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1 TACHOPT PABOYEM ITPOT'PAMMbBI YUYEFHOU JUCIUTIINHBI

HucnuiummHa «XuUMUS» BXOAUT B 00MIE00pa30BaTEIbHBIA MK Kak MPOQUIbHAS
0011e00pa3oBaTesbHas AUCIUIUIMHA U U3y4yaeTcs Ha 1 kypee 1, 2 cemectpe.

JlaHHas AMCUMIUIMHA TIPEAINOJIaraeT M3yYeHHE OCHOBHBIX 3aKOHOB, OCHOBHBIX TEOPUH
XUMHHU, BCHICCTB U MATCPHAJIOB, IIHWPOKO MUCIIOJIB3YECMbIX B IIPAKTHKC, KHaCCI/I(bI/IKaL[I/IIO u
HOMEHKJIATYPY HEOPraHWYECKMX W OpraHWYecKuX BemlecTB. [ucuuiuimHa aaéT BO3MOMXHOCTb
MoATrOTOBUTL BCCCTOPOHHC PA3BUTBIX, KPUTUYCCKU MBICIANUX CIICHUAIMCTOB, BJIAACIOMIUX
YHUBEPCAJIBHBIMH ~ CIIOCOOAMH  JICATEIIBHOCTH, KJIIOYEBBIMH  KOMIICTCHIIMSMH, a  TaKKe,
BBITIOJTHAOMIUX 3KOJOTHYCCKUEC Tp€6OBaHI/I$I B HpaKTquCKOﬁ ACATCIIBHOCTH U HOBCCHHGBHOﬁ
KHU3HHU.

Heab, 3a1a4u y4eOHOM JUCUMILUIMHBI M TPeOOBAHMS K pe3y/JibTaTaM OCBOCHUS y4eOHOM
AUCHUIVIMHBL: M3yueHrne xuMun Ha 0a30BOM ypOBHE HAIpPABICHO HA JOCTHKEHHE CIICTYHOIINX
HeJIEen:

. OCBOCHME 3HAHHUH O XMMHUYECKOM COCTABIJIIIOLIEN €CTECTBEHHO-HAyYHOM KapTUHBI MHpA,
BOXHEHIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TEOPUSIX;
. OBJIQJICHUE YMEHHUSMHU NPUMEHSTH IMOJyYCHHbIC 3HAHUS IS OOBSICHEHHS PazHOOOpa3HBIX

XUMHUUYECKMX SBJICHUN U CBOMCTB BCIICCTB, OLCHKHW pPOJIM XHMHH B Pa3BUTUHN COBPCMCHHLIX
TEXHOJIOTHI U IMOJIY4YCHHH HOBBIX MAaTCPUATIOB,

® Pa3BUTHUEC IMO3HABATCIIbHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mpounecce
CaMOCTOATCIIbBHOI'O HpI/IO6peTeHI/I$I XHMHYCCKHX 3HAHUHA C HCIOJIb30BAaHHUEM Pa3INYHBIX
HNCTOYHHUKOB I/IH(I)OpMaLII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAaHHUC y6e)KI[éHHOCTI/I B MMO3UTHBHOM pPOJin XUMHH B JKU3HU COBPEMCHHOI'O O6HIGCTB3,,
HeO6XOI[I/IMOCTI/I XAMHUYCCKHU I'PAMOTHOT'O OTHOILICHUA K CBOEMY 310POBBIO U 01<py>1<a}omel71 cpeac;

3aoauu oucyunaunl:
B pe3synbrare ocBoeHUS yueOHOM NUCIMIUIMHBI O0YYArOIIUICS JOJIKEH 3HATh:

. XUMUYECKYIO COCTABIIAIOLIYI0 €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, a TAKXKE, BAXKHEUIINX
XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
. MIPUMEHEHUE MOJIYYEHHBIX 3HaHUN U YMEHUM AJi1 O€30MacHOr0 MCIOJIb30BaHUS BEIIECTB U

MaTrepurajioB B 6BITy, CETBCKOM XO3SHCTBE W Ha IMPOU3BOJACTBEC, PCIICHHUA MPAKTUYCCKUX
3a/1a4 B TIOBCEJHEBHOM JKW3HM, MPEAYNPEXKACHUS SBICHUN, HAHOCAIIUX BpPEHI 3/10POBBIO
YeJI0BEKa U OKPYKAIOIIEH cpelie.

OcBoeHue coaepkaHusi y4eOHOW JUCHUIUTUHBI «XUMUs», O00€CIeunBaeT JOCTUXKEHUE
CTYJIEHTaMH CIEAYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— 4yBCTBO T'OPAOCTH U YBaXXEHUs K MCTOPUU U JOCTUIKEHUSAM OTEYECTBEHHON XMMHYECKOU
HayKH; XUMHUYECKH IPaMOTHOE MOBEJEHHE B MPO(ECCHOHAIBHON NEATENbHOCTH U B OBITY NpuU
00OpalIeHnn ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHallaMH U IPOIlecCaMH;

— TOTOBHOCTH K IPOAOJIZKCHHUIO 06pa3013aH1/1$1 U IIOBBIIICHU S KBaJ'II/I(i)I/IKaI_[I/II/I B I/I36paHHOI71
npodeCCHOHATIBHON EATEIIbHOCTH U O0BbEKTUBHOE OCO3HAHHE POJIM XMMHUECKUX KOMIETEHIUH B
3TOM;

B BBIOPaHHOI NPO(ecCHOHAIBLHOM NeATeJIbHOCTH;

— HMCIIOJIB30BAaHUEC  pa3IMYHbIX BHIOB MMO3HAaBATEIILHON JACATCIIbHOCTH n OCHOBHBIX
MHTEJUIEKTYaJbHBIX OIepanuil (MOCTaHOBKU 3ajaud, (OPMYJIMPOBAHUS THIOTE3, aHaIu3a |
CHHTE3a, CPaBHEHHUsI, 0000IICHUS, CUCTEMATHU3AINH, BBISBIICHUS] IPUYUHHO-CJIC/ICTBEHHBIX CBS3EH,
MIOKCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHUS MOCTaBICHHOW 3a7a4yM, MPUMEHEHHE
OCHOBHBIX METOJOB IO3HaHUs (HAOIIOAEHUS, HAYYHOI'O 3KCIIEPUMEHTA) AJIS U3YUEHUs Pa3INUHbIX



CTOPOH XHMHYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCS B MpodeccuoHaIbHOU cdepe;

— HCIIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB ISl TONYYCHHS XUMHYECKOW WH(OpPMAIIHH,
YMEHHE OLIEHHWBaTh €€ JOCTOBEPHOCTh JUIS JOCTH)KEHHUS OoJjiee BBICOKMX HHTEIUIEKTYallbHbIX
pE3yJbTaTOB;

NnpeMeTHbIX:

— c(hopMHPOBAHHOCTh NPEJCTABICHUNA O MECT€ XMMHUHU B COBPEMEHHON HAay4HOW KapTHHE
MUpa; TTOHUMaHUE POJH XUMHUHU B (DOPMHPOBAHMM KPYro3opa u (yHKIIHMOHATHHOW TPAMOTHOCTH
YeJI0BeKa JJI pEUICHUs MPAKTUYECKUX 3a/1ay;

— BJIAJICHUE OCHOBOIOJIATAIOIIMMHA XUMHYECKUMHU TOHSATUAMH, TEOPUSMHU, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MCIOJIb30BaHUE XUMHUECKON TEPMUHOJIOTUN U CUMBOJIMKY;

— BIAQJICHUE OCHOBHBIMM METOJAaMH HAyYHOIO I103HAHUS, MWCIIOJIb3YEMbIMH B XHMHHU:
HAOIO/ICHUEM, OMHMCAHMEM, H3MEPEHHEM, SKCIIEPUMEHTOM; yMEeHHE oOpaldaThiBaTh, OOBSCHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB W JIENATh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH MPHMEHSTh
METO/1bl TO3HAHUS MPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

— c(hOpPMHPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBECHHBIE OICHKH M MPOU3BOAUTH PACUYETHI IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJIAJICHUE IIPaBUJIaMU TEXHUKH 0€30IaCHOCTH NP UCIOIb30BaHUN XUMUYECKUX BELIECTB;

— c(hopMHPOBAHHOCTh COOCTBEHHOW MO3HMIIMM MO OTHOIICHHIO K XUMHYECKOW HH(pOpMAaIHH,
[0JIy4aeMOM U3 pa3IM4YHbIX HCTOYHUKOB.

2 CTPYKTYPA U COJAEP)KAHUE YYEBHOHU JUCHUIJIUHBI

2.1  O0beM y4yeOHON IMCHUIIMHBI M BUbI Y4eOHOI padoThI

Buj yueGHoii padoThl O0bem yacoB
B m.u. ¢ hopme
8cez0 npakmuyeckou
no020moeKu
MakcumanbHas yyeOHass Harpys3ka (Bcero) 168

O6si3aTeIbHas ayIUTOPHAsl y4eOHAasi HATPY3Ka (BCero)

B TOM YHUCJIC:

Teopernueckue 3aHATUA 56
MPAKTUYECKHUE 3aHSITUS 94
KOHTPOJIbHBIE paOOTHI 18

KypcoBas pabota (mpoekT)

CamocrosiTesbHas padora o0yuarwuerocs (Bcero)

B TOM YHCIJIC:

camocTosiTenbHas paboTa HaJg KypcoBOM  paboToii
(mpoexToM)

IIpome:xxyTouHasi aTTecTalus:
DK3aMeH

2.2



2.3

TemaTn4ecKkui NJIaH U cofepKaHue Y4eOHOH JMCIUIITHHbI

HaunmenoBanue
pa3esioB U TeM

Conep:xanue
JabopaTopHbie
3aHATHA
CaMOCTOSITeJIbHAS padora
KypcoBasi padoTa (IpoeKT)

y4eOHOro
padoTrel M

mMarTtepuaJja,
MNPAKTHIECCKHUE

00y4Jaronuxcs,

Oo0LeMm
4acoB

B 1Tu. B
dopme
NnpaKkTuie
CKOM
MoAroToB
KH

1

2

4

Pa3zpea 1.

OO01masi u HeopraHn4yecKasi XuMHUs

Tema 1.1. Xumus —
HAyKa o eewecmeax

1.CocraB BemecrBa. XUMHUYECKHE DIIEMEHTHI.
CriocoOsr CYLLIECTBOBAHMUA XUMHUYECKUX
AJIEMEHTOB:  aTOMBI, IPOCTBIE MW  CIIOXKHBIC
BelllecTBa. BeriecTBa MOCTOSIHHOTO U IEPEMEHHOTO
cocTaBa. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
Crioco0b1 0TOOpaXEHHUS MOJIEKYJ: MOJICKYJSPHBIC
U CTPYKTYpHBIE (OPMYIBI, IMIAPOCTEPIKHEBBIE H
MaCHITa6HI)Ie HpOCTpaHCTBeHHI)IG MOICIn
MOJICKYII.

HN3mepenue Bemecrsa. Macca aTOMOB U MOJIEKYIL.
AtomHuast emuHuina Macchl.  OTHOCHUTEJIBbHEIE
aTOMHasi U MoJIeKyJsipHass Maccbl. KosnuecTBo
BEIIECTBA M E€IMHULBI €ro H3MEpPEHHS: MOJIb,
MMOJIb, KMOJIb. Yuciao AsBoraapo. MosspHas
macca.

ArperaTHble COCTOSIHMSI BellecTBa. TBepruoe
(kpuctayuinyeckoe W amop(HOE),  KHUAKOE,
ra3oo0pa3HOe arperatHbie COCTOSIHUSI BeIIeCTBa.
3akoH ABorajpo u ero cieactBus. MosspHBIi
00BEM BemeCTB B Ta3000pa3HOM COCTOSHUH.
OO0BbeAMHEHHBIN Ta30BBINA 3aKOH.

Cmecu BemecTB. Paznuuus Mexay CMecCsIMH U
XUMUYECKUMH  COeQUHEHUusMH. MaccoBas U
00BEMHAs 1011 KOMIIOHEHTOB CMECH.

Tema 1.2.
Ilepuoouyeckuil 3aKkoH
u Ilepuoouueckas
cucmema XuMuyecKux
9N1eMeHmMo8
J.U.Menoeneesa.
Cmpoenue amoma

Ilepuoauyecknii 3aKOH U CTPOECHHE aTOMA.
ATtoM — cioxHas yvacruna. Jlokasareinbcrsa
CJIO’)KHOCTH CTpoeHHMs atoMa: IlimanerapHas moaens
atoma J.Pezeppopaa. Ctpoenue aroma no H.bopy.
CoBpeMeHHBIE NPEJCTABICHUS O CTPOEHUHU aToMa.
KopnyckyngpHO-BOIHOBOM  JAyalu3M  YacTHIL
MUKpPOMHUPA.

CocraB aromuoro siapa. HykioHbl: OpOTOHBI U
HEUTPOHBI. M30TONBI U HYKIUABL. Y CTOWYUBOCTH
sep.




JyiekTpoOHHAsA o00oj04ka aTtomMoB. llonsTHe
DJIEKTPOHHAsT OpPOUTAb M 3JICKTPOHHOE O0JIAKO.
KBanToBble  uymcia:  TJaBHOE,  OpOUTANbHOE
(moGo4HOE), MAaTrHUTHOE U CITUHOBOE.

Pacnipenienenne 3JIEKTPOHOB IO JHEPreTHYECKUM
YpOBHSIM,  IOAYPOBHAM UM  OpOMTalsIM B
COOTBETCTBUM C  IPHUHLUIIOM  HaWMEHbUIECH
sHepruu, npuHuunom Ilaynu u npasunom ['yHna.

DNeKTpOHHbIE KOH(PUTYpPAIIH ATOMOB XUMHYECKUX
JJIEMEHTOB. DBaneHTHBIE BO3MOXHOCTH aTOMOB
XUMUYECKUX JJIEMEHTOB.

OneKTpoHHas KJ1accu(puKanus XUMHYECKHUX
SIIEMEHTOB: S-, P-, d-, f-oeMenTHI.

CoBpemennas ¢opmymnupoBka llepuoamueckoro
3akoHa. llepuoaunueckass cuctemMa M CTPOEHHUE
aroMa. OU3NYECKUN CMBICI MOPSAIKOBOTO HOMEpA
3JIEMEHTOB, HOMEPOB I'PYNIIbI U IEPUOJA.

[lepriognyeckoe HM3MEHEHUE CBOICTB HJIEMEHTOB:
panmyca aToMa; SHEpPrUU MOHU3AINH;
ANIEKTPOOTPULATELHOCTU. [IpHYMHBI W3MEHEHHS
METAJUIMYECKUX W HEMETAJUIMYECKHX CBOWCTB
AJIEMEHTOB B TpyMNIax M MEepHOAAX, B TOM UYHCIE
00JIBIINX U CBEPXOO0JIBIINUX.

3HaveHue [Tepuoanueckoro 3aKOHA u
ITeproanueckoil CUCTEMbBI XUMUYECKHX DJIEMEHTOB
JA..MenneneeBa 1 pa3BUTUS HAYKU TTOHUMAaHUS
XMMHYECKON KapTUHBI MHpA.

IIpakTH4eckoe 3aHATHE 1/JIaGopaTopHas
pabora 1

KadecTBeHHBIE peaklUUd HAa HWOHBI

Fe’*, Fe*, Cu®”

Tema 1.3. Cmpoenue
sewecmea

IlousaTne 0 XUMHUYECKON CBI3U. THUIIEI XUMHUUECKHAX
CBS3EH: KOBaJIeHTHAs, MOHHAs, MeTajImuecKas |
BOJIOPOJIHASL.

KoBanenTHasi xumnyeckasi cBsi3b. /[Ba
MexaHu3Ma 00pa30BaHUs dTOM CBS3U:00MEHHBINN
JIOHOPHO-aKLENTOPHbIA. OCHOBHBIE TapAMETPhI
9TOr0 TUIIA CBA3U: AJIMHA, IPOYHOCTDH, YT'OJI CBA3U
WJIU BaJeHTHBIA yroi. OCHOBHBIE CBOMCTBA
KOBAJIEHTHOH CBSI3U: HAaCBhIIICHHOCTbD,
MOJISIPU3YEMOCTh U ITPOYHOCTb.

ONEeKTPOOTPULATEIBHOCT U KJIACCHU(UKAIMS
KOBAICHTHBIX CBs3€d 1O OITOMY MpPH3HAKY:
NOJSIpHAsT W HENoJsipHas KOBaJICHTHBIECBS3H.
[TonsipHOCTH CBSI3M H  TOJSPHOCTH MOJICKYIIBI.
Crioco6 nepekpbIBaHus HIEKTPOHHBIX OpOuTaeit u
KJIacCH(UKALUSI KOBAJICHTHBIX CBS3€H IO 3TOMY
NpPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBaJIEHTHBIX
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CBsI3eH M Kiaccu(UKAIMs UX MO ATOMY MPU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPOMHBIE, IOJTYTOPHBIE.

Turner KPpUCTAINIMYECKHUX PEIICTOK Yy BCHICCTB C
KOBAJICHTHBIM THUIIOM CBA3H: ATOMHBIC n
MOJICKYJISIPHBIC. dusznyeckrue CBOMCTBA BCIIECTB C
KOBAJICHTHBIM KPUCTAJUIMYCCKUMU PCIICTKAMMU.

HNonnas xummyeckass cBsa3b. KpaliHuii cirydait
KOBAJIGHTHOM  MOJSAPHOW  CBA3U.  MexaHusm
00pa3zoBaHus MOHHOM CBSI3H. HNonnsie
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BELIECTB C
TaKUMHU KPUCTAJUIAMH.

Merajanyeckasa XxuMu4deckass cBs3b. OcoOblit
TAN XUMHUYECKOH CBSI3M, CYIICCTBYIOIIUH B
MeTajax ¥ cIuiaBax. Ee oTiIu4uus M CXOJICTBO C
KOBaJIGCHTHOM W HWOHHON cBa3simu. CBolicTBa
METaJIMYECKOM CBSI3H. Merannmyeckue
KPUCTAJUTMYECKUE PEIICTKH M CBOMCTBA BEIECTB C
TaKUMHU KPUCTAJUIAMH.

Boagoponnas xuMu4yeckas cBf3b. MexaHusm
oOpa3oBaHus Takoil cBs3u. E€ kmaccudpuxanus:
MEXMOJIEKYJISIPHAS 51 BHYTPHUMOJIEKYJIIpHAs
BOJOPOJHBIE CBSI3H. MounekynspHeie
KPUCTAJUIMYECKUE PEIIETKH JUIS 3TOrO TUIIA CBA3H.
dusnyeckue CBOWCTBA BEILIECTB C BOAOPOJHOU
CBsA3bI0. brosornueckas posib BOIOPOAHBIX CBA3EH
B OpraHM3alMu CTpYKTyp OuomnosmmepoB. Enunas
MIPUPOJA XUMUYECKUX CBSA3EH: HAIMUNE PA3IUIHBIX
TUIIOB CBSA3€H B OJHOM BELIECTBE, IIEPEXOJ OJHOTO
THIIA CBSI3U B IPYrOW M T.II.

KoMmmuiekcoodpa3zoBanmue. ITonsarue 0
KOMILUIEKCHBIX COeIMHEeHMsIX. KoopauHannoHHoe
YUCJIO KOMILIEKCOOOpa3oBaTens. BHyTpeHHss U
BHeIIHAS cdepa KoMiuiekcoB. HomeHkmarypa
KOMIIUIEKCHBIX coefnHeHUH. VX 3HaueHue.

Tema 1.4. /JucnepcHule
cucmemol

ITonsaiTue o aucnepcHbIX cucremax. [lonsTHE
JUCTIEPCHOM  cpeabl W JUCHEepCHOM  (hasbl.
Knaccudukanus JUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH  OT  arperaTHoro  COCTOSIHHSA
JTUCTIIEPCUOHHON cpenbl U JucrnepcHoi ¢asbl, a
TaKkKe 1o pasMepy ITUX YacTHULL.
['pyOonucriepcHble  CHUCTEMBI:  OMYIbCUU U
CYCIIEH3HH. ToHKoaUCTIEPCHBIE CUCTEMBI:
KOJUIOM/IHbIE (30U W Telu) M  HCTUHHBIE
(MONEKyIspHBIE, MOJIEKYJISIPHO-MOHHBIE "
noHueie). Ddbdexr Tunmans. Koarymsuus B
KOJUIOMIHBIX pacTBopax. CHHEpe3ucC B resix.

3HayeHHe JUCHEPCHBIX CHCTEM B KHBOH H
HEKUBOW TNpPUpPOAEe U MNPAKTHYECKOH KU3HH
YeJIoBeKa. OMynbCUU i CyCIEH3UH B
CTPOUTEIBCTBE, NHUIIEBOM W  MEIUIMHCKOU
MPOMBIIUIEHHOCTH, KOCMETHKE. buosorudeckue,
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MEJIUIUHCKUE U TEXHOJOTUUYECKHUE 30U, 3HAUCHUE
rejedl B OpraHu3aldd  KUBOM  MaTepHH.
buonoruueckue, MUIIEBEIE, MEJIUILIUHCKUE,
KocmeTnueckue renu. CunHepesuc Kak (hakTop,
ONPENIETSIONIUA CPOK TOJAHOCTU MPOAYKIHMH Ha
OCHOBE rejei.

Tema 1.5 Xumuueckue
peaxyuu

Cxopocth xumuuyeckux peakumid. Ilonsarue o
ckopoctu  peakuuii.  CkOpocTb  romMo- U
TFEeTEPOreHHOM peakUuH. OHEpPrusi aKTUBALUU.
@akTopsl, BIMAKIINAE HAa CKOPOCTH XUMHUYECKOMU
peakuuu. Ilpupoma pearupyromumx  BELIECTB.
Temmeparypa (3aKoH Baut—T odda).
Konuenrpanusa. Katanuzaropsl u kaTtaan3: ToMo- U
TETEPOTrCHHBIN, WX MeXaHu3Mbl. DEpMEHTHI, HX
CpaBHEHHE C HEOPraHMYECKUMHU KaTajau3aTopamu.
3aBUCHUMOCTh CKOPOCTH PEAKIUN OT MOBEPXHOCTH
CONPUKOCHOBEHUS PEarupyronInX BEIIECTB.

OopatumocTb XUMHYECKHX peaxkuuii.
XuMu4eckoe paBHOBecHE. [TonsaTue 0
XUMUYECKOM PaBHOBECHUU. JluHaMUYHOCTH
XUMHAYECKOTO paBHOBeCHs. PaKTOPHI, BAUAIOLIME HA
CMELICHUE PABHOBECHS: KOHIIEHTpPALMs, JaBJICHUE,
remnepatypa (npunun Jle-lllatense).

Tema 1.6 Pacmeopui

Ilonsitue o pacrBopax. PuU3NKO-XUMHUYECKAs
pupoaa pacTBOPEHHUS u pacTBOPOB.
B3anmoneiicTBue pacTBOPUTENIE U PACTBOPEHHOTO
BemiecTBa. PactBopumocTh BemiecTB. CrocoObl
BBIDAKEHHSI KOHIIGHTpPAllMM pPacTBOPOB: MacCOBas
MoJIsT  PacTBOPEHHOTO BellecTBa  (IIPOLIEHTHAs),
MOJISIpHAs.

Teopusi 3JIEKTPOJUTHYECKOH JMCCOLMAIIUM.
MexaHnu3M JucCoLManuyu BEIECTB C Pa3IMYHBIMU
TAIIAMM XMMHYECKMX CBsi3ed. Bxnaxg pycckux
yUeHBIX B Ppa3BUTHUE  MPEIACTAaBICHUA 00
ANEKTPOJUTHYECKON  aucconuanuu. (OCHOBHBIE
MIOJIO’KEHHUS TEOpUHU ANEKTPOJINTUYECKON
quccormanuu.  CTeneHb  3JEKTPOJUTUYECKON
qucconManud M (akTopsl €€  3aBUCHUMOCTH.
CuIbHBIE U CPEJTHUE JICKTPOIHTHI.

Huccoumanus Boabsl. BomgopoaHbiii mokazaTelnb.
Cpelnia BOJIHBIX PacTBOPOB 3JIEKTPOIMUTOB. Peakiu
00MeHa B BOJIHBIX PacTBOPaX JIEKTPOJIUTOB.

I'maposus KaK 00MeHHBIH npoiuecc.
HeoOpaTumblii  ruUapoiM3  OpraHMYeCKHUX |
HEOpPraHMYECKUX COEIUHEHHM M ero 3HaueHHe B
IIPAKTUYECKON JEATENBHOCTH YeJI0BEKA.
OGparumbiii  tunponus  cojieid.  CTyneHUYaThIi
ruapons. ITpakTudeckoe npuMeHeHne ruapoIns3a.

['maponu3  opraHuyeckux  BemiecTB  (OenKoB,
KUPOB, YIJIEBOJIOB, MONHHYKICOTHI0B, ATD) u

ero OHOJOTHYECKOE U MPAKTUYCCKOC 3HAYCHUC.
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OwmbuieHue xxupoB. Peakmust srepudukaum.

IpakTnyeckoe 3aHATHE 2/JlabopaTopHas
padora  2.0mpeneneHue  XapakTepa  Cpelibl

pacTtBopa c IIOMOUIBIO YHHUBEPCAIBHOIO
uHaukaropa. lIpoBeneHwe peakiuuid  HMOHHOTO
oOMeHa JUIs XapaKTePUCTUKU CBOICTB
JJIEKTPOJIUTOB.

IIpakTnyeckoe  3anaTtue  3//laGoparopHas
padora 3. IlpuroToBieHue pacTBOopa 3aJaHHOU
KOHIEHTPALUH.

1.7 Ocnoswi
INEKMPOXUMUU.

OKHCIHUTEJBbHO-BOCCTAHOBUTEILHBIE PeaKIuu.
CreneHb OKUCJICHHS. Boccranosurenn
okuciutend. OKHCIEHHE M BOCCTAHOBJICHHE.
Baxkneiine OKHUCIMTENM M  BOCCTaHOBHUTEIH.
BoccranoBuTeNnbHBEIE CBOMCTBA  METAIOB —
MPOCTHIX BEIIIECTB. OxuciuTelbHbIE
BOCCTAHOBHUTECJILHBIE CBOWMCTBA HEMETAJIOB —
MPOCTHIX BellecTB. BoccTaHOBUTENIBHBIE CBOMCTBA
BEIIIECTB, OOpPA30BAaHHBIX DJEMEHTAMU B HU3IIECH
(oTpuIATETBHOM ) CTEIICHU OKHCJICHHSI.
OKHCIUTEIIBHEIC CBOMCTBa BCIIIECTB,
00pa3oBaHHBIX 3JIEMEHTAMHU B BBICIIEH
(TIOTIOKUTEIIBHOM ) CTEICHH OKHCJICHMUS.
OxuciuTeNIbHBIE U BOCCTAHOBUTEIBHEIC CBOMCTBA
BEIIECTB, 00pa3oBaHHBIX 3JeMEHTaMHU B
MIPOMEKYTOUHBIX CTETIEHSIX OKUCIICHHUS.

Kaacenpurxanus OKHMCJIUTEbHO-
BOCCTAHOBHUTEJIbHBIX peakuuii. Peaxun
MEKAaTOMHOI'O M MEXMOJEKYISIPHOIO OKUCIEHUS-
BOCCTAHOBJIEHUA. Peakuuu BHYTPHUMOJIEKYISIPHOTO
OKHCJICHUS-BOCCTAHOBIICHHS. Peakunu
CaMOOKHCJICHHUS-CAMOBOCCTaHOBJICHUS
(IucponopLUMOHUPOBaHUS ). METOIbI COCTaBICHHUS
ypaBHEHUU OKHCINTEIIFHO-BOCCTAHOBUTEIIHLHBIX
peakiuii. MeToJ1 s1eKTpoHHOro Oananca. BrnusHue
cpenbl Ha MPOTEKAHUE OKHCIIUTENHLHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB.

XuMHYeCKHe HCTOYHHKH TOKA. OJEKTPOIHbIE
NOTeHUUaNbl. Psij  cTaHAApTHBIX  AIEKTPOAHBIX
IIOTEHIIAAJIOB (9IEKTPOXUMHUYECKHIHA pan
HaIpsHKEHUN METAJIJIOB). lNanpBannMueckue
AJIEMEHTHl U MPUHIUNBI UX paboTel. CocTaBieHue
raJgbBaHUYECKUX AJIEMEHTOB. OO6pa3oBanue
raJIbBAHUUYECKUX Iap MPU XUMHUYECKHUX MPOIECCAX.
['anpBaHWYEeCKUE DIIEMEHTHI,  NPUMEHSEMBbIE B
KU3HU: CBHMHLIOBas aKKyMyJsiTOpHas —OaTapes,
HUKEJb-KaJIMHEBbIE Oarapen, TOIUIMBHbIE
AJIEMEHTHI.

DJIEKTPOJIN3 PACILUIABOB W BOJAHBIX PacTBOPOB
1eKTpoauToB. [Iporeccel, mpoucxoasmye Ha
KaToa€ U aHOAEf. ypaBHeHI/Iﬂ SJICKTPOXUMUYICCKUX
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IIPOLIECCOB. JIEKTPOJIU3 BOJHBIX pPacTBOPOB C
WHEPTHBIMHU DJIEKTPOJAMH. OJIEKTPOJIU3 BOIHBIX
pacTBOPOB  C  pacTBOPUMBIMH  DJIEKTPOJIAMHU.
ITpakTH4ecKoe NPUMEHEHNUE JIIEKTPOJIN3A.

Pa3nen 2. Xumus
2JIEMEHTOB U HX
COEIMHEHHUS.

Tema 2.1 Metaiibsl 1
HEMETAILIBL.

XapakTepHble XHMHYECKHE CBOWCTBA METAJIOB,
HEMETAaJUIOB U OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
coequnenuii. Bogopoxn. Ilonmoxkenue Bogopona B
Ilepnonnueckorn cucreme. HM3oromsl Boxopona.
CoenuHeHusT  BOJOpOJa € METaUIaMH U
HeMmeTauiamu. Boga. JKECTKOCTh BOABI U CIIOCOOBI
e€ yctpanenus. Tspkénas Boja.

[paxkTnyeckoe 3ansitue 4//1adoparopuas
padora 4.

1.ITonyuenue THIPOKCH/IA ATFOMHUHHUS u
WCCIIEIOBAHUE €ro CBOWCTB. ['muponu3 coseu
ATIOMUHUSL.

IIpakTuyeckoe 3ansiTue S/JIadoparopHas
pabora 5.

Coenunenus xpoma. Ilosyuenume u cBoHCTBa
rugpokcuna  xpoma  (III).  OxuciaurenbHbie
cBoiicTBa auxpomaroB. OKHCIEHHE COIHM XpoMa
(III) nepokcuiom Bogopoa.

IIpakTuyeckoe  3aHsATHE 6/J1aGopaTopHas
padora 6. B3zaumoseiicTBUE THIPOKCUIOB JKelle3a
¢ kuciaoramu. B3aumopeiictBue conu sxenesa (II) ¢
nepMaHranatom kanus. KauecTBeHHbIC peakIui Ha
comu xeneza (II) u (III). O3nakomiienune c
oOpa3iiaMu 4yryHa v CTajH.

['anorenpl. OOmas XapakTepUCTHUKA MOATPYIIIEI

raJIOreHOB. Ocobennoctn  xumuu  ¢ropa.
I"anorenoBo1OpOBL. [Tonyuenue
TaJIOTEHOBOAOPOJIOB. ITonsarue 0 LEITHBIX

peakuusax. ['anoreHoBONOpPOAHBIE KHUCIOTBI M HX
conu — raioreHunbl. KauecTBeHHas peakuus Ha
raJoreHu-UOHBI. Kucnopoacoaepxaniue
coequHeHus xJjiopa. [IpumMeHeHne raJoreHoB U MX
BaXHEUIIINX COCTUHCHUM.

Kucnopon, ero (¢usndyeckue u  XUMHUYECKHUE
CBOMCTBA, MOJYYECHHUE U IPUMEHEHHE, HAXOXKICHUE
B npupoge. Amnorponus. O30H, €ro CBOICTBa,
nostydeHue u npumeHenue. OKCUIbl U MEPOKCHIBI.
Ilepokcupy  BOOOpOAa, €ro  OKHMCIUTEIBHBIE
CBOMCTBA U IPUMEHEHHE.
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Cepa. AnJOTpOmNHBIE BUJOU3IMEHEHHUS  CEpBHI.
duznyeckue M XUMHUYECKHE CBOWCTBA cepbl, €€
IIOJIyYUeHUE U IPUMEHEHHME, HaXOXJCHHUE B
npupone. CepoBomopon, ero Qu3suyeckue Hu
XUMHUYECKHUE CBOWMCTBA, MOJIYYEHUE U IPUMEHEHHE,
Haxoxjaenue B npupoae. Cynbdunsl. Oxcua cepsl
(IV), ero ¢usmueckue M XMMHUYECKHE CBOMCTBA,
nonydeHue u npumenenue. Okcuna cepol (VI), ero
¢du3nueckue U XMMUYECKHE CBOWCTBA, MOJIyUYCHUE
u npumeHeHue. CepHHUCTas KUCIOTa U CYIb(UTHI.
Cepnass KkuciOTa, CBOMCTBa pa30aBICHHON W
KOHIIEHTPUPOBAHHOW cepHOUM KkuciaoT. CepHas
KHCII0Ta KaK OKHCJIUTENb, cynb(darsl.
KauectBennsle peakuuu Ha CyiabGua-, CyIbUT- U
CyIb(haT-HOHBI

IlpakTuyeckoe  3aHsATHE 7/J1aGopaTopHas
pabora 7. .M3yueHue CBOMCTB COJIIHOM KHCIIOTBHI.
PacniosnaBanme xjopuna-, cynbdar- u xKapOOHAT-
HOHOB B pacTBOpE.

A30T, ero (usznyeckue M XMMHYECKHE CBOWCTBa,
[OJIyuUeHUE U MPUMEHEHHE, HaXOXJCHHUE B
npupoge. Hutpuabl. AMMmuak, ero ¢usnueckue u
XUMHUUYECKHE CBOMCTBA, OJyYE€HUE U IPUMEHEHHUE.
AmmuauHast Boga. OOpa3oBaHME€ HMOHAa aMMOHMSL.
Conu aMMOHUS, HUX CBOMCTBa, MOJY4YeHHE U
npuMeHeHne. KadyecTBeHHas peakuus Ha HOH
ammonus. Oxcupa azota (II), ero ¢usuueckue u
XMMHUYECKHUE CBOWCTBA, MOJTYYEHUE U NIPUMEHEHHE.
Oxkcup azora (IV), ero

¢du3nyeckue U XMMHUYECKHE CBOWCTBA, MOJIyYEHUE
u mpumenenue. Oxkcun aszora (III) m azortucras
KHCIIO0Ta, OKcuJ a3ota (V) M a30THasg KUCIOTA.
CBoiicTBa a30THOM KHCJIOTBHI, €€ TMOJIY4eHHE MU
npuMeHeHue. Hwutpatbl, ux ¢Qusnyeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.

IIpakTuyeckoe  3aHsATHE 8/J1aGopaTopHas
pabora 8. O3HaKOMJIEHHE C Pa3IMYHBIMU BUAAMH
ynoOpenuii. KadecTBeHHbIE peakIMu Ha COJHU
AMMOHHUSI U HUTPATHI.

®ocdop. Amnmorponus  ocdopa. CBoiicTBa,
MOJyYeHWe W TPUMEHEHHe OeJIoro W KpacHOTo
docdopa. @ochun. Oxcunasl docdopa (III u V).
®docopuble kucnoTel. Oprodocdarsl.

Yraepon. Annorponusi yriaepoaa (aimas, rpadur,
KapOuH, ¢ymiepeH). AKTUBUPOBAHHBIM Yyrob.
Ancop6uus. CBoiicTBa, MmojiyueHue U NpUMEHEHHE
yriust. KapOuabl KanmbIusi, aJIIOMUHUS U OKeJesa.
VYrapHblif ¥ yriaekuciablid ra3pl, UX (U3NYECKUE U
XUMHUYECKHUE CBOWCTBA, MOJIYYEHUE U NIPUMEHEHHE.
YronpHas KuCiIOTa M ee coiu (KapOOHAThl |
rupokapOonarel). KauecTBeHHass peakuusi Ha
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KapOOHAT-HOH.

IpakTnyeckoe 3aHATHE 9/J1abopaTopHast
padora 9. IlonyyeHue M CBOMCTBA YIJIEKHCIIOTO
raza. BzaumMmopelicTBue THApPOKCHAA HATPHUS C
comssmu  (cynbarom wmemm (II) w  xmopumom
amMMoHusl). PaznokeHue rupokcuia MeJiu.

Kpemnui, aJUIOTpONuA, dbuzmveckue u
XUMHUYECKHE CBOMCTBA KpPEMHUS, IIOJIyY€HUE MU
IpUMEHEHHEe, HaxoxJeHue B mnpupone. CHlaHbl.
Oxcun kpemuus (IV). KpemHueBble KHCIOTHI,
cunukaThl. CUIMKaTHAsI IPOMBIIIJICHHOCTb.

[Ilenounsle Metamipl. OOmIas XapaKTepUCTUKA
noArpymnmnsl. PU3HYECKUEe U XUMHAYECKHE CBOMCTBA
IuTUs, Hatpud M Kamua. HMX nonydeHune
IIpUMEHEHNE, HaXxoXJeHue B npupone. OKcuasl u
IIEPOKCU/Bl HATpUs U Kanus. Enkue menouu, ux
CBOWCTBA, moOnydYeHue u mnpumeHenue. Conu
LIEJIOYHBIX MeTauloB. Pacro3HaBaHue KaTHOHOB
HATpUs U KaJusl.

[llenouno-3emMenbHBIC METaJLJIbI. OOmas
XapaKTepUCTHKA MOArpymIbl. Dusnueckue
XUMHAYECKHE CBOMCTBA MarHusd u Kajgbnus, HUX
MOJyYeHHE W TNPUMCHEHHUE, HaXOXKICHHE B
npupoac. COJII/I KajJlblysd U1 Mariuda, uX 3Ha4CHUC B
MPHUPOJIC U )KU3HH YETOBEKa.

AnroMMHHH, ero (Qu3nueckue U XUMHUYECKHUE
CBOICTBa, MOJIyYEHHE U IPUMEHEHHE, HAXOXKICHHUE
B IpHupone. ANIOMOCHIMKATh.. AMpOTEPHOCTD
okcyaa W ruApokcuaa  amomuHus.  Conu
QIIOMUHUS.

Paznen
3.0Opranuyeckas
XUMUSA

3.1.0cHoBHBIE
MOHATHUSA
OPraHUYEeCKOW XUMHUHU
Y TEOpUs CTPOEHHUS
OPTraHUYECKHUX
COEMHEHUI

[Ipenmer opranmveckoit xumuu. IlonsTne 00
OpraHMYECKOM BEUIECTBE U OPraHUYECKOH XUMHH.
KpaTknii o4epk MCTOpUHM Pa3BUTHS OPraHUUYECKOU
xuMud. Buranusm u ero kpymenue. OcoOEHHOCTH
CTPOEHMS OPraHUYECKUX coeAMHEeHn. Kpyrosopor
yriepoja B MPUPOJIE.

Teopust CTpoeHMS OpPraHMYECKUX COECIUHEHMU
A.M.bytnepoBa. [Ipeanocbuiku co3gaHus TEOPHH
ctpoeHusi.  OCHOBHBIE  TOJIOXKEHHUSI ~ TEOPHUH
ctpoenust A.M.bytiepoBa. Xumuueckoe CTpoeHHE
U CBOHCTBa opraHuyeckux BemiecTB. [lonsTHe 00
nzomepun. CrocoOGbl  OTOOpaKEHUS] CTPOCHUS
MOJIEKYIbl (POpMyIIbI, MOsIENH). 3HAUEHUE TEOPUH
A.M.bytnepoBa nns  pa3BUTUS  OPraHUYECKON
XUMHH U XMMHUYECKUX IPOTHO30B.

Ctpoenune aToma yriiepojaa. DJIEKTPOHHOE 00JaKo
U opOuTanmb, S- U p-opOUTaANU. DJIEKTPOHHBIE H
ANIEKTPOHHO-TpaduyecKue (bopMyIibI aToMa
yriaepoja B OCHOBHOM U BO30YXKAECHHOM
cocrosgHusX. IloHsTHe rubpuau3anyy.

Knaccudukanmuss  opraHudeckux  COeAUMHEHUM.
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Knaccugukanuss ~ opraHMyecKMX  BEIIECTB B
3aBUCUMOCTH OT CTPOCHHs YIVIEPOJHOM LEIH.
ITonsTue (byHKIMOHATHHON CPYIIIBL.
Knaccugukanus opraHMyeckux BEILECTB MO0 TUILY
(GYHKIMOHATIBHOM TPYIIIIHL.

OCHOBBI HOMEHKJIATYpbl OPraHMYECKHUX BELIECTB.
TpuBuanbHbIe Ha3BaHMUSL. PanyonanbeHas
HOMEHKJIATypa KaK IIPEeIIIECTBEHHULIA
nomenksarypsl [UPAC. Homenknarypa [UPAC .

IIpenenbHble yrijeBoaOpoabl. [ OMOJIOTHYECKHUI
psan  ankaHoB. [lonstue 00 yrieBogopozaax.
OcoOenHocTH CTPOEHUS IIpeIeIbHbBIX
YIIEBONOPOAOB. AJKaHbl, Kak IPEACTaBUTEIN
IpeleNbHbIX  YIVIEBOJAOPOJIOB. JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl METaHA U
IpYrux ajkaHoB. [omosornueckut psg u

HU30Mepus napagyHOB. HopmanbHoe H
Pa3BETBICHHOE CTPOCHHME  YIJIIEPOJHOM  LIETIH.
Homenknarypa aJIKaHOB u ATKUIIBHBIX
3aMECTHUTEIICH. duznueckue CBOMCTBA

aIKaHOB.AJIKaHbl B  mIpupoje. XHUMHUYECKHE
CBOICTBa aJIKaHOB: TaJOreHHpoBaHUe (padOThI
H.H.Cemenosa), HutpoBanue no KoHoBajoBy.
MexaHu3M peakiuu  XJIOPUPOBAaHUS  AJIKAHOB.
Peakiiun JEeTUAPUPOBAHHUS, rOpeHus,
KaTaJIMTHYECKOTO OKHCJICHUs ajKaHOB. KpekuHr
QJIKAHOB, Pa3JIMYHbIE BU/bl KPEKUHTa, IPUMEHEHHE
B TPOMBIIUICHHOCTH. [luponu3 u KOHBepCHS
MeTaHa, M30Mepu3anus ajkaHoB. [IpumeHeHue u
CHocoObl  MOJIyYeHUus QJIKaHOB. Ob6nactu
IpUMEHEHHs alKkaHOB. [IpoMblluIeHHBIE CHOCOOBI
MIOJTyYCHUsI alIKaHOB: TOJYYCHHE M3 TMPHPOTHBIX
UCTOYHUKOB, KPEKUHI mapaduHOB, IOJy4YeHHE
CHHTETUYECKOTO O€H3WHa, Tra3uduKaius yris,
ruapupoBaHueankaHoB. JlabopaTtopHbele cHocoObl

MOJTyYeHUs AJIKaHOB: CHHTE3 Bropria,
JleKapOOKCUITUPOBAHUE, TUAPOITN3 KapOua
AJTIOMUHHSL.

Hukiaoankanel.  ['oMosormyeckuii  psax  H

HOMEHKJIaTypa  LHUKIOAIKAaHOB, WX  oOIas
dbopmyna. I[loHsiTMe O HampsHKEHUH —ITUKJIA.

N3omepus LUKJIOAJIKAHOB: MEXKKJIacCOBas,
YTJIEPOTHOTO CKeJleTa, reOMETPUYECKasL.
ITonyyenune u ¢buznyeckue CBOMCTBA
IUKJIOAJIKAHOB. XUMHYECKHE CBOMCTBA
LUKJIOAJIKAHOB. Cnenuduxa CBONCTB

OUKIOAJIKAaHOB C MaJIbIM  pasMEpoOM  I[HUKIIA.
Peaknun MPpUCOCAUHCHUA n paauKaJIbHOTO
3aMCIICHHA.

ITH/IEHOBbIE YIJIeBOAOPOAbI. ['oMonornueckui
pSI AJTKEHOB. JJIEKTPOHHOE M MPOCTPAHCTBEHHOE
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CTPOCHHE  MOJIEKYJIbl O3TUJIEHAa W  aJKEHOB.
['omonoruyeckuit psg u odmast Gopmyna anKeHOB.
N3omepus STUJIEHOBBIX yIJIEBOJOPOJIOB!
MEXKJIaCCOBasi, YIJIEPOJHOIO CKEJETa, MOJ0KEHHS
KpaTHOW cBsi3u, reomerpuueckas. OcoOeHHOCTH
HOMEHKJIaTypbl ~ 3TWJICHOBBIX  YIJIEBOJIOPOJOB,
Ha3BaHUs BAXHEHIIMX paaukanoB. Puznyeckue
CBOMCTBA aJIKEHOB.

XuMHUYECKue CBOMCTBA AJIKECHOB.
DNeKTpOo(UILHBIN XapaKTep peaklnid, CKIOHHOCTh
K  peakuusM  INPUCOEIUHEHUs,  OKHUCIICHHUS,
nonumepuszanuu. IlpaBuno MapkoBHUKOBa M €ro
AIIEKTPOHHOE 000CHOBaHUE. Peakuun
raJIor€eHUPOBAHMS, TUAPOTaJIOr€HUPOBAHMS,
rujparauuy, rugpupoBanus. [lonsatue o peakuusax
nonuMmepuszanuu. l'openue ankeHoB. Peakiun
OKUCJIEHHS B MATKUX M JKECTKMX YCIIOBHUSX.
Peaknus Barmepa u ee  3HaueHue Ui
OoOHapyXeHHsI  HENpEAeTbHBIX  YIIIEBOJAOPOIOB,
nosiyueHus: rnukonei. IlpumeHenne u crnocoOsbl
MOJIy4eHHUs] aJIkeHOB. lcronb30BaHHE BBICOKOM
peaKMOHHON CIIOCOOHOCTH AJIKEHOB B
XUMUYECKON  mpomblluieHHOCTH. [Ipumenenue
STHIICHA W TporuieHa. [IpombiuieHHbIE CIOCOOBI
MOJIy4eHUs] aJIKEHOB. Peakuuu JeruapupoBaHus U
KpekuHra ankeHoB. JlabopaTopHbie CrocoObI
IIOJIyYEHUS AJIKECHOB.

AJIKagNeHbl. Iloustue wu KJaccuukanus
JUEHOBBIX  YIJIEBOJOPOJIOB MO  B3aUMHOMY
PACIIOJIOKEHUIO KpaTHBIX CBS3€M B MOJIEKYJIE.
OcobeHHocTH 3JEKTPOHHOTO u
MPOCTPAHCTBEHHOTO  CTPOCHUSI  COMPSHKEHHBIX
nueHoB. [loHsiTHE O T-ANEKTPOHHOW CHUCTEME.
Homenkinarypa JIMEHOBBIX YTII€BOJOPOAOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB Kak CJEACTBHE UX  DIIEKTPOHHOTO
CTPOCHUS. Peaxun 1,4-npucoennHenus.
[Tonmumepusarust aueHoB. CrnocoObl TMOTYYeHUS
JIMEHOBBIX yTriieBoa0poioB: paboTer C.B.JIleGenena,
JIETUIPUPOBAHUECATKAHOB.

AueTujieHoBbIE YIJIEBOJOPOIBI.
['omonornyeckuil psifi aJKUHOB. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE AlleTHIIEHA U APYTUX
ankuHOB. ['oMonorudeckuii psia u obmias Gopmyna
AJIKUHOB. Homenkmarypa aIeTUIICHOBBIX
YIIIEBOIOPOOB. Nzomepus MEXKJIacCcoBas,
YIJIEPOAHOTO CKEJeTa, MOJ0KEHUS KPaTHOM CBSI3M.
XUMHUYECKUE CBOMCTBA M MPUMEHEHUE AIKHUHOB.
OcoOeHHOCTH ~ peakuuid  MPUCOCIUHEHHS]  T10
TPOMHOM YIJIEPOA-YIIEPOAHON CBA3U. Peaknms
Kyueposa. ITpaBuio MapKoBHHKOBA
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MPUMEHUTEIbHO K anerwieHaM. [loaBHKHOCTH
aTomMa BOJIOpOJia (KHUCIOTHBIC CBOMCTBA AJIKHWHOB).
OxwucieHue  aiakuHOB. Peakmusa — 3eIHMHCKOTO.
[IpumeHeHne  aleTWICHOBBIX  YIJIEBOJIOPOJIOB.
[TonuBuHUNALETAT. [Tonyuenue AJIKUHOB.
[Tonydyenue areTusiaeHa NUPOJIM30OM METaHa U
KapOWIHBIM METOI0M

ApomaTnyeckue yIJ1€BOA0POAbI.
['omonornyeckuit  psinm apeHoB. beH3on  Kkak
MPEACTaBUTENL apEHOB. Pa3BuUTHE NpenCcTaBIECHUN
0 CTPOECHUHU OeHzorna. CoBpeMeHHbIE
IIPEJICTaBICHUS 00 AJIEKTPOHHOM u
MIPOCTPAHCTBEHHOM CTPOCHUHU OeH3orna.
OO6pa3zoBanue apOMaTHYECKOM T-CUCTEMBI.
['omonoru OeH307a, WX HOMEHKJIATypa, o0IIas
¢dopmyna. Homenknarypa nans Ju3aMelICHHBIX
MPOM3BOJIHBIX O€H3ona: opro-, MeTa-, Thapa-
pacnosoxeHue 3aMECTUTEINEH. dusuyeckue
CBOICTBA apEHOB.

XuMHYECcKue CBOMCTBA apeHOoB. [IpumMepsl peakiui
ANEKTPOPUIBHOTO 3aMEIIEHUs: TajJoreHUPOBAHUS,
anKuiupoBaHus  (katanusatopsl  Ppupens—
Kpadrca), nutpoBanus, cynspupoBanus. Peakiuu
TUAPUPOBAHUSA W  NPUCOSAUHEHUS XJIopa K
oenzony. OCOOCHHOCTM XUMHYECKHX CBOWCTB
romMosioroB Oenzosia. B3anmHoe BiMsIHHME aTOMOB
Ha TpUMEpEe TOMOJIOTOB apeHoB. OpueHTauus B
peaxkusax 3JIeKTPOUILHOTO 3aMEEHUS.
[Ipumenenue u nonyueHue apeHoB. [IpuponHbie
UCTOYHUKA  apOMATUYECKUX  YIJIEBOAOPOJOB.
ApomaTtuzanus aJIKaHOB u
IIUKJIOAJIKaHOB. AJIKIJIMpOBaHUE OEH3071a.

[IpuposHble HCTOYHUKH YTIEBOIOPOaA0OB. HedTs.
Haxoxxnenue B mpupoje, coctaB M (pu3HYecKue
cBoiictBa  HepTH.  TOIUIMBHO-PHEPreTUUYECKOE
3HayeHue HedTtu. [IpombinuieHHas nepepaboTKa
He(Tu. PexTuduxanus HeQpTH, OCHOBHBIE (PpaKIINU
€€ pas3delieHus, HUX HCIIONIb30BaHHE. BropuuHas
nepepaboTka HePTENpoayKTOB. Pextudukamms
Ma3zyTa MpU YMEHBIIEHHOM JaBiieHUU. KpekuHr
He(TenpoAyKTOB. PasznuuHble BUABl KpPEKUHTa,
paboter B.I'.IllyxoBa. M3omepu3zamusi ajKaHOB.
ANKUIMpPOBAaHUE HENPEAETbHBIX YIJIEBOJOPOJIOB.
Pudopmunr HEPTENPOAYKTOB. KauectBo
aBTOMOOWJIBHOTO ToruiMBa. (OKTaHOBOE YHCIIO.
[Tpuponublii ¥ TONYTHBIM  HE(QTIHOH  Tazbl.
CpaBHeHHEe cocTaBa NPUPOJHOTO U IOIMYTHOTO
ra3oB, UX IIPAaKTHUECKOE UCIIOJIb30BAHME.

Kamennsbiii  yronb. OCHOBHBIE  HampaBJICHUSA
UCIIOJIb30BaHusl KamMeHHoro yrisa. KokcoBaHue
KAMEHHOTO YIUIA, BAKHEHIIME MPOAYKTBI 3TOrO
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mpouecca:  KOKC, KaMEHHOYrojbHas  CMoJja,
HajicMoJibHas Boja. CoeMHEHus, BhleIsAeMble U3
KAMEHHOYT'OJIbHO! CMOJIBI.

FI/I)IPOKCI/IJILHLIC OprauHnv4eCcKkue COCAUHCHUI.

Crpoenue u KJaccupuKanus CIIMPTOB.
Knaccudukanus CIIUPTOB o THUITY
YIJI€BOAOPOAHOTO panukana, YUCITy

TUIPOKCWIIBHBIX TPYII W TUIy aroMa Yrjiepoja,
CBSI3aHHOTO c TUJIPOKCHIIBHOM TPYIION.
OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUIPOKCUIIBHOW  rpynnbl. BriusHue cTpoeHus
COMPTOB  Ha WX  (U3MYECKHMEe  CBOWCTBA.
MesxmoliekyIsipHas BOJIOPOJIHAS CBSA3b.
['omosiornyeckuil psil NpeaeabHbIX OAHOATOMHBIX
crupToB. M30Mepuss 1 HOMEHKIIaTypa ajlKaHOJIOB,
ux obmas popmyia.

XHUMHUYECKHE CBOMCTBaA allkaHOJOB. PeakuumoHHas
CIOCOOHOCTH MPEIEIbHBIX OJJHOATOMHBIX CITUPTOB.
CpaBHeHMe KHCJIOTHO-OCHOBHBIX CBOMCTB
OPraHMYECKHMX M HEOPraHUYECKUX COECAUHEHHI,
coagepxamux OH-rpynmy: KHCIOT, OCHOBaHUH,
aM(pOTEpHBIX  COCIWHEHHU (BOJABI, CIIUPTOB).
Peakiuuu, noarBep Kaaroniue KUCIOTHBIE CBOMCTBA
cnupToB. Peakuum 3amenieHus TUAPOKCUIIbHOU

IPYIIIBL. MexMonekynsipHas — JAerujparanus
CIIUPTOB, YCJIOBHSI 00pa30BaHUsI MPOCTHIX 3(PUPOB.
CrnoxHble 3hUpEI HEOPraHUYECKUX u

OpPraHWYeCKUX KHCIIOT, PEAaKIMH 3TepuUKaInu.
OxucineHue M OKHMCIUTENbHOE JeTHpUpOBaHHE
criuptoB. CriocoOb! mosTyueHust coupToB. [ uaponus
rajoreHajgkaHoB. ['mapaTanus ajJKeHOB, YCIOBHS
ee mnpoBeaeHUs. BoccTaHoBiieHHME KapOOHMIIBHBIX
COEIMHEHHUH. OtnenbHble IpeJCTaBUTENN
QJIKAaHOJOB. MeTaHoN, €ro  HPOMBIIUICHHOE
NOJydYeHUe U TNPUMEHEHUE B IPOMBIIUIEHHOCTH.
buonoruueckoe neiicTBue METaHoJIa.
Crneuuduueckre cnocoObl MOTyYEHUs ATHIOBOTO
cnupta. PU3NOIOTHYECKOE IEHCTBHE ITAHOJIA.

MHoroaromHbie CIIUPTHI. Nsomepus u
HOMEHKJIaTypa IIPEACTaBUTEIIEH JBYX- U TpEX-
aTOMHBIX cnupToB. OCOOEHHOCTH XHMHUYECKUX

CBOICTB MHOT0aTOMHBIX CIIUPTOB, nx
Ka4eCTBEHHOE oOHapyKeHHE. OtnenbHbIE
IIPEICTaBUTENHN: STWIEHIVIUKOb,  TJIMLEPHH,
CHoCcOOBI nx MIOJIy4EHMS, MIPaKTHYECKOe
IIPUMEHEHHE.

IIpakTnyeckoe 3ansaTue  10//IaGopatopHas
padora 10. PacTBopeHue rauuepuHa B BOJE, €0
TUTPOCKOITMYHOCTD. B3anMoieicTBre TIIHIEPUHA C
ruapokcuaoM meau (11).

®DeHoJIbl. DJIEKTPOHHOE M  MPOCTPAHCTBEHHOE

17




CTpPOCHHUE ¢benona. B3aunmuoe BIIUSIHUE
apoOMaTUYEeCKOr0  KOJbIlAa M  THAPOKCHUIBHOM
TPYIIIIBL.

Xumudeckue cBOMCTBa (peHosa Kak (yHKIHUsS €ro
XUMHYECKOTO CTpoeHUus. bpomupoBanue Qenona

(kauecTBEHHas peakuus), HUTPOBaHUE
(nMKpUHOBas  KucCiloTa, €€  CBOWCTBA W
IPUMEHEHHUE). O06pa3zoBanue OKpAIIIeHHBIX

3+.
KOMIUIeKCOB ¢ MoHOM Fe™ ' I[lpumenenue ¢eHona.
[Tonyuenue deHosa B IPOMBIIUIEHHOCTH.

Aubieruibl M KeTOHbI. [ OMOJOTHYECKHUE PSIIbI
aNBJICTUIOB U KeTOHOB. [ToHsATHE O KapOOHMITBHBIX

COCIMHEHUSX. ONEKTPOHHOE CTpOCHHE
KapOOHHUITLHOM TPYIIIBL. N3omepus u
HOMEHKJIaTypa aJbJIETU/IOB u KETOHOB.
Puznueckue CBOMCTBA KapOOHUIIbHBIX
COeIMHEHUI.

XWMHYECKHE CBOMCTBA albJETMIOB M KETOHOB.
Peakunonnas CIOCOOHOCTh KapOOHMJIIbHBIX

coenquHeHn. Peakmum OKHCIIEHHS ajlbJCTHIIOB,
KAueCTBEHHbIC PEAKLIMU HA AJbJCTUAHYIO TPYIIILY.

Peaxiun MIOJIMKOHICHCAITUH: oOpazoBaHme
(GenonodpopmanbaeruIHbIX cMOI. [IpuMeHeHHE |
MOJIyYEHHNE KapOOHUITBHBIX COEMHEHHU.

HpHMeHeHI/Ie AJIbJCTUA0B M KCTOHOB B 6BITy u
MPOMBIINIJICHHOCTH

IIpakTuyeckoe 3ansaTue 11/JlaGopaTopHas
pa6ora 11. OkwucrneHue MypaBbUHOTO (WM
YKCYCHOTO) aibpJeruja OKCHUIOM cepedbpa U
rugpokcuaom  menu  (II).  Bsammopeiictue
anpaeruna ¢ (QYKCUHCEPHHUCTOM  KHCJIOTOM.
OKHCIIeHNe CIUPTA B aJbACTU]L.

Kap0OoHoBbIe KHCJIOTBI M HMX HPOU3BOAHBIE.
I'omonornyecknii psii IpeaeabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. IloHsATHE O KapOOHOBBIX
KHCIIOTaX U UX KiaccupuKauus. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE  CTPOCHHME  KapOOKCHIIBHOM
rpynmsl.  ['oMoylorM4eckuil  psa NpeaenbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT,  HUX
HOMEHKJIaTypa U H30Mepus. MeKMOIEKYISIpHbIE
BOJIOPOJIHBIE CBSI3M KapOOKCHUJIBHBIX TpYII, HUX
BIUSHUE Ha (PU3MUECKHe CBONCTBAa KapOOHOBBIX
KUCIOT. XHUMHUYECKHE CBOWCTBA KapOOHOBBIX
KHCJIOT. Peakuuu, WITIOCTPUPYIOIINAE KHUCIOTHBIE
CBOIICTBA W MX CpPaBHEHHE CO CBOWCTBAMH
HEOPraHNYECKHUX KHCJIOT. O6pazoBanue
(YHKIMOHAJIBHBIX ~ MPOU3BOAHBIX  KapOOHOBBIX
kucnoT. Peaknuu srepuduxanuu. AHTUIPUIIBI
KapOOHOBBIX  KHCJIOT, HUX  TOJy4YeHHE W
IIPUMEHEHHE.

CriocoObl  TOJy4YeHus:  KapOOHOBBIX  KHCIIOT.
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OtnenbHblE TPEACTAaBUTENM M WX 3HAYCHHUE.
OO61mue crnocoObl MOTy4YeHHs: OKUCIICHHE aIKaHOB,
AJIKEHOB, IMEPBUYHBIX CIHUPTOB, AJIbJACTHUIOB.
Baxwueiimue npencraButenu KapOOHOBBIX KHCIOT,
ux OMOJIOrHYecKas poiib, Crielu(pUIecKre CrIoCOObI
MOJIyY€HUsl, CBOMCTBA U MPUMEHEHHE MYpPaBbUHOI,
YKCYCHOM, MaJIbMUTUHOBOW W  CTEapUHOBOW;
aKpWwIOBOM M METAKpUJIOBOM;  OJIEMHOBOW,
JIMHOJIEBOM u JINHOJICHOBOM; II1aBEJICBO;
OEH30MHOI KUCIIOT.

Caoxubie 3¢upbl. CTpoeHHEe UM HOMEHKJIATypa
CIIOKHBIX 3(UPOB, MEXKIaccoBas H30MEpHUS C
KapOOHOBBIMU KHCIOTaMU. CrocoObl MOIy4eHUS
CIOXHBIX  3¢upoB.  OOpaTuMOCTh  peaKIH
srepuukanii ¥ (GAKTOPbI, BIMSIOINIME Ha
CMEILICHUE paBHOBECHUsS. XUMHUYECKUE CBOMCTBA U
MIPUMEHEHUE CIOKHBIX d3PupoB. XKupsl. XKupsl kak
cinoxxkHele  >Qupsl  ramuepuHa.  KapOoHOBEIE
KHCIIOTBI,  BXOJSIIME B  COCTaB  JKHUPOB.
3aBUCUMOCTh KOHCUCTEHLIUU KUPOB OT UX COCTABA.
XUMHYECKUE  CBOWCTBA  KUPOB:  THUAPOIM3,
OMBUIEHME, TUIpUpoBaHHUE. buonoruueckas poib
JKUPOB, HUX  HUCIOJIb30BaHWE B  OBITY |
npoMbllieHHOCTH. Cosin KapOOHOBBIX ~ KHUCIIOT.
Mpuia. CniocoOsr MOJIyYEeHUS coJIei:
B3alMOJIeIiCTBHE KapOOHOBBIX KHUCJIOT c
MeTaJlJIJaMi, OCHOBHBIMHM OKCHJAMH, OCHOBaHUIMH,
COJISIMU; IIEJIOYHOM THAPOIU3 CIOXKHBIX 3(UPOB.
XUMHYEeCKUE CBOWCTBA CoNiel KapOOHOBBIX KUCIOT:
TUAPOSIN3, pPEaKIUM HMOHHOrO oOmeHa. Mblia,
CYIIHOCTb MOIOULIETO AelcTBUA. OTHOLIEHUE Mblia
K oKecTkoW Boje. CHHTETHYECKHE MOIOIIHE
cpeacrtea  — CMC (merepreHTHI), 170:¢
IIPEUMYIIECTBA U HEJOCTaTKU

IIpakTuyeckoe 3ansaTue 12/JlaGopaTtopHas
padora 12. OrTHOUIEHME XHUPOB K BOJE H
OpraHMYeCKUM pacTBOpHUTENsAM. JlOKa3aTeabCTBO
HEMpeAeabHOro xapakrepa upoB.  OMblieHHE

KUPOB. CpaBHeHune CBOMCTB MBbLIa 51
CUHTETUYECKUX MOIOIIUX BEIIECTB.
Yraesoasl. ITonsaTne 00 yIIIeBOJAAX.

Knaccudpukanus yrinesogoB. MoHo-, 1u- H
MIOJINCAXAPUBI, MPEACTABUTENM Ka)XJAOW TPYIIIIbI
yraeBonoB. buonorumdeckas pojib yriaeBOIOB, HUX
3HaYeHWe B JKU3HM 4YeJoBeKa M  OOIIecTBa.
Momnocaxapuasl.  CTpoeHMe W ONTHYECKAs
u30MepHsi MoHocaxapuaoB. Mx kiaccupukanus no
YHCIIy aTOMOB YIJIEpOAa U MPUPOJE KapOOHUIBHOU
rpynmnsl. BakHeWline NpencTaBUTEIM  MOHO3.
I'moko3a, CTpoeHue ee MOJEKYNIbl U (hPU3HUYECKHe
ceorctBa. Tayromepus. XUMHUYECKHE CBOWMCTBA

19




[JIIOKO3BL:  PEAaKIUU [0 albACTUIHON TIpynme
(«cepeOpsiHOTO  3epKajia», OKHCJIEHHE a30THOMU
KHCJIOTOM, TUAPUPOBaHUE). Peakinu TitoKo3bl Kak
MHOI'0aTOMHOTI'O crupTa: B3aUMOJIEUCTBUE
moKo3el ¢ rugpokcuaom  meau  (II)  mpm
KOMHATHOW  TeMmIeparype W  HarpeBaHUM.
Pasnmuunple  TuUmbel  OpokeHHs  (CIIUPTOBOE,
MOJIOUHOKHUCJIIOR). ['moko3a B MIPUPOJE.
buonoruueckass poiab ¥ TPUMEHEHUE TIIFOKO3bI.
@pykro3a Kak u30Mep I0Ko3bl. CpaBHEHHE
CTPOCHMUSI MOJEKYJIbl M XUMHUYECKHX CBOMCTB
IIII0KO3bl U (OpyKTO3bl. DpyKTO3a B MpHUpOAE, e
Ounonoruueckas poib.

[TenTo3sl. Pubosa u gezokcupudosa kak
MIPEACTABUTENH alibloNeHT03. CTpOCHHE MOJIEKYI.

Mucaxapuabl. Crpoenue nucaxapuion. Crocod
COWIEHEHMsI LUKJIOB. BoccranaBnuBaromue Hu
HEBOCCTAHABIIMBAIOIIME CBOWCTBA JMCAXapuOB
Kak cleacTBue cowileHeHus 1ukia. CtpoeHue u
XUMUYECKHUE CBOICTBa Caxapo3sl.
TexHonoruueckue OCHOBBI IPOM3BOJICTBA
caxaposbl. JlakTo3a W ManmbTO3a KaKk H30MEpHI
caxaposbl.

IMoancaxapuasbl. Obee CTpOCHHE
nonucaxapuoB. CTpoeHHE MOJIEKYJIbl Kpaxmaa,
aMuiIo3a U amMwIoneKkTuH. Pdusznueckue CBONCTBA
Kpaxmajla, €ro HaxoXJAEeHHEe B IMpHUpPOJE U
Ouonornyeckas poib. [nukoreH. Xumudeckue
cBoiictBa kpaxMmana. CTpoeHHE >3JIEeMEHTApHOTO
3BEHA LEJUTIOJIO3BI. Bnusiane CTPOEHUS
MOJIMMEPHOM 11eTIH Ha (PU3NMYECKHE U XU-MUYECKHE
CBOMCTBA LEJUIIOJIO3bl. ['MIpONIM3 ILEII0NI03bI,
oOpa3oBaHue CJIOKHBIX 3¢upoB c
HEOPraHMYECKUMU M OPraHMYECKUMHU KHCIOTaMH.
[TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM
mienke, BHcKo3e. HaxoxzaeHue B mnpupone H
Ouonoruyeckas poib Ie/on03bl.  CpaBHEHHE
CBOMCTB KpaxMaJa U LEJII0II03bI

IIpakTuyeckoe 3anaTue 13/JlaGopaTropHas
padora 13. B3aumoaeiicTBue pactBopa IIFOKO3bI C
ruapokcugom  menu  (II).  BzaummopeiictBue
caxapo3bl c TUJIPOKCUIAMH METAJLJIOB.
B3aumoneiictBue kpaxmasia ¢ WOJIOM, THIPOJIU3
Kpaxmaa. O3HakoMIICHUE c oOpa3zuamu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

AMMHBI, AMHUHOKHCJIOTHI, OesIKu.
Knaccudukanus u uzomepus amuHoB. [lonarue 06
amuHax. llepBuuHble, BTOPUYHBIE U TPETHUYHBIE
amuHbl. Knaccuukanus aMMHOB 1O TUIY
YIJIEBOJOPOAHOIO pajuKalla U YUCIy aMUHOIPYIII
B MoJjekyiae. ['omonornueckue psapl NpeaeabHbIX
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amuaTUuecKux ©W  apOMaTUYEeCKHMX  aMHUHOB,
M30MEPUS U HOMEHKJIaTypa.

XHUMHUYECKHE CBOMCTBA aMHHOB. AMUHBI Kak
OpPraHMYeCKHEe OCHOBaHHUS, WX CpPaBHEHUE C
aMMHMAaKOM W JPYTMMH  HEOPraHUYECKUMU
ocHOBaHUSIMH. (CpaBHEHHE XMUMHUUYECKHUX CBOWMCTB
amuaTuyecKux H  apOMaTUYEeCKHMX  aMUHOB.
O6pa3oBanre amMuaA0B. AHUJIMHOBBIC KpPaCHUTEIIH.
ITonsTHE O CHHTETHYSCKUX BOJOKHAX. IlommamMuasl
A TOoJMaMHAHBIE  CHHTSTHYSCKHE  BOJIOKHA.
[Ipumenenne u nonydyeHue amMuHOB. l[losydueHue
amuHoB. Padoter H.H.3ununa.

AMHHOKHCJIOTBI. [ToHATHE 00 aMMHOKHUCIOTAX, X
KiIaccupukanus W cTpoeHue. HomeHkmiarypa
aMHHOKHCIIOT. JIBOMCTBEHHOCTH KHCJIOTHO-
OCHOBHBIX CBOWCTB aMHUHOKHCIIOT M €€ MPUYUHBI.
bunonspubie  WOHBL. Peaknmuu  KOHICHCAIUH.
Ilentnanas cBa3b. CHHTETHYECKHE BOJIOKHA.
Knaccudukamms BOJIOKOH. [Toryuenue
AMUHOKHCIIOT, UX NPUMEHEHHE U OHOJOTHYecKast

byHKIHS.

Beaku. benku kak nOpUpPOIHBIE TOJUMEPHI.
[lepBuunasi, BTOPHUYHAS, TpETUYHAS u
YeTBepTUYHAS CTPYKTYphI OenkoB. OuOpuspHble
u rioOynspHble Oenku. XWMHYECKHE CBOMCTBA
OEenmKOB:  TOpeHHe, JeHaTypaiusi, TUAPOJIU3,
Ka4ueCTBECHHBIE (IBETHBIE) pEaKLHH.
buonornueckue QyHknuM OETKOB, WX 3HAUCHUE.
benku kak  kommoneHT Tmnm. IIpoGnema
OEITKOBOTO TOJIOAAHUS U TYTH €€ PeIIeHHUSL.

IIpakTnyeckoe 3anaTue  13//IaGoparopHas
padora 13. KauecTBeHHblEe  peakuUu  Ha
AMHHOKHUCIIOTBI: OMypeToBasi, KCAaHTOIIPOTEHMHOBASI.

buosornyecku aKTHBHBIC COCANHEHUS.
®epMmenTsl .Butamunsl. I'opMoHnsl. JlekapcerBa.
Opranuyeckue  MOJHMMEPBHI. Crocobbr  ux
MOJIyUEHUS: PeaKluu MOJMMEPHU3aluu U PEeaKIUU
nogukoHAeHcauun.  CTpyKTypel — IIOJMMEPOB:
JMHEIHbIE, pa3BETBICHHbIE U MPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJUMEPOB: BYJIKaHU3ALHUA
KaydyKoB, JOyOJieHHe O€NKOB, OTBEpXKICHUE
MOJINKOHACHCALIMOHHBIX IIOJINMEPOB.
Knaccudpukanus nomumMepoB 1O  pa3iIMYHBIM
IIPU3HAKAM.

Pasnen 4 Xumus u
KU3Hb. XUMHS B
SKU3HU 001I1eCTBA

XuMHusI B CeJILCKOM Xo3siiicTBe. XUMH3aIUd
CEJIbCKOTO XO0351CTBA U €€ HampaBieHus. PacTeHus
M TI0YBa, TMOYBEHHBIN TMOTJIOMIAIOIINN KOMILIEKC.
YnobpeHust u uX Ki1accUpUKAIMI. XUMHUYECKHE
CpeACTBa 3amuThl pacteHuid. OTpuuareibHbIe
MOCIICACTBYSI MPUMEHEHHUS TIECTULIUIOB U OOpr0a C

10
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HHUMMU. XI/IMI/I?)aI_[I/ISI JKHUBOTHOBOACTBA.

XuMus U IK0JIOrusi. XuMHUYECKOE 3arpsA3HCHUE
okpyxkamwimiei cpeapl. Oxpana ruapochepsl OT
XUMHUYECKOTOo 3arpsisHeHus. OxpaHa TMOYBBI OT
XUMHYECKOT0 3arps3HeHus. OxpaHa aTMocepsl OT
XUMHYECKOTO 3arpsisHeHus. OxpaHa Quopsl u
bayHbI oT XHUMHYECKOTO 3arps3HECHMUS.
buoTtexHoiorus U reHHast UHKEHEPUsL.

XuMHsI H MOBCeIHEBHAs JKH3Hb 4YeJ0BeKa.
Jomamusgs —anrexka. Moromme W YHCTSAIINE
cpenctBa. CpenctBa OOpbOBI € OBITOBBIMH
HacekoMbIMU. CpeacTBa JIMYHOM TUTHEHBI U

KOCMETHKHU. XUMHUS U iia.

I[IpakTunyeckoe  3aHATHE
pabdora 14. OsHakomjieHHUE C
yA0OpeHUN ¥ TECTUIUIOB.
obpasmamMu  CpeACTB  OBITOBOM
JICKaPCTBCHHBIX MPENapaToB

14/J1a6opaTopHas
KOJUIEKIIMEH
O3HakomiieHue C |2
XAMHH |

NTOI'O

168

3 YCJOBUS PEAJIM3ALIMU YUYEBHOM JUCIHUITIIUHBI
3.1TpeboBanus K MaTePUAIbHO-TEXHUYECKOMY 00ecTiedeHHI0

n/m HanmenoBanue y4eOHBIX  MOMEMICHM u | OCHAIIEHHOCTh Y4YeOHBIX
MOMEIICHUH I CAaMOCTOSTEIbHON paOOThI MMOMEILICHHU I "
IMOMEILIEHU I JUISL
CaMOCTOSITENIbHOM padOThI
1 YueOHas ayIuTOpHs JIs1 TPOBEACHHUS JICKITMOHHBIX, | YKOMIUIEKTOBaHa
CEMUHAPCKUX, TPAKTUYECKUX, JTAOOPATOPHBIX CIICLHATN3UPOBAHHOM
BaHATUM, TPYIIIOBBIX M MHIMBHIYaIbHBIX (yuebHoii) Meberbio, HabopoM
JIEMOHCTPAIIIOHHOTO

KOHCYHBT&HHﬁ, TCKYHICTO KOHTPOJIA U
HpOMe)i(YTO‘IHOﬁ aTTeCTaliluu

o0opynoBaHus U y4eOHO-
HarJsaJHbIMHU HOCO6I/I$IMI/I,
o0ecreunBarOIIMMH
TEMaTUYECKHE WILTIOCTPAIIHH,
COOTBETCTBYIOLIME paboueit
MporpaMme JUCIUTUINHEIL, a
TaK)Ke TEXHUIECKUMU
cpencTBamMu OOy4CHHS
(mepeHOCHBIM
My.]'II)TI/IMe)II/II\/'IHI)IM
MPOEKTOPOM, IIOPTATUBHBIM
KOMITIBIOTCPOM THUIIA
«HoyTOyk», mepeHOCHBIM
Pa3IBI>KHBIM SKPaHOM),
CyKalue st
MIPEACTABJICHHS Y4eOHOM
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nHpopMaruu 60IBIION
ayTUTOPHH.

Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX NPH OCYLECTBIEHUH
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE
- OmnepanmonHas cuctema tuna Windows;
- IMaker nporpamm obmiero nonszoBanust Microsoft Office;
- Hurepner-6pay3epsl;
- DnexkTpoHHO-OMONIHoTeYHas cucteMa «JIauby;
- Hudopmanmonno-npaBosbie cuctemsbl "I'apant" win "Koncynbrant+".

3.2 UudopmannoHHoe odecneyeHue 00yueHust

OcHoBHas iuTeparypa:

1.I'abpuenssia O.C., Octpoymo N.I'. Xumus s npodeccuii U criennaibHOCTEH TEXHHYECKOTO
npoduns: yaeOHUK JUIS CTYA. YUpekaeHui cpea. mpod. obpazoBanus. — M., 2014.

2.T'abpuenssa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. m np. Xumus mis npodeccuii u
CHEIHMAIbHOCTeH €CTEeCTBEHHO-HAYYHOTO MPOQIIIL: Y4eOHUK Ui CTYA. YUPEKICHHH cped. mpod.
obpazoBanusi. — M., 2014.

3.I'abpuensu O.C., OctpoymoB WN.I'. Xumus mis mpodeccuit ¥ CHelUaTbHOCTEH COLMAIBHO-
OKOHOMHYECKOTO W TyMaHHTapHOro mnpodmiei: y4eOHHK aisi CTYA. YYPeKIACHHHA cpea.rpod.
obpazoBanusi. — M., 2014.

4.T'abpuemnsa O.C., OcrpoymoB N.I'., Cagkos C.A., HopodeeBa H.M. [Ipaktukym: yae6. mocodue
JUTSL CTYJI. yUpexXIeHui cpen. mpod. oopasosanus. — M., 2014.

Jlonmo/IHUTeIbHAS JIUTepaTypa:

1. JLM. IlycroBanoBa, W.E. Huxanoposa OO6mrast xumusi cpemHee TPodecCuoHaIbHOE
oOpa3oBanue Pocros-nHa-/{ony 2006r

2. I.T. Xomuenko O6mas xumus MockBa Hoast Bomna M3narensctBo Ymepenkos 2006
3.P.AJlumun B.A., Moneuko JI.A., AnapeeBa XuMus s HIKOJBHUKOB CTapIIMX KJIACCOB U
noctynaromux B By3sl Mocksa apoga 2004r

3.3 OcobeHHOCTH peaJM3auMu AUCHMILIMHBI VIS MHBAJIUI0B M JIUI ¢ OTPAHUYeHHBIMHA
BO3MO’KHOCTSIMH 310POBbSI
[Ipn oOydeHuu WLl C OTrpaHUYEHHBIMH BO3MOXKHOCTSMM 3[I0pOBBSl YUMUTBHIBAIOTCS HX
UH/IMBUyalIbHBIE TIcuXxopu3ndeckre ocooeHHocTH. OOyueHre NHBAUA0B OCYIIECTBISIETCS TaKkKe
B COOTBETCTBHM C MHJMBUIYaJbHOW MpOrpaMMoil peaOuiuranuy MHBanuia (mpu Hanuuum). s
JMIl C HapyLIEHHEM CiIyXa BO3MOXKHO MpEeAOCTaBiieHHE Y4ueOHOW HMH(pOpMalMM B BU3YaJIbHOU
dopMe (KpaTKuil KOHCIEKT JIEKLMI; TEKCThI 3aJJaHUi, HalleyaTaHHbIE YBEJIUYEHHBIM LIPUPTOM), Ha
ayIUTOPHBIX 3aHATUAX JOIYCKAeTCsl NMPUCYTCTBUE ACCHCTEHTA, a TaKXKe CypJONEpEBOJUYUKOB U
TU(dIO0CYpIOTIEPEBOTYMKOB. TeKyIUii KOHTPOJIb YCHEBAEMOCTH OCYILECTBISETCS B IMUChbMEHHOMN
¢dopme: 00ydaromuUiicsl MUCBMEHHO OTBEYaeT Ha BOIPOCHI, MUCHMEHHO BBIMIOJHSIET MPaKTHUECKUE
3amanus. J{okman (pedepaT) Takke MOXKET OBITH MPEACTABICH B MUCBMEHHOW (opMe, MPU ITOM
TpeOOBaHUS K COAEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHMs K KaueCTBY M3JIOKEHHs MaTepuasa
(TIOHSATHOCTh, KauecTBO pEYH, B3aUMOJACWCTBUE C ayIUTOpHEH M T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TPEOOBaHUS, MIPEAbSBIsAEMbIe K MUCBbMEHHBIM paboTaM (KauecTBO 0(OpMIIEHUS
TEeKCTa M CIHUCKA JIUTEPaTyphbl, TPAMOTHOCTb, HAJIMYUE WIUIIOCTPAIIMOHHBIX MAaTE€pHAIOB U T.II.).
[TpomesxyTouHas arTectauus AJs JUI ¢ HApYLIICHUSAMHU CllyXa MPOBOAUTCS B MUCBMEHHON (opme,
IPU 3TOM UCHOJIB3YIOTCS 00LMe KpUTEpUH olieHuBaHUs. [Ipn He0OX0AMMOCTH BpeMs MOATOTOBKU
K OTBETY MOXXET OBITh yBeNW4eHo. JIJs JHIl ¢ HapyIICHHEM 3pEHHUs JIOIYCKaeTcs ayAualbHOe
OpefocTaBlieHue MHPOpPMALMK, a TaKXKEe HCIOJIb30BAHME HA  AyJUTOPHBIX  3aHATHSX
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3BYKO3aIMCHIBAIOIINX YCTPOUCTB (IMKTOGOHOB M T.A.). [lomyckaercss MpUCYTCTBHE Ha 3aHATHIX
aCCHUCTEHTa (IIOMOIIHHMKA), OKa3bIBAIOLIET0 00yYarOIUMCs HEOOXOIUMYIO0 TEXHUYECKYIO [TOMOILb.
Texkymmii KOHTpPOJIb yCIIEBAEMOCTH OCYIIECTBIsieTcss B YCTHOM ¢opme. Ilpu mnpoBenenun
IIPOMEKYTOUHON aTTeCTAllMU ISl JIML] C HApyILIEHUEM 3pEHUs TECTUPOBAHNUE MOXKET ObITh 3aMEHEHO
Ha ycTHOe cobeceioBaHHUE 10 BompocaM. J{JIst IMIl ¢ OrpaHUYeHHBIMUA BO3MOKHOCTSIMU 370POBbS,
MMEIOLINX HapYIIEHHUs OMOPHO-IABUIATEIBHOIO allapara, Ha ayJAUTOPHBIX 3aHATHAX, a TAKXKe IpU
IIPOBEJCHUM IIPOLELYpP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U NPOMEXKYTOYHOU aTTECTALlMA MOTYT
OBbITh IPEAOCTABICHBI HEOOXOAMMBbIE TEXHUYECKUE CPEACTBA (IIEPCOHANBHBIN KOMIIBIOTEDP, HOYTOYK
WIM JApYrol TaJpKeT); AONyCKaeTcs IPUCYTCTBHE ACCUCTEHTa (ACCHUCTEHTOB), OKAa3bIBAIOLIETO
00y4aroImuMcsi HE0OXO0AUMYI0 TEXHMUYECKYIO ITOMOIIb (3aHATh pabouee MecTo, NMepeBUraThCs O
ayJUTOpPUH, IPOYUTATH 3a/1aHUE, OPOPMHUTH OTBET, OOIIATHCS C MPEIoIaBaTeNIEM.

4 KOHTPOJb M OLEHKA PE3VJbBTATOB OCBOEHHUSI  VUYEBHOM
JUCHUTIIMHBI

KoHTpoJib ¥ OLleHKa pe3y/1bTaTOB 0CBOCHHUS Y4eOHOH JUCIUIIIMHBI
KoHTponb 1 OlieHKa pe3yslbTaToOB OCBOCHMSI YUEOHON JUCIHMILIMHBI «XHUMUSA», OCYILECTBISETCS B
dbopMe TeKyIero KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaIHH.
Texkymuid KOHTPOJb MPEACTABISET COOOW MPOBEPKY YCBOGHHUS y4eOHOro Marepuaia
TEOPETHYECKOT0 M MPAKTUYECKOTO XapakTepa, PEryjsipHO OCYUIECTBISEMYI0 Ha MPOTSKEHUU
cemecrpa.
OcHoBHbIE (HOPMBI TEKYIIETO KOHTPOIIS: 0NpOC, NOO20MOBKA COOOWEHUS, peuleHue CUMYayuOHHbIX
3a0a4u op.
Tekynuii KOHTPOJIb MPOBOJUTCA B TEUEHUE CEMECTpa IPErNoIaBaTesieM Ha 3aHSATUU CIEAYIOLIUMU
METOJIJaMH: YCTHBIM OIpOC, pelIeHUE 3a7a4d U BBIIOJHEHHUE 33/laHUl 110 TEME, SKCIIEPTHAasl OLEHKa
BBINOJIHEHHS 00YUYaIOIIMMHUCS CAMOCTOSITENIbHON paboThI B BUJI€ paObOThI C y4eOHOM JINTepaTypoil.
Texymuii KOHTPOJIb TPAJUIMOHHO CIY>KUT OCHOBHBIM CpPEJICTBOM oOOecredeHusi B y4eOHOM
nporecce «oOpaTHOM CBA3M» MEXIy HpernojaBaTeseM U OOydarolMMcs, HEOoOXOIUMOM Juis
CTUMYJIMPOBAaHUS pabOThl O0OO0YYalOIIMXCS M COBEPLICHCTBOBAHMS METOJMKH IPENoJaBaHUs
y4eOHBIX TUCHUTUIHH.
[lenbp kax0¥ GopMBI KOHTPOJIS —3apUKCUPOBATH MPUOOPETEHHBIE 00YyYaIOIUMCS B Pe3yJbTaTe
OCBOCHMS y4eOHOM IUCHMIUIMHBI 3HAaHUS, YMEHHUsS, HaBBIKH, CHOCOOCTBYIOLIME (HOPMHUPOBAHUIO
KOMIIETEHIINH.
@DopMbI YCTHOTO KOHTPOJISL IO y4eOHOM JUCHHUIUIMHE: OIPOC, MOJTOTOBKA COOOIICHHUS.
@®opMBbI MUCEMEHHOTO KOHTPOJIS TI0 Y4€OHON AUCHUIIIINHE:
KoHTposnbHble paboThl AaeTcs A NPOBEPKU 3HAHUN M yMEHMH oOydaromuxcsi. MoryT 3aHUMaTh
4yacTh y4eOHOT0 3aHATHS ¢ pa300pOM MPABHIIbHBIX PELLIEHUI Ha CIEAYIOIIEM 3aHITHH.

PesynbTaThl 00y4eHHs Kpurepun onenkn MeTtoabl OLICHKH
Ilepeuennb 3HAHMH, Tekymuili  KOHTPOJIbL  NpH
OCBaHBaeMbIX B  paMKax NPOBeCHUM:
MACHUIINHBI [TonmHOTa OTBETOB, TOYHOCTH- MUCHMEHHOT'0/YCTHOTO
dbopmymupoBok; Oomnee 50 %ompoca;
MepedeHn yMeHnmii,TPABHIBHBIX OTBETOB.
OCBaHBaeMbIX B  paMKax
0 _ .
MMCIHILTHHDI bonee 50 % TpaBHIBHBIX TECTUPOBAHUE;
OTBETOB.
AKTyaJIbHOCTb TEMBI,- OLICHKA pe3yJIbTaTOB
aJeKBaTHOCTh PE3YJIbTaTOBCAMOCTOSITEIbHON paboThI
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MOCTaBJICHHBIM IIEJISIM, TIoJTHOTa(pedepara, MOATOTOBKA
OTBETOB, TOYHOCTHKOHCIIEKTA y4eOHOTO
(GOpMYITHPOBOK, aJIeKBATHOCThMATEpUANa, COCTABIICHHUE IJIAaHA
MPUMECHECHUS TEPMUHOJIOTHH.  |0TBETa, O(OpMIICHUE TaOJHIIbI,

SIICHUE CUTYAIIMOHHBIX 33]1a4)

IIpumepHbBIe BONPOCHI K IK3aMEHY:

DK3aMeHaI[MOHHbIE OUJIETHl BKIIIOYAIOT J[BA TEOPETHUUYECKHX BOIPOCA U3 MPEACTABICHHBIX HUXKE U
OJTHO TIPAaKTUYECKOE 3aJaHHe, IO0J0OHOE TeM, KOTOpble pa3Oupanuch B XOJE H3YYEHUS
muctumuinael. [Ipu 3ToM Bompock! 1 3a1anue nogo0paHbl TaKuM 00pa3oM, YTO BCE OHM OTHOCSATCS K
pa3HbIM TEMaM M3y4aeMOM TUCLIUIUIMHBIL.

1. Ilepmoanueckasi cucTteMa JIEMEHTOB M €€ CBSI3b CO CTPOCHHEM aTroMoB. llepuonnueckue u
HETEPUOJIMYECKNE CBOMCTBA 3JE€MEHTOB. DPU3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA JJIEMEHTA B
cucteme. CoBpeMeHHast POPMYITUPOBKA MEPHOTUIECKOTO 3aKOHA.

2. TlocnenoBaTeNbHOCTh 3allOJIHEHUS 3JEKTPOHHBIX 000JI04eK M cioeB B aTomax. [lpuHimn
HauMeHbIIel >Hepruu, npasuio KieukoBckoro. CrocoObl n300pakeHUs 3JEKTPOHHBIX CTPYKTYP
aTOMOB.

3. Tlepuopapl, rpymmbl, MOATPYINBI U ceMmeicTBa s-, P-, d- U f-31EMEHTOB C TOYKH 3pCHHUS
AJIEKTPOHHOTO CTpoeHUsi atoMoB. OOBACHEHHE PA3IUYHONW JJIMHBI TEepuonoB. [nuHHO- U
KOPOTKONEPUOIHBIN BAPUAHTHI CUCTEMBI.

4. Ilepuoauueckue cBoiicTBa aToMoB. Paguycel (pa3mMepbl) aTOMOB U MOHOB U UX U3MEHEHHE II0
nepuoaaM U TpyIaM nepruoaudeckoi cucremsl. d- u f-cxxartue.

5. DHeprus HOHM3AIlMM aTOMOB W €€ W3MEHEHHME [0 IepHuoJaM M TpylnaMm I[epUuoIMYeCcKOin
CUCTEMBI.

6. CpozacTBO K 3JIEKTPOHY, JEKTPOOTPULATENLHOCTh aTOMOB, MX H3MEHEHHUE IO IepuojaM u
rpynmnam nepuoIu4eckoni CUCTEMBI.

7. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOHN CBSI3U (IHEPIUsl, JUIMHA, BAJICHTHBIE YIJIbl).

8. CocTaBHBIE YAaCTH aTOMOB — 3JIEKTPOHBI U AP0, UX 3apsAasl U Macchl. CocTaB aTOMHOTO sA1pa —
IIPOTOHBI U HEUTPOHBI, UX 3aps] U Macca.

9. HanpaBieHHOCTh KOBaJEHTHOW XuMHUecKoi cBsi3u. OOpa3oBaHue CBs3ed 3a CUET S- M -
ANEKTPOHHBIX 001aK0B. CtpoeHue mosekyn HaS u PHs. Yriel cBsizeit B 5 TUX MOJIeKyax.

10. sp-, sp’ u sp3-r1/16p1/1)11/13au1/n/1. ®opMa M TNPOCTPAHCTBEHHOE PACIOIOKEHUE T'HMOPUIHBIX
IeKTPOHHBIX 00s1akoB. Ctpoenue monekyn BeH,, BF3, CH,4. Y1l cBsizeld B 9THX MOJIEKYJIax.

11. 3aBMCHMMOCTB CKOPOCTHM XMMHMYECKON pEAKUUH OT KOHILIEHTpAalMi pearupyrollux BEIIECTB.
3akoH neiictBus Macc. KoHcTaHTa ckopocTu peakiuuu. MoJEKyISpHOCTb U MOPSAJOK PEaKIIHH.
BnusiHue naBiieHus: Ha CKOPOCTh PEAKIUH.

12. SIBnenue xatanuza. Katanusatopsl 1 HHTHOUTOPBEL. MeXaHU3M TOMOTE€HHOTO KaTanusa (Teopus
00pa30BaHUs MPOMEKYTOUHBIX COSAMHEHUH).

13. OGpatumbie U HeoOpaTUMBbIE peakiuu. XUMHYECKOe paBHOBecwe. KoHCTaHTa paBHOBECHS.
BeiBog Belpaxkenus and K, u ee ¢pusndeckuii cMpici. PaBHOBeCHbBIE KOHIIEHTPAI[MKM KOMIIOHEHTOB,
UX pacuer.

14. Casur (cmemnienue) xumuueckoro pasHosecus. [Ipunnun Jle-Ilatense, ero gopmynupoBka u
OpUMEHEHHe JUII OOBACHEHHs CMELICHHs XWMHYECKOrO pPaBHOBECHS IPH H3MEHEHUHU
KOHIEHTpAIUi BEIIEeCTB, TEMIEPATyphl U AaBJICHUS.

15. Crenenp pgucconuanuu 3JIEKTPOJIMTA M €€ 3aBUCUMOCTb OT IIPUPOJBI AJIEKTPOJINTA,
KOHIEHTPALUU pacTBOpa U TemnepaTypsl. CuiibHbIE U ClIa0ble 3JIEKTPOJIUTHIL.

16. DOnexkTponuTHueckas AUCCOLMALMS  MOJEKya Boabl. VoOHHOE IpoU3BEAECHHE BOJBL
HeiitpanbHbie, KUCIbIE U MIETIOYHBIE pacTBOPbl. BogoOpoaHbIN 1 THAPOKCUIBbHBIA TTOKa3aTenu pH u
pOH.
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17. OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE peakui. CTeneHb OKUCIEHHSI aTOMOB B COEIMHEHUSX, €€
BbunciacHue. IIponeccsl OkucineHHss U BOCCTaHOBJIECHMs. OKHMCIUTENIN UM BOCCTAaHOBUTEIN M HX
KJIaCCH(UKAIHS.

18. CocraBiieHue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM DJIEKTPOHHOIO
OanmaHca. Peakuuy B KHCIBIX, HEMTpPaIbHBIX M IIEJIOYHBIX pacTBopax. CocTaBieHHE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~pEaKIUil MeTOJOM 3JIeKTpoHHoro OanaHca. Ilpusectn
IIPUMEPBHL.

19. Tumbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUui (MEKMOJIEKYISPHOTO OKHCIECHHUS-
BOCCTAHOBJIEHMSI, TUCIIPOIIOPLIMOHUPOBAHMSI, BHYTPUMOJIEKYJISIPHOTO OKUCIIEHU-BOCCTAHOBIIEHUS).
[TpuBecTn mpuMepsI.

20. Tomonorudeckuii psja ankanoB. Ctpoenne. M3omepus. Homenkarypa.

21. XuMu4ecKkrue CBOWCTBA alKaHOB: TaJIOT€HUPOBaHME, HUTPOBAHUE; PAAMKAIbHBIH MEXaHU3M
peaKuy 3aMEeLIEHUs, LIETHbIE PEAKINH, OKUCIEHHUE, JETHIPUPOBAHUE, IPEBPAILIEHUS [TPH BBICOKUX
TEMIIEPATYpaX.

22. T'omonorudeckuil psan ajkeHoB. M3omepus: CTpyKTypHass U reoMeTpuyeckas. DJIEKTPOHHOE
cTpoeHue ankeHoB. HomeHnknarypa ankeHoB. CrnocoObl MOJIY4EHHUs aJIKEHOB. XUMHUYECKUE
cBoiicTBa anmkeHoB. O0mas xapakTepuctuka. Peakiun npucoennnenus. [IpaBuino MapkoBHHKOBA.
Peakuuu oxucnenus. [lonnmepusanus ajJkeHOB.

23. Huensl. T'omomoruueckuit psia. Knaccudukanums ankaguenoB. Homenknatypa. M3omepus.
VYriaeBogopoabl € CONPSDKEHHBIMU JABOMHBIMHU cBsi3siMu. [lpupona conpsbkenus. OcobGeHHOCTH
XUMHUYECKOI'O MOBEJCHMSI CONPSHKEHHBIX JMEHOB. Peakuuy nonuMepu3anuu U COMOIMMEpHU3aIiu.
HarypanpHblli 1 CHHTETUYECKUHN KayUYyK.

24. Amumuknuyeckue yrieBogopoasl. Knaccudukanus, nzomepusi, HoMeHKIaTypa. LlukinoankaHsl,
LUKJIOAJIKEHbl, LUKIoankagueHbl. CrnocoObl nonydeHus. Dusnueckue coiictBa. CTpoeHue,
XUMHUYECKHE CBOMCTBA U IPUMEHEHHE.

25. Ankunsbl: ['omonoruueckuit psa. M3zomepus. Homenknatypa. DIeKTpOHHOE CTPOEHUE AJTKMHOB.
[ToyueHue aneTUICHOBBIX YIIeBOAOpoAoB. CrnocoObl MOJydeHHs aueTHiIeHa. XHMHYECKue
cBoiicTBa ankMHOB. OOmas xapakTepucTHKa. Peakuuu NpUCOEAMHEHMs, MOJIMMEpU3allny,
3aMelleHusl.

26. CoBpeMeHHbIE NPEJCTAaBICHUS 00 AJIEKTPOHHOM CTPOCHHMU apOMaTHUYECKHX YIJIEBOJOPOOB.
'omonornueckuit  psix Oenzoma.  M3omepus. Homenknatypa.  Xumuueckue  CBOMCTBa
apoOMaTUYECKUX YIIeBoJopojoB. OOmas XapakTepuCTHKAa. ApOMaTHUECKUE YTIEBOJOPOIbI:
Peakuuu  snexTpoduiabHOrOo 3aMemieHUss M HUX MexaHu3M. [lpaBuia opueHTauuu IpH
ANIEKTPO(UIBHOM 3aMeIleHUN B OEH30JIbHOM sijpe. ApomMaTHyYecKHe YIiIeBoAopoabl: Peakuuu
npucoeauHenus. OkuciaeHre 6eH301a U €ro roMOJIOTOB.

27. 3aMeuleHHble MpPOU3BOJAHBIE O€H30J7a B peakUusAxX 3amMerieHus. [IpaBuia opHueHTalMH.
OpuenranTtsl [ u 1l pona (Ha nmpumepe xs10pupoBaHUsI TOIYoIa U OEH30MHOW KUCIIOTHI).

28. Knaccudukanus anudatnueckux cnuptoB. OpgHoaToMHBIe crnupThl. Kiaccudukanus,
uzomepusi, HomeHkinarypa. CrnocoObl monydenus. dusnueckue cBoiicTBa. BonopoaHas cBs3b.
XVMHYECKUE CBOWCTBA. XMMHUYECKHE CBONCTBA MPEAEIBHBIX OJTHOATOMHBIX CIIMPTOB.

29. Muoroaromusle cniupThl. Knaccudpukanus. M3omepus. Homenkiarypa. CriocoObl momyyeHusl.
Oco0eHHOCTH XUMUYECKHUX CBOMCTB. DTHIICHTIMKOIb. [ TUIIepHH.

30. ®enonpl. CTpoeHHE U XUMHUYECKHE CBOMCTBA (DEHOIIOB.

31. CtpoeHue, u3oMepus M HOMEHKIJIATypa ajbAeruioB M KeToHOB. CTpoeHue KapOOHMUIIbHOM
rpynnbl. CriocoOb! MoTydeHus

32. Anpperuapl U K€TOHbI: XMMHMUYECKHE CBOWCTBA. Peakiuu NMpUCOEAUMHEHUs IO ABOWHOM CBA3M
KapOOHWJIBHOU TPYIIIBI, pEAKIIMU 3aMEICHHS KapOOHUIFHOTO KUCIOpoaa. OKUCICHUE albJeTHI0B
U KeTOHOB. KadecTBEHHbIE peakUuu Ha aIbJACTHAHYI Tpynny. AJbpAOojbHas M KpPOTOHOBAas
KOHJCHCALU.

33. Kiaccudukanus kapOOHOBBIX KHUCIOT. M30oMepus W HOMEHKJIATypa OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. AIIMIIbHBIC paauKaibl. [Ipupoaa kKapOOKCUITBLHOM TPYIIIIHI.
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34. CnocoObl monydeHuss kuciaor. Dusmueckue cBoiicTBa. Xumuueckue cBoiictBa. OOrmmas
xapakrepuctuka. Kucinotnocts. MHaykTHBHBIN 3P dekT u cuna kuciaor. OOpa3oBaHUE COJICH.

35. Tlomydenue U cBOiCTBAa (DYHKIIMOHAJIBHBIX MPOM3BOJHBIX KHCIOT: TaJOT€HAHTUIPUIOB,
AQHTUAPUAOB, CIOXKHBIX 3(UPOB, aIbAETMIOB U HUTPUIOB. MEXaHU3M peakluHu STepUPHUKALUU.
Beicmue xupHbIe KUCIOTEL. MBLIA.

36. IIpoctele u cinoxHble 3gupel. CTpoeHue, PU3NUECKUe CBOMCTBA, CKIIOHHOCTb K THIPOJIH3Y.

37. KucinoTsl B COCTaBe KUPOB. 3aBUCUMOCTb KOHCUCTEHIIMM XHpa OT ero crpoeHus. [lpusectu
IIPUMEPHI )KUPOB U Macell.

38. XumHueckre CBOMCTBA KUPOB: LIETIOUYHON THAPOIIN3, THAPOTEHU3alNs, OKUCIICHUE.

39. Hutpocoenunenus. M3omepus u HoMmeHkiarypa. Crtpoenue Hutporpynmbl. Ilomyuenue
HUTpocoennHeHni. HutpoBaHue yrieBogopooB B razoBoii ¢asze. HurpoBanue 6€H30IbHOTO sIpa.
40. Hwutpocoenunenus: XuMHYECKHE CBoWcTBAa. BoccranoBnenue. JleiicTBue mienodel Ha
IIEPBUYHBIE UM BTOPUYHBbIE HUTpOcOeauHeHHUsA. Tayromepus. [lelicTBHe a30THCTOM KHUCIOTHI Ha
HUTpOCOEIMHEHUS. Peakius ¢ anpaerugamu.

41. Amunsl. Ctpoenne, nzomepusi, kiaccupukanus. Homenknarypa. CriocoOsl morydeHusi aMHHOB
13 raJIOT€HIIPONU3BOIHBIX, BOCCTAHOBJIEHUEM HUTPOCOECAMHEHUM U HUTPUJIOB.

42. Amunbl. XuMuueckue cBoiicTBa. OCHOBHOCTh aMUHOB. OOpa3oBaHME COJICH, aIKIJIMPOBAHUE,
alWIMPOBAaHUE, JEHCTBUE a30TUCTON KUCIIOTHI.

43.Amunbl. Knaccuduxanus, uzomepus, HoMmeHkiartypa. CrocoObl mnomydenus. Dusmueckue
cBolicTBa. BHyTpeHHuUE cOnu, AUNONAPHBIM HOH. XMMHUYECKHUE CBOMCTBA.

44. VYrneeoael. Krnaccudukanus yriaeBomoB. Krnaccudukanus wmoHocaxapuaoB. CTpoeHHe.
Crepeonsomepus. [lonyyenne MoHOCaXxapuaoB.

45. lucaxapuasl. Ctpoenue. ['maponus. BoccranaBiauBaromiyecss M HEBOCCTaHABIUBAIOLIUECS
nucaxapunabl. Caxaposa.

46. Bunel knaccuukanuy nonycaxapuaoB. Baxkaelme npeacTaBuTenu, UX CTpOSHHE.

47. O6mas ¢opmyna nonucaxapunoB. Kpaxman u nemmronosa. PacnpocTtpaHeHue B Hpupoje.
Ctpoenue mosnekyibl KpaxMania. [IpoayKTsl Tuapoan3a Kpaxmania.

48. CtpoeHue MOJIEKyJbl IIeJUII0NI03bl.  XUMHUYecKkue cBoifctBa. Hutponemtonosa u ee
MPAKTUYECKOE IPUMEHEHUE.

49. T'unponus KpaxMania u 1eutroa03bl. [IpogyKThl HEMOIHOTrO THAPOIIN3a, UX UCIOIb30BAHUE.

50. Anmndarnveckne aMHHOKapOOHOBBIE KHCIOTHL: Kiaccu(uKamusi, HO-MeHKIarypa. Peakuun mo
aMHHO- U KapOOKCHIIbHOM TpyIIIaM.

51. benku. Knaccudukanus. Ctpoenue O€NKOB: MepBUYHAS, BTOPUYHAS U TPETHYHAS CTPYKTYypa.
Henarypanus Oenka. 3HaueHHE OETKOB.

52. Ctpoenune OenKOBOW MOJEKYJbl: TEpBUYHAs, BTOPHYHAs, TPETUYHAS M YETBEPTHUHAS
CTPYKTYpbl Oenka. Tumbl cBsized, OTBedaroUMX 3a (OPMUPOBAHHE BTOPUYHOM M TPETUUHOMH
CTPYKTYpHbI OenKa.

53. Xummnueckue cBoiicTBa OenkoB: aMmdoTepHOCTh, THIponu3 (muney). Ka-decTBeHHOE
orpeziesieHue apOMaTUYECKUX SI/IEp, Cepbl U MENTUTHON CBS3H.

54. Jlunugsl. Knaccuduxanus. Ilpocteie munuasl. Kupsl 1 Macna. M3omepus, HOMEHKIATypa.
OcHoBHbIE HUBUKO-XUMHUYECKHE XapaKTEPUCTUKH.

Kpurepun ouneHknm kadyecTBa 3HAHHMH, YMeHHHl W C(OPMHPOBAHHOCTHM KOMIIETCHIUMH
CTYACHTOB B paMKax IIpOMe)KyTO‘lHOﬁ arrecranumu

OmeHKa «3aumenoy npearogaract, 4To CTyACHT ITOKAa3bIBaACT:

- rIyOOKHE 3HAHUS MO TEOPETUYECKOMY BOIIPOCY, BIAJECET OCHOBHBIMH IMOHSATHSMH,
TEPMHHOJIOTUEN;

- YMEHUS PAaBUIIbHO, 0€3 OMMOOK BHIMOIHATH MPAKTUUYECKUE 33/1aHUS;
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Takum oOpazom, mpociexuBaercss ChOPMUPOBAHHOCTh COOTBETCTBYIOIINX KOMITETEHITHH,
T.K. OTBET MOJIHBIN, 10Ka3aTeJIbHBIN, YETKUM, TPAMOTHBIH.
OlLieHKa «HE3a4YTEHO» BBICTABIISIETCS, €CJIM CTYICHT HE MOKa3bIBAET:

- 3HaHHUA 110 TCOPETHUUYCCKOMY BOIIPOCY, HOITYCKACT OH_II/I6KI/I, HE BBLACIIACT I'JIaBHOI'O,
CYHICCTBCHHOI'O B OTBCTC,

- YMEHHUsI IPaBUIIbHO, 6€3 OIIMOOK BHIMOIHATH MPAKTUYECKUE 3aaHMUS;
Takum 00pa3oMm, OTBET IMOBEPXHOCTHBIM, O€370Ka3aTeNbHbIH, JOIMYCKAIOTCS peyYeBbIe
OIIMOKH, T.€. KOMIETEHIIMU HE CHOPMUPOBAHBI.

Onenka «5» (OTIMYHO) MpeanojaraeT, 4To CTYJACHT MOKa3bIBaeT IIyOOKHWE OCO3HAHHBIC
3HaHUS MO OCBEUIAEMOMY BOIPOCY, BIJIAJIEET OCHOBHBIMHM IOHSATHUSMH, TEPMHUHOJIOTMEH: OTBET
MOJIHBIN, JOKa3aTeIbHbIN, YeTKUM, rpaMoTHBIA. CTyI€HT OCBOMJI KOMIIETEHIIUH.

Onenka «4» (XOpoIlO) MpeArnojiaraeT, YTO CTYAEHT IOKa3bIBaeT TIIyOOKOe M IOJIHOE
YCBOEHHE COJEp’KaHUs MaTepuasla, yMEHUE MPAaBUIBHO U JI0KA3aTEIbHO M3JaraTh MpOrpaMMHBIN
maTtepuain. JlomyckaeT OTAEIbHbIE HE3HAYUTEJIbHbIE HETOYHOCTH B (OpPME U CTHIIE OTBETA.
KoMmnereHm 0CBOEHHI.

Ouenka «3» (YIOBJIETBOPUTEIBHO) TMPEAIOJIaraeT, 4YTO CTYACHT IMOHUMAeT OCHOBHOE
coJlep)kaHue y4yeOHON MpOrpaMMbl, YMEeT MOKa3blBaTh MPAKTUYECKOE MPUMEHEHUE MOTyYeHHBIX
3HaHUH. BMecTe ¢ TeM JomycKaeT OTAeIbHbIE OMNOKH, HETOYHOCTH B COACPKaHUU U OPOPMIICHUN
OTBETA; OTBET HEIOCTATOYHO IOCJIEI0BATEICH, JOKa3aTeJIeH U rpaMoTeH. KoMneTeHun oCBOEHBI
HE B ITOJIHOM 00BEME.

Onenka «2» (HEYIOBIETBOPUTEIHHO) MPEAINOaraeT, YTo CTYAEHT MMEET CYIEeCTBEHHBIC
npoOesbl B 3HAHUSX, OMTyCKAET OMMOKH, HE BBIICISIET INIABHOTO, CYIIECTBEHHOTO B oTBeTe. OTBET
MOBEPXHOCTHBIN, O€3710Ka3aTeNbHBIH, JOMYCKAIOTCS peyeBbie OmUOKU. KoMIeTeHIInu He OCBOEHHBI.

KoHTponmb M oOLEHKa pe3yabTaTOB OCBOEHHMsS y4eOHOM  TUCHUIUIMHBI — OCYLIECTBISETCS
IIPENoAaBaTeIeM B IIPOLECCE OCBOEHMs MaTepuasla: ONpOChl B YCTHOM M INMCBMEHHOW (hopme,
MIPOMEXKYTOUHOE TECTUPOBAHHE, CAMOCTOSITENIbHAs paboTa CTYAEHTOB.

Pe3yabrarsi OcHOBHBIE MOKa3aTeH

(ocBOEHHBIE 001II1e KOMIETEHIINN)

pe3yJbTaTOB NMOATOTOBKH

YMenns:
Ha3b16amb W3YYCHHBIE BEIIECTBA IO «TPUBHATHHOW
WJTU MEXIYHApPOJHON HOMEHKIIATYPE;

Ha3BaHME BELIECTB 110
TPUBHUAJILHOW U MEXIYHAPOIHOMN
HOMEHKJIaType

onpedenamp: BAICHTHOCTb U CTENEHb OKHUCICHUS
XMMHYECKHX DSJIEMEHTOB, THUIl XHMHYECKON CBSI3U B
COEAMHEHHMSX, 3aps MOHA, XapakTep Cpeabl B BOAHBIX
pacTBOpax HEOPTraHUYECKUX COCIWHEHUH, OKUCIUTEIb
U BOCCTAHOBHTENb, NPUHAIJIEKHOCTh BEMIECTB K
Pa3IMYHBIM KJIACCAM OPTraHUYECKUX COCTMHEHU;

OIPEEIICHUE BAJICHTHOCTH,
CTeHeHeﬁ OKHUCJIICHUA XUMHUYCCKUX
3JIEMEHTOB.

Onpenenenue xapakrepa cpe/ibl B
BOJHBIX pacTBOpPAX, OKUCIUTEIIEN U
BOCCTaHOBHUTEIEH

Xapakmepu308amsp: dIEMEHTHI MaJIbIX MTEPUOIOB TI0 UX
MOJIOKEHHIO B MEPUOINYECKOM CHCTEME
JI.N.MenneneeBa; oOmue XUMHYECKHE CBOMCTBA
METAaIOoB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HeOpFaHquCKHX 158 OpFaHI/I'-IeCKI/IX COG}II/IHCHHfl;
CTPOCHME U XHMHUYECKHE CBONCTBA HM3YyUYEHHBIX
OPraHNYeCKUX COCIMHEHUN;

H3y4EHHUE CBOMCTB METAJIOB U
HEMETAJLJIOB,

OCHOBHBIX CBOMCTB OPTaHHYECKHUX
HEOPraHUYECKUX COCIUHEHUN

npPo6oOuUms CaMOCTOSITEIbHBIA TMOUCK XHUMHUYECKOU

WCIOJIb30BaHNE HH(OPMAIMOHHO-

28




WHPOpPMALIMU  C  WCIIOJNB30BAaHUEM  PA3IUYHBIX
HMCTOYHHKOB (HayYHO-TTOMYIISIPHBIX U3aHWH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa);
WCIONIb30BaTh  KOMITBIOTEPHBIC TEXHOJOTHH  JUIS
00paboOTKH | TMepeadyn XUMHUIECKOH HHpopMaIuu u
€e MPeICTABICHUS B pa3UIHBIX (popmax

KOMMYHHKAI[HOHHBIX ~ TEXHOJOTHI
B npo¢eCcCHOHANTBHOM
JEATEIILHOCTH.

6blNOJIHANMDb XUMUYUECKUTL IKcnepumenm 1o
PaCIiO3HABAHHUIO BaKHEHIIIMX HCOPraHUYCCKUX U
OpPraHn4YC€CKUX BCIICCTB,

pacrio3HaBaHUEC OPraHUYCCKUX U
HEOPraHN4YC€CKUX BEIICCTB.

3HaHud:
BadICHenuue Xumudeckue NOHAMus

M3YUYCHHUE BaKHEUIIINX XUMHUUECKHUX
MOHATHU

OCHO6Hble 3AKOHbl XuMuu: COXpaHCHUA MAaCChbl BCIICCTB,
IIOCTOsSAHCTBA COCTaBa, HepI/IOI[I/I‘IGCKI/Iﬁ 3aKO0H,

N3Yy4YCHHUEC OCHOBHBIX 3aKOHOB
XUMHNHU

OCHO6Hble ~ meopuu  XumMuu. XAMHUYECKOU  CBS3H,
EKTPOJINTUYECKON  AMCCOLMALMM,  CTPOCHUS
OpPraHWYECKUX COECIMHECHMI;

ONPECIICHUE TUIIA XUMHUYECKON
CBSI3U U YCJIOBUM CMEUICHUSA
XUMHNYCCKOI'0O paBHOBCCHUA

sayicHelluue eeujecmea u mamepuajibl

U3y4CHHE TIPUMEHECHHUST BEIIECTB U
MaTepHajoB
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