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1. MACIIOPT PABOYEM ITPOI' PAMMBI YYEFHOM JUCHUILINHBI «XUMHUS»

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBbI

Pabouas mporpamma aucrumuimasl BJ[.08 Xwumus paspaborana Ha ocHoBe [IpumepHOit
nporpaMMbl  0011e00pa30BaTENbHON yU4eOHONW AMCHUIUIMHBL «XUMUS» Ui MPOo(ecCHOHATBHBIX
0o0pa30BaTeNbHbIX  OpraHu3aluid, pexkomMeHnoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «dDenepaabHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (OPI'AY «DUPOy)
B KAauecTBE MPHUMEPHOH MporpamMmbl JUIS pealu3allid OCHOBHOM  IpodecCHOHATBHON
oOpa3zoBarenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0miero oOpa3oBaHUsl C MOJy4YEHUEM
cpensero obmero obpazoanus (mporokon Ne3 ot 21 wmrons 2015 r.). PerucrpanuoHusiii HoMep
peuen3un 385 ot 23 utoiia 2015 r. PI'AY «DUPO».

1.2. MecTto qucuunimnubl B cTpykrype IHHIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUS» SBISETCS NPOGUIBHOW NUCHUIUIMHON W3 00s3aTelbHOU
npeameTHoi oomactu «EctectBennbie Hayku» OI'OC cpennero oo1ero oopa3oBaHus.
HuctunnuHa «XuMHUS» HU3Yy4aeTcsi B IUKJIE 0O0Ie00pa3oBaTeNbHBIX TUCHUILIMH IS
CHenuanbHOCTH ryManuTapHoro npoguis 42.02.01 Pexnama.

1.3. Hean n 3a7a4n y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pPe3y/ibTaTaM OCBOCHUS
AUCIHUIJIMHBI:

Hean 1ucuMIINHBL:

- (hopMupoBaHKE y 00YUAIOIINXCSI YMEHHSI OIICHHBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)XJI0OTO YEJIOBEKa;

- (opmupoBaHue y 00ydYarOMUXCS METOCTHOTO MPEJCTABICHUS O MHPE M POJIM XMMHH B
CO3JIaHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTUHBI MHpA; YMEHHUS OOBACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IIPUPOJHON, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIOJIb3YS ISl ITOTO XUMHUYECKHUE 3HAHNUS,

- pa3BUTHE y 00yYaIOIMUXCsd YMEHUN pa3andarh (PakThl U OLIEHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OIMPEACIIEHHON CUCTEMOM
[IEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

- npuobOpeTeHne OOYYarOIIMMHCS OMbITa Pa3HOOOPAa3HOW NEATENbHOCTH, IO3HAHUSA U
CaMOTIO3HAHUS;, KIIFOUEBBIX HABBIKOB, UMEIOIINX YHHUBEPCATHLHOE 3HAUEHHUE JIJISl PA3IMYHBIX BHUJIOB
JEeSTeNIbHOCTH (HaBBIKOB pEIICHHs Mpo0sieM, MPUHATHS pelleHuH, MoKncKa, aHalu3a U 00paboTku
nH(opMaIi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHHH, COTPYAHHYECTBA, 0€30MacHOro
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaun AUCHUNIMHBI:
- 00y4nTh 00YYAIONIUXCSl TEOPETUUECKUM OCHOBAaM 3HAHUHM O COCTaBe, CTPOCHUH U

CBOMCTBAaxX BEILIECTB, UX MPEBPALECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (pyH/ITaMEHTaIbHbBIC 3aKOHBI XMMUHU C TTO3ULIHH
COBPEMEHHOMN HAYKH;

- c(hopMHUpPOBaTh HABBIKH (DYHIAMEHTATbHBIX UCCIEIOBAaHUN JJIsl U3yUEHUS CBOWCTB
BEIIIECTB M UX PEAKIIMOHHON CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BAaTh HpI/IO6peTeHHBIe HAaBBIKU U 3HAHUA JUCIIUIIJINHEBI B
poeCCHOHAIBHON JESTEIHbHOCTH.



Pe3yabTarhl 0CBOCHUA Y4eOHOM M CIUTIINHbBI
OcBoeHre coaepkaHus Yy4eOHON AMCHUILTUHBI «XUMHs», O00ECHeUYnBaeT JIOCTHXKEHUE
00yYaIOIIMMUCS CIEAYIOIIUX PE3YyIbTAaTOB:

JIMYHOCTHBIX ® UYYBCTBO TOPJAOCTH U YBOKEHUS K HCTOPUM U  JIOCTHKCHHUSIM
OTEYECTBEHHOM XMMHUYECKON HAayKW; XMMUYECKH IPAMOTHOE IOBE/ICHHE
B MPO(EeCCHOHATBLHON MEATEIBHOCTH W B OBITY MPU OOpalIeHUH C
XUMHUYECKUMHU BEIIECTBAMHU, MaTEPHUAIAMH U IIPOLIECCAMU;

® TOTOBHOCTbH K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOH MPpodhecCHOHAIBHON AEITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME HCIOJb30BaTh JOCTUKEHUSI COBPEMEHHON XUMHUUECKOW HAayKU U
XUMHYECKUX  TEXHOJOTMA U1 TIOBBIIICHWS ~ COOCTBEHHOTO
MHTEJJICKTYaJlbHOTO  pa3BUTHUA B BbIOpaHHOW mpodecCHOHaTBHOM
JIeSITEJIbHOCTH;

MCTAIIPCAMCTHBIX | @ HCIIOJIb30BAHME PaA3JIMYHBIX BHJIOB O3HABaTEIbHON IEeATEILHOCTH U
OCHOBHBIX HWHTEIJICKTYyallbHBIX oOmepaluii (MOCTAaHOBKHM  3a/ayH,
(dbopMyIHpOBaHUs TUIIOTE3, aHAJIN3a U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUYMHHO-CIIEACTBEHHBIX CBS3€H, IOUCKA
aHaJoroB, (HOpMYyJIUPOBAHUS BBIBOJOB) ISl PEIICHHS IOCTaBICHHOM
3aJa4uM, TpPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJCHMS,
HAy4YHOTO JKCIIEPUMEHTA) IS HW3Y4YeHUs Pa3jIU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

® JCIOJIb30BAHUE PA3TMYHBIX MCTOYHUKOB JUISI TIOJYUYEHUS] XUMUUYECKOU
uH(pOpMalliK, yMEHUE OLICHUTh €€ JOCTOBEPHOCTb IJSl JOCTH)KCHUS
XOPOIIUX PE3YJIbTATOB B MPOPECCHOHATBHOMN cdepe;

IIPEAMCTHBIX e chopMHPOBAHHOCTh MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOI
HAay4YHOW KapTUHE MHUpA; MOHUMAHHUE POJIU XUMUU B (HOPMHUPOBAHUU
Kpyro3opa u (YHKIIMOHATHLHOW TPaMOTHOCTH YeNOBEKa JUIS PEIICHUS
MPaKTUYECKUX 3a/1a4;

® BJIQJICHUE OCHOBOIOJATAIOIIUMH XUMUUECKHUMH MTOHSATUSIMH, TEOPUIMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAaHNE XUMHUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIQJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MMO3HAHMS, HCTIOIB3YEMbIMU
B XMMHUU: HAONIOJACHHUEM, OMUCAHHEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHue o0pabaThiBaTh, OOBSICHATH PE3YJIHTAThl TPOBEJICHHBIX OIMBITOB U
JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHUSI IPU PEIICHUH MPAKTHYECKUX 3a/1a4;

e chOpMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC OIIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYTIaM U YpaBHEHHSIM;

e BIAJCHHE MpaBWIaAMH TEXHUKH OE30MaCHOCTH TPHU HCHOIH30BAHUU
XUMHUYECKHUX BEIECTB;

e cpOopMHUPOBAaHHOCTH COOCTBEHHOM TMO3MLMU IO OTHOIICHHIO K
XUMUYECKOW WH(DOPMAIMH, TIOJTy4aeMOW U3 pa3HBIX HCTOUYHUKOB.

1.4. IlepeyeHb NJIAaHUPYEeMbIX Ppe3yJbTATOB O00Oy4YeHHMsI MO AMCHUILIMHE (Nepe4YeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npenycMoTpeHsL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOI padoThI

Bun yuebnoit pabotbl Bcero yacos ?CMCCT ot 3
Y4yeOHasi Harpy3ka (Bcero) 64 64
AyIHTOpPHBbIE 3aHATHS (BCEro) 64 64

B ToMm umcne:

3aHSTHS JIEKIMOHHOI'O THUIIA 32 32
IIPAKTUYECKHE 3aHITHsI (IPAKTUKYMBI) 32 32
[TpomexxyTounas arrectanus (3K3aMeH/3auet/aud3ader) nudd.3auer
OO01mas Tpy10eMKOCTh 64 64

2.2. CTpyKTYypa IMCHUILIUHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HanmenoBaHue pa3jeiioB 4 TeM Beero Teopernyeck | IIpakTHyeck
oe o0yueHHe | We 3aHATHS

Pa3znen 1. O01masi U HeopraHu4yeckasi XUMHs 28 14 14
Beengenne Tema 1.1. Xumus — Hayka 0 BelIeCTBax 2 1 1
Tema 1.2. Ctpoenue aroma. [leprnoanueckuii 3akoH 1
[lepuoanyeckas cucTeMa XUMUYECKUX JIEMEHTOB /. 4 2 2
N. MenneneeBa
Tema 1.3. CtpoeHue BeniecTa 2 1 1
Tema 1.4. Xummnueckue peakuuu 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 KJ1acChl HEOPraHUYECKUX U 4 ) )
OpPraHMYECKUX COECAUHEHUN
Tewma 1.9. Xumus 31eMeHTOB 8 4 4
Pa3nen 2. Oprannyeckasi XuMusi 36 18 18
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus > 1 1
CTPOEHUS] OPTraHUYECKUX COEIUHEHUN
Tewma 2.2 [IpenenbHble YTIAEBOAOPOIbI 4 2 2
Tewma 2.3. DTUIEHOBbIE U TUEHOBBIE YIIIEBOJOPO,IbI 4 2 2
Tema 2.4. AnieTHIIEHOBBIE YTIIEBOJOPOIBI 2 1 1
Tewma 2.5. ApoMaTtuueckue yriieBo10pOIbI 4 2 2
Tema 2.6. IIpupoiHbIE HCTOUHUKH YIIIEBOJIOPOIOB 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. A3orcozneprkalue reTepouuKInIecKre 2 1 1
coenuHeHus. HykienHOBbIE KUCIOTHI
Bcero mo qucuuninze 64 32 32




2.3. TeMaTn4yecKMii IJIAH U COJAepPKAHNE YUEOHOH TUCUUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4eOHOTro MaTepuasa, NPaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB U TeM caMoCTosiTeIbHAs padoTa o0yuyaouerocs
1 2 3 4
Pa3nes 1. O01masi 1 Heoprannyeckasi XMuMHs
Jlekuun
Hayunsle meTOnbl IO3HAHMS BEIIECTB M XUMHUYECKMX sBiIeHUM. Poib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUEHUE XMMHMHU IIPU OCBOCHHMH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ecTecTBeHHO-HAYYHOTO MPOGUIIS 1 1
XuMusi — HayKa 0 | IpoeCCHOHATILHOIO 00pa30BaHMSL.
BELIECTBAX Jlekuuu
OcHoOBHbIE NIOHATHS XUMHH. 3aKOHBI XUMUU. MI3MepeHne BeniecTsa.
IIpakTnyeckue (1abopaTopHbIe) 3aHATHS 1 )
Pemenue 3a1a4 v ynpaxxHEHU 110 TEME.
Tema 1.2. Ctpoenue | Jlekuun
aToMma. AToM — cnoxHas yactuna. CocraB aTOMHOTO siipa. DIEKTPOHHAs 000J10YKa
ITepuoanueckuit aToMmoB. llepronnuecknii 3aKOH B CBETE COBPEMEHHOM TEOPHUU O CTPOCHUH 2 1
3aKOH U aToMa. [lepuoa4YHOCTh B MN3BMEHEHNHU CBOMCTB XUMHUYECKUX DJIEMEHTOB M MX
Ilepnoanueckas COEJTMHEHMI.
cucremMa IIpakTnyeckue (1a00paToOpHbIE) 3AHATHS
XUMHUYECKUX DNEeKTPOHHBIE CXEMBbI CTPOEHHS ATOMOB. DJIEKTPOHHbBIE KOHPUTypalluu ) )
anementoB /l. 1. aTOMOB. DJIEKTpOHHO-Tpadudeckas popmynna aToMa. XapakTepuCcTUKa
Menpeneesa XMMHUYECKOI'0 3JIEMEHTA 0 ero nojoxxeHuto B [lepuoanueckoit cucreme.
Jlexnun
[TonsaTne o xummuueckoil cBsA3u. KoBaneHTHas xumuyeckas cBsi3b. MoHHas 1 1
XUMHUYECKas CBs3b. Meraunueckas XHMHMUYecKas CBs3b. BonxopoaHas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Cxembl 00pa3oBaHUs BEIIECTB C Pa3IMYHBIM THUIIOM CBs3H. OmnpeneneHue 1 )

BAJICHTHOCTH M CTENIEHU OKUCJIEHHS] aTOMOB BelecTB. O3HAaKOMJIEHUE CO
CBOWMCTBaMHM IMCIEPCHBIX CUCTEM. PelieHue 3a1a4 v ynpaxHeHUH 10 TEME.




Jlekuuu
Kiaccudukanuss XuMHYECKMX peakIfii B OpraHUYECKON M HEOPraHUYECKOM

XUMHUHU. BeposATHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XMMHMYECKHUX PEaKIMi. XMMUYECKOE PABHOBECHE.
XuMuyeckue IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS
peakuuu CocraBieHre TEPMOXMMHYECKUX YpaBHEHUH peakuuii. Beraucienue
CKOpOCTH peakiui. @akTopbl, BIMSIOIMIME HA CKOPOCTh XHUMHUYECKOU
peakuuu. Cmenienne xumudeckoro pasHoBecus. [Ipumnuun Jle Illarense.
Pewrenune 3ama4 u ynpaxHeHHH 110 TEME.
Jlexnun
Ilonsatne o ngucnepcHelx cucremax. Ilonsatme o pacrBopax. Teopus
IEKTPOIUTUYECKOH nucconuanuu. ['uaponms kak 0OMEHHBIH Ipolecc.
Tema 1.5. IIpakTnyeckue (1abopaTopHbIe) 3aHATHS
HucnepcHsbie PactBopsl. PacTBopumocTs BemiecTB B Boge. CriocoObl BBIPaXKEHUs COCTaBa

CUCTCMEI. PaCTBOpBI

pactBopoB.  [IpurortoBineHue  pacTBopa  3aJaHHOM  KOHLEHTpALUU.
OnexTponutuyeckas auccoruanus. CuibHble W clladble JJIEeKTPOIUTHI.
Bonopoansriit nokasarens. Onpenenenne ph pactBopa anektponuta. Pemenue
3a/1a4 ¥ YIPaXHEHUH 10 TEME.

Jlekuuu

OKIE;I;?T;%HO_ OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC peaxIuu. Knaccudukanus
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIBHBIX peaKIHii. XUMHYECKHUE HCTOYHUKH TOKA.
BOCCT;E;;E;;?BHHC DNEeKTPOIN3 PACIIABOB M BOJHBIX PACTBOPOB DJIEKTPOIUTOB.
DICKTPOXMMHTCCKHIE IIpakTuyeckue (naﬁopaTvopm)Ie) 3aHATHS }
— CocraBiieHne ypaBHEHHIA OKHCIUTENIbHO-BOCCTAHOBHTENBHEIX  PEAKLIH.
Pemenwe 3a/1a4 1 yrpaxHESHHUH 110 TEME.
Jlekuuu
Tema 1.7, Knaccudukanms Heoprannyeckux BemectB. Metaiuisl. Koppo3ust MmeTamios.
Knacenduxars O6u1re cnocoObl mosyyeHust MeTayuioB. Hemerasisbl.
semects, [pocThie IIpakTuyeckue (naﬁopaTvopm)Ie) 3aHATHS
IN———— CocraBnenue ypaBHeHUH peaknuii 1o cxeme. CocTaBleHHE CXeM

AJIEKTPOJIM3a pacCIUIaBOB M PAcTBOPOB BEIISCTB. PemeHwe 3amad u

YIPA)KHEHUM 110 TEME.

Jlexknuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCTMHEHUN

Bonoponnsie coenunenust HemetamioB. OKCHIBI M aHTUIAPUIBI KApOOHOBBIX
kucnor. Kucnorel opranuudeckue U Heopranudeckue. OCHOBaHHSA
OpraHuYecKue ¢ HeopraHudeckue. AmdoTepHble OpraHHuecKue u
Heopranuueckue coequHenus. Conu. I'eHeTndeckas CBA3b MEXKIY KIaCCAMHU
OpPraHMYECKUX U HEOPraHUUECKUX COEAMHEHUH.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAMU. X UMUYECKHE PEAKIIMH MEXKTY
HEOPraHUYECKUMH BellecTBaMU. [ Maposin3 conel pa3anyHoro TUIA.
Pewrenue 3a1a4 u ynpaxHEHHH 110 TEME.

Tema 1.9. Xumus
JJIEMEHTOB

Jlexnun

s-Onementsl. Bogopon. Dnements! [A-rpynnsl. OnemenTsl [IA-rpynmsl. p-
OneMeHThl. AntoMuHUNA. Yriepoa U KpemHHil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpymnisl. IneMeHTsl [VA-rpynmnbl. d-DneMeHTHI.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
N3ydeHnue cBOMCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, P- U d-3JIEMEHTOB.
Pemenue 3a1a4 v ynpaxHEHUH 110 TEME.

Pa3nen 2. Oprannyeckasi XuMusi

Tewma 2.1 Ilpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUST OPraHUYECKHUX

OpraHNu4eCcKou o
. Teonus coeaunenuit A. M. byrieposa. Kinaccudukarus opranmueckux
or (')eHH;F coeuHEeHH . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCAUHEHUSX U
p COco0BI UX Pa3phIBA.
OpPraHUYEeCKUX
. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
COETMHEHU N -
Pelrenue 3a1a4 u ynpaxHeHUH 10 TEME.
Jlexnun
I'omonornuecknii ps ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumeHeHHe U criocoObl MoTyueHHs! aaKkaHoB. [IMKII0amKaHblI.
IIpenenbubie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YII€BOIOPOABI CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX (JOPMYJT YTII€BOAOPO/IOB.

CocraBieHre ypaBHEHUHN peakiui o cxeme. Pelienue 3a1ad u ynpaxHeHHil
10 TEME.
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Jlekuuu
l'omosiornueckuii  psAx  ankeHOB. XMMHUYECKHME CBOMCTBA  QJIKEHOB.
[IpumeHeHre W CHOCOOBI TMONYYCHHS AIKCHOB. AnkagueHbl. OCHOBHBIC

Tema 2.3. MOHATHUS XMMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha IpuMepe NPOLyKTOB
ITUICHOBIC H IIOJINMEPU3ALIMH AJIKEHOB, AJIKAJUEHOB U UX TraJIOr€HIIPOU3BOIHBIX ).
wﬁ:;:;:;im IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX ()OPMYJI yTIIEBOJAOPOIOB.
CocraBiieHne ypaBHEHUH peaklui 1o cxeme. Pemenue 3ax1a4 v ynpaxHeHUN
10 TEME.
Jlexnun
I'omonornyeckuii psif ankuHOB. XHMMHUYECKHE CBOWCTBA W IPUMEHEHHUE
Tema 2.4. anKuHOB. Ilony4yeHue aJIKuHOB.
AneTuieHoBble IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
YII€BOIOPOBI CocraBieHne MOJIEKYISAPHBIX U CTPYKTYPHBIX (JOPMYJI yTIIEBOAOPOIOB.
CocraBieHne ypaBHEHUH peakuuii o cxeme. Pemenue 3aa1a4 v ynpaxHeHU
10 TEME.
Jlexknun
I'omonoruyeckuii psa apeHOB. XMMHUYECKHE CBOMCTBA apeHOB. [IpuMmenenue
Tema 2.5. U ITOJIY4€HHUE apECHOB.
Apomaruyeckue IIpakTnyeckue (1a00paTOpHbIE) 3AHATHS
YTIIEBOJOPOBI CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJ YIJIEBOJOPOJIOB.
CocraBiieHne ypaBHEHUH peakluii o cxeme. Pemenue 3ax1a4 v ynpakHeHUN
10 TEME.
Jlekuuu
Tewma 2.6. Heds. [Tpupoauslit 1 nonyTHeIH HeQTSIHOH ra3el. KaMeHHBIH yroms.
Ipupoanbie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
HCTOYHUKH Onpenenenre HaTW4Msl HENpPEIENbHBIX YIJIEBOJOPOJIOB B OEH3MHE U
YHJICBOAOPOAOB KepocuHe. PacTBOpUMOCTh  pa3nUYHBIX  He(dTenpoayKToB  (OeH3UHAa,
KEepOCHHA, IU3EJIBbHOI0 TOILINBA, Ba3esIMHa, TapaduHa) Ipyr B IpyTe.
Tema 2.7. Jlexknun
I'mppoxcuibHble Crpoenue u KiIacCupUKausa CIUPTOB. XUMHUYECKHE CBOMCTBA M CIIOCOOBI
COCIMHEHUS MIOJIy4EHUs] COUPTOB. MHOroaTOMHBIE CIUPTHL. DEHOII.
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IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYTT
KHCJIOPOJICO/IEPKALLMX OpraHu4ecKuX coequHeHnil. CocraBieHue
ypaBHEHUH peakiui o cxeme. Pemenue 3a1ad v ynpaxxHeHU 1o TeMe.

Jlekuuu
['omonoruyeckue psiabpl alibIETHMA0B U KETOHOB. XUMHUYECKHE CBOMCTBA
QJIBJICTHJIOB M KETOHOB. [I[prMeHeHNe 1 MoTydeHrne KapOOHUITbHBIX

Tema 2.8. N
AT I LIBL 1 COCIUHCHUH.
CCTOHDL IIpakTHyeckne (1a00paTOpHbIE) 3aAHATUSA
CocTtaBiieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (GOpMYT
KHUCJIOPOJICOACPIKAIINX OpraHnueckux coeauHeHuit. CocTtaBieHue
ypaBHEHUH peakiui 1o cxeme. Pelienue 3a1ad v ynpaxxHeHH 110 TeMe.
Jlexknum
I'omonoruueckuii ps1 mpeneabHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Tema 2.9. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJIYy4EHUs KAPOOHOBBIX KHUCIIOT.
KapGonogsie OTtanenpHBIC MTpeICTaBUTENN U X 3HaUeHUe. CrioxkHble 3¢upsbl. XKupsbl.
KHCIIOTHI U UX IpakTuyeckue (1a6opaTOpHbIE) 3aAHATHUSA
MPOU3BOJIHBIE CocTtaBiieHre MOJIEKYISAPHBIX U CTPYKTYPHBIX POpMYTT
KHUCJIOPOJICOACPIKAIINX OpraHnuecKux coeauHeHuit. CocTaBieHUE
YpPaBHEHUH peakIMi 1o cxeMe. Pellienue 3a1au v ynpaxHEeHHU 110 TEME.
Jlexknum
Tema 2.10. [Tonsitue 06 yraeBonax. Monocaxapusl. Jlucaxapuasl. [lomucaxapuasl.
VIIeBosIEI IIpakTH4eckue (naﬁopaToprlve) 3aHATHA
Xumuueckue u Gu3ndeckue CBOMCTBA TTIOKO3bI U kpaxMmana. CrocoOsl ux
MOJTYYEHMUSI.
Jlexkuuu

Tema 2.11. AMuHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanms u nsomepust aMuHOB. XMMHUYECKHE CBONCTBA aMUHOB.
[IpuMeHeHue U ony4yeHue aMuHOB. AMUHOKHCIIOTHL. benku.

IIpakTuyeckne (iabopaTopHbie) 3aHATHUS

CocraBiieHHe MOJEKYISPHBIX U CTPYKTYPHBIX (DOPMYIT a30TCOAEPIKAIINX
OpraHnyvecKkux coequHeHnii. CocTaBieHUE YPAaBHEHHI peakiMil 0 CXEME.
Pewrenue 3a1a4 u ynpaxHeHHH 110 TEME.

Jleknuu
HykiienHOBBIE KUCIIOTBI.
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Tema 2.12.
A3zotcoaepxamue | [IpakTudeckue (JiabopaTtopHbie) 3aHATHUSA
rereporkinyeckiue | CocTaBieHHE MOJEKYISPHBIX U CTPYKTYPHBIX (OPMYN a30TCOIEpIKAIIUX

. N N 1 2
COCIMHEHMUS. OpraHMYecKux coenuHeHn. CoCTaBlIeHHE YPABHEHUIN PEaKLUU 10 CXEME.
Hykneunnossie Pemenue 3aga4d v ynpaxxHeHU 110 TEME.
KHUCJIOTBI

ﬂﬂ}l XapakmepucmuKku ypoeH1 0C60E€HU y'{€6H020 mamepuana uCnoib3yromcs CJzedy}ou;ue 0003HaYEeHU!

1. — o3Haxkomumenvuwlll (Y3HABAHUE PaHee UZYUEHHBIX 00BEKMO8, CEOUCMSB); 2. — PenpoOYKMUGHDIL (8bINOJIHEHUE 0esTMeNbHOCIU N0 00PaA3Yyy, UHCIPYKYUU UTU OO PYKOBOOCMEOM)
3. — npodyxmuenblil (NIAHUPOBAHUE U CAMOCMOSIMENbHOE 8bINOIHEHUE OEAMENbHOCIU, pelleHie NPOOTIEMHbIX 3a0at)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne H dopma
AUMEHOBaHUE
Coneprxanue paszena TEKYLIETro
pa3aesioB U TeEM
KOHTPOJISI
| 2 3 4
1 cemecmp
Hayunslie MeTOAbI TO3HAHMS BEIIECTB U XUMHUECKUX v
SIBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUU B XHUMHUH.

Brenenne 3HadeHne XUMUHU 1pu ocBoeHnu npodeccuii CI10 u
cneuuanbHoctelt CI1O ecTecTBeHHO-HAYYHOTO MPOQHIIS
poeCCHOHATBHOTO 00Pa30BaHUS.

Paznen 1. OOuiast 1 HeOprauuyecKasi XuMHsI

1 Tema 1.1. Xumug | CoctaB BeliecTBa. XUMHUYECKHUE SJIEMEHTHL. 3aKOH vV, T
— Hayka o IIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BEILIECTBAX U HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnencreus. M3smepenue Bemecrsa. Macca aToMOB U
MOJIEKYJ. ATOMHasl eIMHuLA Macchl. OTHOCUTEIIBHBIE
aTOMHasl U MoJieKyJiipHas Maccbl. KonnyecTBo BeniecTsa.
Yucno Asoragpo. MonspHas Macca. 3akoH ABOraapo U ero
clieACTBUSA. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMM. ArperatHble COCTOSHHS BeulecTBa. TBepaoe
(kpucTaummueckoe u aMmop(HOE), KHUIKOE U Ta3000pa3HOe
arperarHble coCTOsIHUsA BenlecTBa. CMecH BELIECTB.
Paznnuns Mexay cMecsiMu M XUMUYECKUMUCOEIUHEHUSIMH.
MaccoBast u 00beMHas 10711 KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUH aToMa. vV, T
Crpoenne atoma. | KopmyckyJIsspHO-BOJIHOBOH yalli3M YacCTHI MUKPOMHpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HykJIOHBI: IPOTOHBI M HEUTPOHBI.
3aKOH U W30TONB! M HYKIHUBL. DJIEKTPOHHAs 000I04YKa aTOMOB.
[lepuognueckast | [loHsTHE 00 37EKTPOHHON OPOUTAIIN U 3JIEKTPOHHOM
cUcTemMa obnake. KBaHTOBBIE UMcCTa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHAX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2IeKTpOHOB 110 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSAM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruy, npuHuunoM Ilaynu u npasmiom I'ynna.
DneKTpOHHbIE KOH(UTYpAIITN ATOMOB XUMUYECKHX
2JIEMEHTOB. BaJleHTHBIE BO3MOXKHOCTH aTOMOB XUMUYECKUX
AJIEMEHTOB. DJIEKTPOHHAs! KJIacCU(UKALIMS XUMHUYECKUX
AJIEMEHTOB: S-, p-, d-, f-2JIeMeHTEI.

[Tepuonnueckas cucteMa U cTpoeHure aroma. OU3N4eCcKuil
CMBICJI ITOPSIIKOBOI'O HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIBI
u niepuona. I[lepnonnueckoe n3MeHEHNE CBOMCTB
2JIEMEHTOB: paJuyca aTOMa; YHEPTUU NOHU3ALINN;
ANEKTPOOTpHUIATENbHOCTU. [IpUunHbI U3MEHEeHUs
METANINYECKUX U HEMETAJUIMUECKHUX CBOWCTB JIEMEHTOB B
rpynnax u nepuosiax, B TOM Yucie OOJIbIINX U
cBepxOonpimx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cuCTeMbl XUMUYECKUX 3JIeMeHTOB /1. 1.
Menpeneesa s pa3BUTHS HAYKW U IOHUMaHUs
XUMHUYECKON KapTHHbBI MHUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3H. THITHI XUMUYSCKUX CBS3CH:
KOBAJICHTHAsl, MOHHAs, METAJTMYECKasA U BOJIOPOIHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHas
cBs3u. MonHas xuMudeckas cBsa3b. KpaitHuii ciy4dait
KOBAJICHTHOH MOJIIPHOH CBsI3U. MeXxaHu3M 00pa3oBaHUs
WOHHOM CBsI3U. OHHBIE KPUCTAIUNIMYECKHE PELIECTKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMHU.
MeTtannndeckas XuMu4eckas cBg3b. OCcoObIN THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMIA B METAJIaX U
craBax. CBOMCTBA METAJIIMYECKOM cBA3U. Bomopoanas
XUMHYECKast CBI3b. MexaHu3M 00pa30BaHUs TAKOW CBS3H.
Ee xnaccuduxanus: MeXMOIEKYISIpHAS |
BHYTPUMOJIEKYJISIpHAS. BOJOPOIHBIE CBSI3U. DU3HUECKHE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHamoHHOE Yucio
KOMIUIeKcooOpa3zoBarens. BHyTpeHHss u BHeUHss cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHn4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKuu.
Peakuuu, naymue 0e3 n3MeHeHHs KaueCTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNS XMMUYECKUX peakunii. BHyTpeHH:s 3Heprus,
sHTaNbNHA. TernnoBoi 3 (HeKT XUMUIECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAs! SHTAJIBIIHS
peakmuii u oopazoBanus Bemects. 3akoH . U. 'ecca u ero
cnencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOM pPEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy X YacTHIL.
['pyOoaucniepcHble M TOHKOAKUCTIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOK
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUcconaui. MexaHnsm
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU THIIAMU
XUMHUYECKHX CBsA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CUIIBHBIE U CPETHUE DIIEKTPOJIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. I MIpon3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpPraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUU U €ro
3HAUEHUE B PAKTUYECKOU IEATEIBHOCTH YEIOBEKA.
OO6parumblii TuAPOIN3 cosield. CTyneHYaThIi THIPOIIU3.
[IpakTyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpbHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTaHOBUTENBH | OKHCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ pEaKIUU. Knaccudukanus OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DIIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKESHU I
MeTaJlJIoB). ['aibBaHNYECKUE 3JIEMEHTBI M IPUHIUIIBI UX
pabotel. CocTaBiieHHE TaTbBAHUYECKUX FJIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
3nekTposuToB. IIpouecchl, npoucxoadiime Ha KaToae u
aHoJie. YpaBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTHuecKoe NPUMEHEHHE 3IEKTPOJIN3a.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupUKalKs, XUMUUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamnsl. [Tonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BeIHecTBa. cTpoeHus ux aromoB. O0uMe puznyeckue 1 XuMHYECKHUe
cBoiicTBa MeTaiioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromMoB. O0nMe puznyeckue 1 XUMHYECKHe
cBoiicTBa HeMeTaoB. [IpomblnieHHBIE U Ta00paTOpHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHuyeckue
KJIaCChl u Heoprannyeckue. Kinaccuduxkanus opraHndeckux u
HEOPraHMYeCKUX | HEOPraHW4ecKux KuciaoT. OOIine CBOUCTBA KUCIIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKHE U HEOpraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyecKkas CBA3b MEXKAY
KJIACCAaMH OPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUH.
Tema 1.9. Xumusa | s-Onementsl. Bogopon. J[BOWCTBEHHOE MOIOXKEHHE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
Pone Bopopona B )xuBOM U HEeXUBOU nipupoze. Bona. Poib
BOJIbI KaK Cpe000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmiast xapakTepucTHKa
iesnouHbIX MetaioB. [lonydenue, pusznyeckue u
XUMHUYECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. P-OJIEMEHTHI.
XapakTepucTuKa aTlOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XaJlbKoreHoB. [lonyyenue, ux ¢pusnueckue u
XUMHUYEeCKHe cBorcTBa. DineMeHTsl [V , V A-rpynm. O0mias
XapaKTEpUCTHKA 3JIEMEHTOB 3TUX I'PYII HA OCHOBAHUHU UX
nonoxenus B [lepuognueckoii cucreme anemeHnToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS

16




‘ aToMoB d-3JIEMEHTOB

Paznen 2. Opranndeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumuu. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. KpaTkuii 04epKk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
bytnepoBa. XuMruueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepun. CriocoOsl
0TOOpaKEHHsI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHiuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS YriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHaTHE O TUIIAX U MEXaHU3MaX PEaKIUil B
OPraHN4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
NpCACIIbHBIX YIJICBOJOPOAO0B. AJKaHBI KaK npeacCTaBuTCIIN
MpeeabHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBOWCTBA
aJIKaHOB. Peakunu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIe CIOCOOBI MOTYYSHHS aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOAHBIX HCTOUYHHUKOB, KPCKHUHT
napauHOB, MOTy4YeHHUE CHHTETUYECKOr0 OEH3MHAa,
razu(uKanus yris, TiApUPOBAHNE AJIKAHOB.
JlaGopaTopHble crIOCOOBI MOIY4YEHHUS ATKAHOB: CUHTE3
Bropna, nekap-6okcunupoBaHue, TuIpoau3 kapouaa
anmoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lomydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
pajuKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YII€BOJOPOABI

['omonoruueckuii psan u odmas Gopmysna aTKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKKIIacCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. dusnyeckne CBONCTBA aJIKEHOB.
XHUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunu
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIINH,
runpupoBanus. [Ipasuno MapkoBHuKOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJaccuUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PacroJI0KEHUIO KpaTHBIX CBsI3€l B MOJIEKYJIE.
HomMmenkiatypa TMeHOBBIX YIIIEBOJIOPOJOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusanus queHoB. CriocoOb
MOJIy4eHUsl JUSHOBBIX YyrieBo10poa0B: padoTsl C. B.
JleGenena, 1eruIpupoBaHue aJIKaHOB.
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Tema 2 .4.
AtnieTniieHOBEBIE
YTJIEBOAOPOBI

I'omonoruueckuii psa u odmas Gopmyna alKUHOB.
HomMmeHkiatypa aneTrieHOBBIX YIiIeBOJOpoaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IlpaBuno MapkoBHUKOBa
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MPUMEHUTENBHO K aneTuieHam. [logBuxHOCTh aToMa
BOJI0poAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCIIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YriieBoA0po0B. [lonuBuHmumanerar.
[Tonyuyenue ankuHoB. [lonydyenue aueTuiieHa NUPOIU30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMatuueckue
YTJ1€BOJIOPO/bI

Benzoun kak npenacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmias popmyna. Puznueckre CBOMCTBA apCHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOreHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUS, CylIbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30Iy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHBIE HCTOYHUKH APOMATUYCCKUX YTIICBOJIO-
polloB. ApomaTu3aliys alkaHOB U I[IUKJIOATKAHOB.
AnkunupoBaHue OeH307a.

15

Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIJIEBOJOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUEeCKUe CBONCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpaKLIUU €€ pa3/ieieHus,
UX UCTOJb30BaHue. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoanbiii 1 monyTHBIN HePTAHON
ra3pl. CpaBHEHUE COCTaBa IPUPOIHOTO U MOIYTHOTO ra3os,
UX IPAKTUYECKOE UCIOIb30BaHue. KaMeHHBbIN yrob.
OcCHOBHBIE HaNPaBJICHNS UCIIOIb30BAHNS KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOT0 yTiis, BOKHEHUIIINE POTYKTHI
3TOro mpolecca. IKOJIOrMYECKHe aCleKThl 100bIuH,
nepepaboTKU 1 UCTIOJIb30BAaHMUS TOPIOUHX MCKOMAEMBIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Krnaccudukanus cniupToB 0 TUITY YTIEBOIOPOIHOTO
paavKana, YuciIy TUAPOKCUIIBHBIX TPYIIT U TUITY aTOMa
yIJIEpOa, CBA3aHHOIO C TUAPOKCUIILHOM I'PYIIIION.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue cTpoeHus cnupToB Ha
ux ¢pu3ndecKue cBocTBa. ['oMONOrHYecKuid psijg
MpeIEIbHBIX OJJHOATOMHBIX CIUPTOB. M30Mepus u
HOMEHKJIaTypa aJTKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKUE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH MIPENETBbHBIX OJHOATOMHBIX CITHPTOB.
Peakuuu, noaTBepxKaaroIIMe KUCIOTHBIE CBOWCTBA
cnupToB. Peaknnu 3amenieHns THIPOKCUIBHOM TPYIIIBL.
MexMonekynsapHas Jeruapatanns ClIUpTOB, YCIOBUS
obOpazoBanus TPOCTHIX A3PupoB. CrIOCcOOBI MOTYICHUS
cnupToB. ['maponu3 ranoreHankaHoB. [ 'uaparanus
AJIKEHOB, YCIIOBHS €€ poBeJeHUs. BoccTaHOBIEHUE
KapOOHUJILHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
N3omepust 1 HOMEHKIATypa MpeaCTaBUTENEN ABYX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB MHOT'OAQTOMHBIX CIIUPTOB, UX KaYE€CTBEHHOE
obOHapyxenne. OTaenbHbIe IPEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOJTYYEHUS,
npakTuyeckoe npumeHenne. eHoi. INeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3anumuoe BnusHue
apOMAaTUYECKOro KOJIbLIA U TUAPOKCHIIBHON IPYIIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIUS ero
XUMHUYECKOro cTpoenus. bpomupoBanue gpenomna
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCIIOTa, €€ CBOMCTBA U nMpuMeHeHue). O6pa3oBaHue
OKpaIIeHHbIX KOMILIEKCoB ¢ noHoM Fe*". IIpumenenue
¢denona. [lonydyenue peHona B MpOMBIIIJICHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue pspl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU IpymIbl. MI3oMepus 1 HOMEHKIAaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOMCTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIIMM HA aJIbJETUIHYIO rpymiy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanpaeruaHbIX cMoIL. [Ipumenenune u
noJryyeHue KapOOHUIIbHBIX coeauHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIIIICHHOCTH.
Anblerujipl ¥ KETOHbI B IpupoJie (3¢upHbIe Macia,
dbepomonnl). [TomydeHne kKapOOHUIBHBIX COSAMHCHUN
OKHCJICHUEM CIIUPTOB, TUApATALIMEN aJKHHOB, OKHCICHUEM
YTJII€BOJOPOIOB.
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Tema 2.9.
Kap6oHoBsie
KHCJIOTHI M KX
MIPOU3BOIHBIC

[TonsaTne o0 KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOW Tpymbl. 'oMonornueckuit ps
MpeiedbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcaI0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepuduran. AHTHAPUABI KapOOHOBBIX KHCIIOT, UX
nojryyeHue u npuMmeneHue. CrocoObl MoyryueHus
KapOOHOBBIX KUCHOT. OOIIHME CITOCOOBI MOTyUEHUS:
OKHCJIEHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeru1oB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CJI0XKHBIX 3(UpPOB, MEKKIIACCOBAs
n3oMepus ¢ KapOOHOBBIMU KHcioTaMUu. CriocoObl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpeacTaBUTEIb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pUpoB. KUphI Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
UX UCIIOJIb30BaHKE B OBITY U POMBINLIEHHOCTH. Con
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrineronax. Knaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, au- 1 nonucaxapuabl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapusl. ['11r0k03a, CTpOeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THON KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3sl Kak MHOTOATOMHOTO
CIUpPTa: B3aUMOJICHCTBHUE TITIOKO3bI C TUAPOKCHUIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE III0KO03bl. PPYyKTO3a KaKk U30Mep
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMUUYECKHUX
CBOMCTB IIOKO3bI U (ppykTO3bl. DpYyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHHe U XUMUYECKHE CBOMCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaXOXJeHUE B IPUPOJIE U OUOTOTHYECKas
posb. I'nmukoreH. XuMHYECKHUE CBOMCTBA Kpaxmaa.
CpaBHeHHE CBOMCTB KpaxMaJia U LEJUTIOJI03BL.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, P/l IpesIeNbHBIX aTu(paTUYECKUX U apOMaTHUECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEPHsI U HOMEHKJIATypa. XUMHUECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyueHre aMIUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PUKAINS U
cTpoeHHe. [IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYNHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3b. CHHTETHUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npuMeHeHue u Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEJIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypalus, THApoIIn3,
KayecTBEHHbIE (LBETHBIE) peakuuu. buongornueckue
(GyHKIIMHU O€JIKOB, UX 3HAYCHHUE.

21 | Tema 2.12. v, T
HyknenHoBble KUCI0THL. HyKjIeMHOBBIE KMCIOTHI KaK

A3oTcoaepxaiu
. MIpUPOJHBIE MoauMepsl. HykneoTnasl, uX cTpoeHue,
npumepbl. AT® u A/I®, nx B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
atoro npouecca B mpupoae. [loustue [JHK n PHK.
KHE COCTUHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpU4Has CTPYKTYpA.
HyxnenHnosbie
Pernukarusa JJHK.
KHMCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — ycrHorit onpoc, KP — koHTponbHas
pabota
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2.4.2./2.4.3. llpakTnyecKue 3aHATUNA/ CEMUHAPBI

No ®dopma
HaumenoBanue
Copepxanue pazzeina TEKYILETO
pa3enoB U TeM
KOHTPOJISI
1 2 3 4
1 cemecmp
HayuHble MeTO/1bI NO3HAHUS BELIECTB U XUMUYECKUX v
sBJIeHUH. PoJb sKCnieprMeHTa 1 TeOpUr B XUMHUHU.

Beenenue 3HaueHnue xuMuu pu ocBoenuu npodeccuit CI10 u
cnenuanbHocTeit CITO ecTecTBEHHO-HAYyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00Pa30BaHHS.

Pazgen 1. O0mas u HeopraHudeckasi XUMHS

1 Tema 1.1. Xumus | CocraB BellecTBa. XMMHYECKHUE DJIEMEHTHI. 3aKOH vV, T
— HaykKa o MIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIeCTBax 1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnenctus. Mi3amepenue BemectBa. Macca aToMOB U
MOJIEKYJ1. ATOMHas euHuIa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJieKyJisgpHasi Macchl. KonnyecTBo BelecTna.
Uucno ABoraapo. MomsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
cnencTBusl. MossipHbI 00beM BElIeCTB B ra3000pa3HOM
COCTOSIHMM. ArperaTHble COCTOSIHMS BelllecTBa. TBepoe
(kpucTammnueckoe 1 aMop(HOe), KHUAKOE ¥ ra3000pa3HOE
arperarHble cocTosiHus BeulecTBa. CMecH BELIECTB.
Paznuuns Mexay cMecsiMU U XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHas 10JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPECTABIEHUS O CTPOEHUHU aTOMa. vV, T
Crpoenne atoMa. | KopmyckysspHO-BOJIHOBOH Iyalli3M YacTHUL MUKPOMHUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HykJIOHBI: IPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBI M HYKIHUBL. DJIEKTPOHHAs 000I04YKa aTOMOB.
[lepuoanueckass | [loHsTHE 00 31EKTPOHHON OPOUTAIIU U SJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCTa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHAX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2IeKTpOHOB 110 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSAM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasmiom I'ynna.
DNeKTpOHHbIE KOH(UTYpaIIMK AaTOMOB XUMHUYECKHUX
2JIEMEHTOB. BajleHTHBIE BO3MOXHOCTH aTOMOB XUMHUUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIMS XUMHUYECKUX
AJIEMEHTOB: S-, p-, d-, f-2JIeMeHTEI.

[Tepuonuueckas cucteMa U cTpoeHre aroma. OU3N4YeCcKuil
CMBICJI ITOPSIIKOBOI'O HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIBI
u nepuona. I[lepnonnueckoe n3MeHEHNE CBOMCTB
2JIEMEHTOB: paJuyca aTOMa; YHEPTUU NOHU3ALINN;
ANEKTPOOTpHUIATENbHOCTU. [IpUunHbI U3MEHEeHUs
METANINYECKUX U HEMETAJUIMUECKHUX CBOWCTB JIEMEHTOB B
rpynnax u nepuosiax, B TOM Yucie OOJIbIINX U
cBepxOonbimx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cucTeMbl XUMUYECKUX 3i1eMeHTOB /[]. U.
Menpeneesa s pa3BUTHS HAYKU U IOHUMaHUs
XUMHYECKON KapTHHbBI MUPA.

21




Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3H. THITHI XUMUYSCKUX CBS3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKask U BOJIOPO/IHASL.
KoBasienTHast xuMuueckas CBsi3b. J[Ba MexaHu3Ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHas
cBs3u. MonHas xuMudeckas cBsa3b. KpaitHuii ciy4dait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHHUs
WOHHOM CBsI3U. OHHBIE KPUCTAIUNIMYECKHE PELIECTKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMH.
MeTtannndeckas XuMu4eckas cBg3b. OCcoObIN THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMIA B METAJIaX U
craBax. CBOMCTBA METAJIIMYECKOM cBA3U. Bomopoanas
XUMHYECKas CBA3b. MexaHn3M 00pa30oBaHMs TaKOW CBS3H.
Ee xnaccuduxanus: MeXMOIEKYISIpHAS |
BHYTPUMOJIEKYJISIpPHAS. BOJIOPOIHBIE CBSI3U. DU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHamoHHOE Yucio
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHss U BHEUIHsS cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHU.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHn4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKuu.
Peakuuu, naymue 06e3 n3MEeHEHHsI KAaYeCTBEHHOT'O COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNS XMMUYECKUX peakunii. BHyTpeHH:s 3Heprus,
sHTaNbNHA. TernnoBoi 3 (HeKT XUMUIECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAs! SHTAJIBIIHS
peakmuii u oopazoBanus Bemects. 3akoH I'. U. ['ecca u ero
cnencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOM pPEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy X YacTHIL.
['pyOoaucniepcHble M TOHKOAKUCTIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOK
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUcconaui. MexaHnsm
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU THIIAMU
XUMHUYECKHX CBsA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CUIIBHBIE U CPETHUE DIIEKTPOJIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. I MIpon3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpPraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUU U €ro
3HAUEHUE B PAKTUYECKOU IEATEIBHOCTH YEIOBEKA.
OO6parumblii TuAPOIN3 cosield. CTyneHYaThIi THIPOIIU3.
[IpakTyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpbHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTaHOBUTENBH | OKHCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ pEaKIUU. Knaccudukanus OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DIIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKESHU I
MeTaJlJIoB). ['aibBaHNYECKUE 3JIEMEHTBI M IPUHIUIIBI UX
pabotel. CocTaBiieHHE TaTbBAHUYECKUX FJIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
3nekTposuToB. IIpouecchl, npoucxoadiime Ha KaToae u
aHoJie. YpaBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTHuecKoe NPUMEHEHHE 3IEKTPOJIN3a.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupUKalKs, XUMUUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamnsl. [Tonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BeIHecTBa. cTpoeHus ux aromoB. O0uMe puznyeckue 1 XuMHYECKHUe
cBoiicTBa MeTaiioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromMoB. O0nMe puznyeckue 1 XUMHYECKHe
cBoiicTBa HeMeTaoB. [IpomblnieHHBIE U Ta00paTOpHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHuyeckue
KJIaCChl u Heoprannyeckue. Kinaccuduxkanus opraHndeckux u
HEOPraHMYeCKUX | HEOPraHW4ecKux KuciaoT. OOIine CBOUCTBA KUCIIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKHE U HEOpraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyecKkas CBA3b MEXKAY
KJIACCAaMH OPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUH.
Tema 1.9. Xumusa | s-Onementsl. Bogopon. J[BOWCTBEHHOE MOIOXKEHHE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.

Pone Bopopona B )xuBOM U HEeXUBOU nipupoze. Bona. Poib
BOJIbI KaK Cpe000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmiast xapakTepucTHKa
iesnouHbIX MetaioB. [lonydenue, pusznyeckue u

XUMHYECKHE CBOMCTBA IIEJIOUYHBIX METAILJIOB. p-9HeMCHTBI.

XapakTepucTuKa aTlOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XaJlbKoreHoB. [lonyyenue, ux ¢pusnueckue u
XUMHUYECKHe cBoMcTBa. DneMeHTsl [V, V A-rpynm. Ob6mas
XapaKTEpUCTHKA 3JIEMEHTOB 3TUX I'PYII HA OCHOBAHUHU UX
nonoxenus B [lepuognueckoii cucreme anemeHnToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Opranndeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumuu. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. KpaTkuii 04epKk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
Bbytneposa. XumMnueckoe CTpOEHUE U CBOMCTBA
oprannueckux Bemiects. [lonstue 06 nzomepun. CriocoOsl
0TOOpaKEHHsI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHiuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS YriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHaTHE O TUIIAX U MEXaHU3MaX PEaKIUil B
OPraHU4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
NpCACIIbHBIX YIJICBOJOPOAO0B. AJKaHBI KaK npeacCTaBuTCIIN
MpeeabHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBOWCTBA
aJIKaHOB. Peakunu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHHUS, TOPEHUS, KATATUTUIECKOT'O OKUCIICHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIe CIOCOOBI MOTYYSHHS aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KDCKHUHT
napauHOB, MOTy4YeHHUE CHHTETUYECKOr0 OEH3MHAa,
razu(uKanus yris, TiApUPOBAHNE AJIKAHOB.
JlaGopaTopHble crIOCOOBI MOIY4YEHHUS ATKAHOB: CUHTE3
Bropna, nekap-6okcunupoBaHue, TuIpoau3 kapouaa
anmoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01mas ¢popmyna. [lomydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
pajuKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YII€BOJOPOABI

['omonoruueckuii psan u odmas Gopmysna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIACCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. dusnyeckne CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIUH,
runpupoBanus. [Ipasuno MapkoBHUKOBa 1 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJaccuUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PacroJIOKEHUIO KpaTHBIX CBsI3€l B MOJIEKYJIE.
HomMmenkiatypa TMeHOBBIX YIIIEBOJIOPOJAOB. XUMUYECKHE
cBoiicTBa ankaaueHoB. [lomumepusarus quenoB. CriocoOb
MOJIy4eHUsl JUEHOBBIX YIiIeBo10poa0B: padoTsl C. B.
JleGenena, 1eruIpupoBaHue aJIKAHOB.
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Tema 2 .4.
AtnieTniieHOBEBIE
YTJIEBOAOPOBI

I'omonoruueckuii psa u odmas Gopmyna alKUHOB.
HomMmeHkiatypa aneTrieHOBBIX YIiIeBOJOpoaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IlpaBuno MapkoBHUKOBa
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MPUMEHUTENBHO K aneTuieHam. [logBuxHOCTh aToMa
BOJI0poAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCIIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YriieBoA0po0B. [lonuBuHmumanerar.
[Tonyuyenue ankuHoB. [lonydyenue aueTuiieHa NUPOIU30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMatuueckue
YTJ1€BOJIOPO/bI

Benzoun kak npenacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmias popmyna. Puznueckre CBOMCTBA apCHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOreHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUS, CylIbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30Iy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHBIE HCTOYHUKH APOMATUYCCKUX YTIICBOJIO-
polloB. ApomaTu3aliys alkaHOB U I[IUKJIOATKAHOB.
AnkunupoBaHue OeH307a.
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Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIJIEBOJOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUEeCKUe CBONCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpaKLIUU €€ pa3/ieieHus,
UX UCTOJb30BaHue. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoanbiii 1 monyTHBIN HePTAHON
ra3pl. CpaBHEHUE COCTaBa IPUPOIHOTO U MOIYTHOTO ra3os,
UX IPAKTUYECKOE UCIOIb30BaHue. KaMeHHBbIN yrob.
OcCHOBHBIE HaNPaBJICHNS UCIIOIb30BAHNS KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOT0 yTiis, BOKHEHUIIINE POTYKTHI
3TOro mpolecca. IKOJIOrMYECKHe aCleKThl 100bIuH,
nepepaboTKU 1 UCTIOJIb30BAaHMUS TOPIOUHX MCKOMAEMBIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Knaccugukanus cnupToB M0 TUITY YTIIE€BOAOPOAHOTO
paaukana, Yuciy TuIpOKCUIBHBIX TPYII U THITYy aToMa
yriepoJa, CBA3aHHOTO C THIAPOKCUIILHOM IPYIIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUIPOKCWIBHOM rpynnsl. BiusHue cTpoeHus CIupTOB Ha
ux gusnyeckue cBoicTBa. ['omonaorunueckuii psj
MIPEACIIbHBIX OJHOATOMHBIX CIUPTOB. M30Mepus u
HOMEHKJIaTypa aJTKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKUE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH MPEENIbHBIX 0OJIHOATOMHBIX CIIUPTOB.
Peaknuu, noaTBepKaaromue KUCIOTHBIE CBOMCTBA
cnupToB. Peaknny 3amenieHus THAPOKCUIIBHOM TPYTIIBIL.
Me:xMoneKysapHast JeruipaTanus CliipToB, YCIOBUS
obOpazoBanus TPOCTHIX A3PupoB. CrIOCcOOBI MOTYICHUS
cnupToB. ['maponns ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ NpoBeAeHUs. BoccTaHOBIEHNE
KapOOHUJIBHBIX COETUHEHNH. MHOTrOaTOMHBIE CIIUPTHI.
W3omepust 1 HOMEHKIATypa MpeACTaBUTENEN ABYX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XUMHUECKUX
CBOMCTB MHOT'OATOMHBIX CIIUPTOB, UX KaUECTBEHHOE
obHapyxeHue. OTesbHbIe IPEACTABUTEIN:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOJTYYEHUS,
npakTuyeckoe npumeHenne. eHoi. InNeKTpoHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3anumuoe BnusHue
apOMAaTUYECKOro KOJIbLIA U TUAPOKCHIIBHON IPYIIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIUS ero
XUMHUYECKOro cTpoenus. bpomupoBanue gpenomna
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCIIOTa, €€ CBOMCTBa U npuMeHeHue). O6pa3oBaHue
OKpaIIeHHbIX KOMILIEKCoB ¢ noHoM Fe*". IIpumenenue
¢denona. [lonydyenue peHona B MpOMBIIIJICHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue pspl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU IpymIbl. MI3oMepus 1 HOMEHKIAaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOMCTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIIMM HA aJIbJETUIHYIO rpymiy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanpaeruaHbIX cMoIL. [Ipumenenune u
noJryyeHue KapOOHUIIbHBIX coeauHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIIIICHHOCTH.
Anblerujipl ¥ KETOHbI B IpupoJie (3¢upHbIe Macia,
dbepomonnl). [TomydeHne kKapOOHUIBHBIX COSAMHCHUN
OKHCJICHUEM CIIUPTOB, TUApATALIMEN aJKHHOB, OKHCICHUEM
YTJII€BOJOPOIOB.
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Tema 2.9.
Kap6oHoBsie
KHCJIOTHI M KX
MIPOU3BOIHBIC

[TonsaTne o0 KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOW Tpymbl. 'oMonornueckuit ps
MpeiedbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcaI0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepuduran. AHTHAPUABI KapOOHOBBIX KHCIIOT, UX
nojryyeHue u npuMmeneHue. CrocoObl MoyryueHus
KapOOHOBBIX KUCHOT. OOIIHME CITOCOOBI MOTyUEHUS:
OKHCJIEHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeru1oB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CJI0XKHBIX 3(UpPOB, MEKKIIACCOBAs
n3oMepus ¢ KapOOHOBBIMU KHcioTaMUu. CriocoObl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpeacTaBUTEIb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pUpoB. KUphI Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
UX UCIIOJIb30BaHKE B OBITY U POMBINLIEHHOCTH. Con
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrineronax. Knaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, au- 1 nonucaxapuabl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapuel. ['11r0k03a, CTpO€HHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THON KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3sl Kak MHOTOATOMHOTO
CHUpPTa: B3aUMOJICHCTBHE TIIIOKO3bI C TUAPOKCHIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE III0KO03bl. PPYyKTO3a KaKk U30Mep
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMUUYECKHUX
CBOMCTB IIOKO3bI U (ppykTO3bl. DpYyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHHe U XUMUYECKHE CBOMCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaXOXJeHUE B IPUPOJIE U OUOIOTHYECKas
posb. I'nmukoreH. XuMHYECKHUE CBOMCTBA Kpaxmaa.
CpaBHeHHE CBOMCTB KpaxMaJia U LEJUTIOJI03BL.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, PsAbI IpesIeNbHBIX anupaTUYECKUX U apOMaTHYECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEPHsI U HOMEHKJIATypa. XUMHUECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyueHre aMIUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PUKAINS U
cTpoeHHe. [IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYNHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3p. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npuMeHeHue u Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEJIKOB.
XUMHUECKUE CBOIICTBA OEIIKOB: TOpEHHE, IeHATypaLus,
TUIPOJIN3, KaYECTBEHHbIE (LIBETHBIE) PEAKIUH.
buonornyeckue GyHKIUU OEIKOB, X 3HAUEHHE.

21 | Tema 2.12. vV, T
Hyxnennosbie kucnotsl. HykieMmHOBBIE KUCIOTHI Kak

A3o0TCcoaepKalu
. NpUpoAHBIE oJMMepsl. HykineoTnasl, UX cTpoeHue,
npuMepsl. AT® u AJI®, ux B3auMONPEBPALLEHNE U POJIb
reTepOLUKINYEC
storo npouecca B npupoje. [lonstue JTHK u PHK.
KHE COCIUHEHUS.
Crpoenne JIHK, ee nepBuyHas 1 BTOpU4Hasi CTPYKTypa.
Hyxnennosbie
Pennukarus JIHK.
KHUCJIOTBI

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

2.4.4. ConepxaHue caMOCTOATEJIbHOM PadoThI

He npexycMmoTpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAUYECKOIr0 oOOecmeYeHUs ISl CAMOCTOSITEJIbHON pPadoThI
00y4YaAIIHUXCS M0 TUCHHUILINHE

He npexycMotpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

3.1.00pa3oBaTe/ibHbIEe TEXHOJOTMH NPU NMPOBEACHUM JIEKIU

Bunpl mpumensemMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHIl

Koi-Bo
qac

1 2 3 4

1 Benenue. Tema 1.1. Xumusi — Hayka o BeleCTBax 1

Tema 1.2. Ctpoenue atoma. [lepuoandeckuii 3aKoH 1
2 [[lepuognueckas cuctemMa XuMHUecKux 35emeHToB . . 2
Menneneesa

3 [Tema 1.3. Ctpoenue BemiecTBa

4 Tema 1.4. Xumudeckue peakuu

5 [Tema 1.5. lucnepcHble cuctembl. PacTBopbI

[URN N [ S [ —

Tema 1.6. OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC pCeaKunu.
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-TexHomoruu,

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

—

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

11 [Tema 2.2 IIpenenbHbIe YIIeBOAOPOIbI MYJIbTUMETHUHBIC

Ipe3eHTalluNu
12 [Tema 2.3. DTHIICHOBBIC U TUECHOBBIC YTIICBOAOPOIbI p 1

13 [Tema 2.4. AueTuneHOBbIE YITIEBOIOPOIbI

14 [Tema 2.5. ApomaTHyecKHe yriieBOI0POIbI

15 [Tema 2.6. IIpupogHble HCTOYHUKH YTIIEBOIOPOIOB

16 [Tema 2.7. I'unpoKCUIbHBIC COSAMHEHUS

17 [Tema 2.8. Anpaeruanbl 1 KETOHEI

18 [Tema 2.9. KapOoHOBBIE KUCIOTHI M UX IPOU3BOIHEIC

19 |Tema 2.10. YrieBoast

20 [Tema 2.11. AMHHBI, aMUHOKHCIIOTHI, OCJIKU

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

Tema 2.12. A3oTcoaeprKkaline reTepoLruKInIecKue

21
coeauHenys. HyKIenHOBBIE KUCIOTBI

(98]
[\

Hrtoro no xypcy

28



3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHH MPH MPOBEACHUM NMPAKTHYECKUX 3aAHATHIA

Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOTHI
1 |Bsenenue. Tema 1.1. Xumust — Hayka o BeliecTBax 1
Tema 1.2. Ctpoenue aroma. [leproanuecknii 3akoH 1
2 |Ilepuoamueckas cucTeMa XMMHYECKUX d1eMeHTOB J]. . 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. OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1
DIEKTPOXUMHUYECKUE TIPOLIECCHI
7 |Tema 1.7. Knaccudwukamus Bemects. [IpocTsie BemecTsa.
] Tema 1.8. OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX U 2
OPTraHUYE€CKUX COCTUHCHUMN
9 |Tema 1.9. Xumus 31€eMeHTOB 4
TpaguunonHoe
10 Tema 2.1 Ilpenmer opranudeckoit Xumun. Teopusi CTPOCHHSI CEMUHApPCKOE 1
OpPraHUYECKUX COEIMHEHUI 3aHsATHE, pa3doop
11 |Tema 2.2 TlpenensHbie yTI€BOIOPOIBI PCLICHNA 3a/1a4 2
12 |Tema 2.3. DTUICHOBBIC U JUCHOBBIC YTIICBOIOPOIBI 2
13 |Tema 2.4. AuieTuneHoBbIE YTIIEBOIOPOIBI 1
14 |Tema 2.5. ApoMaTu4ecKue yIiaeBOIOPOIbI 2
15 |Tema 2.6. IIpupoaHble HCTOUHUKH YIIIEBOJOPOIOB 1
16 |Tema 2.7. 'uIpoKCHIBHBIC COCTUHCHHS 2
17 |Tema 2.8. Anpaeruanbl 1 KETOHEI 1
18 |Tema 2.9. KapOoHOBBIE KUCTIOTHI U X TIPOU3BOIHBIC 2
19 |Tema 2.10. YraneBoast 1
20 |Tema 2.11. AMHHBI, aAMUHOKHCIOTEI, OCIKH 2
1 Tema 2.12. AzoTcojepKaiiue reTeporuKInIecKue 1
coenuHeHus. HykienHoBble KUCIOTHI
Hroro no xypey 32
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4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUTIJIMHBI

4.1. MaTepuajbHO-TeXHHYecKasi 6a3a, He0OX0AUMAS IS OCYLIEeCTBJIEHUSI 00Pa30BaTEJIbHOIO
npoiuecca no JTUCHUILINHE

Peanusyercs mporpamMma yueOHON AUCIUILTMHBI B KAOMHETE XUMUH.
O06opynoBaHue yueOHOTo KabuHeTa:
- paboume MecTa JUis CTYJCHTOB U MPEIoiaBaTelsi, ayIMTOpHAast JOCKa;
- KOMIUIEKT y4€OHO-METOJAMYECKOW TOKyMEHTAIuu (Yy4eOHMKH M y4eOHBIE MOCOOMS, KapTOUYKH-
3a/laHus, KOMIUICKTHl TECTOBBIX 3aJIaHWi, OSJIEKTPOHHAs CIPaBOYHO-y4eOHash JHTEepaTypa,
MYJIBTUMEAUMHBIE 00yYaroIIe MPOrpaMMBbl);
-HaTJISIIHBIE TIOCOOUS (CXeMBI, TAaOIHUIII, N300pa3uTeIbHBIC U HATYPATbHBIC TOCOOWS);
- aBTOPCKHI KOMILJIEKT KOMIIBIOTEPHBIX MTPE3CHTALIHIH.

TexHuyeckue cpeacTBa OOYYCHHS: KOMITBIOTEp, MPUHTEP, MPOEKTOp, MPOTPaMMHOE
obecrnieueHue.

4.2.4.2. IlepevyeHb HEOOXOAUMOT0 IPOTPAMMHOIO o0ecneYeHu st

OmneparmonHas cucrtema Microsoft Windows 10

[Taxet nmporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOoHOE MporpaMmMHOe oOecrieueHne, He OrpaHuyYeHO,
OeccpovHO)

Hutepuer Opayzep Google Chrome (6ecrmnmaTHoe mporpamMMHoOe obOecriedyeHHe, HEe OrpaHUyYeHO,
OGeccpovHo)

K-Lite Codec Pack — yHmBepcanbHBIE HA0Op KOJCKOB (KOAMPOBIIMKOB-ICKOJIUPOBIIUKOB) H
YTUIUT JUIS TPOCMOTpa H 0O0paboTKu ayaumo- M BuaeodaiinoB (OecruiaTHoe HTPOrpaMMHOE
oOecrnieyeHre, He OrpaHUYEHO, OECCPOUHO)

WinDjView — mnporpamma s mpocmotpa ¢aiimo B ¢opmare DIV m DjVu (cBoGomHoe
porpaMMHOE oOecrieueHre, He OTPAaHUYCHO, OECCPOYHO)

Foxit Reader — npuknaaHoe mporpaMMHoOe oOecrieueHue AJis MPOCMOTPa dIEKTPOHHBIX TOKYMEHTOB
B ctanaapte PDF (GecniaTHOe mporpaMMHoOe obecrieueHue, He OrpaHuueHO, OECCPOUHO)
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5. TEPEYEHb OCHOBHOM n JIOMOJTHAUTEJIbHON YYEBHOM JIMTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUITVINHBI

5.1. OcHoBHas quTeEpaTypa

1. Epoxun, Opuit MuxaiinoBuu. Xumust uis npoeccuii U CIenUualIbHOCTEH TEXHHUYECKOTO U
€CTECTBEHHO-HAy4HOro rmpoduieit : y4eOHHUK [UIsi HCIOJBb30BaHMS B Yy4eOHOM Mpoliecce
obpa3zoBarenbHbIX yupexacHuii CIIO Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C MOTy4YECHUEM
cpennero ob6miero oopazoranus / FO. M. Epoxun, 1. b. KoBaneBa. - 8-¢ u3nm., crep. - Mocksa :
Axanemus, 2021. - 496 c. : un. - (IIpodeccuonansHoe obOpazoBanue. OOmIE00pa3oBATEIbHBIC
JTUCIUTIINHEI). - bubnumorp.: ¢. 492. - ISBN 978-5-4468-9909-8

2. Huxonbckuii, A.b. Xwumusa: y4eOHUK M mnpakTHKyM s By30B/ A. b. Huxkoibckwuid,
A. B. CyBopoB. — 2-e u31., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 507 c. —
(Bricmee o6pazoBanme). — ISBN 978-5-534-03930-6. — Tekcr : anekrponnsiit // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536213.

5.2. JlonosiHuTEIbHAS JIUTEPATypa

1. Pocun, M. B. Xumus. YueOHHK ¥ 3aJaYHUK : JUIS CPEeAHEro npodecCHOHAILHOI0 00pa3soBanus /

H. B. Pocun, JI. JI. Tomuua, C. H. ConoBeeB. — Mocksa : HM3parensctBo  [Opanit, 2024. —
420 c. — (IIpodeccronanpHoe obOpaszoBanue). — ISBN 978-5-9916-6011-2. — Tekcr
DJIEKTPOHHBIN /! Oo0pasoBareibHast wiargopMa IOpaiit [caiiT]. — URL:

https://urait.ru/bcode/537024.
2 Tynukus, E. 1. Xumust. B 2 4. Yacte 1. O0mas u HeopraHuuecKkasi XUMHUs : YIeOHHK ISl CPETHETO

npodeccuonanibHoro oo6pazoanusi / E. W. Tynukun. — 2-e wu3n., ucnp. W jom. — MockBa :
WznatenberBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
02748-8. — Tekct : snektpoHHblii // OOpa3oBarensHas 1ardopma IOpaiit [caiitr]. — URL:

https://urait.ru/bcode/513730
3. Tynuxun, E. 1. Xumus. B 2 u. Yacte 2. Opranuyeckas XuUMHS : Y4€OHMK JUIsl CPEIHEro

npodeccuonansHoro obpazoBanusi / E. W. Tynukun. — 2-e u3a., ucnp. U gomn. — Mocksa :
WznarensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanbproe obpazoBanue). — ISBN 978-5-534-
02749-5. — Teker : osnextpoHHbI // OOpa3zoBatenpHass miuardgopma IOpaiit [calfiT]. —

URL.: https://urait.ru/bcode/513731

4. 3aitnes, O. C. Xumus. JlabopaTopHblii MpakTUKYM M COOPHHK 3ajay : ydeOHoe mocobue uis
By30B/ O.C. 3aiiueB. — MockBa: MWM3marensctBo IOpaiit, 2024. — 202 c.— (Bricuiee
oOpa3zoBanue). — ISBN 978-5-9916-4106-7. — Tekct : snexkrpoHHblid // OOpa3oBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536523.

5.3. llepuoauyeckue u3IaHus

1. XKypnan ananurnueckoit xumuu. - URL: https:/eivis.ru/browse/publication/79362

2. Kypnan o6meit xumuu. - URL: https://eivis.ru/browse/publication/79287

3. Kypnan oprannyeckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. XKypuan ¢uznueckoit xumun. - URL https://eivis.ru/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHUKAUMOHHOH ceTH «MHTepHeT,
HEO0XO0AUMBIX [IJIf OCBOCHHSI JUCIUNJIMHBI

y1eKTPOHHO-0ubanoTeYHbIe cucTeMbl (IBC)
1. O6pazoparensHas miatpopma «FOPAMT) https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3. DBC «BOOK .ru» https://www.book.ru

31


https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://eivis.ru/browse/publication/79362
https://eivis.ru/browse/publication/79287
https://eivis.ru/browse/publication/79288
https://eivis.ru/browse/publication/79384
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/

4. OBC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHDb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 6a3b1 JaAHHBIX

1. BupryanbHblit unTansHbii 3a11 Poccuiickoii rocynapctBennoi 6udanorexu (PI'b)
https://1diss.rsl.ru/;

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

3. HanimonanwsHas snexkTponHas oubauoreka https://rusneb.ru/;

https://rusneb.ru/

4. Ilpesunentckas oubnuoreka uMm. b.H. Enprinna https://www.prlib.ru/;

5. "Jlexropuym TB" - Buaeonekuu Beaymux JiekropoB Poccun http://www.lektorium.tv/

I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbIC CHCTEMbI

1. Koncynprant [Tnroc - cripaBovHast ipaBoBasi CUCTEMa (JIOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchl CBO60,HHOFO JO0CTyIIa

1. KubGepJlenunka http://cyberleninka.ru/

2. MuHHCTEpCTBO HAayKHU U BbIcIIero oOpazoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsenienus Poccuiickoit @eneparnun https://edu.gov.ru/

4. ®enepanbHbiii moptan "Poccuiickoe oopazoanue” http:/ www.edu.ru/;

5. Enunast kosekus nupoBeIx o0pazoBaTenbHBIX pecypcos http://school-collection.edu.ru/ .

6. [Ipoext ['ocymapcTBeHHOTO HHCTUTYTa pycckoro si3bika uMeHu A.C. [Tymkuna "ObOpa3zoBaHue Ha

pycckom" https://pushkininstitute.ru/;

7. CnipaBouHO-UH(pOpMaIMOHHBIN TTopTan "Pycckwii si3pik" http://gramota.ru/;

8. CroBapwu u >H1mKjIonenuu http://dic.academic.ru/;

CoOcTBeHHBIC YJICKTPOHHBIC 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbie pecypesl Kyol'yY

1. Onexrponnslit katanor Hayunoii 6ubiamnorexu KyoI'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubanoreka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpbITas cpea MOAYJIbHOrO TuHaMudeckoro ooyuenust Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4€OHO-METOJUYECKIX KOMIUIEKCOB, MyOIMKaui 1 KOH(pepeHIuit
http://infoneeds.kubsu.ru/

5. DnexkTpoHHbIi apxuB nokymeHToB KyOol'Y http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJaieHuE 3HAaHUSMU 110 KypCy «XUMHUSI» NPEAnoJiaraet NoCeeHue JEKIU 1 CEMHUHAPCKUX
3aHATHHI, TPOBOJMMBIX IOJ PYKOBOACTBOM IIPEIOJABATENS, @ TAKKE AKTUBHYIO CaMOCTOATEIIbHYIO
paboty. KpoMe TOro, K HEKOTOPHIM TeMaM Kypca IMPEayCMOTPEHO BBITIOJIHEHHE MPAKTHYCCKUX
3aJaHUMH.

B xoxe nexuuii mpenojaBaTenlb H3JaraeT U Pa3bCHIET OCHOBHBIC, HanOoliee CIOKHBIE
MOHSITUSL TEMbI, @ TAKXKE CBSI3aHHBIE C HEM TEOPETUYECKHE M MpPaKTUYECKHe MpOoOIeMbl, JaeT
PEKOMEH/Iallii Ha CEMUHAPCKOE 3aHIATHE U yKa3aHUsl Ha CAMOCTOSATENbHYIO padoTy.

CemuHapcKue 3aHATHUS 3aBEPIIAIOT U3yUSHHE Hau0oJIee BXKHBIX TeM y4eOHOW AUCIUTITUHBI.
Onu cimyxaT JUisl 3aKperUIeHHs U3y4eHHOT0 MaTepuana, B IPOIECcce ero rnepeckasa uin 00CyKIeHUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HAaBBIKOB IMOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpeTEHHs OMbITa
YCTHBIX IMYOJUYHBIX BBICTYIJICHUH, BEICHUS TUCKYCCUU, apTyMEHTALUU U 3alUThl BBIABUTAEMBIX
IIOJIOXKEHUH, a TaKKe Il KOHTPOJIS MPENoAaBaTelIeM CTEIEHU IOArOTOBIEHHOCTH CTYIEHTOB IIO
uzydaeMoil qucruruinae. [IoAroToBka Kk 3aHATHSAM 10 PEKOMEHI0BAHHONW y4eOHOU nuTepatype (He
TOJIBKO M0 JIEKIMOHHOMY MaTepually), BBICTYIUIEHHE C COOOLICHMSIMH pACUIMPSAIOT 3HAHUS
CTYJIEHTOB 110 KypCYy.

JnaakTuyeckue ueiam ceMuHapa:

-yriny0OneHue, CUCTeMaTU3alus U 3aKperieHue 3HaHWi, MpeBpalieHue UX B YOSXKICHUS; -
IIPOBEpPKA 3HAHUH;

- IPUBUTHUE YMEHUI 1 HaBBIKOB CAMOCTOSITENILHOM paboThl C y4eOHUKOM, CTaThel U Tp.;

-pa3BUTHE KYJIBTYPHl peud, (GOPMUPOBAHNE YMEHHS apTyYMEHTHPOBAHO OTCTAWBATH CBOIO
TOYKY 3pEHMS], OTBEYast Ha BOIPOCHI APYIUX CTYAECHTOB U IPENOJaBaTENs;

- YMEHHE CIylIaTh IPYruX, 3a4aBaTh BOIIPOCHI.

B 3aBucuMOCTH OT CTENEHU aKTUBU3ALUU MHEMHUYECKON MM MBICIIUTEIbHON JI€ATEIbHOCTH
CTYICHTOB (DOpPMBI OpraHHW3alMi CEMHHAPCKUX 3aHSATHH MOXHO pa3leiuTh Ha JaBa Tuma: 1)
PENPOAYKTUBHBIN U 2) MPOTYKTUBHBIMN.

PenpoayKTHBHBII THIT OpraHW3allMU 3aHATUS TIPEATNOJaraeT, Mpexiae BCero, akKTHBU3AINIO
MHEMHUYECKHX CIMOCOOHOCTEH cTyneHToB. OHM JOMHKHBI 3alIOMHHUTH U TIEpecKa3aTh OMpPeeIeHHbIN
yueOHBII MaTepuand Ha OCHOBE Marepualia JEeKIUi Wi y4eOHUKOB. I[IpoayKTuUBHBIN THII
OpTraHHU3aIMH 3aHATHS MPEANoIaraeT akTHBU3AINIO MBICIIUTEIbHBIX CIIOCOOHOCTEN CTYIeHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIN3UPOBATH, 0000IINTE, KpPUTUYECKU OLIEHUTD, CJIENaTh YMO3aK/IIOUeHNE
Ha OCHOBE YCJBIIIAHHOIO WJIM NPOYUTAHHOTO Marepuana. Takod XapakTep 3aHATHUIO NPHUAAET
MOCTAaHOBKA BOIIPOCOB cieayomero tuma: Yem otnuuaercs...; Yto obmiero mexny..., Kakue
MEXaHMU3MBL...; BbIIenuTe MOCTOMHCTBA M HEIOCTATKH... (MpEArojaraercsi, 4To OTBEThl Ha 3THU
BOIIPOCHI B SIBHOM BH/JI€ B YYCOHUKE WJIU JICKIIUU HE JIaHbI).

Bun (bopma) cemunapa omnpenensieTcs Coaep:KaHueM TEMbI, YPOBHEM IMOATOTOBKH CTYICHTOB
JAHHOW TPYMIbI, HaMpaBiIeHUEM U TpoduieM HUX TMOATOTOBKHA, HEOOXOAMMOCTHIO YBS3aTh
npenojaBaHue yueOHOW AMCUMILIUHBI C IPYTUMH JUCIUIUIMHAME, U3y4aeMbIMU CTYACHTaMU. Buj
ceMHUHapa IMPU3BaH CIIOCOOCTBOBATh HauOoOJiee MOTHOMY PACKPBITHIO COJAEPKAHUS U CTPYKTYpPHI
oOcyxgaeMoli Ha HEM TeMbl, O0ECIeYuTh HaWOOINBINYI0 AKTUBHOCTH CTYJIEHTOB, pEIICHUE
MO3HABATEJIbHBIX U BOCIIUTATEIBHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO u30paHHOW Temaruke. OH
HAYMHACTCS CO BCTYMUTEIBHOIO CJIOBA TpernojaaBareis, (GOpMYIHPYIONIETO Iedb 3aHATHS H
XapaKTepU3YIOMIETO €ro OCHOBHYIO MpOOJeMaTuKy. 3areM, Kak TMpaBWIO, 3acIyIINBAIOTCS
cooOmeHust cryaeHToB. OOCyKaeHne COOOIIEHUsS] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CooOIIeHus, PeIoiararolne aHaan3 MyOoaIuKaIuii Mo OTAeIbHBIM BOIIPOCaM CEMUHApA,
3aCTyIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEIILHOM CII0BE MIPEIIOAaBaTeIh IO IBOIAT
UTOTH OOCYXXJIEHUSI U BBICTABIISIET OIICHKU BBICTYIIABIIUM CTyJ€HTaM B pabouuii xkypHai. CTyaeHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMUHApy CTYACHTHI MMEKT BO3MOXKHOCTH BOCIOJIb30BaThCS
KOHCYJbTallUsIMHM Tperoaasarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIpaBe, IO COIVIACOBAHUIO C
npernojiaBarenaeM, U301paTh U APyrue HHTEPECYIOIINE UX TEMBI.

Jpyrumu opmMamMu IPaKTUYECKUX 3aHATUH 110 XUMUU SIBIISIIOTCS pEILICHHE PACYETHBIX 33124
U J1a0OpATOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJUH U3
pPUEMOB 00yUYEHHS, TOCPEACTBOM KOTOPOro odecreunBaercs: 0oliee riiyooKoe U MOJIHOE YCBOECHUE
yueOHOro Matepuana o XuMuu. UToObl KaU€CTBEHHOT'O OCBOUTH XUMHUIO, U3 YUEHUE TEOPETUUECKOTO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM PAa3IMYHBIX 3a7au.

JlaHHBIN Kypc pa3BUBAeT y ydalluXcs YMEHHE pellaTh TEOPETUYECKUE U PACUETHBIE 3aaUH,
a Takke o0IlMe MHTEJUIEKTYyalbHble YMEHHS U HAaBBIKM — aHAIM3UPOBATh, KOHKPETHU3UPOBATD,
000011aTh, MPUMEHATH PUEMBI CPABHEHUSI.

Pemenue 3am1ay cnocoOCTBYET OCO3HAHUIO YYALIUMUCS CBOEH COOCTBEHHOU NEATENBHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh M aKTUBHOCTD, (POPMUPYET YMEHHSI IPUMEHSTD MOJTyYCHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUAX. TakkKe y CTyIeHTOB BOCIIUTHIBACTCS TPYAOIIO0HE,
LIEJIEYCTPEMIIEHHOCTh, PA3BUBAETCSI YYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HAaCTOMYMBOCTH B
JOCTHIKEHUH TOCTAaBIEHHOW 1enu. B mpolecce pemieHus 3aiad peanu3yroTcs MeXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISIET YYalllUMCS MOJIy4aTh IIEJIOCTHOE IMPEACTaBIEHUE 00 OKpYKalollleM MHpE C
LENbI0 WCIOJIb30BaHUS €r0 B JanbHeWmed »u3Hu. VHTerpamus ¢ TeMu OpeaMeTaMH, KOTOPbIe
Ka)XyTCs CTYACHTaM JIOCTaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEIIHO MOBBIIIATE UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALMIO €€ n3ydeHus. VIHTerpupoBaHue ¢ MPUKIAAHBIMU AUCHUILTHHAMHU
PacKpbIBaeT BO3MOKHOCTH IPAKTUYECKOTO MPUMEHEHUSI TPUOOPETAEMBIX XUMHUECKUX 3HAHUM.

JIaGopaTopHbIil MPAKTHUKYM MO XUMHUHU JUIsl CTYIAEHTOB MpEIIojiaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMHUYECKUMH BEUIECTBAMH, a TAK)KE CITIOCOOCTBYET JyUIIEMY YCBOCHHIO
JUCIUTUIAHBI.

B xone npoBeneHrs mpakTUYECKUX 3aHATUHN (JJaOOpaTOPHBIX paboT) CTYACHTY HEOOXO0AUMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aMKCUPOBATh CBOM HAOJNIOCHUS, OMHCATH MOJTYYCHHbBIE
pe3yNbTaThl U CAENaTh COOTBETCTBYIOIINE BBIBOIBI.

N3yuenune oO0meoOpa3oBaTesibHOM  y4eOHOW  AMCHUIIIMHBI  «XHMMHS»  3aBeplIaeTcs
MoABECHUEM HUTOTOB B (QopMe nuddepeHIIMpoBaHHOTO 3aueTa B paMKax IMPOMEKYTOYHOU
arrectauuu ctyaeHtoB B mpouecce ocBoeHus OITOIT CIIO ¢ momyueHMeM cCpeaHero oOIIero
obpazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIAA YCIIEBAEMOCTHU
7.1. ITacnopT poHIA OLICHOYHBIX CPEACTB

K
KoHTpOnHpyeMsie oxn HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
i JUCIMILINHBI 1 KOMICTCHIMH TCKyHH/If/'I HpOMe)KYTO‘-IHaﬂ
(mn ee acth) KOHTPOJIb aTTecTalus
| Pazmen 1. OOmas wu Vv, T, P, IIP,
" | HEOpraHW4eCcKass XUMUsI KP
Paznen 2. Opranunueckas Vv, T, P, IIP,
. - udd. 3auet
2 XUMHS KP . saue
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7.2. Kpurepum oueHKHU 3HAHUM

Kpurepuu onieHMBaHUs YCTHOI'O OTBETA:

[Toporu ouneHok

BapuaHTsl napameTpoB

HeynosnerBopurensHo

CTYZIEHT OOHapy>XHBaeT He3HaHUE OOJIBbILECH YaCTH COOTBETCTBYIOIETO
BOIIPOCA, JOMYCKAET OMUOKH B (POPMYTUPOBKE ONPEACTICHUN U PaBHIIL,
UCKQKAIOIINE HMX CMBICH, OECHOPSIOYHO W HEYBEPEHHO H3JaraeT
Marepuall.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTYyIEHT OOHApY)XKMBAET 3HAHWE M MOHMMAHHE OCHOBHBIX MMOJIOKCHUIN
JMAHHOM TEeMbl, HOT H3JIaraeT MarTepuaj HEMOJHO M JOIMYyCKaeT
HETOYHOCTH B ONPEICIICHUN MOHATHIA WK (HOPMYTHPOBKE MPABHII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeIbHO O0O0OCHOBATH CBOH
CY)KICHHUS ¥ NPUBECTH CBOM MPUMEPHI; H3JIaracT Marepual
HETOCJICI0BATEIbHO U JIOMYCKAET OMIUOKH B SI3bIKOBOM O(OPMIICHUN
U3J1araeMoro.

Xopomo

CTYJICHT JTa€T OTBET, YJOBJICTBOPSIONIUN TEM ke TpeOOBaHUAM, UTO U
JUTSL OLICHKH «OTJIMYHOY», HO JIOMyCcKaeT 1—2 omuOKu, KOTOPBIE caM ke
UCIpaBisieT, U 1—-2 HemodyeTa B IMOCIEIOBATEIBHOCTH U S3BIKOBOM
0(OpPMIICHUH U3TIAraeMoro.

OTIIMYHO

CTYJIEHT IMOJHO W3jJaraeT Marepuan (OTBEYaeT Ha BONIPOC), MdAeT
NpaBWIbHOE OMNpPEICIICHHNE OCHOBHBIX IOHSTHH; OOHApy)KUBacT
MOHMMAaHWE MaTepHualia, MOXXET OO0OCHOBaTh CBOM CYXKICHHSI,
NPUMEHHUTD 3HAHHS HAa TPAKTUKE, IPUBECTH HEOOXOAUMBbIC TIPUMEPHI HE
TOJILKO U3 YUE€OHHKA, HO M CAMOCTOSATEIIEHO COCTABIICHHEIC,

u3JaracT MaTepuall MoCJIe0BaTEIbHO U JIOTUYHO.

Kputepuu ouenuBanus pedepara

IToporu oueHok

BapuanTsl napameTpoB

HeynosnersopurenpHo

TemMa pedepaTta HE pacKkpbiTa, OOHAPYKMBAETCA CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIEHHMSI OT  TpeOoBaHHMH K
pedpepupoBanuio. B uacTHOCcTH, Tema OCBEI€HA JMIIb YaCTUYHO;
JIOMYIIEHb! (paKTHUECKUE OIIMOKM B COAEp)KaHUM pedepaTa WM IMPH
OTBETE Ha JIONOJIHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopowo

OCHOBHBIE TpeOOBaHUs K pedepaTy U €ro 3allUTe BHIMIOIHEHBI, HO MPH
9TOM JOINYUIEHbl HEAOYETH. B 4YacCTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JOTMYECKasl MOCIEN0BATEIbHOCTD
B CY)XJIEHUSX; HE BBIAEpKaH 00bEM pedepara; UMEIOTCs YIYIIEHUsS B
o(opMIIeHHH; Ha JOTIOJHUTEIbHBIE BOIPOCHI JIaHbl HETIOJIHBIE OTBETHI.

OTIIMYHO

BBITIOJTHEHBI BCE TPEOOBAaHMS K HAMMCAHWUIO W 3aluTe pedepara:
o0o3HadyeHa mpobieMa 1 000CHOBaHa €€ aKTyalbHOCTb, ClIeaH KPaTKUi
aHAJIM3 PA3JIMYHBIX TOYEK 3PEHUS HAa pacCMAaTPUBAEMYIO MPoOIeMy U
JIOTUYHO M3JI0KEeHA COOCTBEHHAS TIO3HIIHSL, CPOPMYITUPOBAHBI BBIBO/IBI,
TEeMa PACcKphITa MOJHOCTHIO, BBIIEPKAH 00BEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHeMY OQOpPMJICHUIO, JaHbl OTBETHl HAa JOMOJIHHUTEIbHBIC
BOIIPOCHL.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBuUIbHO BBHIIOJHEHHBIX 3aaHUN
Ouenka "4" craBurcs 3a 66 - 89% npaBUILHO BBINMOJHEHHBIX 3aJaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIITOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM IPaBUIIbHO BBINMOJHEHO MeHee 50% 3amanuii

Kputepuu o1ieHOK mpoOMeKyTOUHOM aTTeCTaluu

IToporu onieHOK

BapuanTtsl napamMeTpos

HeynosnersopurensHo

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BrIicTaBIsCTCS:

1) 3a mosHOE OTCYTCTBHE OTBETA HAa BCE BOIIPOCHI OUIETa;

2) mpu HECOOTBETCTBUM OTBETA 3aJaHHOMY BOIPOCY, HEMOJIHEIE,
HETOYHBIE OTBETHI Ha BCE BOIPOCHI OMIIETa, €CIIM OHU coziepKaT Ooee
JIBYX TpyOBbIX OIIMOOK WM OoJiee MSATH HEe3HAYMTENbHBIX 3aMeYaHuil
(HemoueToB);

3) mpu 0OHAPYKEHUH LIAPTAIOK.

JlomonHuTeNbHBIE W YTOUHAIOIIME BOMPOCHI MpenojaBareis He
MIPUBOJIAT K KOPPEKIIMU OTBETA O0YYAIOIIErOCs.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YJIOBJIETBOPUTEJIBHO» BeICTaBnseTCs 3a HEMOJHBIC,
HETOYHBIE OTBETHI HA BCE BOMPOCHI OMIIETa, TPU HAJIMYUU JIBYX TPYOBIX
omMOOK WM TIISITH HE3HAUMTEJIbHBIX 3aMeyaHUW (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIO1aBaTessl MPUBOAST
K KOPPEKIIMH OTBETa 00YYaIOIIErocs.

Xoporo

Onenka «XOPOIIO» BeicTaBIIsIeTCA 3a IPAaBUIIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOMPOCHI Owiera, mpu Hamwuuu | rpyOoii
ommOKu WM 3-4 HE3HAYMTENbHBIX 3aMEYaHWil  (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOIaBaTessl MPUBOAST
K KOPPEKIIMU OTBETa 00YyJar0IIerocs.

OmIN4HO

Ounenka «OTJIMYHO» BbICTaBisieTCs  CTYIEHTY 3a  TOJIHEBIE,
pa3BepHyThle U TMpaBUJIbHBIE OTBETHl Ha BCE TPHU BOMPOCHI OHIIETA.
JlomycTMOe YMCI0 HE3HAYMTENIbHBIX 3aMEUaHUW W HEIO0YETOB — HE
Obonee  aByX. JlomonHWUTENbHBIE UM YTOUHSIIONIME  BOIPOCHI
MIPENoIaBaTelisi MPUBOIAT K KOPPEKIIMH OTBETa 00y4aromerocs.
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7.3. OueHO4YHBbIE CPEACTB /JIsl IPOBeAeHNUS TeKyllel aTTecTalluu

BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIApHBIN 00beM,
XUMHUECKAs PEaKLINs,
KJ1accu(uKams peakiui,
IEKTPOJIUT U HEIJIEKTPOJIUT,
JJEKTPOJIUTHYECKAS
JUCCOITHAIIVSI, OKUCITUTENb 1
BOCCTaHOBUTEIIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHEI XUMHHU:
COXpaHCHHA MACChI BCIICCTB
" DOHEPTHHU, IIOCTOAHCTBA

peakiuii HOHHOTO OOMeHa.

- XapakTepu30BaTh: XUMUUYECKHE
3JeMEHTHI (0T BOJOpOaa 110
KaJIbIUs1) HA OCHOBE MX TOJIOKCHHUS
B Ilepuonnueckoii cucreme J[. 1.
MenpeneeBa u 0cOOCHHOCTEH
CTPOCHHUSA UX aTOMOB; CBS3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMU BELIECTB; XUMHUUECKHE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOpPTaHUYECKUX BEIIECTB.

- OIICHKH BIUSHUS XUMHYECKOTO
3arpsi3sHEHMS OKPY KAroIel cpebl
Ha OpraHu3M 4YeJIoBeKa,

- KPUTHYECKOH OLIEHKU
WH(OPMAIUH O BELIECTBAX,
WCTIOJIb3YEeMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTHueckuii ONBIT (BIAIETH) Jlnanbie kadecTBa 00yJarOmIErocs
aTTecTaluu
- XHMMHYECKYI0 CUMBOJIMKY: - HazpiBaTh: Xumuueckue
SHAKM XUMHYECKUX 3JIEMEHTBI, COETUHEHNS N3YUYEHHBIX - 4YBCTBO FOPJIOCTH M YBAKCHHS K
DIIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMUHCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOIH XUMHUECKOH HAYKH;
ypaBHEHHS XHUMHUECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHIECKOI
pEaKLHUd. aTOMHOT0 (TIOPSIAKOBOT0) HOMEpa TESTEIBPHOCTH ¥ IIOBCEIHEBHOM - XUMUYECKH TPaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B IIPpOo(heCCHOHANBHON JIeATENFHOCTH
- BaoxneHIIAe HORATHA I'pYIIIbL ¥ IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIlleHHH C
XMMHH: XUMHYECKUH 3JIEMEHT MPUHAIJIEKNT B - 0e30macHOro oopameHus ¢ XMMHUYECKUMH BEIIECTBAMH,
SJIIEMCHT, 4TOM, MOJICKYIa, ITepuognueckoii cucreme I.11. BELICCTBAMHU U MaTepHAIIaMH, MAaTepHAIAMH H [IPOLIECCAMY;
OTHOCHUTEIbHBIC aTOMHAS U MeHzeneeBa; 3aKOHOMEPHOCTH
MOJIEKYJISIpHASI MacChl, MOH, | p3MeHeHHs CBOMCTR 3JIeMEHTOB B - 9KOJOTHICCKH IpaMOTHOTO - TOTOBHOCTH K TIPOIOJDKEHUIO
V, T, P, [IP, | XMMHYECKas CBSI3b, npezenax MajblX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpa3oBaHMs M MOBBIIICHHS
KP BEIIECTBO, KJIaCCUPUKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIUU B M30paHHON

npo(hecCHOHATLHOM AESATETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMUMHYECKUX KOMIIETCHIIUH B 3TOM;

- YMEHHUE UCIIOJIb30BATh TOCTIKCHIS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYCCKUX TEXHOJOTHH JIJIst
MOBBIIIEHHSI COOCTBEHHOTO
VHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOH TIPohecCHOHATBHON
JIeSITETbHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOTrajpo,
3aKoH I 'ecca, XUMIUIECKOTO
ctpoeHus bytieposa.

- OCHOBHEBIE KJIaCCHI
HCOPTraHNYCCKUX U
OPraHUYECKUX COEAUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OnpenensaTh: COCTaB BEMIECTB I10
ux (hopMysaM, MPHHAAICIKHOCTh
BEIIECTB K OMPEICICHHOMY KJIAcCy
COEIMHEHMM, THITEI XUMHUYECKHX
peaxivii, BAICHTHOCTh U CTETICHD
OKUCIIEHUS DJIEMEHTA B
COCOUHCHUAX, TUIT XI/IMH‘-ICCKOﬁ
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOTr0 OOMeHa.

- CocTaBisITh: (GOPMYJIBI
HEOPraHUYECKUX COEJIMHEHUI
HU3YYEHHBIX KJIACCOB; CXEMBbI
CTpOEHHSI aTOMOB TIepBbIX 20
snemeHTOB [lepuoanueckoi
cuctemsl [I.M1. MeHeneena;
YpaBHEHUS] XUMHYECKUX PEAKIIUH.

- BBIYuCasATh: MaccoByto J0JII0
XUMHUYECKOTO JJIEMEHTA T10
(hopMyIe coeAMHEHNST; MaCCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HIIH
Maccy 10 KOJHYECTBY BEIIECTBA,
00BEMY MIIM Macce peareHTOB, HIN
MPOAYKTOB PEaKUH; TETJIOBOH

3¢ (deKT peakium.
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[IpumMepbI OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padora no pasgeny 1
«O01as 1 HeOpraHu4ecKask XUMH»
BapuanTt Nel

1. K amynbcusMm ¢ xKuakoit hazoit OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mynena
2. Ompenenute MaccoBYIO 100 Boabl B kpuctamioruapare CaSOy - 2H,O (rumc).
3. Haiigure maccy conu, KoTopasi 00pasyeTcs Ipy B3aUMOAEHCTBUM pacTBOpa rMAPOKCHIA KaIUs
C pacTBOPOM CEpHOM KHCIIOTHI Maccoi 30r ¢ MaccoBO# 10y1eit Kuciaotsl 5%.
4. Onpenennure MaccoBYIO JOJTIO cynb(dara HATPUS B pacTBope, moimydeHHoM cimuBanneM 120r 10%-noro
pactBopa Na,SOs u 200r 4%-Horo pacTBopa TOro ke BelIeCTBa.
5. Beruncnure MossipHyro KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOISPHOCTh U MOJsLTbHOCTE 30% pactBopa NaOH mmotHocThrO 1,328 r/™Mn? K 1 11 3TOTO
pacTBopa npubaBuIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO PacTBOpA.
7. BBIUMCIIHMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOZI0po/1a paBHa 10 Mosin/i.
VYkaxknuTe LBET METHJIOPaHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpegenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMICCOLIMAINH PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHLEHTPALXIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamiero 5 % cynbdara mean, 100aBUIN THAPOKCHJT HATPHA. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaKa?
11. Kakve u3 npuBeIeHHBIX PEaKIUil SBISIOTCS BHYTPUMOJCKYIspHBEIMEI? PaccTaBpTe KO3 dUIIMEHTH B
YPAaBHEHUSX PEAKIMNA. YKaKUTE BOCCTAHOBUTEIb, OKUCIIUTEID.
a) KNO3 = KNO; + O;
6) Mq+ N, = Mq3N2;
B) KC103 = KCl + Os.
12. CocTaBbTe cXeMy AJIEKTPOJIM3a BOJHOTO PacTBOpa HUTpaTa Oapus Ha IUIATHHOBBIX AJIEKTPOIaX
13. Ilpu snekTposnu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHOz€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. Tlpu snexTposin3e pacTBOpa THIPOKCHIA Oaprs Ha aHOJIE BBIJEISIETCS: a) BOJOPOI; 0)
KHUCJIOPO; B) Oapuid.
[Ipu anexTponuse pacTBOpa HOAUAA Kalus B pacTBOpe oOpaszyercs: a) HoI0BOOpOAHAS KUCIIOTA;
0) BO/1a; B) THJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3zomnsim ¢ TBepaoi ¢da3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) mnemsa

2. BerunciauTe MaccoByrO OO MIENOYM, KOTOpasi 0O0pasyercst mMpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoit 960r.
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3. Beruucnure maccoByto om0 (%) Kpucramum3anuoHHoi Boabl B ['aybepoBoit comu NaxSOy -
10 H20
4. Cxonbko rpaMmoB Bojibl Hasto ucnaputb u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Hns meiirpanuzamuun 20 ma 0,1 M pacTBOpa CONSIHON KHCIOTHI MOTPEOOBAIOCh 6 MIT pacTBopa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIGHTPAIMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO IPaMMOB pacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% HEe00X01uMo BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP C MaccoBoit noneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3SITh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUAILUMU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 moneky,

c) 50 monexyi,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHI HOHOB B PAacTBOpe. YKAKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpe.
10. B pesynbpTaTe peakuuu cyinbdura kanplusa ¢ okcuaoM kpemuus (IV) Bbiienwmics raz okcup
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJIM, KOTOpasi BCTYIUIa B PEAKIHUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MIPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
BriGepute Takue BemiecTBa U3 npemioxkeHHoro nepedrs: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KOA((PHUIIMEHTHI B ypaBHEHUHU PEAKIUU:
Cl; + KOH = KC1 + KCl103 + H»O.
12. CocraBbTe CcXeMy OJIIEKTPOJIM3a BOJHOIO pacTBOpa cyinb(ara LUHKA Ha TpaUTOBBIX
AJIEKTPOJaxX
13. Ilpu snexTponus3e BOIHOTO pacTBOpa HUTpara cepedpa BhIIEIHIOCH 5,6 1 raza. CKOJBKO
rpaMMOB MeTajlla OTJIIOKHIIOCH Ha Katoie?
14. Tlpu snektponuse pactBopa Hutpata Meau(Il) Ha katone BeIIENsSETCS:
a) MeJib; 0) KUCIIOPOJI; B) BOJAOPO/I.
[Ipu snexTpomu3e pacTBOpa OpoMHIa JTUTHS B paCTBOpPE 00pa3yeTcs:
a) BoJia; 6) OpoMOBOIOPOIHASL KMCJIOTA; B) THAPOKCHU/T JIUTHSI.

KonrtponbHas pabora no paszaeny 2
«Opranuyeckast XUMHUs»
Bapuant Nel

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

a) Peaxmuu, HampaBJIeHHBIE HA YUIMHEHUE LENHU (KOHCTPYKTHBHBIE PEAKLIUH), HAIPUMED,

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBlIeHHbIE HA YKOPOUEHHE YIIIEPOAHON 1eTH (PEaKIMU paclleryIeHus )

¢) Peakuuu BBeneHus, ynaneHns WK B3aMMOIIPEeBpaIleHUs ()yHKINOHAIBHBIX TPYIIIT

d) Peakumu oOpa3oBaHHs KpaTHBIX CBS3EH

e) Peakumu nuknm3anyuy v apoMaTru3anun
2. Onpenenute BaJCHTHOCTh U CTENICHW OKHUCIICHUS aTOMOB yriiepoja 1o ¢opmyam coequnenuii: CoHs-,
CsH4, CHCI3, C;Hs0OH, CsH o, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CocTaBbTe CTPYKTYpHble popmynbl NponuabeHsona, ero romosiora 1 nsomepa. Hasosute BelecTsa.
4. CocTaBbTe ypaBHEHHUS pEeaKINii B COOTBETCTBHUHU CO CXEMOW MPEBPAIICHNI: N3BECTHIK — OKCHJ
KaJbIHs — KapOu KaJblys — aleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 1 cmecu sTriieHa 1 nipornaHa 1 10 71 Bogopoaa NponyCTHIIN Haj KaTanu3aTopoM. [Ipu sTom oOmuit
00beM cMecu yMeHbImiIca 10 16 1. Onpenenute 00beMHOE COAEpKaHUE MIPOIaHa B UCXOIHONW CMECH.
6. Onpenennute MOJEKYISIPHYIO (POPMYITY AUTAIOTEHIIPON3BOAHOTO allKaueHa, €CIIM U3BECTHO, UTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynbTare peakuy MOJIHOTO OKHCICHHUS roMoJiora OeH301a BeIAeTIICs ra3 oobeMom 4,704 1.
OmpenenuTe CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOAa, €CITH U3BECTHO, YTO B PEaKIHMIO BCTYmiIo 6,048 1
Kuciopoaa?
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8. Kakue BemniecTBa MOKHO HCIOIB30BATh IS IOCIEI0OBATEIBHOTO npeBpalienus? Hanucars ypaBHeHUS
pEeaKIUid.

CaCO; —= CaC;

o)
C —= H—C==C—H ——en,—c</

X "
H—CH=CH—H CgHg — CgHsNO;

C,HsOH HO—CH,—CH,-OH

BapwuanT Ne2
1. HamumuTe ypaBHEHUSI peakUUil THAPUPOBAHUS TIIOKO3bI U (PYKTO3bl. YKAXKHUTE, K KaKOMY KJIaccy
OpPTaHUYECKUX BEIECTB OTHOCATCS MPOAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIE (GopMynsl: a) 4-BTop-OyTHi-3,5-muMmermnrentana; 0) 4-Broprpormi-3-
STHITENTaHa.
3. Ipu B3auMoelcTBUM 8 CM® NPEENBHOTO 0HOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUICS
BOZOPOJ B 00BbEME, JOCTATOYHOM ISl THApupoBaHus 2,24 1 3teHa (H. y.). Onpenennre MOIEKyISIPHYIO

tdhopmyiy criupra.

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

CH, % 5% X —H, 4 H,S0, (KoHu.) X5

Hanuimure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cMmech kapOumoB alfOMUHHS M KaJbllusi Maccodl 34,4 T MOACHCTBOBAIM Pa30aBICHHON COJISTHOW
kucinoTol. Onpenenure MOJeKYISIpHYIO (hOpMYITy YrIIeBOJOPOIOB, BBIACTUBIINXCS B X0/I€ PEAKLIUH, €CIIN
WX CyMMapHBIid 00beM coctaBisieT 14,56 n?
6. Paccuuraiite, Kakoil 00beM (H. y.) Bozayxa (¢ (O2) = 21 %) HeoOX0auM It OIHOro cropanus 10 m?
HPHMPOHOIO Ta3a, copepskamero 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 — CsHgs — CsHsNO2

Iuxnorexcan
8. Beruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHTH JAETHAPOTaNOreHHpoBaHueMm 1,4-
JuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJ IPOAYKTa peakiuu coctasisier 90 % ot TeopeTnueckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

HpOMe)KYTO‘IHaH arrecranus

Macca, MOJIIPHBIA 00beM,
XUMHUYECKas PeaKiusl,
KJTaccu(puKaIus peaxiu,
AJNIEKTPOJIUT U HEAIIEKTPOJIHT,
ANEKTPOIUTHYECKAS
JIACCOLMAIINS, OKACIIATEID U
BOCCTAaHOBHUTEIb, OKHCIICHHE
M BOCCTaHOBJIEHUE.

- OCHOBHBIE 3aKOHBI XUMHHU:
COXPaHEHUS MacChl BEII[ECTB
Y DHEPTUH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKOH; 3aKOH ABOTaipo,

- XapakTepru30BaTh: XUMHUUECKHE
3JIEMEHTHI (OT BOAOPOA JI0
KaJIBIII/ISI) Ha OCHOBC HX ITOJOXCHUS
B [lepuonnueckoii cucreme J[. 1.
MenzeneeBa u 0coOEHHOCTEN
CTPOCHUSI X aTOMOB; CBSI3b MEXKIY
COCTaBOM, CTPOCHHUEM U
CBOWCTBAMH BEILECTB; XUMHUECKHE
CBOWCTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKHUX BELICCTB.

- OnpenensTh: COCTaB BEIIECTB IO
ux (hopMyram, MPHUHAIIEKHOCTb

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arpsi3sHEHMS OKPY KaroIel cpebl
Ha OpraHu3M 4eJI0oBeKa,

- KPUTHYECKOMN OLICHKHU
WHOPMAITUK O BEIECTBAX,
WCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3Hanus VMmenus ITpakTrdeckuii onbIT (BIAIACTH) JInuHble KauyecTBa 00YYAIOIIEerocs
aTTeCcTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HAKM XUMHYECKUX 3JIEMEHTBI, COSIUHCHHS U3YYCHHBIX
3IIEMEHTOB, (OPMYJIbI KJIaCCOB. - YYBCTBO TOPJOCTH U YBXKCHUS K
XUMHMYECKUX BELIECTB U 5 UCTOPUU H JOCTHXCHHUSAM
YpaBHEHHS XHMHYECKUX - OOBsICHATB: pu3ndeckuii cMpicn | Mcmons30BaTh NpHOOpPETEHHBIE OTEUECTBEHHON XMMHIUECKOI HAYKH;
PeaKIHii. aTOMHOTO (ITOPSIKOBOT0) HOMEpPa 3HAHWS U YMCHUS B MPAKTHYCCKOMN
XUMHYECKOT0 3JICMEHTa, HOMEPOB | JEATEILHOCTH H IIOBCEIHEBHOM - XMMHYECKH IPAMOTHOE TIOBEICHHE
- Baxxneimune noHaTus IPYIIBI ¥ IEPUOJIA, K KOTOPBIM SKU3HU JIJIS: B IpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUYCCKHHU 3JIEMEHT IPUHAIJICIKHUT B U B OBITY IIpU 0OpallleHHUH C
DJIEMEHT, aTOM, MOJIEKYJIA, ITepuonnueckoii cucreme J[.H. - 6e30MacHOro OOpaNIeHus XUMUYECKAMH BELIECTBAMH,
OTHOCHUTEJILHBIE aTOMHAA U MemneneeBa; 3aKOHOMEPHOCTH BCIICCTBAMM M MaTCpHalaMH, MaTepHaaaMy U MPOIeCCaMu;
MOJICKYJIIpHAsI MACChI, UOH, | W3MEHEHMS CBOMCTB DJIEMEHTOB B
XMMHYECKas CBA3b, Ipejenax MalbIX [IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - FOTOBHOCTb K MPOJIOJIKEHHIO
Tudd. BEILECTBO, KIIACCU(PHUKAIIHS TJIABHBIX TIO/IIPYIIT; CYITHOCTh HOBCNICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHus U MOBBIILEHUS
3a4er BEIIIECTB, MOJIb, MOJISIPHAS peakiuii HFOHHOro oOMeHa. KBaJIM(UKALIUU B M30paHHON

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poin
XUMHYCCKHUX KOMHGTCHL{I/Iﬁ B 3TOM;

- YMEHHE UCIIOIb30BaTh JOCTUKEHUS
COBPEMEHHOM XMMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN ISt
TIOBBIILICHUS COOCTBEHHOTO
VHTEJUIEKTYaJIbHOTO PA3BUTUS B
BBIOpaHHOM MpodeccrnoHaTbHON
JIeSATEIIBHOCTH.

42




3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIACCBI
HEOPTaHUYECKUX U
OpTaHUYECKUX COCAMHEHUH
UX XUMHYECKHE CBOMCTBA.

BEIIECTB K OMPEICIICHHOMY KJIacCy
COEIUHEHNH, TUIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh M CTEIICHb
OKHCJIEHHS DJIEMEHTA B
COEIMHEHNIX, TUII XUMUYECKOI
CBSI3U B COEIMHEHUIAX,
BO3MOXKHOCTb ITPOTEKAHUS pEaKIIUi
HOHHOI'0 OOMEHA.

- CocraBmusth: (popmynb
HEOPraHUYECKUX COECTMHEHUI
H3yYCHHBIX KJIACCOB; CXEMBI
CTPOCHHUA aTOMOB nepBbix 20
anemeHToB [leproanueckoit
cucremsl /.. Menneneena;
ypaBHEHUS] XUMHUYECKHUX PEaKLIUi.

- BBIYuCasATh: MaccoByto J0JII0
XUMHYECKOTO 3JIEMEHTa TI0
(hopMyIte CoOeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM MITH
Maccy 10 KOJMYECTBY BEIIECTBA,
00BEMY MIJIM Macce peareHTOB, N
MIPOIYKTOB PEAKLIUH; TEIIOBOM

3¢ (deKT peakiuy.
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1.4.1 IlpumepHbie BONPOCHI JJI51 IPOBeIeHMsI IPOMEKYTOYHOI aTTeCTAlNU
1 cemectp

1. [lepuonuuecknii 3aKOH W TEpPUOAMYECKAs CUCTEMa XHUMHYEeCKHX odsnemeHtoB J[.U.
MeHienieeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA JJIs
pPa3BUTHS HAYKH.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHMHUYECKHX DJJIEMEHTOB U
3aKOHOMEPHOCTH B M3MCHECHHMHM MX CBOWCTB Ha MPUMEpE: AJIEMEHTOB OJHOTO TEPHOJA, TPYIIIBI.
DneKTpoHHbIE (OpMYJIbl U TpaduuecKkue CXeMbl CTPOSHHS JIIEKTPOHHBIX CIIOEB aTOMOB 3TOTO
Mepuo/1a, TPYIIIbL.

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

4. Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiibl HOHOB. CTEneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

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

8. @dakTophl, BIUAIOIME HA CKOPOCTh XWMHUYCCKUX peaknuid (mpaBmio Banrt-T'odda).
KaranuzaTopsl 1 ”HTHOUTOPBL.

9. HeoOpatumblie 1 oOpaTtuMbie peakiuu. Xumudeckoe pasHoecue (mpunnui Jle [larense).
10.  JlucmepcHble CUCTEMBI U UX Ki1acCU(UKAIIHSL.

11. PacTtBopbI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13. CrnocoOsl BeIpaXeHHUsI COCTaBa PaCTBOPOB.

14.  DnexkTponuTuyeckas AUCCOIHALNS. DIEKTPOIUTHI CHUIIbHBIE U cilalble.

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

nokazatenb (pH).

16. I'maponus coneil.

17. OKHCIIUTENbHO- BOCCTAHOBUTENbHBIE MpPOIECChl, MX 3HaueHue. COCTaBlieHHE YypaBHEHUM
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peaknuil.  PaccranoBka  KOd(DPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IMOTYPEaKITHil).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN sl HAIPSYKEHUI METaJUIOB.

20.  DnexTposus.

21.  OcHoBHBIE KJIacChl Heopranuueckux coenuHeHuil. Oxcunpl. Knaccudukanus, Xxumuaeckue
CBOICTBa U CIIOCOOBI OJTYyYEHUS.

22.  OcHOBHBIE KJacCchl HeopraHumdeckux coenuHeHuid. ['mapokcuasl. Knaccudukanus,
XUMHYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUS.

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

24.  T'eHeTndecKasl CBsSI3b MEXY KJIaCCaMU HEOPTAaHUUYECKUX COEAMHEHUN.

25. Meramtpl. @usznueckne W XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHBIC
CHOCOOBI OTYYEHHUS.

26. Hemeranmnpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS
CHOCOOBI OTYYECHHUS.

27. [Ipeamer oprannmdeckoil XUMHH. Te€OpHsT XMMHUYECKOTO CTPOECHHUS OPraHUYECKUX BELIECTB
A.M. byrneposa. Knaccugukaius opraHMuecKuX COeAMHEHUH.

28. AJIKaHBI: TOMOJIOTHUECKUH psii ¥ 0011as Gopmyiia, H30Mepus 1 HOMEHKIIATypa, XUMHUECKHe
U U3MUECKUe CBOMCTBA, HAXOXKICHUE B IPUPOJIE U TPUMEHEHHE.

29. ATKaHBI: TOy4EHUE, HAXOXKACHUE B IPUPOJAE U IPUMEHEHHE.

30.  AJKeHbI: TOMOJIOTHYECKUH psf, oOmIast popMysa, HOMEHKIATypa U MOJIyuYeHHe.

31. AJKeHBI: BUJIbI U30MEPHH, (PU3UUECKe CBONCTBA, HAXOKCHHUE B IPUPOJE U TIPUMEHEHUE.
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32.  Xwumuueckue CBoWcTBa alkeHOB (0e3 MexaHu3moB). IlpaBmno  MapkoBHUKOBa
(popmynupoBka u 00BsCHEHHE).

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

34, [{ukioankaHbl: CBOMCTBA, OJIyYeHHUE, IPUMEHECHHE.

35. AnKanueHbl: HOMEHKIATypa, Kiaccubukauus, Hu3oMepus, (QU3NYECKUE CBOMCTBA,
MOJIyYEHHUE.

36. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, NpuMEHeHHe. HarypanabHbli M CHUHTETHYECKUU
Kay4dyKH.

37. AJIKMHBI: TOMOJIOTUYECKHH PsAJ, HOMEHKIATypa, H30oMepus, (HU3NYECKUe CBOMCTBA,
nosiyueHue. [Ipumenenue anerusieHa.

38. AJIKMHBI: XUMHUYECKHE CBOMCTBA.

39. CtpoeHrue MOJNEKyNIbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psl, H30MEpHS,
HOMEHKJIaTypa, GU3NYECKUE CBOMCTBA, OTyYeHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBAa OEH301a U €r0 TOMOJIOTOB.

41. CnupTsl: Ki1accupuKaluy, HOMEHKIATypa, CTpoeHue, pU3nvecKkre CBONCTRA.

42. [IpenenbHble OAHOATOMHBIE CHUPTHI (AJIKAHOJIBI): TOMOJOTMYECKUH psii, HU30MEpHs,
dbuznueckue cBOMCTBA, MONy4yeHUE, IPUMEHEHHE.

43. XUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX CITUPTOB.

44. MHoroaromMHbie CIIUPTHI: MONIy4YEeHUE, (PU3HUUECKHEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
(Ha mpuUMepe ATUICHTIUKOJS U TIUIEPUHA).

45. @DeHoN: CTPOCHHE MOJEKYJbl, MONyuyeHue, (U3NYECKUe U XHUMUYECKHE CBOMCTBA,
MpUMEHEHHE.

46. Anbaerusibl ¥ KETOHBL: ONpeaeneHus, Kiaccupukanus. [ OMOIOrH4ecKuii psii, H30MEpuUs U
HOMEHKJIaTypa MPeAeIIbHBIX aJIbJACTUIOB U KETOHOB.

47. [IpenenbHbIE abAETU/IbI U KETOHBL: (DU3MUECKUE CBOMCTBA, MOyUYeHUE U IPUMEHEHHE.

48. XUMHYECKUE CBOMCTBA MPEACIIBbHBIX alIbJIETHIOB U KETOHOB.

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

50. [IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUH Psi/l, HOMEHKJIATYpa,
u3oMepusl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOB! MOTYUYEeHHUS.

51. XvMHYeCcKue CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIIOT.

52. [TpocTteie 3¢upsl: ompeneneHre, HOMEHKIATypa, (U3NYECKHe W XMMHYECKHE CBOICTBA,
MpUMEHEHHE.

53. CrnoxHble 3GupHL: ONpelneieHne, HOMEHKIaTypa, (U3nuecKue M XUMHUYECKHe CBOWCTBA,
MpUMEHEHHE.

54. Knaccudpukanum amuHOB. Anudartudeckue  (NpelneibHbIE) TMEepBUYHBIE  AMUHBI:
HOMEHKJIaTypa, pU3NYECKUEe U XUMUYECKHE CBOMCTBA, ITOJIyYEeHHUE.

55. AHUJIMH: CTpOEHHUE, U30MEpHUs U HOMEHKIJIATypa, MoJydeHue, pu3ndeckrue U XUMMHYECKHe

CBOMCTBA, IPUMEHEHUE.
1.4.2 IIpumepHble 321241 AJis POBe/ICHUS IPOMEKYTOUYHOM aTTecTAlMHU

1. 3amaua. PacyeT Macchl MPOAYKTOB PEAKIIMH MO JAaHHBIM 00 MCXOJIHBIX BEIIECTBaX, OJHO U3
KOTOPBIX JIaHO B N30BITKE.

2. 3anmanwue. Berauciaenue mMaccel uiim 00bEMa MPOAYKTA PEAKIINH, €CITA OJTHO U3 UCXOTHBIX
BEILIECTB JJaHO B BUJIE pACTBOpa OMPEACIEHHON MOJISIPHON KOHIIEHTPAIUH.

3. 3agava. BeruucneHue Macchbl IpOyKTa PEaKIMK, €CJIH I €T0 MOJTYyYEeHUS BbIJIaH pacTBOp C
ONpeIeTIEHHON MacCOBOM J10JIE UCXOAHOIO BEIIECTBA B MPOLIEHTAX.

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

3anaua. [Ipurorosnenue pacteopa c 3aJJaHHON MOJISIPHOI KOHIIEHTPALIUEH.

6. 3amaua. OnpeneneHne Macchl MOJYYEHHOTO BEIIECTBA, €CITM U3BECTHO KOJIMYECTBO UCXOTHOTO
BEICCTBA.

W
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7. 3amava. Pacuer 1o ypaBHEHHIO PE€aKIMU MACChI MPOAYKTA PEAKIUH, €CJIU UCXOTHOE BEIIECTBO

COJIEP’KUT IPUMECH.
8. 3amaua. Pacuérel mpu pa30aBiIeHUN U CMEIIMBAHUHM PACTBOPOB C PA3JIMYHON MacCOBO JoJeit

pPAcTBOPEHHOI'O BEILECTBA.
9. 3amaua. Pacuet Macchl OHOTO M3 pearupyroImuX Wik 00pa3yoIIMXCs BEIECTB M0 KOJTUYECTBY

MCXOJIHOTO WJIM IIOJYYEHHOT'O BEIIECTBA.
10. 3agaua. Beiuncienne Macchl HCXOJHOTO BELLECTBA, €CIIM U3BECTEH BBIXOJ] IPOAYKTA U yKa3aHa

MaccoBas J10JIs €ro B IPOLEHTAX OT TEOPETUYECKH BO3ZMOKHOTO BBIXO/1A.

8. JOINOJITHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJIMHbI
HeopraHnyeckune BewlecTBa
CNOXHBIE
A 4 Y
MeTannbl HemeTannel BnaropoaHsie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 h 4 4 A 4 \ 4
OKCWabl OCHOBaHWA amdoTepHble KNCNOTbI conun
rmapoxKcuabi
oohiSyotime ||| o%tae SRS Secuncropoansie || || OB
E Al(OH HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), L (O, Znot), 2o e NaCl, K,S0,
+ Kuncnopoa- KMCnble
= HepacTeopvMbie | CcCogepxawmne
cone
o6paayiowmne FE{OH]& Mn(OI-lJz | }. rnapoKcnaesl I"‘{ HNO:’, Hasod NaHs, Ca(Hl::Q.,}z

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

OCHOBHbIE
Nas0, Ca0, FeO
KWCMNOTHbIE
S0, N;Og, P05

amdboTepHLIe
Al05 MNO,, ZNO

OBONHbIE
KNaCO; KAISO,),

CMellaHHble
Ca(oCICl, CuBrCl

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

9. OBYYEHUE CTYAEHTOB-UHBAJIMJIOB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMM 310POBbA

[Topsmox 00y4yeHHsI UHBATUAOB U CTY/IEHTOB C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH OTIpe/IeNieH
«Ilonoxennem KyOI'Y 00 00Oy4eHUHM CTYIEHTOB-WHBAIUJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbBSI».

JIJist I ¢ OrpaHWYSHHBIMA BO3MOXKHOCTSIME 3JIOPOBbSI TTPETYCMOTPEHBI 00pa30BaTeIbHbIC
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TAKUX JIUII.
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PELEH3USA
na paGouyio nporpammy y4e6Hoit ancuunbl «XHMMS)
cneunanbrocTs 42.02,01 Pexnama

lporpamma yueGHOH JHCUMIUIHHBI  «XHMHS» paspaborana i CTyOEHTOB
cnenmanbiocti 42.02.01 Pecnama B KauecTBe MPHMCPHOH NPOTPaMMbl A peajiH3aliim
ocHOBHOI npodeccHonansHoii 00pasoBaTenbHOH MPOrPaMMbI CITO Ha 0a3ze OCHOBHOIO
obwero o6pasopanua ¢ NoTyeHnHeM cpeatero o6uiero oOpa3oBaHus (npotokos Ne 3 ot 21
HioJis 2015 r. PeructpaunosHbii HOMEP PELCH3HH 385 o1 23 miona 2015 r. ®rAY «OHPO»).

[Mporpamma «XHMHA» COACPIKHUT CHCAYIOUME IACMEHTLL THTYJIbHBLIA JIMCT, N1aCMOPT
(ykasaHa o6nacTh MpUMEHEHHs MPOrPAMMBI, MCCTO JMCUMIUIMHLI B CTPYKTYPE OCHOBHO¥
0bpaloBaTeNbHOI MPOrPAMMBL, LEHM M 3azaud, 00beM yueOHOH AMCLWMIUIMHEL M BHIB!
yucbHOii paGoTLl); TeMATHUECKHIT MIAH H COfepiaHue y4eOHOH JHCLMILTHHBL, yCJOBHA
peasulauuy nporpamMmbi (TpeGOBaHMA K MHHHMAJbHOMY MATCPHATLHO-TEXHHUECKOMY
obecreyen o, nepeueHb PeKOMEHAYeMblX yueOHbrx u3naHuii, HuTepHeT-pecypcos.
JOTNIOAHHTCABLHOM JIMTEPATypbl);, KOHTPOIL M OLEHKA Pe3yJbTaTOB OCBOCHHA y4eOHOH
AHCLMIUTHHBDL.

INporpamma paccunTana Ha 64 uaca, u3 kotoperx 50% yueOHOro BpeMEHH OTBOMTCS
Ha TeopeTHueckoe obyuenue 1 50 % Ha NPaKTHYECKHUE 3aHATHA, CILIAHHPOBAHB! TCMATHKA,
BH/bI M (JOPMBI B KOXKIOM Pasfaesne.

IynkT «ITepeuens He0GX0OAMMOro MPOrPaMMHOTo obecneyeHns 3anosHEH, B CITHCKE
OCHOBHOH JIMTEpaTypsl OTCYTCTBYIOT M3MAHHMsA, BbiylleHubie Oonee 5 JeT Hasal
Onpenenensl TpeGoBaHWA K MATEPHATBHOMY ODCCMICUCHHIO MPOTPAMMEL. B pasnene
«OLeHOMHbIC CPENCTBA /U4 KOHTPONA YCHEBAEMOCTH» paspaboTaHa CHCTEMA KOHTPOIA
OB/TANEHMAMH SHAHUSMH H yMEHHAMH N0 KasxaoMy pasgeny nporpammbl. TemaTnka u opmbl
KOHTPOJIA COOTBETCTBYIOT LIENAM H 3a]auaM y4eOHON MHCLIMIHHDL,

Yetko c)opMyIHpOBaHHas Ueb MPOrPaMMBbl H CTPYKTYPa HAXOMATCA B JOTHYECKOM
cooTpeTcTBHH. B nporpamme 2 pasnena, 21 tema.

CopeprcaHie NPOrpaMMbl HANPABCHO HA NOCTIDKEHHE PE3yJbTATOB, OMPEAL/ACMbIX
®IOC. Conepanue OTPAKAET N0CHCIOBATENLHOCTh (POPMHPOBAHMA 3HAHMH, YKA3AHHBIX B
®OIOC. B nonHoil Mepe oTpakeHbl B! paboT, HANPaBEHHbIE HAa NPHOOPEeTEHHE yMeHHil.

[porpaMma MoieT ObITh PEKOMEHIOBAHA A1A HCHIONb30BAHHA B 0DpasoBaTebHOM
npouecce MHCIO ®IBOY BO «Ky6I'Y».

Peuensent Ionko T.I'. npodeccop, aokTop
XMMMYECKHX HayK, npodieccop kadeapni
aHanuTHyeckoil xumun «Ky6lY»
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PELIEH3USI
f1a padouyIo MPOrpaMMy 1o JHCIIHTUTHIE «XHMISD
criermannnoctn 42.02.01 Pexknama

Pabouas nporpamMma 1o JHCHHILIe « XHMusy JUls CTYJICHTOB (akybrera NHCITO
PI'bOY BO «Ky6I'V» cocrapiena B COOTBETCTBHH € MPHMCPHOI nporpammoii PUPO,
pekoMerioBanioe  (PejepasblblM - FOCYAPCTBEHHBIM — ABTOHOMHBIM - YUPCHUICHHCM
«Deaepatbioro HHCTHTYTa passiTus obpaszoparusy (PFAY «DHUPO») na 6ase 0CHOBHOTO
obuiero obpa3oBanms ¢ ToayueHneM cpeinero obiero obpasosamms. IIporpasma
cocTapJieHa B MOJHOM COOTBETCTBHU ¢ TpeGoBaHisiMi yueOHOro miaHa rno creunaibHocTh
42.02.01 Pexknama,

PabGouas nporpaMma npejnojiaract pacrpejie/iecHHe TeM M U3yueHHe MaTepHaia 1o
paznenaM. I'paMOTHO CTPYK TypHpOBaHa, M OXBAaThIBAET BCE aKTyasblbiC HANpaBJICHHA 110
JUUCLIHIIIMHE HA CErOAHALIHNI ACHb.

Bcee paspennl paboueil mnporpaMmbl B MOJIHOH Mepe OTBEYAIOT TpeboBanuaAM K
pe3y/bTaTaM OCBOEHMs y4eGHOM JMCUMIUTHHLI B COOTBETCTBHHM C NMPHMEPHOM mporpamMmoi
OHPO, pexomeHpoBannoe MeaepanbHbIM FOCYAapCTBCHHBIM aBTOHOMHBIM YUPEKICHHEM
«®enepanbHOrO MHCTHTYTa pa3BuTHA oOpasosaHus» (PIAY «DHPO»). Kaxaslii pasaen
[IpOrpaMMbl PacKpbIBaeT paccMaTpHBaeMble BOMPOCH! B JIOTMUYECKOMH I10C/I€10BaTE/IbHOCTH,
onpejelisaeMoii 3aKkoOHOMEPHOCTAMH 00y4YeHHS CTYEHTOB.

Jlnist 3aKperieHus TeOpeTHYECKNX 3HaHuit, popMupoBaHust TpeGyeMbIX KOMITETEHLIHA,
YMEHHUI M HABBIKOB CTYJEHTOB MPEJyCMaTPUBAIOTCA KaK JICKLIMOHHBIE, TaK K MPAKTHYECKHE
3anaTUA. KoJMuecTBO ayQUTOPHBIX 3aHATHH M BHeayAWTOpHOI paboTel CTYIEHTOB
COOTBETCTBYET TpeOoBaHUAM yyeOHOro rjaHa.

KoHTpo/b U OlleHKa pe3y/IbTaTOB OCBOCHHS Y4eOHOH IHCLMIUIMHBI OCYLIECTBIISIOTCS
B CTPOrOM COOTBETCTBHH ¢ TpeGoBaHHAMH yueOHOrO [1aHa 1o aAucuUinie. PaspaGotanHele
H npejiaracMbie B nporpaMMe (popMbl H METOJbI, TO3BOJISIIOT B TIOJIHOM Mepe OCYUIECTBIIATE
KOHTPOJIb U OLIEHKY pe3yJsibTaToB 00y4eHus (c(hOpMHPOBAHHBIX KOMIETEHIHIH, OCBOEHHBIX
HaBbIKOB U YMCHHH, YCBOCHHBLIX 3HaHMIA).

[lepeueHs pekoMeHAyEeMBbIX Y4eOHbIX H3JaHuii, HHTEPHET-PECYPCOB, OCHOBHOII
JIMTEpaTypbl BIUIIOYAET aKTYalbHBIE MCTOYHHMKHM, K KOTOPBIM Y CTYACHTOB HMeEETCH
cBOOOHBIH NOCTYIN.

Jlannass paGouyas mnporpaMMa MOXET ObITh pEeKOMEHAOBAHa JUIsl HM3YUYCHHSA
aucrmnel «XuMusa» na gakynsrere MHCIIO ®I'BOY BO «Ky6I'Y».

Perenzenr Jintunosa T. H. Jlokrop neaaroruueckix Hayk,
KaHJAHAAT MEAMIMICKHUX HayK, rpodeccop Kadeapsl
([L dynamenTanpioit H KIHHHYECKOH OHOXHMHN
i o OI'BOY BO Ky6I'MY Munszipasa Poccun
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T N0 KAAPAM
MY Munaapasa Poccun
B.H. Araneesa
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