥ BOJIOPOIHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas nossipHas U HENOoJIspHas
cBs3u. MonHas xumu4deckas cBsa3b. KpaitHuii ciyydait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MexaHu3M 00pa3oBaHHUs
HWOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKUE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIAMHU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINN B METAJIIIaX U
craBax. CBOMCTBa METAJNIMYECKOM cBA3U. Bomopoanas
XUMHYECKast CBA3b. MexaHn3M 00pa30oBaHUs TAKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIIpHAsT U
BHYTPUMOJICKYJISIPHAS BOJOPOAHBIC CBsi3U. DU3nuecKkue
CBOICTBA BEILIECTB C BOJIOPOIHOM CBSA3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHaumoHHOE Yucio
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHsIsl 1 BHeLTHSS cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCKor Xxumuu. IIoHATHE O XUMUYECKON peaKuu.
Peakuuu, naymue 6e3 n3MEHEHHsI KAYECTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNs XMMUYECKUX peaklnid. BHyTpeHHss 3Heprus,
sHTaNBIHA. TernnoBoi 3 (HeKT XUMUIECKUX PEaKITHIA.
Tepmoxnmuueckue ypaBHeHus. CTaHnapTHast SHTAJIBIINS
peakmuii u oopa3zoBanus Bemect. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN PEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHHSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacCTHIL.
['pyOoaucniepcHble U TOHKOAMCTIEPCHBIE CUCTEMBI. D (PeKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PacTBOpPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOK
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKasi IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEII U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALMU pacTBOpoB. Teopust
3IEKTPOJUTHYECKON JUCConMai. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKUX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
NMEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bomopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB YIEKTPOJUTOB. [ MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruipoims
OpraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOM EATEIBHOCTH UEIOBEKA.
OO6parumblii TuApoaN3 cosield. CTyIeHYaThIi THIPOIIU3.
[IpakTuecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnautenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAaHOBUTENBH | OKHMCIUTEIBHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTD.
bI€ pEaKLUU. Knaccudukanus oKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ MTPOLIECCHI MOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIHAJIOB (3JIEKTPOXUMHUYECKUHN psAJ HAIIPSKEHUH
MeTaJlyIoB). ['abBaHNYECKUE 3JIEMEHTBI U IPUHIUIIBI UX
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
aNeKTposIUTOB. [Iponecchl, mpoucxonauive Ha KaToue u
aHoJie. Y paBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTH4eckoe NPUMEHEHUE JIEKTPOJIN3aA.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | COXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (UX
BEIICCTB. KJ1accupuUKalus, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCOOBI MosryueHust). Metaiuisl. [lonoxxenue
METAJUIOB B MIEPHOAMYECKON CHCTEME U 0COOCHHOCTH
BeIHecTBa. cTpoeHus ux aromoB. O0nMe pu3nyeckue 1 XUMHUYECKHUe
cBoiicTBa MeTaiioB. [IpombliluieHHbIE U 1a00paTOPHBIE
crnioco0bl noay4yenus meramioB. Hemerasmiel. [lonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0mnMe pu3nyeckue 1 XuUMHYECKUe
cBoiicTBa HeMeTaoB. [IpombllieHHBIE U Ta0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTH OpraHnuyeckue
KJIaCChl u Heopranunyeckue. Knaccuukanmst opraHn4eckux u
HEOPraHMYeCKUX | HEOpraHW4ecKux KucioT. OOmme cBOWCTBA KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKUE U HEOPraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ['eHeTnyecKas CBsA3b MEXAY
KJIACCAaMH OPraHUYeCKHX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BOWCTBEHHOE MONI0XKEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.
Pone Bopopona B )xuBOM U HexXUBOU nipupoae. Boxa. Ponb
BOJIbI KaK Cpe000pa3yoIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmias xapakTepucTHKa
1iesnouHbIX MeTayoB. [lonyuenue, puznueckue u
XMMHYECKHE CBOMCTBA LIEIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJIbKoreHoB. [lonyuenue, ux ¢pusndeckue u
XUMHUYEeCKue cBorcTBa. DieMmeHTsl [V , V A-rpynm. OOmas
XapaKTEPUCTHUKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxenusd B [lepuognueckoii cucreme anemenToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannydeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumun. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHHS TEOPUU CTPOeHHUs A. M.
bytneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepuun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHMuecKux BEIIeCTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoi 1enu. [lonsaTue pyHKIMOHATHHON
rpynisl. [loHsTHE O TUIIAX 1 MEXaHU3MaX peakiuil B
OPraHNu4eCKOr XMMHUH.
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Tema 2.2
[Ipenenbubie
YTJIEBOOPO/IbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
pCAC/IbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
MpeiebHBIX YTIIEBOAOPOIOB. XUMUYECKUE CBOWCTBA
aJIkaHOB. Peakuinu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCICHHUS
AJIKaHOB. erKI/IHF AJIKaAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBINIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepHu3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIE CIOCOOBI MOTYYEHHS aTKaHOB:
IMOJIYUCHHUEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOJyYEeHNE CHHTETUYECKOT0 OEH3MHA,
razuuKanus yris, rTupupoBaHUEe alIKaHOB.
JlaGopaTopHble crIOCOOBI MOIYYECHUS aTKAaHOB: CUHTE3
Bropua, nexap-0okcunupoBaHue, Tupoian3 kapouaa
anmoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lonydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
paluKaJIbHOIO 3aMELICHHUS.

12

Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YTJIEBOJOPOABI

['omonoruueckuii psan u odmas Gopmysia alKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKKIIacCOBas,
YIJIEPOTHOTO CKEJIETa, MOJIOKEHUS KPATHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIUH,
runpupoBanus. [Ipasuno MapkoBHuKoOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lonsaTue u
KJaccuUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PACIIOJIOKEHUIO KPATHBIX CBSI3EH B MOJIEKYJIE.
HomeHnknarypa 1MEHOBBIX YIJI€BOIOPOI0B. XUMUUYECKUE
cBoiicTBa ankaaueHoB. [Tommmepusarus queHoB. CriocoOb
MOJIy4EHHUs TUEHOBBIX yTIeBo10poa0B: padboTsl C. B.
JlebeneBa, neruApUPOBAHNE ATKAHOB.
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Tema 2 .4.
AtnieTniieHOBEBIE
YIJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyia alKHMHOB.
Homenknarypa aneTuIeHOBBIX yIIIeBoJOpoaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IIpaBuno MapkoBHUKOBa

17




MPUMEHUTEIBHO K areTuieHam. [1o1BHKHOCTh aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoA0po0B. [lonuBuHmMIaneTar.
[Tonyuenue ankuHoB. [losydyeHune arnieTuieHa NMpoIn30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMaTuydeckue
YIJIIEBOIOPOABI

Benzoun kak npeacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHUs 00 IEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun Oenzona. 'omonoru 6eH3051a, UX HOMEHKJIATypa,
obmias popmyna. Ouznueckre CBOMCTBA apEHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUs, CyIbdupoBanus. Peakiuu
THJIPUPOBAHUS M IPUCOCTUHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKH APOMATUICCKUX YTIIEBOJIO-
pPOJIOB. ApoMaTu3alus aJKaHOB U IIUKJIOAIKAHOB.
AnkunupoBaHue OeH307a.
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Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIIEBOJIOPOJOB

Haxoxnenue B mpupojie, coctaB U PU3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepadboTka HEPTH.
Pextudukanus HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IeieHHs,
WX UCHoJib30BaHue. Bropuunas nepepadboTka
HedTenpoaykToB. KayecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIYTHOTO T'a30B,
HX MPAKTUYECKOE UCMO0JIb30BaHUE. KaMeHHBIN yroJib.
OCHOBHBIE HaNPABJICHHS UCIIOJIb30BaHUSI KAMEHHOTO YIJISL.
KokcoBanue KaMEHHOTO yTJisi, BA)KHEHIINE MPOLYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE acTIeKThl JOOBIYH,
nepepabOTKH U UCTIOIb30BaHUSI TOPIOYHMX MCKOIMAEMBbIX.
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Tema 2.7.
I'mapokcusbHbIE
COCTMHCHUS

Krnaccudukanus cnupToB 0 TUIY YTIEBOJIOPOIHOTO
paaukana, Yuciy TUIAPOKCHUIBHBIX TPYII U THITY aToMa
yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHOM TPYHIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue CTpoeHus: CiupTOB Ha
ux Qusnyeckue cBorcTBa. ['oMoaoruueckuii psj
MpeAeNIbHBIX OJJHOATOMHBIX cIUPTOB. 30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gopmya.
XHUMHUYECKHE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH MPEENIbHBIX OJTHOATOMHBIX CIIUPTOB.
Peaknuu, noarBepkaaronme KUCIOTHbIE CBOWCTBA
cnupToB. Peakiiuu 3amMenieHus: THIPOKCUILHOM TPYIIITHIL.
MexMonekysipHas Jeruapatanns ClIUpTOB, YCIOBUS
obOpazoBanus POCThIX A3PupoB. CrocoObI MOTyISHUS
cnupToB. ['uaponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ MpoBeAcHUs. BoccTaHOBIEHNE
KapOOHUJILHBIX COEAMHEHUN. MHOTOATOMHBIE CIIUPTHI.
N3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KAU€CTBEHHOE
oOHapyxeHue. OTAeNbHbIe MPEACTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI MX MOJTYYCHUS,
MpakTuyeckoe npumeHenne. eHost. DNeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA ¥ THIPOKCHIIBHOW IPYIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIHS ero
XMUMHYECKOro crpoeHus. bpomupoBanue deHona
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCJIOTa, €€ CBOIcTBa U npuMeHeHue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIEKCOB ¢ noHoM Fe*”. Tlpumenenue
¢enona. IloxydyeHue geHosa B IPOMBIIIIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psiapl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIIBHBIX COEUHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOMU Ipyninbl. MI30Mepusi 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIMM HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
noJjiyuyeHue KapOOHUIIbHBIX coeAnHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIUICHHOCTH.
Anblieruzipl 1 KETOHbI B IpHpoJie (3¢upHbIe Macia,
dbepomonsnl). [TonydyeHne kKapOOHUIBLHBIX COSAMHCHHIA
OKHCJICHUEM CIIUPTOB, TUApATAllME aJKNHOB, OKUCICHUEM
YIJIEBOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI B UX
MIPOU3BOTHBIC

[TonsaTne 0 KapOOHOBBIX KMCIOTaX M UX KJIaCCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOM Tpymiibl. "'oMonorndeckuii psi
MpeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcaI0T. OOpa3zoBaHue PyHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepudurani. AHTUAPUABI KapOOHOBBIX KUCIIOT, X
nojiyyeHue u npumenenue. CriocoObl morydeHus
KapOOHOBBIX KUCHOT. OOLIME Cr1OCOOBI MOTYUYEHHUS:
OKHCJICHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJIern1oB. BaxkHeiiue npeacraBuTeny KapOOHOBBIX
KHCJIOT, X OMosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KuciaoTaMUu. CriocoObl
MOJIy4€HHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mperCcTaBUTEIb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pupoB. KUphI Kak CIIOKHBIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJSIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
WX UCIIOJIb30BaHME B OBITY U MpOMbIIIIeHHOCTH. Coun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromtue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M OOIIECTBA.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XMMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THOW KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CHUpPTa: B3aMMOJICUCTBHE TITFOKO3bI C THAPOKCHUIOM MEIN
(IT). Paznuunbie TUITBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHE ITI0KO03bl. PPYyKTO3a KaK U30MEp
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI M1 XUMHUECKHUX
CBOMCTB IIOKO3bI U ppyKTO3bl. DPYyKTO3a B MPUPOJE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHe U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a u MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. O01IEE CTPOECHUE TTOJIMCAXAPUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. @u3znueckue cBocTBa
Kpaxmaja, €ro HaX0XJACHUE B IPUPOJIE U OUOToTrHIYecKas
pouib. ' muKkoreH. XuMuuyeckue CBOMCTBA Kpaxmaia.
CpaBHEHHE CBOMCTB KpaxmaJia U LEJUTFOI03BL.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omonoruueckue vV, T
AmuHsl, PsLIIBI IPEENIbHBIX ATU(PaTHIECKUX U apOMaTUYECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUYECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noydeHne aMUHOB.

[TonaTne 06 aMUHOKHCIIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [[BOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYMHBI. Peakium KoH1eHcaluu.
Ilentuanas cBsi3p. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyyenre aMuHOKHUCIOT, UX
npUMeHeHue U Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YeTBEPTUUHAS CTPYKTYpPhI OEIIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypanus, TuapoIIn3,
KayecTBEHHbIE (LBETHBIE) peakuu. buonornueckue
(GyHKIIMU OEIKOB, MX 3HAYCHHUE.

21 | Tema 2.12. v, T
HykiienHoBble KUCI0THL. HyKIeMHOBbIE KMCIOTHI KaK

A3oTcoaepxaiu
. MIpUPOHBIE MoauMepsl. HykieoTuasl, uX cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poJib
TeTEPOLUKINYEC
atoro npouecca B mpupoae. [lonstue [JHK n PHK.
KHE COCTUHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpUUHAS CTPYKTYypa.
Hyxiennosbie
Pernukarusa JJHK.
KHMCJIOTBI

[Tpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctHolit onpoc, KP — koHTponbHas
pabora
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2.4.2./2.4.3. llpakTnyecKue 3aHATUS/ CEMUHAPBI

No ®dopma
HaumenoBanue
Copepxanue pazzena TEKYIIETo
pa3esoB U TeM
KOHTPOJISI
1 2 3 4
1 cemecmp
HayuHble MeTo/1bI TO3HAHUS BELIECTB U XUMUYECKHUX v
sBJIeHUH. PoJb KCnieprMeHTa 1 TeOpUr B XUMHUU.

Beenenue 3HaueHnue xuMuu ipu ocBoenuu npodeccuit CI10 u
cnernuansHocTeit CITO ecTecTBeHHO-HAYyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00pa30BaHHS.

Pazgen 1. O0mas u HeopraHudeckasi XUMHsI

1 Tema 1.1. Xumus | CocraB BelllecTBa. XMMHYECKHE DJIEMEHTEI. 3aKOH vV, T
— HayKa o MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyJIIpHOTO
BelIeCTBax 1 HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnenctus. MI3amepenue BemiectBa. Macca aToMOB #
MOJIEKYJI. ATOMHAas equHuIa Macchl. OTHOCUTENbHBIE
aTOMHas U MoJieKyJsipHasi Macchl. KonnyecTBo BemiecTa.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
crnencTBusl. MossipHbI 00beM BEIIeCTB B ra3000pa3HOM
COCTOSIHMM. ATperaTHble COCTOSIHMS BelllecTBa. 1Bepoe
(kpucTtammnueckoe u aMop(Hoe), KUAKOE ¥ ra3000pa3HOE
arperarHble cocTosiHus BeulecTBa. CMecH BELIECTB.
Paznuums Mexxay cMecsiMu M XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHas 10JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPEACTABIICHUS O CTPOEHUU aToMa. vV, T
Crpoenne atoMa. | KopryckyssipHO-BOJIHOBOH Jyallu3M YacTHUL MUKPOMHpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBI M HYKIM/IBL. DNEKTPOHHAs 000I04YKa aTOMOB.
[lepuognueckass | [loHsTHE 00 31EKTPOHHON OPOUTANIU U DJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHo€), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2IeKTpOHOB 110 3HEPTeTUYECKUM YPOBHSAM, IOYPOBHSM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepru, npuHuumnom I[laynu u npaBunom I'yHza.
DNeKTpOHHBIE KOHPUTYpAIIUH AaTOMOB XUMHYECKUX
3JIEMEHTOB. BajieHTHBIE BO3MOXKHOCTH aTOMOB XMMHYECKHUX
AJIEMEHTOB. DJIEKTPOHHAS KJIacCU(PUKAIUS XUMHUIECKUX
AJIIEMEHTOB: S-, p-, d-, f-2JIeMeHTEI.

[Tepuonnueckas cucteMa U cTpoeHre aroma. OU3N4YeCcKuil
CMBICJI IOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB I'PYIIIIbI
u nepuoja. [lepuoanyeckoe N3MEHEHHE CBOMCTB
3JIEMEHTOB: paJuyca aToOMa; SHEPruy HOHU3ALINH;
3JIEKTPOOTPULIATEIBHOCTH. [[puUnHbBI N13MEHEHUS
METAUINYECKUX 1 HEMETAIUIMYECKUX CBOMCTB 3JIEMEHTOB B
TPyIIax ¥ IepUoax, B TOM YHCIIe OOJIBIINX U
cBepxOonpmx. 3Hauenue [leproandeckoro 3akoHa u
[Iepnonnueckoil cuCTeMbl XMMUYECKUX 371eMeHTOB /1. 1.
MeneneeBa AJis pa3BUTUS HAYKU U IOHUMaHUS
XUMHYECKOW KapTUHBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTHEe 0 XUMHYECKOM CBSA3H. THUITBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKask ¥ BOJIOPOIHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas nossipHas U HENOoJIspHas
cBs3u. MonHas xumu4deckas cBsa3b. KpaitHuii ciyydait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MexaHu3M 00pa3oBaHHUs
HWOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKUE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIAMHU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINN B METAJIIIaX U
craBax. CBOMCTBa METAJNIMYECKOM cBA3U. Bomopoanas
XUMHYECKast CBA3b. MexaHn3M 00pa30oBaHUs TAKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIIpHAsT U
BHYTPUMOJICKYJISIPHAS BOJOPOAHBIC CBsi3U. DU3nuecKkue
CBOICTBA BEILIECTB C BOJIOPOIHOM CBSA3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHaumoHHOE Yucio
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHsIsl 1 BHeLTHSS cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCKor Xxumuu. IIoHATHE O XUMUYECKON peaKuu.
Peakuuu, naymue 6e3 n3MEHEHHsI KAYECTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNs XMMUYECKUX peaklnid. BHyTpeHHss 3Heprus,
sHTaNBIHA. TernnoBoi 3 (HeKT XUMUIECKUX PEaKITHIA.
Tepmoxnmuueckue ypaBHeHus. CTaHnapTHast SHTAJIBIINS
peakmuii u oopa3zoBanus Bemect. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN PEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHHSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacCTHIL.
['pyOoaucniepcHble U TOHKOAMCTIEPCHBIE CUCTEMBI. D (PeKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PacTBOpPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOK
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKasi IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEII U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALMU pacTBOpoB. Teopust
3IEKTPOJUTHYECKON JUCConMai. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKUX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
NMEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bomopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB YIEKTPOJUTOB. [ MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruipoims
OpraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOM EATEIBHOCTH UEIOBEKA.
OO6parumblii TuApoaN3 cosield. CTyIeHYaThIi THIPOIIU3.
[IpakTuecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnautenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAaHOBUTENBH | OKHMCIUTEIBHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTD.
bI€ pEaKLUU. Knaccudukanus oKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ MTPOLIECCHI MOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIHAJIOB (3JIEKTPOXUMHUYECKUHN psAJ HAIIPSKEHUH
MeTaJlyIoB). ['abBaHNYECKUE 3JIEMEHTBI U IPUHIUIIBI UX
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
aNeKTposIUTOB. [Iponecchl, mpoucxonauive Ha KaToue u
aHoJie. Y paBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTH4eckoe NPUMEHEHUE JIEKTPOJIN3aA.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | COXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (UX
BEIICCTB. KJ1accupuUKalus, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCOOBI MosryueHust). Metaiuisl. [lonoxxenue
METAJUIOB B MIEPHOAMYECKON CHCTEME U 0COOCHHOCTH
BeIHecTBa. cTpoeHus ux aromoB. O0nMe pu3nyeckue 1 XUMHUYECKHUe
cBoiicTBa MeTaiioB. [IpombliluieHHbIE U 1a00paTOPHBIE
crnioco0bl noay4yenus meramioB. Hemerasmiel. [lonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0mnMe pu3nyeckue 1 XuUMHYECKUe
cBoiicTBa HeMeTaoB. [IpombllieHHBIE U Ta0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTH OpraHnuyeckue
KJIaCChl u Heopranunyeckue. Knaccuukanmst opraHn4eckux u
HEOPraHMYeCKUX | HEOpraHW4ecKux KucioT. OOmme cBOWCTBA KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKUE U HEOPraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ['eHeTnyecKas CBsA3b MEXAY
KJIACCAaMH OPraHUYeCKHX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BOWCTBEHHOE MONI0XKEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.

Pone Bopopona B )xuBOM U HexXUBOU nipupoae. Boxa. Ponb
BOJIbI KaK Cpe000pa3yoIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmias xapakTepucTHKa
1iesnouHbIX MeTayoB. [lonyuenue, puznueckue u

XHUMHYECKHUE CBOMCTBA IEIOYHBIX METAJIJIOB. p-3HCMCHTBI.

XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJIbKoreHoB. [lonyuenue, ux ¢pusndeckue u
XUMHUYECKHe cBorcTBa. DneMeHTsl [V, V A-rpynmn. Ob6mas
XapaKTEPUCTHUKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxenusd B [lepuognueckoii cucreme anemenToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannydeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumun. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHus A. M.
bytneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepuun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHMuecKux BEIIeCTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoi 1enu. [lousaTue GyHKIMOHATBHON
rpynisl. [loHsTHE O TUIIAX 1 MEXaHU3MaX peakiuil B
OPraHU4eCKOr XMMHUH.
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Tema 2.2
[Ipenenbubie
YTJIEBOOPO/IbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
pCAC/IbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
MpeieibHBIX YTIIEBOAOPOIOB. XUMUYECKUE CBOWCTBA
aJIkaHOB. Peakuinu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCICHHUS
AJIKaHOB. erKI/IHF AJIKaAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBINIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepHu3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIE CTIOCOOBI MOTYYEHHS aTKaHOB:
IMOJIYUCHHUEC U3 ITPUPOAHBIX HCTOYHHUKOB, KPCKHHT
napauHOB, MOJyYEeHNE CHHTETUYECKOT0 OEH3MHA,
razuuKanus yris, rTupupoBaHUEe alIKaHOB.
JlaGopaTopHble crIOCOOBI MOIYYECHUS aTKAaHOB: CUHTE3
Bropua, nexap-0okcunupoBaHue, THapoau3 Kapouaa
anmomMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lonydenue u
¢u3nyeckre CBOMCTBA LUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peaknu nprucoeIMHeHus 1
paluKaJIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YTJIEBOJOPOABI

['omonoruueckuii psan u odmas Gopmysia aaTKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKKIIacCOBas,
YIJIEPOTHOTO CKEJIETa, MOJIOKEHUS KPATHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XHUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunu
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THAPATAIINH,
runpupoBanus. [Ipasuno MapkoBHuKoOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lonsaTue u
KJaccuUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PACIIOJIOKEHUIO KPATHBIX CBSI3EH B MOJIEKYJIE.
Homenknarypa 1ME€HOBBIX YIJIE€BOIOPOJOB. XUMUUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusarus queHoB. CriocoOb!
MOJIy4EHHUs TUEHOBBIX yTIeBo10poa0B: padboTsl C. B.
JlebeneBa, neruApUPOBAHNE ATKAHOB.
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Tema 2 .4.
AtnieTniieHOBEBIE
YIJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyia alKHMHOB.
Homenknarypa aneTuIeHOBBIX yIIIeBoJOpoaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IIpaBuno MapkoBHUKOBa
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MPUMEHUTEIBHO K areTuieHam. [1o1BHKHOCTh aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoA0po0B. [lonuBuHmMIaneTar.
[Tonyuenue ankuHoB. [losydyeHune arnieTuieHa NMpoIn30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMaTuydeckue
YIJIIEBOIOPOABI

Benzoun kak npeacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHUs 00 IEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun Oenzona. 'omonoru 6eH3051a, UX HOMEHKJIATypa,
obmias popmyna. Ouznueckre CBOMCTBA apEHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUs, CyIbdupoBanus. Peakiuu
THJIPUPOBAHUS M IPUCOCTUHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKH APOMATUICCKUX YTIIEBOJIO-
pPOJIOB. ApoMaTu3alus aJKaHOB U IIUKJIOAIKAHOB.
AnkunupoBaHue OeH307a.
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Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIIEBOJIOPOJOB

Haxoxnenue B mpupojie, coctaB U PU3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepadboTka HEPTH.
Pextudukanus HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IeieHHs,
WX UCHoJib30BaHue. Bropuunas nepepadboTka
HedTenpoaykToB. KayecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIYTHOTO T'a30B,
HX MPAKTUYECKOE UCMO0JIb30BaHUE. KaMeHHBIN yroJib.
OCHOBHBIE HaNPABJICHHS UCIIOJIb30BaHUSI KAMEHHOTO YIJISL.
KokcoBanue KaMEHHOTO yTJisi, BA)KHEHIINE MPOLYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE acTIeKThl JOOBIYH,
nepepabOTKH U UCTIOIb30BaHUSI TOPIOYHMX MCKOIMAEMBbIX.
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Tema 2.7.
I'mapokcusbHbIE
COCTMHCHUS

Krnaccudukanus cnupToB 0 TUIY YTIEBOJIOPOIHOTO
paaukana, Yuciy TUIAPOKCHUIBHBIX TPYII U THITY aToMa
yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHOM TPYHIION.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue CTpoeHus: CiupTOB Ha
ux ¢pu3nYecKue CBOMCTBA. [ OMONIOTHYECKUH psif
MpeAeNIbHBIX OJJHOATOMHBIX cIUPTOB. M30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gpopmya.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB. PeakiimoHHas
CIIOCOOHOCTH MPENETBbHBIX OJHOATOMHBIX CITHPTOB.
Peakuuu, noarBepkaarome KUCIOTHbIE CBOWCTBA
cnupToB. Peakninu 3amenieHus THIPOKCUITLHOM TPYIIITHIL.
MexMonekysipHas Jeruapatanus ClIUpTOB, YCIOBUS
obOpazoBanus TPOCTHIX A3PupoB. CrIocoObI MOTyISHUS
cnupToB. ['uaponu3 ranoreHankaHoB. [ 'uaparanus
AJIKEHOB, YCIIOBHS €€ poBeJeHUs. BoccTaHoBIeHUE
KapOOHUJIbHBIX COEAMHEHUN. MHOTOaTOMHBIE CITUPTHI.
N3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KAU€CTBEHHOE
oOHapyxeHue. OTAeNbHbIe MPEACTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI MX MOJTYYCHUS,
MpaKkTUYecKoe npuMeHeHne. eHos. DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA ¥ THIPOKCHIIBHOW IPYIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIHS ero
XMUMHYECKOro crpoeHus. bpomupoBanue deHona
(xauecTBEHHas peakusi), HUTpOBaHUE (TMKPUHOBAs
KHCJIOTa, e cBOiicTBa U npumeHenue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIEKCOB ¢ noHoM Fe*”. Tlpumenenue
¢enona. IloxydyeHue geHosa B IPOMBIIIIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psiapl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIIBHBIX COEUHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOMU Ipyninbl. MI30Mepusi 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIMM HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
noJjiyuyeHue KapOOHUIIbHBIX coeAnHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIUICHHOCTH.
Anblieruzipl 1 KETOHbI B IpHpoJie (3¢upHbIe Macia,
dbepomonsnl). [TonydyeHne kKapOOHUIBLHBIX COSAMHCHHIA
OKHCJICHUEM CIIUPTOB, TUApATAllME aJKNHOB, OKUCICHUEM
YIJIEBOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI B UX
MIPOU3BOTHBIC

[TonsaTne 0 KapOOHOBBIX KMCIOTaX M UX KJIaCCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOM Tpymiibl. "'oMonorndeckuii psi
MpeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcaI0T. OOpa3zoBaHue PyHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepudurani. AHTUAPUABI KapOOHOBBIX KUCIIOT, X
nojiyyeHue u npumenenue. CriocoObl morydeHus
KapOOHOBBIX KUCHOT. OOLIME Cr1OCOOBI MOTYUYEHHUS:
OKHCJICHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJIern1oB. BaxkHeiiue npeacraBuTeny KapOOHOBBIX
KHCJIOT, X OMosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KuciaoTaMUu. CriocoObl
MOJIy4€HHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mperCcTaBUTEIb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pupoB. KUphI Kak CIIOKHBIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJSIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
WX UCIIOJIb30BaHME B OBITY U MpOMbIIIIeHHOCTH. Coun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromtue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M OOIIECTBa.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XMMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THOW KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CHUpPTa: B3aMMOJICHCTBHE TIIIOKO3bI C TUAPOKCHIOM MEIN
(IT). Paznuunbie TUITBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHE ITI0KO03bl. PPYyKTO3a KaK U30MEp
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI M1 XUMHUECKHUX
CBOMCTB IIOKO3bI U (ppykTO3bl. DpyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHe U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a u MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. O01IEE CTPOECHUE TTOJIMCAXAPUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. @u3znueckue cBocTBa
Kpaxmaja, ero HaX0XJACHUE B PUPOJIE U OUOTOTHYeCcKas
pouib. ' muKkoreH. XuMuuyeckue CBOMCTBA Kpaxmaia.
CpaBHEHHE CBOMCTB KpaxmaJia U LEJUTFOI03BL.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omonoruueckue vV, T
AmuHsl, psLIBI IPEENIbHBIX ATU(PATHYECKUX U apOMATHYECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUYECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noydeHne aMUHOB.

[TonaTne 06 aMUHOKHCIIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [[BOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYNHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3p. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyyenre aMuHOKHUCIOT, UX
npUMeHeHue U Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYpPhI OEIIKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TOpEHHeE, IeHATypaLus,
THIPOJIN3, KaUECTBEHHbIE (LIBETHBIE) PEAKIUH.
buonornyeckue GyHKIMU O€NKOB, MX 3HAUEHHE.

21 | Tema 2.12. vV, T
HyxknennoBbie kucnoTsl. HykenHOBBIE KUCIOTHI Kak

A3o0TCcoaepKalu
. NpUpoAHbIE oJuMepsl. HykneoTuasl, Ux cTtpoeHue,
npuMepsl. AT® u AJI®D, ux B3auMONPEBPALLEHNE U POJIb
reTePOLUKINYEC
storo npouecca B npupoje. [lonstue JTHK u PHK.
KHE COCIUHEHUS.
Crpoenne JIHK, ee nepBuyHas u BTOpu4Hasi CTPYKTypa.
HyxnennoBbie
Pennukarusa JJHK.
KHUCJIOTBI

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — yctaolii onpoc, KP — koHTponbHas
pabota

2.4.4. CoaepxxaHue caMOCTOATEJIbLHOM PadoThI

He npexycmoTpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOO0ecrmeYyeHHUs /JIsi CaAMOCTOAATEbHON PadoThI
00y4YaKOIIHUXCS M0 TUCHHILINHE

He npexycmoTpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTUH NPU NMPOBEACHUM JIEKIU

Buap! npuMeHsieMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHl

Koi-Bo
Jac

1 2 3 4

1 Benenue. Tema 1.1. XumMusi — HayKka 0 BelleCTBax 1

Tema 1.2. Ctpoenue aroma. [lepuogudeckuii 3aKoH 1
2 [[lepuoguueckas cuctemMa XMMHUYECKUX 37eMeHToB Jl. U. 2
Menneneesa

3 [Tema 1.3. Ctpoenue BemecTBa

4 Tema 1.4. Xumudeckue peakuu

5 [Tema 1.5. lucnepcHbie cuctembl. PacTBopbI

[SRa N [ S [ —

Tema 1.6. OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC pPCeaKunu.
QHGKTPOXI/IMI/I‘IeCKI/Ie IMponeCChl

7 |Tema 1.7. Knaccudukanus Bemects. [IpocTrie BemecTBa. 1

Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPIraHUYECKUX 2
COCIUHCHMMH HUKT-TexHonoruu,

9 |Tema 1.9. XuMus >J1€MEHTOB [TpoGieMHBIE JIEKIIHUH, 4

[a—

10 Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopust CTpoeHUs JIEKLIUU-
OpPraHUYECKUX COECIUHEHUI BU3yaau3anuu,

11 [Tema 2.2 IIpenenbHbIe YTIEBOAOPOIBI MYJIbTUMETHIHBIC

Ipe3eHTalluu
12 [Tema 2.3. DTUICHOBBIC ¥ TUSHOBBIE YTIIEBOAOPOIbI p 1

13 [Tema 2.4. AueTuineHOBBIE YITIEBOIOPOIbI

14 [Tema 2.5. ApomaTHyeCcKH€ yTJIEBOIOPOIbI

15 [Tema 2.6. IIpupoaHble HCTOYHUKH YTJIEBOIOPOIOB

16 [Tema 2.7. I'unpoKcUIbHBIC COCAMHEHUS

17 [Tema 2.8. Anpaeruanbl 1 KETOHEI

18 [Tema 2.9. KapOoHOBBIE KUCIOTHI M UX IPOU3BOIHBIC

19 |Tema 2.10. YrieBoast

20 [Tema 2.11. AMHHBI, aMUHOKHCIIOTHI, OCJIKU

=N =N =N =] N =] NN

Tema 2.12. A3oTcoaeprKkalinue reTepoLruKIndecKue

21
coeauHenys. HyknenHOBbIE KUCIOTBI

(98]
[\

Toro o kypcy
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3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHH NP MPOBEACHUM NMPAKTHYECKUX 3aAHATHIA

Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOT U1
1 |Bsenenue. Tema 1.1. Xumust — Hayka o BeliecTBax 1
Tema 1.2. Ctpoenue aroma. Ileproanuecknii 3aKoH 1
2 |Ilepuomnyeckast cuicteMa XUMHAYeCKUX eMeHToB /1. 1. 2
Menneneesa
Tema 1.3. CtpoeHue BelecTBa 1
4 |Tema 1.4. Xumuueckue peakiuu 1
Tema 1.5. lucnepcHeie cuctemsl. PacTBopsl 1
6 Tema 1.6. OxkucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1
DIEKTPOXUMHUYECKUE TIPOLIECCHI
7 |Tema 1.7. Knaccudukamus Bemects. [IpocTsie BemecTsa.
] Tema 1.8. OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX U 2
OPTraHUYE€CKUX COSTUHCHUMN
9 |Tema 1.9. Xumus 31€eMeHTOB 4
TpaguunoHHOE
10 Tema 2.1 IIpenmer opranndeckoit Xumun. Teopusi CTPOCHHUS CEMUHApPCKOE 1
OpPraHUYECKUX COEIMHEHUI 3aHsATHE, pa3dop
11 |Tema 2.2 TlpenensHbie yTI€BOIOPOIBI PCLICHNA 38124 2
12 |Tema 2.3. DTUICHOBBIC M JUCHOBBIC YTIIEBOIOPOIBI 2
13 |Tema 2.4. AuleTHIICHOBBIE YTIIEBOJOPOIBI 1
14 |Tema 2.5. ApoMaTH4ECKHE YTICBOIOPOIbI 2
15 |Tema 2.6. IIpupoaHble HCTOUHUKH YIIIEBOJOPOIOB 1
16 |Tema 2.7. 'unpoKCHIBHBIC COCTUHCHHS 2
17 |Tema 2.8. Anpaerunbl 1 KETOHBI 1
18 |Tema 2.9. KapOOoHOBBIE KUCIIOTHI U MIX TIPOU3BO/IHBIC 2
19 |Tema 2.10. YraneBoast 1
20 |Tema 2.11. AMHHBI, aMUHOKHCJIOTEI, OCIIKH 2
1 Tema 2.12. AzoTcojepKaiiue reTeporuKInIecKue 1
coenuHeHus. HykienHoBbIe KUCIOTHI
Hroro no xypcy 32
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4. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI TUCHHUITJIMHBI

4.1. MaTepuajabHO-TeXHUYEeCKasi 0a3a, He0OX0AMMAsI IJIA OCYIECTBJIeHHs 00pa30BaTEILHOI0
npouecca no TUCHHIJIHHE

Peanusyercs nporpamMMa yueOHON JUCIHUILTUHBI B KAOWHETE XUMUH.
O06opyaoBaHue yueOHOTO KaOHMHETA:
- paboure MecTa JIJIs CTYJICHTOB U IIPEToaBaTess, Ay AUTOPHAS TIOCKA;
- KOMIUIEKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (YYCOHHKH M y4eOHBIC TOCOOMS, KapTOUKH-
3a/laHus, KOMIUICKTHl TECTOBBIX 3aJlaHWid, OJJIEKTPOHHAs CIIPaBOYHO-y4YeOHas JHTEepaTypa,
MYJIbTHMEIMIHBIC 00yYaronIne IporpaMMel);
-HaTJISIIHBIE TIOCOOUS (CXEMBI, TaOIHUIIBI, N300pa3UTENbHBIE i HATYpaIbHBIC TTOCOOHS);
- aBTOPCKUI KOMIUIEKT KOMITBFOTEPHBIX MTPE3CHTAIIHA.

Texnudyeckue cpeacTBa OOYYCHHs: KOMITBIOTEp, MPUHTEP, MPOEKTOp, MPOTPaMMHOE
obecrnieueHue.

4.2.4.2. IlepevyeHb HEOOXOAUMOT0 IPOTPAMMHOIO o0ecneYeHu st

Orneparnnonnas cucrema Microsoft Windows 10

[Taker nmporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOogHOE MporpaMMHOe oOecrieueHre, He OrpaHudeHO,
OGeccpovHo)

Hutepuer Opaysep Google Chrome (6ecrmnaTHoe mporpaMMHOe obOecrieueHHe, He OTpaHHyYeHo,
OGeccpodHo)

K-Lite Codec Pack — yHuBepcanpHBIE HA0Op KOJCKOB (KOAMPOBIIMKOB-ICKOJIUPOBIIUKOB) H
YTHIUT JUIsi TPOCMOTpa H 0oO0paboTKu aynuo- U BuaeodaiinoB (OecruiaTHoe HTPOrpaMMHOE
o0ecrnieueHre, He OrpaHUYEHO, OECCPOUHO)

WinDjView — mporpamma mnsi mpocmotpa ¢aiinoB B ¢opmare DIV u DjVu (cBobGomHOE
nporpaMMHoe o0ecrieueHue, He OTrpaHUYeHo, OECCPOUHO)

Foxit Reader — npukiiagHoe nporpaMMHoe o0ecriedeHre Juisi IpOCMOTpa 3JIEKTPOHHBIX IOKYMEHTOB
B ctanaapte PDF (GecniaTHOE mporpaMMHoOe oOecrieueHue, He OrpaHuueHO, OECCPOUHO)

30



5. NEPEYEHb OCHOBHOM JOMOJHUTEJBHOW YYEBHOM JINTEPATYPBI,
HEOBXOAUMOMU JJis1 OCBOEHUSA AUCHUTIJINHBI
5.1. OcHoBHast uTEpaTypa

1. Pymsutuc, I'. E. Xumus. bazoBbiii ypoBeHb : y4eOHHK JIJIs1 00pa30BaTEIbHBIX OpPTaHU3aINN,
peam3yronux 00pa3oBaTebHBIE MPOTPAMMbI CpeHEro mpodeccuonanbHoro oopaszosanus / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — 2-e u3., crep. - Mocksa : [Ipocsemnienue, 2025. - 337 ¢. — (YueOHUK
CIIO). - ISBN  978-5-09-124954-5. -  Tekcr :  oanekrpoHHbii. -  URL:
https://znanium.ru/catalog/product/2202350 . — Pexxum ocTymna: mo mojmucke.

2. Papeukuii, A. M. Xumus. ba3oBelii ypoBeHb. TpeHUpOBOUHBIE U IIPOBEPOUHBIE PAaOOTHI :
yueOHoe rmocobue, pa3paboTaHHOE B KOMILJIEKTE C YUeOHUKOM JIJIsl 00pa30BaTeIbHbIX OPraHU3alH,
peanu3yronmux 00pa3oBaTeIbHbIe MPOTrPAMMBI CPETHET0 MPOPECCHOHATBHOTO 00pazoBanus / A. M.
Panenkwuii. — 2-e u3m., crep. - Mocksa : [IpocBemenne, 2025. - 81 ¢. — (Yueonuk CIIO). - ISBN 978-
5-09-124962-0. - Texkct : snekrponHbd. - URL: https://znanium.ru/catalog/product/2202356 . —
Pexwum octymna: mo mojmucke.

5.2. llepuoguyeckue u3TaHus

1. Kypnan ananuruueckoit xumun. - URL: https://eivis.ru/browse/publication/79362
2. Kypuan obmeit xumun. - URL: https://eivis.ru/browse/publication/79287

3. XKypnan oprannueckoi xumuu. — URL: https://eivis.ru/browse/publication/79288
4. XKXypnan ¢pusnyeckoit xumun. - URL https://eivis.ru/browse/publication/79384

5.3. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEICKOMMYHUKANMOHHOH ceTtn «MHTepHeT,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI TUCIHUNJIMHBI

y1eKTPOHHO-0uOIn0TeYHbIe cucTeMbl (IBC)

O6pazosatenbHas miatdopma «lOPAWT https://urait.ru/

DBC « YHUBEPCUTETCKA SI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ruy» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.Janbook.com

Nk W=

IIpodeccnonanbubie 6a3bl JAHHBIX

1. BuptyaneHblii unTansHbli 3a1 Pocculickoit rocynapctsenHoil oubnuorexu (PI'b)
https://ldiss.rsl.ru/;

2. Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HanmmonanwHas snexkTpoHHas 6ubiroreka https://rusneb.ru/;

4. Ilpesunentckas oudnuoreka um. b.H. Enpuuna https://www.prlib.ru/;

5. YuuBepcuretckas unpopmannontas cucreMma POCCUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlexropuym TB" - Buneonexkuu Beaymux jekropos Poccun http://www.lektorium.tv/

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBbI

1. Koncynprant [lintoc - cipaBouHast mpaBoBas cuctema (JOCTYT 110 JIOKaJIbHOU CeTH C
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBOOOAHOTO 1OCTYNA

1. KubepJlenunka http://cyberleninka.ru/
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2. MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit deaepanun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo nipocBemenus Poccuiickoit denepanun: opunmanbapiii caidT. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbHbIii mopTan "Poccuiickoe obpazoBanue" http:// www.edu.ru/;

5. Enunast kosuekius nudpoBeIx 00pazoBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

6. [IpoekT ["'ocynapcTBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "Ob6pa3oBaHue Ha
pycckoM" https://pushkininstitute.ru/;

7. CupaBouHO-MHGOpMAMOHHBIN TTopTal "Pycckuii s3b1k" http://gramota.ru/;

8. Cmy»x0a TeMaTHYeCKHX TOJKOBBIX clioBapei http://www.glossary.ru/;

9. CnoBapwu u >H1uKIoneanu http://dic.academic.ru/;

10.06pa3oBatensHbIi opTan "Yuebda" http:// www.ucheba.com/.

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(pOpManOHHbIe pecypcsl Kyol'yY

1. Onekrponnsiii kKatanor Hayunoii 6nbimnorexu Kyol'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas Oubnmoreka Tpy10B yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITas cpena MOIyJILHOTO qUHaMH4Yeckoro oOyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IUTaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, ITyOIMKalnii 1 KOH(pepeHIni
http://infoneeds.kubsu.ru/
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6. METOAUYECKUE YKA3AHUA IJIS1 OBYYAIOIIUXCA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJtaieHuE 3HAaHUSAMU MO KyPCy «XUMHUs» MPEAI0JIaraeT NOCEeHUE JICKIUN U CEMUHAPCKUX
3aHATHUHI, TPOBOJMMBIX 0] PYKOBOACTBOM IIPEIOIAaBaTENS, @ TAKKE AKTUBHYIO CAMOCTOSTENBHYIO
paboty. Kpome TOro, K HEKOTOPHIM TeMaM Kypca MPEAyCMOTPEHO BBITIOJIHEHHE MPAKTHYCCKUX
3aJaHUH.

B xone nexuuil npenojaBarenb M3IaraeT M pa3bACHAET OCHOBHbIE, HauOOJIEe CIIOKHBIE
IOHSTHUSL TEMBI, a TAKXE CBSI3aHHbIE C HEM TEOPETUUYECKHUE U IPAKTUYECKHE NPOOJIEMBI, TAET
PEKOMEH/IallMy Ha CEMUHAPCKOE 3aHATHE M YKa3aHUs Ha CAMOCTOSITENIbHYIO Pa0oTy.

CemuHapcKue 3aHATHUS 3aBEPIIAIOT U3yUeHHE HanOoJee BXKHBIX TeM Y4eOHOW AUCIUTITUHBIL.
Omnu city>xaT Juis 3aKperuIeHus: U3y4eHHOro MaTepuaa, B poLecce ero nepeckasa mwin 00Cy X IeHUs,
C IIENBI0 Pa3BUTHSI YMEHHMI W HABBIKOB IMOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpeTEHHs OMbITa
YCTHBIX IyOJIMYHBIX BBICTYIIJICHUH, BEIEHUS TUCKYCCUU, ApTyMEHTALMM U 3allUThl BbIJIBUTAEMBbIX
IIOJIO’KEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENOIaBaTeIeM CTENEHHU MOJArOTOBIEHHOCTH CTYAEHTOB I10
u3ydaeMol qucuuivivbe. [ToaroToBka K 3aHATUAM IO PEKOMEHJIOBaHHOM yueOHOU nuTeparype (He
TOJIBKO M0 JIEKUMOHHOMY MaTepuaiy), BBICTYIUIEHHME C COOOLIECHUSMHU pPacCIIUpPSIIOT 3HAHUA
CTYJEHTOB IO KypCy.

JnaakTuyeckue ueiam ceMuHapa:

-yriayOsieHue, cucteMaTu3alus U 3aKpelyieHue 3HaHUM, NpeBpalleHre UX B YOSKICHUS; -
IIPOBEpPKA 3HAHUH;

- IPUBUTUE YMEHHUH U HaBBIKOB CAMOCTOATENBbHOM paboThl ¢ yUeOHUKOM, CTaThel U Ip.;

-pa3BUTHE KYJIbTYyphl peud, (popMHUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAaMBATh CBOIO
TOYKY 3p€HUs, OTBEYas Ha BOIPOCHI APYTUX CTYACHTOB U MPEIOJaBATENS;

- YMEHHE CIylIaTh IPYTUX, 3a1aBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBHU3ALMM MHEMHYECKON MU MBICIUTEIBHON JAESITEIbHOCTH
CTYACHTOB (POpPMBI OpraHM3alM¥ CEMHUHAPCKUX 3aHATHH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENpOaYKTUBHBIN U 2) MPOSYKTHUBHBIM.

PenpoyKTHUBHBINM THUII OpraHU3alUU 3aHATHUS TPENoaraeT, Ipexiae BCEero, akTUBU3ALUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyJeHTOB. OHHU JIOJKHBI 3alIOMHHUTB U ME€PECKa3aTh ONpeleleHHbINH
y4eOHBI MaTepual Ha OCHOBE Marepuala JEeKUui wuiau y4eOHuKoB. I[IpoaykTuBHBIN THII
OpraHu3aly 3aHATUS MPEAINOaraeT aKTUBU3ALIUIO0 MBICIUTENIBHBIX CIIOCOOHOCTEH CcTyIeHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATH, 0000IIUTH, KpUTHUECKU OLIEHUTD, C/I€TIaTh YMO3aKIIOUCHHE
Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOTO MaTtepuana. TakoW XapakTep 3aHATHIO IMPHUAAET
MOCTAaHOBKA BOIIPOCOB cieayromiero tuma: Yem otnuuaercs...; Yto obmero mexnmy..., Kakue
MEXaHU3MBL...; BblAeIUTe JOCTOMHCTBA M HEAOCTATKHU... (IPEINOiaraercsi, 4To OTBEThl Ha 3TH
BOIPOCHI B IBHOM BUJI€ B YU€OHUKE WM JICKIIMU HE JJaHBI).

Bun (popma) cemunapa onpeznensercs CoaepKkaHueM TEMbI, ypPOBHEM IMOATOTOBKHU CTYICHTOB
JAHHOW TpYyMIbl, HalpaBJI€HWEM M MpoPHIeM HX MOATOTOBKH, HEOOXOAMMOCTBIO YBS3aTh
npernojiaBaHue yuyeOHOM AUCHUIUIMHBI C APYTUMH JUCHUIUIMHAME, U3y4yaeMbIMH CTyJeHTaMu. Bung
ceMHHapa IMPHU3BaH CIIOCOOCTBOBAaTh HauOoyiee MOJHOMY PACKPBITUIO COJEPKAHUS U CTPYKTYpPbI
o0CyX/jaeMoll Ha HEM TeMbl, O0ECIeYUTh HauOOJbIIYI0O AKTHBHOCTh CTYACHTOB, peEIICHUE
MO3HABATEJIbHBIX U BOCIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO H30paHHOW Temaruke. OH
HAYMHACTCSA CO BCTYIHTEIBHOIO CJIOBA MpernojaBareisi, (GOpMYIHPYIOIIETO IeNb 3aHITHS W
XapaKTepU3YIOIIeT0 €ro OCHOBHYIO MpoOJeMaTuKy. 3aTeM, KaK TMpaBWIO, 3acIyIIUBAIOTCS
coo0meHust cryaeHToB. OOCyXIeHne COOOIIEHUs] COBMEIIAETCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. Coo0IeHus, MPpeIoiararoline aHaau3 MyoIuKaluii Mo OTeTbHBIM BOIIPOCaM CEMHUHApA,
3aCIYIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEIILHOM CI0BE MIPEIOAaBaTEIh IO IBOIAT
UTOTU OOCYXK/ICHUS U BHICTABIISICT OIICHKU BBICTYIIABIIUM CTyJIE€HTaM B pabouuii )xypHai. CTyneHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMHUHApy CTYACHTHI MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJIbTallMsIMU IIpenoaasarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIPaBE, IO COIVIACOBAHUIO C
npernojiaBaTenaeM, U301paTh U APyriue HHTEPECYIOLINE UX TEMBI.

Jpyrumu opMamul PaKTUYECKUX 3aHATUH 110 XMMUU SIBIISIIOTCS pEILICHHE PACYETHBIX 3a1a4
U J1aOOpaTOPHBINA MPAKTUKYM.

Pemrenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJUH U3
pUEMOB 00yUYeHUs, TOCPEACTBOM KOTOPOro odecreunBaeTcsi 0osiee riry0oKoe U MOJIHOE YCBOSCHUE
y4eOHOro MaTepuana 1o XuMuu. UToObl KaU€CTBEHHOTO OCBOUTH XUMUIO, U3yUEHUE TEOPETUUECKOTIO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM Pa3InYHbIX 33/1a4.

JlaHHBIN Kypc pa3BUBAeT y yyallUXCcs YMEHHE pellaTh TEOPETUUYECKUE U PACUETHBIE 3a1aUH,
a Takke o0IIMe MHTEJUIEKTyalbHble YMEHHUS M HaBBIKM — aHAJIM3UPOBATh, KOHKPETHU3UPOBAThH,
000011aTh, MPUMEHATH TPUEMBI CPAaBHEHUS.

Pemenue 3am1ay cnocoOCTBYEeT OCO3HAHMIO YYAIIUMUCS CBOEH COOCTBEHHOU NIEATENbHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJTy4YeHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHusAX. TaKkxke y CTy/IEHTOB BOCIUTHIBACTCA TPYA0II0O0HE,
LEJIEYCTPEMIIEHHOCTh, Pa3BUBAECTCSI YYBCTBO OTBETCTBEHHOCTH, YINOPCTBO M HAaCTOMYMBOCTH B
JOCTHKEHUH TOCTABIEHHOW 1ienu. B mporecce peiieHus 3aiad peanu3yroTcsl MeXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISIET YYALIMMCS IOJIyYaTh [EIOCTHOE MPEACTABICHUE 00 OKPY)KAIOIIEM MHUpE C
LENbI0 WCIOJIb30BaHUS €r0 B JanbHeWmeid »u3Hu. VHTerpanus ¢ TeMu OpeaMeTaMH, KOTOPbIe
Ka)XyTCs CTYACHTaM JIOCTaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIEUIHO MOBBIILIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBaLMIO €€ n3ydeHus. IHTerpupoBaHue ¢ MPUKIATHBIMUA TUCIUILIAHAMA
pacKpbIBaeT BO3MOKHOCTH MPAKTUYECKOTO IPUMEHEHUSI IPUOOPETAEMBIX XMMUUYECKUX 3HAHUM.

JIaGopaTopHbIil MPAKTHUKYM MO XWMHUHU JUIsl CTYJEHTOB MpPEIIOoNiaraeT pa3BUTHE HABBIKOB
paboThI B 1a00paTOpUN ¢ XUMHUUECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIIEMY YCBOCHHUIO
JUCIUTTAHBL.

B xozae npoBeeHMs TPaKTHYECKUX 3aHITHH (JJaOOPATOPHBIX padoT) CTYIEHTY HEOOXOIMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aUKCUPOBATH CBOM HAOIIOJIEHUS, OMHCATH IMOJTYYCHHbBIE
pe3yJIbTaThl U CAENATh COOTBETCTBYIOLUE BBIBOBI.

N3yuenne oO6meoOpa3oBaTebHOM  y4eOHOW  JUCHMIUIMHBI  «XHMHS»  3aBepIIaeTcs
MoABEACHUEM HTOTOB B (QopMe nuddepeHIIMpoBaHHOTO 3adeTa B paMKax MPOMEKYTOYHOM
arrectanuu ctyJeHToB B mpormecce ocBoeHus OIIOIT CIIO ¢ mosyueHueMm cpenHero oOIero
obpazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISA YCIIEBAEMOCTHU
7.1. ITacnopT (poHIA OLICHOYHBIX CPEACTB

K
KoHTpOnHpyeMsie on HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasaenst (Temsl) | .
n JICIATUTUHBI 1 KOMICTCHIMH Tekymmit [TpomexxyTouHas
(11 ee vactn) KOHTPOJIb aTTecTanus
| Pazmen 1. OOmas wu Vv, T, P, IIP,
" | HEOpraHu4ecKasi XUMHs KP
Paznen 2. Opranunueckas Vv, T, P, IIP,
. - udd. 3auer
2 XUMUS KP Jng. sase
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7.2. Kpurepum oueHKH 3HAHUM

Kpurepuu olieHMBaHUs YCTHOIO OTBETA:

[Toporu ouneHok

BapuaHTsl napameTpoB

HeynosnerBopurensHo

CTY/IEHT OOHapy>KMUBaeT He3HaHUE OOJIBIICH YacTH COOTBETCTBYIOLIETO
BOIIPOCA, JOMYCKAET OMHUOKH B (POPMYITUPOBKE ONPEICICHUN U TPABHII,
UCKQKAIOIIME HX CMBICH, OECHOPSIOYHO W HEYBEPEHHO H3Jaraer
Marepuall.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTY/IEHT OOHapy>KMBAaeT 3HAHWE M MOHMMAHHE OCHOBHBIX ITOJIOKCHHI
MAHHOM TeMbl, HOT W3JIaraeT MaTepuaj HEMOJHO U JOIMyCKaeT
HETOYHOCTH B ONPEICIICHUN MOHATHH WM (HOPMYJIUPOBKE MPABIII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeJIbHO OOOCHOBATH CBOH
CYXKICHHS ¥ TPUBECTH CBOM MPUMEpHI; H3JIaraeT Marepual
HETOCJIEZI0BATENIbHO M JOMYCKAaeT OMMUOKH B S3BIKOBOM O(OpMIICHUU
U3J1araeMoro.

Xopomo

CTYJIEHT J1a€T OTBET, yJIOBJIETBOPSIOLIMI T€M ke TpeOOBaHUSAM, UTO U
JUIS OLEHKU «OTJIMYHO», HO JIoIycKaeT 1—2 ommnOKu, KOTOphIe caM ke
UCHpaBisieT, U 1-2 Hexouera B IOCIEAOBATEIBHOCTU U S3bIKOBOM
0(pOpPMIICHUH U3J1araeMoro.

OTIIMYHO

CTYJIEHT TIIOJHO WH3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MdaeT
NPaBUWIbHOE OMNpPEICIICHUE OCHOBHBIX IOHSATHH; OOHApyKUBaeT
IIOHUMAHHUEC marcpualia, MOXKET 000CHOBATH CBOU CYXKACHUA,
NPUMEHHUTD 3HAHHS HAa IPAKTUKE, IPUBECTH HEOOXOAUMBbIC TIPUMEPHI HE
TOJILKO U3 YU4€OHHKA, HO M CAMOCTOSATEIBHO COCTABIICHHEIC;

u3JaracT MaTepuall MoCJIe0BaTEIbHO U JIOTUYHO.

Kputepuu ouenuBanus pedepara

IToporu oueHok

BapuanTsl napameTpoB

HeynosnersopurenpHo

TemMa pedepaTa HE pacKkpbiTa, OOHAPYKMUBACTCS CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIEeCTBEHHbIE  OTCTYIUIEHHS OT  TpeOoBaHHUH K
pedpepupoBanuio. B uacTHOCcTH, Tema OCBEII€HA JMIIb YaCTUYHO;
JIOMyIIeHb! (haKTHUECKUe OIMMOKM B COAEp)KaHUU pedepaTa WM MPH
OTBETE Ha JIONOJIHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHBIE TpeOOBaHUs K pedepaTy M €ro 3alluTe BINOJIHEHbI, HO MIPU
9TOM JOIYILIEHbl HEAOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOTUYECKAs IOCIEN0BATEIBHOCTD
B CYXJIEHUAX; HE BBIAEpKaH 00bEM pedepara; UMEIOTCsS yIyUICHUS B
o(opMIIeHHH; Ha JOTIOJHUTEIbHBIE BOIIPOCHI JIaHbl HETIOJIHBIE OTBETHI.

OTIIMYHO

BHITIOJTHEHBI BCE TPEOOBAaHMS K HAIMCAHWUIO W 3aluTe pedepara:
o0o3HavyeHa mpobieMa 1 000CHOBaHa €€ aKTyallbHOCTb, ClIeTaH KpaTKUi
aHAJIM3 PA3JIUYHBIX TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO MpoOiIeMy U
JIOTUYHO M3JI0KEeHA COOCTBEHHAS TO3UIHS, CHOPMYITUPOBAHEI BBIBOIBI,
TEeMa PacKphITa MOJHOCTHIO, BBIIEPKAH 00BHEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHEMY O(OpMIIEHUIO, JaHbl OTBETHl Ha JOMOJIHHUTEIbHBIC
BOIPOCHI.
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Kputepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBuiIbHO BHIIOJHEHHBIX 3a1aHUN

Ouenka "4" craBurcs 3a 66 - 89% npaBUIILHO BBIMOJHEHHBIX 3aJaHUN

Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIITOJIHEHHBIX 3aJJaHUM

Onenka "2" cTaBHUTCS, €CIH IMIPaBUIIHLHO BBIIOJIHEHO MeHee 50% 3amanuii
2

Kputepuu o1ieHOK MpoMeKyTOUHOI aTTecTaluu

IToporu onieHOK

BapuanTsl napamMeTpos

HeynosnerBopurenbHo

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BoicTaBnsercs:

1) 3a mosHOE OTCYTCTBUE OTBETA Ha BCE BOIIPOCHI OUJIETa;

2) mpu HECOOTBETCTBHM OTBETA 3aJaHHOMY BOIIPOCY, HEIOJIHEIE,
HETOYHbIE OTBETHI Ha BCE BOIPOCHI OMIIETa, €CIIM OHM COofiepKar Oosee
JBYX TpyOBIX OIIMOOK wWiu OoJyiee MATH HE3HAYMTEIHHBIX 3aMeuaHui
(HEemoUeToR);

3) mpu 0OHAPY>KEHUH LIMAPTAIOK.

JlomonHuTeNbHBIE W YTOUHSIONIME BONPOCHI MpEnojaBareis He
MIPUBOJIAT K KOPPEKIIMU OTBETA O0YYAIOIIErOCs.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YIAOBJIETBOPUTEJIBHO» BwICTaBns€TCS 3a HEMOJHBIC,
HETOYHBIC OTBETHI HA BCE BOMPOCHI OMIIETA, PU HATMIHH JIBYX TPYOBIX
omMOOK WM TIISATH HE3HAUYUTEIbHBIX 3aMeyaHUW (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOaBaTesl IPUBOISAT
K KOPPEKIIUH OTBETa O0YYaIOMIErocs.

Xoporio

Onenka «XOPOIIOy BbicTaBIsIeTCA 32 TPABUIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BONPOCHI Owiera, mMpu Hamuduu 1 TpyOoit
ommOKu WM 3-4 HE3HAYMTENIbHBIX 3aMe4YaHuil  (HEIOYeTOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIO1aBaTessi IPUBOISAT
K KOPPEKIIMU OTBETa 00YJarOIIerocs.

OmIM4HO

Ounenka «OTJIMYHO» BbicTaBisieTCsl CTYAEHTY 3a IOJHBIE,
pasBepHyTble U IMpPaBUJIbHBIE OTBETHl HAa BCE TPHU BOIPOCHI OUIETA.
JlonycTiMoe 4YHuClI0 HE3HAUMTENbHBIX 3aMEUaHUN U HEIOUeTOB — HE
Oonee  nByX. JlomoNHUTENbHBIE U YTOYHSIOLIME  BOMPOCHI
IIpenoiaBaTelisi MPUBOIAT K KOPPEKIIUK 0TBETa 00y4aronIerocs.
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7.3. OueHO4YHbIE CPEACTB /ISl IPOBeAeHHUS TeKyllel aTTecTallul

BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIApHBIN 00beM,
XUMUYECKask peakius,
KJ1accu(UKaMs peakiui,
EKTPOJIUT U HEDIEKTPOJIUT,
JNEKTPOJINTHYECKAS
JUCCOITHAIIVSI, OKUCITUTENb 1
BOCCTaHOBUTEIIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHBI XUMHHU:
COXpaHCHHA MACChI BCILICCTB
" DOHEPTHH, IOCTOAHCTBA

peakiuii HOHHOrO OOMeHa.

- XapakTepru30BaTh: XUMHUIECKHE
3JIEMEHTHI (0T BOJOPOAA 110
KaJIbIUs) HA OCHOBE X TOJIOKECHHS
B Ilepuonnueckoit cucreme /I.1.
MeHnneneeBa 1 0COOCHHOCTEH
CTPOCHUSI X aTOMOB; CBSI3b MEXKITY
COCTaBOM, CTPOCHUEM U
CBOWCTBAaMH BEILECTB; XUMHUECKHE
CBOICTBA OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX BCIICCTB.

- OIICHKH BIIMSHUSI XUMHUYECKOTO
3arpsi3sHEHMS OKPY KaroIel cpebl
Ha OpraHu3M 4YeJIOBeKa,

- KPUTHYECKOH OLICHKH
UH(OpPMALINH O BELIECTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHUEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTruecknii ONBIT (BIAAETD) JInanbie kadecTBa 00yJaromerocs
aTTecTaluu
- XHMMIYECKYI0 CUMBOJIHKY: - HazpiBaTh: Xumuueckue
3HAKM XUMHIECKUX 3JIEMEHTBI, COEMHEHNS U3yUEeHHBIX - 4YBCTBO FOPJIOCTH M YBAKEHHS K
DIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMHUCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOM XUMHUECKOH HAYKH;
ypaBHEHHS XUMHYECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHYECKOI
pEaKUuid. aTOMHOT0 (TIOPSIAIKOBOT0) HOMEPa TESTEIBPHOCTH ¥ IIOBCEIHEBHOM - XUMUYECKH T'PaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B IIPpo(heCCHOHANBHON JIeATEIFHOCTH
- BaxneHIIAe HORATHA I'pYIIIIbL ¥ IEPUOJA, K KOTOPbIM 1 B OBITY IIpU OOpallleHHH C
XMMHH: XUMHYCCKUH 3JIEMEHT MPUHAMJIEKNT B - 6e3omacHOro oopamieHus ¢ XMMHUYECKHMH BEIIECTBAMH,
SJIEMCHT, 4TOM, MOJICKYJIa, Ilepuognueckoii cucreme I.11. BELICCTBAMHU U MaTepHallaMH, MAaTepHAAMH H [IPOLIECCAMY;
OTHOCHUTEIIbHBIC aTOMHAS U MeHerneeBa; 3aKOHOMEPHOCTH
MOJICKYJISIPHASI MACCHI, HOH, | p3MeHeHHs CBOMCTE SJIEMEHTOB B - SKOJIOT'MYCCKH I'PaMOTHOI'O - TOTOBHOCTh K MPOJIOJDKEHHIO
V, T, P, [P, | XMMHY€ECKas CBS3b, npezenax MajblX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpasoBaHMs M OBBIMICHHS
KP BEIIECTBO, KJIaCCUPUKAITUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIUU B M30paHHON

npo(heCCHOHATLHOM AESTEIBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMMHYECKHX KOMITCTEHIIUI B 3TOM;

- YMEHHE UCIIOIB30BaTh JOCTHKEHUS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN ISt
MOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BbIOpaHHOH MpodeccrnoHaT HON
JIEATENBHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOrajipo,
3aKoH I 'ecca, XUMIUIECKOTO
ctpoeHus bytieposa.

- OCHOBHEIE KJIaCCHI
HEOPraHUYECKUX U
OPraHUYECKUX COEAUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OnpenensaTh: COCTaB BEIMIECTB IT0
ux (hopMysaM, MPHHAAICIKHOCTh
BEIIECTB K OMPEICICHHOMY KJIACCy
COEIMHEHMM, THITEI XUMHUYECKHX
peaxIuii, BAICHTHOCTH U CTETICHD
OKUCJICHUS DJIEMEHTA B
COEIMHEHMSX, TUII XHMHUYECKOMH
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOTr0 OOMeHa.

- CocTaBisTh: (OPMYIIBI
HEOPraHUYECKUX COECTMHEHUI
M3Y4YEHHBIX KJIACCOB; CXEMBI
CTpOEHMsI aTOMOB TepBbIX 20
snemeHTOB [lepuoanueckoi
cuctemsl [I.M1. MeHeneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

- BBIYuCasTh: MaccoByto JI0JII0
XUMHYECKOTO 3JIEMEHTa T10
(hopMyIte COeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM MITH
Maccy 10 KOJIHYECTBY BEIIECTBA,
00BEMY MIIM Macce peareHTOB, N
MPOAYKTOB PEAKLIUH; TETTIOBOM

3¢ ekt peakium.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJBLHBIX PadoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padora no pasgeny 1
«O01as ¥ HeOpraHU4IecKas XUMHDY
BapwmanT Nel

1. K amynbcusiM ¢ xKuaKoi (hazoif OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mnynbma
2. Ompenenute MaccoBYIO 100 Boabl B kpuctamioruapare CaSQOy - 2H,O (rumc).
3. Haiiaure maccy conu, KoTopasi 00pa3yeTcs py B3aUMOIECHCTBUH pacTBOpa r’MAPOKCHIA KaIUs
C pacTBOPOM CEpHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBOM 10y1eit KuciaoTsl 5%.
4. Onpenennute MacCOBYIO JOJIO Cynb(ara HATpHs B pacTBOpe, momydeHHoM ciuBanueM 120t 10%-Horo
pactBopa Na,SOs u 200r 4%-Horo pacTBopa TOro ke BEIIeCTBa.
5. Beruncnure Mossipayto KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOISIPHOCTh U MOJsLTEHOCTE 30% pactBopa NaOH mmotHocTero 1,328 r/mMn? K 1 11 aToro
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO PacTBOpA.
7. BLIUMCIIHMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOJI0po/a paBHa 10 Moib/i.
VYKaxnuTe LBET METHJIOPaHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpeaenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMICCOLIMAINN PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHIEHTPALXIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamero 5 % cynbdara Mean, 100aBUIN THAPOKCHJT HATPHS. Brraucinurte
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeIeHHBIX PEAKIUi SIBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBbTe kK03(hunmeHTs B
YPaBHEHUSX peaKUi. YKaKUTE BOCCTAHOBUTEb, OKUCIUTED.
a) KNO3 = KNO; + Oy;
6) Mq+ N, = Mq3N2;
B) KC103 = KCIl + Os.
12. CoctaBbTe cXeMy AJIEKTPOIN3a BOJHOTO pacTBOpa HUTpaTa Oapus Ha TNIATHHOBBIX 3JIEKTPOAaX
13. Ilpu sanekTponu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHOE BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. Tlpu snexTpoin3e pacTBOpa THIPOKCHIA Oaprs Ha aHOJIE BBIJEISAETCS: a) BOJAOPOI; 0)
KHUCJIOPO; B) OapHid.
[Ipu anexTponuse pacTBOpa HOAUIA KA B pacCTBOpe 00pazyercs: a) HOJA0BOJOPOIHAS KUCIIOTA;
0) BO/1a; B) THJIPOKCH/T KaJusl.

Bapuant Ne2
1. K aspo3zomsim ¢ TBepaoit ¢a3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) mnemsa

2. BrruncauTe MaccoBYIO OO IMIENOYM, KOTOpasi 0Opasyercst Mpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoil 960r.
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3. Beraucaure maccoByto 00 (%) kKpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaSOy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputh u3 800 r 15%-ro pactBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoByIo0 10110 Ha 5%7?
5. Hns meiirpanuzanuun 20 M 0,1 M pacTBopa CONSIHON KUCIIOTHI MOTPEOOBAIOCh 6 MIT pacTBOpa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIEHTPAILMIO pacTBOpPa €AKOT0 HaTpa.
6. CKOJIbKO IPaMMOB pacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% HEe00X0uMO BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP ¢ MaccoBoit nomneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3STh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pacrBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUMU, €CIU
JTUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 monekya,

c) 50 moneky,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHII. THIPOKCHI HOHOB B pPacTBOpe. YKAKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpe.
10. B pe3ynbraTe peakuuu cyib(ura Kanblusg ¢ okcuaoM kpemuus (IV) Bbiienumiics raz okcup
cepsl (IV) o6bemom 67,2 1. Onpenenure Maccy COJU, KOTOpasi BCTYIUJIA B PEAKIIUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
BriOepuTe Takue BemiecTBa u3 npemioxkeHHoro nepedns: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe K03 PHUIIMEHTHI B ypaBHEHUU PEaKIUU:
Cl, + KOH = KCl1 + KCl103 + H»O.
12. CocraBbTe CcXeMy OJIEKTPOJIM3a BOJHOTO pacTBopa cyibdaTa LHMHKAa HAa TIpadUTOBBIX
AIIEKTPOJaxX
13. Ilpu snexTponus3e BOIHOTO pacTBOpa HUTpara cepedpa BhIIEIHIOCH 5,6 1 raza. CKOIBKO
rpaMMOB MeTaJllla OTJIOKHIIOCH Ha KaToJie?
14. Tlpu snektponuse pactBopa Hutpata meau(ll) Ha karone BbIIENsSETCS:
a) MeJib; 0) KUCIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBopa OpoMHIa JTUTHS B paCTBOpPE 00pa3yercs:
a) BoJia; 6) OpOoMOBOIOPOIHASL KMCJIOTA; B) THAPOKCHU/T JIUTHSL.

Kontponbhas padota no pazaeny 2
«Opranuueckast XUMHUs»
Bapuant Nel

1. I[IpuBenuTe MO OAHOMY MPUMEPY VIS KaXKAOTO THIIA:

a) Peaxnuu, HanpaBjIeHHBIE HA YIUIMHEHUE e (KOHCTPYKTUBHBIEC PEAKIIUH), HAIIPUMED,

IKUJIMPOBaHUE, TOJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBieHHbIE HA YKOPOYEHHE YIIIEPOJIHON 1eTH (PEaKIUU paculerIeHus )

¢) Peaknuu BBeneHus, ynaneHns WK B3aMMOIIPEBpaIleHUs ()yHKIMOHANBHBIX TPy

d) Peakumu 00pa3oBaHUs KPaTHBIX CBs3EH

e) Peakumu nuknm3anyy v apoMaTru3anun
2. Onpenenute BaJCHTHOCTh U CTENICHU OKHUCIICHUS aTOMOB yriiepoja o ¢opmynam coenunenuii: CoHs-,
CsH4, CHCI3, C;Hs0OH, CsHo, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CoctaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. HasosuTe BelecTsa.
4. CocTaBbTe YpaBHEHUS PEAKIIUil B COOTBETCTBHH CO CXEMOM TIPEBPAIIEHUHN: U3BECTHIK — OKCH]I
KaJbIHs — KapOu Kajblys — aleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 1 cmecu aTriIeHa 1 niporaHa 1 10 71 Bogopoaa NpomyCTHIIN Haj KaTanu3atopoM. [Ipu sTom obmmii
00beM cMecu yMeHbImiIca A0 16 1. Onpenennte 00beMHOE COAEpKaHUE MIPOIaHa B UCXOIHONW CMECH.
6. Onpenenute MOJEKYISIPHYIO (POPMYITY JTUTAIOTEHIIPON3BOIHOTO AlIKaHEHa, €CITH U3BECTHO, YTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynpTare peakyuy MOJHOTO OKHCIEHHUS roMoJiora OeH301a BeIAeIIcs ra3 oobemMom 4,704 1.
Ompenenure CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOa, €CITH M3BECTHO, YTO B PEaKIHIO BCTYmiIo 6,048 1
Kuciopoaa?
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8. Kakue BemniecTBa MOKHO HCIOIB30BATh ISl IOCJIEIOBATEIBHOTO npeBpalienus? Hanucars ypaBHeHUS
pEeaKInid.

CaCO; —= CaC;

0
C —= H—C==C—H ——en,—c</

2 X "
H—CH=CH—H CgHg — CgHsNO;

C;HsOH HO—CH,—CH,-OH

BapwuanTt Ne2
1. HamumuTe ypaBHEHHs peakUUil THAPUPOBAHUS TIIOKO3BI U (PYKTO3Bl. YKaXKHUTE, K KaKOMYy KJIAcCy
OpPTaHUYECKUX BEIECTB OTHOCATCS MPOAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIE (GopMynsl: a) 4-BTOp-OyTmi-3,5-mumermnrentana; 0) 4-BTOpmpommi-3-
STHIITENTaHa.
3. Ipu B3auMoielcTBUM 8 CM® NPEENBHOTO 0AHOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUICS
BOZOPOJ B 00BhEME, JOCTATOYHOM sl THApupoBanus 2,24 1 3TeHa (H. y.). Onpenennre MOJIEKyIIPHYIO

tdhopmyiy crimpra.

4. Onpenenute KOHEYHBIN MPOAYKT B pe3yJIbTaTe CIASAYIOIINX MPEBPALLICHHIN:
+HCI +Na, ¢ AlClg, 1 Kar., t +H,0

CH, % % X —H, 4 H,S0, (KoHu.) X5

Hanuiure ypaBHEHHsI 3TUX PEaKLIMM.
5. Ha cMmech kapOumoB alfOMUHHMS M Kalbllus Maccodl 34,4 T MOACHCTBOBAIM Pa30aBICHHON COJSHOU
kucinoTol. Onpenenure MoJIeKyISIpHYIO (OpMYIy YIIIEeBOJOPOIOB, BBIACTUBIINXCS B X0/I€ PEaKLIUH, €CIIU
WX CyMMapHbIid 00beM coctaBisieT 14,56 n?
6. Paccuuraiite, Kakoil 00beM (H. y.) Bozayxa (¢ (O2) = 21 %) Heo6X0auM I OIHOro cropanus 10 m*
HPHMPOHOIO Ta3a, copepkamero 96 % mo o6beMy MeTaHa u 2 % Heroprouux npuMecei. OTser gaiire B M
¢ TouHocThio 70 0,001.
7. HanuiuuTe ypaBHEHUS 3TUX PEAKLIMM.
CH4 — C2Hg — C3Hg — CgHi4 — CsHs — CsHsNO2

Iuxnorexcan
8. Bpruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IONYYHTh AETHApPOTAIOTeHHpOBaHUEM 1,4-
JuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJI IPOAYKTa peakiuu cocTtasisier 90 % ot TeopeTnyeckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

HpOMe)KYTO‘IHaH aTTeCcranus

Macca, MOJISIPHBIN 00beM,
XUMHYECKasi peaKiusi,
KJIACCU(DPUKAIUS PEaKIui,
AIIEKTPOJIAT U HEIJIEKTPOITHT,
AIIEKTPOTUTHYECKAS
JIACCOLUALIUS, OKMCIIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
1 BOCCTAaHOBIIEHHE.

- OCHOBHBIE 3aKOHBI XUMHUH:
COXPaHEHUS MacChl BEI[ECTB
Y DHEPTHH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKO0H; 3aKOH ABOTaipo,

- XapakTepu30BaTh: XUMUUECKHE
3JIeMEHTHI (0T BOJIOPOJIA JI0
KaJIBIIHS) HA OCHOBE UX TIOJIOKCHHUS
B Ilepuonnueckoii cucreme J[.1.
Meunneneesa u 0COOEHHOCTEN
CTPOEHHUSI UX aTOMOB; CBS3b MEXKIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILIECTB, XMMUYCCKHUE
CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BEIIECTB MO
ux Gopmyram, IPUHAIICKHOCTb

- OLIGHKH BJIUSTHUSL XMMHUYECKOTO
3arpsi3sHEHMS OKPY KaroIe cpebl
Ha OpraHu3M 4eJI0BeKa,

- KPUTHYECKON OLICHKU
WHOPMAIUK O BEIIESCTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALUH

®opma o
3Hanus VMmenus ITpakTrdeckuii OmbIT (BIAACTH) JInuHble KauyecTBa 00YJarOIIerocs
aTTeCTaI[u1
- XHMHUYECKYIO CHMBOJIUKY: | - Ha3pIBaTh: XMMHYIECKHE
3HAKHU XMMHYECKHUX 9JIEMEHTHI, COCIMHEHHS U3YUCHHBIX
3JIEMEHTOB, (POPMYJIBI KJIACCOB. - YyBCTBO TOPJOCTH U YBKCHUS K
XUMUYECKUX BCIIECCTB U . UCTOPUU H JOCTHXCHUSAM
YpaBHEHHS XMMHUYECKHX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh pruoOpeTeHHBIE OTEUECTBEHHON XMMHYECKOH HAYKY;
PeaKIHii. aTOMHOTO (TIOPSAAKOBOI0) HOMEpa 3HAHWS U YMCHHUS B MPAKTHICCKOMN
XUMHYECKOT0 3JICMEHTa, HOMEPOB | JEATEILHOCTH H IIOBCEIHEBHOM - XUMHYECKH IPAMOTHOE TIOBEICHHE
- Baxxneimune noHaTus IPYMITLI U MIEPUOJIA, K KOTOPBIM JKHA3HH IS B IpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUCCKHHU 3JICMEHT IPUHAAJICIKHUT B U B OBITY IIpU 0OpaILeHHH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoit cucreme J1.1. - 6e30macHOro obpareH s ¢ XMMHYCCKHMH BEIECTBAMH,
OTHOCUTEJIbHBIE aTOMHAs U MeHn ieneeBa; 3aKOHOMEPHOCTH BCIICCTBAMH W MaTCpHAIaMH, MarepuaiaMH U MPoIecCaMHu;
MOJIEKYJISIpHAs MacChl, MOH, | U3MEHEHHUS CBOUCTB 3JIEMCHTOB B
XMMHYECKas CBA3b, IIpejenax MalbIX [IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - TOTOBHOCTb K MPOJIOJIKEHHIO
Tudd. BEILECTBO, KIIACCU(PHUKAIIHS TJIABHBIX TIO/ITPYIIIT; CYITHOCTh HOBCNICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHUs U MOBBIILEHHS
3a4er BEIIIECTB, MOJIb, MOJISIPHAS peakIiuii HFOHHOro 0OMeHa. KBaJIM(UKALIMU B M30paHHON

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poJin
XUMHUYCCKUX KOMHeTeHLII/Iﬁ B 3TOM;

- YMEHHE UCIIOIB30BaTh JOCTHKEHHS
COBPEMEHHON XUMUYECKON HAYKU U
XUMHYECKUX TEXHOIOTUH IS
MIOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO Pa3BUTHSA B
BbIOpaHHOM MpodeccrnoHaTbHON
JIeSATEIIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIACCBI
HEOPTaHUYECKUX U
OpPTaHUYECKUX COCAMHCHUH U
UX XUMHUYECKHE CBOMCTBA.

BEIIECTB K OMPEICIICHHOMY KJ1acCy
COEIUHEHNM, TUIIBI XUMHYECKUX
peakiui, BaJICHTHOCTh M CTEIICHb
OKHCJIEHHS DJIEMEHTA B
COEIMHEHNIX, TUII XUMUYECKOI
CBSI3H B COEIMHEHUSAX,
BO3MOXKHOCTb ITPOTEKAHUS PEaKIIUi
HOHHOI'0 OOMeHa.

- CocTaBisThb: HOpMyITbI
HEOPraHUYECKUX COETMHEHUI
H3yYEHHBIX KJIACCOB; CXEMBbI
CTPOCHHUA aTOMOB nepBbix 20
anemeHTOoB [leproanueckoi
cucremsl /.. Menneneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

- BBIYUCHATH: MaccoByIO JOJIIO
XUMHYECKOT0 2JIEMEHTA T10
(dhopMyIie coeANHEHHS; MacCOBYIO
JIOJTIO BEIIECTBA B PaCTBOPE;
KOJINYECTBO BEIIECTBA, 00bEM HIIH
Maccy 0 KOJIMYECTBY BELIECTBA,
00bEMy WIJIH Macce peareHToB, WIn
MPOYKTOB PEAKLIUU; TEIIOBOM

3¢ ekt peakium.
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1.4.1 IlIpumepHbie BONPOCHI JJI5 IPOBeIeHMsI IPOMEKYTOYHOM aTTecTAlMHU
1 cemectp

1. [lepuonuueckuii 3aKOH W TEPUOAMYECKAs CUCTEMa XUMHYECKUX odnemeHtoB J[.U.
MeHienieeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA JJIs
Pa3BUTHS HAYKHU.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU AaTOMOB XHUMHUYECKHX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MCHECHHMHM MX CBOMCTB Ha IMPUMEPE: AJIEMEHTOB OJIHOTO MEpPUOia, TPYIIIIBI.
DneKTpoHHbIE (OPMYIBI U TpaHUUecKre CXeMbl CTPOSHHS JIIEKTPOHHBIX CJIOEB aTOMOB 3TOTO
Mepuo/ia, TPyIIIbL.

3. Xumuueckue cBsizu. KoBaneHTHas CBs3b, €¢ 00pa3oBaHUeE.

4. Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiabl HOHOB. CTEneHb OKUCIEHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

7. XUMHUYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUU.
DNEeMEHTapHBIC U CII0KHBIE PEAKIIUU.

8. @dakTophl, BIUAIOIME HA CKOPOCTh XUMHUYCCKUX peakuui (mpaBmwio Bant-T'odda).
KaranuzaTopsl 1 ”HTUOUTOPBI.

9. HeoOpatumblie 1 oOpaTuMbie peakiuu. XuMmudeckoe pasHoBecue (mpunnui Jle [larensbe).
10.  JlucmepcHble CUCTEMBI U UX Ki1acCU(UKAIIHSL.

11. PacTtBopbI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13.  CrnocoOsI BeIpaXeHHUsl COCTaBa PaCTBOPOB.

14.  DnexkTponuTUyeckas AUCCOIHANNS. DIEKTPOIUTHI CHUIIbHBIE U calble.

15.  Koncranrta puccoumanuu (Kuuc), mpoussenenue pacrBopumoctu (IIP), BomopoaHsiit

nokasatensb (pH).

16. I'maponus coneil.

17. OKHCIIUTENBbHO- BOCCTAHOBUTENbHBIE MPOIECChl, MX 3HaueHue. COocCTaBleHUE ypaBHEHUM
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peakmnuii.  PaccranoBka — KOd(PPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IOy PEAKITHil).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN PsiJl HAIPSYKEHUI METaJUIOB.

20.  DnexTposus.

21.  OcHoBHBIE KJIacChl Heopranuueckux coeguHeHuid. Oxcunpl. Knaccudukanus, Xxumuaeckue
CBOICTBa U CITOCOOBI OJTyUEHUSI.

22.  OcHOBHBIE KJacchl HeopraHumdeckux coeauHeHuid. ['mapokcuasl. Kiaccudukanus,
XUMHYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUSI.

23. OcHoBHBIE KJacchl Heopranuueckux coenuHeHuid. Comu. Knaccudukanus, XumMuyeckue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

24.  T'eHeTnyecKasl CBsI3b MEXy KJIacCaMU HEOPTaHMUYECKHUX COECAMHEHHM.

25. Meramtpl. @usznueckne W XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1TaOOpaTOpHBIC
CHOCOOBI MOTYYEHHUS.

26. Hemeranmnpl. dusnueckne W XUMHUECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS
CHOCOOBI OTYYEHHUS.

27. [Ipeamer opranumdeckoil XUMHH. Te€OpHs XHMMHUYECKOTO CTPOEHUS OPraHWYECKHX BEIECTB
A.M. bytneposa. Knaccugukarus opraHMuecKuX COeAMHEHU.

28. AJIKaHBI: TOMOJIOTHUECKUH psii ¥ 001mas hopMyia, H30Mepusi 1 HOMEHKJIATypa, XMMHUECKHe
U (U3MUECKue CBOMCTBA, HAXOXKACHUE B IPUPOJIE U TPUMEHEHHE.

29. ATKaHBI: TOJTyYEHUE, HAX0XKACHUE B IPUPOJE U IPUMEHECHHUE.

30.  AJKeHbI: TOMOJIOTHYECKUH psf, oOmiast popMyiia, HOMEHKIATYpa U MOIy4YeHHeE.

31. AJKeHBI: BUJIbI U30MEPHH, (pU3NUECKHe CBONCTBA, HAXOXKACHHUE B IPUPOIEC U IPUMEHEHHE.
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32.  Xwumuueckue CcBoWcTBa  alkeHOB (0e3 MexaHu3moB). IIpaBmno MapkoBHUKOBa
(popmynupoBka U 0OBICHEHHE).

33. [{ukoankaHbl: CTpPOCHHE, HOMEHKJIATYpa, U30MEPHUSL.

34, [{ukoankaHbl: CBOMCTBA, OJIyYeHHUE, IPUMEHEHHE.

35. AnKagueHbl: HOMEHKIATypa, Kiaccuukauus, wu3oMmepus, (QHU3NYECKUe CBOICTBa,
IOJIyYEHUE.

36. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, NpuMEeHeHWe. HarypaiabHbli M CHUHTETHYECKUU
Kay4yyKHU.

37. AJIKMHBI: TOMOJIOTUYECKHH PsJ, HOMEHKIATypa, H3oMepus, (HU3NYECKUe CBOMCTBA,
nostydyeHue. [IpuMenenue anerusieHa.

38. AJIKMHBI: XUMHUYECKHE CBOMCTBA.

39. CtpoeHue MOJNEKyJbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psll, H30MEpHs,
HOMEHKJIaTypa, GU3NYECKUEe CBOMCTBRA, OJTyUYeHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBAa OEH301a U €r0 TOMOJIOTOB.

41. CnupTsl: KiaccupuKaluy, HOMEHKIATypa, CTpoeHue, pU3ndeckre CBONCTRA.

42. [IpenenbHble OAHOATOMHBIE CHUPTHI (AJIKAHOJIBI): TOMOJOTMYECKUI psii, HU30MEpHs,
dbuznueckue cBOCTBAa, MOMyUeHUE, IPUMEHEHHE.

43. XUMHYECKUE CBOMCTBA MPEACIIbHBIX OJTHOATOMHBIX CITUPTOB.

44. MHoroaromMHbie CIIUPTHI: MOJy4YeHUE, (PU3HUUECKUEe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
(Ha mpuUMepe ATUICHTIUKOIS U TIUIEPUHA).

45. @DeHoN: CTPOCHHE MOJEKYJbl, IMOJlydeHHue, (U3NYECKUe U XHUMUYECKHUE CBOMCTBA,
MpUMEHEHHE.

46. Anbaeruzibl ¥ KETOHBI: ONpeaeneHus, Kiaccupukanus. [ OMOIOrH4ecKuii psii, ©30MEpUs U
HOMEHKJIaTypa MPEeJeIbHBIX aJIbJAETUI0B U KETOHOB.

47. [IpenenbHbIE albAETU/IBI U KETOHBL: (DU3HUECKUE CBOMCTBA, MOTyUYeHUE U IPUMEHEHHE.

48. XUMHYECKUE CBOMCTBA MPEACIIbHBIX alIbJIETHIOB U KETOHOB.

49. KapOoHOBBIE KHCTOTHI: OIpeieleHre, KIacCU(pUKAIlUU, TIPUMEHEHHE.

50. [IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHH Psijl, HOMEHKJIATypa,
u3oMepHsl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOB! MOTYUYESHHUS.

51. XvMHYeCcKue CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

52. [TpocTteie 3¢upsl: ompeneneHre, HOMEHKIaTypa, (U3NYEeCKHe W XMMHUYECKHE CBOICTBA,
MpUMEHEHHE.

53. CrnoxHble 3GupHL: ONpelneieHne, HOMEHKIaTypa, (hU3nuecKkue M XMUMHUYECKHE CBOWMCTBA,
MpUMEHEHHE.

54. Knaccudpukanum  amuHOB. Anudartudeckue (NpelenbHbIE) TMEepBUYHBIE  AMUHBI:
HOMEHKJIaTypa, (pU3ndecKkue 1 XUMUIECKHNEe CBOMCTBA, MTOJTyUCHHE.

55. AHUJIMH: CTpOEHHUE, U30MEpHUs U HOMEHKIJIATypa, MoJIyYeHue, PU3NIeCKHe U XUMHUYECKHEe

CBOMCTBA, IPUMEHEHUE.
1.4.2 IIpumepHble 321241 AJis1 POBe/ICHUS IPOMEKYTOUYHOM aTTecTALMHU

1. 3amaua. PacdyeT Macchl MPOAYKTOB PEAKIIMH MO JaHHBIM 00 MCXOJIHBIX BEIIECTBaX, OJTHO U3
KOTOPBIX JIaHO B U30BITKE.

2. 3anmanwue. Berunciaenue mMaccel uim 00bEMa MPOAYKTa PEAKINH, €CITA OJTHO U3 UCXOTHBIX
BEILIECTB JJAaHO B BUJIE paCTBOPa OMPEACIEHHON MOJISIPHON KOHIIEHTPAIUH.

3. 3anmava. Beruncienne Macchl IpOAYKTa PEAKIIAN, ECIIH JIJIS €r0 MOIYYEHUs BBIJAH PACTBOP C
ONpeIeTIEHHON MacCOBOM J10JIe UCXOAHOTO BEIIECTBA B MPOLIEHTAX.

4. 3apada. Pemenue 3a1au ¢ MCIOJIb30BAaHUEM MOJISIPHOTO 00beMa ra3oB.

3anaua. [Ipurorosnenue pacteopa c 3aJaHHON MOJIIPHOI KOHIIEHTPALIUEH.

6. 3amaua. OnpeneneHne MacChl MOTYYSHHOTO BEIIECTBA, €CJIM N3BECTHO KOJIMYECTBO UCXOTHOTO
BEICCTBA.

W

45



10.

3agauva. Pacder o ypaBHEHHUIO PEaKLMU MACChl IPOAYKTa PEaKIMH, €CIIM UCXOJHOE BELECTBO
COIEPIKUT IIPUMECH.
3anaua. Pacu€rel npu pa3daBIeHUN U CMEIIMBAHUHM PACTBOPOB C PA3JIMYHON MacCOBOH JoMeit

pacTBOPEHHO

T'0 BEUICCTBA.

3agaga. Pacdyer Macchl OHOrO U3 pearupyouyx Wik 00pa3yoLUIUXCs BEIECTB 0 KOJIHYECTBY
MCXOJIHOTO WJIM IOJYYEHHOT'O BELIECTBA.

33.,[[21‘-121. Brrunciaenne Macchl HCXOIHOTO BCIICCTBA, CCJIM U3BCCTCH BBIXOJ NPOAYKTA U YKa3daHa
MaccoBasda O0Jid €T0 B IMMPOLUECHTAX OT TCOPECTUUCCKH BO3MOXXHOI'O BBIXO/A.

8. JONIOJIHUTEJIbHOE OBECIIEYEHUME JUCHUIIJINHbI

HeopraHnyeckKkve BellecTBa

CNOXHbIE
Y Y
MeTannbl HemeTannbl 6naropogHsbie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
Y Y A 4 Y 4
OKCWhabl OCHOBaHWA amdoTepHble KNCNoTbl conn
rmapoKcnabi
oopsvene ||| aeas RS seonmopeeca] | || s
1 HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), LHMOH)S' Zn(0H), e NaCl, K,S0,
+ Kucnopoo- Kucnble
_ HepacTBOpUMbie 1 cogepxalumve
cone
oGpazayiowmne Fe(OH),, Mn(OH), »| rMapoKcuael |< HNOg, H;SO, MaHS. SOtk

OCHOBHbIE
Nay0, Ca0, FeO
KWCMNOTHbIE
S0,, N;Og, P05
amdoTepHble
Al;05 MO, ZNO

OCHOEHBIE
Ca(OH)CI, (CuOH),CO4

OBONHbIE
KNaCO,; KAISO,),

CMellaHHble
Ca(ocCiCl, CuBrCl

HOMNNeKCcHble
Na[AIOH) 4. K5[Fe(CN)g]

9. OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbA

TCXHOJIOTHUH, YUUTBIBAIOIIUC 0COOEHHOCTH U COCTOSIHHE 3A0POBbA TAKUX JIMII.

[Topsimokx 00yueHsI HHBATUAOB U CTYI€HTOB C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH OTIPe/IeNIeH
«ITonoxxennem KyOI'Y 00 00y4eHHUU CTyIEHTOB-WHBAJIUJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI.
JIJist HIl ¢ OrpaHWYSHHBIMA BO3MOKHOCTSIME 3JIOPOBbSI TTPETyCMOTPEHBI 00pa3oBaTeIbHbIC
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PELIEH3USI
Ha padouyr0 nporpamMmy y4eOHO i ANCHUNITMHBI « XUMUS»
crnenuanbHocTb 54.02.01 [u3zaiin (no orpacnsm)

[Iporpamma yueOHOH AHCIMIUTMHBI «XuHMHsD» pa3padoTaHa i CTYJIEHTOB
creunansHoct 54.02.01 dusaiin (1o oTpac/isgM) B Ka4eCTBE MPUMEPHOH MPOTPAMMBL /s
peaNu3aliy OCHOBHOM NpodeccHoHanbHoi 00 pasosatenbHoM mporpammsl CITO Ha Gase
OCHOBHOTO 00IIET0 00Pa30BAHMSA C IOJIYYEHHEM CPEIHETO 00IEro 0Opa3oBaHus (MMPOTOKOIT
Ne 3 or 21 mrons 2015 r. Perucrpanmonnsiii Homep peuensuu 385 ot 23 urons 2015 . ®TAY
«DHUPO»).

ITporpamma «XuMHS» COAECPIKHUT CIEAYIOUIHE JIEMEHTBI: TUTYJIbHBIHA JIUCT, NACIIOPT
(yxazaHa 00OnacTe NPUMEHEHHs MPOTPAMMBI, MECTO AHCIMIUTHHBI B CTPYKTYPE OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMEel, LENHM W 3a4a4u, 00bEM Y4YcOHOM IUCIHIUIMHBI M BH/IbI
yueOHOM palOThI); TEMATHYECKHH IUIAH U COJAEp)KaHWE YyYEeOHOM MUCLMIUIMHBI, YCIIOBHSA
peanM3alul MPOrpaMMel (TpeOOBAHMS K MHHHMAIbHOMY MAaTEPHAIbHO-TEXHHUECKOMY
00ECNEYEHHIO, TEPEYEHb PEKOMEHIYEMBIX YHeOHBIX H3NaHHH, IHTEpHEeT-pecypcos,
JOIOJIHUTENLHOM JIMTEPATYPbl); KOHTPOJIb M OLEHKA PE3yJbTaTOB OCBOECHHA Y4UeOHOM
ITHCLIUTUTHHBL.

HporpaMMa paccyurTana Ha 64 yaca, u3z KoTopsix 50% y4eOHOTO BpEMEHH OTBOAMTCH
Ha TeopeTHuyeckoe odyuenue u 50 % Ha NPAKTAYECKHE 3aHATHA, CIUIAHHPOBAHBI TeMaTHKa
BHJBI U (POPMBI B KOXKJIOM Pazjieiie.

[Tynkr «[Iepeuenp HEOOX0AMMOTO NPOrpaMMHOr0 0OECIICYEHHSD) 3ATIOHEH, B CIIHCKE
OCHOBHOM JIMTEPATYpbl OTCYTCTBYIOT -M3/laHUs, BbIIIylIEHHbIE Oonee 5 jer Hasan,
Ompenenensl TpeOOBaHHA K MAaTepHaIbHOMY OOCCTCUEHHIO TporpaMmsel. B paspene
«OLEHOYHBIE CPEACTBA JUI KOHTPOJA YCHEBAEMOCTH» pa3pabOTaHA CHCTEMA KOHTPOJIS
OBJIAICHUAMH 3HAHUAMH M YMEHHAMH TI0 KKIOMY Pazesly nporpaMmMel. TemaTtuka u (popmabI
KOHTPOJIS COOTBETCTBYIOT LENAM M 3a1a4aM YIeOHOM JTHCIIMIIIHHBL.

YeTko copmyMpoBaHHas Ledb MPOTPAMMBI M CTPYKTYPa HAXOMATCA B JIOTHYECKOM
COOTBETCTBHMH. B mporpamme 2 paznena, 21 rema. '

Copepikanye TPOrpaMMbl HAlIPABJICHO HA JOCTHIKEHHE PE3YJIbTATOB, OMpPEIEIAEMbIX
®I'OC. ConepskaHue OTPAIKAET MOCITEAOBATEIBHOCTS (JOPMUPOBAHMS 3HAHUH, YKA3AHHBIX B
@®I'OC. B momno¥ Mepe 0TpaKeHs! BUABI PAOOT, HAPABJICHHBIC HA IPHOOPETEHHE YMEHMIA.

IIporpamma MokeT OBITH PEKOMEHIOBAHA JIJIsi UCIONIB30BAaHHA B 00Pa30BATEIBHOM
nponecce MHCIIO @I'BOY BO «KyoI'Y».

Peuenzenr
becnaniop A.B. 1oUEeHT, KaHIHUIAT

%Z XMMHUYECKHX HayK, HOIEHT Kadeapsl

OpraHuYeCKOH XUMHH U TEXHOIOTHI
OI'bOY BO «Kyol'V»
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PEILEH3 U
Ha padoUyH NpOrpaMMy I0 JUCHHILTHHE «XHMMHSD»
crienuansHocTs 54.02.01 [{uzaiin (o oTpacasm)

Pabouas nporpammva no quCUMIUIHHE «XUMHUs» Ui CTyAeHTOB dakynsrera MHCIIO
OI'bOY BO «Ky0I'Y» cocrasneHa B COOTBETCTBHHM C NPHUMEPHOM mporpammoii ®UPO,
pexoMeHoBaHHOe  (DejepanbHbIM  FOCYJAPCTBEHHBIM ~ ABTOHOMHBIM  YYPEKICHUEM
«®enepanbHOrO MHCTUTYTA passuTus oOpasosanusm» (OPIAY «®UPO») Ha 6a3e OCHOBHOIO
obmero o00paszoBaHus ¢ TONyd4eHHEM cpeaHero obmero obpasosamusa. IIporpamma
COCTABJIEHA B [OJIHOM COOTBETCTBHHU C TPEOOBAHWAMH YueOHOIO IUIAHA 10 CIIELHAIBHOCTH
54.02.01 /Insaiin (mo oTpacisim).

Pa6ouas nporpamma NPEATONAracT Paclpe/esieHUe TeM U U3yYEHHE MaTepraa mo
paspenaM. ['paMOTHO CTPYKTYypHPOBaHa, ¥ OXBATBIBAET BCE AKTyallbHBIE HAIPaBIEHHs MO
JUCLIMIUIHHE HA CETOMHAIIHUI [IEHb.

Bee paspensr pabouedt nporpamMmbl B MOJHOH MEPE OTBEYAIOT TPEOOBAHHAM K
pesynbTaTaM OCBOCHHS Y4eOHOH MUCIMIIIMHBL B COOTBETCTBHH C IPHMEPHOM MpOrpaMMoii
®UPO, pexomennosanHoe DenepanbHbIM IOCY/JAPCTBEHHBIM ABTOHOMHBIM YUPEIKISHHEM
«®DenepanbHOr0 UHCTUTYTA pasBuTHs 00pasosanusy (PLAY «DHUPO»). Kaxneii pasmen
NPOrpaMMBbl PACKPBIBAET PACCMATPHBAEMbIE BONPOCHI B JIOTHYECKOM MOCIIEA0OBATETLHOCTH,
OIPE/IEAEMOH 3aKOHOMEPHOCTSIMH 00YYEHHUS CTYIEHTOB. _

Jl1st 3aKpennenys TeOPETHYECKHX 3HaHKH, QOPMUPOBaHHA TPEOYeMbIX KOMIETEHIIHI,
YMCHHH ¥ HaBBIKOB CTY/ICHTOB MPE/lyCMATPHBAIOTCA KAK JICKLHOHHBIE, TAK M MPAKTHUECKHE
3aHATHA. Komu4ecTBo ayauMTOPHBIX 3aHATHH M BHEAY TUTOPHOH PabOTBl CTyJEHTOB
COOTBETCTBYET TPEOOBAHMSM YUCOHOT'O I1/IAHA.

KOHTpONb 1 OLEHKA Pe3ybTaATOR OCBOCHMs Y4eOHOH MUCIIHIUIHHEL ocymeCTBnﬂmTCﬂ
B CTPOTOM COOTBETCTBHH ¢ TPEOOBAHMsAMHU YUEOHOTO MIIAHA 10 JucuuIuiuHe. Paspaborannbie
M TIPEJUTAraeMble B IPOrpamMme (OPMbI ¥ METOIBL, TIO3BOJIAIOT B IIOJHOM MEPE OCYLIECTBIIAT
KOHTPOJIb H OLECHKY Pe3yIbTaToB 00y4eHus (CHOPMHUPOBAHHBIX KOMIETEHLIHH, OCBOSHHBIX
HAaBBIKOB U YMEHHWH, YCBOEHHBIX 3HAHKH ).

IlepeueHb pekOMEHAYEMBIX YYEOHBIX H3JaHHH, WHTEPHET-PECYPCOB, OCHOBHO
JIMTEPATYPBI BKIIOYAET AKTYAIbHBIE HCTOYHHKY, K KOTOPBIM Y CTYIEHTOB HMEETCH
CBOOOIHBIH HOCTYTI.

Hannas  pabouas mporpaMma MoxeT OBITh pPEKOMEHIOBAHA JUId  HM3yueHHs
JHCLHIUTHHBL «Xumus» Ha paxynsrere UHCITO @T'BOY BO «Kyol'Y».

Peuensent Bacuinn B K. nonent, kanagunat
o XHMHYECKHX HAYK, JOLEHT Kadeapbl
. " OMOOPraHMYECKON XUMHH M TEXHUYECKOH
¢ %&/———' _%E?%OJ‘IOTHH ®I'BOY BO «KyoI'TY»
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