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

1.1. O6saacTh NpUMEHeHHsI NPOTPAMMBbI

Pabouas nporpamma aucrumuasl BJ1.08 Xwumus paspaborana na ocHoBe I[IpumepHOit
porpaMMbl  001I€00pa30BaTENbHON y4eOHOW AMCHUIUIMHBL «XUMHUS» Uil MpodeccroHaTbHbIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DenepaabHblii HHCTUTYT pa3BUTHs 00pa3oBaHus» (PI'AY «DUPOy)
B KAauecTBE MPHMEPHOH MporpamMmbl JUIS pealu3allud OCHOBHOM  MNpogecCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0IIero oopa3oBaHUs C MOJy4YEHUEM
cpennero obmero obpasoanus (mpotokos Ne3 ot 21 wmrons 2015 r.). Perucrpannonusiii Homep
peuen3un 385 ot 23 uroiig 2015 r. DI'AY «OUPO».

1.2. MecTo aucuuniunbl B cTpykrype HHIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUSD» SBISETCS MPO(UIBHOW NUCIUIUIMHON W3 00s3aTeabHOU
npeameTHoi oomactu «EctectBennbie Hayku»y @I'OC cpennero oo6imero oopa3oBaHus.
Huctunnuaa «XuMHs» HU3y4daeTcsi B LHUKJIE 0O0Ie00pa3oBaTeNIbHBIX IUCHUILIAH IS
CIeNUaIbHOCTH TeXHuUecKoro npoduis 21.02.20 [Ipukinannas reomes3usl.

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

Hean 1ucuMIINHBL:

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

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

- pa3BUTHE y O0Yy4YaIOIMMUXCs YMEHUN pa3audarh (PakThl U OLIEHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbl, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHEB C OIMPEACIICHHON CUCTEMOM
[EHHOCTEH, (OPMYITUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- mpuobOpeTeHre OOYyYalONIMMHUCS OIBbITa Pa3HOOOPAa3HOW NEATENbHOCTH, MO3HAHUA U
CaMOTIO3HAHUS;, KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHLHOE 3HAUCHHUE JIJISl PA3IMYHBIX BHUJIOB
JEeSTeNIbHOCTH (HaBBIKOB pEIICHHs Mpo0sieM, MPUHATHS pelleHuH, MoKncKa, aHalu3a U 00paboTku
nH(OopMaIi, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHHM, COTPYIHUUECTBA, 0€30MMaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaun AUCHUNIMHBI:
- 00y4uTh 00YUaIOIIUXCS TEOPETUUECKIUM OCHOBAM 3HAHUHN O COCTaBe, CTPOCHUH U

CBOMCTBAax BELIECTB, UX MPEBPALLECHUSAX;

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

- c(hopMUpPOBaTh HABBIKH (DYH/IAMEHTAJIBHBIX UCCIEIOBAaHUN JJIs1 U3yUSHHS CBOMCTB
BEIIIECTB M UX PEAKIIMOHHOM CIIOCOOHOCTH;

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



Pe3yabTarsl 0CBOCHUS Y4eOHOM IHCIUTIINHbBI
OcBoeHme coaepkaHusl Y4eOHON AUCHUIIIMHBI «XHUMHsD», O00eCHneunBaeT TOCTHIKECHUE
00y4YarIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX ® UYYBCTBO TOPAOCTH M YBAXEHUS K HCTOPUU U JIOCTUKEHUSIM
OTEUYECTBEHHOM XMMHYECKON HAayKH; XMMUYECKU IPAMOTHOE MOBEICHUE
B MPO(EeCCHOHANBLHON MEATEIBHOCTH W B OBITy MPU OOpAlIEHUH C
XUMUYECKUMH BEIIECTBAMHU, MaTEPHUAIAMH U IIPOLECCAMU;

® TOTOBHOCTbH K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOH NPo(dhecCHOHAIBHON AEATEIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUUECKOW HayKH U
XAMHYECKUX  TEXHOJOTMA  JJI1  TIOBBINICHWS  COOCTBEHHOTO
MHTEJJICKTyaJIbHOTO pa3BUTHUA B BBIOpaHHONW Mpo¢eCCHOHATBHOM
JIeSITEJIbHOCTH;

MCTAIIPECAMCTHBIX | @ HCIIOJIb30BAHME pPA3JIMYHBIX BHJIOB O3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HWHTEIJICKTyallbHBIX oOmepanuii (MOCTaHOBKH  3a/ayH,
(dbopMyIHpOBaHUS TUIIOTES, AHAJIN3A U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUUMHHO-CIIEACTBEHHBIX CBSI3€H, TIOUCKA
aHajoroB, (HOpMyJIHUPOBAHUS BBIBOJIOB) JUIsl PEIICHHS MOCTaBICHHOM
3aJa4uM, TPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJCHMS,
HAy4YHOTO OKCHEPUMEHTA) IS HU3YYEHUS Pa3IU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAIKHBATHCS B MPOPECCHOHATBHOM cdepe;

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

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

® BJIQJICHUE OCHOBOIMOJATAIOIIUMH XUMUUECKUMH MOHSATHUSIMH, TEOPUIMH,
3aKOHaMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHNE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

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

e chOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBCHHBIC OIIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIAMU TEXHUKH OE30MaCHOCTH MPH HCHOJIb30BaHUU
XUMUYECKHUX BEIIECTB;

e cpOopMHUPOBAHHOCTh COOCTBEHHOM TMO3WIUU MO OTHOIICHHIO K
XUMHYECKOW MH(OpPMAITUH, TTOJYIaeMON U3 pa3HBIX HICTOYHUKOB.

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

He nmpenycMoTpeHsl.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThl

Bun yuebHoit paboTbl Bcero wacos 1 CeMeCTpI;
Y4yeOHasi Harpy3ka (Bcero) 46 46
AyIHuTOpPHBbIE 3aHATHS (BCEro) 46 46

B ToMm uncie:

3aHSTHS JIEKIMOHHOI'O THUIIA 22 22
IIPAKTUYECKHE 3aHATUsI (IPAKTUKYMBbI) 24 24
[TpomexxyTouHas arrectanus (3K3aMeH/3auet/aud3ader) mudd.3ager
OO01mas Tpy0eMKOCTh 46 46

2.2. CTpyKTYypa IMCHUIIHHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HaunmenoBanue pa3ae/ioB H TEM Beero TeopeTuqecK HpaKaneCK
oe o0yueHHe | We 3aHATHS

Pazjnen 1. O01iasi U HeopraHuyeckasi XuMHs 22 10 12
Beenenne Tema 1.1. Xumus — Hayka 0 BellecTBax 2 1 1
Tema 1.2. Ctpoenue aroma. [lepuonnyeckuii 3akoH U
[lepuoanueckas 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. JIlucnepcHbie cuctembl. PacTBOpbI 2 1 1
Tema 1.6. OkucANTENBHO-BOCCTAHOBUTEIbHBIE ) 1 1
peakiuu. DNeKTPOXUMUYECKUE MPOIIECChI
Tema 1.7. Knaccuduxanus Bemects. [IpocTsie ) 1 )
BELIECTBA.
Tema 1.8. OcHOBHBIE KJIacChl HEOPTaHUYECKUX U 4 1 3
OpPraHMYECKUX COEANHEHUN
Tema 1.9. Xumus s1eMeHTOB 4 2 2
Pa3nea 2. Oprannveckass XMMHA 24 12 12
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus ) 1 1
CTPOEHUS] OPTraHUYECKUX COEIUHEHUN
Tewma 2.2 [IpenenbHble YTIAEBOAOPOIbI 2 1 1
Tewma 2.3. DTuIEHOBbIE U JUEHOBbBIE YTIIEBOAOPO,IbI 2 1 1
Tema 2.4. AnieTuiIEeHOBBIE YTIIEBOJOPOIBI 2 1 1
Tewma 2.5. ApoMaTuueckue yriieBoI0POIbI 2 1 1
Tema 2.6. IIpupoiHbIE HCTOUHUKH YIIIEBOJLOPOIOB 2 1 1
Tema 2.7. 'uApOKCUIIBHBIE COCTMHEHHUS 2 1 1
Tema 2.8. Anberupl U KETOHBI 2 1 1
Tewma 2.9. KapOoHOBBIE KUCIOTHI U UX MPOU3BOJIHBIE 2 1 1
Tema 2.10. YrneBosl 2 1 1
Tema 2.11. AMUHBI, aMUHOKHCIIOTBI, OCITKH 2 1 1
Tema 2.12. A3orconeprkaliue reTepouuKInIecKre 2 1 1
coenuHeHus. HykiienHOBBIE KUCTOTHI
Bcero mo qucuuninze 46 22 24




2.3. TemaTnuyeckMii IJIAH U COJepPKAHUE YUEOHOM TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4e0OHOIro MaTepHuasia, IpaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB M TeM caMoCTosiTe/IbHAsA padoTa o0y4yaromerocs
1 2 3 4
Pa3nes 1. O0mas m Heopranmyeckasi XUuMHs
Jlekuun
Hayunble meronpl 1O3HaHUS BEIIECTB M XUMHUYECKHX SBJICHUH. Poiib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAYEHUE XHMHHM IIPU OCBOCHHUH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ectecTBeHHO-HAYYHOTO MPO(UIIS 1 1
Xumusi — HayKa 0 | Ipo(eCCHOHATILHOIO 00pa30BaHMSL.
BELIECTBAX Jlekuuu
OcHOBHbIE NIOHATUS XUMHH. 3aKOHbI XUMHUU. MI3MepeHne BenecTsa.
IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 1 )
Pemenue 3a1a4 v ynpaxHEHHI 110 TEME.
Tema 1.2. Ctpoenue | Jlekuuu
aToMa. AToM — cnoxHas yactuna. CoctaB aTOMHOIO siipa. DIEKTPOHHAs 000J10YKa
[lepuoanueckuit aToMOB. llepmoanyeckuii 3aKOH B CBETE€ COBPEMEHHOM TEOPHUH O CTPOECHUHU 1 1
3aKOH U atoMa. [lepuog4YHOCTh B N3BMEHEHNUN CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
Ilepuoanueckas COETMHEHMIA.
cucremMa IIpakTnyeckue (1a6opaTopHbIE) 3aHATHSA
XUMUYECKUX DNEeKTPOHHBIE CXEMbI CTPOEHMSI ATOMOB. DJIEKTPOHHbIE KOH(PUTYparuu 1 )
anementoB /l. U. aTOMOB. DJIEKTpOHHO-Tpaduueckas popmysna aToMa. XapaKTepuCcTUKa
Menpeneesa XMMHUYECKOI'0 3JIEMEHTA 0 ero nojoxkeHuto B [lepuoanueckoit cucreme.
Jlekuunu
[TonsitTue o xumuueckon cBsizu. KoBasieHTHas Xxumuyeckas CBsi3b. MlOHHas 1 1
XMMHUYECKas CBs3b. Meraummueckass XMMHMUYecKas CBs3b. Bonxopoanas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
Cxembl 00pa30BaHUs BEIIECTB C Pa3IMYHBIM THUIIOM CBs3H. OmpeneneHue 1 ’

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




Jlekuuu
Knaccudukanuss XuMHYEeCKUX peakifii B OpraHnYeCcKOd W HEOpTraHWYECKON

XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XUMHUYECKUX PeaKIUii. XMMHUYECKOE PABHOBECHUE.
XuMuyeckue IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
peakuuu CocraBieHue TEPMOXMMHYECKUX ypaBHEHUH peakuuil. Bbeluucienue
CKOpOCTH peakiui. @@akTopbl, BIMSIOINIME HA CKOPOCTbh XHUMHUYECKOU
peakuun. Cmemienue xumudeckoro paBHoBecud. [Ipunuun Jle IllaTtenswe.
Pewrenne 3anau u ynpaxHeHUl 110 TEME.
Jlexnun
Ilonsatne o pgucnepcHelx cucremax. Ilonstue o pacrBopax. Teopus
ANEKTPOIUTHYECKOM Jucconuanui. ['uaponus kak 0OMEeHHBIN IpoIiecc.
Tema 1.5. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
JucnepcHeie PactBopbl. PactBoprmMocTs BemiecTB B Bojie. CriocoObl BBIpaKEHUSI COCTaBa

CHUCTCMBI. PaCTBopBI

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

Jlekuuu

OKEEJI;?T;%HO_ OKUCINTENBHO-BOCCTAHOBUTEINIBHBIE peakuuu. Knaccudukarus
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiiil. XMMUYEeCKHE HCTOYHUKH TOKA.
BOCCT;IG{;I]:II;I;;{EHHC DJEeKTPOJIN3 PAaCIUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
DCKTPOXHMHTECKHE IIpakTuyeckue (naﬁopaTvopﬂble) 3aHATHSA §
- CocraBieHue ypaBHEHHH OKHCIUTENILHO-BOCCTAHOBHTENBHEIX  PEAKLIH.
Pemrenue 3a1a4 1 yrpaxHeHHH TI0 TEME.
Jlekuunu
Tema 1.7, Krnaccugukanusa Heoprannueckux Beuiects. Merasibl. Koppo3us meTanios.
Knacenduxars O6ume cnocoObl mosyyeHust MeTayuioB. Hemerasisbl.
semects, [pocThie IIpakTuyeckue (naﬁopaTvopHLIe) 3aHATASA
IN——— CocraBineHue ypaBHeHHH peakiuii 1o cxeme. CocTaBieHHE CXeM

ANIEKTPOJIM3a pPACIUIaBOB W PAacTBOPOB BellecTB. PerieHwe 3agad u

YIPa)KHEHUM 110 TEME.

Jlekuuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPraHUYECKHUX 1
OpraHUYECKUX
COCTMHEHUN

Bonopoanbie coenunenust HemetamwioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
kucnor. Kucnorel opranuudeckue U Heopranudeckue. OCHOBaHHSA
OpraHuYecKue ¢ HeopraHudeckue. AMQOTEpHBIE OpraHUYeCKHe U
Heopranuueckue coequHenus. Conu. I'eHeTndeckas CBA3b MEXKIY KIacCaMu
OpPraHMYECKUX U HEOPraHUUECKUX COEAMHEHUN.

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAaMU. XUMUYECKHE PEAKIIMHT MEKTY
HEOPraHUYECKUMH BellecTBaMU. [ uaposn3 cosel pa3anyHoro TUIA.
Pewrenue 3a1a4 u ynpaxHeHUN 110 TEME.

Tema 1.9. Xumus
JJIEMEHTOB

Jlexnun

s-Onementsl. Bogopon. Dnements! IA-rpynnsl. DnemenTsl [IA-rpynmnsl. p-
OneMeHThl. AntoMuHUNA. Yriepoa U KpemHHil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpymniel. OnemeHTsl [VA-rpynnbl. d-DneMeHTHI.

IIpakTuyeckue (JiadopaTopHbie) 3aHATHS
N3y4eHne cBONCTB MPOCTHIX BELIECTB U COEAMHEHUH S-, P- U d-3JIEMEHTOB.
Pemenue 3a1a4 v ynpaxHEeHH 110 TEME.

Pasnen 2. Opranunyeckasi XuMusi

Tewma 2.1 Ilpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUST OPraHUYECKHUX

OpraHUYEeCKON .
v, Teopmst coeaunenuit A. M. bytneposa. Kinaccudukarus opraHndeckux
or (')6an coeAMHEHH . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCTMHEHUSX U
p Coco0bl UX Pa3phIBa.
OpPraHUYEeCKUX
. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
COECTMHEHU N -
Pelrenure 3a1a4 ¥ ynpaKHEHUH 110 TEME.
Jlexnun
I'omonornyecknii psi ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumMeHeHHe U criocoObl MOTyYeHHs aJKaHoB. [IMKII0aIKaHblI.
IIpenenbubie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YIJIEBOJOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT yIII€BOAOPOIOB.

CocrapieHue ypaBHEeHUH peakiuii 1o cxeme. Penienue 3a1ad u yrnpaxHeHHi
10 TEME.
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Jlekuuu
l'omonornueckuit  psax  ankeHoB. XUMHUYECKHME CBOMCTBA  AJKEHOB.
[IpumeHeHne W CHocOOBI TMONYYeHHS AJIKCHOB. AnkagueHbl. OCHOBHBIC

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

CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX ()OPMYIT yTII€BOAOPOIOB.
CocrapieHue ypaBHEHUH peakiuii 1o cxeme. Pelienue 3a1ad v yrnpaxHeHUil
10 TEME.
Jlexnun
I'omonornyeckuii psif ankuHOB. XHMMHUYECKHE CBOWCTBA W IPUMEHEHHUE
Tema 2.4. anKuHOB. IloyyeHue aJIKuHOB.
AneTuieHoBble IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YTIEBOIOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT yIII€BOAOPOIOB.
CocraBnenue ypaBHEHUH peakiuii mo cxeme. Perenue 3a1ay u ynpaxxHeHun
110 TEME.
Jlexknun
I'omostornueckuii psg apeHoB. XMMHUYECKUE CBOMCTBA apeHOB. [IpumeHeHue
Tema 2.5. U IIOJIyYEHUE apPEHOB.
Apomaruyeckue IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
YIJIEBOJOPOBI CocraBiieHr€e MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpMYJI YTIIEBOJOPOJIOB.
CocraBiieHne ypaBHEHUH peakluii 1o cxeme. Pemenue 3aa1a4y u ynpaxHeHUN
10 TEME.
Jlexknun
Tema 2.6. Heds. [Tpupoauslit u nonyTHbIM HedTsIHOM ra3pl. KaMeHHBIH yroib.
IIpuponHsie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
HUCTOYHUKH Onpenenenre Halu4Msl HENpPEAENbHBIX YIJIEBOJOPOJOB B OEH3MHE U
YTJICBOAOPOAOB KepocuHe. PacTBOpUMOCTh  pazNUuYHBIX  He(pTenpoaykToB  (OeH3uHA,
KEepOCHHA, IU3EJIHHOTO TOIUIMBA, Ba3ennHa, mapaduHa) Ipyr B ApyTe.
Tema 2.7. Jlexknun
I'mppoxkcuibHble Crpoenue u ki1accupuKanus CoMpToB. XMMUYECKHE CBOMCTBA M CIIOCOOBI
COETMHEHUS MTOJIyYEHUS CIUPTOB. MHOr0aTOMHBIE CIUPTHL. PEHOI.
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IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA

CocTaBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX POPMYJT
KHCJIOPOJICOAEPKALLMX OpraHu4ecKuX coequHenuil. CocraBieHue
YpaBHEHUU peakiui 1o cxeme. PelieHue 3a1ad v ynpakHEeHUH 10 TEMe.

Jlekuuu
['omonoruyeckue psiabpl alibIETHMA0B U KETOHOB. XUMHUYECKHE CBOMCTBA
QJIBJICTHJIOB ¥ KETOHOB. [I[prMeHeHne 1 MoTy4eHne KapOOHUITBHBIX

Tema 2.8. .
AT e IIBL 1 COCMHECHUI.
CCTOHDL IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYT
KHCJIOPOJICO/IEPKALLMX OpraHu4ecKuXx coequHeHuil. CocraBieHue
YpaBHEHUN peakuuii o cxeme. Pelenue 3aa1a4 ¥ ynpaxHeHUH 110 TEME.
Jlexknun
I'omonoruueckuil psia npeaeabHbIX 0JHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
Tema 2.9. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJIy4EHUsI KAPOOHOBBIX KHUCIIOT.
Kap6oHoBsie OtnenbHble IpeACTaBUTENN U UX 3HaueHHue. CioxkHble 3¢upsbl. XKUpHI.
KHUCJIOTBI M UX IIpakTnyeckue (1a6opaTopHbIe) 3aHATHSA
IIPOU3BOHBIC CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYT
KHCIIOPOJICO/IEPKAILIMX OpraHu4ecKuXx coequHeHnil. CocTaBieHue
YPaBHEHUH peakLui 1o cxeMe. Pelienue 3a1a4 ¥ ynpaKHEHUH 110 TEME.
Jlexknun
Tema 2.10. [Tonsitue 06 yrneBoaax. Monocaxapusl. Jlucaxapusl. [lonucaxapuasl.
VITeBoEI IIpakTHYeckue (naﬁopaTopﬂblve) 3aHATHSA
Xumuueckue U (pu3ndeckre CBOWCTBA IIIOKO03bI M KpaxMana. CriocoObl nx
MTOJTYYEHHUSI.
Jlexnun

Tema 2.11. AMuHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanms u usomepust aMuHOB. XMMHUYECKHE CBONCTBA aMUHOB.
[IpuMeHeHue U MoTyYeHue aMUHOB. AMUHOKHCIIOTHL. benku.

IpakTuyeckue (1iabopaTopHbIe) 3aHATHUS

CocraBiieHHe MOJEKYISPHBIX U CTPYKTYPHBIX (DOPMYIT a30TCOIEpKaIInx
OpraHnyveckux coequHeHnil. CocTaBieHUE ypaBHEHHI peakifil O CXEME.
Pemenue 3a1a4 1 ynpaxHEeHUH 110 TEME.

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

. N N 1 2
COCIMHEHMUS. OpraHMYecKux coenHeHn. CoCTaBlIeHUE YPaBHEHUN PEaKLUM 110 CXEME.
Hykneunosbie Pemenue 3aa4 1 yrnpaxHeHUM 110 TEME.
KHUCJIOTBI

ﬂﬂ}l XapakmepucmuKku ypOo6Hs OCB0€EHUS y’-le6H020 mamepuana UCnoib3yronmcs Cﬂebyiomue 0003HaUeHU.

1. — o3naxomumenvHulll (Y3Hasanue panee U3yueHHblx 00bEKMos, CGOUCMSE), 2. — penpoOyKMueHbIll (bINOIHEHUE OesIMENbHOCIMU N0 00PA3YY, UHCIPYKYUU UTU OO PYKOBOOCTHBOM,)
3. — npodyxmugnblll (niaHuposanue u camocmosmenbHoe 6binoaHeHUue OesmeabHOCIL, peuleHe nPoodIeMHbIX 3a0ay)
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2.4. Conep:xanue pa3iejioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne ®opma
HaunmenoBanue
Coneprxanue pasnuena TEKYILEro
pa3aesioB U TeEM
KOHTPOJISI
| 2 3 4
2 cemecmp
Hayunsle MeTObI TO3HAHMS BELIECTB U XUMUYECKUX v
SIBIICHUH. POJIb SKCIIEpUMEHTA U TEOPUU B XUMMUH.

BBenenune 3HadeHne XuMuH 1pu ocBoeHnu npodeccuii CI10 u
cneuuanbHoctelt CI1O ecTecTBeHHO-HAYYHOTO TPOQHIIS
poheCCHOHAITBHOTO 00Pa30BaAHUS.

Paznen 1. OOuias 1 HeoprauuyecKast XUMHS

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

cnencreus. M3smepenue Bemecrsa. Macca aToMOB U
MOJIEKYJ. ATOMHas equHuLa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJieKyJisipHas maccsl. KonnyecTBo BeiecTsa.
Yucno ABoranpo. MonsipHas macca. 3akoH ABOrajpo U €ro
ciieACTBUs. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMM. ArperatHble COCTOSHMS BeulecTBa. TBepaoe
(kpucTaumueckoe u aMop(HOE), KHUIKOE U Ta3000pa3Hoe
arperaTHble COCTOsIHUS BelecTBa. CMecH BEIIECTB.
Paznnuns Mmexay cMecsiMu M XUMUYECKUMUCOETMHEHUSIMH.
MaccoBast u 00beMHas 10711 KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPECTABIEHUS O CTPOEHUH aToMa. vV, T
Crpoenne atoma. | KopryckyJsipHO-BOJIHOBOH Iyalli3M YacTHUL MUKPOMUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI M HEUTPOHBI.
3aKOH U W30TONBI M HYKIM/IBL. DNEKTPOHHAs 000I04YKa AaTOMOB.
[lepuognueckast | [loHsTHE 00 31EKTPOHHON OPOUTANIU U DJIEKTPOHHOM
cUcTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB Jl. 1. | 2JIeKTpOHOB 110 3HEPTeTUYECKUM YPOBHSAM, IOYPOBHSM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruu, npuHuumnom I[aynu u npaBunom I'yHaa.
DNeKTpOHHBIE KOHPUTYpAIIUHA ATOMOB XUMHYECKUX
3J€MEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUUYECKHUX
AJIEMEHTOB. DJIEKTPOHHAS KJIacCU(PUKAIUS XUMUIECKUX
JJIEMEHTOB: S-, p-, d-, f-onemenTsl. [lepuonnyeckas
cucTema M cTpoeHue aroMa. OU3ndecKui CMbICIT
MOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB I'PYIIIIBI U
nepuoja. [leppuoanyueckoe N3MEHEHHE CBOMCTB 3JIEMEHTOB:
paauyca aToMa; SHEPTMH HOHU3AIUY;
AIEKTPOOTPUIIATENHHOCTH. [[pUYMHBI H3MEHEHUS
METAJUIMYECKUX U HEMETAITIMYECKUX CBOIMCTB JIIEMEHTOB B
TpyIIax ¥ IepUoax, B TOM YHCIIe OOJIBIINX U
cBepxOonpimx. 3Hauenue [leproandeckoro 3akoHa u
[Iepnonnueckoil cuCTEMBbl XMMUYECKUX 371eMEHTOB /1. .
MenieneeBa i pa3BUTUS HAYKU U IOHUMaHUS
XUMHUYECKON KapTUHBI MUDPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTHEe 0 XUMHYECKOM CBSA3H. THUITBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKask U BOJIOPO/IHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHas
cBs3u. MonHas xumu4deckas cBsa3b. KpaitHuii ciyydait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXxaHu3M 00pa3oBaHHUs
WOHHOU CBsI3U. IOHHBIE KPUCTAIUNIMYECKUE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMHU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINN B METAJIIIaX U
craBax. CBOMCTBA METAJNIMYECKOU cBA3U. Bomopoanas
XUMHYECKast CBA3b. MexaHn3M 00pa30oBaHUs TaKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIIpHAsT U
BHYTPUMOJICKYJISIpHAS BOJOPOAHBIC CBsi3U. DU3nuecKue
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHaumoHHOE Yucio
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHsIsl 1 BHeLIH:s cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMU4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKuu.
Peakuuu, naymue 6e3 n3MEHEHHsI KAYECTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNS XMMHYECKUX peakunid. BHyTpeHHss 3Heprus,
sHTaNBIHA. TernnoBoi 3(HeKT XUMUIECKUX PEaKITHIA.
Tepmoxnmuueckue ypaBHeHus. CTaHnapTHas! SHTAJIBIINS
peakmuii u oopazoBanus Bemects. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pPEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacCTHIL.
['pyOoaucniepcHble U TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEeKT
Tunnans. Koarynsanus B KOJIOMIHBIX PacTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEIIA U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJIUTUYECKON JUCconMaui. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU THIIAMU
XUMHUYECKUX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CUIIBHBIE U CPETHUE DIIEKTPOJIUTHI.
Hucconmarus Boasl. Bomopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB YIEKTPOJUTOB. [ MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOU IEATEIBHOCTH YEIOBEKA.
OO6parumblii ruApoaN3 cosield. CTyIeHYaThIi THIPOIIU3.
[IpakTyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAaHOBUTENBH | OKHMCIUTEIBHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTD.
bI€ pEaKIUU. Knaccudukanus oKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIMAJIOB (3JIEKTPOXUMHUYECKUHN psAJ HAIIPSKEHUH
MeTaJljIoB). ['abBaHNYECKUE 3JIEMEHTHI U IPUHIUIIBI UX
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
aNEeKTposIUTOB. [Iponecchl, mpoucxonauive Ha KaToue u
aHoJie. Y paBHEHUS 3JIEKTPOXUMUYECKHX ITPOLIECCOB.
[IpakTHUeckoe NPUMEHEHUE JIEKTPOJIN3aA.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupuUKalus, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCOOBI MosryueHust). Metaiuisl. [lonoxxenue
METAJUIOB B IEPHOAMYECKON CHCTEME U 0COOCHHOCTH
BeIHecTBa. cTpoeHus ux aromoB. O0nme puznyeckue 1 XUMHYECKHUe
cBoiicTBa MeTaiioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crnioco0bl noay4yenus meramioB. Hemerasmiel. [lonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0nMe pu3nyeckue 1 XUMHYECKUEe
cBoiicTBa HeMeTaoB. [IpombliieHHBIE U Ta0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHCIOTHI OpraHuyeckue
KJIaCChl u Heopranunyeckue. Knaccudukanmst opraHn4eckux u
HEOPraHMYeCKUX | HEOpraHW4ecKux KucioT. OOmue cCBOWCTBA KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKHE U HEOpraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyeckas CBsA3b MEXIY
KJIACCAaMH OPraHUYeCKNX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BOWCTBEHHOE MOI0KEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
Pone Bopopona B )xuBOM U HexUBOU nipupoae. Boxa. Ponb
BOJIbI KaK Cpe1000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmias xapakTepucTHKa
1iesnouHbIX MeTayoB. [lonyuenue, puznueckue u
XMMHUYECKHE CBOMCTBA IEIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJIbKoreHoB. [lonyuenue, ux ¢pusndeckue u
XUMHUYeCKHe cBorcTBa. DieMmeHTsl [V , V A-rpynm. OO0mas
XapaKTEPUCTHUKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxenus B [lepuognueckoii cucreme anemeHnToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannydeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumun. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHHS TEOPUU CTPOeHUs A. M.
byrtneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHiuecKrx BEIIeCTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoi 1enu. [lousaTue pyHKIMOHATHHON
rpynsl. [loHsTHE O TUIIAX U MEXaHHU3MaX peakIuil B
OPraHU4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTJIEBOOPO/IbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
pCACIIbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
MpeiebHBIX YTIIEBOAOPOIOB. XUMUYECKUE CBOWCTBA
aJIKaHOB. Peakunu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMbliieHHbIE CIOCOOBI MOTYYEHHS alTKaHOB:
IMOJIYUCHHUEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOTyYeHNUE CHHTETUYECKOT0 OEH31HAa,
razuuKanus yris, rTupupoBaHUE alIKaHOB.
JIaGopaTopHble crIOCOOBI MOIYYESHUS aTKAaHOB: CUHTE3
Bropua, nexap-0okcunupoBaHue, TuIpoian3 kapouaa
amoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lonydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakinu nprucoeIMHeHus 1
pajuKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YTJIEBOJOPOABI

['omonoruueckuii psan u odmas Gopmysia aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIIaccoBas,
YIJIEPOTHOTO CKEJIETa, MOJIOKEHUS KPATHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIIUH,
runpupoBanus. [Ipasuno MapkoBHuKOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lousTue u
KJaccUUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PACIIOJIOKEHHUIO KPATHBIX CBSI3EH B MOJIEKYJIE.
Homenknarypa 1ME€HOBBIX YIJI€BOIOPOI0B. XUMUUYECKUE
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 yIIeBoJOpOaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakuust Kyueposa. [IpaBuno MapkoBHUKOBa
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MPUMEHUTEIBHO K areTuieHam. [1o1BHKHOCTh aToMa
BOJI0poAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCIIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoA0po10B. [lonuBuHmmaneTar.
[Tonyuenue ankuHoB. [losydyeHune anieTuieHa NMpPoIU30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMatuueckue
YIJIIEBOIOPOABI

Benzoun kak npenacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun Oenzona. 'omonoru 6eH3051a, UX HOMEHKJIATypa,
obmras popmyna. Ouznueckre CBOMCTBA apEHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOreHUPOBAHUS,
IKWINPOBAHUSI, HUTPOBaHUs, CyibbupoBanus. Peakiuu
THJIPUPOBAHUS M IPUCOCTUHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKH APOMATUYCCKUX YTIIECBOJIO-
polloB. ApomaTu3aliys alkaHOB U I[IUKJIOATKAHOB.
AnkunupoBaHue OeH307a.
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Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxnenue B mpupojie, coctaB U (U3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukamnus HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IeieHHs,
WX UCHoJib30BaHue. Bropuunas nepepadboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIYTHOTO T'a30B,
HX MPAKTUYECKOE UCTO0JIb30BaHUE. KaMeHHBIN yroib.
OCHOBHBIE HaNPABJICHMS UCIIOJIb30BaHUSI KAMEHHOTO YIJISL.
KokcoBanue KaMEHHOTO YTJisl, BA)KHEHIINE MPOLYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE acTIeKThl JOOBIYH,
nepepabOTKH U UCTIOIb30BaHUSI TOPIOYHMX MCKOIMAEMBbIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Krnaccudukanus cnupToB 10 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 Qusnyeckue cBorcTBa. ['oMoaoruueckuil psy
MpeAeNIbHBIX OJJTHOATOMHBIX cIUPTOB. 30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKHE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH MPEENIbHBIX OJTHOATOMHBIX CIIUPTOB.
Peakuuu, noarBepkaaronme KUCIOTHbIE CBOWCTBA
cupToB. Peakiiuu 3amenieHus: THIPOKCHUILHOU TPYIIITHIL.
MexMonekysipHas Jeruapatanns ClIUPTOB, YCIOBUS
obOpazoBanus TPOCThIX A3(PupoB. CrIocoObI MOTYISHUS
cnupToB. ['maponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ MpoBeAcHUs. BoccTaHOBIEHNE
KapOOHUJILHBIX COEAMHEHUN. MHOTOATOMHBIE CIIUPTHI.
N3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB MHOTOAQTOMHBIX CITUPTOB, MX KAU€CTBEHHOE
oOHapyxeHue. OTAeNbHbIe PEACTABUTENH:

18




STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX MOJTYYCHUS,
MpakTuyeckoe npumeHenne. eHos. INEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue GeHosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA U THIPOKCHIIBHOM IPYIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIHS ero
XMMHYECKOro crpoeHus. bpomupoBanue deHona
(xauecTBEHHas peakus), HUTpOBaHUE (MIMKPUHOBAs
KHCJIOTa, e CBOIcTBa U npuMeHeHue). OOpasoBaHue
OKpAaIlIeHHBIX KOMILIEKCOB ¢ noHoM Fe*”. Tlpumenenue
¢enona. IloaydyeHue geHosa B IPOMBIIIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue pspl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEUHEHUAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOU Ipyninbl. MI30Mepus 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAKIIMM HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
noJjiyuyeHue KapOOHUIIbHBIX coeAuHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIUICHHOCTH.
Anblerujipl 1 KETOHbI B pHpoJie (3¢upHbIe Macia,
dbepomonsnl). [Tonyderrne kKapOOHUIBHBIX COSAMHCHHIA
OKHCJICHUEM CIIUPTOB, TUApATALIMEN aJKHHOB, OKHCICHUEM
YIJIEBOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI B UX
MIPOU3BOIHBIC

[TonsaTne o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWIIbHOM Tpymiibl. 'oMonorndeckuii psi
MpeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBOMCTBA
KapOOHOBBIX KHca0T. OOpa3zoBaHue PyHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepudukani. AHTHAPUABI KapOOHOBBIX KUCIIOT, X
nojiyyeHue u npuMmenenue. CriocoObl morydeHust
KapOOHOBBIX KUCIOT. OOLIME CrIOCOOBI MOTYUYEHHUS:
OKHCJICHHE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJlern10B. BaxkHeiiue npeacraBuTenn KapOOHOBBIX
KHCJIOT, X OMosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KHcioTaMUu. CriocoObl
MOJIy4€HHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpercTaBUTEINb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pupoB. KUphl Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJSIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
WX HUCIIOJIb30BaHKE B OBITY U MpOMBIIITIeHHOCTH. Coun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M OOIIECTBA.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THOW KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CHUpTa: B3aMMOJICUCTBHUE TITIOKO3bI C THAPOKCHUIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHE ITI0KO03bl. PPYKTO3a KaK U30MEp
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMHUECKUX
CBOMCTB IIIOKO3bI U ppyKTO3bl. DPYyKTO3a B MPUPOJE U €€
ouosorudeckas poib. Jucaxapuasl. CtpoeHue
nucaxapusioB. CTpoeHre U XUMUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a u MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. O01IEE CTPOECHUE TTOJIMCAXAPUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. @u3znueckue cBocTBa
Kpaxmaja, ero HaX0XJACHUE B IPUPOJIE U OUOTOTHYecKas
pounb. I'nmukoreH. XuMHYECKHE CBOMCTBA Kpaxmasa.
CpaBHEHHE CBOMCTB KpaxmaJia U 1EJUTFOI03BI.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, Ps/AbI IpesieNbHbIX alu(paTUYECKUX U apOMaTHUECKUX
AMUHOKHCIIOTBI, | aMUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUYECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyyeHne aMuHOB.

[TonaTne 06 aMUHOKHCIIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB
aAMUHOKHCIIOT U €€ MPUYHMHBI. Peakium KoH1eHcauu.
Ilentuanas cBsi3p. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyyenre aMuHOKHUCIOT, UX
npUMeHeHue U Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YeTBEPTHUHAS CTPYKTYphI OEIIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypaus, TuapoIin3,
KayecTBEHHbIE (LBETHBIE) peakuuu. buongornueckue
(GyHKIIMU OEIKOB, MX 3HAYCHHUE.

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

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

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

No ®dopma
HaumenoBanue
Copepxanue pazzeina TEKYIIETo
pa3enoB U TeM
KOHTPOJISI
1 2 3 4
2 cemecmp
HayuHble MeTo/1bI TO3HAHUS BELIECTB U XUMUYECKHUX v
sBJIeHUH. PoJb KCniepuMeHTa 1 TeOpUr B XUMHUU.

Beenenue 3HaueHnue xuMuu ipu ocBoenuu npodeccuit CI10 u
cnenuansHocTeit CITO ecTecTBeHHO-HAYyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00pPa30BaHHUS.

Pazgen 1. O0mas u HeopraHudecKasi XUMHsI

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

cnenctus. Mi3amepenue BemectBa. Macca aToMOB U
MOJIEKYJI. ATOMHAas equHuIa Macchl. OTHOCUTENbHBIE
aTOMHas U MoJieKyJsipHasi Mmacchl. KonnyecTBo BemiecTsa.
Uucno ABoraapo. MomsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
crnencTBusl. MoJsipHbI 00beM BEUIeCTB B ra3000pa3HOM
COCTOSIHMM. ATperaTHble COCTOSIHMSI BelllecTBa. 1Bepoe
(kpucTamnueckoe 1 aMop(HOE), KHUIAKOE ¥ ra3000pa3HOE
arperarHble cocTosiHus BeulecTBa. CMecH BELIECTB.
Paznuums Mexxay cMecsiMu M XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHas 10JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPECTABIIEHUS O CTPOEHUU aToMa. vV, T
Crpoenne atoMa. | KopryckyssipHO-BOJIHOBOH IyaJlu3M YacTHUL MUKPOMHpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKiIOHBI: TPOTOHBI M HEUTPOHBI.
3aKOH U W30TONBI M HYKIM/IBL. DNEKTPOHHAs 000I04YKa aTOMOB.
[lepuoanueckass | [loHsTHE 00 31EKTPOHHON OPOUTAIIU U DJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2IeKTpOHOB 110 3HEPT€TUYECKUM YPOBHSAM, IOYPOBHSIM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruu, npuHuumnom I[aynu u npaBunom I'yHaa.
DNeKTpOHHBIE KOHPUTYpAIIUHA ATOMOB XUMHYECKUX
3JIEMEHTOB. BajieHTHBIE BO3MOXKHOCTH aTOMOB XMMHYECKHUX
AJIEMEHTOB. DJIEKTPOHHAS KJIacCU(PUKAIUS XUMUIECKUX
AJIIEMEHTOB: S-, p-, d-, f-27IeMeHTEI.

[Tepuonuueckas cucteMa U cTpoeHre aroma. OU3N4YeCcKuil
CMBICJI IOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoja. [lepuoanyueckoe N3MEHEHHE CBONCTB
3JIEMEHTOB: paJnyca aToOMa; SHEPruy HOHU3ALNH;
3JIEKTPOOTPULIATEIBHOCTH. [[pUUnHbBI N13MEHEHUS
METAUINYECKUX 1 HEMETAIUIMYECKUX CBOMCTB 3JIEMEHTOB B
TpyIIax ¥ IepUoax, B TOM YHCIIe OOJBIINX U
cBepxOonpimx. 3Hauenue [leproandeckoro 3akoHa u
[Iepnonnueckoil cHCTEMBbl XMMUYECKUX 371eMEHTOB /1. 1.
MeneneeBa AJis pa3BUTUS HAYKU U IOHUMaHUS
XUMHYECKOW KapTUHBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTHEe 0 XUMHYECKOM CBSA3H. THUITBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKask U BOJIOPO/IHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHas
cBs3u. MonHas xumu4deckas cBsa3b. KpaitHuii ciyydait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXxaHu3M 00pa3oBaHHUs
WOHHOU CBsI3U. IOHHBIE KPUCTAIUNIMYECKUE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMHU.
MeTtannndeckas XuMudeckas cBg3b. OcoObIN THIT
XUMHYECKOM CBSI3H, CYLIECTBYIOLINN B METAJIIIaX U
craBax. CBOMCTBA METAJNIMYECKOU cBA3U. Bomopoanas
XUMHYECKast CBA3b. MexaHn3M 00pa30oBaHUs TaKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyIIpHAsT U
BHYTPUMOJICKYJISIpHAS BOJOPOAHBIC CBsi3U. DU3nuecKue
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHaumoHHOE Yucio
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHsIsl 1 BHeLIH:s cdepa
KoMIUIEKCOB. HOMEHKIaTypa KOMIIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMU4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKuu.
Peakuuu, naymue 6e3 n3MEHEHHsI KAYECTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOsITHOCTH
IIPOTEKAHNS XMMHYECKUX peakunid. BHyTpeHHss 3Heprus,
sHTaNBIHA. TernnoBoi 3(HeKT XUMUIECKUX PEaKITHIA.
Tepmoxnmuueckue ypaBHeHus. CTaHnapTHas! SHTAJIBIINS
peakmuii u oopazoBanus Bemects. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pPEaKIUH.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TakKe MO pa3Mepy MX YacCTHIL.
['pyOoaucniepcHble U TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEeKT
Tunnans. Koarynsanus B KOJIOMIHBIX PacTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionsarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEIIA U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJIUTUYECKON JUCconMaui. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU THIIAMU
XUMHUYECKUX CBA3EH. OCHOBHBIE MMOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CUIIBHBIE U CPETHUE DIIEKTPOJIUTHI.
Hucconmarus Boasl. Bomopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB YIEKTPOJUTOB. [ MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOU IEATEIBHOCTH YEIOBEKA.
OO6parumblii ruApoaN3 cosield. CTyIeHYaThIi THIPOIIU3.
[IpakTyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTAaHOBUTENBH | OKHMCIUTEIBHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTD.
bI€ pEaKIUU. Knaccudukanus oKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XMMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KM€ ITPOLIECCHI MIOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIMAJIOB (3JIEKTPOXUMHUYECKUHN psAJ HAIIPSKEHUH
MeTaJljIoB). ['abBaHNYECKUE 3JIEMEHTHI U IPUHIUIIBI UX
pabotbl. CocTaBieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
DNEeKTPOIU3 PacIlIaBOB U BOAHBIX PACTBOPOB
aNEeKTposIUTOB. [Iponecchl, mpoucxonauive Ha KaToue u
aHoJie. Y paBHEHUS 3JIEKTPOXUMUYECKHX ITPOLIECCOB.
[IpakTHUeckoe NPUMEHEHUE JIEKTPOJIN3aA.
Tema 1.7. Knaccudukanus Heopranmdeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BewecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupuUKalus, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CcIIOCOOBI MosryueHust). Metaiuisl. [lonoxxenue
METAJUIOB B IEPHOAMYECKON CHCTEME U 0COOCHHOCTH
BeIHecTBa. cTpoeHus ux aromoB. O0nme puznyeckue 1 XUMHYECKHUe
cBoiicTBa MeTaiioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crnioco0bl noay4yenus meramioB. Hemerasmiel. [lonoxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0nMe pu3nyeckue 1 XUMHYECKUEe
cBoiicTBa HeMeTaoB. [IpombliieHHBIE U Ta0OpaTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPHUIbI KApOOHOBBIX KUCIOT. KHCIOTHI OpraHuyeckue
KJIaCChl u Heopranunyeckue. Knaccudukanmst opraHn4eckux u
HEOPraHMYeCKUX | HEOpraHW4ecKux KucioT. OOmue cCBOWCTBA KUCIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKHE U HEOpraHUYECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyeckas CBsA3b MEXIY
KJIACCAaMH OPraHUYeCKNX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BOWCTBEHHOE MOI0KEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
Pone Bopopona B )xuBOM U HexUBOU nipupoae. Boxa. Ponb
BOJIbI KaK Cpe1000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmias xapakTepucTHKa
1iesnouHbIX MeTayoB. [lonyuenue, puznueckue u
XMMHUYECKHE CBOMCTBA IEIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KpeMHHUS,
raJIoreHoB, XaJIbKoreHoB. [lonyuenue, ux ¢pusndeckue u
XUMHUYeCKue cBorcTBa. DieMmeHTsl [V , V A-rpymm. OO0mias
XapaKTEPUCTHUKA 3JIEMEHTOB 3TUX IPYII HA OCHOBAHUHU UX
nonoxenus B [lepuognueckoii cucreme anemeHnToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Oprannydeckas Xumust

10

Tema 2.1
[Ipenmer
OpraHu4ecKon
xumun. Teopus
CTPOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOPUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHus A. M.
byrtneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJENN).
Krnaccudukanus opraHiuecKrx BEIIeCTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepogHoM 1enu. [lousaTue pyHKIMOHATBHON
rpynsl. [loHsTHE O TUIIAX U MEXaHHU3MaX peakIuil B
OPraHN4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTJIEBOOPO/IbI

[Tonsitue 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHHUS
pCACIIbHBIX YITICBOAOPOAOB. AnKaHbBI KaKk npeaACTaBUTCIIN
MpeiebHBIX YTIIEBOAOPOIOB. XUMUYECKUE CBOWCTBA
aJIKaHOB. Peakunu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MIPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblieHHbIe CIOCOOBI MOTYYEHHS aTKaHOB:
IIOJIYUCHHUEC U3 ITPUPOAHBIX HCTOYHHUKOB, KPCKHHT
napauHOB, MOTyYeHNUE CHHTETUYECKOT0 OEH31HAa,
razuuKanus yris, rTupupoBaHUE alIKaHOB.
JIaGopaTopHble crIOCOOBI MOIYYESHUS aTKAaHOB: CUHTE3
Bropua, nexap-0okcunupoBaHue, TuIpoau3 Kapouaa
amoMuHus. ['oMonoruueckuit psii ¥ HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lonydenue u
¢u3nyeckre CBOMCTBA LUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peakiuu nprucoeIMHeHus 1
palluKaJIbHOTO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YTJIEBOJOPOABI

['omonoruueckuii psan u odmas Gopmysia alKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIIaccoBas,
YIJIEPOTHOTO CKEJIETa, MOJIOKEHUS KPATHON CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI 3TUIICHOBBIX
YIJ1€BOAOPO0B. PU3NYECKUE CBOKCTBA AJTKEHOB.
XHUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunu
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THAPATAIINH,
runpupoBanus. [Ipasuno MapkoBHuKOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus ankeHoB. [lousTue u
KJaccUUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PACIIOJIOKEHHUIO KPATHBIX CBSI3EH B MOJIEKYJIE.
HomeHnknarypa 1ME€HOBBIX YIJIEBOIOPOJOB. XUMUUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusarus 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 yIIeBoJOpOaoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOJIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakuust Kyueposa. [IpaBuno MapkoBHUKOBa
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MPUMEHUTEIBHO K areTuieHam. [1o1BHKHOCTh aToMa
BOJI0poAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCIIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX yIiieBoA0po10B. [lonuBuHmmaneTar.
[Tonyuenue ankuHoB. [losydyeHune anieTuieHa NMpPoIU30M
MeTaHa U KapOMJIHBIM METOAOM.

14

Tema 2.5.
ApoMatuueckue
YIJIIEBOIOPOABI

Benzoun kak npenacraButens apeHoB. PazBurue
npesicTaBiIeHu o ctpoeHnnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun Oenzona. 'omonoru 6eH3051a, UX HOMEHKJIATypa,
obmras popmyna. Ouznueckre CBOMCTBA apEHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOreHUPOBAHUS,
IKWINPOBAHUSI, HUTPOBaHUs, CyibbupoBanus. Peakiuu
THJIPUPOBAHUS M IPUCOCTUHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OE€H3071a.
[IpupoaHbIE HCTOYHUKH APOMATUYCCKUX YTIIECBOJIO-
polloB. ApomaTu3aliys alkaHOB U I[IUKJIOATKAHOB.
AnkunupoBaHue OeH307a.
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Tema 2.6.
[Ipuponubie
UCTOYHUKHU
YIJIEBOJIOPOJOB

Haxoxnenue B mpupojie, coctaB U (U3NYECKUE CBOWCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukamnus HeQTH, OCHOBHBIE (PpaKLIUU ee pa3/IeieHHs,
WX UCHoJib30BaHue. Bropuunas nepepadboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansiii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOIYTHOTO T'a30B,
HX MPAKTUYECKOE UCTO0JIb30BaHUE. KaMeHHBIN yroib.
OCHOBHBIE HaNPABJICHMS UCIIOJIb30BaHUSI KAMEHHOTO YIJISL.
KokcoBanue KaMEHHOTO YTJisl, BA)KHEHIINE MPOLYKTHI
3TOTO Tpoliecca. DKOJIOTUYECKUE acTIeKThl JOOBIYH,
nepepabOTKH U UCTIOIb30BaHUSI TOPIOYHMX MCKOIMAEMBbIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Krnaccudukanus cnupToB 10 TUIY YTIEBOJIOPOIHOTO
paaukana, Yuciy TUIAPOKCHIBHBIX TPYII U THITYy aToMa
yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHOM TPYHIION.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue cTpoeHus: CiupToB Ha
ux ¢pu3ndecKue CBOMCTBa. [ OMONOTHYEeCKU psifg
MpeAeNIbHBIX OJJHOATOMHBIX cIUPTOB. M30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas Gopmya.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB. PeakiimoHHas
CIOCOOHOCTH MPENETbHBIX OJHOATOMHBIX CITHPTOB.
Peaknuu, noareepkaarome KUCIOTHBIE CBOWCTBA
cnupToB. Peakniuu 3amenieHus TUIPOKCUILHOM TPYIIITHIL.
MexMonekysipHas Jeruapatains ClIUpTOB, YCIOBUS
obOpazoBanus TPOCThIX A3(PupoB. CrocoOb! MOTyISHUS
cnupToB. ['maponu3 ranoreHankaHoB. [ 'uaparanus
AJIKEHOB, YCIJIOBHS €€ poBeJeHUs. BoccTaHOBIeHUE
KapOOHUJILHBIX COEAMHEHUN. MHOTOaTOMHBIE CITUPTHI.
N3omepust 1 HOMEHKIIATypa NpeICTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB MHOTOAQTOMHBIX CITUPTOB, MX KAU€CTBEHHOE
oOHapyxeHue. OTAeNbHbIe PEACTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX MOJTYYCHUS,
MpaKkTUYecKoe npuMeHeHne. eHos. DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue GeHosa. B3aumuoe BnusHue
apoOMaTHYECKOI0 KOJIbLIA U THIPOKCHIIBHOM IPYIIIBL.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIHS ero
XMMHYECKOro crpoeHus. bpomupoBanue deHona
(xauecTBEHHas peakus), HUTPOBaHUE (TMKPUHOBAs
KHCJIO0Ta, e cBOiicTBa U npumeHenue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIEKCOB ¢ noHoM Fe*”. Tlpumenenue
¢enona. IloaydyeHue geHosa B IPOMBIIIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue pspl aIbIErua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEUHEHUAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOU Ipyninbl. MI30Mepus 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAKIIMM HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
noJjiyuyeHue KapOOHUIIbHBIX coeAuHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIUICHHOCTH.
Anblerujipl 1 KETOHbI B pHpoJie (3¢upHbIe Macia,
dbepomonsnl). [Tonyderrne kKapOOHUIBHBIX COSAMHCHHIA
OKHCJICHUEM CIIUPTOB, TUApATALIMEN aJKHHOB, OKHCICHUEM
YIJIEBOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI B UX
MIPOU3BOIHBIC

[TonsaTne o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWIIbHOM Tpymiibl. 'oMonorndeckuii psi
MpeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBOMCTBA
KapOOHOBBIX KHca0T. OOpa3zoBaHue PyHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepudukani. AHTHAPUABI KapOOHOBBIX KUCIIOT, X
nojiyyeHue u npuMmenenue. CriocoObl morydeHust
KapOOHOBBIX KUCIOT. OOLIME CrIOCOOBI MOTYUYEHHUS:
OKHCJICHHE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJlern10B. BaxkHeiiue npeacraBuTenn KapOOHOBBIX
KHCJIOT, X OMosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(PUPOB, MEKKIIACCOBAS
n3oMepus ¢ KapOOHOBBIMU KHcioTaMUu. CriocoObl
MOJIy4€HHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpercTaBUTEINb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pupoB. KUphl Kak CIIOKHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJSIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
WX HUCIIOJIb30BaHKE B OBITY U MpOMBIIITIeHHOCTH. Coun
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrneBonax. Kiaccudukanus yrieBomos. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapuabl. bruosornyeckas posib
YTJICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M OOIIECTBa.
Momnocaxapunsl. ['1110k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THOW KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CHUpPTa: B3aMMOJICHCTBHE TIIIOKO3bI C TUAPOKCHIOM MEIN
(IT). Paznuunbie TUIIBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHE ITI0KO03bl. PPYKTO3a KaK U30MEp
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMHUECKUX
CBOMCTB IIIOKO3bI U ppykTO3bl. DpyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CtpoeHue
nucaxapusioB. CTpoeHre U XUMUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a u MaJIbT03a KaK U30MEPhI CaXxapo3bl.
[Tonucaxapuasl. O01IEE CTPOECHUE TTOJIMCAXAPUIOB.
Crpoenue MoiieKyJibl Kpaxmaina. @u3znueckue cBocTBa
Kpaxmaja, ero HaX0XJACHUE B IPUPOJIE U OUOTOTHYeCKas
pounb. I'nmukoreH. XuMHYECKHE CBOMCTBA Kpaxmasa.
CpaBHEHHE CBOMCTB KpaxmaJia U 1EJUTFOI03BI.

20 | Tema 2.11. Knaccudukanuus u uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, Ps/AbI IpesieNbHbIX alu(paTUYECKUX U apOMaTHUECKUX
AMUHOKHCIIOTBI, | aMUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUYECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyyeHne aMuHOB.

[TonaTne 06 aMUHOKHCIIOTAX, UX KJIACCH(PHUKAIMS U
cTpoeHHe. [[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB
aAMUHOKHCIIOT U €€ MPUYHMHBI. Peakium KoH1eHcauu.
Ilentuanas cBsi3p. CHHTETUUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyyenre aMuHOKHUCIOT, UX
npUMeHeHue U Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YeTBEPTHUHAS CTPYKTYphI OEIIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypanus, TuapoIin3,
KayecTBEHHbIE (LBETHBIE) peakuuu. buongornueckue
(GyHKIIMU OEIKOB, MX 3HAYCHHUE.

21 | Tema 2.12. v, T
HykienHoBble KUCI0THL. HyKIeMHOBbIE KHCIOTBI KaK

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

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

2.4.4. CoaepxaHue caMOCTOATEILHOMH PadoThI

He npexycmorpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOT0 oOOecmedeHUs ISl CAMOCTOSITEJbHOW PadoThI
00y4YaKOIIHUXCS M0 TUCHHILINHE

He npexycmoTpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTUH NPU NMPOBEACHUM JIEKIU

Bup! npuMeHsieMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHl

Koi-Bo
Jac

1 2 3 4

1 Benenue. Tema 1.1. Xumusi — Hayka 0 BelleCcTBax 1

Tema 1.2. Ctpoenue atoma. [lepuoandeckuii 3aKoH 1
2 [[lepuoauueckas cuctemMa XUMHUYECKUX 37eMeHToB /1. U. 1
Menneneesa

3 [Tema 1.3. Ctpoenue BemiecTBa

4 Tema 1.4. Xumudeckue peakuu

5 [Tema 1.5. lucnepcHble cuctembl. PacTBopbI

[SRa N [ S [ —

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

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

Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPIraHUYECKUX 1
COCIUHCHMMH HUKT-TexHonoruu,

9 [Tema 1.9. Xumus 31eMEeHTOB [TpoGieMHBIE JIEKIIHUH,

— N

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

11 [Tema 2.2 IIpenenbHbIe YTIEBOAOPOIbI MYJIbTUMETHIHBIC

Ipe3eHTalluu
12 [Tema 2.3. DTHIICHOBBIC U TUEHOBBIC YTIICBOAOPOIbI p 1

13 [Tema 2.4. AueTuineHOBbIE YITIEBOIOPOIbI

14 [Tema 2.5. ApomaTHueCcKHe yTII€BOIOPOIbI

15 [Tema 2.6. IIpupogHble HCTOYHUKH YTJIEBOIOPOIOB

16 [Tema 2.7. I'unpoKCUIbHBIC COSAMHEHUS

17 [Tema 2.8. Anpaeruanbl 1 KETOHEI

18 [Tema 2.9. KapOoHOBBIE KUCIOTHI M UX IPOU3BOIHEIC

19 |Tema 2.10. YrieBoast

20 [Tema 2.11. AMHHBI, aMUHOKHCIIOTHI, OCJIKH

[SRN G [ [ [ S— — ] G— o — [ — () U [ —y

Tema 2.12. A3oTcoaeprKkaline reTepoLruKInIecKue

21
coeauHenys. HyknenHOBbIE KUCIOTBI

N
[\

Toro o kypcy
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3.2. O0pa3oBaTe/ibHbIE TEXHOJOTUH MPHU MPOBEACHUM NMPAKTHYECKUX 3aAHATHIA

Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOT U1
1 |Bsenenue. Tema 1.1. Xumust — Hayka o BeliecTBax 1
Tema 1.2. Ctpoenue atoma. [lepuogndeckuii 3aKoH 1 1
2 |Ilepuoanyeckas cucteMa XUMUYECKUX meMeHToB /1. 1.
Menneneesa
Tema 1.3. CtpoeHue BelecTBa 1
4 |Tema 1.4. Xumuueckue peakiuu 1
Tema 1.5. lucnepcHeie cuctemsl. PacTBopsl 1
6 Tema 1.6. OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1
DIEKTPOXUMHUYECKUE TIPOLIECCHI
7 |Tema 1.7. Knaccudukanus Beuiects. [IpocTeie BemecTsa. 1
] Tema 1.8. OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX U 3
OPTraHUYE€CKUX COCTUHCHUMN
9 |Tema 1.9. Xumus 31€eMeHTOB 2
TpaguunoHHOE
10 Tema 2.1 Ilpenmer opranudeckoit Xumun. Teopusi CTPOCHHSI CEMUHApPCKOE
OpPTraHUYECKUX COCIMHEHUM 3aHsATHE, pa3dop
11 |Tema 2.2 IlpenenbHbie YTIAEBOIOPOIbI PCLICHNA 38124 1
12 |Tema 2.3. DTUICHOBBIC W JUCHOBBIC YTIIEBOIOPOIBI 1
13 |Tema 2.4. AuieTuneHoOBbIE YIIEBOAOPO/IBI 1
14 |Tema 2.5. ApoMaTu4ecKue yrieBOI0POIbI 1
15 |Tema 2.6. IIpupoaHble HCTOUHUKH YIIIEBOJOPOIOB 1
16 |Tema 2.7. 'uIpoKCHIBHBIC COCTUHCHHS 1
17 |Tema 2.8. Anpaeruanbl 1 KETOHEI 1
18 |Tema 2.9. KapOOHOBBIE KUCIIOTHI U MIX TIPOU3BO/IHBIC 1
19 |Tema 2.10. YraneBoast 1
20 |Tema 2.11. AMHHBI, aAMUHOKHCIOTEI, OCIKH 1
1 Tema 2.12. AzoTcojepKaiiue reTeporuKInIecKue 1
coenuHeHus. HykienHoBbIe KUCIOTHI
Hroro no xypcy 24
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4. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI TUCHHUITJIMHBI

4.1. MaTepuainbHO-TeXHUYECKasi 0a3a, HeoOX0oAMMAsI IJI1 OCYIIeCTBJIEeHHs 00pPa30BaTEJILHOI0
npouecca no TUCHHIJIHHE

Peanusyercs nporpamMMa yueOHON JUCIHUILTAHBI B KAOWHETE XUMUH.
O06opyaoBaHue yueOHOTO KaOHUHETA:
- paboure MecTa JIJIsl CTYJICHTOB U IIPEToaBarTess, Ay AUTOPHAS TOCKA;
- KOMIUIEKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (y4eOHMKH M y4eOHBIE MOCOOMS, KapTOUKH-
3a/laHus, KOMIUICKTHl TECTOBBIX 3aJlaHWid, OJJIEKTPOHHAs CIIPaBOYHO-y4YeOHas JHTEepaTypa,
MYJIbTHMEIMIHBIC 00yYaroNIne IporpaMMBl);
-HaTJISIIHBIE TIOCOOUS (CXEMBI, TaOIHUIIBI, N300pa3UTENIbHBIE i HATYpaIbHBIC TTOCOOUS);
- aBTOPCKUI KOMIUIEKT KOMITBIOTEPHBIX TIPE3CHTAIIHH.

TexHudyeckue cpeacTBa OOYYCHHsS: KOMITBIOTEp, MPUHTEP, MPOEKTOpP, MPOTPaMMHOE
obecrnieueHue.

4.2. [lepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTedeHust

e OnepanuonHas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoOomHOe mporpamMmHOe oOecreyeHue, He
OTpaHUYEHO, OECCPOUHO)

e Hurepner 6paysep Google Chrome (6ecmaTHoe porpaMmMHoOe oOecriedeHre, He OrpaHUu4eHO,
OGeccpodHo)

e K-Lite Codec Pack — yHuBepcanbHblii HA0Op KOACKOB (KOAWPOBIIMKOB-IEKOAUPOBILNKOB) U
YTHIUT JUIsi TPOCMOTpa W 00paboTku ayauo- M BuaeodaiinoB (OecriaTHOE MPOrpaMMHOE
obecrieueHue, He OTpaHUICHO, OECCPOUHO)

e WinDjView — mporpamma s mpocmorpa ¢ainoB B ¢opmare DIV u DjVu (cBobomnHoe
mporpamMmMHoe o0ecriedeHne, He OrpaHuYeHo, OECCPOUHO)

e Foxit Reader — mnpukmnagHoe mporpamMMmHoOe oOecredeHue i MPOCMOTPa 3JIEKTPOHHBIX
nokymeHToB B ctanaapte PDF (OecruiatHoe mporpamMMHoe obecriedeHue, He OrpaHHu€eHo,
OeccpouHo)
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5. NEPEYEHb OCHOBHOM JTOMOJHUTEJIbHOM YYEBHOM JINTEPATYPBI,
HEOBXOAUMOMU JJis1 OCBOEHUSA AUCHUTIJINHBI
5.1. OcHoBHas1 JuTEpaTYypa

1. Pymsutuc, I'. E. Xumus. bazoBbiii ypoBeHb : y4eOHHK JIJIs1 00pa30BaTEIbHBIX OpTaHU3aIlNN,
peanu3yronux 00pa3oBaTebHBIE MPOTPAMMBI CpeIHEro podeccuonanbHoro oopazosanus / I'. E.
Pymsurtuc, ®@. I'. ®enpaman. — 2-e u3., crep. - Mocksa : [Ipocsemnienue, 2025. - 337 ¢. — (YueOHUK
CIIO). - ISBN  978-5-09-124954-5. -  Tekct :  oanekrpoHsHbii. -  URL:
https://znanium.ru/catalog/product/2202350 . — Pexxum ocTymna: mo mojmucke.

2. Papeukuii, A. M. Xumus. ba3zoBelii ypoBeHb. TpeHUpOBOUHBIE U IIPOBEPOUHBIE PAaOOTHI :
yueOHoe rmocobue, pa3paboTaHHOE B KOMILJIEKTE C YUEOHUKOM JIJIsl 00pa30BaTeIbHbIX OPraHU3alHA,
peau3yronmux 00pa3oBaTeIbHbIe MPOTrPAMMBI CPEIHET0 MPOPECCHOHATBHOTO 00pazoBanus / A. M.
Panenkwuii. — 2-e u3m., crep. - Mocksa : [IpocBemenne, 2025. - 81 ¢. — (Yueonuk CIIO). - ISBN 978-
5-09-124962-0. - Texkct : snekrponHbd. - URL: https://znanium.ru/catalog/product/2202356 . —
Pexwum octymna: mo mojmucke.

5.2. llepuoguyeckue u3TaHus

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

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

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

y1eKTPOHHO-0uOIn0TeYHbIe cucTeMbl (IBC)

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

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

9BC «ZNANIUM.COM)» www.znanium.com

OBC «JIAHb» https://e.Janbook.com

Nk W=

IIpodeccnonanbubie 6a3bl JAHHBIX

1. BuptyaneHblii unTaneHbIi 3a1 Poccuiickoit rocynapctBenHoil oubnuorexu (PI'b)
https://1diss.rsl.ru/;

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

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

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

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

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBbI

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

Pecypcbl cBOOOAHOTO 1OCTYNA

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

3. MunucrepctBo npocBemenus Poccuiickoit @enepanuu: odpunmanbhupiii cailT. — Mocksa. — URL:
https://edu.gov.ru/

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

5. Enunast kosuiekius nupoBeIx 00pazoBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

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

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

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

9. CnoBapwu u >H1ukIoneanu http://dic.academic.ru/;

10.06pa3oBatenpHbIi opTan "Yuebda" http:// www.ucheba.com/.

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

1. DOnekrponnsiii katanor Hayunoii 6nbiamorexn Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

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

3. OTkpbITas cpena MOyJIbHOTO JUHaMH4Yeckoro oOyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIIAHOB, Y4E€OHO-METOJMYECKUX KOMIUICKCOB, IMyOIMKAIMHd W KOH(EpPEHLUH
http://infoneeds.kubsu.ru/
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6. METOOIUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIINUXCA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJaieHue 3HAaHUSAMU MO KypCy «XUMHUs» MPEAI0IaraeT NOCEeHUE JICKIMN U CEMUHAPCKUX
3aHATHHI, IPOBOJMMBIX O] PYKOBOACTBOM IIPEIOIAaBATENS, @ TAKKE AKTUBHYIO CAMOCTOSATENBHYIO
paboty. Kpome TOro, Kk HEKOTOPHIM TeMaM Kypca MPEayCMOTPEHO BBITIOJIHEHHE MPAKTHYCCKUX
3aJaHUH.

B xonme nexuuil npenojaBarenb M3garaeT M pa3bACHAET OCHOBHbIE, HauOoJiee CIIOKHBIE
IOHSTHUSL TEMbI, a TaKXE CBSI3aHHbIE C HEM TEOPETUUYECKHUE U IPAKTUYECKHE MPOOJIEMBbI, TAET
PEKOMEH/IallMU Ha CEMUHAPCKOE 3aHATHE U YKa3aHUs Ha CAMOCTOSITEIIbHYIO Pa0oTy.

CemuHapcKue 3aHATHUS 3aBEPIIAIOT U3yUeHHE HanOoJee BaXKHBIX TeM Y4eOHOW AUCIUTITUHBIL.
Omnu city’xaT Juis 3aKperuIeHus: U3y4eHHOro MaTepuaa, B poLecce ero nepeckasa mwin 00Cy X IeHUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HAaBBIKOB MOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpEeTEHHs OMbITa
YCTHBIX IyOJIMYHBIX BBICTYIIJICHUH, BEIEHUS TUCKYCCUU, ApTyMEHTALMM U 3allUThl BbIJIBUTAEMBbIX
IIOJIO’KEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENO/IaBaTEIeM CTENEHHU MOJArOTOBIEHHOCTH CTYAEHTOB I10
u3ydaeMoi qucuuivivbe. [TonroToBka K 3aHATUSAM [0 PEKOMEHJIOBaHHOM ydueOHOU uTeparype (He
TOJIBKO M0 JIEKHMOHHOMY MaTepuaiy), BBICTYIUIEHHME C COOOLIECHUSMHU pacCIIUpPSIIOT 3HAHUA
CTYJEHTOB IO KypCy.

JnaakTuyeckue ueiam ceMuHapa:

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

- IPUBUTUE YMEHHUI U HABBIKOB CAMOCTOATENBHOM paboThl ¢ yUeOHUKOM, CTaThel U Mp.;

-pa3BUTHE KYJIbTyphl 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 MU MBICIUTEIBHON JAESITEIbHOCTH
CTYACHTOB (POpPMBI OpraHM3alM¥ CEMHUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENpOIYKTUBHBIN U 2) MPOSYKTHBHBIM.

PenpoyKTHUBHBIA TUII OpraHU3alUU 3aHATHUS TPENOoJaraeT, Mpexae BCEero, akTUBU3AILUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyJeHTOB. OHHU JIOJKHBI 3alIOMHHUTB U NE€PECKa3aTh OINpeleleHHbINH
y4eOHBI MaTepua’d Ha OCHOBE Marepuala JEeKUUui wuiau y4eOHuKoB. I[IpoaykTuBHBIN THII
OpraHu3alM 3aHATUS MPEAINOaraeT aKTUBU3AILIUIO0 MBICIUTENIBHBIX CIIOCOOHOCTEH CTyIeHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATh, 0000IIUTH, KpUTHUECKU OLIEHUTD, C/I€TIaTh YMO3aKIIOUCHHE
Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOTO MaTtepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MOCTAaHOBKA BOIIPOCOB cieayromiero tuma: Yem otnuuaercs...; Uto obmero mexnmy..., Kakue
MEXaHU3MBL...; BblAeIUTe JOCTOMHCTBA M HEAOCTATKHU... (IPEINOiaraercsi, 4To OTBEThl Ha 3TH
BOIPOCHI B IBHOM BUJI€ B YU€OHUKE WM JICKIIMU HE JaHBI).

Bun (popma) cemunapa onpesensiercs CoaepKkaHueM TEMbI, ypPOBHEM IMOATOTOBKHU CTYICHTOB
JAHHOW TpYMIbl, HalpaBJI€HHEM M MNpoPHIEeM HX MOATOTOBKHM, HEOOXOAMUMOCTBIO YBS3aTh
npernojiaBaHue yuyeOHOM AUCHUIUIMHBI C APYTUMH JUCLHUIUIMHAME, U3y4aeMbIMH CTyJeHTaMu. Bung
ceMHHapa MPHU3BaH CIIOCOOCTBOBAaTh HauOoyiee MOJHOMY PACKPBITUIO COJEPKAHUS U CTPYKTYpPbI
o0CyX/maeMoll Ha HEM TeMbl, O0ECIeYUTh HauOONbIIYI0O AKTHBHOCTh CTYAEHTOB, peEIICHUE
MO3HABATEJIbHBIX U BOCIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO u30paHHOW Temaruke. OH
HAYMHACTCSA CO BCTYIHTEIBHOIO CJIOBA MpernojaaBareisi, (GOpMYIHPYIOIIETO IeiNb 3aHITHS W
XapaKTepU3YIOIIeT0 €ro OCHOBHYIO MpoOJeMaTuKy. 3aTeM, Kak TMpaBWIO, 3acTyIIUBAIOTCS
cooOrmeHust crygeHToB. OOCyXIeHne COOOIIEHUs] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CoolIIeHus, MpeIoiararoline aHaau3 MyoIuKalui Mo OTeIbHBIM BOIIPOCaM CEMHUHApA,
3aCITYIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEIILHOM CI0BE MIPEIOAaBaTeIh IO IBOIAT
UTOTU OOCYXK/ICHUS U BHICTABIISET OIICHKU BBICTYIABIIUM CTyJIEHTaM B pabouuii xxypHan. CTyneHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMUHApy CTYACHTHl MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJIbTallMsIMU IIpenoaasarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIPaBE, IO COIVIACOBAHUIO C
npernojiaBarenaeM, U301paTh U APyriue HHTEPECYIOLINE UX TEMBI.

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

Pemienue 3a1a4 3aHMMAaeT B XUMUYECKOM 00pa30BaHUH BaXKHOE MECTO, TaK KaK 3TO OJIUH U3
pUEMOB 00yUYeHUs, TOCPEACTBOM KOTOPOro obecreunBaeTcsi 0osiee riry0oKoe U MOJIHOE YCBOECHUE
y4eOHOro MaTepuana 1o XuMuu. UToObl KaU€CTBEHHOTO OCBOUTH XUMUIO, U3yUEHUE TEOPETUUECKOIO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUECKUM PEIICHUEM Pa3InYHbIX 33/1a4.

JlaHHBIN Kypc pa3BUBAeT y ydallUXcs YMEHHUE pellaTb TEOPETUUECKUE U PACUETHBIE 3a1aUH,
a Takke o0IlIMe MHTEJUIEKTyaJlbHble YMEHUS M HaBBIKM — aHAJIM3UPOBaTh, KOHKPETHU3UPOBATbH,
000011aTh, MPUMEHATH IPUEMBI CPABHEHUSI.

Pemenue 3amay cnocoOCTBYET OCO3HAHUIO YUAIIUMUCS CBOEU COOCTBEHHOM NeATEIbHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJTy4YeHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUAX. TaKkxke y CTyI€HTOB BOCITUTHIBACTCS TPYA0II00HE,
LEJIEYCTPEMIIEHHOCTh, Pa3BUBACTCSI YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTONYMBOCTH B
JOCTHKEHUH TOCTABIEHHOW 1enu. B mporecce pelieHus 3aiayd peanu3yroTcsl MEXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISET YYALIMMCS IOJIy4aTh HEIOCTHOE MPEACTABICHUE 00 OKPY)KAIOLIEM MHpPE C
[ENbI0 MCIOJIb30BaHUS €r0 B JanbHeimeil xu3Hu. MHTerpamus ¢ TeMud mnpeamMeTamu, KOTOpbie
KaXyTCs CTYACHTaM JIOCTaTOYHO MPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEUIHO MOBBIIIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALMIO €€ n3ydeHus. MHTerpupoBaHue ¢ MPUKIAIHBIMU TUCIUTUIMHAMU
PacKpbIBa€T BO3MOXKHOCTH NMPAKTUYECKOTO IPUMEHEHHS PUOOPETAEMBIX XMMUUECKUX 3HAHUU.

JIaGopaTopHbIil MPAKTHUKYM MO XWMHUHU JUIsl CTYJEHTOB MPEIIOoNaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEMY YCBOCHHUIO
JTUCITUTIAHBI.

B xozae npoBeeHMs TPAKTHYECKUX 3aHITHH (JJaOOPAaTOPHBIX padoT) CTYIEHTY HEOOXOIMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aUKCUPOBATH CBOM HAOJIOJIEHUS, OMHUCATH IMOJTYYCHHbBIE
pe3yNbTaThl U CENIaTh COOTBETCTBYIOIINE BBIBOIBI.

N3yuenne oO0meoOpa3oBaTeibHOW  y4eOHOW AMCHUIUIMHBI  «XHUMHS»  3aBeplIaeTcs
MoABEACHUEM HUTOTOB B (QopMe nuddepeHIIMpoBaHHOTO 3aueTa B paMKax MPOMEKYTOYHOM
arrectanuu ctyJeHToB B mpomecce ocBoeHus OIIOIT CIIO ¢ mosyueHueMm cpenHero oOIero
obpazosanus (ITTICC3).

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

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

Kpurepuu onieHMBaHUs YCTHOIO OTBETA:

[Toporu ouneHok

BapuaHTsl napameTpoB

HeynosnerBopurensHo

CTY/IEHT OOHapy>KMBaeT He3HaHUE OOJBIICH YacTH COOTBETCTBYIOLIETO
BOIIPOCA, JOMYCKAET OMUOKH B (POPMYITUPOBKE ONPEACICHUN U TPABHII,
UCKQKAIOIIME HMX CMBICH, OCCHOPSIOYHO W HEYBEPEHHO H3Jaraer
Marepuall.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTY/IEHT OOHapy>KMBaeT 3HAHWE M MOHMMAaHHE OCHOBHBIX IOJIOKCHHI
JMAHHOM TeMbl, HOT HW3JIaraeT MarTepuaj HEMOJHO U JOMyCKaeT
HETOYHOCTH B ONPEICIICHUN MOHATHH WM (HOPMYJIUPOBKE MPABIII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeJIbHO OOOCHOBATH CBOH
CYXKICHHS ¥ TpPUBECTH CBOM MpPUMEpHI; H3JIaraeT Marepual
HETOCJIEZI0BATEIbHO M JOMYCKAaeT OMMUOKH B S3BIKOBOM O(OpMIICHUU
U3J1araeMoro.

Xopomo

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

OTIIMYHO

CTYJIGHT TIIOJHO WH3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MaeT
NPaBUWIbHOE OMNpPEICIICHUE OCHOBHBIX IOHSATHH; OOHApyKHUBaeT
IIOHUMAHHUEC marepualia, MOXKET 000CHOBATH CBOU CYXKACHUA,
NPUMEHHUTD 3HAHHS HAa TPAKTUKE, IPUBECTH HEOOXOAMMBbIC TIPUMEPHI HE
TOJILKO U3 Y4€OHHKA, HO M CAMOCTOSTEIHHO COCTABIICHHBIE,

u3JaracT MaTepuall MoCJIe0BaTEIbHO U JIOTUYHO.

Kputepuu ouenuBanus pedepara

IToporu oueHok

BapuanTsl napameTpoB

HeynosnersopurensHo

TemMa pedepaTta HE pacKkpbiTa, OOHApPYKMUBAETCS CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIECTBEHHbIE  OTCTYIUIEHHS 0T  TpeOoBaHHUH K
pedpepupoBanuio. B uacTHOCTH, Tema OCBEII€HA JMIIb YaCTUYHO;
JIOMyIIEHb! (paKTHUECKUe OIMMOKM B COAEp)KaHUU pedepaTa WM IMPH
OTBETE Ha JIONOJHUTENIbHbIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopowo

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

OTIIMYHO

BBITIOJTHEHBI BCE TPEOOBAaHMS K HAMMCAHWUIO W 3aluTe pedepara:
o0o3HavyeHa mpobieMa 1 000CHOBaHa €€ aKTyallbHOCTb, ClIeTaH KPaTKUi
aHAJIM3 PA3IUYHBIX TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO MpoOiIeMy U
JIOTUYHO U3JI0KEHA COOCTBEHHAs TTO3UIHS, CHOPMYITUPOBAHEI BEIBOJIBI,
TEeMa PACcKphITa MOJHOCTHIO, BBIIEPKAH 00BEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHEMY O(OpMIIEHUIO, [aHbl OTBETHl HAa JOMOJIHHUTEIbHBIC
BOIIPOCHL.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craBurcs 3a 90-100% npaBuUIbHO BBHIIOJHEHHBIX 33aHUN

Ouenka "4" craBurcs 3a 66 - 89% npaBUILHO BBIMOJHEHHBIX 3aaHUN

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

Onenka "2" cTaBUTCS, €CIH MPAaBUIIHLHO BBEIIOJIHEHO MeHee 50% 3amanuii
2

Kputepuu o1ieHOK MpoMeKyTOUHOM aTTecTalun

IToporu onieHOK

BapuanTsl napamMeTpos

HeynosnerBopurenbHo

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BoicTaBnsercs:

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

2) mpu HECOOTBETCTBHM OTBETA 3aJaHHOMY BOIIPOCY, HEIOJIHEIE,
HETOYHbIE OTBETHI HA BCE BOIPOCHI OMJIETa, €CIM OHU COfIEepKaT Oojee
JBYX TpyOBIX OMIMOOK wWiu OoJiee MATH HE3HAYMTEIHHBIX 3aMeuaHuit
(HEemoUeToR);

3) mpu 0OHAPY>KEHUH LIMAPTAJIOK.

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

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YIOBJIETBOPUTEJIbBHO» BricTaBisieTcsi 3a HEIMOJHBIE,
HETOYHBIC OTBETHI HA BCE BOMPOCHI OMIIETA, PU HATMIHMH JIBYX TPYOBIX
omMOOK WM TIISATH HE3HAUYUTEIbHBIX 3aMeyaHUW (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIO1aBaTessl IPUBOISAT
K KOPPEKIIMU OTBETa 00YYaIOIErocs.

Xoporo

Onenka «XOPOIIOy BeicTaBIsIETCA 32 TPABUIIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BONPOCHI Owiera, mpu Hamuduu | TpyOoii
ommOKu WM 3-4 HE3HAYMTENIbHBIX 3aMe4YaHuil  (HEIOYeTOB).
JlonomHUTENbHBIE U YTOUHSIONINE BOMPOCHI MPENOaBaTeNsl IPUBOISAT
K KOPPEKIIMU OTBETa 00YJarOIIerocs.

OmIM4HO

Ounenka «OTJIMYHO» BbicTaBisieTcsl CTYAEHTY 3a IOJHBIE,
pasBepHYyTble U IpPaBUJIbHBIE OTBETHl HAa BCE TPHU BOIPOCHI OUIETA.
JlonmycTiMoe 4HuClI0 HE3HAUUTENbHBIX 3aMEUaHUN U HEIO0YeTOB — HE
Oonee  nByX. JlomonHUTENbHBIE U YTOYHSIOUIME  BOIMPOCHI
IIPenoiaBaTelisi MPUBOIAT K KOPPEKIIUK 0TBETa 00y4aroIIerocsl.
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7.3. OueHO4YHbIE CPEACTB /ISl IPOBeAeHHUS TeKyllel aTTecTallul

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

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

peakiuii HOHHOTO OOMeHa.

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

- OIICHKH BIIMSHUSI XUMHUYECKOTO
3arpsi3sHEHMS OKPYKaroIel cpebl
Ha OpraHu3M 4YeIoBeKa,

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

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTHueckuii ONBIT (BIAIETH) JInanbie kauecTBa 00y9arOmEerocs
aTTecTaluu
- XHMMIYECKYI0 CUMBOJIHKY: - HazpiBaTh: Xumuueckue
3HAKM XUMHIECKUX 3JIEMEHTBI, COEMHEHNS U3yUEeHHBIX - 4YBCTBO FOPJIOCTH M YBAKEHHS K
DIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMHUCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOM XUMHUECKOH HAYKH;
ypaBHEHHS XUMHYECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHYECKOI
pEaKLHUd. aTOMHOT0 (TIOPSIAKOBOT0) HOMEPa TESTEIBPHOCTH ¥ IIOBCEIHEBHOM - XUMUYECKH T'PaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B IIPpOo(heCCHOHANBHON JIeATENFHOCTH
- BaxneHIIAe HORATHA I'pYIIIIbL ¥ IEPUOJA, K KOTOPbIM 1 B OBITY IIpU OOpaIlleHHUH C
XMMHH: XUMHYCCKUH 3JIEMEHT MPUHAAJIEKNT B - 6e30macHOro oopamieHus ¢ XMMHUYECKHMH BEIIECTBAMH,
SJIEMCHT, 4TOM, MOJICKYJIa, Ilepuognueckoit cucteme .11. BELICCTBAMHU U MaTepHallaMH, MAaTepHAIAMHE H [IPOLIECCAMY;
OTHOCHUTEIIbHBIC aTOMHAS U MeHeneeBa; 3aKOHOMEPHOCTH
MOJICKYJISIPHASI MACCHI, UOH, | p3MeHeHHs CBOMCTE SJIEMEHTOB B - SKOJIOT'MYCCKH I'PaMOTHOI'O - TOTOBHOCTh K MPOJIOJDKEHHIO
V, T, P, [P, | XMMHY€ECKas CBSI3b, npezenax MajbiX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpasoBaHMs M OBBIMICHHS
KP BEIIECTBO, KJIaCCUPUKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIUU B M30paHHON

npo(hecCHOHATLHOM A TETPHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMMHYECKHX KOMITCTEHIIUI B 3TOM;

- YMEHHE UCIIOIB30BaTh JOCTHKEHUS
COBPEMEHHOM XUMHUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN ISt
MOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BBIOpaHHOH MpodeccrnoHaTFHON
JIEATENBHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOrajipo,
3aKoH I 'ecca, XUMIUIECKOTO
ctpoeHus bytneposa.

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

- OnpenensaTh: COCTaB BEMIECTB I10
ux (hopMysaM, MPHHAAICIKHOCTh
BEIIECTB K OMPEICICHHOMY KJIAcCy
COEIMHEHMM, THITEI XUMHUYECKHX
peaxIvii, BAICHTHOCTH U CTEIICHD
OKUCJICHUS DJIEMEHTA B
COEIMHEHMSX, THII XUMHUYECKOMH
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOTr0 OOMeHa.

- CocTaBisTh: (GOPMYIIBI
HEOPraHUYECKUX COETMHEHUI
M3Y4YEHHBIX KJIACCOB; CXEMBI
CTpOEHHMsI aTOMOB TepBbIX 20
snemeHTOB [lepuoanueckoi
cuctemsl J[.M1. MeHeneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

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

3¢ ekt peakiuy.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJBLHBIX PadoT:

Bonpockl KOHTPOIBHBIX padoT

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

1. K amynbcusiM ¢ xKuaKoi (hazoif OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mnynbma
2. Ompenenute MaccoBYIO 100 Boabl B kpuctammioruapare CaSQOy - 2H,O (rumc).
3. Haiigute maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOACHCTBUH pacTBOpa r'MAPOKCHIA KAIUs
C pacTBOPOM CEpHOM KHCIIOTHI Maccoi 30r ¢ MaccoBO# 10y1eit Kuciaotsl 5%.
4. Onpenennute MacCcOBYIO JOJIO Cynb(ara HATpHs B pacTBOpe, momydeHHoM cimuBanueM 120t 10%-Horo
pactBopa Na,SOs4 u 200r 4%-Horo pacTBopa TOro ke BElIeCTBa.
5. Beruncnure Mossipayto KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOISIPHOCTh U MOJsLTEHOCTE 30% pactBopa NaOH mmotHocThrO 1,328 r/™Mn? K 1 11 3TOTO
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJTIO TOIYYEHHOTO PacTBOpA.
7. BBIUMCIIMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOZI0pOo/a paBHa 10 Mosib/i.
VYKaxnuTe LBET METHJIOPAHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpeaenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMICCOLIMAINH PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHLEHTPALXIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamiero 5 % cynbdara Mean, 100aBUIM THAPOKCHJT HATPHS. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeIeHHBIX PEAKIUil SBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBeTe K03(hunmeHTs B
YPaBHEHUSIX peaKUi. YKaKUTE BOCCTAHOBUTENb, OKUCIUTED.
a) KNO3 = KNO; + Oy;
6) Mq+ N, = Mq3N2;
B) KC103 = KCIl + Os.
12. CocTaBbTe CXeMy AJIEKTPOIN3a BOJHOTO PACTBOpA HUTpATa Oapusl HA IIATHHOBBIX DJIEKTPOIAX
13. Ilpu snekTposnu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. Tlpu snexTposin3e pacTBOpa THIPOKCHIA Oaprs Ha aHOJIE BBIJEISIETCS: a) BOJOPOI; 0)
KHUCJIOPO; B) Oapuid.
[Ipu anexTponuse pacTBOpa HOAUIA Kadus B pacTBOpe 00pazyercs: a) HOA0BOJOPOIHAS KUCIIOTA;
0) BO/1a; B) THJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3zomsim ¢ TBepaoit da3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) mnemsa

2. BerunciauTe MaccoBYHO OO IMIENOYM, KOTOpasi oOpasyercst Mpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoit 960r.
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3. Beraucaure maccoByto 00 (%) kKpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaSOy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputs u3 800 r 15%-ro pactBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoByIo0 10110 Ha 5%7?
5. Hns meiirpanuzanun 20 ma 0,1 M pacTBopa CONSIHON KUCIIOTHI MOTPEOOBATIOCHh 6 MIT pacTBOpa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIEHTPAILMIO pacTBOpa €AKOT0 HaTpa.
6. CKOJIbKO IPaMMOB PacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% HEe00X0uMo BIUTH B 1 11
BOJIbI, UTOOBI MOYYUTh PACTBOP ¢ MaccoBoit nomneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3STh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUMU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 monekya,

c) 50 moneky,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHI HOHOB B PacTBOpe. YKAKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpe.
10. B pesynbraTe peakuuu cynb(ura Kanplusg ¢ okcuaoM kpemuus (IV) Bbiienumiics raz okcup
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJU, KOTOpasi BCTYIUJIA B PEAKIIUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
BriOepute Takue BemiecTBa u3 npemioxkeHHoro nepedns: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OaaHca, paccTaBbTe K03()PUIIMEHTHI B ypaBHEHUU PEaKIUU:
Cl, + KOH = KCl1 + KCl103 + H»O.
12. CocraBbTe CcXeMy OJIEKTPOJIM3a BOJHOTO pacTBopa cyibdaTa LHMHKAa Ha TIpadUTOBBIX
AJIEKTPOJaxX
13. Ilpu snexTponus3e BOIHOTO pacTBOpa HUTpara cepedpa BhIIEIHIOCH 5,6 1 raza. CKOJBKO
rpaMMOB MeTajllla OTJIOKHIIOCH Ha KaToJie?
14. Tlpu snektponuse pactBopa Hutpata Meau(Il) Ha katone BeIIENsSETCS:
a) MeJib; 0) KUCIIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBopa OpoMUIa JTUTHS B paCTBOpPE 00pazyercs:
a) BoJia; 6) OpoMOBOIOPOIHASL KMCJIOTA; B) THAPOKCHU/T JIUTHSI.

Kontponbhas padota no pazaeny 2
«OpraHuyeckast XUMUs»
Bapuant Nel

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

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

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBieHHbIE HA YKOPOUEHHE YIIIEPOAHON 1eTH (PEaKIMU paculeryIeHus)

¢) Peaxuuu BBeneHus, ynaneHns WM B3aMMOIPEBpaIleHUs ()yHKIMOHANBHBIX TPy

d) Peakumu 00pa3oBaHUs KPaTHBIX CBS3EH

e) Peakumu nuknm3anyuy v apoMaTru3anun
2. Onpenenute BaJCHTHOCTh U CTETICHU OKHUCIICHUS aTOMOB yriiepoja o ¢popmynam coenunenuii: CoHs-,
CsH4, CHCI3, C;Hs0OH, CsHo, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CoctaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. HasosuTe BelecTsa.
4. CocTaBbTe YpaBHEHUS PEAKIIUil B COOTBETCTBHH CO CXEMOH TIPEBPAIEHUHN: U3BECTHIK — OKCH]I
KaJbIHs — KapOu KaJblys — aleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 1 cmecu aTriieHa 1 nipornaHa 1 10 71 Bogopoaa NpomyCTHIIN Haj KaTanu3atopoM. [Ipu sTom obmmii
00beM cMecu yMeHbImiIca A0 16 1. Onpenennte 00beMHOE COAEpKaHUE MIPOIaHa B UCXOIHONW CMECH.
6. Onpenenute MONEKYISIPHYIO (POPMYITY JTUTAIOTEHIIPON3BOIHOTO AlIKaHEHa, €CITU U3BECTHO, YTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynpTare peakyuy MOJHOTO OKHCIEHHUS roMoJiora OeH30a BeIAeiIcs ra3 oobemMom 4,704 1.
OmpenenuTe CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOa, €CITH M3BECTHO, YTO B PEAKIHMIO BCTYIIO 6,048 1
Kuciopoaa?
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8. Kakue BemniecTBa MOKHO HCIOIB30BATh IS MOCJIEI0BATEIBHOTO npeBpaiienus? Hamucars ypaBHeHUS
pEeaKIUid.

CaCO; —= CaC;

o)
C —= H—C==C—H ——en,—c</

X "
H—CH=CH—H CgHg — CgHsNO;

C,HsOH HO—CH,—CH,-OH

BapwuanTt Ne2
1. HamumuTe ypaBHEHHs peakUUil THAPUPOBAHUS TIIOKO3BI U (PYKTO3Bl. YKaXKHUTE, K KaKOMYy KJIAcCy
OpPTaHUYECKUX BEIECTB OTHOCATCS MPOAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIE (GoOpMynbl: a) 4-BTOp-OyTmi-3,5-mumermirentana; 0) 4-BTOpmpommi-3-
STHIITENTaHa.
3. Ipu B3auMoelcTBUM 8 CM® NPEENBHOTO 0HOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUICS
BOZOPOJ B 00BhEME, JOCTATOYHOM ISl THApupoBaHus 2,24 1 3TeHa (H. y.). Onpenennure MOJIEKyIIpPHYIO

tdhopmyiry crimpra.

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

CH, % 5% X —H, 4 H,S0, (KoHu.) X5

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

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

HpOMe)KYTO‘IHaH aTTeCcranus

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

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

- XapakTepu30BaTh: XUMUUECKHE
3JIeMEHTHI (0T BOJIOPOJIA 10
KaJIBIIHS) HA OCHOBE UX TIOJIOKCHHUS
B Ilepuonnueckoii cucreme J[.1.
Meunneneesa u 0COOEHHOCTEN
CTPOEHHUSI UX aTOMOB; CBS3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILIECTB, XMMUYCCKHUE
CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BEIIECTB IO
ux Gopmyram, IPUHAIICKHOCTb

- OLIGHKH BJIUSTHUSL XMMHUYECKOTO
3arpsi3sHEHMS OKPY KaroIel cpebl
Ha OpraHu3M 4eJI0oBeKa,

- KPUTHYECKON OLICHKHU
WHOPMAIUK O BEIIESCTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3Hanus VMmenus ITpakTrdeckuii onbIT (BIAIACTH) JInuHble KauyecTBa 00YJarOIIerocs
aTTeCTaI[u1
- XHMHUYECKYIO CHMBOJIUKY: | - Ha3pIBaTh: XMMHYIECKHE
3HAKHU XMMHYECKHUX 9JIEMEHTHI, COCIMHEHHS U3YUCHHBIX
3JIEMEHTOB, (POPMYJIBI KJIACCOB. - YYBCTBO TOPOCTH U YBAKCHUS K
XUMUYECKUX BCIIECCTB U . UCTOPUU H JOCTHXCHHUSAM
YpaBHEHHS XMMHUYECKNX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh mpruoOpeTeHHBIE OTEUECTBEHHON XMMHYECKOH HAYKY;
PeaKIHii. aTOMHOTO (TIOPSAAKOBOIr0) HOMEpa 3HAHWS U YMCHHUS B MPAKTHICCKON
XUMHYECKOT0 3JICMEHTa, HOMEPOB | JEATEILHOCTH H IIOBCEIHEBHOM - XUMMYECKH IPAMOTHOE TIOBEICHHE
- Baxxneimune noHaTus IPYMITLI U IEPUOJIA, K KOTOPHIM JKHA3HH IS B IpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUCCKHHU 3JICMEHT IPUHAAJICIKHUT B U B OBITY IIpU O0OpaILeHHH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoit cucreme J1.1. - 6e30macHOro obpareH s ¢ XMMHYCCKHMH BEIECTBAMH,
OTHOCUTEJIbHBIE aTOMHAs U MeHn ieneeBa; 3aKOHOMEPHOCTH BCIICCTBAMH M MaTCpHAIaMH, MarepuaiaMH U MPOIecCaMHu;
MOJIEKYJISIpHAs MacChl, MOH, | U3MEHEHHUS CBOUCTB 3JIEMCHTOB B
XMMHYECKas CBA3b, Ipejenax MalbIX [IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - TOTOBHOCTb K MPOJIOJIKEHHIO
Tudd. BEILECTBO, KIIACCU(PHUKAIIHS TJIABHBIX TIO/ITPYIIIT; CYITHOCTh HOBCNICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHus U MOBBIILEHHS
3a4er BEIIIECTB, MOJIb, MOJISIPHAS peakiuii HFOHHOro oOMeHa. KBaJIM(UKALIUU B M30paHHON

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

- YMEHHE UCIIOIB30BaTh JOCTHKEHHS
COBPEMEHHOM XUMUYECKON HAYKU U
XUMHYECKUX TEXHOIOTUH IS
MIOBBIILICHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO Pa3BUTHSA B
BBIOpaHHOM MpodeccrnoHaTbHON
JIESATEIIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

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

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

- CocTaBisThb: HopMyITbI
HEOPraHUYECKUX COECTMHEHUI
H3yYEHHBIX KJIACCOB; CXEMBbI
CTPOCHHUA aTOMOB nepBbix 20
anemeHToB [leproanueckoi
cucremsl /.. Menneneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

- BBIYUCHATH: MaccoByIO JOJIIO
XUMHYECKOT0 2JIEMEHTA T10
(dhopMyIie coeAMHEHHS; MAacCOBYIO
JIOJTIO BEIIECTBA B PaCTBOPE;
KOJINYECTBO BEIIECTBA, 00bEM HIIH
Maccy 0 KOJIMYECTBY BELIECTBA,
00bEeMy WIJIH Macce peareHToB, WIn
MPOIYKTOB PEAKLIUU; TEIIOBOM

3¢ ekt peakiuu.
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1.4.1 IlIpumepHbie BONPOCHI JJI5 IPOBeIeHMsI IPOMEKYTOYHOM aTTecTAlMHU
2 cemecTp

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

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHUMHUYECKHX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHCHHMHM MX CBOMCTB Ha IMPUMEPE: JIEMEHTOB OJHOTO MEpUOia, TPYIIIIBI.
DneKTpoHHbIE (OPMYIBI U TpaUUecKre CXeMbl CTPOSHHUS JIJIEKTPOHHBIX CJIOEB aTOMOB 3TOTO
Mepuo/ia, TPYIIIIbL.

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

4. Honnas cBsi3b, ee oOpazoBaHue.

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

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

7. XUMHUYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUH.
DNeMEHTapHBIC 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 [larense).
10.  JlucmepcHble CUCTEMBI U UX Ki1acCU(UKAIIHSL.

11. PacTtBopbI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13. CrnocoOsl BeIpaXeHHUsI COCTaBa PaCTBOPOB.

14.  DnexkTponuTuyeckas AUCCOIHALNS. DIEKTPOIUTHI CHUIIbHBIE U cilalble.

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

nokasatenb (pH).

16. I'maponus coneil.

17. OKHCIIUTENBbHO- BOCCTAHOBUTENbHBIE MPOIECChl, MX 3HaueHue. COocCTaBleHHE ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peakmnuil.  PaccranoBka — KOd(PPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IOy PEAKITHii).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN sl HAIPSYKEHUI METaJUIOB.

20.  DnexTposus.

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

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

23. OcHoBHBIE KJacchl Heopranuueckux coeauHeHuid. Comu. Knaccudukanus, XumMuueckue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

24.  T'eHeTnyecKasl CBsI3b MEXy KJIacCaMU HEOPTaHMUYECKHUX COECAUHEHHM.

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

26. Hemeramnpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS
CHOCOOBI OTYYEHHUS.

27. [Ipeamer opranumveckoil XUMHH. Te€OpHs XMMHUYECKOTO CTPOEHHUS OPraHWYECKHX BEIECTB
A.M. bytneposa. Knaccugukarus opraHMuecKuX COeAMHEHU.

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

29. ATKaHBI: TOJTyYEHUE, HAXO0XKACHUE B IPUPOJE U IPUMEHECHHUE.

30.  AJKeHbI: TOMOJIOTHYECKUH psf, oOmIast popMyiia, HOMEHKIATYpa U MOIy4YeHHE.

31. AJIKeHBI: BUJIbI U30MEPHH, (PU3NUECKHe CBONCTBA, HAXOXKACHHUE B IPUPOIE U IPUMEHEHHE.
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32. Xwumuueckue CBoWcTBa  alkeHOB (0e3 MexaHu3MmoB). IIpaBmno  MapkoBHUKOBa
(popmynupoBka U 0OBICHEHHE).

33. [{ukoankaHbl: CTpPOCHHE, HOMEHKJIATYpa, U30MEPHUSI.

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

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

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

37. AJIKMHBI: TOMOJIOTUYECKHH pPsAJ, HOMEHKIATypa, HW3oMepus, (U3NYECKUe CBOMCTBA,
nostydyeHue. [IpuMenenue anerusieHa.

38. AJIKMHBI: XUMHUYECKHE CBOMCTBA.

39. CtpoeHrne MOJNEKyJbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psll, H30MEpHs,
HOMEHKJIaTypa, GU3NYECKUe CBOMCTBRA, OJTyUYeHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBAa OEH301a U €r0 TOMOJIOTOB.

41. CrnupThl: KIaccuukayy, HOMEHKIATypa, CTPOeHHE, (PU3NYECKUe CBOKCTBA.

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

43. XUMHYECKUE CBOMCTBA MPEACIIbHBIX OJTHOATOMHBIX CITUPTOB.

44. MHoroaromMHbie CIIUPTHI: MOJy4eHUE, (PU3HUECKUEe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
(Ha mpuUMepe ATUICHTIUKOIS U TIUIEPUHA).

45. @DeHoN: CTPOCHHE MOJEKYJbl, MOJlydeHHue, (U3NYECKUe U XHMUYECKHE CBOMCTBA,
MpUMEHEHHE.

46. Anbaerusibl ¥ KETOHBL: ONpeaeneHus, Kiaccupukanus. [ OMOIOrH4ecKuii psii, H30MEpuUs U
HOMEHKJIaTypa MPEeJeIbHBIX aJIbJAETUI0B U KETOHOB.

47. [IpenenbHbIE abaETUIbI U KETOHBL: (DU3MUECKUE CBOMCTBA, MOTyUYeHUE U IIPUMEHEHHE.

48. XUMHUYECKUE CBOMCTBA MPEACIIbHBIX alIbJIETHI0B U KETOHOB.

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

50. [IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHH Psijl, HOMEHKJIATypa,
u3oMepHsl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOBI MOTYUYEHHUS.

51. XUMHYeCcKue CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

52. [TpocTteie 3¢upsl: ompeneneHre, HOMEHKIATypa, (U3NYECKHe W XMMHUYECKHE CBOICTBA,
MIpUMEHEHHE.

53. CrnoxHble 3GupHL: ONpelneieHne, HOMEHKIAaTypa, (pU3nuecKue M XUMHUYECKHE CBOWMCTBA,
MpUMEHEHHE.

54. Knaccudpukanum amuHOB. Anudartudeckue  (NpelneibHbIE) TMEepBUYHBIE  AMUHBI:
HOMEHKJIaTypa, (pu3ndecKkue 1 XUMUIECKHUEe CBOMCTBA, MTOJTyUCHHE.

55. AHUJIMH: CTpOEHHUE, U30MEpHUs U HOMEHKIJIATypa, MoJIyYeHue, PU3NYecKre U XUMHUYECKHEe

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

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

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

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

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

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

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

W
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7. 3amava. Pacuer 1o ypaBHEHHIO pPEaKIIMU MACChl MPOIYKTA PEAKIIUH, €CJIM HCXOTHOE BEIIECTBO
COIEPIKUT IIPUMECH.

8. 3amaua. Pacuérel mpu pa30aBiIeHUN U CMEIIMBAHUHM PACTBOPOB C PA3JIMYHON MacCOBO JoJeit
PAcTBOPEHHOI'O BEILECTBA.

9. 3amaua. Pacuet Macchl OJJHOTO M3 pearupyromx Uik 00pa3yromuxcs BEIECTB 110 KOJHYECTBY
MCXOJIHOTO WJIM IOJYYEHHOT'O BELIECTBA.

10. 3agaua. Beruncinenne Macchl HCXOJHOTO BELIECTBA, €CIIM U3BECTEH BBIXOJ IPOAYKTA U yKa3aHa
MaccoBas J10JIsl €ro B IPOLEHTaX OT TEOPETUYECKH BO3MOKHOIO BBIXO/Ia.

8. JONIOJIHUTEJIbHOE OBECIIEYEHUME JUCHUIIJINHbI

HeopraHnyeckKkve BellecTBa

CNOXXHbIE
A4 ¥
MeTannbi HemeTannel BnaropoaHbie ra3sbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A4 v \ 4 4 v
OKCWabl OoCHOBaHWA an)OTepr'e KWNCNoTbl conn
rmapoxkcuasi
o6pasyiolive a'Bone - wenoum SRCKHCOROIHER N peane)
| HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), LHMOH)S' Zn(0k), 2o e NaCl, K,S0,
+ Kucnopoa- Kucnble
= HepacTeopmMEie I cogepXauwve
cone
o6paayiowme Fe(OH),, Mn(OH), || | TMAPOKCUABI [« —| HNO,, H,SO, sl e

OCHOBHble | OCHOBHBIE
Nas0, Ca0, FeO Ca(OH)CI, (CuOH),CO4
KUCMNOTHBIE OBOWHbIE
S0, N;Og, P05 KNaCO5 KAISO,)-
ampoTepHble CcMel aHHbIe
Alz0g, MnO,, ZN0 Ca(ocI)Cl, CuBrCl

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

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

[Topsmox 00yueHsI MHBATUAOB U CTYICHTOB C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH OTpe/IeNIeH
«ITonoxxennem KyOI'Y 00 00y4eHHUM CTyIEHTOB-WHBAJIUJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI.

JIJist vIl ¢ OrpaHWYSHHBIMA BO3MOKHOCTSIME 3JIOPOBbSI TTPETyCMOTPEHBI 00pa30BaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/I0POBbS TAKUX JIUII.
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PEIEH3UA |
Ha padouyr nporpamMmy y4eGHO# JHCHMIIMHBI « XUMHUSD
creuranbHocTb 21,02.20 Hpuknaanas reoge3us

Ilporpamma yueOnoOH aucimrmnel «XuMmus» paspaboTaHa And  CTYJEHTOB

cnenmanbHocTH 21.02.20 Ipuxiagnas reogesus B KAUeCTBE MPUMEPHOH MPOrPaMMBI JIs
peanmM3alMi OCHOBHOH TpogeccuonanbHoi obpaszosatensroit mporpammel CITO Ha Gasze
OCHOBHOTO 00IIEro 00pa3oBaHus C MOMYYEHHEM CPETHErO OOIIEro 06Pa30BaHus (mpotokon
Ne 3 ot 21 mroma 2015 r. PeructpaiosHblii Homep peuE:HSHPl 385 0123 mrona 2015 r. PI'AY
«DOHUPO»). :
[Tporpamma «XuMus» COAEPIKUAT cne,uy}omne 3JICMEHTBI: TUTYJBHBIH JIUCT, TTACHIOPT
(YkasaHa 001acTh MPUMEHEHHs NPOrPAMMBI, MECTO AMCLMIIMHBI B CTPYKTYPE OCHOBHOI
00pa3oBaTENbHON NPOTPAMMBI, LENW W 3a4a4M, 00beM y4eOHOH NUCIMIUIMHBI W BH/IbI
yueOHOH pabOThI); TEMATHYECKUH IUIAH M COAEPKAHME y4eOHOM JHUCIIHIUIMHBL yenosus
PEANM3ALMH TIPOTPaMMbl (TPeBOBAHKA K MHHMMATBHOMY MaTepUaTbHO-TEXHHYECKOMY
00ECIEYeHHIO, TIEPEYEeHb PEKOMCH/yeMbIX yueOHBIX W3/aHuil, VIHTepHET-pecypcos,
JOTIONIHUTENBHOM JIUTEPATYPBL); KOHTPOIb M OLEHKA DPE3YNbTATOB OCBOEHMS y4eOHOI
JUCITUTUTHHBI, '

IIporpamma paccumTana na 46 4acoB, 13 KOTOPHIX 50% y4eOHOro BPEMEHH OTBOUTCS
Ha TeopeTHYecKoe 00y4eHue u 50 % Ha IpaKTHYECKHE 3aHATHSA, CTUIAHMPOBAHBI TEMATHKA,
BUJIBI M (JOPMBI B KJKIOM pasjielie.

[ynkr «[Tepeuens HE06X011MOr0 TPOrPAMMHOrO 0OECIICUSHISD 3aMI0HEH, B CITHCKE
OCHOBHOW JIMTEPATYyPhl OTCYICTBYIOT HW3JaHMA, BbLIIyLIEHHBIC OoOllee 5 JeT Hasajl.
Omnpenenensr TpeboBaHMS K MAaTePHAILHOMY OOECIIEYEHMIO MPOTPaMMbl. B pasgene
«OLEHOYHbIC CDENCTBA I KOHTPOIS yCHEBAEMOCTH» paspaboTaHa CHCTEMa KOHTPOJIS
OBJIAICHHAMH 3HAHMAMH H YMEHHSIMH [0 KaXKI0MY pasaeny nporpaMMsl. TemaTika 1 popMbl
KOHTPOJI1 COOTBETCTBYHOT LIEIAM H 33Ja4amM yueOHOM JUCIHITITHHEL

Yerko ChopmymHpOBaHHAS LENb NPOrPAMMBI M CTPYKTYPA HAXOMATCS B JIOTHYECKOM
COOTBETCTBHH. B nporpamme 2 pasnena, 21 tema. '

Coneprxanye nporpaMMmpl HAPABJICHO HA TOCTHAKEHHE PE3YIbTATOB, OMPENEISIEMbIX
®I'OC. Copeprranue OTpaxKaeT HOCIIENOBATENBHOCTS (DOPMUPOBAHHS 3HAHHIA YKa3aHHBIX B
®I'OC. B nonnoii Mepe oTpakeHs! BUAB! PabOT, HANPABIEHHBIE HA IIPHOOPETCHHE YMEHHI.

IIporpamma moxeT OBITH PEKOMEHIOBAHA /Ui MCIIOMB30BAHHA B 00PA30BATCIEHOM
npouecce MHCIIO ®I'BEOY BO «Ky6I'V».

Penensenr
BecnaJios A.B. noueHT, kauauaat
g . XMMHUECKHX HAYK, TOLEHT Kadeapol
. OPraHWYECKOM XUMHUH H TEXHOIIOTHH
~ ®I'BOY BO «Ky6I'V»
ALY O LY 5
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PELIEH3UA
Ha pab04yIo MPOrpamMMy 10 JUCLUILTUHE « XMMUSH
crenrancHocTs 21.02.20 Mpuknagnas reogesus '

Pabouas nporpamma no nucuumnae «Xumus» 11s ctynentos paxynsrera MHCITO
@I'BOY BO «Ky6['Y» cocTaBicHa B COOTBETCTBHM C NMPHMEPHON nporpammoil ®UPO,
pekoMenioBaHHOe ~ DenepanbHBIM  rOCYJAPCTBEHHBIM — ABTOHOMHBIM YUPEKIACHUEM
«DezepanbHOro MHCTUTYTA PasBuTHs 06pasoBanusm» (OIAY «DHPO») Ha 6aze 0OCHOBHOTO
00mero 00pasoBaHMs C MOJYYEHHEM CPEJHErO OOIIEro obpaszoBanus. [Iporpamma
COCTABJICHA B MOJIHOM COOTBETCTBHH C TPeOOBAHHAMM Y4EOHOTO TUTAHA MO CHIEHMATBHOCTH
21.02.20 ITpuknaanas reogezus. '

Pabouas mporpamma npenonaraer pacnpenenenne TeM U H3ydeHHe MaTepHasa mno
pasgenaM. ['paMOTHO CTPYKTYPHPOBaHA, W OXBATHIBAET BCE AKTyaJIbHBIE HANPABJIEHHUS 110
AVCUHUIIIHHE HA CETOHALIHMH JIEHb.

Bee pasaensr paboued mporpaMMbl B HOJHOM MEpe OTBEYAOT TPEOOBAHUAM K
Pe3ymbTaTaMm OCBOCHHs yUEOHON NMCLMITHHBL B COOTBETCTBHH ¢ TIPHMEPHOH MPOrpaMMoii
®HPO, pexomennosarHoe DejepanbHBIM FOCY IAPCTBEHHBIM ABTOHOMHBIM YUpEKJEHHEM
«DesepanbHOro HHCTUTYTa PasBUTHA oOpasosanus» (PIAY «OUPO»). Kaxaprii pasen
TIPOTPaMMBI PACKPBIBACT PACCMATPHUBACMbIE BONIPOCHI B TIOTMYECKOM MOCEI0BATEBHOCTH,
OTIPEJEIIAEMOM 3aKOHOMEPHOCTSIMH OOY4EHHs CTY/IEHTOB.

JU7is1 3aKpeneH st TEOPETHYECKUX 3HAHUIA, (GopmMupoBaHus TPeOyeMbIX KOMIIETEHIIHIA,
YMEHHH W HABBIKOB CTY/IEHTOB TIPE/lyCMATPUBAIOTCS KAK NEKLMOHHEIE, TAK H MPAKTHYECKHE
3aHATHA. KOIMYECTBO ayAWTOPHBIX 3aHATHI © BHEAYTUTOPHOH pPAa0OTHI CTYIEHTOB
COOTBETCTBYET TPEOOBAHHAM y4eOHOTO IUIAHA.

Kontpous u onenka pesynsratos ocoenus yueGHON MUCIHTITHEDL OCYILECTBIIAKOTCS
B CTPOIOM COOTBETCTBHH C TPeOOBAHUIMH Y4eOHOTO IJTAHA MO THCLUIIIHHE. PazpaboTtannbie
H TIPEIAraeMbIC B IPOrpamMMe (JOPMBI M METO/IbL, IO3BOJIAIOT B IOJIHOM MEPE OCYLIECTBIIATH
KOHTPOJIb 1 OLECHKY Pe3ynbTaTos 00yueHus (CHOPMHUPOBAHHBIX KOMIETEHIHH, OCBOEHHBIX
HABBIKOB U YMEHHWH, YCBOECHHBIX 3HAHMIA).

[lepeueHb peKOMeHIyeMbIX YUCOHBIX M3JAHHH, HHTEPHET-PECYPCOB, OCHOBHOM
JMTEPATYPLl  BKIOYACT AKTYaNbHbIE WCTOYHHKHM, K KOTOPBIM Y CTYIEHTOB HMMEETCS
CBOOOIHBIIT JIOCTYTI. ¥ g '

Hannast pabouas mporpaMmMa MOXKET OBITH PEKOMEH/IOBAHA JUIA H3y4YeHUH
AMCIMIUTHHBI « XuMHA» Ha (pakyisrete UHCIIO ®TEOY BO «KyoI'V». '

Periensent Bacwiun B.K. 1OLEHT, KAHIMIAT XUMHYECKIX
. Hayk, foueHT kadeapsl OMOOPraHHYECKOH XUMHH |
- TEXHUUYECKOH MUKpoOHomorud ®I'EOY BO
(%}%—-// «Ky6I'TV» -
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