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

1.1. O6sacTh NpUMEHeHHsI MPOTPAMMBI

Pabouas mporpamma aucrumuimasl BJ[.08 Xumus paspaborana Ha ocHoBe [Ipumepnoit
porpaMMbl  0011€00pa30BaTENbHON y4eOHOW AMCHUIUIMHBL «XUMHUS» Ul MpodeccroHaTbHbBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJApPCTBEHHBIM
ABTOHOMHBIM yupexacHHeM «DenepaabHblii HHCTUTYT pa3BUTHS 00pazoBaHus» (PI'AY «DUPOy)
B KauecTBE MPHUMEPHOH MporpamMmbl JUIS pealu3allid OCHOBHOM  MIpodecCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0Iero oopazoBaHUs C MOJy4YEHUEM
cpenHero obmero obpasoanus (mpotokon Ne3 ot 21 wmrons 2015 r.). Perucrpannonusiii Homep
peuen3un 385 ot 23 uroiig 2015 r. PI'AY «DOUPO».

1.2. Mecto aucuunjunbl B cTpykrype IIIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUSD» SBISETCS NMPO(UIBHOW NUCIUIUIMHON W3 00s3aTelbHOU
npeametHoi oomactu «EctectBennbie Haykn» OI'OC cpennero oo6imero oopa3oBaHus.
Jucuunnuua «XuMHs» HU3y4aeTcss B LHUKJIE 0O0Ie00pa3oBaTeNIbHbIX JIUCHUILIAH IS
CHEIHUAIBHOCTH COLUaIbHO-3KOHOMUYeckoro mnpoduns 43.02.16 TypusM U rocTenpuUMCTBO
(rOCTUHUYHBIE YCIIYTH).

1.3. Hesn n 3anaun y4yeOHOH JMCHUILIMHBI — TPeOOBAHMA K pe3ybTaTaM OCBOCHMA
AUCUMILIUHBI:

ey TUCHUINIAHBI.

- opMHpOBaHKE Y 00yYaOLIMXCS YMEHUS OLEHUBATh 3HAUUMOCTh XUMHUYECKOT'0 3HAHUS J1JIs1
Ka)KJ0r0 YeJIOBEKa;

- (hopmupoBaHue y 0OydarOLIMXCs LEJIOCTHOTO NMPEICTaBICHUSI O MUPE U POJIM XUMHUH B
CO3/IaHUHM COBPEMEHHOH eCTeCTBEHHO-HAYYHOH KapTHUHBI MHpPA; YMEHHS OOBSICHATH OOBEKTHI U
IpOLIECChl OKpY KaroIlel NeHCTBUTENbHOCTU: IPUPOJHON, COLUAIBHOM, KYIbTYPHOM, TEXHUYECKON
CpeJibl, UCIIOJIB3YS AJI TOI0 XMMHUECKHUE 3HAHUS;

- pa3BUTHE y 00ydaroIIMUXCsl YMEHUH pa3ianyaTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLEHOK M CBSI3b KPUTEPUEB C OMPEICICHHON CHUCTEMOM
LEHHOCTEH, POpMyIHpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3UIINIO;

- npuoOpeTeHre O0O0y4aroIIMMKCS OIbITa Pa3HOOOPa3HOW JeATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCAIBHOE 3HAUYEHUE I PA3JIUYHBIX BHIIOB
JeSITEIbHOCTH (HaBBIKOB pELIEHMs] MpoOsieM, MPUHATHS pEIleHuH, MoKucKa, aHajin3a U 00paboTku
uHpOpMalMK, KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHHH, COTPYJHUUYECTBA, OE30I1ACHOTO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEITHEBHOM JKU3HM).

3aga4yu AUCHUILINMHBI:
- 00y4YHUTh 00YYArOIIMXCS TEOPETUUECKUM OCHOBAaM 3HAaHUN O COCTaBe, CTPOCHUU U

CBOMCTBAX BEIECTB, UX MPEBPAIICHUSX;

- UI3YYUTb XUMUUYCCKHUE CUCTCMBI U (1)YHI[aM€HTaJ'II>HI>I€ 3aKOHbI XUMHUH C ITO3UIINU
COBPEMEHHOM HAYKH;

- copMUpOBATH HABBIKH (PYH/IAMEHTAIILHBIX HCCIICOBAHUH ISl U3yUYEeHUSI CBOMCTB
BEIIIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- YMETh HCIIOIH30BaTh MPUOOPETEHHBIE HABBIKY U 3HAHUS JUCIUIIIHBI B
npodecCHOHATBLHOMN 1eATeTbHOCTH.



Pe3yabTarsl 0cBOCHUS Y4eOHOM THCHUTIINHbBI
OcBoeHre coaepkaHusl Y4eOHON AUCHUIIIMHBI «XHUMHs», O00eCHeunBaeT TOCTHIKECHUE
00y4YaroIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX ® UYYyBCTBO TOPJAOCTH M YyBAXKEHUS K HCTOPUU U JIOCTUKEHUSIM
OTEYECTBEHHOM XMMHYECKON HAayKW; XMMUYECKU IPAMOTHOE MOBEJICHUE
B TPO(ECCHOHATBLHON IEATEIBHOCTH W B OBITY MPU OOpAILICHUH C
XUMUYECKUMH BEIIECTBAMU, MaTEPHUAIAMH U IIPOLECCAMU;

® TOTOBHOCTbH K IMPOJIOJDKEHUIO 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOH NPo(hecCHOHAIBHON AEITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUH B 3TOM;

® YMEHME UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUECKOW HAyKH U
XAMHYECKUX  TEXHOJOTMA [  TIOBBIIICHWS  COOCTBEHHOTO
MHTEJJICKTyaJIbHOTO pa3BUTHUS B BbIOpaHHOW mpodeccHoHaNbHOM
JIeSITEJIbHOCTH;

METAIIPECIMCTHBIX | ® HCIIOJIB30BAaHUEC PA3IUYHBIX BHIOB O3HABaTEIbLHON JEATECILHOCTH U
OCHOBHBIX HWHTEIUICKTYyallbHBIX oOmepainuii (MOCTaHOBKH  3a/ayH,
(dbopMyIHpOBaHUs TUIIOTE3, AHATIN3A U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUYMHHO-CIIEACTBEHHBIX CBI3€H, TOMCKA
aHajoroB, (hOpMyJIHUpPOBAHUS BBIBOJIOB) JUIsl PEIICHHS TMOCTaBICHHOU
3aJa4uMd, TPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAaHUS (HaOIIOJCHMS,
HAy4YHOTO OKCHEPUMEHTA) JUIS U3YYEHUS Pa3IU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

® JCIOJIb30BAHUE PA3TMYHBIX MUCTOYHUKOB JUISI TIOJYUYEHUS] XUMUUYECKOU
uH(pOpMalli, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb Ml AOCTH)KCHUS
XOpOIIUX PE3YJIbTATOB B MPOdeCCHOHATBHOU cdepe;

IIPEAMCTHBIX e chopMHUPOBAHHOCTH MPEJCTABICHUNH O MECT€ XHMHUU B COBPEMEHHOI
HAyYHOW KAapTHHE MUpPA; NOHUMAaHWE POJIM XUMHUHU B (HOPMHUPOBAHHH
Kpyro3opa u (yHKIMOHATHLHOW TPaMOTHOCTU YeNIOBEKa JUIS pPEHICHUS
MPaKTUYECKHUX 3a/1a4;

® BJJICHUE OCHOBOIMOJATAIOIIUMU XUMUUECKUMH MTOHSATHUSIMH, TEOPUIMH,
3aKOHAaMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHNE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIAJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO IMO3HAHMS, HCTIOIB3YEMbIMU
B XMMHUU: HAONIOJACHHUEM, OMUCAHHEM, H3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSICHATH PE3YJIbTaThl TPOBEJACHHBIX OIMBITOB U
JeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHMSI TIPU PEIICHUH MPAKTUYECKUX 3a7a4;

e chOpMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC OILIGHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIaMU TEXHUKH OE30MaCHOCTH MPHU HCIHOIB30BAHUU
XUMUYECKHUX BEIIECTB;

e cpopMHUPOBAaHHOCTH COOCTBEHHOM TMO3WIMU MO OTHOIICHHIO K
XUMHYECKOW WH(OpPMAITUH, TTOJTYyIaeMON M3 pa3HBIX HICTOYHUKOB.

1.4. IlepeyeHb JIAaHUPYEeMbIX pe3yJbTATOB O00y4YeHHMsl IO AMCHUILIMHE (MepevYeHb
(opMupyeMbIX KOMIIETEHIIHI)

He nmpenycMoTpeHsl.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4eOHOH padoThI

Bun yuebHoit paboThl Bcero yacos 1 CeMeCTp;I
YuyeOHasn HArpy3Ka (Bcero) 46 46
AyauTopHbIe 3aHATHS (BCETro) 46 46

B ToMm uncie:

3aHATHSA JIEKIIMOHHOT'O TUIIA 22 22
IIPAKTUYECKUE 3aHITUSI (IPAKTUKYMBbI) 24 24
ITpomexxyTouHas arrectanus (3K3aMeH/3auet/aud3ader) mudd.3ager
OO01mast Tpy0eMKOCTh 46 46

2.2. CTpyKTYypa IMCHUIIUHBI:

KosinuecTBo ayIuTOPHBIX YacOB

HanmenoBanme pPa3ae/ioB H TEM Beero TeopeTuqecK HpaKanec}c
oe o0yueHHe | We 3aHATHS

Pazjnen 1. O01iasi U HeopraHuyeckasi XUuMHs 22 10 12
Beenenue Tema 1.1. Xumusi — Hayka o BeIlecTBax 2 1 1
Tema 1.2. Ctpoenue aroma. Ilepuonnyeckuii 3aKoH U
[Tepuoanyeckas cucteMa XUMUYECKUX IEMEHTOB /. 2 1 1
N. MenpeneeBa
Tema 1.3. CtpoeHue BeniecTa 2 1 1
Tema 1.4. Xummnueckue peakiuu 2 1 1
Tema 1.5. JIuciepcHbie cucteMbl. PacTBOpbI 2 1 1
Tewma 1.6. OkUCIUTETHEHO-BOCCTAHOBUTEIIbHBIC 5 1 1
peakiuu. DNeKTPOXUMUYECKUE MPOIIECChI
Tema 1.7. Knaccudukarus semects. [Ipocteie 2 1 9
BEIIIECTBA.
Tema 1.8. OcHOBHBIE KJIacChl HEOPTaHUYECKUX U 4 1 3
OpPraHUYECKHUX COeIMHECHUN
Tewma 1.9. Xumus 31eMeHTOB 4 2 2
Pa3nea 2. Oprannveckass XMMHA 24 12 12
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus 5 1 1
CTPOEHUSI OPraHNYECKUX COCAMHEHU I
Tewma 2.2 [IpenenbHble YTIAEBOAOPOIbI 2 1 1
Tewma 2.3. DTuI€HOBbIE U JUEHOBBIE YTIIEBOJAOPO/IbI 2 1 1
Tema 2.4. AueTUIEHOBBIE YIIIEBOJOPOIbI 2 1 1
Tewma 2.5. ApoMaTuuecKue yriieBoI0POIbI 2 1 1
Tema 2.6. IIpupoiHbIe HCTOUHUKH YTIEBOIOPOAOB 2 1 1
Tewma 2.7. 'uapoKCUIbHBIE COSAMHEHUS 2 1 1
Tema 2.8. Anpaeruanl 1 KETOHEI 2 1 1
Tema 2.9. KapOoHOBbBIE KUCIOTHI U UX MPOU3BOJIHBIE 2 1 1
Tewma 2.10. YrneBoabl 2 1 1
Tema 2.11. AMUHBI, aMUHOKHCIIOTBI, OCITKH 2 1 1
Tema 2.12. A3oTconeprkaliue reTepouuKInIecKre 2 1 1
coeauHeHus. HyKiIenHOBBIE KUCIOTHI
Bcero no nucuuninne 46 22 24




2.3. TemaTu4ecKHii IJIAH U coep:KaHue YUeOHOH TUCHUIIMHBI « XMMHS»

HaumenoBanue Conep:kanue y4e0OHOro MaTepHuasia, NIPpaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB U TeM caMocCTosiTe/IbHAsA padoTa o0y4yaromerocs
1 2 3 4
Pa3nes 1. O0mas u Heoprannyeckasi XMuMHs
Jlekuun
Hayunble meTonpl 1O3HAHUS BEIIECTB M XUMHUYECKHX SBJICHUH. Poiib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAYEHUE XHMHMHM IIPU OCBOCHHUH
Beenenne Tema 1.1. | mpodeccuii CIIO u cneunansuocteit CITIO ecTecTBEHHO-HAYYHOTO MPO(UIIS 1 1
Xumusi — HayKa 0 | IpoeCCHOHATILHOIO 00pa30BaHMSL.
BELIECTBAX Jlekuuu
OcHoBHbIE NOHATUS XUMHH. 3aKOHBI XUMHUU. M3Mepenue BeniecTsa.
IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA 1 9
Pemenue 3a1a4 v ynpaxHEHHi 110 TEME.
Tema 1.2. Ctpoenue | Jlekuuu
aToMa. AToM — cnoxHas yactuna. CocraB aTOMHOIO siipa. DIEKTPOHHAs 000J10YKa
[lepuoanueckuit aToMOB. [lepmoanyeckuii 3aKOH B CBETE€ COBPEMEHHOM TEOPUH O CTPOEHUHU 1 1
3aKOH U atoMa. [lepuogM4YHOCTh B N3BMEHEHNUN CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
Ilepnoanueckas COETMHEHMIA.
cucremMa IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA
XUMUYECKUX DNEeKTPOHHBIE CXEMbI CTPOEHHS ATOMOB. DJIEKTPOHHbIE KOH(PUTyparuu 1 2
anementoB /l. U. aTOMOB. DJIEKTpOHHO-Tpadudeckas popmynna aToMa. XapaKTepuUCTUKa
Menpeneesa XMMHYECKOI'0 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckont cucreme.
Jlekuunu
[TonsiTue o xumuueckon cBsizu. KoBasieHTHas Xxumuyeckas CBs3b. MlOHHas 1 1
XMMHYECKas CBs3b. Meraunueckas XUMHMUYecKas CBs3b. Bonopoanas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
Cxembl 00pa30oBaHMs BEIIECTB C Pa3IMnYHBIM THUIIOM CBsA3H. OmpeneneHue 1 2

BAJICHTHOCTH M CTENIEHU OKUCJIEHUSI aTOMOB BellecTB. O3HAaKOMIIEHUE CO
CBOWCTBaMH JIMCIIEPCHBIX CUCTEM. Pelienue 3a1a4 v ynpaxHEHUM 10 TEME.




Jlekuuu
Knaccudukanuss XuMHYECKHX peaKIMii B OpraHUYeCKON M HEOpraHUYeCKOn

XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XUMHUYECKUX PeaKuii. XMMHUYECKOE PABHOBECHUE.
XuMuyeckue IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA
peakuuu CocraBieHue TEPMOXMMHYECKUX ypaBHEHUH peakuuil. Bbeluucienue
CKOpOoCTH peakiui. PakTopbl, BIUAIOLIME HA CKOPOCTh XHUMHUYECKOU
peakuun. Cwmenienue xumudeckoro paBHoBecud. lIpunuun Jle Illatenswe.
Pewrenne 3anau u ynpaxHeHUM 110 TEME.
Jlexnun
Ilonsatne o pgucnepcHelx cucremax. Ilonstue o pactBopax. Teopus
ANEKTPOJIUTUYECKON Jucconranuu. ['uaponns kak 0OMEHHBIH Mpoliecc.
Tema 1.5. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
JucnepcHeie PactBoprl. PactBoprmMocTs BemiecTB B Bojie. CriocOObI BBIpa)KEHUSI COCTaBa

CHUCTCMBI. PaCTBOpBI

pactBopoB.  IIpuroroBieHue  pacTBOpa  3aJaHHOW  KOHIIEHTPalLUU.
Onexkrponautuyeckas auccounanuss. CuibHble U ciaaOble 3JIEKTPOJIUTHL.
Bonopoausiii mokasarens. Onpenenenue ph pacrBopa siekrponuta. Perienue
3aJa4 ¥ yOpaXHEHUI 1o Teme.

Jlekuuu

OKI:{S;?T;%HO_ OKHCINTENEHO-BOCCTAHOBUTEIHHBIE peaKIuu. Knaccudukanus
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU. XUMHUECKUE HCTOYHUKU TOKa.
BOCCT;IG{;I]:E;;{IBHHC DNEeKTPOIN3 PACIJIABOB U BOAHBIX PACTBOPOB DIEKTPOIUTOB.
DEKTPOXHMITECKHE IIpakTuyeckue (naﬁopaTvopﬂble) 3aHATHSA ]
HpOLECCHI CocraBneHue ypaBHEHMI OKHCIUTENIbHO-BOCCTAHOBHTENBHEIX  PEAKLYH.
Pemenue 3a1a4 v ynpaxHeHUH 10 TEME.
Jlekuunu
Tema 1.7. Knaccudukanms neopranmyeckux Bemiects. Merainsl. Koppo3ust meTamios.
Kiraccubukanms OOmue crocoOb! nostyueHus MeTanioB. Hemeranisl.
sermects. [IpocTsie IIpakTH4eckue (naﬁopaTvopm)Ie) 3aHATHSA
BeIeCTBA. CocraBnenue ypaBHEeHUW peakiuii 1o cxeme. CocCTaBlIeHHE CXEM

ANIEKTPOJIM3a pACIUIaBOB U PAacTBOPOB BelIeCcTB. PemieHwe 3agad  u

YIPa)KHEHUM 110 TEME.

Jlekuuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPTraHUYECKHUX 1
OpPTaHUYECKUX
COCIMHEHUN

Bopopoanbie coenunenust HemetamioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
kucnor. Kucnorel opranuueckne U Heopranudeckue. OCHOBaHHSA
OpraHuYecKue ¢ HeopraHudeckue. AMQOTEpHbIE OpraHUYecKHe |
Heopranuudeckue coequHenus. Conu. I'eHeTndeckas CBA3b MEXKIY KIacCaMu
OpPraHUYECKUX U HEOPraHUUECKUX COEAMHEHUH.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHS

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAMU. XUMUYECKHE PEAKIIMHY MEKTY
HEOPraHUYECKUMH BellecTBaMu. [ Maposn3 cosiel pa3anyHoro TUIIA.
Pemrenue 3a1a4 u ynpaxHEeHUN 110 TEME.

Tema 1.9. Xumus
DJIEMEHTOB

Jlexnun

s-OnemenTsl. Bonopoa. Dnementsl [A-rpynnel. Onementsl [IA-rpynmnsl. p-
OneMeHThl. AnoMuHUNA. Yriepon U KpemHHMil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpyniel. DneMeHTsl [VA-rpynnbl. d-DneMeHTHI.

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yyeHue cBONCTB MPOCTHIX BELIECTB U COEAMHEHUH S-, p- U d-3JIEMEHTOB.
Pemenue 3a1a4 v ynpaxHEHHi 110 TEME.

Paznen 2. Opranuyeckasi XuMusi

Tema 2.1 Ilpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUST OPraHUYECKHUX

OpraHu4YeCcKON .
v, Teopmst coeaunenuiit A. M. bytneposa. Kinaccudukarus opraHndeckux
or (')6an coeAuHEHH . Tl XUMUYECKUX CBSA3EH B OPraHUYECKUX COCIMHEHUSX U
p Coco0bI UX Pa3phIBA.
OpraHUYEeCKUX
. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
COECTMHEHU N -
Pelrenue 3a1a4 u ynpaxHEHUN 110 TEME.
Jlexnun
I'omonornyecknii psg ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumeHeHHe U criocoObl MOJTydeHHs aaKaHoB. [IMKiI0amKaHblI.
IIpenenbubie I[IpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YTIEBOIOPOABI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT YTII€BOAOPOIOB.

CocrapieHue ypaBHEeHUM peakiuii 1o cxeme. Pemenue 3agaq v ynpaxHeHUH
10 TEME.
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Jleknuu
l'omosiornueckuii  psAx  alkeHOB. XUMHUYECKHE CBOMCTBA  aJIKEHOB.
[IpumeHeHne W CHOCOOBI TMONYYeHHS aIKCHOB. AnkamueHbl. OCHOBHBIC

Tema 2.3 MOHATHUS XMMUHU BEICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha MpuMepe MPOLyKTOB
ITUICHOBIC H IIOJINMEPU3ALIUH AJIKEHOB, AJIKAJUEHOB U UX raJIOr€HIIPOU3BOIHBIX).
yrji[:;:;:;;m IIpakTHyeckue (JiabopaTopHbie) 3aHATHS

CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYIT yTII€BOAOPOIOB.
CocrapieHue ypaBHeHUM peakiuii 1o cxeme. Pemienue 3aga4 v ynpaxHeHUH
10 TEME.
Jlexnun
I'omonornueckuii psj ankuHOB. XHMHMYECKHE CBOWCTBA W IIPUMEHEHUE
Tema 2.4. ankuHOB. [loyyeHue aJIKuHOB.
ALleTUIIEHOBBIE IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YTIEBOIOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT yIII€BOAOPOIOB.
Cocrapnenue ypaBHEHUH peakiuii mo cxeme. Pelienue 3a1a4d u ynpakHeHU
110 TEME.
Jlexknun
I'omostornueckuii psg apeHoB. XMMUYECKUE CBOMCTBA apeHOB. [IpumeHenue
Tema 2.5. U TIOJTyYEHUE apEHOB.
Apomaruyeckue IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA
YIJIEBOJOPOBI CocraBiieHrEe MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpMYJT YTIIEBOJOPOJIOB.
CocraBiieHne ypaBHEHUH peakliuii o cxeme. Pemenue 3axa4 v ynpaxHeHUN
10 TEME.
Jlexknun
Tema 2.6. Heds. [Tpupoauslit u nonyTHbIH HedTsIHOM ra3pl. KaMeHHBIH yroib.
IIpuponusie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
HUCTOYHUKH OmnpeneneHve HalW4usl HENpPEIENbHBIX YIJIEBOJOPOAOB B O€H3UHE U
YTJIeBOAOPOAOB KepocuHe. PacTBopuMOCTh  pa3nuuHbIX — HedTenpoaykToB (OeH3uHAa,
KEpOCHHA, IU3EJIHHOTO TOIUIMBA, Ba3eanHa, mapaduHa) Ipyr B apyre.
Tema 2.7. Jlekuuu
I'unpoxcuibHbIe Crpoenue u kiaccupuKanus CoMpTOB. XUMHUECKUE CBOMCTBA U CITOCOOBI
COETMHEHUS MTOJIyYEHUS CIUPTOB. MHOr0aTOMHBIE CIUPTHL. PEHOIL.
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IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA

CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT
KHCIIOPOJICOIEPKAILIMX OpraHu4YecKUX coequHenuil. CocraBieHue
YpaBHEHUH peakiui 1o cxeme. PenieHue 3a1ad v ynpakHEHUHU 10 TEME.

Jlekuuu
['omonornyeckue psabl allbIETHA0B U KETOHOB. XUMHYECKHE CBOMCTBA
QJIBJICTHJIOB ¥ KETOHOB. [I[prMeHeHne 1 MoTy4eHne KapOOHUITbHBIX

Tema 2.8. .
PN COCMHECHMIA.
KCTOHDI IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA
CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYIT
KHCIIOPOJICOIEpKALLIUX OpraHu4ecKuX coequHenuil. CocraBieHue
YpaBHEHUN peakuuii o cxeme. Pemenue 3a1a4 ¥ ynpaxHEHUH 110 TEME.
Jlexknun
I'omosnoruueckuil psja npeaeabHbIX OAHOOCHOBHBIX KApPOOHOBBIX KUCIIOT.
Tema 2.9. XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOIYYEHHUSI KAPOOHOBBIX KHCIIOT.
Kap6oHoBeie OtnenbHble IpeACTaBUTENN U UX 3HaueHue. CioxHble 3¢upbl. JKupsl.
KHUCJIOTBI M UX IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
IIPOU3BO/HBIC CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYIT
KHCIIOPOJICO/IEp KAILIUX OpraHu4YecKuX coequHeHuil. CocraBieHue
YPaBHEHUH peakLui 1o cxeMe. Pelenue 3a1a4y ¥ ynpaKHEHUN 110 TEME.
Jlexknun
Tema 2.10. [Tonsitue 06 yrneBoaax. Monocaxapusl. Jlucaxapusl. [lonucaxapuasl.
VITeBoEI IIpakTHYeckue (naﬁopaTopﬂblve) 3aHATHSA
Xumuueckue U (pu3ndeckre CBOWCTBA ITIOKO03bI M KpaxMana. CriocoObl ux
MTOJTYYEHHUSI.
Jlexnun

Tema 2.11. AMUHEL,
AMHUHOKHUCIIOTHI,
Oenku

Knaccudukanms u usomepust aMuHOB. XMMUYECKHE CBOMCTBA aMUHOB.
[IpuMeHeHue U MoTyYeHue aMUHOB. AMUHOKHCIIOTHL. benku.

IIpakTuyeckue (1iabopaTopHbIe) 3aHATHUS

CocraBiieHHe MOJEKYJISPHBIX W CTPYKTYPHBIX (DOPMYN a30TCOEpKaIInX
OpraHnyveckux coequueHnii. CocTaBieHrE YPaBHEHUH PEAKIMH MO CXEME.
Pemenue 3a1a4 1 ynpaxHEeHUM 110 TEME.

Jlekuuu
HyxkJienHOBbIE KUCTOTHI.
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Tema 2.12.
A3zotcoaepxkamue | [lpaktudyeckue (JiabopaTopHbie) 3aHATHSA
rereporkianyeckie | CoctaBieHHE MOJEKYJSPHBIX W CTPYKTYPHBIX (OPMYN a30TCOAEpKAIIUX

. N N 1 2
COCIMHEHMUS. OpraHUYecKux coeqnHeHn. COoCTaBIIEHHE YPaBHEHUN PEaKLUi [0 CXEME.
Hyxkneunossie Pemenue 3a1a4 1 yrnpaxHeHUM 110 TEME.
KHUCJIOTBI

ﬂﬂ}l XapakmepucmuKku YpOoeHsi 0CB0EHUs y’-l€6H020 mamepuana UCnoilb3yromcs czzedyiou;ue 0003HaveHus:

1. — o3nakomumenvHulll (y3Hasanue panee usyueHHblx 00bEKMos, CGOUCMS), 2. — penpoOyKMuEHbIll (bINOIHEHUE OesIMENbHOCIMU N0 00PA3YY, UHCIPYKYUU UTU OO PYKOBOOCTHBOM,)
3. — npodyKxmueHbIl (NIAHUPOBAHUE U CAMOCIOAMENbHOE 6bINONHEHUE 0eAMENbHOCIU, peuenue NPOOIeMHbIX 3a0a4)
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2.4. Conep:xanue pa3iejioB TUCUUIIMHBI

2.4.1. 3aHATHA JEKIIUOHHOI0 THIIA

Ne H dopma
alMEHOBaHUE
Coneprxanue paszena TEKYILETo
pa3aesioB U TeEM
KOHTPOJISI
1 2 3 4
2 cemecmp
Hayunble MeTO/1bI IO3HAHUS BEILIECTB U XUMUYECKUX v
SIBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUU B XUMMUH.

Brenenne 3HadeHne XuMuHu 1pu ocBoennu npodeccuii CI10 u
cnenuanbHoctelt CI1O ectecTBeHHO-HAYYHOTO TPOQHIIS
poheCCHOHATBHOTO 00pPa30BaHUS.

Paznen 1. O0Ouias 1 HeopraHuyecKasi XUMHS

1 Tema 1.1. Xumusa | CocraB BeliecTBa. XMMHYECKHE 2JIEMEHTHI. 3aKOH vV, T
— HayKa o IIOCTOSIHCTBA COCTaBa BelleCcTB. BelecTBa MOJIEKYJIIpHOTO
BEIIECTBAX Y HEMOJIEKYJIIPHOT'O CTpOeHHsl. 3aKOH ABOIaJipo U €ro

cnencreus. M3smepenue Bemecrsa. Macca aToMOB U
MOJIEKYJI. ATOMHAas eluHuIa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJIeKyJisipHas macchl. KonnyecTBo BelecTsa.
Yucno ABoranpo. MosnsipHas macca. 3akoOH ABOTajipo U €ro
ciieACcTBUs. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHUU. ArperatHble COCTOsIHUS BelecTBa. Trepaoe
(kpucTaumueckoe u aMop(HOE), KHUJIKOE U Ta3000pa3HOe
arperaTHble COCTOSIHMS BeniecTBa. CMecH BEILEeCTB.
Paznnuns Mexay cMecsiMu U XUMUYECKUMUCOETUHEHUSIMHU.
MaccoBasi 1 00beMHasi 10JId KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPEACTABIICHUS O CTPOEHUU aToMa. vV, T
Crpoenue atoma. | KoprnyckyasipHO-BOJIHOBOH Jyajli3M YacTHIl MUKPOMHPA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBI M HYKIHM/IBL. DNEKTPOHHAs 000I04Ka aTOMOB.
[lepuognueckass | [loHsTHE 00 31EKTPOHHON OPOUTAIIU U DJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2JIeKTpOHOB 110 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSIM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIMIIOM HaMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasunom I'ynaa.
DneKTpOHHbIE KOH(UTYpAIIUU aTOMOB XUMUYECKUX
3JIEMEHTOB. BaneHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIMS XUMHUYECKUX
3JIEMEHTOB: §-, P-, d-, f-aeMeHThI.

[Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni
CMBICII ITOPSIIKOBOTO HOMEPA IIEMEHTOB, HOMEPOB I'PYIIIIBI
u niepuoa. I[lepnonnueckoe n3MeHEHNE CBONCTB
JJIEMEHTOB: paJinyca aTOMa; SHEPruu HOHU3ALNH;
3JEKTPOOTPULATENBHOCTH. [I[pHunHbI H3MEHeHns
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB DJIEMEHTOB B
rpynmnax u nepuoiax, B TOM 4ucie OOJbIINX U
cBepxOonpiux. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cHCTEMBI XMMUYECKUX 371eMeHTOB /1. .
Menpeneesa s pa3BUTHS HAyKW U TOHUMaHUs
XUMHUYECKON KAPTUHBI MUPA.
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Tema 1.3.
Ctpoenue
BEILIECTBA

ITonsaTHe 0 XUMHYECKOM CBSA3H. THUITBI XUMHUYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAS, METAJJINYECKask U BOJIOPOIHASL.
KoBasienTHast xuMuueckas cBs3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTopHslii. KoBaneHTHas noJsipHas U HENOJIpHAas
cBsi3u. MonHas xumuueckast cBa3b. Kpaitnuii ciyqait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHHUs
HWOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKHE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIJIAMU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINI B METAJIJIaX U
craBax. CBOMCTBA METAJNIMYECKOM CBA3U. Bomopoanas
XUMHUYECKas CBA3b. MexaHn3M 00pa30oBaHUs TaKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIsIpHAsT U
BHYTPHUMOJIEKYJISIPHAsA BOJOPOIHbIE CBSA3U. DPU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBA3BIO.
Kommiekcoo6pazoBanue. [ToHsITHE O KOMIUIEKCHBIX
coeauHeHusx. KoopanHamoHHOE Yucio
KOMIUIeKCcooOpa3zoBarest. BHyTpeHHssl 1 BHeLIHSS cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMU4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCKON XuMuu. IIoHATHE O XUMUYECKON peaKUu.
Peakuuu, naymue 6e3 n3MeHeHHUs KaueCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cocTaBa. BeposTHOCTD
IIPOTEKAHNS XMMHYECKUX peaklnid. BHyTpeHHss 3Heprus,
sHTaNbIHA. TernnoBoi 3(HeKkT XUMUIECKUX PEaKITHA.
Tepmoxumnueckue ypaBHenus. CTannapTHast SHTaJIbIINS
peaknuuii u oOpazoBanus Bemiects. 3akoH ['. U. 'ecca u ero
cnencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKON peaKkIuu.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpebl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacTHIL.
['pyOoaucniepcHbie U TOHKOAMCTIEPCHBIE CUCTEMBI. D (PEeKT
Tunnans. Koarynsanus B KOJJIOMIHBIX PacTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKOM KU3HU YesioBeka. [lonsaTue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEIECTBA. PaCTBOPUMOCTH BEILIECTB.
CriocoObI BeIpaXeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUCCOoNMai. MexXaHn3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKHX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON qucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bomopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB IEKTPOJUTOB. [ MIpoIn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpPraHWYECKHUX U HEOPraHUYECKUX COCTUHEHUU U €ro
3HAUEHUE B PAKTUYECKOM IEATEIBHOCTH YEIOBEKA.
OO6patumblii TUAPOIN3 cosield. CTyIeHYaThIN THAPOIIU3.
[IpakTHyecKoe NIPUMEHEHHE

Tema 1.6. ITonsaTue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX vV, T
OxucnaurenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAHOBUTENIBH | OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTD.
bI€ pEaKI1U. Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIMAJIOB (3JIEKTPOXUMHUYECKUHN Pl HAIIPSKEHUH
MeTaJlsIoB). ['anpBaHNYECKUE 3JIEMEHTBI U IPUHIUIIBI X
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIN3 PacIlIaBOB U BOAHBIX PACTBOPOB
J1eKTpoauTOB. [Iponeccsl, mpoucxoasye Ha KaToie 1
aHoJie. Y paBHEHUS 3JIEKTPOXUMHUYECKHUX ITPOLIECCOB.
[IpakTHyecKoe MPUMEHEHHUE IEKTPOJIN3a.
Tema 1.7. Kiaccugukanus Heopraunueckux Bemects. [IpocTsie u vV, T
Knaccupukamus | COXKHbIE BewecTa. OKCHIbI, THIPOKCUIBI, CONH (UX
BEIICCTB. KJ1accupUKalys, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCcOOBI MosryueHust). Metauisl. [lonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BCIHECTBa. cTpoeHus ux aromoB. O0nMe puznyeckue 1 XUMHUYECKHUe
cBoiicTBa MeTaioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crnioco0bl noy4yenus meramioB. Hemerasmisl. [Tonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0nme puznyeckue 1 XUMHUYECKHUe
cBoiicTBa HeMeTaioB. [IpombliieHHBIE U 1a0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHnyeckue
KJIaCChl u Heoprannyeckue. Knaccuukanust opraHu4eckux u
HEOPraHMYeCKUX | HEOpraHW4eckux KucioT. OOmme cBOWCTBa KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYeCKUe U HEOpraHHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnvYecKre U HeOpraHuyecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ['eHeTn4ecKas CBs3b MEXIy
KJIaCCaMH OPraHUYeCKHX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Dnementsl. Bonopon. /[BoiicTBeHHOE MONI0XKEHNE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.
Pone Bopopona B )xuBOU U HEeXUBOM nipupoze. Bona. Poib
BOJIbI KaK cpe1o00pa3yoIIero BEelecTBa KIETKH.
Onementsl I, |1 A-rpynmn. Obmias xapakTepucTika
1iesouHbIX MeTayioB. [lonydenue, puznueckue u
XMMHYECKHE CBOMCTBA LIEIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJbKoreHoB. [lonyuenue, ux ¢pusndeckue u
xuMudeckue cBoricta. DiemeHnTsl 1V , V A-rpynm. OOmas
XapaKTEPUCTHKA 3JIEMEHTOB ITUX I'PYIIN HA OCHOBAaHUHU UX
nonoxeHnus B [lepuoanueckoii cucreme anemenTos /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannyeckass XuMus

10

Tema 2.1
[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTpOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYEeCKOM BEIIECTBE U OPraHUYECKOi
xumun. Kpatkuii 04epKk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMun. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHus A. M.
byrtneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 06 nuzomepuu. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHiuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoM 1enu. [lousaTue pyHKIMOHATBHON
rpynisl. [loHsTHE O TUIIAX 1 MEXaHHU3MaX peakiuil B
OPraHNu4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTII€BOJOPOIbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
NpCACIIbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
Mpe/iebHBIX YIIIEBOAOPOJOB. XUMUYECKHE CBOWCTBA
aJkaHOB. Peakuuu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKaAHOB, pa3JIMYHBIC BUABI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIieHHbIE CTIOCOOBI MOTYYESHHS alTKaHOB:
IMOJIYUCHHUEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOJy4YE€HNE CHHTETUYECKOT0 OEH31Ha,
razuuKanus yris, rTupupoBaHUE alIKaHOB.
JIaGopaTopHble crIOCOOBI MOIYYECHUS aTKAaHOB: CHHTE3
Bropua, nexap-0okcunupoBaHue, TuIpoau3 Kapouaa
amoMuHus. ['oMonoruueckuit psii ¥ HOMEHKIIaTypa
UKJIOAIKAHOB, X o0mas popmyna. [lomyuenue u
(u3nueckre CBOMCTBA IUKIIOAIKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC B
IIMEHOBEIE
YTJIEBOJOPOABI

I'omonornueckuit psin u obmmas Gopmysna aJKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIIaccoBas,
YIJIEPOHOTO CKEJETa, MOJIOKEHNS KPATHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATyPhl 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIINH,
runpupoBanus. [Ipasuno MapkoBHuKoOBa U 3aiilieBa.
JlaGopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lonsTue u
KJaccuUKalus JUSHOBBIX YTIEBOIOPOAOB MO B3aUMHOMY
pacIoOKEHNIO KPATHBIX CBSI3€ B MOJIEKYJIE.
HomMmeHnknatypa 1MEHOBBIX YIJIEBOJIOPOJOB. XUMUUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusarus queHoB. CriocoOb!
MOJIy4EHHUS TUSHOBBIX yTIeBO10poa0B: padboTsl C. B.
JleGenena, 1eruIpupoBaHue aJIKaHOB.
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Tema 2.4.
AtnieTniieHOBEBIE
YIJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyna alKHMHOB.
Homenknarypa aneTuIeHOBBIX yIIIeBOJOpOa0B. M3oMmepus
MEXKKJIACCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IIpaBuno MapkoBHUKOBa
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MPUMEHUTEIBHO K aneruwieHam. [TonBruxHOCT aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoAopo10B. [lonuBuHmmanerar.
[Tonyuenune ankuHoB. [loydyeHune arnieTuneHa NMpoIn30M
MeTaHa U KapOMJIHBIM METOJOM.
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Tema 2.5.
ApoMaTtuyueckue
YTJIEBOJOPOIbI

Benzoun kak nmpeacraButens apeHoB. PazBurue
npecTaBiIeHu 0 ctpoeHnu 6enzona. CoBpeMeHHbIe
MpeacTaBIeHUs 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu OeHzona. 'omonoru 6eH305a, UX HOMEHKJIATypa,
obmras popmyna. Puznueckue CBONCTBA apEHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
ANKWINPOBAHUSI, HUTPOBaHUs, CyIbdupoBanus. Peakiuu
TUIPUPOBAHUS U TIPUCOCTUHEHUS XJI0opa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKHN aPOMATHICCKUX YTIICBOJIO-
polloB. ApomaTu3aliys alkaHOB U IIUKJIOATKAHOB.
AnkunupoBaHue OeH307a.
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Tewma 2.6.
[IpuponHbie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxnenue B mpupojie, cocTaB U PU3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepadboTKa HEPTH.
Pextudukanus HeQTH, OCHOBHBIE (Ppakinu ee pa3aencHus,
WX UCHoJib30BaHue. Bropuunas nepepadboTka
HedrenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoanslii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIYTHOTO T'a30B,
HX MPAKTUYECKOE UCTO0JIb30BaHUE. KaMeHHbIN yroJib.
OcCHOBHbIE HAIPABJICHUS UCIIOJIb30BAHUSI KAMEHHOT'O YIJISL.
KokcoBanue KaMEHHOT0 YIJisl, BAXKHEHIINE MTPOLYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE acTIeKThl JOOBIYH,
nepepabOTKH U UCTIOIb30BaHUSI TOPIOYHMX MCKOMAEMBbIX.
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Tema 2.7.
I'mapokcuiibHbIE
COCTMHECHUS

Krnaccudukanus cnupToB O TUIY YTIEBOJIOPOIHOTO
paaukana, Yuciy TUIAPOKCHIBHBIX TPYII U THITYy aToMa
yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHOM TPYHIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue CTpoeHus: CiupTOB Ha
ux gusnyeckue cBoicTBa. ['omonaoruueckuii psj
MpeAeNIbHBIX OJJHOATOMHBIX cIUPTOB. 30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gopmya.
XHUMHUYECKHE CBOKCTBA alKaHOJIOB. Peakiinonnas
CIIOCOOHOCTH MPEENIbHBIX OJTHOATOMHBIX CIIUPTOB.
Peakuuu, noarsepkaaronme KUCIOTHBIE CBOWCTBA
cnupToB. Peakiiuu 3amMenieHust THAPOKCUIILHOM TPYIIIHL.
MexMonekyspHas Jeruaparaius ClIUpTOB, YCIOBUS
obOpazoBanus IPOCThIX A3GupoB. CrocoOb! MOTyISHUS
cnupToB. ['uaponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ MpoBeAeHUs. BoccTaHOBIEHNE
KapOOHUJIbHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
W3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KAU€CTBEHHOE
oOHapyxeHue. OTAenbHbIe PEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOTYYCHNS,
MpakTuyecKoe npumMeHenne. eHon. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA U THIPOKCHIIBHOW IPYIIIBL.
XuMudeckue cBorcTBa )eHoa Kak PyHKIHS ero
XMMHYECKOro crpoeHus. bpomupoBanue denona
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCJIOTa, e cBoiicTBa U npumeHenue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIeKcoB ¢ nonoM Fe®*. Tlpumenenue
¢enona. IloxydyeHue geHosa B IPOMBIIIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psapl aIbIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHUJIbHBIX COSAMHEHUSX. DIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOMU Ipyninbl. MI3oMepus 1 HOMEHKIIaTypa
albJAECTUI0B U KETOHOB. dU3nyecKue CBOMCTBa
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
albJECTUI0OB U KETOHOB. Peakiiy OKUCIIEHHs aJIbJIETUI0B,
Ka4yeCTBEHHbBIC PEAKIIMK HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOHICHCAUU: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
MoJIy4eHre KapOOHWIbHBIX coenuHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M MTPOMBIIUICHHOCTH.
Anbaeruibl ¥ KeTOHBI B pupo/e (3¢upHbIe Macha,
dbepomonsl). [TonydyeHrne kKapOOHUIBLHBIX COSIMHCHHIA
OKHCJIEHUEM CIIUPTOB, TUAPATALMEN AIKUHOB, OKUCIIEHHEM
YIJIEBOJOPOIOB.

18

Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI M UX
MIPOU3BOIHBIC

[TonsaTue o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUAL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOM Ipymiibl. 'oMonornyeckuii psi
Mpe/ieIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHcI0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakunu
sTepuduran. AHTHUAPUABI KApOOHOBBIX KUCIIOT, UX
nojiyyeHue u npumenenue. CriocoObl morydeHus
KapOOHOBBIX KHCHOT. OOLIME CrIOCOOBI MOTYUYEHHUS:
OKHCJICHUE AJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJIern1oB. BaxkHeliue npeacraBuTeny KapOOHOBBIX
KHCJIOT, X Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KucIoTaMu. CriocoOsl
MOJIy4EHHUS CIOXKHBIX 3(pupoB. JlaBcaH kak mpercTaBUTENb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHUE CIOXKHBIX 3(pUpoB. KUphI Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THIpUpOBaHKe. buonoruueckas poib )KUpOB,
UX HUCIIOJIb30BaHME B OBITY U MpOMbIIIIeHHOCTH. Comun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIJIA K )KECTKOM BOJIE.
Cunrerndeckue Moromiue cpencrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJTOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHUYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMH 110 aIbJAETUIHON TpyHIe
(«cepebpsiHOTO 3epKajay, OKUCIEHUE a30THON KUCTIOTOH,
ruapupoBanue). Peakiuu riiroko3sl Kak MHOTOATOMHOTO
CIUpPTAa: B3aUMOJICHCTBHE TITIOKO3bI C TUAPOKCHUIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MoJIOUHOKHCI0¢€). [roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE ITI0KO03bl. PPYKTO3a KaK U30MEp
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI M1 XUMUUECKHUX
CBOMCTB ITIOKO3bI U PpykTO3bl. DPYyKTO3a B MPUPOE U €€
ouosorudeckas poiib. Jlucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHe 1 XUMHYECKHE CBOMCTBA
caxapo3bl. JIakTo3a U MaIbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuael. O01IEE CTPOECHUE TTOJIUCAXAPHUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. u3nyeckue cBocTBa
Kpaxmaja, ero HaX0XJIeHHE B IPUPOE U OUOTOruvecKas
ponb. ['mukoreH. XuMHUYeCKUE CBOMCTBA KpaxMalia.
CpaBHEHHE CBOMCTB KpaxmaJia U LEJUTFOI03BI.

20 | Tema 2.11. Knaccudukanuus n uzomepus amuHoB. ['omonoruueckue vV, T
AMUHBI, PSIIBI IPE/ICNTBHBIX AMU(paTHIeCKUX U apOMAaTHUECKIX
AMHHOKHUCIIOTBI, | aMHUHOB, H30MEPHS U HOMEHKJIATypa. XUMHUYECKHE
Oenku CBOMCTBa aMHUHOB. [IprMeHeHne 1 TTOTyYeHne aMUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [IBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
aAMUHOKHCIIOT U €€ MPUYHMHBL. Peakiiuu KOHIeHcauu.
Ilentuanas cBsi3b. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus BonokoH. [lonydeHne aMuHOKHUCIIOT, UX
npUMeHeHHue U Ouosnoruueckas GpyHkuus. benku. benkn
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YeTBEPTUUHAS CTPYKTYpPhI OEIIKOB.
XHUMHUUECKUE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypanus, TuapoIin3,
KayecTBEHHbIE (LBETHBIE) peakiuu. buonornueckue
(GyHKIIMU O€TIKOB, MX 3HAYCHHUE.

21 | Tema 2.12. vV, T
HyxnennoBble KUCIoThl. HykIIenHOBBIE KUCTOTHI KaK

A3oTcoaepxaiu
. MIpUPOHBIE MoauMepsl. HykimeoTuasl, uX cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
aroro npouecca B mpupoae. [loustue [JHK n PHK.
KHE COCIMHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsL CTPYKTYpA.
HyxienHnosbie
Penukarusa JJHK.
KHCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctHolit onpoc, KP — koHTponbHas
pabora
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2.4.2.12.4.3. lIpakTHyecKue 3aHATHSA/ CEMHUHAPBI

No ®dopma
HaumenoBanue
Copepxanue pazzena TEKYIIETo
pas3aenoB u TeM
KOHTPOJISI
1 2 3 4
2 cemecmp
HayuHble MeTo/1bl TO3HAHUS BELIECTB U XUMHUUECKHUX v
sBJIEHUH. PoJb SKCIIeprMeHTa U TeOpUU B XUMHUHU.

Beenenue 3HaueHue xuMuu ipu ocBoenuu npodeccuit CI10 u
cnenuansHocTeil CITO ecTecTBeHHO-HAYyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00Pa30BaHHUS.

Pazgen 1. O0mas u HeopraHudeckasi XUMHsI

1 Tema 1.1. Xumus | CocraB BelllecTBa. XMMHYECKHUE DJIEMEHTHI. 3aKOH vV, T
— HaykKa o MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyJIIpHOTO
BelIeCTBaxX 1 HEMOJIEKYJIAPHOTO CTPOEHUs. 3aKOH ABOTajpo U €ro

cnenctus. Mi3amepenue BemectBa. Macca aToMOB u
MOJIEKYJI. ATOMHAasi equHuIa Macchl. OTHOCUTENLHBIE
aTOMHas U MoJieKyJspHasi Macchl. KonnyecTBo BemiecTna.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusl. MoJsIpHBI 00beM BEIIECTB B ra3000pa3HOM
COCTOSIHMM. ATperaTHble COCTOSIHMSI BelllecTBa. TBepoe
(kpucTtammueckoe 1 aMop(HOe), KUAKOE ¥ ra3000pa3HOE
arperarHble cocTosiHusA BeulecTBa. CMecH BELIECTB.
Paznuums Mexay cMecsiMu M XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHast 10JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPEACTABIICHUS O CTPOEHUU aToMa. vV, T
Crtpoenue atoma. | KopmyckynsipHO-BOJIHOBOH Jyalli3M YacTHI] MUKPOMHUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBI M HYKIHM/IBL. DNEKTPOHHAs 000I04Ka aTOMOB.
[lepuognueckass | [loHsTHE 00 31EKTPOHHON OPOUTAIIU U DJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2JIeKTpOHOB 110 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSIM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasunom I'ynaa.
DneKTpOHHbIE KOH(UTYpAIIUU aTOMOB XUMUYECKUX
3JIEMEHTOB. BaneHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIMS XUMHUYECKUX
3JIEMEHTOB: §-, P-, d-, f-aeMeHThI.

[Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni
CMBICII ITOPSIIKOBOTO HOMEPA IIEMEHTOB, HOMEPOB I'PYIIIIBI
u niepuoa. I[lepnonnueckoe n3MeHEHNE CBONCTB
JJIEMEHTOB: paJinyca aTOMa; SHEPruu HOHU3ALINH;
3JEKTPOOTPULATENBHOCTH. [I[pHunHbI H3MEHeHns
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB DJIEMEHTOB B
rpynmnax u nepuojiax, B TOM 4ucie OOJbIINX U
cBepxOonpiux. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cuCTeMbl XMMUYECKUX 371eMeHTOB /1. .
Menpeneesa s pa3BUTHS HAYKW U TOHUMaHUs
XUMHUYECKON KAPTUHBI MUPA.
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Tema 1.3.
Ctpoenue
BEILIECTBA

ITonsaTHe 0 XUMHYECKOM CBSA3H. THUITBI XUMHUYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAS, METAJJINYECKask U BOJIOPOIHASL.
KoBasienTHast xuMuueckas cBs3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTopHslii. KoBaneHTHas noJsipHas U HENOJIpHAas
cBsi3u. MonHas xumuueckast cBa3b. Kpaitnuii ciyqait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHHUs
HWOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKHE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIJIAMU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINI B METAJIJIaX U
craBax. CBOMCTBA METAJNIMYECKOM CBA3U. Bomopoanas
XUMHUYECKas CBA3b. MexaHn3M 00pa30oBaHUs TaKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIsIpHAsT U
BHYTPHUMOJIEKYJISIPHAsA BOJOPOIHbIE CBSA3U. DPU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBA3BIO.
Kommiekcoo6pazoBanue. [ToHsITHE O KOMIUIEKCHBIX
coeauHeHusx. KoopanHamoHHOE Yucio
KOMIUIeKCcooOpa3zoBarest. BHyTpeHHssl 1 BHeLIHSS cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccugukanus XuMHUUecKuX peakiuii B OpraHuuecKon u
HEOPraHW4YeCKON XuMuu. IIoHATHE O XUMUYECKON peaKUu.
Peakuuu, naymue 6e3 n3MEeHEHHsI KAYeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cocTaBa. BeposTHOCTD
IIPOTEKAHNS XMMHYECKUX peaklnid. BHyTpeHHss 3Heprus,
sHTAIBIHA. TeraoBoi 3 PeKT XUMUIECKUX PEAKIIHIA.
Tepmoxumnueckue ypaBHenus. CTannapTHast SHTaJIbIINS
peakuuii u o0pazoBanus BeniecTs. 3akoH ['. . 'ecca u ero
cnencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKON peaKIuu.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpebl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacTHIL.
['pyOoaucniepcHbie U TOHKOAMCTIEPCHBIE CUCTEMBI. D (PEeKT
Tunnans. Koarynsanus B KOJJIOMIHBIX PacTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKOM KU3HU YesioBeka. [lonsaTue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEIECTBA. PaCTBOPUMOCTH BEILIECTB.
CriocoObI BbIpaXeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUCCOoNMai. MexXaHn3m
JUCCOLMAIIMY BEIIECTB C PA3JINYHBIMUA TUIIAMH
XUMHUYECKHX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON qucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB IEKTPOJUTOB. [ MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpPraHWYECKHUX U HEOPraHUYECKUX COCTUHEHUU U €ro
3HAUEHUE B PAKTUYECKOM IEATEIBHOCTH YEIOBEKA.
OO6patumblii TUAPOIN3 cosield. CTyIeHYaThIN THAPOIIU3.
[IpakTHyecKoe NIPUMEHEHHE

Tema 1.6. ITonsaTue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX vV, T
OxucnaurenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAHOBUTENIBH | OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTD.
bI€ pEaKI1U. Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJbL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIMAJIOB (3JIEKTPOXUMHUYECKUHN psAJl HAIIPSKEHUH
MeTaJlsIoB). ['anpBaHNYECKUE 3JIEMEHTBI U IPUHIUIIBI X
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIN3 PacIlIaBOB U BOAHBIX PACTBOPOB
J1eKTpoauTOB. [Iponeccsl, mpoucxoasye Ha KaToie 1
aHoJie. YpaBHEHUS 3JIEKTPOXUMHUUECKHUX IIPOLIECCOB.
[IpakTHyecKoe MPUMEHEHHUE IEKTPOJIN3a.
Tema 1.7. Kiaccugukanus Heopraunueckux Bemects. [IpocTsie u vV, T
Knaccupukamus | CIOXKHbIE BeuecTBa. OKCHIbI, THAPOKCUIBI, CONM (UX
BEIICCTB. KJ1accupUKalys, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCcOOBI MosryueHust). Metauisl. [lonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BCIHECTBa. cTpoeHus ux aromoB. O0nMe puznyeckue 1 XUMHUYECKHUe
cBoiicTBa MeTasioB. [IpombliliuIeHHbIE U 1a00paTOPHBIE
crnioco0bl noy4yenus meramioB. Hemerasmisl. [Tonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0nme puznyeckue 1 XUMHUYECKHUe
cBoiicTBa HeMeTaioB. [IpombliieHHBIE U 1a0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHnyeckue
KJIaCChl u Heoprannyeckue. Knaccuukanust opraHu4eckux u
HEOPraHMYeCKUX | HEOpraHW4ecKux KuciaoT. OOmme cBOWCTBA KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYeCKUe U HEOpraHHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ['eHeTn4ecKas CBs3b MEXIy
KJIaCCaMH OPraHUYeCKHX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Dnementsl. Bonopon. /[BoiicTBeHHOE MONI0XKEHNE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.
Pone Bopopona B )xuBOU U HEeXUBOM nipupoze. Bona. Poib
BOJIbI KaK cpe1o00pa3yoIIero BEelecTBa KIETKH.
Onementsl I, |1 A-rpynmn. Obmias xapakTepucTika
1iesouHbIX MeTayioB. [lonydenue, puznueckue u
XMMHYECKHE CBOMCTBA LIEIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJbKoreHoB. [lonyuenue, ux ¢pusndeckue u
xuMudeckue cBoricta. DinemeHnTtsl IV, V A-rpynm. O0mas
XapaKTEpUCTHUKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxeHnus B [lepuoanueckoii cucreme anemenTos /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannyeckass XuMus

10

Tema 2.1
[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTpOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYEeCKOM BEIIECTBE U OPraHUYECKOi
xumun. Kpatkuii 04epKk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMun. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHus A. M.
byrtneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 06 nuzomepuu. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHMuecKrx BEIIeCTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoM 1enu. [lousaTue pyHKIMOHATBHON
rpynisl. [loHsTHE O TUIIAX 1 MEXaHHU3MaX peakiuil B
OPraHNu4eCKOr XUMHUH.
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Tema 2.2
IIpenenbubie
YTII€BOJOPOIbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
NpCACIIbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
Mpe/iebHBIX YIIIEBOAOPOJOB. XUMUYECKHE CBOWCTBA
aJkaHOB. Peakuuu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKaAHOB, pa3JIMYHBIC BUABI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIieHHbIE CTIOCOOBI MOTYYESHHS alTKaHOB:
IMOJIYUCHHUEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOJy4YE€HNE CHHTETUYECKOT0 OEH31Ha,
razuuKanus yris, rTupupoBaHUE alIKaHOB.
JIaGopaTopHble crIOCOOBI MOIYYECHUS aTKAaHOB: CHHTE3
Bropua, nexap-0okcunupoBaHue, TuIpoau3 Kapouaa
amoMuHus. ['oMonoruueckuit psii ¥ HOMEHKIIaTypa
UKJIOAIKAHOB, X o0mas popmyna. [lomyuenue u
(u3nueckre CBOMCTBA IUKIIOAIKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC B
IIMEHOBEIE
YTJIEBOJOPOABI

I'omonoruueckuii psan u odmas Gopmysia aaTKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIIaccoBas,
YTJIEPOTHOTO CKEJIEeTa, MOJIOKEHUS KPAaTHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATyPhl 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIUH,
runpupoBanus. [Ipasuno MapkoBHuKoOBa U 3aiilieBa.
JlaGopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lonsTue u
KJaccuUKalus JUSHOBBIX YTIEBOIOPOAOB MO B3aUMHOMY
PACIIOJIOKEHHUIO KPATHBIX CBSI3€H B MOJIEKYJIE.
HomMmeHnknatypa 1ME€HOBBIX YIJI€BOIOPOI0B. XUMUUYECKHE
cBoiicTBa ankaaueHoB. [Tommmepusarus queHoB. CriocoOb
MOJIy4EHHUS TUSHOBBIX yTIeBO10poa0B: padboTsl C. B.
JlebeneBa, neruApUPOBAHNE ATKAHOB.
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Tema 2.4.
AtnieTniieHOBEBIE
YIJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyia alKHMHOB.
Homenknarypa aneTuIeHOBBIX yIIIeBOJOpOa0B. M3oMmepus
MEXKKJIACCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kyueposa. IIpaBuno MapkoBHUKOBa
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MPUMEHUTEIBHO K aneruwieHam. [TonBruxHOCT aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoAopo10B. [lonuBuHmmanerar.
[Tonyuenune ankuHoB. [loydyeHune arnieTuneHa NMpoIn30M
MeTaHa U KapOMJIHBIM METOJOM.

14

Tema 2.5.
ApoMaTtuyueckue
YTJIEBOJOPOIbI

Benzoun kak mpeacraButens apeHoB. PazBurue
npecTaBiIeHu 0 ctpoeHnu 6enzona. CoBpeMeHHbIe
MpeacTaBIeHUs 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu OeHzona. 'omonoru 6eH305a, UX HOMEHKJIATypa,
obmras popmyna. Puznueckue CBONCTBA apEHOB.
Xumuyeckue cBoicTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
ANKWINPOBAHUSI, HUTPOBaHUs, CyIbdupoBanus. Peakiuu
TUIPUPOBAHUS U TIPUCOCTUHEHUS XJI0opa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKHN aPOMATHICCKUX YTIICBOJIO-
polloB. ApomaTu3aliys alkaHOB U IIUKJIOATKAHOB.
AnkunupoBaHue OeH307a.
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Tewma 2.6.
[IpuponHbie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxnenue B mpupojie, cocTaB U PU3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepadboTKa HEPTH.
Pextudukarnus HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IieieHHs,
WX HCIIONIb30BaHue. Bropuynas mepepadoTka
HedrenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe yncio. [Ipupoanslii u monyTHBINA HETAHON
ra3el. CpaBHEHHE COCTaBa MPUPOTHOTO U MOIMYTHOTO Ta3o0B,
HX MPAKTUYECKOE UCTO0JIb30BaHUE. KaMeHHbIN yroJib.
OcHOBHbIE HANPaBJICHHS UCIIOIb30BAHMS KAMEHHOT'O YTJIsl.
KokcoBaHnre kaMeHHOTO YTJIs, BOKHEUIITUE TPOTYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE aCTIeKThI JOOBIUH,
nepepadOTKH 1 UCTIOJIL30BAHUS TOPIOYHX HCKOITAEMBIX.
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Tema 2.7.
I'mapokcuiibHbIE
COCTMHECHUS

Krnaccudukanus cnupToB O TUIY YTIEBOJIOPOIHOTO
paaukana, Yuciy TUIAPOKCHIBHBIX TPYII U THITYy aToMa
yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHOM TPYHIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue CTpoeHus: CiupTOB Ha
ux gusnyeckue cBoicTBa. ['omonaoruueckuii psj
MpeAeNIbHBIX OJJHOATOMHBIX cIUPTOB. 30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gopmya.
XHUMHUYECKHE CBOKCTBA alKaHOJIOB. Peakiinonnas
CIIOCOOHOCTH MPEENIbHBIX OJTHOATOMHBIX CIIUPTOB.
Peakuuu, noarsepkaaronme KUCIOTHBIE CBOWCTBA
cnupToB. Peakiiuu 3amMenieHust THAPOKCUIILHOM TPYIIIHL.
MexMonekyspHas Jeruaparaius ClIUpTOB, YCIOBUS
obOpazoBanus IPOCThIX A3GupoB. CrocoOb! MOTyISHUS
cnupToB. ['uaponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ MpoBeAeHUs. BoccTaHOBIEHNE
KapOOHUJIbHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
W3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KAU€CTBEHHOE
oOHapyxeHue. OTAenbHbIe PEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOTYYCHNS,
MpakTuyecKoe npumMeHenne. eHon. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA U THIPOKCHIIBHOW IPYIIIBL.
XuMudeckue cBorcTBa )eHoa Kak PyHKIHS ero
XMMHYECKOro crpoeHus. bpomupoBanue denona
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCJIOTa, e cBoiicTBa U npumeHenue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIeKcoB ¢ nonoM Fe®*. Tlpumenenue
¢enona. IloxydyeHue geHosa B IPOMBIIIEHHOCTH.

17

Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psapl aIbIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHUJIbHBIX COSAMHEHUSX. DIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOMU Ipyninbl. MI3oMepus 1 HOMEHKIIaTypa
albJAECTUI0B U KETOHOB. dU3nyecKue CBOMCTBa
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
albJECTUI0OB U KETOHOB. Peakiiy OKUCIIEHHs aJIbJIETUI0B,
Ka4yeCTBEHHbBIC PEAKIIMK HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOHICHCAUU: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
MoJIy4eHre KapOOHWIbHBIX coenuHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M MTPOMBIIUICHHOCTH.
Anbaeruibl ¥ KeTOHBI B pupo/e (3¢upHbIe Macha,
dbepomonsl). [TonydyeHrne kKapOOHUIBLHBIX COSIMHCHHIA
OKHCJIEHUEM CIIUPTOB, TUAPATALMEN AIKUHOB, OKUCIIEHHEM
YIJIEBOJOPOIOB.
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI M UX
MIPOU3BOIHBIC

[TonsaTue o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUAL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOM Ipymiibl. 'oMonornyeckuii psi
Mpe/ieIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHcI0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakunu
sTepuduran. AHTHUAPUABI KApOOHOBBIX KUCIIOT, UX
nojiyyeHue u npumenenue. CriocoObl morydeHus
KapOOHOBBIX KHCHOT. OOLIME CrIOCOOBI MOTYUYEHHUS:
OKHCJICHUE AJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJIern1oB. BaxkHeliue npeacraBuTeny KapOOHOBBIX
KHCJIOT, X Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KucIoTaMu. CriocoOsl
MOJIy4EHHUS CIOXKHBIX 3(pupoB. JlaBcaH kak mpercTaBUTENb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHUE CIOXKHBIX 3(pUpoB. KUphI Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THIpUpOBaHKe. buonoruueckas poib )KUpOB,
UX HUCIIOJIb30BaHME B OBITY U MpOMbIIIIeHHOCTH. Comun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIJIA K )KECTKOM BOJIE.
Cunrerndeckue Moromiue cpencrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJTOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHUYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMH 110 aIbJAETUIHON TpyHIe
(«cepebpsiHOTO 3epKajay, OKUCIEHUE a30THON KUCTIOTOH,
ruapupoBanue). Peakiuu riiroko3sl Kak MHOTOATOMHOTO
CIUpPTAa: B3aUMOJICHCTBHE TITIOKO3bI C TUAPOKCHUIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MoJIOUHOKHCI0¢€). [roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE ITI0KO03bl. PPYKTO3a KaK U30MEp
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI M1 XUMUUECKHUX
CBOMCTB ITIOKO3bI U PpykTO3bl. DPYyKTO3a B MPUPOE U €€
ouosorudeckas poiib. Jlucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHe 1 XUMHYECKHE CBOMCTBA
caxapo3bl. JIakTo3a U MaIbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuael. O01IEE CTPOECHUE TTOJIUCAXAPHUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. u3nyeckue cBocTBa
Kpaxmaja, ero HaX0XJIeHHE B IPUPOE U OUOTOruvecKas
ponb. ['mukoreH. XuMHUYeCKUE CBOMCTBA KpaxMalia.
CpaBHEHHE CBOMCTB KpaxmaJia U LEJUTFOI03BI.

20 | Tema 2.11. Knaccudukanuus n uzomepus amuHoB. ['omonoruueckue vV, T
AMUHBI, PSIIBI IPE/ICNTBHBIX AMU(paTHIeCKUX U apOMAaTHUECKIX
AMHHOKHUCIIOTBI, | aMHUHOB, H30MEPHS U HOMEHKJIATypa. XUMHUYECKHE
Oenku CBOMCTBa aMHUHOB. [IprMeHeHne 1 TTOTyYeHne aMUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [IBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
aAMUHOKHCIIOT U €€ MPUYHMHBL. Peakiiuu KOHIeHcauu.
Ilentuanas cBsi3b. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus BonokoH. [lonydeHne aMuHOKHUCIIOT, UX
npUMeHeHHue U Ouosnoruueckas GpyHkuus. benku. benkn
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YeTBEPTUUHAS CTPYKTYpPhI OEIIKOB.
XHUMHUUECKUE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypanus, TuapoIin3,
KayecTBEHHbIE (LBETHBIE) peakiuu. buonornueckue
(GyHKIIMU O€TIKOB, MX 3HAYCHHUE.

21 | Tema 2.12. vV, T
HyxnennoBble KUCIoThl. HykIIenHOBBIE KUCTOTHI KaK

A3oTcoaepxaiu
. MIpUPOHBIE MoauMepsl. HykimeoTuasl, uX cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
aroro npouecca B mpupoae. [loustue [JHK n PHK.
KHE COCIMHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsL CTPYKTYpA.
HyxienHnosbie
Penukarusa JJHK.
KHCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctHolit onpoc, KP — koHTponbHas
pabora

2.4.4. CoaepxxaHue caMOCTOATEIbHOMH PadoThI

He npexycmoTpeHo

27




2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecmeYeHUs ISl CAMOCTOSITEJIbHOW pPadoThI
00y4YaAOIIHUXCS 10 TUCHHILINHE

He npexycmoTpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTMH MPU MPOBEACHUM JIEKIU

Buap! npuMeHsieMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHi

Koi-Bo
ac

1 2 3 4

1 Beenenue. Tema 1.1. XumMusi — Hayka 0 BeUIecTBax 1

Tema 1.2. Crpoenue atoma. [leproauueckuil 3aK0oH U
2 |[lepuogmueckasi cucteMa Xumuueckux snementos /1. U. 1
Menneneesa

Tema 1.3. CtpoeHue BeliecTra

Tema 1.4. Xumnueckue peakuuu

Tewma 1.5. Jlucniepcubie cucteMbl. PacTBOpHI

o o|bd|w
RlR| R -

Tema 1.6. OKHCITUTENHHO-BOCCTAHOBUTEIILHBIC pCeaKunu.
QHGKTPOXI/IMI/I‘IeCKI/Ie IMponeCChl

[

Tewma 1.7. Knaccudukamnus Bemects. [IpocTeie BemecTa.

8 Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPIraHUYECKUX
COCMHCHHMH HUKT-TexHonoruu,

N

9 |Tema 1.9. Xumus 31eMEHTOB [TpoGieMHBIE JIEKIIHUH,

-

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

11 [Tema 2.2 IIpenenbHbIC YTICBOIOPOIBI MyJIbTUMEANMHbIC

IIpe3eHTalluN
12 [Tema 2.3. DTUIICHOBBIC U TUCHOBBIE YIIIEBOIOPOIBI p 1

13 [Tema 2.4. AueTHiIeHOBBIE YTIIEBOAOPOIBI

14 [Tema 2.5. ApoMaTH4ecKue yriieBOJOPOIBI

15 [Tema 2.6. [1pupogHbIE HCTOYHUKH YTIEBOIOPOIOB

16 [Tema 2.7. ['uIpOKCHIBLHBIC COCTUHCHHS

17 |Tema 2.8. Anpaeruasl U1 KETOHBI

18 [Tema 2.9. KapOoHOBBIE KHCIIOTHI U UX MPOU3BOJIHBIC

19 [Tema 2.10. YrueBonsl

20 [Tema 2.11. AMHHBI, aMHHOKHCJIOTEI, OEIKH

RlRrlRrl R R R R R R R R

Tema 2.12. A3oTcojepsKaiiie reTeporuKINnIecKue
coeauHeHust. HyKJIeMHOBBIE KUCIIOTBI

21

N
N

Toro o kypcy
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3.2. O6pa3oBaTe/ibHbIE TEXHOJOTUM NP MPOBEIEHUHN MPAKTHYECKUX 3aHATHI

Buapr npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOT Ul
1 [Bsegenue. Tema 1.1. Xumus — Hayka O BeIIeCTBax 1
Tema 1.2. Ctpoenue aroma. [leproanuecknii 3aKoH 1 1
2 |llepuonnyeckas cucTeMa XMMUYECKHX 3eMeHToB J1. 1.
Menneneesa
Tema 1.3. CTtpoeHue BelecTBa 1
4 |Tema 1.4. Xumuueckue peakiuu 1
Tema 1.5. lucnepcHble cuctemsl. PacTBOpEI 1
6 Tema 1.6. OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU. 1
DIEKTPOXUMHUYECKUE TIPOLIECCHI
7 |Tema 1.7. Knaccudukanus Bemiects. [IpocTeie BemecTa. 1
8 Tema 1.8. OcHOBHBIE KJIaCCHl HEOPTAHUYECKUX U 3
OPTraHUYECKUX COSTUHCHMI
9 |[Tema 1.9. Xumusi 271eMEHTOB 2
TpaguunoHHOE
10 Tema 2.1 IIpenmer opranndeckoit Xumun. Teopusi CTPOCHHUS CEMUHApPCKOE 1
OpPTraHUYECKUX COCIMHEHHM 3aHsTHE, Pa300p
11 |Tema 2.2 [IpenenbHbBIC YIICBOAOPOIBI PCLICHNA 38124 1
12 |Tema 2.3. DTHICHOBBIC U JUCHOBBIC YIIIEBOIOPOIbI 1
13 |Tema 2.4. AueTniIeHOBBIE YTIIEBOIOPOIBI 1
14 |Tema 2.5. ApoMaTHYECKHE YTICBOIOPOIbI 1
15 |Tewma 2.6. [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB 1
16 |Tema 2.7. TuapOKCHIIbHBIE COCAMHEHHS 1
17 |Tema 2.8. Anpaeruasl U KETOHbI 1
18 |Tema 2.9. KapOoHOBBIE KUCIOTHI M UX MPOU3BOJIHBIC 1
19 |Tema 2.10. YraeBombt 1
20 [Tema 2.11. AMHHBI, aMHHOKHUCIIOTBI, OEIKH 1
21 Tewma 2.12. AzoTcojepKkaiiue reTeporuKInIecKue 1
coeauHeHust. HyKJIeMHOBBIE KUCIIOTHI
Hroro no xypcy 24
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4. YCJOBUSA PEAJTIM3ALUU ITPOTI'PAMMBI JUCLHUITVIMHBI

4.1. MaTtepunanbHO-TeXHH4YecKasi 6a3a, HeoOXoaMMasi ISl OCYILLeCTBJICHHS 00pa30BaTeJHLHOI0
npouecca no TUCHHUIJIHHE

Peanusyercs nporpamMMa y4eOHON JUCIUILTUHBI B KAOWHETE XUMUH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:
- paboume MecTa Ui CTYJCHTOB U MPEIo1aBaTelsl, ay IMTOPHAast JOCKa;
- KOMIUICKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (Yy4eOHHKH M y4eOHBIC MOCOOMS, KapTOUKH-
3aJaHusl, KOMIUIEKTBl TECTOBBIX 3aJaHMid, OSJICKTPOHHAs CIpPaBOYHO-y4eOHas JMTEparypa,
MYJIbTHMEIMIHBIC 00yYaronIne IporpaMMel);
-HaTJISIIHBIE TIOCOOUS (CXeMBI, TaOIUIIBI, N300pa3UTEIbHBIE  HATypaIbHBIC TTOCOOUS);
- aBTOPCKUI KOMIUIEKT KOMITBIOTEPHBIX TIPE3CHTAIIHH.

Texnuueckue cpencrsa oOydeHHs: KOMIBIOTEp, HPUHTEP, IPOEKTOp, MPOrpaMMHOE
obecrnieueHue.

4.2.4.2. llepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 0o0ecreyeHust

Onepanmonnas cucrema Microsoft Windows 10

[Maker mporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHOe 0OecIieueH e, He OrpaHHYEHO,
OeccpodHo)

Wutepuer Opayszep Google Chrome (OecruiaTHOe mporpamMMmHOE OOecriedeHue, He OrpaHHueHo,
OeccpodHo)

K-Lite Codec Pack — yHuBepcaabHbIi HAOOp KOAECKOB (KOAMPOBIIMKOB-IACKOIMPOBIINKOB) H
YTHIUT JUIsi TPOCMOTpa H 0oO0paboTku aynuo- u BuaeodaiinoB (OecruiaTHoe HTPOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOUHO)

WinDjView — mnporpamma mis mpocmotpa ¢aiiioB B ¢opmate DIV u DjVu (cBoGoanoe
mporpamMmmMHoOe o0ecriedeHre, He OrpaHuYeHo, OECCPOUHO)

Foxit Reader — npukiagHoe IporpaMMHOE 00eCTIeYeHHE IS TPOCMOTPA AIEKTPOHHBIX JOKYMEHTOB
B ctanaapte PDF (GecniaTHOE nporpaMMHoOe obecrieueHue, He OrpaHuueHO, OECCPOUHO)
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5. NEPEYEHb OCHOBHOM n JTOMOJHUTEJIbHOM YYEBHOM JINUTEPATYPBI,
HEOBXOAUMOMU JJis1 OCBOEHUSA AUCHUTIJINHBI
5.1. OcHoBHast JuTEpaTYypa

1. Epoxun, FOpuii MuxaitnoBuu. Xumus st npodeccuii U CenuaaibHOCTEH TeXHUYECKOTO 1
€CTeCTBEHHO-HAY4YHOro Tmpodwmield : ydeOHMK Ui KCIOJIb30BaHUs B Yy4eOHOM Tporiecce
oOpa3zoBatenbHbix yupexaeHuii CIIO na 6a3e OCHOBHOro o01Iero o0pa3oBaHUs C MOJyYEHUEM
cpenuero obmero oopazosanus / FO. M. Epoxun, U. b. KoBanesa. - 6-e¢ u3a., crep. - Mocksa :
Axanemusi, 2019. - 496 c. : un., Taba. - (IIpodeccronansHoe oopazoBanue. O6IIE00pa3zoBaTEIbHBIC
JTUCIUIUINHED). - bubmuorp.: c. 492. - ISBN 978-5-4468-7897-0

2. Hukombckuii, A.b. XuMus : y4eOHUK W TPaKTUKyM I CpeaHEro mpodecCHOHaTbHOTO

obpazoBanus / A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ m3a., mepepad. u mon. — Mockasa :
WznarensctBo FOpaiit, 2023. — 507 c. — (IIpodeccuonanbproe obpazoBanue). — ISBN 978-5-534-
01209-5. — Tekct : oanmekrpoHHbld // OOpazoBarenbHas 1uiarpopma IOpait [caiit]. —

URL: https://urait.ru/bcode/513537

5.2. JlonosiHuTEIbHAS JIUTEPATypa

1. Pocun, W.B. Xumusa. VY4eOHMK W 3aJaYHUK : Ui CPEAHEro MpodecCHOHAIBLHOTO
obpazoBanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa : M3narensctBo HOpaiir,
2023. — 420 c. — (ITpodeccuonanbuoe obpazopanue). — ISBN 978-5-9916-6011-2. — Texker :
DIIEKTPOHHBIN // OO6pazoBatenbHas wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/512022

2. Tymuxwn, E. M. Xumus. B 2 4. Yacte 1. O0Omas u Heopranudeckass XUMUs | y4eOHUK s
cpenuero nmpodeccuonanbuoro oopazoanus / E. . Tynukun. — 2-e uzf., ucmp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-534-
02748-8. — Tekct : snekTpoHHbIid // OOpa3oBarensHas 1ardopma IFOpaiit [caiir]. — URL:
https://urait.ru/bcode/513730

3. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuueckas XuMus : Y4eOHUK IJI1 CPEAHETO

npodeccuonansHoro obOpaszosanus/ E. W. Tynukua. — 2-¢ w3a., ucnp. w jorm. — Mocksa :
N3znarensctBo KOpaiit, 2023. — 197 c. — (Ilpodeccnonansroe obpazosanue). — ISBN 978-5-534-
02749-5. — Tekct : oamektpoHHbId // OOpazoBarenpHas tuiatpopma HOpait [caiit]. —

URL: https://urait.ru/bcode/513731
4. 3aitues, O. C. Xumus. JlabopaTtopHblil MpakTUKyM M COOPHUK 3a/1a4 | yueOHOe mocodue s

cpennero mpodeccruonanbHoro odpazoBanusi/ O. C. 3aiinieB. — Mocksa : M3natensctBo FOpaiir,
2023. — 202 c. — (IIpodeccronanshnoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr :
AIIEKTPOHHBIN / OO6pa3oBarenbHas miatdopma IOpaiit [caiiT]. —

URL: https://urait.ru/bcode/513541

5.3. llepuoauyeckue u3IaHus

1. XKypnan ananutudeckoit xumuu. - URL: https://eivis.ru/browse/publication/79362
2. Xypnan obmeit xumuu. - URL: https://eivis.ru/browse/publication/79287

3. XKypnan opranuueckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. Kypuan ¢pusnueckoit xumun. - URL _https://eivis.ru/browse/publication/79384

5.4. Ilepeyenbp pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUMOHHOH ceTn «HMHTEpHETY,
HEeO0XOAUMBIX /IS OCBOCHHSI JUCIUNJIMHBI

y1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC)

1. O6pasosatenbHas miatdopma «FOPAUT» https://urait.ru/
2. ObC «YHUBEPCUTETCKA BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
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3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX

1. BuptyansHblil unTanbHbIi 321 Poccuiickoi rocyaapcrBennon ouommoreku (PI'b)
https://1diss.rsl.ru/;

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

3. HanmonanbHas 31ekTpoHHast OubmroTeka https://rusneb.ru/;

4. Ipesunenrckas 6ubamoreka uM. b.H. Enbriaa https://www.prlib.ru/;

5. YuuBepcuretckas unpopmarronHas cuctema POCCUS (YUC Poccust) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Bumeonexuuu Beaymnmx jgekropos Poccun http://www.lektorium.tv/

NudopMmannoHHble CIPABOYHbIE CUCTEMbI

1. KoncynpranT [liroc - cipaBo4Has mpaBoBasi cucteMa (JOCTYII IO JIOKaJIbHOM CeTH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypchl cBoGoaHOTO J0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MUHHCTEpPCTBO HAYKHU U BhICIIEro oopasoBanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

3. MunuctepcTBo npocBenieHus: Poccuiickoit deaepannu: odurmanpHbiid cadT. — Mocksa. — URL:
https://edu.gov.ru/

4. denepanbublii mopran "Poccuiickoe oopasosanue” http://www.edu.ru/;

5. Eaunas xomneknus nupoBbix 00pazoBaTelibHbIX pecypcoB http://school-collection.edu.ru/ .

6. ITpoekT ['ocymapcTBEHHOTO0 HHCTUTYTA pyccKoro si3bika uMenu A.C. Ilymkuna "O6pa3oBaHue Ha
pycckom" https://pushkininstitute.ru/;

7. CripaBouHO-MH(bOpMannoHHbIi optai "Pycckuii si3ek" http://gramota.ruf/;

8. Ciy»0a TeMaTH4eCKUX TOJKOBBIX ciioBapeii http://www.glossary.ru/;

9. CroBapu u sHnmKIoNe UK http://dic.academic.ru/;

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

CoOcTBeHHbIE 3JIEKTPOHHBbIe 00pa3oBaTe/ibHbIe 1 HH(pOpManoHHbIe pecypcbl Kyol'yY

1. DnexTponHbIi Karanor Hayunoit 6ubmmorexu KyoI'yY http://megapro.kubsu.ru/MegaPro/Web

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

3. OtkpsITas cpesa MOAYyIbHOTO AuHamMuueckoro o0yuenus Kyol'y

https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAMUYECKUX KOMILJIEKCOB, MyOIMKalMi M KOH(epeHIUH
http://infoneeds.kubsu.ru/
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6. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBaieHue 3HAaHUAMU MO KypCy «XUMHUs» MPEAI0JIaraeT NoCEeHUE JICKIUN U CEMUHAPCKUX
3aHATHUH, TPOBOJMMBIX O] PYKOBOACTBOM IIPEIOIAaBATENS, @ TAKKE AKTUBHYIO CAMOCTOSTENBHYIO
paboty. Kpome TOro, K HEKOTOPHIM TeMaM Kypca MPEayCMOTPEHO BBITTOJIHEHHE MPAKTHYCCKUX
3aJaHUH.

B xone nexuuil npenojaBarenb u3garaeT M pa3bACHAET OCHOBHbIE, HauOOJIEEe CIIOKHBIE
IOHSTHUSL TEMbI, a TAKXKE CBSI3aHHbIE C HEM TEOPETUUYECKUE U IPAKTUYECKHE MPOOJIEMBI, TAET
PEKOMEH/IallMi Ha CEMUHAPCKOE 3aHATHE U YKa3aHUs Ha CAMOCTOSITENIbHYIO Pa0oTy.

CeMuHapcKue 3aHATHS 3aBEPIIAIOT H3yUeHUE Han0OoJIee BAKHBIX TEM yUeOHOM AUCIUILITNHBIL.
OHnu city>xaT Juis 3aKperuIeHus: U3y4eHHOro MaTepuaa, B poLecce ero nepeckasa mwin 00Cy X IeHUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HABBIKOB IMOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpEeTEHHs ONbITa
YCTHBIX IyOJIMYHBIX BBICTYIIJICHUH, BEIEHUS TUCKYCCUU, ApTyMEHTAMM U 3alUThl BbIABUIa€MbIX
IIOJIOKEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENO/IaBaTEIeM CTENEHHU MOArOTOBIEHHOCTH CTYAEHTOB I10
u3ydaeMol qucuuiuivHe. [ToaroToBka K 3aHATUAM 110 PEKOMEHJIOBAaHHOM y4eOHOMU nuTeparype (He
TOJIBKO M0 JIEKUMOHHOMY MaTepuaiy), BBICTYIUIEHHE C COOOUICHMSIMH pACLIMPSAIOT 3HAHUS
CTYJEHTOB IO KypCy.

JnaakTuyeckue ueiam ceMuHapa:

-yriayOiieHue, cucTeMaTu3alus U 3aKperyieHue 3HaHUM, NpeBpalleHne UX B yOexJeHUs; -
IIPOBEpPKA 3HAHUH;

- IPUBUTUE YMEHUH U HaBBIKOB CAMOCTOSATENIBHOM paboThl ¢ yUeOHUKOM, CTaTheH U Ip.;

-pa3BUTHE KYJIbTYyphl peud, (popMHUpOBaHHE YMEHHS apryMEHTHPOBAHO OTCTAaMBATh CBOIO
TOYKY 3p€HUS, OTBEYas Ha BOIPOCHI APYTUX CTYACHTOB U MPEIOJaBaTENs;

- YMEHHE CIylIaTh IPYTUX, 331aBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBHU3ALMM MHEMHYECKON MM MBICIUTEIBHON AEATEIbHOCTH
CTYACHTOB (OpPMBI OpraHM3alMM CEMHUHAPCKUX 3aHATHH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENpOIYKTUBHBIN U 2) MPOSYKTHBHBIM.

PenpoyKTHUBHBIM TUIl OpraHU3alUU 3aHATHUS IPEIOJIaraeT, IpexIae BCEro, aKTUBU3ALUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyAeHTOB. OHM JOJDKHBI 3aIIOMHUTH M MEPECKa3aTh ONpeaesIeHHBIN
y4eOHBII MaTepua’d Ha OCHOBE Marepuala JEeKUUH uiau y4eOHUKOB. I[IpoayKkTHBHBIN THII
OpraHu3alUM 3aHATUS TPEANoaraeT akTUBU3aIMI0 MBICIUTENbHBIX CLIOCOOHOCTEH cTy1eHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATh, 0000IINUTE, KpUTUUECKU OLIEHUTD, C/IeTaTh YMO3aKIOUeHHE
Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOIO MaTepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MIOCTaHOBKA BONPOCOB cienyrouiero tuma: Yem ominuaercs...; Yto odumero mexnay...; Kakue
MEXaHU3MBL...; BblaenuTe JOCTOMHCTBA M HENOCTATKU... (MPEAINOJIaraercsi, YTo OTBETHl Ha 3THU
BOIPOCHI B IBHOM BHJI€ B YU€OHUKE WM JICKIIMU HE JTaHBI).

Bun (popma) cemunapa onpesensiercs CoaepKkaHueM TEMbI, YpPOBHEM IMOATOTOBKHU CTYICHTOB
JAHHOW TpyNIbl, HalpaBI€HHEM M MpOoPHIEeM HX MOATOTOBKH, HEOOXOAMMOCTBIO YBS3aTh
npernojiaBaHue yuyeOHOM AUCHUIUIMHBI C APYTUMH JUCHUIUIMHAME, U3y4yaeMbIMH CTyJeHTaMu. Bun
ceMHUHapa IMPU3BaH CIIOCOOCTBOBAaTh HauOoJIee MOJTHOMY PACKPBITHIO COJEP’KAaHUS U CTPYKTYpPbI
o0CyX/JaeMOoll Ha HEM TeMbl, O0ECIeYUTh HaMOONbIIYI0O AaKTHUBHOCTh CTYAEHTOB, peEIIEHUE
MO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOJHBIM OOMEH MHEHUSMHU MO H30paHHOW Temaruke. OH
HAYMHACTCSA CO BCTYIHTEIBHOIO CJIOBA MpernojaBaressi, (HOpPMYIHPYIOIIETO0 IeiNb 3aHITHS W
XapaKTepU3YIOIIeT0 €ro OCHOBHYIO MpoOJeMaTuKy. 3aTeM, Kak TMpaBWIO, 3acTyIIUBAIOTCS
cooOmeHust crygeHToB. OOCyXIeHne COOOIIEHUsI COBMEMIAETCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CooOIIeHus, MPeIoiararoine aHaau3 MyOoIuKaluii 1Mo OTeTbHBIM BOIIPOCaM CEMHUHApA,
3aCTYNIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHSA. B 3aKTIOYMTEIILHOM CI0BE MIPEIOAaBaTeIh IO IBOIAT
UTOTU OOCYX/ICHUS U BHICTABISET OIICHKH BBICTYIABIINM CTyJACHTaM B pabouunii xxypHai. CTyaeHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMHUHApy CTYACHTHl MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJIbTallMsIMU IIpenoaasareins. KpoMme yka3aHHBIX TEM CTYAEHTHI BIIpaBe, IO COINIACOBAHMIO C
npernojiaBarenaeM, U301paTh U APyriue HHTEPECYIOLINE UX TEMBI.

Jpyrumu opMamul TPaKTUYECKUX 3aHATUH 110 XMMUU SIBIISIIOTCS pEILICHHE PACYETHBIX 3a1a4
U J1a0OpaTOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHUMAeT B XUMUYECKOM 00pa30BaHUM Ba)KHOE MECTO, TaK KaK 3TO OJUH U3
pUEMOB 00yUYeHUs, TOCPEACTBOM KOTOPOro obecrneunBaeTcs: 0oJiee riry0oKoe U MOJIHOE YCBOECHUE
y4eOHOro MaTepuana 1o XuMuu. UToObl KaU€CTBEHHOTO OCBOUTH XUMUIO, U3yUEHUE TEOPETUUECKOTO
MaTepuaia JOJKHO COUETaThCsl C CUCTEMATHUECKUM PEIICHUEM Pa3InYHbIX 33/1a4.

JlaHHBIN Kypc pa3BHBAeT y yyallUXCcs YMEHHE pelliaTb TEOPETUYECKUE U PACUETHBIE 3a1auH,
a Takke o0IIHMe MHTEJUIEKTyaJlbHble YMEHUS M HaBBIKM — aHAJIM3UPOBaTh, KOHKPETHU3UPOBATbH,
0000111aTh, MPUMEHATH IPUEMBI CPABHEHUSI.

Pemenue 3a1ay cnocoOCTBYeT OCO3ZHAHMIO YYAIIUMUCS CBOECH COOCTBEHHOU NIEATENbHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS IPUMEHSTD MOJTy4YCHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUAX. TaKkxke y CTy/IeHTOB BOCIIUTHIBAECTCS TPYA0II00HE,
LEJIEYCTPEMIIEHHOCTh, Pa3BUBAECTCSI YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HAaCTOMYMBOCTH B
JOCTHIKEHUH TOCTABIEHHOW 1enu. B mporecce pemieHus 3aiad peanu3yroTcss MEXIpeIMeTHbIe
CBSI3M, YTO MO3BOJISIET YYALIMMCS IOJIy4aTh HEIOCTHOE MPEACTaBICHUE 00 OKPY)KAIOLIEM MHpPE C
LENbI0 WCIOJIb30BaHUS €ro B JanbHeieid »u3Hu. VHTerpamus ¢ TeMud NpeaMeTaMu, KOTOpPbIe
Ka)XyTCs CTYAEHTaM JIOCTaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIEUIHO MOBBIIIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBAaLMIO €€ n3ydeHus. MHTerpupoBaHue ¢ MPUKIAIHBIMUA JTUCHUIUIMHAMU
PacKpbIBaeT BO3MOKHOCTH IMPAKTUYECKOTO IPUMEHEHUSI TPUOOPETAEMBIX XUMHUECKHUX 3HAHUI.

JlaGopaTopHbIii TPAKTHUKYM MO XWMHUHU JUIsl CTYJEHTOB MpEIIojiaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEeMY YCBOCHHUIO
JTUCIUTUIAHBI.

B xozae npoBeeHus TPaKTHYECKHUX 3aHITHH (JJaOOPAaTOPHBIX padoT) CTYIEHTY HEOOXOIMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aUKCUPOBATH CBOM HAOIIOJIEHUS, OMHCATH IMOJTYYCHHBIE
pe3yNbTaThl U CENIaTh COOTBETCTBYIOIINE BBIBOIBI.

Wzyuyenne oOmieoOpa3oBarenbHOW yueOHOW AUCHUIUIMHBI —«XHUMHS»  3aBEpIIACTCS
MOABEACHUEM HTOTOB B (QopMe nuddepeHIMpoBaHHOTO 3aueTa B paMKax MPOMEKYTOYHOU
arrectanuu ctygeHToB B mporecce ocBoeHus OIIOII CIIO ¢ momydeHuem cpenHero oOIIero
obpazosanus (ITTICC3).

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

K
KoHTponmpyemsie on HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
wn JICIATUIUHBI 1 KOMICTCHIMH Tekymmit [TpomexxyTouHas
(11 ee vactn) KOHTPOJIb aTTecTanus
1 Paznen 1. OOGmas wu | _ Vv, T, P, IIP,
" | HeopraHu4eckasi XuMus KP
Paznen 2. Opranuueckas Vv, T, P, IIP,
. - udd. 3auer
2 XUMUS KP Jud. sase
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7.2. Kpurepum oueHKHU 3HAHUM

Kputepuu olieHMBaHMsI YCTHOI'O OTBETA:

[Toporu ouneHok

BapuaHTsl napameTpoB

HeynosnerBopurensHo

CTY/IEHT OOHapy>KUBaeT He3HaHUE OOJBIICH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA, AOMYCKAET OMUOKH B (POPMYITUPOBKE ONPEACICHUN U PaBHIL,
UCKQKAIOIINE HMX CMBICH, OCCHOPSIOYHO W HEYBEPEHHO H3Jaraer
Marepuall.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTY/IEHT OOHapy>KMBAaeT 3HAHWE M MOHMMAHHE OCHOBHBIX IOJIOKCHHUI
JAHHOW TEMbI, HOT H3JlaraeT Marepuall HEMOJHO M JOIMyCKaeT
HETOYHOCTH B ONPEICIICHUN MOHATHH WM (OPMYJIUPOBKE MPABIII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeJIbHO OOOCHOBATH CBOH
CYXKICHHS ¥ TPUBECTH CBOM IPUMEPHI; H3JIAaraecT Marepual
HETOCJIEZI0BATENIbHO M JOMYCKAeT OMMOKH B SI3IKOBOM O(OpPMIICHUH
U3J1araeMoro.

Xoporo

CTYJEHT J1a€T OTBET, yJIOBJIETBOPSIOIINNA TE€M K€ TpeOOBaHUAM, UTO U
JUIS OLEHKU «OTJIMYHO», HO JI0ITycKaeT 1—2 ommnOKu, KOTOpbIE caM e
UCHIpaBisieT, U 1-2 Hexouera B IOCIEAOBATEIBHOCTU U SI3bIKOBOM
0(pOpPMIICHUH U3J1araeMoro.

OTIIMYHO

CTYJIEHT TIIOJHO W3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MaeT
NPaBUIbHOE OMNpPEICIICHUE OCHOBHBIX IOHSATHH; OOHApyXKHUBaeT
IIOHUMAHHUEC marcpualia, MOXKET 000CHOBATH CBOU CYXKIACHUA,
NPUMEHHUTD 3HAHHS HAa IPAKTUKE, IPUBECTU HEOOXOAMMBbIC TIPUMEPHI HE
TOJILKO U3 Y4€OHHKA, HO M CAMOCTOSATEIBHO COCTABIICHHEIC;

u3JaracT MaTepuall MoCJIe0BaTEIbHO U JIOTHYHO.

Kputepuu ouenuBanus pedepara

Iloporu oneHOK

BapuanTsl napamMeTpoB

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

TemMa pedepaTa HE pacKpbiTa, OOHAPYKHMBACTCA CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIECTBEHHblE  OTCTYIUIEHHS 0T  TpeOoBaHHMH K
pedpepupoBanuio. B uacTHOCTH, Tema OCBelleHAa JHIIb YacTUYHO;
JIOMyIIEHb! (paKTHUECKUe OIMIMOKU B COAEp)KaHUU pedepaTa WM IMPH
OTBETE Ha JIONOJIHUTENBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopowo

OCHOBHBIE TpeOOBaHUs K pedepaTy U €ro 3alluTe BHIMOIHEHBI, HO MPH
9TOM JOIYILIEHbl HEAOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOTUUYECKAsl IOCIEN0BATEIbHOCTD
B CYXJIEHUSX; HE BBIAEpKaH 00bEM pedepara; UMEIOTCS yIyUICHUS B
o(opMIIeHHH; Ha TOTIOJHUTEIbHBIE BOIPOCH! JIaHbl HETIOJIHBIE OTBETHI.

OTJIIMYHO

BEITIOJTHEHBI BCE TPEOOBAaHMS K HAMMCAHWUIO W 3aluTe pedepara:
o0o3HavyeHa mpobeMa 1 000CHOBaHa €€ aKTyallbHOCTb, ClIeTaH KpaTKui
aHAJIM3 Pa3IUYHBIX TOUYEK 3PEHUS HAa pacCMAaTPUBAEMYIO MpodiemMy U
JIOTUYHO M3JI0KE€HA COOCTBEHHAs TIO3UIHSL, CHOPMYIUPOBAHEI BEIBOIBI,
TE€Ma PacKpPhITa MOJHOCTHIO, BBIIEPKaH 00BEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHeMY O(OpMIIEHUIO, [aHbl OTBETHl Ha JOMOJIHHUTEIbHBIC
BOIPOCHL.
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Kputepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBuiIbHO BHIIOJHEHHBIX 3a1aHUN
Ouenka "4" craBurcs 3a 66 - 89% npaBUIILHO BBINMOJHEHHBIX 3aJaHUN
Onenka "3" craBurcs 3a 50-65% npaBUIIbHO BBIIIOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM IPaBUIIBHO BBINMOJHEHO MeHee 50% 3amanuil

Kputepuu o1ieHOK MpoMeKyTOUHOI aTTecTaluu

IToporu onieHOK

BapuanTsl napamMeTpoB

HeynosnerBopurenbHo

Ounenka «HEYJIOBJIETBOPUTEJIBHO» BoicTaBnsercs:

1) 3a mosHOE OTCYTCTBUE OTBETA HAa BCE BOIPOCHI OUIIETa;

2) mpu HECOOTBETCTBHM OTBETA 3aJaHHOMY BOIIPOCY, HEIOJIHBIE,
HETOYHbIE OTBETHI Ha BCE BOIPOCHI OMIIeTa, €CiIl OHM CofiepKar Oolee
JBYX TpyOBIX OIIMOOK wWiu OoJyiee MATH HE3HAYMTEIHHBIX 3aMeUaHui
(HemoueToR);

3) mpu 0OHAPY>KEHUH LIAPTAIOK.

JlononHuTeNbHBIE W YTOUHSIONIME BONPOCHI MpEnojaBaTrens He
MIPUBOJIAT K KOPPEKIIMU OTBETa O0YYAIOIIErOCs.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YIOBJIETBOPUTEJIbBHO» BricTaBisieTcsi 3a HEIMOJHBIE,
HETOYHBIC OTBETHI HA BCE BOMPOCHI OMIIETA, PU HATMIHH JIBYX TPYOBIX
omMOOK WM TISATH HE3HAUYWTEIbHBIX 3aMEYaHUW (HEIOYETOB).
JlonmomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEINOIaBaTeNsl IPUBOISAT
K KOPPEKIIMH OTBETa O0YYaIOMIErocs.

Xoporo

Onenka «XOPOIIIOy BeicTaBIsIeTCs 3a TPAaBUWIIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BONPOCHI OwWiera, Mpu Hamuduu | TpyOoit
ommOKu WM 3-4 HE3HAYMTENIbHBIX 3aMe4YaHuil  (HEIOYeTOB).
JlonomHUTEIbHBIE U YTOUHSIIONIUE BOMPOCHI MPEIOIaBaTessi MPUBOISAT
K KOPPEKIIMH OTBETa 00YYaIOMIErocs.

OmImM4HO

Ouenka «OTJIMYHO» BbICTaBAsieTCS CTYIEHTY 3a  TOJIHEIE,
pa3BepHyThle U MpaBUIbHBIE OTBETHI HAa BCE TPH BOIMPOCH Oumiera.
JomycTuMoe 4Ynciao HE3HAYUTENIbHBIX 3aMEUaHWWd U HEIOYETOB — He
Obonee  aByx. JlomomHWTENbHBIE M YTOYHSIIONIME  BOMPOCHI
MIPENoIaBaTesl MPUBOIAT K KOPPEKIIMH OTBETA 00YyJarOIIerocs..
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7.3. OueHO4YHBbIE CPEACTB /ISl IPOBeAeHHUS TEKYllel aTTecTallul

BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIApHBIN 00beM,
XMMUYECKask peaKius,
KJ1accu(UKaIMs PeaKIui,
EKTPOJIUT U HEIIEKTPOJIUT,
3JIEKTPOJINTHYECKAS
JUCCOITUAIIVSI, OKUCITUTENb 1
BOCCTaHOBUTEIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHBI XUMHHU:
COXpaHCHHA MACChI BCILIECCTB
" DOHEPTHHU, IOCTOAHCTBA

peakiuii HOHHOrO OOMeHa.

- XapakTepru30BaTh: XUMUIECKHE
3JeMEHTHI (0T BOAOPOIa 10
KaJIbIUs) HA OCHOBE UX TTOJIOKEHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTEN
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOMCTBAaMU BEIIECTB; XUMUYECKUE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEICCTB.

- OIICHKH BIIMSHUS XUMHUYECKOTO
3arpsi3sHEHHS OKPY KAIOIIEeH cpebl
Ha OpraHu3M 4YelIOBeKa,

- KPUTHYECKOH OLICHKH
MH()OPMALINH O BELIECTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJIEHHUS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma N
3HaHuA YMeHus [IpakTHueckuii ONBIT (BIAAETH) Jlnanbie kagecTBa 00yJaromErocs
aTTecTaluu
- XMMHYECKYIO CHMBOIIMKY: | - Ha3pIBaTh: XMMHUYECKHE
3HAKM XUMHIECKHUX 3JIEMEHTBI, COEMHEHNS U3yUYEeHHBIX - 4YBCTBO FOPJIOCTH M YBAKCHHS K
DIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMHUCCKUX BEIICCTB U . Hcrions308ath NproOpeTeHHbIC OTEUECTBEHHOM XUMHYECKOH HAYKH;
ypaBHEHHS XUMHYECKHX - OOBSCHATD: HUIUUECKUI CMBICIT SHAHWS ¥ YMEHHS B PAKTHIECKOIH
pEaKUuid. aTOMHOT0 (TIOPSIAIKOBOT0) HOMEPa NESTEIBHOCTH M IIOBCEIHEBHOM - XUMUYECKH TPAMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTAa, HOMEPOB SKH3HU VIS B IIPpOo(heCCHOHANBHON JIeATEIHOCTH
- BxneHIIAe HORATHA I'pYyIIIbL ¥ IIEPUOJA, K KOTOPbIM 1 B OBITY IIpU OOpallleHHH C
XMMHH: XUMHYCCKUH 9JIEMEHT NPUHANIIEKNT B - 6e30MacHOro oopameHus ¢ XMMHUYECKHMH BEIIECTBAMH,
SJIEMCHT, 4TOM, MOJICKYJIa, Ilepuognueckoii cucreme .H. BELICCTBAMHU U MaTepHallaMH, MAaTepHAIAMH H [IPOLIECCAMY;
OTHOCHUTEIIbHBIC aTOMHASA U MeHeneeBa; 3aKOHOMEPHOCTH
MOJICKYJISIPHASI MACCHI, HOH, | p3MeHeHHs CBOMCTE DJIEMEHTOB B - S9KOJIOTMYCCKHU T'PaMOTHOI'O - TOTOBHOCTh K MPOJIOJDKEHUIO
V, T, P, [P, | XMMHY€ECKas CBS3b, npezenax MajiblX IEPHOIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpa3oBaHMs M OBBIICHHS
KP BEIIECTBO, KJIaCCUPUKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIMU B M30paHHON

po(heCCHOHATBHOM AESATETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMMHYECKHX KOMITCTEHIIUHI B 3TOM;

- YMEHHE HUCIIOIB30BaTh JOCTHKEHUSA
COBPEMEHHOM XUMHUYECKON HAYKH U
XUMHYECKUX TEXHOJIOTUH ISt
MOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOTrajipo,
3aKoH I'ecca, XUMIUIECKOTO
ctpoenus bytieposa.

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

- OnpenensaTh: COCTaB BEMIECTB IT0
ux (hopMynaM, MPHHAAICIKHOCTh
BEIIIECTB K OMPEICICHHOMY KJIACCy
COEIMHEHMM, THITEI XUMHUYECKHUX
peakiuii, BAICHTHOCTh U CTETICHD
OKHCJICHUS DJIEMEHTA B
COEIMHEHHSX, THII XUMHYECKOI
CBS3H B COEIUHEHMSIX,
BO3MOKHOCTb TIPOTEKAHUSI PEAKIHit
HOHHOTr0 OOMeHa.

- CocTaBisTh: (OPMYJIBI
HEOPraHUYECKUX COECTMHEHUN
M3Y4YEHHBIX KIACCOB; CXEMBI
CTpOEHHsI aTOMOB TIepBbIX 20
snemeHTOB [lepuoanueckoin
cuctemsl /.. MeHneneena,
YpaBHEHUS XUMHUYECKHUX PEaKLIU.

- BBIYuCIsATh: MaccoBytO JIOJII0
XHMHUYECKOTO 3JIEMEHTA I10
(hopMyIte COeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, O0HEM WITH
Maccy 10 KOJIHYECTBY BEIIECTBA,
00BEMY WIJIM Macce PeareHToOB, WU
MPOAYKTOB PEaKLUH; TETJIOBOH

3¢ ekt peakiuu.
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[Ipumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX PadoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padota no pazaeny 1
«O01as 1 HeopraHU4IecKas XUMHD
BapwmanT Nel

1. K aMmynbcusiM ¢ KuaKO# (hazoif OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynbma
2. Onpenenute MacCOBYIO OO Bojbl B kpuctaimtoruapare CaSOs - 2H,0 (rurc).
3. Haiigute maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOACHCTBUH pacTBOpa r’MAPOKCHIA KaIUs
C pacTBOPOM CEepHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBOi oseit Kuciaotsl 5%.
4. Onpenennute MacCcOBYIO JOJIIO Cynb(dara HaTpHs B pacTBOpe, nmomydeHHoM cimuBanueM 120t 10%-Horo
pactBopa NaxSO. u 200r 4%-Horo pacTBOpa TOro ke BEIIeCTBa.
5. Beruncnure Monsipayto KoHIeHTpaiuio 20 % pacTBopa XJI0opuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOISPHOCTh U MOJsLTEHOCTE 30% pactBopa NaOH mmotHocThrO 1,328 r/mMn? K 1 11 3TOTO
pacTBopa npubaBuIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO PacTBOpA.
7. BBIMHCIIHTE KOHIL. TUAPOKCH I MFOHOB B BOJHOM PacTBOPE, ECIIM KOHII. HOHOB BOj10po/a pasHa 10 mob/.
VYKaxkuTe LBET METHJIOPAHXa B 3TOM PacTBOpE.
8. B pactBop momectiim 100 Monekyn. OnpenennTe 9uciIo TUCCONMUPOBAHHBIX MOJIEKYII, €CIIA CTETIeHb
JMCCOLIMAINN PaBHA!

a) 0,04

b) 04

¢) 01

d) 0,9
9. pH pactBopa paBeH 5. Beruncnure 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 HATPpHA. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeIEHHBIX PEaKIUil SBISIOTCS BHYTPUMOJICKYIsIpHBEIMEU? PacctaBpTe K03 dUIIMEHTH B
YPaBHEHUSIX peaKUi. YKaKUTE BOCCTAHOBUTENb, OKUCIUTED.
a) KNOs3 = KNO: + O;
6) Mq+ N, = MQ3N2;
B) KCIO;3 = KCI + O.,.
12. CocTaBbTe CXeMy AJIEKTPOIN3a BOJHOTO PACTBOpA HUTpATa Oapusl HA IIATHHOBBIX DJIEKTPOIAX
13. Ilpu snekTponu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHOE BBIACIUIICS T'a3 KOJIUYECTBOM
BemiecTna?
14. I1pu snexTponu3e pacTBOpa THIPOKCH 1A Oapusi Ha aHO/E BBIAEISAETCS: a) BOAOPOI; 0)
KHUCJIOPO; B) OapHid.
[Ipu anexTponuse pacTBOpa HoAUIa Kadus B pacTBOpe oOpazyercs: a) HOA0BOIOPOIHAS KUCIIOTA;
0) BO/1a; B) THMJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3ossim ¢ TBep0# (a3oit oTHOCATCS:
a) TymaH
b) cmor
C) obnaka
d) mnem3a

2. BeruncauTe MaccoByrO OO MIENOYM, KOTOpast 0O0pasyercst Mpu pacTBopeHuu 124r okcuma
HaTpusl B Boje maccoil 960r.
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3. Beraucaure maccoByto om0 (%) kpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaxSOqy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputs u3 800 r 15%-ro pactBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoByIo0 /10110 Ha 5%7?
5. Hnst meiirpanuzanuun 20 ma 0,1 M pacTBOpa COJNISIHON KHCIOTHI MOTPEOOBAIOCh 6 MIT pacTBOpa
eakoro Hatpa. OnpenenuTb MOJSIPHYIO KOHIIEHTPAILMIO pacTBOpa €AKOT0 HaTpa.
6. CKOJIbKO IPaMMOB pacTBOpa C MaCCOBOM J0JIEH cepHOU KUCTIOTH 96% HE00X0uMO BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP ¢ MaccoBoit noneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIAEAYET B3STh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUMU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 Moueky,

b) 15 monekyu,

c) 50 moneky,

d) 95 mosneky
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHJI HOHOB B PAacTBOpE. YKAKUTE IBET
(beHondTanenHa B 3TOM pacTBope.
10. B pesynbpraTe peakuuu cynb(ura Kanblusg ¢ okcuaoM kpemuus (IV) Bbiienuiics raz okcup
cepsl (IV) o6bemom 67,2 1. OnpenenuTe Maccy COJM, KOTOpasi BCTYyIUJIa B PEAKIHUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
Bri6epute Takue BemiectBa u3 npemioxkenHoro nepedns: NO2, Oz, H2SO3, K2SO4, FeClz, HNOs.
CocTtaBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KO3 PHUIIMEHTHI B ypaBHEHUU PEaKIIUU:
Cly + KOH = KCI + KCIO3 + H20.
12. CocraBbTe CcXeMy OJIEKTPOJIM3a BOJHOTO pacTBopa cyibdaTa LHMHKAa Ha TIpaUTOBBIX
ANIEKTPOJaxX
13. Ilpu snexTponus3e BOJHOTO pacTBOpa HUTpara cepebpa BbIIEIHIOCH 5,6 1 raza. CKOJIBKO
rpaMMOB MeTajlla OTJIOKUIIOCH Ha KaToJie?
14. TIpu snexktponuze pactBopa Hutpara meau(Il) Ha karone BbiIENsSETCS:
a) MeJib; 0) KUCIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBopa OpoMuIa JTUTHS B paCTBOpPE 00pazyercs:
a) BoJia; 6) OpOMOBOIOPOIHASL KUCJIOTA; B) THAPOKCHU/T JIUTHSI.

KonrponbHas pabota no pazaeny 2
«Opranuyeckas XUMHUs»
Bapuant Nel

1. [IpuBenuTe MO OAHOMY MPUMEPY VIS KaXXAO0T0O THIIA:

a) Peakuuwu, HarpaBliCHHbBIC HA YUTMHEHHE LEMH (KOHCTPYKTHBHbIC PEaKIHH ), HAIPUMED,

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HanpaBieHHbIC HA YKOPOYCHHE YIJICPOIHOMN HeH (PEaKIIuK PACIICTIICHHS)

C) Peakuuu BBeACHHMS, y/IaJICHUS WK B3aHMOIPEBPAIICHUS HYHKIMOHATBHBIX [PYIII

d) Peakuuu 0Opa3oBaHUs KPATHBIX CBSI3EHl

e) Peakiuu MMKIM3AIMK ¥ apOMATU3AIMN
2. OnpenenuTe BAJICHTHOCTh M CTEIICHU OKUCIICHHUS aTOMOB yriiepoa 1o ¢popMmyiiam coeaunenuii: CoHs-,
CsHa, CHCI3, C2HsOH, CsHio, C3Hs, CH4, CH3Cl, CH3OH, CCl,
3. CocTaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. HasosuTe BelecTsa.
4. CocTaBbTe YpaBHEHUS PEAKIIUl B COOTBETCTBHH CO CXEMOM IIPEBPAIIEHUHN: U3BECTHIK — OKCH]T
KaJbIHs — KapOu Kajbliys — aleTUIeH — OCH30JI — TeKcaxJIopaH.
5. 10 1 cmecu aTrIeHa 1 niporiaHa v 10 71 Bogpopoaa NpomyCTHIIN Haj KaTanu3atopoM. [Ipu sTom obmmii
00beM cMecu yMeHbImiIca A0 16 1. Onpenenute 00beMHOE COAEpIKaHUE MPOIaHa B UCXOIHONW CMECH.
6. Onpenenute MOJEKYISIPHYIO (OPMYITY JTUTAIOTEHIIPON3BOIHOTO AlIKaHEHa, €CITU U3BECTHO, YTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynpTare peakyuy MOJHOTO OKHCIEHHUS roMoJiora OeH30a BeIAeuiIcs ra3 oobemMom 4,704 1.
Ompenenure CTPOSHUE apOMATHIECKOTO YIVIEBOIOPOa, €CIIH U3BECTHO, UTO B PEAKIIHIO BCTYIio 6,048 i1
Kuciopoaa?
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8. Kakue BemniecTBa MOKHO HCIOIB30BATh IS MOCJIEI0BATEIBHOTO npeBpalienus? Hanucars ypaBHeHUS
peaKIuid.

CaCO; S— CaCz

o)
C —= H—C=C—H ——en,—c</

7\ "
H—CH=CH—H CeHg — CgHsNO,

C,HsOH HO—CH,—CH,-OH

BapwuanTt Ne2
1. HanumuTe ypaBHEHUs PeaKIMii THIPUPOBAHUS TIIOKO3BI M (DPYKTO3BI. YKAKUTE, K KAKOMY KJIacCy
OPraHMYECKUX BEIIECTB OTHOCSTCS MPOIAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIC (GOpMyNbl: a) 4-BTop-OyTHi-3,5-muMmermirentana; 0) 4-BTOPHpPONHI-3-
STHUITENTAHA.
3. Ilpu B3auMozeiicTBum 8 cM® peaenbHOro 0H0aToMHOro crupTa (. = 0,8 r/cM®) ¢ HaTpHeM BbIAEIUICS
BOZOPOJ B 00BbEME, JOCTATOYHOM ISl THApupoBaHus 2,24 1 3TeHa (H. y.). Onpenennre MOJIEKyISIPHYIO

(dhopmyiy crimpra.
4. Ompenenute KOHEYHBIN MPOAYKT B pe3yJIbTaTe CIASAYIOIMIUX MPEBPALLICHHIN:
+HCI +Na, AlClg, 1 Kar., t +H,0
C,H X X X
24 1 2 3 —HQ 4 H2SO4 (KOH]—L) XS

Hanuiure ypaBHEHHsI 3TUX PEAKLIMM.
5. Ha cmech kapOuioB almOMUHMS W Kalblus Maccodl 34,4 T mopelcTBOBaIM pa30aBlICHHON COJSTHON
kucinoToi. Onpenenure MOJIeKYJSIpHYIO (OpMYIy YIIIEeBOJOPOIOB, BBIACTUBIINXCS B X0/I€ PEaKLIUH, €CIIN
WX CyMMapHbIid 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoii 00beM (H. y.) Bozmyxa (¢ (O2) = 21 %) Heo6XoauM I MOIHOTo cropanus 10 m3
HPUPOTHOTO Ta3a, coAepkaiero 96 % mno oo6beMy Metana u 2 % Heroprounx npumeceil. Otser naiite B M°
¢ TouHocThio 70 0,001.
7. HanmmmTe ypaBHEHHUS ITHX PEaKIni.
CH4 — C2Hg — C3Hs — CgHi4 — CsHs — CsHsNO2

Iuxnorexcan
8. Bpruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IONYYHTh JETHAPOraJIoreHupoBaHuEeM 1,4-
JuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJI IPOAYKTa peakiuu coctasisier 90 % ot TeopeTnyeckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi IpoBEeACHUSA HpOMe)l(yTO‘lHOﬁ aTreCralum

HpOMe)KYTO‘IHaH aTrrecranus

Macca, MOJIIPHBIN 00beM,
XUMHYECKasi peaKiusi,
KJIACCU(UKAIUS PEaKIUi,
AIIEKTPOJIAT U HEDJIEKTPOITHT,
AIIEKTPOITUTHYECKAS
JIACCOLUALIUS, OKMCIIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
1 BOCCTAHOBIIEHHE.

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

- XapakTepu30BaTh: XUMUUECKHE
3JIeMEHTHI (0T BOJIOpOIa A0
KaJIBIIFSI) HA OCHOBE UX TIOJIOKCHHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTENR
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILECTB, XUMUYCCKHE
CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BEIIECTB IO
ux GhopMyiaMm, MPUHAIICKHOCTD

- OLICHKH BJIMSTHUS XUMHYECKOTO
3arpsi3HEHNS OKPY KAIOIIEH cpebl
Ha OpraHu3M 4eJI0BeKa,

- KPUTHYECKON OLICHKHU
WHQOPMAIUH O BEIIECTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJIEHHUS PACTBOPOB
3a/1aHHOM KOHLEHTPALUH

®opma .
3Hanus VMmenus IMpakTrdeckuii ompIT (BIAACTH) JInuHple KayecTBa 00yJaIOIIerocs
aTTeCTaI[u!
- XUMHUYECKYIO CHMBOJIUKY: | - Ha3pIBaTh: XMMHYIECKHE
3HAKHU XMMHYECKUX AJIEMEHTHI, COSTUHEHHS U3YUCHHBIX
3JIEMEHTOB, (POPMYJIBI KJIACCOB. - YYBCTBO TOPJOCTH U YBOKCHHUS K
XUMUYECKUX BCIIECCTB U . WUCTOPUU H JOCTHXCHUSAM
YpaBHEHHS XMMHUYECKHX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh MpHOOpETEHHBIE OTEUECTBEHHON XMMHUYECKOH HAYKY;
PeaKIHii. aTOMHOTO (TIOPSAKOBOT0) HOMEpa 3HAHUS U YMEHUS B TIPAKTHUECKON
XUMHYECKOTO 3JICMECHTa, HOMEPOB | JEATEIHLHOCTH M IIOBCEIHEBHOM - XMMHMYECKH IPAMOTHOE TIOBEICHHE
- Baxxneimue noHaTus TPYMITBI U MIEPUOJIA, K KOTOPHIM JKHA3HH IS B IPpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUCCKHHU 3JICMCHT IPUHAJICIKHUT B U B OBITY IIpU 0OpaILeHHUH C
3JIEMEHT, aTOM, MOJICKYJIa, [Tepnonnueckoii cucreme JI.1. - 6e3omacHOro obpareHus ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCUTEJIbHBIE aTOMHAs U MeHnieneeBa; 3aKOHOMEPHOCTH BCIICCTBAMH M MaTCpHAJIaMH, MarepuaiaMH U MPOIeCcCaMHu;
MOJIEKYJISIpHAs! MacChl, MOH, | U3MEHEHHUS CBOMCTB 3JIEMCHTOB B
XUMHYECKas CBA3b, Ipejenax MalbIX IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - FOTOBHOCTb K MPOJIOJIKEHUIO
Tudd. BEILECTBO, KIIACCU(PHUKAIIHS TIABHBIX TIO/IMPYIIIT; CYITHOCTh HOBCIICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHuUs U MOBBIILEHNS
3a4er BEIIIECTB, MOJIb, MOJISIPHAS peakIuii MFOHHOTO 0OMeHa. KBaJIM(UKALIMU B M30paHHON

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

- YMEHHE UCIOIB30BaTh JOCTHKEHHS
COBPEMEHHON XUMUYECKON HAYKU U
XUMHYECKUX TEXHOIOTUN ISt
MOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOH TpodeccrnoHaTFHON
JIeSATEIIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIaCCBI
HEOPTaHUYECKUX U
OpTaHUYECCKUX COCAMHCHUH U
MX XUMHYECKHE CBOMCTBA.

BEIICCTB K OMPEJICIICHHOMY KJIacCy
COEIUHEHNM, TUIIBI XUMHIECKUX
peakiuii, BAJICHTHOCTh U CTEIICHb
OKHCJIEHHS DIIEMEHTA B
COEIMHEHNX, TUII XUMHUYECKOMN
CBSI3U B COCIMHEHUSAX,
BO3MOXKHOCTb ITPOTEKAHUS peaKIIni
HOHHOI'0 OOMeHa.

- CocraBmusTh: (popmyIbl
HEOPraHUYECKUX COECTMHEHUN
N3yYEHHBIX KJIaCCOB; CXEMBbI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOoB [lepuoanueckon
cucremsl [I.1. Menneneena;
YpaBHEHUS XUMHUYECKHUX pEeaKLni.

- BBIYUCHATH: MaccoByIO JOJIIO
XUMHUYECKOT0 3JIEMEHTA 110
(dhopMyIie COeIMHEHNS; MaCCOBYIO
JIOJTIO BEIIEeCTBa B PaCTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HIIH
Maccy 0 KOJMYECTBY BELIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOYKTOB PEAKLIUU; TEIUIOBON

3¢ ekt peakiuu.
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1.4.1 TIpumepHble BONPOCHI JIsl MPOBeAeHUs MIPOMEKYTOUHOM aTTecTAMU
2 cemecTp

1. [lepuonnueckuii 3aKOH M IEPUOJMYECKAs] CHUCTEMa XHMHUYecKux 3iemeHToB J[.M.
MenzeneeBa Ha OCHOBE IIPEICTABIEHUI O CTPOEHUH aTOMOB. 3HaUEHUE IEPUOANYECKOT0 3aKOHa AJIs
pPa3BUTHS HAYKU.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHUMHUYECKHX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHHMHM MX CBOMCTB Ha MPUMEpPE: AJIEMEHTOB OJHOIO MEpUoia, TPYMIIbL.
DOneKTpOHHBIE (OPMYIBI U TpaHUUecKre CXeMbl CTPOSHHUS JIIEKTPOHHBIX CJIOEB aTOMOB 3TOTO
[epuo/ia, IPyIIIbL.

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

4, Honnas cBsi3b, ee oOpazoBaHue.

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

6. Mertannuueckast cBsi3b. BomopoaHast cBs3b.

7. XUMHUYECKUE PEeaKINH U 3aKOHOMEPHOCTH UX MpoTeKaHusi. CKOPOCTh XUMUYECKOW PEAKITUU.
DNEeMEHTapHBIE U CII0KHBIE PEAKIIUU.

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

9. HeoOpatumblie 1 oOpaTtumbie peakiuu. Xumudeckoe pasHoecue (mpunnui Jle [llarense).
10.  JlucmepcHble CUCTEMBI M X KJIacCU(PUKAIIHS.

11. PacTtBopBI.

12. PactBOopuMOCTH BelecTB B BOJIC.

13. CriocoObl BEIpaKEHHS COCTaBa PACTBOPOB.

14.  DnektponuTHyecKasi TUCCOLUALUA. DICKTPOIUTHI CUIIbHBIE U Clla0bIe.

15.  Koncranta pauccoumamuu (Kuuc), npoussenenue pacrtsopumoctd (IIP), Bomopoanslit
nokasatenb (pH).

16.  T'mapomu3 coneid.

17. OxucnuTenpbHO- BOCCTAHOBUTENbHBIE NpOLECCHl, WX 3HaueHHe. CocTaBleHUE YypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil.  PaccraHoBka  ko3((UIIMEHTOB  METOAOM
3JIEKTPOHHOT0 OanaHca U AIEKTPOHHO-UOHHBIM METO/I0M (METOAOM MOIypEeaKLnii).

18.  XwuMuyeckue UCTOYHUKHU TOKA.

19. DNEKTPOXUMHUYECKUH PsiJi HAIPSDKEHUN METAIIIOB.

20. DNEeKTPOIH3.

21. OcHOBHbBIE KJIacchl HeopraHuyeckux coeauHeHuil. Okeunsl. Knaccudpukanus, XxumMuyeckue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

22. OcHOBHBIE KJIacChl HeopraHuueckux coeauHeHuil. I'mapokcuapl. Krnaccudukarus,
XUMHYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUS.

23. OcHoBHBIE KJacchl HeopraHuueckux coenuHeHuid. Comu. Knaccudukanus, XumMuueckue
CBOICTBa U CIIOCOOBI OJTyUEHUSI.

24.  T'enetnueckasi CBS3b MEX/Yy KJIacCaMHU HEOPTaHUYECKUX COECUHEHUH.

25. Meramipl. @usznueckue M XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHbBIE
CHOCOOBI MOTYYEHHUS.

26. Hemeramnpl. dusnueckne W XUMHYECKHE CBOWCTBA. [IpombllieHHBIE W J1TaOOpaTOpHBIC
CHOCOOBI OTYYEHHUS.

27. [Ipeamer opranudeckoil XUMHH. Te€OpHsT XMMHUYECKOTO CTPOECHHUS OPraHUYECKHUX BELIECTB
A.M. bytneposa. Knaccuukaius opraHMuecKuX COeAMHEHU.

28.  AnKaHBI: TOMOJIOTHYECKUH psia M 001mas popmyia, U30MepUsi 1 HOMEHKJIATypa, XAMHUYECKHE
U (U3MUECKUe CBOMCTBA, HAXOXKACHUE B IPUPOJIE U TPUMEHEHHE.

29.  AnkaHBI: OJTlydeHHe, HAXOXKACHUE B IPUPOJIC U TPUMEHEHHE.

30.  AJKeHBI: TOMOJIOTUYECKUH P, 001Iast popMyiia, HOMEHKIATYpa U MOIy4YeHHeE.

31.  AJKeHBI: BUIBI H30MEpHUH, (PU3NYECKHE CBOWCTBA, HAX0XKICHHE B IPUPOE U IIPUMECHEHHE.
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32. Xumuyeckue CBOWcTBa ankeHOB (0e3 mexaHu3MmoB). IIpaBuno MapkoBHUKOBa
(popmynupoBka U 0OBACHEHHE).

33. [{uknoankaHbl: CTpOCHHUE, HOMEHKJIATypa, U30MEpHsl.

34. [{uknoankaHbl: CBOMCTBA, MOJyYEHUE, TPUMEHEHUE.

35. AnKagueHbl: HOMEHKIATypa, Kiaccuukauus, wu3oMmepus, (QHU3NYEcKue CBOICTBa,
HOJIyYCHHUE.

36. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, NpuMEHeHWe. HarypaiabHbli M CHUHTETHYECKUU
Kay4JyKH.

37. AJIKMHBI: TOMOJIOTMUECKUU psAll, HOMEHKJIATypa, H30Mepus, (QU3NYecKHe CBOICTBa,
nony4enue. [Ipumenenue anerusieHa.

38. AJIKUHBI: XUMUYECKHE CBONCTBA.

39. CtpoeHrne MOJNEKyJbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psll, H30MEpHS,
HOMEHKJIaTypa, GU3NYECKUe CBOMCTBA, OMyUEHHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBAa OEH301a U €r0 TOMOJIOTOB.

4]. CrnupThl: KIaccuukayy, HOMEHKIATypa, CTpOeHHe, (PU3nYecKue CBOKCTBA.

42. [IpenenbHble OAHOATOMHBIE CHUPTHI (QJIKAHOJIBI): TOMOJOTMYECKUH psiji, HU30MEpHs,
buznueckue cBOCTBAa, MOMyUYeHUE, IPUMEHEHHE.

43. XUMHYECKUE CBOICTBA MPEEIBbHBIX OJTHOATOMHBIX CITUPTOB.

44, MHoroaromMHsbie CIIUPTHI: MOJy4eHUE, (PU3HUECKUEe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
(Ha mpuMepe STUIICHTIIUKOIIS U TIINIEPUHA).

45. @DeHON: CTPOCHHE MOJEKYJbl, MOJlydeHHue, (U3NYECKUe U XHUMUYECKHE CBOMCTBA,
pUMEHEHHE.

46. Anbaeruibl 1 KETOHBL: ONpeaeneHus, Kiaccupukanus. [ OMOIOrH4ecKuii psii, H30MEpUs U
HOMEHKJIATypa MpeAeTIbHBIX AIbJETUIO0B U KETOHOB.

47. [IpenenbHbIE albAETU/IbI U KETOHBI: (DU3HUECKUE CBOICTBA, MOyYeHHE U IPUMEHEHUE.

48. XUMHYECKUE CBOMCTBA MPEIEIIbHBIX aJIbJICTHIOB U KETOHOB.

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

50. [IpenenpHBIE OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI: TOMOJIOTUYECKUN Psijl, HOMEHKIIATYpa,
nuzomepusi, (pu3nuecKue CBOICTBa, 001He CIOCOOBI MOTYYCHHUS.

ol. XUMHYeCcKUe CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

52. [Tpocteie 3¢upsl: ompeneneHne, HOMEHKIATypa, (U3NYEeCKHe M XUMHUYECKHE CBOMCTBA,
pUMEHEHHE.

53. CrnoxHble 3QUpHL: oNpeleseHue, HOMEHKIaTypa, (GU3NYecKue MU XUMHUYECKHE CBOMCTBa,
pUMEHEHHE.

54, Knaccupukanum  amuHOB.  Anudaruyeckue  (MpeaeibHblE) TEpBUYHBIE  AMHHBIL:
HOMEHKJIaTypa, PU3HUecCKue U XUMHUIECKHAE CBOMCTBA, TIOJTYUCHHUE.

55. AHWINH: CTpOEHME, U30MEpPHUsl U HOMEHKJIATypa, MojlyuyeHue, pu3nyeckue 1 XMMHUYECKHUe

CBOMCTBA, IPUMEHEHUE.
1.4.2 TlpumepHble 3a1a4u 1JIsl IPOBeeHUs MPOMEKYTOYHON aTTeCTAUH

1. 3apaua. PacueTr macchl IpoyKTOB peaKIMU MO JaHHBIM 00 MCXOHBIX BEILIECTBAX, OJHO U3
KOTOpBIX JIaHO B I/I36I)ITK€.

2. 3ananue. BerauciaeHne MacChl I 00bEMa ITPOYKTA PEaKIIuH, €CITU OJTHO U3 HCXOJTHBIX
BEILIECTB JJaHO B BUJIE pACTBOPa OMPEACIEHHON MOJISIPHON KOHIIEHTPAIUH.

3. 3amada. BerancieHne Macchl MPOyKTa PEaKIUU, €CITH JIJIS €T0 TIOJyYeHUS BhIJIaH PAcTBOP C
OTIpeIeIEHHOW MacCOBOM JIOJIEH HCXOIHOTO BEIIECTBA B IPOIEHTAX.

4. 3amaua. Permenue 3a1a4 ¢ HCTIOIB30BaHUEM MOJIIPHOTO 00BEMa ra3oB.

3anayva. [IpurotoBneHue pacTBopa C 3a1aHHON MOJISIPHON KOHIICHTPAIHEH.

6. 3amauga. OnpeseneHne MacChl MOJIYYSHHOTO BEMIECTBA, €CITH H3BECTHO KOJIMYECTBO HCXOTHOTO
BEIISCTBA.

o
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3amauva. PacdeT mo ypaBHEHUIO peaKIMK MacChl MMPOIYKTA PEAKIINH, €CITH UCXOTHOE BEIICCTBO

COZCPIKUT TP

NUMCCH.

8. 3anmaua. Pacuérsl mpu pazbaBiieHUH U CMEUIMBAHUU PACTBOPOB C Pa3IMYHON MacCOBOH J10JIei

PacTBOPEHHOI'O BEUIECTBA.
9. 3amaua. Pacuet Macchl OJJHOTO M3 pearupyromx Uik 00pa3yromuxcs BEIECTB 110 KOJTHYECTBY

MCXOZHOIO WM ITOJIy4EHHOT'O BEILIECTBA.
10. 3agaua. Berunciaenne Macchl HCXOIHOTO BELIECTBA, €CIM U3BECTEH BBIXO/ MPOAYKTA M yKa3aHa

MaccoBast 10JI €ro B IPOLEHTaX OT TEOPETUYECKH BO3MOXKHOTO BBIXOJA.

8. JONIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHbI
HeopraHnyeckune eelwiecrtsa
CNOXXHbIE
A 4 h 4
MeTannbl HemeTannel BnaropoaHsie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 \ 4 4 A\ 4 h 4
OKCWabl OCHOBaHUA amdoTepHble KNCNOTbI conun
rmapoxkcuabl
oohiSyotime ||| o%tae SRS Secuucropoansie || || HoB e
1 HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), LHMOH)S' Zn(OH); r. HaS NaCl, K,S0,
+ Kuncnopoa- KMCnble
_ HepacTeopvMbie | Ccogepxawne
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,, KAI(SO,),

CMellaHHble
Ca(ocCICl, CuBrCl

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

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

[Topsmox 00yueHsI MHBATUAOB U CTYICHTOB C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH OTPE/IeNIeH
«ITonmoxennem KyOI'Y 00 0Oy4eHHU CTyIEHTOB-WHBAJIUJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI.

JIJist HI ¢ OrpaHWYSHHBIMU BO3MOKHOCTSIME 3JIOPOBbSI TTPETyCMOTPEHBI 00pa30BaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TAaKUX JIUII.
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PELLEH3HA
Ha pabo4yio nporpammy y4eOno# aucuHnaHnb! «XHMHS»
cnenHaabHocTh 43.02.16 Typusm i rocTenpHHMCETBO (FOCTHHHYHBIE YCAYIH)

[lporpamma yueGHolt aucuMmaMuel «Xumua» paspaboraHa s CTYAEHTOB
cneuuansHocTH 43.02.16 TypHim | rocTenpHHMCTBO (FOCTHHHYHBIE YCTYIH) B Ka4eCTBe
MPUMEPHON MPOrpaMMBl 1A PeaTH3aly OCHOBHOH MpodeccHOHANbHOH 00pasoBaTe/bHOMH
nporpammbl CITO Ha 6a3é ocrosHOro o6mero 06pa3oBanus ¢ NOTYYEHHEM CpeIHero obimero
obpaszosanus (nporokon Ne 3 ot 21 mions 2015 r. PerucTpalHOHHBIH HOMEDP PELCH3HH 385
ot 23 wona 2015 r. ®IAY «®UPO»).

[Nporpamma «XuMUA» COAEPIKUT CEAYIONIHE HEMEHTHI: THTY.IbHBIH JIHCT, Macnopr
(yxasana oGnacTe NpMMEHEHHS TPOTPAMMBl, MECTO JMHCLMIUIMHEI B CTPYKTYpE OCHOBHOH
ofpa3oBarenbHON nporpamMmel, uenu W 3ajaun, obbem yueOHOH AMCIHMIUIMHBI M BHIBI
yueGHoll paGoThi); TemaTHueckuit iaH W coaepkanue y4eOHOH AMCUMIUIHHBI, YCTOBHA
peaNM3alMKH NporpaMMel (TpeGOBaHHA K MHHHMAILHOMY MaTCpHAIbHO-TEXHHYCCKOMY
obecrneyeHuio, MNepeveHs pPEKOMEHAYeMEIX yueOHbIX w3ganui, WHTEpHET-pPECypCOB,
MOTIONHATENBHOM JIHTEPaTyPEI); KOHTPOTh M OLEHKA Pe3y/bTATOB OCBOCHHSA Y4eOHOH
JACITHTUTHHBEI.

ITporpamma paccuntana Ha 46 4acoB, 3 KoTophix 50% y4eOGHOro BpeMEHH OTBOIMTCH
Ha TeopeTHyeckoe oOydenne 1 50 % Ha nNpaKTHYECKHE 3aHATHA, CIUIAHHPOBAHBI TEMATHKA,
BH/IEI ¥ GOPMEI B K&XI0OM pasziene.

I[lyuxr «llepedens HeoOX0AMMOro nporpaMMHoro obecne4eHUs» 3anoNHeH, B CIIHCKE
OCHOBHOH JIMTEpaTypsl OTCYTCTBYIOT HW3JaHHMA, BhINymleHHBle OGonmee 5 Jjier Hasan.
Onpenenenst TpeGoBaHHs K MarepuaibHOMy ofecnedenmio nporpammsl. B paspene
«OneHoYHsle CpeAcTBa UIA KOHTPOS YCTEBaeMOCTH» pa3paboTaHa CHCTEMa KOHTpOIA
OB/IAJICHHSAMH 3HAHUAMM H YMEHHAMH 110 K&XKIOMY pasjeny nporpaMmel. TemaTika i Gpopms!
KOHTPOJA COOTBETCTBYIOT LIE/IAM H 3a/1a4aM y4eOHOMH HCLMIUTHHEL

Yerko chopMyIHPOBAHHAA LE/Tb MPOTPAMME! H CTPYKTYPa HaXOATCA B JIOTHYECKOM
cooTBeTcTBHHA. B nporpamme 2 pasznena, 21 Tema.

ConepixaHHe MPOrpaMMBI HANPABJICHO HA JOCTHXEHHE PE3YNbTATOB, ONPEACIAEMBIX
®I'OC. ComepxaHue OTpaXkaeT MOCIEI0BATENBHOCTS GOPMHPOBAHHA 3HAHHH, YKA3aHHEIX B
®I'OC. B nonuHoii Mepe oTpaxeHs! BUAL paboT, HanpaBieHHbIE HA MPHOOpeTeHHE YMCHHHA.

IMporpaMma MoxeT OBITH PEKOMEHIOBAHA JUIA MCIO/IB30BAHMA B 0OpasoBATENBHOM
nponecce UHCITO ®I'BOY BO «Ky6I'Y».

PeuenseHr

Iionko T.I'. npodeccop, AokTop
XHMHYECKHX HayK, npodeccop kadeaps!

m@//l aHanuTHyeckoit xumun «Ky6I'y
i




PEIIEH3UAA
Ha pabodyro IPOrpaMMy Mo JUCLUIUINHE «XHAMHSD
crienuanbHocTh 43.02.16 TypH3M B rocTenpHHEMCTBO (TOCTHHHYHBIE YCIYTH)

Pa6ouas mporpamma 1o JUCIUILIHHE «XUMHD» IS CTyIEHTOB dakynsrera MTHCIIO
®I'BOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBMM C IPUMEPHOM nporpammoii ®UPO,
pexoMeHjioBaHHOe ~ DeepalbHBIM ~ TOCYAaPCTBEHHBIM  aBTOHOMHBIM  YHPEKICHICM
«®DesiepanbHOr0 HHCTUTYTA Pa3BUTHA 00pa3oBaHUM? (OTAY «®UPO») Ha 6a3e OCHOBHOTO
obmero 06pa3oBaHMs C IOTYYCHHEM CPEIHEro OOIIero obpazopanus. Ilporpamma
COCTaBJIeHA B MOJHOM COOTBETCTBHHU ¢ TpeGOBaHUIMU y4eOHOIO IUIaHa [0 CTICIHAIbHOCTH
43.02.16 Typu3M u rocTeNPHHMCTBO (TOCTHHHYHbIE yCJIyTH). ‘

PaGouast mporpaMma IpEAToNaraeT pacipeeIeHue TeM 1 M3Y4eHUE MaTepuala To
paszenaM. ['paMOTHO CTPYKTYpHpPOBaHA, ¥ OXBAaTHIBACT BCC aKTYaJIbHBIC HalpaBJIeHusd I10
MUCILUILUIMHE HA CETOAHALIHUN ICHb.

Bce paszmensl paGodeil IporpaMMsl B IOJTHOM MEpE OTBEYAOT TpeboBaHUAM K
pesyabTaTaM OCBOSHHA y4eOHO! JUCIMILUIMHEL B COOTBETCTBUM C IPUMEPHOH IIPpOorpaMMoi
®UPO, pexomennosanHoe deleparbHBIM rOCyAapCTBEHHBIM aBTOHOMHEIM YIPEKACHICM
«®DenepaTbHOTO MHCTUTYTA PasBUTUS 00pa3oBaHMD) (®TAY «®UPO»). Kaxmprii pasaen
TIpOrpaMMBI PaCKpBIBAET PacCMaTPUBAEMBIE BOIIPOCHI B JIOTHYECKOM TOCNIeN0BATEIBHOCTH,
oTIpe/IeAeMOl 3aKOHOMEPHOCTAMU 00y ICHHUs CTYIEHTOB.

JI71s1 3aKpETLIEHNS TEOPETHUECKUX 3HAHMH, HOPMUPOBAHUS TpeGyeMBIX KOMIIETECHIIUH,
YMEHHi1 U HABBIKOB CTYIEHTOB NPETyCMATPHBAIOTCA KaK JIEKIMOHHBIC, TaK 1 NPAKTAYCCKIC
3angTHS. KONMUYECTBO AyAUTOPHBIX 3aHATHNH H BHEAyTUTOPHOH pabOTEI CTYIEHTOB
COOTBETCTBYET TPeOOBAHMUAM y4eOHOrO IIIaHa.

KOHTpOIIb H OIIEHKA PEe3yJIHTaTOB OCBOSHMS yIeOHOMH AMCIMILIMHEL OCYIIECTBIIAIOTCA
B CTPOTOM COOTBETCTBUH C TPeOOBAHMAMH y4EeOHOTO ILTaHA MO AUCLUILIAHE. Paspaborannsie
¥ IIpe/yiaraeMsie B IporpamMme (pOpMBI i METO/IBI, IIO3BOJISIOT B IIOJIHOM Mepe OCYIIECTBIATh
KOHTPOIb ¥ OLEHKY pe3yiIsTaToB 00yueHus (ChOpMUpOBAHHBIX KOMIIETEHIINH, OCBOEHHBIX
HABBIKOB ¥ YMEHUM, yCBOCHHBIX 3HAHUH).

IlepeyeHh PEKOMEHIYEMBIX y4eOHBIX H3JaHHUH, HHTCPHET-PECYpCOB, OCHOBHOM
MTEpaTypsl BKIIOYAET AaKTyaJbHBIE MCTOYHMKM, K KOTOPHIM Y CTYICHTOB HMECTCA
cBOOOJTHBIN JOCTYII.

Jlanmas pabouas IporpaMMa MOXKeT OBITh PEKOMEH[OBaHA JULA H3Y4CHIA
TMCIMIUTAHEL «XuMusy» Ha pakynsrere THCIIO @TBOY BO «KyOI'Y».

PenenseHT JIureunosa T. H. JloxTop
[IeJarOrMYECKUX HayK, KaHauaar
ﬁ . MeIMIIIHCKUX HayK, Ipodeccop Kadeapst
A/S yHIaMeHTaTbHON U KIMHUIECKOH
d Groxumuu ®TBOY BO Ky6IMY

Munsapasa Poccun
5550 o0EFal B ra

3 V Mun3gpasa Poccuu
B.H. Araneesa




