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1 MACHOPT PABOYEN ITPOI'PAMMbI YYEBHOM JUCLUILIVHBI

Juctummaa «XuMus» BXOJUT B 00IIe00pa30BaTENBHBIA LUKI Kak MPOQuIbHAsS
o0mieoOpa3oBareNbHas IUCIUILTAHA U U3ydaercs Ha 1 kypce 1, 2 cemectpe.

JlaHHast TUCHIUTIIMHA MPEToIaraeT u3y4eHrne OCHOBHBIX 3aKOHOB, OCHOBHBIX TEOPUN XUMUH,
BEIIECTB U MATEPHUAJIOB, IIHUPOKO HMCIIOJIBE3YEMbBIX B MPAKTHKE, KIACCU(PUKAIIMIO U HOMECHKIATYPY
HEOPTraHMYECKUX W OpraHuveckux BemecTB. Jlucnurumba naéT BO3MOXKHOCTH IOATOTOBUTH
BCECTOPOHHE PAa3BHUTHIX, KPUTHUYECKU MBICISIINX CHEIMAINCTOB, BIAJCIONIMX YHHUBEPCATLHBIMU
croco0aMu JIeITeIbHOCTH, KIIFOUEBBIMA KOMIIETCHIIMSIMH, & TAK)XKE, BBITOJIHSIIOMNUX YKOJIOTUIECKUE
TpeOOBaHUS B MPAKTHYECKOH JESITEIBHOCTH U MIOBCETHEBHON JKU3HU.

Henb, 3a7a4u y4eOHOI TUCHUITUHBI M TPeOOBAHUS K Pe3yJIbTaTaM OCBOEHUS Y4eOHOIH
AUCHMIUIAHBL: V3ydeHne XuMuu Ha 0a30BOM YPOBHE HAIpaBJICHO Ha JOCTHIKEHHE CIETYFOIIUX
enei:

® OCBOCHHME 3HAHUH O XMMHYCCKOM COCT&BJ’IHIOI.HCFI eCTeCTBeHHO'HaquOﬁ KapTUHbI MHUDPA,
BaKHEHUIITNX XUMHYCCKUX IMOHATHAX, 3aKOHAX U TCOPUAX;
® OBJIAAICHUC YMCHUSMHU IMPUMCHATH IOJYUCHHBIC 3HAHUA IJIA 00BsACHEHHS pa3HOO6paSHLIX

XUMUYECKUX SIBJICHMM M CBOMCTB BEIIECTB, OIEHKH POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U TMOJy4YEeHUN HOBBIX MaT€pPHAJIOB;
. pa3BUTHE TMO3HABATEIbHBIX HMHTEPECOB M HHTEIEKTYyaJlbHBIX CIIOCOOHOCTEH B mporiecce
CaMOCTOSITEJILHOTO TPUOOPETEHUSI XUMHUYECKUX 3HAHUH C UCTIOJIH30BAHUEM PA3TMYHBIX HCTOUYHHUKOB
nH(pOpMaIMK, B TOM YHCIIC KOMITBIOTEPHBIX;
. BOCIIUTaHUE YOKIEHHOCTH B TIO3UTUBHOM POJIM XUMHH B KM3HU COBPEMEHHOT'O OOIIECTBA,
HEO0OXOJUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKpPYKAIOIIEH Cpee;
3aoauu oucuuniumnol:
B pe3ynbrate ocBoeHHS y4eOHOM TUCIUIUIMHBI 00YYaroUiics JOMKEH 3HATh:

L4 XUMHUYCCKYHKO COCTaBJIAOIIYHO eCTeCTBeHHO'Hay‘{HOﬁ KapTUHBI MUpa, a TaKXKC, Ba)KHEHIITNX
XUMHUYCCKUX IMOHATHUAX, 3aKOHAX U TCOPUIX,
L4 MMPUMCEHCHUC MTOJTYUYCHHBIX 3HAHUH U YMCHI/Iﬁ JJIs 0E30IMaCHOT0 HCIIOJIb30BAHMS BCIICCTB U

MaTepUajIoB B OBITY, CEIbCKOM XO035HUCTBE U Ha POM3BOCTBE, PEIICHUS MPAKTUYECKUX 3a]1a4
B TIOBCEJHEBHOM KHU3HU, IPENYIPEXKACHUS ABICHUM, HAHOCALINX BPE] 340POBBIO YEIIOBEKA
U OKpY’Karouen cpene.

OcBoeHue cojaepkaHusi y4eOHOW JMCHUIUIMHBI «XHUMHUS», OOECIeYrBaeT JIOCTH)KEHHE
CTYJI€HTaMH CJIEAYIOLUIUX PE3yJIbTAaTOB:

JIMYHOCTHBIX:

— YyBCTBO T'OPJIOCTH U YyB@)XEHUS K UCTOPUU U JTOCTHKEHHUSM OTEUECTBEHHOW XMMHYECKOU
HayKHM; XUMHYECKH TPaMOTHOE MOBEJEHHE B MPO(ECCHOHATBHOU NEATENbHOCTH U B OBITY NpH
oOpallleHnu ¢ XUMUYECKUMH BEIlIeCTBaMH, MaTepualaMy U IPOLECCAMH;

— TOTOBHOCTh K MPOJOJKEHUIO OO0pa3oBaHMs W TMOBBIIICHHUA KBaTH(pHUKAIMU B H30paHHOM
npoecCuOHANBbHON 1eATEeNbHOCTH U 0O0BEKTUBHOE OCO3HAHUE POJIM XUMHUYECKMX KOMITETEHIUI B
ITOM;

B BbIOPaHHOI NPodecCHOHATBHOM NeTeIbHOCTH;

— HCIIOJIb30BAHME PpA3JIMYHBIX BHUJOB IIO3HABATEJIBHOM  JEATEIIBHOCTM U  OCHOBHBIX
MHTEJJIEKTYyalIbHBIX Ollepalnii (MOCTaHOBKY 3a/1a4H, (GOpMyIHMpOBaHUS TUIIOTE3, aHAJIM3a U CUHTE3a,
CpaBHEHUsI, 0000IIEHUs, CUCTEeMATH3aI1H, BBIABICHUS MPUYMHHO-CIIEIICTBEHHBIX CBs3€ll, MOUCKa
aHAJIOTOB, (HOPMYJIMPOBAHMS BBIBOJOB) [UIsI pEIICHHs IIOCTaBICHHON 3ajaud, HIpUMEHEHUe
OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOAEHNUS, HAYYHOT'O SKCIIEPUMEHTA) I U3YyUSHHS Pa3TUUHbIX
CTOPOH XMMHUYECKHUX 0OBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAIKHUBATHCS
B IipodeccuoHanbHoO chepe;

— HCIIOJIb30BAHUE PA3IMYHBIX UCTOYHUKOB JUIS [TOJTy4YE€HUsI XUMUYECKON HHPOpMaIu, yMEHHE
OLIGHUBATh €€ JIOCTOBEPHOCTH JJIS IOCTUKEHHUS 00Jiee BBICOKMX MHTEIICKTYaIbHBIX PE3yJIbTaTOB;

NpeAMeTHbIX:



— c(OopMHUPOBAHHOCTH MPEACTABICHUIN 0 MECTE XUMHH B COBPEMEHHOW HAYYHOUH KapTUHE MUDA,
NOHMMAaHHUE POJIM XMMUU B (POPMUPOBAHUH KPYro30pa U (PyHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa
JUISL pEIICHUS TPAKTHUECKUX 3aj1ay;

— BJIAACHUC OCHOBOIIOJIAralOIMMU XUMHWYCCKUMU TIOHATUAMU, TCOPUAMHU, 3aKOHaAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE UCIIOIB30BaHUE XUMUYECKOW TEPMUHOJIOIMH U CUMBOJIUKH;

— BJIaACHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHUWA, HWCIIOJb3YCMbBIMU B XHWMUHU:
HaAOJII0/ICHUEM, OMNHCAaHMEM, H3MEPEHUEM, SKCIIEpUMEHTOM; yMeHHE oOpalaThiBaTh, OOBSCHATH
PE3yJabTaThl MPOBCACHHLIX OIIBITOB MW ACJHATHh BLIBOJAbLI; T'OTOBHOCTHL U CHOCOGHOCTB IMPUMCHATH
METO/IbI [TO3HAHUS IIPU PELLICHUU MPAKTUYECKUX 3a/1a4;

- C(bOpMI/IpOBaHHOCTL YMCHUA JaBaThb KOJIUYCCTBCHHBIC OLICHKHU WU ITPOU3BOAUTH pvaéTm 10
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM;

— BJIAACHUC IMPABUJIAMH TCXHUKU 6€3OHaCHOCTI/I IIpU UCITOJIb30BAHUH XUMHUYCCKUX BCIICCTB,

— c(hopMHPOBAaHHOCTH COOCTBEHHOW MO3MIMH MO OTHOIICHHIO K XUMHYECKOWH HH(pOpMaIuH,
MOJTYy4aeMOM U3 Pa3JIMYHbIX UCTOYHUKOB.

2 CTPYKTYPA U COAEP/ KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1 O0beM yueOHOM JMCHMILIHHBI M BUIbI Y4eOHOH padoThl

Buj yueOHoii padoThI O0bem yacoB
B m.u. ¢ hopme
8cezo0 npakmuueckou
no020moeKu
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 168

Obsi3aTebHas ayANTOPHas y4eOHAasi HATPy3Ka (BCero)

B TOM YHUCJIC:

Teopernueckue 3aHATUA 56

MPAKTUYECKHUE 3aHSITUS 94

KOHTPOJIbHBIE paOOTHI

Kypcosas pabora (IIpoexT)

CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero)

B TOM YHCJIC:

camocTosiTeNlbHas paboTa HaJX KypcoBoil  pabotoii
(mpoexToM)

IIpomexyTouyHas aTTecTanms: 18
DK3amMeH




2.2  TemaTu4yeckuii NJIaH U coiepKaHNe YUeOHOM AU CIIUNIMHBI

HaunmenoBanue Copaepxanue y4eOHOro marepuana, Oobem |B T.4. B

pa3esioB U TeM JaboparopHble padoTbl W NPaKTHYeCKHe | YacoB dopme
3aHATHS NpaKkTHye
caMocTosiTeJiIbHAsE  padora  o0ydYarommxcs, CKOil
KypcoBasi pabora (IIpoeKT) MOAroTOB

KH

1 2 3 4

Pa3zpean 1. Oo0masi u Heopranm4yeckasi XuMUs

Tema 1.1. Xumuas —|1.CocraB BemiecTBa. XHUMHYECKUE DIIEMEHTEL.

Hayka o eewgecmeax | CrocoOsl CYLLIECTBOBaHUS XUMUYECKUX
AIIEMEHTOB:  aTOMBI, TPOCThIE U  CIIOXKHBIE
BEILECTBA. BemecrBa IIOCTOSITHHOTO u

MEePEeMEHHOT0  COCTaBa. 3aKkOH TMOCTOsIHCTBa | 1
cocraBa BemecTB. CrocoObl  OTOOpaXXKeHHUS
MOJIEKYJI:  MOJIEKYJISIPHBIE U CTPYKTYpHBIE
(GopMyJIbl; IIAPOCTEPKHEBBIE W  MacIITaOHbIE
IIPOCTPAHCTBEHHBIE MOJEIIH MOJIEKYJI.

HN3mepenue BemecrBa. Macca aToMOB U MOJIEKY L.
AtomHuast eguHuna Macchl. OTHOCHTENILHBIE
aTOMHasi U MoJIeKyJisipHass Mmaccel. KommuecTBo
BEIICCTBA W EAWHMIBI €ro H3MEpPEHUs: MOJb, | 2
MMOJIb, KMOJIb. Yuciao Asoraapo. MousipHas
macca.

ArperaTHble COCTOSIHHSI BelecTBa. TBeproe
(kpucTayuinyeckoe W aMOpQHOE),  KHIKOE,
ra3oo0pa3Hoe arperaTtHbleé COCTOSIHUSI BEILECTBA.
3akoH ABOrajpo M €ro ciejacTBus. MospHBIH
00BbEM BEIIECTB B Ta3000pa3HOM COCTOSIHUMU.
OO0BbeAMHEHHBIN ra30BBINA 3aKOH.

Cmecu BemecTB. Paznuums MeXIy cMecIMH U
XUMUYECKUMHU  COEAMHEHUsAMU. MaccoBas u 5
00BEMHAs 1011 KOMIIOHEHTOB CMECH.

Tema 1.2. | llepuonnyeckuii 3aKOH U CTPOEHHE aTOMA.
Ilepuoouyeckuil 3akon | ATOM — cJ10:kHas vactuna. JlokasarenbcTBa
u Ilepuoouueckas | CIO)KHOCTH ~ cTpoeHHst atoma: IlmanerapHas
cucmema xumudeckux | Moaenb atoma O.Pesepdopna. CtpoeHue atoma o
971eMEHMO8 H.bopy. CoBpemeHHBIE  TNpPEACTaBICHUS O
.U Menoeneesa. cTpoeHuM atoma. KopmycKyJsipHO-BOJIHOBOU
Cmpoenue amoma Jyaliu3M 4acTUIl MUKPOMHUPA.

CocraB aromHoro siapa. HykJIOHBI: POTOHBI U
HEUTPOHBI. M30TONBI U HYKIUABL. Y CTOMYHBOCTH 1
sep.

JaeKkTpoHHass o00004ka aTtomoB. [loHsTue
AJIEKTPOHHASI OpOWTaIh W DIIEKTPOHHOE O0O0JaKo.
KBantoBble uMcna: T[JIaBHOE, OpOUTAIbHOE
(m060YHOE), MATHUTHOE U CIIMHOBOE.
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Pacnipenienenne >1€KTPOHOB 0 YHEPTETHYECKUM
YPOBHSIM, TOAYPOBHSIM U  OpOHWTaIsIM B
COOTBETCTBUM €  IPUHLMIIOM  HauMEHbLIEH
sHepruu, npuHuunom Ilaynu u npasunom ['ynaa.

ONEeKTPOHHBIE KOH(pHTyparuu aTOMOB
XUMUYECKUX 3JIEMEHTOB. BanenTnsie
BO3MOKHOCTH aTOMOB XUMUYECKHUX DJIEMEHTOB.

OJNeKTpoHHAs  KiIacCU(UKAIUS  XUMHYECKUX
SJIEMEHTOB: S-, P-, d-, f-a1eMenTHI.

CoBpemennas ¢opmynupoBka Ileproguueckoro
3akoHa. [lepuoanueckass cuctemMa M CTPOCHHUE
aroMa. PU3NYECKUN CMBICIT MTOPSIKOBOrO HOMEpa
3JIEMEHTOB, HOMEPOB I'PYIIIbI U IEPUOAA.

[leprogndyeckoe M3MEHEHHE CBOWCTB IJIEMEHTOB:
panuyca aToMma; SHEpPruu MOHU3AINH;
AIIEKTPOOTPHLATETBHOCTH. [IpUdnHBl M3MEHEHHS
METAJUIMYECKUX ¥ HEMETAJUIMYECKHX CBOWMCTB
AIIEMEHTOB B TPYHIaX ¥ MEPHOAAX, B TOM YHCIIE
0O0JIBIIKX U CBEPXOOJIBLINX.

3HaueHue [Tepuoanueckoro 3aKOHA u
[Tepuonuueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB
J.".MenneneeBa s pa3BUTHS HAyKH TOHUMaHUS
XMMHUYECKON KapTUHBI MHpA.

IIpakTnyeckoe  3amsatue  1/JIaGopaTtopHasn
pabora 1

KauecTBeHHBIE peakIM HA HOHBI

Fe?*  Fe®*, Cu®*

Tema 1.3. Cmpoenue
sewecmea

TlousaTre 0 XUMHUYECKOU CBI3U. THUIBI XUMHYECKUX
CBSI3EM: KOBaJCHTHAs, MOHHAS, METalINYecKas U
BOJIOPOJIHASL.

KoBanenTHasi xummnyeckasi cBsi3b. /[Ba
MexaHu3Ma 00pa30BaHus dTOM CBS3U:00MEHHBINN
JIOHOPHO-aKUENTOPHbIA. OCHOBHBIE TApAMETPhI
9TOr0 TUIIA CBA3U: AJIMHA, IPOYHOCTDH, YT'OJI CBA3U
WJIU BaJeHTHBIA yroj. OCHOBHBIE CBOMCTBA
KOBAJIEHTHOH CBSI3U: HAaCBhIIICHHOCTD,
MOJISIPU3YEMOCTh U ITPOYHOCTb.

ONEeKTPOOTPUIATEIBHOCT U KJIACCHU(HUKAIHS
KOBAJICHTHBIX CBA3€H 10 3TOMY IIPU3HAKY:
MOJISIPHAsE W HEMNOJSIPHAsE KOBAJICHTHBICCBS3H.
[TonsipHOCTE CBSI3W W TOJSIPHOCTH  MOJIEKYJIBI.
Crioco6 mepekpbIBaHUS 3JIEKTPOHHBIX OpOUTase
U KiaccuuKalys KOBaJCHTHBIX CBSI3E€H MO 3TOMY
IIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJIEHTHBIX
cBs3el U KiaccuuKalnys UX Mo 3TOMY IPU3HAKY:
OJIMHApHBIE, IBOWHBIC, TPOUHBIE, IOJYTOPHBIE.

TUnbl KpUCTAINIMYECKUX PEIIETOK y BEIIECTB C
KOBJICHTHBIM  TUIIOM  CBA3M: aTOMHBIE U
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MoOJIEKyJIApHble. DU3HUECKHUE CBOWCTBA BEUIECTB C
KOBAJICHTHBIM KPUCTAJUNIMYCCKUMU PCHICTKAMMU.

HNonnas xumu4eckasi cBsi3b. KpaitHuii ciyvai
KOBQJIEHTHOM  TOJISIPHOW  CBsI3U.  MexaHuszm
00pazoBaHus MOHHOM CBSI3H. HNonnsie
KPUCTAJUIMYECKUE PEIIETKU U CBOMCTBA BEIIECTB C
TaKUMHU KPUCTAJIAMH.

MeTtajinyeckasa XuMudeckasi cBs3b. OcoObIit
TAN XUMHUYECKOH CBS3M, CYIICCTBYIOIIUH B
MeTalax U ciiaBaX. Ee oTimumMs m CXOACTBO C
KOBAJICHTHOM W HMOHHOHN cBsa3aMu. CBolicTBa
METaJINYeCKOM CBSI3U. Meramnyeckue
KPUCTAJUTMYECKUE PEIICTKU U CBOKMCTBA BEIIECTB C
TaKUMHU KPUCTAJIAMH.

Bopoponnas xummuueckasi cBsi3b. MexaHu3M
oOpa3oBanus Takoi cBsizu. EE€ kmaccudukanms:
MEXMOJEKYyJIsipHasT U BHYTPUMOJIEKYJISIpHAs
BOJIOPOJHBIE CBSA3HU. MonexynsipHbie
KPUCTAJJIMYECKHUE PEIIETKU JUIsl 3TOTO THUIIA CBSA3H.
®u3nueckre CBOMCTBAa BEIIECTB C BOJOPOAHOU
CBA3b10. bronornyeckas posib BOJIOPOAHBIX CBA3EH
B OpTraHU3allK CTPYKTYp OnomnonumepoB. Exaunas
IpUpoJa  XUMUYECKUX  CBSI3EH: HaJIuyue
pa3IMYHBIX THUIOB CBS3€d B OJHOM BELIECTBE,
MIePEX0/]1 OJIHOTO THUIIA CBSA3H B IPYTOH U T.II.

Kommuiekcoodpa3zoBanmue. ITonsarue 0
KOMIUIEKCHBIX COeIuMHeHUsIX. KoopauHannoHHoe
YUCJIO KOMIUIEKcooOpa3zoBarensi. BHyTpeHHsst u
BHelmHsAs cdepa kommekcoB. Homenkmarypa
KOMIIIEKCHBIX coefnHeHnN. VX 3HaueHue.

Tema
Jlucnepcnuole
cucmemol

1.4.

IlonsaiTue o aucnepcHbIx cucremax. IlonsTue
JMCIIEPCHOM  cpeasl M aucnepcHod  (asbl.
Knaccupukanus  OuUCHEpCHBIX ~ CHUCTEM B
3aBUCUMOCTH  OT  arperarHoro  COCTOSIHHSA
JTUCIIEPCUOHHON cpeAbl U JAucIepcHOW Qa3bl, a
TaKkKe 1o pasmepy ITUX YaCTHIL.
I'pyOoaucniepcHble  CHUCTEMBI:  OMYJIbCHH U
CYCIIEH3HH. ToHkogUCTIEpCHBIE CHUCTEMBI:
KOJUIOM/IHbIE (30JJM W TelId) W HCTUHHBIE
(MONEKyJspHBIE, MOJIEKYJISIPHO-OHHBIE u
nonueie). Odbdext Tunmans. Koarymsuus B
KOJUIOMJIHBIX pacTBopax. CHHepe3uc B ressix.

3HayeHHMe NUCHEPCHBIX CHCTEM B KUBOW W
HEKMBOW NpHpoOAe W NPAKTHYECKOH KU3HU
yeJiOBeKa.  OMYJIbCMM U CYCIIEH3UM B
CTPOMTENBCTBE, MHUIIEBOM W  MEIUIMHCKON
IIPOMBILIUIEHHOCTH, KOCMETHKE. buosornueckue,
MEJIUIINHCKUE U TEXHOJOTUUECKHE 30J11. 3HaYEHUE
rejle B OpPraHM3alMyd  JKUBOM  MAaTEpHUU.
bruonoruueckue, IIUILEBBIE, MEIMINHCKHE,
KocMmernueckue renu. CuHepesuc Kak QaxTop,
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OTPENETSAIOMNUA CPOK TOMHOCTH TPOAYKIIMH Ha
OCHOBE IreJjIeH.

Tema 1.5 Xumuueckue
peaxyuu

Ckopoctb xumuyeckux peaxkumii. Ilonarue o
ckopoctn  peakumii. CkoOpocTb  IOMO- |
FETEPOr€HHOM peakuuu. OHEpPrus aKTUBaLUU.
@akTopbl, BAUSIOIIME HA CKOPOCTh XUMHUYECKOMN
peakuuu. Ilpupoma pearupyrommx BELIECTB.
Temmneparypa (3aKkoH Bant—T odda).
Konuenrpanusa. Karanuzaropsl 1 Kataaus: roMo- U
TeTEPOreHHbI, UX MeXaHU3Mbl. DEpPMEHTHI, UX
CPaBHEHHME C HEOPraHWYECKMMH KaTaau3aTopamH.
3aBUCHUMOCTb CKOPOCTH PEAKLMil OT OBEPXHOCTH
CONPUKOCHOBEHMSI pEarupyOIIKX BEILIECTB.

OopatumocTb XHMHYECKHUX peaxkuuii.
Xumn4ueckoe paBHOBecHe. [Tonsitne 0
XIMHUYICCKOM paBHOBECHH. JIMHAaMUYHOCTD
XUMHUYECKOTO paBHOBecHsl. DaKTOphI, BIUAIOLIUE
Ha CMEUICHHWE  PABHOBECHUS:  KOHLICHTpAIUs,
maBieHue, Temneparypa (nmpunun Jle-Illarense).

Tema 1.6 Pacmeopul

ITonsitue 0 pacTtBopax. OU3NKO-XUMHUYECKAS
npupoa pacTBOpEeHUs U pacTBOpPOB.
B3anmoneicTBiue pacTBOPUTENST U PACTBOPEHHOIO
BemiecTBa. PactBopuMocTh BemecTB. CrocoObl
BBIPAKCHMSI KOHILIEHTpALlMM PacTBOPOB: MAacCOBas
MOJsl PacTBOPEHHOIO BellecTBa (IPOLEHTHAs),
MOJIIpHasl.

Teopust JJIEKTPOJUTHYECKOM JTUCCOLMALMH.
Mexanuzm Aucconuan BEIICCTB C pa3jIndYHbIMU
TUNIAMHA XHMHUYECKMX CBs3ed. Bxian pycckux
VYEHBIX B  pa3BUTHE  TPEACTaBICHUA 00
ANEKTPOJUTUYECKON auccounanuu. (OCHOBHbIE
ITOJIOKECHU A TECOpHUn BHGKTpOJIPITI/IquKOfI
auccormanuu.  CTreneHb  3IEKTPOJUTUUYECKON
quccouuanuu U ¢GakTtopel €€  3aBHUCHMOCTH.
CuIIbHBIE U CPEJIHUE BJIEKTPOJIUTHI.

Huccoumnanusa Boxabl. BOIoOpOoIHBINA IOKAa3aTelb.
Cpena BOJHBIX pacCTBOPOB AJIEKTPOIUTOB. Peakuuun
oOMeHa B BOJIHBIX PacTBOPax AJIEKTPOJIUTOB.

I'maposus KaK OOMEHHDIHI npouecc.
HeoOpatumblii  ruaponus3  OpraHMYecKUX U
HEOPraHWYECKUX COCAMHEHUN U €ro 3HaueHue B
MPaKTUYECKOU NEATEIbHOCTH YEJI0BEeKa.
OOpatumerii  tuaponu3 cojeil. CTyneHYaThIid
ruapoauns. [IpakTuyeckoe npuMeHEeHNEe THAPOIN3a.

['unponu3 opraHuyeckux BemiecTB  (OENKOB,
KHUPOB, YIJIEBOJOB, MOJIMHYKJIEOTHIOB, ATD) u
ero OMOJOTHYECKOE W IPAKTUYECKOE 3HAYCHHE.
OwmbuieHue )KUpoB. Peakuus sTepudukanmu.

IpakTnyeckoe 3ansaTue  2/J/labopaTopHas
padora 2.0mpeneneHue  XapakTepa  Cpeisl

pacTBopa ¢ TIOMONIBIO  YHUBEPCAIBHOTO
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nHaukaropa. IlpoBeneHue peakumii HOHHOTO
oOMeHa JUIs XapaKTEPUCTUKU CBOMCTB
AIIEKTPOJIUTOB.

IMpakTnyeckoe 3ansaTue  3/JlabopaTopHas
padora 3. IlpuroroBieHue pacTBOpa 3aJaHHOU
KOHIIEHTpAIUH.

1.7 Ocnoewbl
NIeKMPOXUMUU.

OKHNCIUTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU.
CrencHb OKHCJICHMSL. Boccranosurenu
okucnutend. OKHCIEHHME U BOCCTAaHOBJICHUE.
Baxneimme OKHCIMTENH W  BOCCTAHOBHUTEIIM.
BoccraHoBuTENIPHBIE CBOMCTBA METAIOB —
MPOCTHIX BCIIIECTB. OKHCIUTEIIBHEIC
BOCCTAaHOBHUTEIbHEIC CBOWMCTBA HEMETAIJIOB —
MPOCTHIX BEWECTB. BoCcCTaHOBUTEIbHBIE CBOKCTBA
BEIIIECTB, OOpPa30BaHHBIX JJIEMEHTAMH B HH3IICH
(oTpuIATETBHOM ) CTEIEeHU OKHCJICHUSI.
OxucIuTeNbHBIE CBOICTBa BCILIECTB,
00pa3oBaHHBIX AJIEeMEHTaMu B BBICIICH
(TIOJI0’KUTEIIBHOM ) CTEIICHU OKHCJICHMS.
OKHCIUTENIBPHEIE ¥ BOCCTAHOBUTEILHBIE CBOMCTBA
BEIILIECTB, 00pa3oBaHHBIX dJIEMEHTaMHU B
MIPOMEKYTOUHBIX CTETICHIX OKHCIICHHUS.

Knaccupurkauus OKHUCJIUTEJIbHO-
BOCCTAHOBHTEJIbLHBIX peaxkuuii. Peaknun
MEKATOMHOTO U MEXKMOJIEKYJISIPHOTO OKUCJIEHUS-
BOCCTAHOBJIEHUs. Peakinu BHyTPUMOJIEKYISIPHOTO

OKHCJICHUSA-BOCCTAHOBIICHHS. Peakimn
CaMOOKHCJIEHUSI-CAMOBOCCTAHOBIICHUS

(IMCcTIpONIOPIIMOHUPOBAHUS ). MeTtonpr
COCTaBIICHUS ypaBHEHUH OKHCJIUTEIILHO-
BOCCTaHOBHTEIILHBIX peaKkuuid. Meton

SJICKTPOHHOI'O Oananca. BnusHue Cpeabl Ha
MPOTCKAHUC OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX
IMPpOLECCOB.

XuMHYeCKHe MCTOYHMKHM TOKA. JJEKTPOAHbIE
noTeHUuanbl. Ps  craHAapTHBIX 3IEKTPOAHBIX
IIOTEHIINAJIOB (2MEKTPOXMMHUYECKHUI pan
HaIpsHKEHUN METAJIJIOB). lNanpBaHnMueCcKkue
AJIEMEHTHI U NMPUHLHUIBI UX paboTsl. CocTaBieHHe
TraTbBAaHUYECKUX  DJIEMEHTOB. OO6pazoBanue
raJIbBAHUUYECKUX Nap NPU XUMUYECKHUX MPOLECCAX.
['anpBaHWYeCKUE JIIEMEHTHI, IMPUMEHSEMbIE B
JKU3HU: CBUHIIOBas aKKyMmyJsTopHas Oatapes,
HUKEJb-KaJIMHEBbIE Oarapen, TOTUIUBHbBIE
AJIEMEHTHI.

DJIEKTPOJIN3 PACILUIABOB U BOJIHBIX PacTBOPOB
3J1eKTPoauTOB. [lporeccsl, mpomcxondmue Ha
KaToJic U aHO/C. Y PaBHEHUS JICKTPOXUMHUUCCKUX
MPOIECCOB. DIIEKTPOJIN3 BOAHBIX PACTBOPOB C
WHEPTHBIMHU DJICKTPOAAMHU. DJICKTPOJIU3 BOTHBIX
pacTBOpPOB € pPACTBOPHMBIMH  DJICKTPOJAMHU.
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[TpakTHYeckoe MPUMEHEHUE IEKTPOIIH3a.

Pazgen 2. Xumus
2JIEMEHTOB U UX
COCIMHCHMUSL.

Tema 2.1 Metamisl u
HEMETAJIJIBL.

XapakTepHble XUMHUYECKHUE CBOWMCTBA METAILIOB,
HEMETAJUIOB u OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHECHU. Bonopoa.
[Tonoxxenue Bogoposa B [leproanueckoi cucteMe.
N3otonsl Bomopona. CoenuHeHHs Boaopoaa C
MeTaulaMu U Hemetasiamu. Bopa. JKéctkocTh
BOJIbI U c11oco0bl e€ ycrpanenusi. Tsoxénast Boaa.

IIpakTueckoe 3ansaTue 4//IaGoparopnas
padora 4.

l.IlonyyeHnue  TUAPOKCHMIA  ATIOMHHUS U
HCCIICIOBAHUE €ro CBOWMCTB. ['miaponus comei
AJTIOMUHHSL.

IIpakTuyeckoe 3ansiTue S/JlabopaTopHasn
padora 5.

Coenunenusa xpoma. [lomydyenue u cBoiicTBa
rugpokcuna  xpoma  (III).  OxucnutenvHbie
cBoiicTBa nuxpomatoB. OKHCIIEHHE COJU Xpoma
(I1T) mepoxcutoM Bogopoa.

IIpakTuyeckoe 3anaTue  6/JlaGopaTtopHas
pabora 6. B3aumoseiicTBre THAPOKCUIIOB JKele3a
¢ kuciotamu. B3aumoneiicteue conu xenesa (I11) ¢
nepMaHrasHaroMm kanus. KauecTBeHHbIE peakinu
Ha comu xeneza (II) m (III). O3nakomneHue c
o0pasiamu 4yryHa U CTaju.

I'anorensl. OOmas xapakTepuCTUKa IMOATPYIIIBI
rajoreHoB.  OcoOeHHOCTH  XuUMHUHM  (TOpa.
I"asloreHoBOIOPOBI. ITomyuenue
rajoreHopogoponoB.  llonatne o0  menHbIX
peakuusx. ['amoreHoBOOpOIHbIE KUCIOTHI M HX
comu — rajoreHuasl. KauecTBeHHas peakuus Ha
rajoreHua-UOHbI. Kucnopoaconepxaniue
coeuHeHus xjiopa. [IpuMeHeHne rajaoreHos u ux
BAKHEUIIINX COCITMHECHHM.

Kucnopon, ero ¢usnyeckue U XUMHUYECKHE
CBOICTBa, OJIY4YEHUE U IPUMEHEHHE, HAXOKICHHE
B mpupoge. Aimorponus. O30H, €ro CBOMCTBA,
NoJIydyeHue 1 npuMeHeHne. OKCUabl U IEPOKCHUIBI.
ITepokcua  BOmOpOma, €ro  OKUCIUTEIbHbBIE
CBOIICTBA U IPUMEHEHHUE.

Cepa. AIOTpONIHBIE BHUIAOU3MEHEHHUS]  CEPBI.
dusnyeckue U XMMUYECKHE CBOMCTBA cephl, €€
MOJlydeHHEe W TMPUMEHEHHE, HaxXOXJCHHE B
npupoze. CepoBonopon, ero QuMUecKue u
XUMHUYECKHE CBOMCTBA, MOJIYUYEHUE U IPUMEHEHUE,
HaxoxaeHue B npupone. Cynbouasl. OKcun cepsl
(IV), ero ¢usnueckue u XMMHYECKHE CBOWMCTBA,
noyuyeHnue u npumenenue. Oxcun cepol (VI), ero
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, MOTyUYCHHE
u npuMeHeHue. CepHUCTast KUCIOTa U CYJIb(UTHI.
CepHass KHMCJOTa, CBOMCTBa pa30aBIeHHON W
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KOHIIEHTPUPOBAHHOW cepHOMl KkucinoT. CepHast
KHCII0Ta KaK OKHCJIUTENb, CyJb(arsbl.
KauecTtBennble peakiuu Ha cynbPua-, CyabpuT- u
CyJb(aT-uOHBI

IIpakTnyeckoe  3ansatue  7/JlaGopatopHas
padora 7. .M3yuyeHue CBOMCTB COJSHOW KUCIIOTHI.
PacnioznaBanue xjopua-, cynbdar- U KapOOHAT-
HMOHOB B PacTBOPE.

A3o0T, ero gu3nyeckue U XUMHUYECKHE CBOMCTBA,
[IOJIyYeHUE U [PUMEHEHHE, HAXOXICHHUE B
npuponae. Hutpunel. AMmuak, ero ¢gusndeckue u
XMMHUYECKHUE CBOMCTBA, MOJIYUYEHUE U IPUMEHEHHE.
AmMMuaynas Boja. OOpa3oBaHHE MOHA aAMMOHWUSI.
Conu amMMOHHA, HX CBOMCTBA, MOIY4YEHHE U
npuMmeHenue. KauyecTBeHHas peakuus Ha HWOH
ammonust. Okcupn azora (II), ero ¢usnueckue u
XUMHUYECKHE CBOMCTBA, MOJTYUYCHHE U PUMEHEHHE.
Oxkcup azora (IV), ero

busznyecKkue 1 XUMUYECKHE CBOICTBA, MOy4YeHUE
u npumenenue. Oxcupn azora (III) u azorucras
KHUCTIOoTa, OKcup a3zoTa (V) M a30THas KHUCIOTA.
CBolicTBa a30THOM KHCIIOTBI, €€ IOJIy4YeHHE H
npuMmeHenue. Hutpatel, ux ¢Qusnueckue ¥
XUMHYECKHE CBOMCTBA, IPUMEHEHHE.

IIpakTuyeckoe 3ansatue  §/JlaGopaTtopHas
padora 8. O3HaKOMJIEHUE C PA3IMYHBIMU BUAAMHU
ynoOpenuii. KadecTBeHHbIE peakIMu Ha COJIH
AMMOHHSI U HUTPATHI.

®ochop. Amnorponust ¢ochopa. CBoiicTBa,
MOJIyYeHHe W TpPUMEHEHHEe Oeloro W KpacHOTO
docdopa. Dochun. Oxcunsr dhocdopa (III u V).
®docdopublie kucioTel. Oprodocdarsl.

VYraepoxa. Annorponus yriaepojaa (aimas, rpadur,
KapOuH, QymiepeH). AKTUBUPOBAaHHBIA YTOJb.
Ancop6uus. CBoiicTBa, HOMyuye€HUE U IPUMEHEHHE
yras. KapOuasl kanblus, aJlOMUHHS M Kelnesa.
VYrapHblii U YIIIEKUCHBINA Ta3bl, X (U3NUECKHE U
XMMHUYECKHUE CBOMCTBA, MOJIYUYEHUE U IPUMEHEHHE.
VYronpHas kuciota W ee coilu (kapOoOHATHI H
runpokapOonarel). KauecTBeHHass peakuus Ha
KapOOHAaT-HOH.

IIpakTuyeckoe 3ansatue  9/JIaGopaTopHas
padora 9. IlomyueHue U CBOWCTBA YIJIEKHCIIOTO
raza. BzammopelicTBue THIpPOKCHIA HATpUSA C
comsimu  (cynepatom meau (II) u  xaopunom
amMoHusl). PaznokeHue ruipoKcuia Meiu.

Kpemnnii, ajuI0Tponus, ¢buznueckue 51
XMMHUYECKHE CBOWCTBA KPEMHMS, IOJNyUYEHUE H
IIPUMEHEHNE, HaxoxaeHue B npupone. CHUIlaHBL.
Oxcun kpemuus (IV). KpemHueBble KHUCIOTHI,
cunukarbl. CUIMKATHASI IPOMBIIIIIEHHOCTb.
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[[lemounple Meramutpl. OOmas XapaKTepHUCTHUKA
noArpynmnsl. PU3U4ecKre U XUMUYECKHE CBOUCTBA
IuTHA, Hatpus M Kamusa. X nomydenue u
IIPUMEHEHNE, HaX0XKJieHue B npupoae. OKCUabl U
NIEPOKCUBl HATpUA U Kanus. Enxue menouu, ux
CBOIiCTBa, modyuyeHue U mnpumeHeHue. Conu
LIECJIOYHBIX MeETaJIoB. Pacro3HaBaHuMe KaTHOHOB
HATpUsL U KaJusl.

[[{erouHO-3eMeNbHbBIC METaJUIbl. Oobmas
XapakTepUCTUKA MOArpynmnbl. Dusndeckue u
XUMHUYECKHE CBOMCTBA MarHWs M KajblMs, HX
MOJIydeHUEe M TPUMEHEHHE, HaxOXXJICHUE B
npupoje. Conu Kaablius U MarHus, UX 3HaAUYCHUE B
MIPUPOJIE U )KM3HU YEJIOBEKa.

AmtoMuHUH, ero (u3MYecCKHue U XUMHUYECKHE
CBOMCTBA, MOJYYCHHUE U IPUMEHEHUE, HAXOXKACHUE
B mpupojge. AJOMOCHIHKATBL. AMMOTEPHOCTD
okcuga W ruapokcuga  amomuHua.  Comm
ATIOMUHUSL.

Paznen
3.Opranuyeckas
XUMUSA

3.1.0cHoBHBIE
MOHATHUSA
OPraHNYEeCKOW XUMHUH
Y T€OpUsl CTPOEHHUS
OPraHNUYeCKHUX
COEMHEHU I

[Ipenmer opranmueckoil xumuu. IlonsTue 00
OpPraHUYeCKOM BEIIECTBE M OPTaHUYECKON XUMUH.
Kpatkuii ouepk MCTOpUM Pa3BUTHUS OPraHUYECKON
xuMud. Butanusm u ero kpymenue. OcoOeHHOCTH
CTPOCHUS OpraHUYeCcKUX COEZIMHEHUII.
KpyroBopot yriepoaa B mpupo/ie.

Teopuss CTpoeHUS OpPraHMYECKHX COEIWHEHHH
A.M.bytneposa. [Ipeanocsuiku co3aaHusi TEOPUU
ctpoeHusi.  OCHOBHBIE  TOJIOKEHHUSI  TEOPHH
ctpoeHust A.M.bytiepoBa. Xumuueckoe CTpoeHHE
U CBOWCTBa opraHudeckux BemiecT. [loHsaTue 00
nzomepun. CrocoObl OTOOpaKEHHS CTPOECHMS
MOJIEKYJIbI (POPMYIIbI, MOJIeNHN). 3HAUCHHE TEOPHU
A.M.bytnepoBa 11 pa3BUTHUS OPraHUYECKOU
XUMHUHU U XUMUYECKHX TIPOTHO30B.

Crpoenue aToMa yriepoja. DNEeKTPOHHOE 00JIaKo
U opOuTanb, s- U p-opOUTAIN. DJIEKTPOHHBIE U
JIIEKTPOHHO-Tpaduueckue  (GOpMyIsl  aroma
yriepoja B OCHOBHOM M BO30Y)XKICHHOM
coctosiHUsAX. [loHsATHE THOPHIM3AIHH.

Knaccudukanus  oOpraHuyecKux  COETUHEHHI.
Knaccugukanuss  OpraHM4eckux  BEIIECTB B
3aBUCUMOCTH OT CTPOECHHUS YIVIEPOJAHOW IIEMH.
ITonsTue (bYyHKIMOHATILHON TPYIIIBL.
Knaccudukanus opraHM4ecKux BEIIECTB MO THILY
(YHKIMOHATIBHOM TPYIIIBL.

OCHOBBI HOMEHKJIATYpbl OPIaHUYECKUX BEIIECTB.
TpuBuanbHbIe Ha3BaHHUS. PanmonanpHas
HOMEHKJIaTypa KaK MIpEAIECTBEHHUIA
HomeHknarypsl IUPAC. Homenknatypa IUPAC .

IIpenenbHblie yrieBoaopoabl. ['oMoIoruuecKuii
psa  ankaHoB. IloHaTtne 00 yriaeBoaopojaax.
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Ocobennoctu CTPOCHHUS MpeneabHbIX
YIJIEBOJOPOAOB. AJIKaHbl, KakK IpEACTaBUTEIH
IpelelbHbIX YIJIEBOAOPOJOB. DIJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI METAHA U
Ipyrux ajnkaHoB. [oMonoruueckuid psg

n30Mepus napaduHOB. Hopmanbnoe u
Pa3BETBICHHOE CTPOEHHUE YIJIEPOJHOW  IICTIH.
Homenxknartypa AJIKaHOB u AIKWIbHBIX
3aMECTHUTEIICH. dusnyeckue CBOMCTBaA

ATKAaHOB.AJIKAHBI B  TMPUPOJE. XUMHUYECKHE
CBOIICTBa aJIKaHOB: TaJlOTeHUpOBaHUE (PabOThI
H.H.CemenoBa), unutpoBanue no KonopasoBy.
MexaHu3M peakuuu XJOPUPOBAHHUS AJIKAHOB.
Peaknuu JETUIAPUPOBAHUS, ropeHus,
KaTaJUTHYECKOTO OKHUCIIEHUs ajkaHoB. KpekuHr
AJIKAHOB, Pa3JIMYHBIC BUbI KPCKUHTA, IPUMCHCHUC
B MPOMBINUICHHOCTH. [luponu3 u KOHBepcus
MeTaHa, U30MepHu3alus ankaHoB. [IpumeHeHHe u
crocoObl  mosiydeHust  ankaHoB.  OOnactu
MPUMEHEHHUS ajJKaHOB. [IpOMBIIIIIEHHBIE CITOCOOBI
MOJIyYEHUS aJIKaHOB: IIOJNYYEHHE U3 IIPUPOITHBIX
UCTOYHUKOB, KPEKUHT TMapaduHOB, TIOTyYCHHE
CUHTCTHYECKOTO OeH3WHa, rasudukamms yriis,
ruipupoBaHueankatoB. JlabopaTopHbie CrOCOOBI

IIOJTyYEHUS AJIKaHOB: CUHTE3 Bropua,
JeKapOOKCUIMpPOBAaHUE,  TUAPOIU3  KapOuaa
AJIFIOMHUHUA.

IukaoaakaHbl. I'omomornyeckut  pan  u
HOMEHKJIaTypa  IUKJIOAJIKaHOB, HUX  o0mas
dopmyna. IloHsTne o HaOpsHKEHUH IUKJIA.
N3omepus IHUKJIOAIKAHOB: MEKKJIacCoBas,
YIJIEPOIHOIO CKeJleTa, reOMETpUYECKasl.
[Tonyuenue u buznveckue CBOICTBA
LMKJIOAJKaHOB. XUMHUECKHE CBOKCTBA
LMKJIOAJKaHOB. Crneuunduxa CBOWCTB
OHUKJIOAJKAHOB C MajJblM pa3sMepoM  IMKIIA.
Peakuuun  mpucoenMHEHMs W PaJAMKAIBHOTO
3aMeNIeHUs.

IJTUJIEHOBBIE YIJIEBOAOPOIABL. ['oMoornueckuit
PSAIl aJTKEHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYJbl JTHIEHAa U  aJIKEHOB.
["'omonoruyeckuii psa u obmias popMyria alKeHOB.
N3omepus STUJIEHOBBIXYTJIEBOAOPO/IOB:
MEXKJIACCOBasl, yTIAEPOTHOTO CKEIETA, MOT0KECHHS
KpaTHOW CBsi3M, reomerpuueckas. OcoOeHHOCTH
HOMEHKJIATypbl ~ ATHJICHOBBIX  YTJIEBOJOPOJIOB,
Ha3BaHUs BaXHEHIIMX pagukanoB. Duznueckue
CBOICTBA aJIKEHOB.

XuMHYecKre CBOICTBA AJIKEHOB.
DneKTpoUILHBIN XapaKTep peakiuii, CKIOHHOCTh
K  peakuusiM  TNPUCOCAMHEHUs,  OKHUCJICHMUS,
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noauMepusanuu. [IpaBuino MapkoOBHMKOBa M €T0
AIEKTPOHHOE 000CHOBaHHE. Peakiumn
rajoreHupoBaHus, TUPOTAJIOr€HUPOBAHHS,
ruaparanuu, ruapupoBanus. [lonarue o peakuusax
noauMepuszanuu. [opeHue ankeHoB. Peakiuu
OKUCIICHUSI B MSTKUX M IKECTKUX YCJIOBUSX.
Peakuuss Barmepa uw ee  3HaueHWe A
0oOHapyXEHHUsI HEMpEACNbHBIX  YIJIEBOJIOPOIOB,
noy4yeHus: raukosiei. [Ipumenenune u crocoObl
MOJIy4eHUs1 alKeHoB. Vcrnonb30BaHUE BBICOKOM
pPEaKIMOHHON CIIOCOOHOCTH aJIKCHOB B
XUMHUYECKOM MPOMBILUIEHHOCTH. [IpuMeHeHue
STUJICHA W TpornuieHa. [IpoMbIieHHBIE CITOCOOBI
MOJIyYEHUsI AIKEHOB. Peakumu neruapupoBaHus u
KpeKuHTa alkeHoB. JlaGopaTopHble CIOCOOBI
MOJIYYCHUS AJIKEHOB.

Aakanuenbl. [lomstme w  kimaccudukamnus
JUEHOBBIX  YIVIEBOJOPOJOB IO  B3aUMHOMY
pPacCIONOKEHUIO KPaTHBIX CBSI3€M B MOJIEKYJIE.
OcobeHHOCTH 3JIEKTPOHHOTO H
MPOCTPAHCTBEHHOI'O  CTPOEHHUSI  CONPSKEHHBIX
nueHoB. [loHATHE O 7-3JEKTPOHHOU CHUCTEME.
Howmenxknatypa JIMEHOBBIX YIJIEBOAOPOIOB.

OcobenHoctu XUMHYECKHUX CBOWCTB
CONpPSDKEHHBIX  JUEHOB KaK CJIEJICTBUE MX
JJIEKTPOHHOTO CTPOEHHS. Peaxnuu 1,4-
MIPUCOEANHEHNS. [Tonumepuszanuss  JUEHOB.

CriocoObl MONy4eHUsI TUEHOBBIX YTIEBOIOPOIOB:
pabotsl C.B.JleGenena, neruiprupoBaHreaKaHOB.

AleTUJIeHOBbBIE yIJ1€BOAOPOABLI.
I'omonornyeckuil psj aaKUHOB. DJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHME ALIETHIIEHA U IPYTUX
ank1HOB. ['omomnoruueckuii psa u o0mas popmyna
AJIKAHOB. Homenxknarypa aleTUJIEHOBBIX
yraesonoponos.  M3omepus  MexkiaccoBas,
YTIEPOAHOIO CKEJIETA, IOJI0KEHUS KPATHOHN CBSI3H.
XVWMHYECKHE CBOMCTBA M NPUMEHEHHUE AJKHUHOB.
OcoOeHHOCTH  peakuui  MNPUCOEAUHEHUS IO
TPOMHOU YIVIEPOA-YIVIEPOAHOU CBsA3U. Peaxnus
Kyuepoga. [TpaBuno MapkoBHHKOBA
IPUMEHUTEIBHO K areruneHam. IloaBHKHOCTB
aToMa BOAOPOAA (KHCIOTHBIE CBOMCTBA AJIKHHOB).
Oxucnenne ankuHOB. Peaknus  3eIMHCKOrO.
[IpuMeHeHrne  aleTHIIEHOBBIX  YIVIEBOJOPOIOB.
[TonmBuHMNALETAT. [Tonyuenne AJIIKUHOB.
[TosydyeHne aneTwiIeHa MHPOIU30M METaHA H
KapOUHBIM METOJIOM

ApoMmaTuyecKkue YIJI€BOAOPOIBI.
l'omonornueckuii  psin apeHoB. beH301  Kak
MpEACTaBUTENL apeHOB. Pa3sBuTHe NpecTaBieHun
0 CTPOCHHUH OeHzoJa. CoBpeMeHHbIE
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MIPEACTABICHUS 00 AIEKTPOHHOM u
MPOCTPAHCTBEHHOM CTPOEHUHU OeH3ona.
O6pa3oBanue apOMaTHYECKOU T-CUCTEMBI.
['omonorn OeH3ona, WX HOMEHKJIATypa, oOOIas
dopmyna. Homenkiatypa miis Ju3aMEIICHHBIX
NPOM3BOJIHBIX O€H301a: OpTo-, MeTa-, Iapa-
pacnoyioxkeHue  3amectureneil.  Pusznueckue
CBOICTBa apEHOB.

Xumuueckue  cBoiicTBa  apeHoB.  [Ipumepsi
peaxkuuit ANEKTPOPUIBHOTO 3aMeLEHUS:
raJIOr€HUPOBAHMS, AIKAJIMPOBAHUS
(xaTanm3aTopbl Opunens—Kpadrea),
HUTPOBAHUS, CyJb(UPOBaHUS. Peaknuun
TUAPUPOBAHUS W TPUCOCAUHEHHUS XJIopa K
O6enzomy. OCOOEHHOCTH XHWMHUYECKHUX CBOWCTB
roMoJIoroB OeH3zosia. B3aumHoOe BiMsIHHE aTOMOB
Ha IMpuUMepe ToMoJIOroB apeHoB. OpueHTauus B
peaKusaxX dMEKTPOGUILHOTO 3aMEeICHUSI.
[Ipumenenue u monydenue apeHoB. [IpupoaHbie
UCTOYHHKMA  apOMATUYECKUX  YIJIEBOJOPOIOB.
ApomaTuzanus AJIKaHOB "
[UKII0AJIKaHOB. AJIKHJIMPOBaHUE OEH3071a.

[TpuponHble UCTOYHUKHU yrieBoaopoaoB. Hedrs.
Haxoxxnenue B mpupoje, coctaB U (U3NYECKUE
cBoiictBa HepTH. TOIUIMBHO-’PHEPreTUUYECKOE
3HayeHue HedTH. IIpomblnuieHHas nepepaboTka
He(Tu. PekTuduxanys HepTH, OCHOBHBIE PpaKIINU
€e pasleneHus, UX HUCIOoIb30BaHHE. BropuuHas
nepepaboTka HePTENpoayKToB. Pexktudukamms
MaszyTa NpU yYMEHBIIEHHOM JaBiieHUU. KpekuHr
He(TenpoAyKTOB. Pa3nuuHble BHUIBl KpPEKUHTa,
pabotel B.I'.IllyxoBa. M3omepusauus ankaHoB.
ATNKUIMpPOBAaHUE HENPEAEIbHBIX YTJIEBOJOPOJIOB.
Pudopmunr He(PTENPOYKTOB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.
[IpuponHblii ¥ TNONYTHBIA HEPTIHOW rasbl.
CpaBHeHue cocTaBa NPUPOJHOTO U IOIYTHOTO
ra3oB, UX MPAKTUYECKOE MCIOIb30BAHUE.
KamenHb1i1  yromb. OCHOBHBIE  HaIllpaBJICHUS
WCIIONIB30BaHNsI KaMeHHoro yris. KokcoBanue
KaMEHHOTO YIJISI, Ba)KHEHIIME IPOJIYKTHl 3TOTO
mporecca:  KOKC, KAMEHHOYTOJIbHAs  CMOJa,
HazcMobHas Boja. CoeqMHEHMS, BBIIEISIEMbIE U3
KAMEHHOYT'OJIbHON CMOJIBI.

I'mapoxkcuibHbIe OpraHM4YecKHe COeJUHEHHS.
Crpoenue " KJ1accupuKanus CIIUPTOB.
Knaccudukanus CIIMPTOB o TUITY
YTIIE€BOIOPOIHOTO panukarna, YHUCITY
TUAPOKCWIIBHBIX TPYII M TUIy aroma yIJIepoJa,
CBSI3AHHOTO  C  TUAPOKCUJIBHOW  TPYIIOM.
ONEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE
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TUJIPOKCWIBHOW Trpynnel. BiusiHue cTpoeHus
COMPTOB HAa HMX  (uU3HYEeCKHe  CBOWCTBA.
MexmoinekysipHas BOZIOPOIHAS CBS3b.
["'omostornueckuil psia NpeneabHbIX OJHOATOMHBIX
crupToB. M30Mepus 1 HOMEHKIIaTypa alKaHOJIOB,
ux obmas popmyia.

XUMHYECKUE CBOMCTBA ajJKaHOJIOB. PeakimoHHas
CIIOCOOHOCTh MpeaebHBIX 0JIHOATOMHBIX
CIIUPTOB. CpaBHeHune KHCJIOTHO-OCHOBHBIX
CBOMCTB  OpPraHMYECKUX U  HEOPraHUYECKUX
coequHenui, copepxkammx OH-rpynmy: kucnior,
OCHOBaHMU, aM(pOTEPHBIX COCIUHEHHH (BOJBI,

CITUPTOB). Peakmumn, MOJITBEPIKIAIOIINE
KHCJIOTHBIC CBOICTBa CITUPTOB. Peaknuu
3aMeIeHUs TUJIPOKCUIIBHOM TPYIIIIBIL.

MexmMonekyiiipHass ~ Jeruaparanus — CIHPTOB,
ycioBHsl 00pa3zoBaHus NPOCTHIX 3upoB. CroxKHbIE
3(pUpbl HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT,
peakmuu sTepuduKammm. Okucienue 154
OKHCIUTENIbHOE  JETUAPUPOBAHME  CIUPTOB.
CriocoObl  mosrydeHust  cnuprtoB. [ 'maposms
rajoreHajkaHoB. ['mjaparanus ankeHoB, yCIOBHs
ee mposejeHus. BoccraHoBieHne KapOOHMIIBHBIX
COEIMHEHUM. OtnenpHbIE IIPEICTaBUTENIN
aJKaHOJOB. MeTaHoyl, €ro IPOMBIIUIEHHOE
[IOJIyY€HUE U NPHUMEHEHUE B IIPOMBIIIICHHOCTH.
buonornueckoe NEHUCTBHE METaHOJA.
Crieruduueckue cnocoObl MOTYYEHUsT 3TUIOBOTO
cnuprta. Pu3nosgoruyeckoe AeMcTBUE ITaHOA.

Mmuoroaromusie  cnuprbel.  M3omepus  u
HOMEHKJIaTypa IpPEACTABUTENEN IBYX- WU TpeEX-
aTOMHBIX CHHUPTOB. OCOOEHHOCTH XUMHUYECKUX

CBOMCTB MHOI'0aTOMHBIX CIIUPTOB, nx
KAaueCTBEHHOE oOHapy KeHHe. OtnenpHbIE
MPEACTABUTENN:  OTUIICHIIMKOJNb,  TIIULEPUH,
CcrocoObl  HUX  MOJIyYEHHS, MIPaKTHYECKOE
IIPUMEHEHUE.

IIpakTuyeckoe 3anstue 10/JI1aGopaTopHasn
padora 10. PacTBopeHHe rnuuepuHa B BOJAE, €T0
TUTPOCKOMUYHOCTh. B3anmoneicTBre riauuepuHa
¢ ruapokcuom meau (II).

@eHoJIbI. DJJEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpPOCHHE dbenomna. B3anmnuoe BIIASIHHE
apoMaTHYeCKOTO KOJbIla W  THIPOKCHIBHOU
TPYIIIBI.

XuMu4eckue CBOMCTBAa (eHoa Kak (PyHKIHS ero
XUMHUYECKOTO CTpoeHHUs. bpomupoBanue ¢eHomna

(xauecTBEHHas peakuus), HUTPOBaHUE
(mukpuHOBas  KucioTa, €€  CBoWcTBAa U
IPUMEHEHHUE). Obpa3zoBanue OKpAIICHHBIX
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KoMIuTekcoB ¢ noHoM Fed" Ipumenenue derona.
[Tomrydenue dheHoJa B IPOMBIIIUICHHOCTH.

Anbaerubl 1 KeTOHbI. ['OMOJIOrMYECKUE PSAbI
aJbJACTUIOB ¥ KETOHOB. [ToHsATHE 0 KapOOHMIBHBIX

COC/TMHEHUSIX. DIIEKTPOHHOE CTpOEHUE
KapOOHUIHbHOM TPYIIIbL. N3omepus u
HOMEHKJIaTypa aJbJICTUIOB u KETOHOB.
dusznyeckue CBOIiCTBa KapOOHUIIbHBIX
COCIMHECHUM.

XUMHUYECKHUEe CBOWCTBA allbJAETHIOB M KETOHOB.
Peakimonnast ~ crmocoOHOCTh  KapOOHHMIIBHBIX
coenuHeHNH. Peaknmu OKUCICHHS abIETHaOB,
Ka4eCTBEHHBIC PEAKIIMU HA allbACTHAHYIO TPYIITY.

Peakuuu IIOJIMKOHICHCALIUU: o0Opa3oBaHue
deHomopopMaNbIeTHIHbIX cMOJ. [IpuMeHeHNEe U
IIOJIy4YECHUE KapOOHUIBHBIX COCAMHEHUM.

[IpumeneHue anbIeruyoB U KETOHOB B OBITY M
MPOMBIIUIEHHOCTH

IIpakTuyeckoe 3ansaTue 11//1aGopaTtopHas
padora 11. OkucieHue MypaBbUHOTO (WM
YKCYCHOTO) anbJerujia OKCHUIOM cepebpa U
rugpokcunaom  Meau  (II).  Bsaumopeiictue
anpaeruga ¢ (PyKCMHCEPHUCTOW  KHUCIIOTOM.
OxucneHue crnupTa B ajbJAeru.

KapGoHoBble KHCJIOTBI M HMX NPOU3BOAHBIE.
I"'omonornueckuit pan IIpeeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KuCIOT. [loHATHE O
KapOOHOBBIX KHCIOTaX M HUX KiIacCU(UKALMS.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHJIbHOW Trpynmbl. ['omMonorudeckuil psin
IpeJIebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT,
170.¢ HOMEHKJIAaTypa " U30MEPHUS.
MexmonexyspHbie BOJIOPOJIHBIE CBSI3U
KapOOKCWJIBHBIX ~ TPYIN, MUX  BIUSHUE Ha
¢usnueckue CcBOWCTBa KapOOHOBBIX  KHCIIOT.
XUMHYECKUE CBOMCTBA KAapOOHOBBIX KHCIOT.
Peakuuu, niutrocTpupyrome KUcaoTHbIE CBOWCTBA
U UX CPAaBHEHHUE CO CBOMCTBAMHU HEOPTaHUYECKUX
KHCJIOT. O6pa3oBanue (GYHKIIMOHATBHBIX
MPOM3BOJHBIX KapOOHOBBIX KHUCIOT. Peakuun
sTepuduKanvi. AHTUAPUIBLI KAPOOHOBBIX KUCIIOT,
UX NOJIy4EHHE U IPUMEHEHUE.

CnocoObl  mony4deHHs: KapOOHOBBIX  KHCIIOT.
OtpenpHble NPEICTaBUTENN M UX 3HAYCHHE.
OO0mure cmocoOb! MOIYUYSHUS: OKUCTIEHUE ATKAHOB,
QJIKEHOB, TIEPBUYHBIX CIHPTOB, AaJbJETHUJOB.
Baxkneitmme npeactaBuTeny KapOOHOBBIX KUCIIOT,
ux Ouonoruyeckas poib, crneuuduyeckue
CHocoObl IOJIyY€HHs, CBOMCTBA M IPHUMEHEHHE
MYypaBbUHOHM, YKCYCHOW, IaJIbMUTHHOBOM U
CT€ApUHOBOM; AKPUJIOBOM M  METAKPHUIIOBOM;
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OJICMHOBOM,  JIMHOJICBOM W  JIMHOJICHOBOI;
[IABEIEBOI; OEH30MHOI KUCIIOT.

Chaoxubie 3¢upbl. CTpoeHHE U HOMEHKIJIATypa
CJIO)KHBIX 3(UpPOB, MEXKKJIAcCcoBas H30MEpUs C
KapOOHOBBIMU KHcTOoTaMH. CriocoObl MOTy4YeHHUs
CIIOKHBIX  3(upoB. OOpaTUMOCTb  peaKIUU
sTepupuKaMd W (HAKTOpPBL, BIHUSIOIIKME Ha
CMEILICHNE paBHOBECUS. XMMHWYECKHE CBOWCTBA U
PUMEHEHHE CIIOKHBIX 3¢upoB. Kupsl. Kupsr kak
cilokHble  3¢upbl  riauuepuHa.  KapOoHoBbIe
KHUCIIOTBI,  BXOJSIIME B  COCTAaB  JKUPOB.
3aBUCHUMOCTb KOHCUCTCHLIMM JKUPOB OT HX
coctaBa. XUMHUYECKUE CBOMCTBA KUPOB: TUAPOIIN3,
OMBUICHHE, TMApUpoBaHue. buonorudeckas posb
JKUPOB, MX  MHCIOJNb30BaHME B  OBITY W
npoMbIIIeHHOCTH. Coiln  KapOOHOBBIX KHCIOT.
Mpuia. Crnioco6bl MOJTyYeHUS COJICH:
B3auMoJieiicTBUE  KapOOHOBBIX  KHCIOT €
MeTaJlJIaMi, OCHOBHBIMU OKCHJJaMH, OCHOBaHUSIMH,
COJISIMM; IIEJIOYHOM THUAPOJIN3 CIOXKHBIX I(PHUPOB.
XuMuYecKkue CBOMcTBa  cojell  KapOOHOBBIX
KHUCJIOT: THJIPOJIM3, PEAKUUd HOHHOTO OOMeEHa.

Mpuia, CYLIHOCTb MOIOILIETO JEUCTBHS.
OtHolmeHne  MbUIA K JKECTKOM  BOJE.
Cunrernueckue worwmme cpeactea — CMC

()IeTepFeHTLI), X IPECUMYIICCTBA U HCAOCTATKU

IIpakTnyeckoe 3anaTue 12/JI1abopaTopHasn
pabdora 12. OrTHomIeHHE >XHPOB K BOJAEC U
OpPraHMYECKUM pPACTBOPUTENSAM. J[0Ka3aTeNbCTBO
HEeNpeeNnbHOro Xapakrepa >XuUpoB. OwmblieHHE

xupoB.  CpaBHEHME  CBONCTB  MblIa W
CUHTETHUYECKHUX MOIOIIUX BEILIECTB.
Yriaesoasl. Ilonsarue 00 yIJI€BOAX.

Knaccudukanus yrineBogoB. MoHo-, au- H
MOJIMCAXapUAbl, MPEICTAaBUTENN KaXJAOW TPYIIIbI
yraeBonoB. buonorudeckas poib yrieBOIOB, UX
3HaYeHWE B JKU3HU YeJoBeKa U oOuIecTBa.
Monocaxapuabl.  CTpoeHME M ONTHYECKas
n3oMepust MOHOcaxapuaoB. Mx kinaccuduxarys mno
YHCITy aTOMOB yTJIepojia ¥ IpUpozie KapOOHUIbHOM
rpynmnsl. BakHeWnue NpeacTaBUTENN MOHO3.
['mroko3a, cTpoeHue ee MOJIEKYJbl U (hU3ndecKue
cBoiicTBa. Tayromepusa. XUMHUYECKHUE CBOWCTBA
[JIIOKO3bl: pEaKkUMu MO0 aJdbACTUAHOW TIpyIIe
(«cepeOpsiHOTO  3epKaiay, OKHUCICHHWE a30THOM
KHCIJIOTOM, TUApUPOBaHKE). Peakiinu TI0K03bI Kak
MHOT0aTOMHOTO crupra: B3alMO/IeIiCTBHE
rmoKo3bl ¢ ruapokcugom  meau (1) mpm
KOMHATHOWM  TeMIeparype M  HarpeBaHUH.
Paznuunbele  Tumbel  OpokeHuss  (CHHPTOBOE,
MOJIOUHOKHCJIIOE). ['moko3a B IpUPOJIE.
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buosnoruyeckass poib W MPUMEHEHHE TJIFOKO3BI.
®dpykro3a KkKak wH30Mep IOKO3bl. CpaBHEHHE
CTPOCHHSI MOJICKYJIbI M XHMHYECKHUX CBOMCTB
[I0KO3bI U (pykTO3bl. PpyKTO3a B mpUpoje, e
OuoorHyYecKas poib.

[TenTo3wl. Pubo3a u ne3okcupudosa Kak
IpPEJICTABUTEIH aJIb101IeHT03. CTPOCHHE MOJICKYIL

HMucaxapuabl. Ctpoenue maucaxapunioB. Croco0
COwIeHEHUs IUKIOB. Boccranasiuparomye u
HEBOCCTAHABIIMBAIOIIME CBOWCTBA JUCAaXapUI0B
KaK CJIEJICTBHE cowleHeHus 1ukia. CTpoeHue u
XHUMUYECKHE CBOIicTBa caxapo3bl.
TexHosornyeckue OCHOBBI MIPOU3BOJICTBA
caxapospl. JlakTo3a M MaJlbTO3a KaK H30MEpbI
caxapo3pbl.

IMosmncaxapuasbl. Obuee CTpOCHHE
nonucaxapugoB. CTpoeHue MOJIEKYJIbl KpaxMmala,
aMHJIO3a U aMWJIONEKTUH. PU3NYeCcKue CBOWCTBA
KpaxMmaia, €ro HaxoXJIE€HHE B MpUpoJe U
Oouonoruyeckass pojb. [TuKoreH. XuUMHUUYECKHE
cBoiicTBa KpaxMmaina. CTpoeHHE 3JE€MEHTapHOro
3BEHa LEJUTIOJIO3BI. Bnusinue CTPOCHUS
MOJIMMEPHOH 11enH Ha (U3NYECKUEe U XU-MUYECKHE
CBOMCTBA LEJUIIOJIO3BL. ['MAPOIM3 LEJUTI0JIO3HI,
oOpa3oBaHue CJIOXKHBIX 3¢upoB c
HEOPTraHUYECKUMH U OPTaHWYECKUMH KHUCIOTaMH.
[TonsiTne 00 ~ HMCKYCCTBEHHBIX  BOJIOKHAX:
aleTaTHOM IIeNKe, BHCKo3e. HaxoxneHue B
npuposie ¥ OHONOTHYecKas poJib IEJUIIOIO03bI.
CpaBHEHHE CBOMCTB KpaxMaJia U HEJUTFOI03bI

IIpakTuyeckoe 3ansatue 13/JlaGopaTopHas
padora 13. BzaumonelicTBue pacTBopa IriItOKO3bI C
ruapokcuaom  meau  (II).  Bsaumopeiictue
caxapo3bl c TUAPOKCUIAMHA METaJUIOB.
B3anmopeiicTBue kpaxmaiia ¢ HWOJIOM, THIPOJIH3
kpaxmasna.  O3HakomyileHMe ¢ oOpa3namu
MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH.

AMHHBI, AMHUHOKHCJIOTHI, OeaKu.
Knaccudukanus u usomepust aMuHoB. [lonsitue 06
amuHax. [lepBuuHbIE, BTOPUYHBIE U TPETHYHBIE
amunbl. Kmaccudukanuss aMUHOB 1O THUIY
YIJIEBOAOPOJHOTO paJIuKaja v YACITy aMUHOTPYIII
B MoJjiekyJe. ['oMomoruueckue psiibl IpeaeabHbIX
amupaTHYeCKuX W  apOMaTHYECKUX aMHUHOB,
M30MEepHUs U HOMEHKIIATypa.

XuMHdyeckrue CBOMCTBA aMMHOB. AMHMHBI Kak
OpraHMYeCKHE€ OCHOBAHUs, WX CpaBHEHUE C
aMMHAaKOM ®  JIPyTUMH  HEOPTaHUYECKUMHU
ocHoBaHUsIMU. CpaBHEHUE XMMHYECKUX CBOMCTB
amupaTHYeCKUX W  apOMATHYECKUX  aMHHOB.
Obpa3oBaHue aMu10B. AHUIIMHOBBIE KPaCHTEIIH.
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ITonstue 0 CUHTETHYECKUX BOJIOKHAX.
[Tommamuasl ¥ NOJIMAMHUIHBIE CHHTETHYECKHUE
BOJIOKHA. [IpuMeHEeHME M TOIydYeHUE aMHHOB.
[Tonyyenue amunoB. Paborel H.H.3unuHa.

AMHHOKHCJIOTBI. [loHgarne 00 aMHHOKHCIOTAX,
ux kiaccudukamus U crpoeHue. Homenkiarypa
AMUHOKHCIIOT. JIBOWICTBEHHOCTH KHUCIIOTHO-
OCHOBHBIX CBONCTB aMHUHOKHUCJIOT U €€ MPUYHUHBI.
bunonspueie unoHbBl. Peakuuum KOHIEHCAUUH.
Ilentumaas cBa3p. CHHTETHYECKHE BOJIOKHA.
Knaccudukanus BOJIOKOH. [Tonyuyenue
aMHUHOKHCIIOT, UX MPUMEHEHHE U OMOJIOTHYecKas
byHKUHSL

beakn. benku Kak DOpUPOAHBIE ITOJHMMEPHI.
[lepBuuHas, BTOpUYHAs, TpeTUYHas u
YeTBEPTUUHAS CTPYKTYpbI OEJIKOB.
Oubpwinsipuple ¥ JI00yJspHBIE  OENKH.
XUMHYECKHE  CBOWCTBa  OCJIKOB:  TOpEHUE,
JeHaTypalus, TUIPOIN3, KAYeCTBEHHBIE (LIBETHDIC)
peakuuu. buonornueckne ¢(yHKIMH OENKOB, HX
3HaueHue. benku Kak  KOMIIOHEHT  IHUIIH.
[IpoGnema OenKOBOTO TOJIOAAHUS W TyTH €&
pelIeHusl.

IIpakTuyeckoe 3anaTue 13//laGopaTtopHas
padora 13. KauecTBeHHble peakuuu Ha
AMHHOKHUCIIOTBI: OMypeToBasi, KCAHTOPOTEUHOBAsL.

buoJsiornyecku aKTHBHbBIC COCANHEHUS.
®epMmenThl .Butamunbl. 'opMOHBI.
JlexapcrBa.

Oprannyeckne  nomumepbl.  CnocoObl X
MIOJIyYEHUS: pEaKUUU MOJIUMEPU3ALUN U PEAKIINH
nosukoHAeHcauuu.  CTpyKTypbl — IOJIMMEPOB:
JMHENHbIE, Pa3BETBICHHBIE U NIPOCTPAHCTBEHHBIE.
CTpyKTypUpOBaHUE MOJUMEPOB: BYJIKAHU3ALMS
KayuyyKkoB, JyOsieHue O€lKOB, OTBEpXKJIEHHE
MOJIMKOHACHCALIMOHHBIX MIOJINMEPOB.
Knaccugukanuss mnoauMMepoB IO pa3IUYHBIM
MIPU3HAKaM.

Pa3nen 4 Xumusa u
JKU3Hb. XHUMUA B
’KHU3HH 00111ecTBa

XuMHs B CeJIbCKOM Xo3siicTBe. XWMM3aIU
CEeJBbCKOI0 X035MCTBA U €e HamnpasyieHus. Pacrenust
W T0YBa, MOYBEHHBIN IOTJIOMIAONINN KOMILIEKC.
YnoOpenust u ux kiaccupukanus. XUMUIECKUE
CpeACTBAa 3alUTBhl pacTeHuid. OTpULATETbHbIE
MOCIIEACTBYSI IPUMEHEHHS IECTHITHIOB U OOphOa C
HUMH. XUMH3AIUS )KUBOTHOBOJICTBA.

XuMust M 3K0J10rusi. XUMHUECKOE 3arps3HEHUE
okpyxkarmie cpeasl. OxpaHa tuapochepsl OT
XUMUYECKOTO 3arpsiz3HeHus. OxpaHa MOUYBBI OT
XUMHUYECKOro 3arpsizHeHus. OxpaHa aTtmocdepsl
OT XMMHYECKOro 3arpsi3HeHus. OxpaHa Quopsl
dayHbl oT XUMHUYECKOTO 3arps3HEHUSL.

10
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JlomamHss — amTeka.
CpeJcTBa.

HaCCKOMbIMH.

buorexHosorus u reHHas HWHXXCHCPUA.
XuMHusl H IOBCeIHEBHAasl KH3Hb 4ejJOBeKaA.

Cpencrsa
CpencrBa JMYHON TUTHEHBI
KOCMETHUKU. XUMHUS U MUIIA.

Morome W YUCTAIINE
O0prOBI ¢ OBITOBBIMU
u

IIpakTH4eckoe
padora 14.

obpasmamu

3aHATHE
O3HaKoOMJICHHE C
yAOOpEHUH ¥ TECTHUIUIOB.
CpenCTB
JICKapPCTBEHHBIX MTPENapaToOB

14/J1a6opaTopHasn
KOJIJIEKITUEH
O3HakomiieHuEe C |2
OBITOBOM  XMMHH U

NTOI'O

168

3 YCJOBUS PEAJIM3AIIMY YUYEBHOM JUCIUITIUHBI
3.1TpeboBanus K MaTePUAJIbHO-TEXHUYECKOMY 00ecredeHHI0

n/n (HaumeHoBanue y4eOHBIX TOMeIeHUH 1 |OCHAMEHHOCTh YYCOHBIXITOMEIICHUH 1
MOMEIICHUH JIJIsl CAMOCTOSTEIIbHOM MOMEIICHUH JUTSICAaMOCTOSITEIIbHON PabOThI
paboThI

1 |YuebHas ayauTopus IJs MPOBEACHUA |YKOMIUIEKTOBaHA CIEIHATU3UPOBAHHOH (Y4eOHOiN)

JIEKIIMOHHBIX, CEMUHAPCKUX,
MIPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHH,
TPYIIOBBIX U UHIUBUIYITHHBIX
KOHCYJIbTallul, TEKYIIEr0 KOHTPOJISA U
MIPOMEKYTOUYHON aTTECTAIlUU

Me0OeIbi0, HAOOPOM JIEMOHCTPAIIMOHHOTO
000pyA0BaHUA U y4eOHO-HATJISAHBIMU TTOCOOUSAMU,
00ecreYnBarOIIMMHA TEMATHICCKIE UILUTFOCTPAIUH,
COOTBETCTBYHOIIIME paboyeii mporpaMme
JUCITUTUIAHBI, 8 TAKXKE TEXHUYSCKHUMH CPEICTBAMU
0o0y4deHus (IepeHOCHBIM MYJTbTUMEIUNHBIM
MIPOEKTOPOM, IIOPTATUBHBIM KOMITHIOTEPOM THITA
«HoyTOyK», MepeHOCHBIM Pa3ABMKHBIM 3KPaHOM),
CITyXallue IS PEICTaBICHHS YIeOHOM
uHpopManuu O00JIBIION ayAUTOPHUH.

VYuebHas ayIuTOpHs U1 IPOBEIECHUS
JIEKIMOHHBIX, CEMUHAPCKUX,
MPAKTUYECKHX, Ta0OPAaTOPHBIX 3aHATHH,
TPYNIIOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOYHOH aTTecTaluu

YKOMIUIEKTOBaHA CHEeIHATU3UPOBAHHOM (Y4eOHOi)
MeOeNbio, MEPEHOCHBIMUA TEXHUIECKUMHU
cpeacTBaMu 00y4eHHUs U 1a0OpaTOPHBIM
0o0opyioBaHUEM (anTeyka WHIWBHyaIbHas, |
BBITSDKHOM I11IKad, BECHI, BECHI TEXHUYECKHE (2 1IT),
OOK-56, cymmabHbIN MKagd) KOMIIIEKTHI
71a00paTOPHOI XUMHUYECKON TIOCYTBI, TUTUTKA
AIIEKTPHYECKasl.

IMepeuyens MHPOPMAIMOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX MPH OCYIIEeCTBJIEHHH
00pa3oBaTeILHOIO MPoLecca MO TUCHHILTHHE

1) OnepannonHnas cucreMa tuna Windows;

2) WuTepHeT-Opay3epsr;

3) MicrosoftOffice;

4) Mozilla Firefox; Cso6oanas munensus Mozilla Public License v 2.0;

5) LibreOffice; Cob6omuas munensust Mozilla Public License v 2.0;

6) FreeBasic 0.90.1; Jluniensnonnsiii qorosop 15.11.2017 b/H, 6eccpouno;
7) FAR Manager, JInuensuonnsiii forosop 15.11.2017 b/H, 6eccpouno;
8) CripaBOYHO-TIPaBOBasi CHCTEMA,

9) 7zip 9.20, JIunensuouusiit goroop 15.11.2017 b/H, 6eccpouno.
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3.2 UudopmannonHoe odbecneyeHue 00yueHust
OcHoBHasi IuTeparypa:
1.T'abpuensu O.C., OctpoymoB N.I'. Xumus nias npodeccuid M CreNUaTbHOCTEH TEXHUYECKOTO
npodwis: yueOHUK IS CTY. YUpexXIeHHH cpel. mpod. odpazoBanus. — M., 2014.
2.I'abpuensa O.C., OctpoymoB W.I'., OctpoymoBa E.E. m ap. Xumwus mns npodeccuil u
CHEIUAILHOCTEH €CTECTBEHHO-HAYYHOTO MPOQWIS: YUSOHHUK ISl CTYI. YUPESKICHUH cpel. mpod.
obpazoBanus. — M., 2014.
3.T'abpuensu O.C., OctpoymoB WN.I'. Xumus mis npodeccuid ¥ CHEIUATBHOCTEH COLMAIBHO-
SKOHOMHMYECKOTO M TyMaHUTApHOrO Mpoduiel: yd4eOHUK UId CTyHA. YUYpEeXKICHHH cpea.nmpod.
obpazoBanusi. — M., 2014.
4.TI'abpuensia O.C., Octpoymos W.I'., CnankoB C.A., Jlopodeera H.M. [Ipaktukym: y4ue6. mocodoue
JUTSL CTYJI. YUpeKIeHHH cpea. mpod. oopazosanms. — M., 2014.
[ononHutenbHaa nuTepaTypa:
1. JL.M. IlycroBanosa, I.E. HukanopoBa OO0mas xumus cpeanee npodeccruoHanbHoe 00pa3oBaHue
Pocros-na-Jlony 2006r
2. I.T. Xomuenko O6mas xumus Mocka Hoast Botna M3narensctBo YMepeHnkoB 2006
3.P.AJlunun B.A., Moneuxko JI.A., AnapeeBa Xumus s LIKOJBHUKOB CTapIIMX KJIACCOB U
nocTynaronux B By3sl Mocksa apoda 2004r

3.3 OcobeHHOCTH peayu3auvy JUCHUILUIMHBI J1JI51 HHBAJWA0B U JIUI ¢ OTPAHUYEHHbIMHA
BO3MOKHOCTSIMHU 310POBbSI
IIpu oOydyeHuM MLl C OrpPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSl YUHUTBIBAIOTCA HX
WHIMBUYaIbHBIE TIcuxodu3ndeckne ocod0eHHOCTH. OOyueHre NHBAMI0B OCYIIECTBISIETCS] TAKKE
B COOTBETCTBUHU C MHMBUyaJIbHON IPOrpaMMOi peadriInTaluy UHBanuaa (pu Hatmauu). Jlist mug
C HapyUICHHEM CIlyXa BO3MOXHO NpPEAOCTaBlieHHE yueOHOH mH(opManmu B BH3yalbHOU (hopme
(KpaTKuUi KOHCIEKT JIEKIUi; TEeKCTbl 3aJjaHWii, HaleyaTaHHble YBEJIMYEHHBIM WIpU(TOM), Ha
ayJIMTOPHBIX 3aHATUAX JOMYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaKXKe€ CypIONEepEeBOAYMKOB U
TU(IOCYPIOIEPEBOJUMKOB. TeKyIIMii KOHTPOJIb YCHEBAEMOCTH OCYLIECTBISETCS B MUCbMEHHOU
¢dopMme: oOyyaromuiicss MTUCbMEHHO OTBEYAET HA BOIMPOCHI, MUCHMEHHO BBIMOJIHAET MPAKTUYECKUE
3aganus. Jloknan (pedepar) Takke MoXeT ObITh MpPEACTaBIEH B MUCbMEHHOM (Qopme, MpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMU K€, a TpeOOBaHMUS K KaueCTBY M3JI0KEHUS MaTepHualia
(MOHATHOCTb, Ka4yeCcTBO peYM, B3aUMOJIEHCTBHE C ayauTopued W T. [.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIINE TPEOOBAHUS, IPEAbIBISIEMbIE K MHCbMEHHBIM paboTaM (KauecTBO 0(OopMIICHUS
TEKCTa U CIHHUCKa JIUTEPaTyphl, IPaMOTHOCTh, HAJIMYME WJUIIOCTPALMOHHBIX MaTepHalioB U T.I.).
[TpomexyTouHasl aTTecTalys JUisl JUI C HApYLIEHUSMH CITyXa IMPOBOJUTCS B MUCbMEHHOU (hopme,
IPU 3TOM HUCHOJB3YIOTCA 00IIMe KpUTepuu oleHuBanus. [Ipu Heo6X0AUMOCTH BpeMs MOATOTOBKHU K
OTBETY MOXET OBITh yBeNWYeHO. [l JuI ¢ HapylleHHeM 3peHus JOIycKaeTcs ayJIuaibHoe
npefocTaBieHue  MHGOpPMalWMu, a TakKe HCHOJb30BAHWE Ha  ayJAUTOPHBIX  3aHATHIX
3BYKO3aIHCHIBAIOUINX YCTPOMCTB (IUKTOGOHOB U T.A.). Jlomyckaercs NMpPUCYTCTBUE HA 3aHATHAX
accucTeHTa (MOMOIIHHUKA), OKA3bIBAIOLIETO 00YYarOIMMCS HEOOXOUMYI0 TEXHUYECKYIO MTOMOIIb.
Texymuid KOHTPOJb YCIIEBAEMOCTH OCYyIIECTBIsieTcss B ycTHOW ¢opme. Ilpu mnposenenun
IPOMEXYTOUHOM aTTeCTAllMU ISl JIUI] C HApyIIEHHUEeM 3pEHHsI TECTUPOBAHUE MOXKET ObITh 3aMEHEHO
Ha yCTHOE cobeceloBaHUE MO BompocaM. JlJs Uil ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSIMU 3/10POBbS,
MMEIOLINX HapyLIEHHsI OMIOPHO-BUIATEIBHOIO almapara, Ha ayAUTOPHBIX 3aHATHAX, a TAaKKe MpU
MIPOBEJCHUH MPOIENyp TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOW aTTeCTallid MOTYT
OBITH MPEAOCTABICHB HEOOXOIMMbIE TEXHUUECKUE CPECTBA (IEPCOHANBHBIN KOMITBIOTEP, HOYTOYK
WIM JApPYroil rajkeT); JOMyCKaeTcsl MPHUCYTCTBHE aCCHUCTEHTa (ACCHUCTEHTOB), OKa3bIBAIOLIETO
00yyaromuMcsi He0OX0IUMYI0 TEXHUYECKYIO IOMOIIb (3aHATh paboyee MECTO, MEPEABUTaThCs 10
ayJUTOPUH, IPOUYUTATH 3a/laHUE, O(POPMUTH OTBET, OOIIATHCS C MIPENOIaBaTENEM.
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4 KOHTPOJIb U OHLEHKA PE3YJIBTATOB OCBOEHUA YUEBHOU

JUCHHUIIVIMHBI
KoHTpoJib 1 o11eHKa pe3yJIbTATOB 0CBOEHHS YUeOHO THCUMIIJIMHBI

KoHTponb M OlLleHKa pe3ylbTaTOB OCBOCHUS yUEOHOH MUCIMILIMHBI « XUMUS», OCYIIECTBIISIECTCS B
(dopMe TeKyIero KOHTpOJI U MPOMEXYTOYHOM aTTeCTalluu.
Texyuuii KOHTPOJIb MPEJCTABISAET COO0H MPOBEPKY YCBOCHHS Y4EOHOTO MaTepralia TCOPETUIECKOTO
Y IIPAKTHYECKOTO XapaKTePa, PEryIsipHO OCYILECTBIEMYIO Ha IPOTYKEHUU CEMECTPA.
OcHoBHBIE (DOPMBI TEKYIIETO KOHTPOJIS: ONPOC, HOO20MOBKA COOOUeHUs, peulenue CUMYAYUOHHBIX
3a0a4u op.
Texymuii KOHTPOJIb IPOBOAUTCS B TEUEHHE CEMECTpPA IIPENnoaBaTesieM Ha 3aHATUU CIEAYIOIUMU
METOJAMH: YCTHBIM OIPOC, PELICHUE 3aJa4 U BBINOJIHCHHUE 3alaHUi 1O TeMeE, DKCIEPTHas OLICHKA
BBITOJIHEHHS 00YYaIOLIMMUCS CAMOCTOSITENIbHON paboTHI B BHIE paObOTHI C Y4eOHOH TUTepaTypoil.
Texyuuii KOHTPOJIb TPATULIMOHHO CIIY>KUT OCHOBHBIM CPE/ICTBOM OO€ecIIeYeHNs B yueOHOM Ipoliecce
«0OpaTHOH CBSI3M» MEXy IpenoaBareieM U 00yJarouMces, HEOOX0IUMOW [Tl CTUMYITHPOBAHUS
paboThl 00YYAOLIMXCS U COBEPILIEHCTBOBAHUS METOIMKHU IPENoJaBaHUs yYEOHBIX IUCIUILIIH.
Llenp xaxmoir GopMbl KOHTPOJIST —3aQHUKCHPOBATH MPUOOPETEHHBIE OOYYAIONIMMCS B Pe3yJIbTaTe
OCBOCHMS y4eOHOM IUCLMIUIMHBI 3HAaHUS, YMEHUs, HaBbIKH, CHOCOOCTBYMOLIUE (HOPMUPOBAHHIO
KOMIIETEHIIUH.
@DopMbI YCTHOTO KOHTPOJIS IO y4EOHOM JUCHHUIUIMHE: OIPOC, MOJrOTOBKA COOOILICHHUS.
@®opMBbl MUCEMEHHOTO KOHTPOJIS 10 y4eOHO! AUCLUIIIINHE:
KonTtpomnbHble paboThl AaeTcs A NPOBEPKM 3HAHUN M yMEHHMH oOydaromuxcs. MoryT 3aHMMaTh
YacTh y4eOHOTO 3aHATHS ¢ pa300pOM MPABUIIBHBIX PEIICHUH HA CIEAYIONIEM 3aHATHH.

PesyabTaThl 00y4eHHs Kpurtepun onenkn MeTtoabl OLCHKH

Ilepeyenn 3HAHUH, Texkymuii  KOHTPOJL  NpH|

OCBAHBAaEMbIX B  PaMKax NPOBECHUM:

MUCHUTLINHBI IlomHOTa OTBETOB, TOYHOCTH- ICbMEHHOT'0/yCTHOTO
dopmynupoBok; 6Gonee 50 %ompoca;

Mepeuens yMeHuii,IPABHIBHBIX OTBETOB.

OCBAHBAaEMbIX B  PaMKax

MHACIMITHHbI bonee 50 % mpaBUIBHEIX- TECTHPOBAHUE;
OTBETOB.
AKTYyaJIbHOCTb TEMBI,- OILICHKA pE3yJIbTAaTOB
a/IeKBaTHOCTh PE3yIbTATOBCAMOCTOSATEIILHOM paboTs]
MOCTaBJIEHHBIM LIEJIsIM, MOTHOTa(pedepara, MIOJATOTOBKQ,
OTBETOB, TOYHOCTBKOHCIIEKTa y4eOHOr o)
(bopMyIMpPOBOK, aJEKBaTHOCTbMAaTEpHasa, COCTaBICHUE TJIaHA
NPUMEHEHHs TEPMUHOJIOTUU.  OTBETa, OQOpMIICHHE TaOJIUIIbI,

€ILIEHNE CUTYAllMOHHBIX 3a/1a4)

IIpuMepHbIe BONIPOCHI K IK3aMeEHY:

DK3aMEHAIMOHHBIE OMJIETHI BKJIFOYAIOT JIBA TEOPETHUECKUX BOMPOCA U3 MPEICTABICHHBIX HIDKE U
OJTHO IIPAaKTUYECKOE 33aJJaHKe, 10J00HOE TeM, KOTOpBIE pa30MPaIUCh B XOJI€ U3yUEHHS JUCLIUTUINHBL
[Tpu 5TOM BOTIPOCHI ¥ 3aJ]aHKE TTOA00paHBI TAKUM 00pa30M, YTO BCE OHU OTHOCSTCS K pa3HBIM TEMaM
U3y4aeMOi TUCIUIITUHBIL.

1. Ilepmoamueckasi cucTemMa DJIEMEHTOB M €€ CBs3b CO CTpOCHHMEM aToMoB. [lepmomnmdeckme u
HEMEepPHOMUECKUE CBOMCTBA 37€MEHTOB. PU3UYECKUN CMBICI MOPSAIKOBOIO HOMEpa 3JI€MEHTa B
cucreme. CoBpeMeHHas (popMyIHPOBKA IIEPHOANIECKOTO 3aKOHA.
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2. IlocnenoBaTenbHOCTh 3AMOJIHEHUS AIEKTPOHHBIX 000J0YEK M CI0eB B aroMax. [IpuHummn
HauMeHbIIeH 3Hepruu, npasuio Kieukosckoro. CrnocoObl M300pakeHUsl 3JIEKTPOHHBIX CTPYKTYpP
aTOMOB.

3. Tlepuonpl, rpymmsl, MOATPYHIBI U ceMmeicTBa s-, P-, d- u f-3IEMEHTOB C TOYKH 3pEHHUS
3JIEKTPOHHOTO CTpOeHHUs aToMOB. OObSCHEHHE pa3IMYHON JJIUHBI NEepuojoB. JUIMHHO- U
KOPOTKOIIEPHUOAHBIN BapUaHThI CUCTEMBI.

4. Ilepuoguueckue cBoiicTBa aToOMOB. Pannychl (pa3Mepbl) aTOMOB M MOHOB M UX M3MEHEHHE IO
HepuoJiaM U TpyIIaM MepHoAnYecKor cucrtemsl. d- u f-cxxarue.

5. DHeprus HOHMU3ALMKA aTOMOB M €€ U3MEHEHUE I10 IIEPUOIaM U IpyIaM NepuoJUIECKON CUCTEMBI.
6. CpozacTBO K 3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTh aTOMOB, MX H3MEHEHHUE IO IEepHojaM U
rpynnam InepuoIndecKOd CUCTEMBI.

7. OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOM CBS3U (PHEPIUsl, JUIMHA, BAJICHTHBIE YIJIbI).

8. CocTaBHBIE YaCTH aTOMOB — 3JIEKTPOHBI U AP0, UX 3apsaabl U Maccel. CocTaB aTOMHOIO sA1pa —
IIPOTOHBI U HEUTPOHBI, UX 3apsij U Macca.

9. HanpaBieHHOCTb KOBaJEHTHOW XuUMHUecKoW cBs3u. OOpa3oBaHue CBs3ed 3a CUET S- M -
ANEKTPOHHBIX 00aKk0oB. CtpoeHue mosiekyn HoS u PHs. Yribl cBsizeit B 5 THX MOJIEKyIax.

10. sp-, sp? u sp*-rubpumusauun. PopMa M TPOCTPAHCTBEHHOE PACIIONOMKEHHE THOPHIHBIX
AIeKTPOHHBIX 00s1akoB. CTtpoenue monekysn BeHz, BF3, CHa. YTuib! cBsizeli B 9THX MOJIEKyJIax.

11. 3aBUCUMOCTD CKOPOCTH XMMHYECKON pEaKLUU OT KOHLIEHTPALM pearupyonux BeecTs. 3aKOH
neiictBus Macc. KoHcranTa ckopoctu peakiuuu. MoneKkyJaspHOCTh U MOPSIOK peakuuu. BiusHue
JIaBJICHUSI HA CKOPOCTb PEaKLIUH.

12. SIBnenue xatanusa. KatanusaTopsl 1 HHTHOUTOPBI. MeXaHn3M TOMOI€HHOro Karajau3a (Teopust
00pa30BaHus MPOMEKYTOUHBIX COEAMHEHU).

13. Obpatumbie U HeoOpaTHMbIe peakiuu. XUMHUYECKOe paBHOBecwe. KoHcTraHTa paBHOBECHS.
BriBog Beipaxkenus ans Kp u ee pusuueckuit cMmpici. PaBHOBeCHbIE KOHIIEHTPALMU KOMIIOHEHTOB,
UX pacuer.

14. Casur (cmeuieHue) xumudeckoro pasHosecus. [Ipunnun Jle-latense, ero gopmynupoBka u
IPUMEHEHHUE JI51 OOBSICHEHUS CMEIIEHNS XUMUYECKOTO PaBHOBECH S TPU U3MEHEHUH KOHIEHTpALlui
BELIECTB, TEMIIEPATYPHI U 1aBICHUS.

15. Crenenp pauccouuanyy 3JIEKTPOJIWTa M €€ 3aBUCUMOCTh OT MPUPOJBI AJIEKTPOJINTA,
KOHIIEHTPALMU pacTBOpa U TemnepaTypbl. CUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

16. DnexkTponuTHUecKas AuUccoluais Mosieky Boabl. NoHHOe npousBenenue Boabl. HeliTpanbHble,
KHCJIBIE U ILIEJIOYHBIE PACTBOPHI. BomopoaHslil M ruipokcuibHbIN nokasatenu pH n pOH.

17. OKucIuTENIHLHO-BOCCTAHOBUTEIbHBIE peakiiui. CTeneHb OKUCICHHUsS] aTOMOB B COSAMHEHUSX, €6
BbIunciaeHue. IIponeccsl OkucineHHs M BOCCTaHOBIEHHA. OKHCIUTENN M BOCCTAHOBUTEIN M HX
KJIacCHU(pUKaIus.

18. CocraBnenue ypaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM JIEKTPOHHOIO
OanmaHca. Peakuuu B KHCHBIX, HEMTpPaIbHBIX M IIEJTOYHBIX pacTBopax. CocTaBieHHE ypaBHEHUIl
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIMii MEeTOJOM 3JeKTpoHHoro OanaHca. [IpuBectn
PUMEpBHL.

19. Tumel OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIUN (MEXMOJEKYJISIPHOTO OKUCICHUS-
BOCCTAHOBJICHHUS, TUCIIPOIIOPIIMOHUPOBAHHUSI, BHYTPUMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAHOBIICHUS).
[TpuBecTu mpumMepsl.

20. 'omonoruyeckuii psig ankanoB. Ctpoenue. M3omepus. Homenkmarypa.

21. XuMuYeckrue CBOWCTBA allKaHOB: TaJOT€HUPOBaHME, HUTPOBAHUE; PAJAUKAIBHBIA MEXaHH3M
peaKkuu 3aMelIeHHs], [IeTHbIE PEaKINK, OKUCICHHUE, TEeTUIpPUPOBaHIE, IPEBPAILIEHUS ITPH BHICOKUX
TEMIIEPATYpPaAX.

22. I'omonornyeckuil pAx ankeHoB. VM3oMepus: CTpyKTypHas M IreOMETpHUYecKas. OJIEKTPOHHOE
cTpoeHue ankeHoB. Homenkmnarypa ankeHoB. CIocoObI MOTYYEeHHUs aTKeHOB. XMMHUYECKHE CBOWCTBA
ankeHoB. OOmas xapakrepuctuka. Peakiun npucoeaunenus. [IpaBmio MapkoBHuKoBa. Peakimn
okucneHus. [Tomumepusanus aikeHoB.
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23. Huensl. ['omomormueckuii psia. Knaccubukamus ankagueHoB. Homenknatypa. M3omepwus.
YTneBogopoasl € CONPSKEHHBIMU JBOWHBIMU CBsi3siMu. [Ipupona compspkenus. OcoOeHHOCTH
XUMHUYECKOIO TMOBEJCHUS CONPSHKEHHBIX IUEHOB. Peaknuy nmoammepusalnuyd U COMOJMMEpPHU3aLIU.
HarypasibHbll 1 CHHTETUYECKUM KaydyK.

24. Anuuuknudeckue yriaeBonopoabl. Kiaccudukanus, nzomepus, HoMeHKIatypa. LlukinoankaHsl,
[UKIIOANIKEHBI, MHKIoaNKaaueHbl. CrocoObl monmydeHus. Pusumdeckue cpoiictBa. CTpoeHHe,
XUMUYECKHUE CBOWCTBA U IPUMEHEHHE.

25. Ankunsl: 'omonoruueckuit psig. M3omepus. Homenknatypa. DIeKTpOHHOE CTPOSHUE aTKMHOB.
[TomydyeHue aneTUICHOBBIX YTIeBOAOpoAOB. CrocoObl MONy4YeHUsS aleTHieHa. XHMHYECKHe
cBoiicTBa ankuHOB. OOmas XapakTepuUCTHKA. Peaknuu NpUCOSAMHEHHs, MOJIMMEPHU3alny,
3aMEILECHHUS.

26. CoBpeMeHHBIC TPEACTABICHUS 00 IJICKTPOHHOM CTPOCHHU apOMATHUYECKUX YTIIEBOJIOPOJIOB.
["'omonoruyeckuii psig 6enzona. Mzomepus. Homenkinarypa. XuMudeckue CBOMCTBA apOMAaTHUSCKHUX
yraeBogoponoB.  OOmast — xapakTepucTuka.  ApOMaTHYeCKHWe  YIJIeBOAOponAbl:  Peakumum
AMEeKTPOPUIBHOIO 3aMelIeHUs] M HUX MeXaHusM. [IpaBuna opueHTanuu MpU SIEKTPOGUILHOM
3aMelleHu B OEH30JIbHOM sJipe. ApoMaTHuYecKue YIJeBOAOpoAbl: Peaknuu mnpucoeanHEeHus.
Oxucnenune 0€H30J1a U €ro TOMOJIOTOB.

27. 3ameuieHHbIE MPOU3BOJAHBIE OCH30Ja B pEaKUUsAX 3aMerieHus. [IpaBuia OpHEHTAIHH.
OpuenranTtsl [ u Il pona (Ha mpumepe XJIOpUPOBAHUS TOIYOJIa M OEH30MHON KUCIIOTHI).

28. Knaccudukanus anudarndeckux cnuproB. OgHoaromMusie cnupThl. Kiaccudukanus, nsomepus,
HoMeHkatypa. CriocoObl monmydenus. dusnueckue cBoicTBa. Bomoponnas cBsizb. XUMHUYECKHE
CBOMCTBAa. XMMUYECKUE CBOKMCTBA MPEAEIbHBIX OJITHOATOMHBIX CITUPTOB.

29. Muoroaromusie cniupThl. Knaccubukanus. M3omepus. Homenkiarypa. CriocoObl momydeHusl.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB. DTUJIEHIJIMKOIb. [ HuiepuH.

30. ®enonbl. CTpoeHHE U XUMHYECKHE CBOMCTBA (DEHOIIOB.

31. Ctpoenue, u3oMepusi U HOMEHKJIATypa aibJeruJoB M KETOHOB. CTpoeHHe KapOOHMIbHOU
rpynnsl. CriocoObI OTydeHus

32. Anblerupl U KETOHBI: XUMHUYECKHE CBOWCTBA. Peakiuu mpucoequHeHus MO JBOWHOM CBS3U
KapOOHWJIBHON TPYIIIBI, PEAKIIMU 3aMeleHUs] KapOOHUIBbHOTO Kuciaopoaa. OKUCIeHHEe allbIeTH/I0B
U KeToHOB. KauecTBeHHblEe peakluu Ha albJETHAHYIO Tpynmy. AIbAOJIbHas M KpPOTOHOBAs
KOHJCHCALU.

33. Knaccugukanust kKapOOHOBBIX KUCIOT. MI30Mepust 1 HOMEHKIIaTypa OAHOOCHOBHBIX KapOOHOBBIX
KHUCTOT. A1iiuibHbIe paaukansl. [Ipupoaa kapOOKCHIIBHOM TPYIIIBL.

34. CnocoObl monydeHus KuCIOT. Duznyeckue CBOWCTBA. XHUMHUYECKHE cBoicTBa. OOmas
xapaktepuctuka. KucnorHocts. MuaykTuBHbIN 3 dexT u cuna kucnoT. O6pa3oBaHue comneil.

35. IlomydyeHune u cBoHcTBa (YHKIMOHAJIBHBIX IPOU3BOJIHBIX KHCIOT: TaJlOT€HAaHTHIPUJIOB,
AQHTUJIPUJIOB, CIOXKHBIX 3(HPOB, adbJAECTUAOB U HUTPHIOB. MeEXaHH3M peakiuud ITepUUKAILNU.
Beicmme xupHbIe KHCITOTBI. MbLIa.

36. IIpocteie u cioxubie 3¢upbl. CTpoeHue, GU3NUECKUE CBOICTBA, CKIOHHOCTD K THAPOIH3Y.

37. Kucnotsl B cOocTaBe KHPOB. 3aBUCUMOCTh KOHCHCTEHIIMM JKHpa OT €ro crpoeHus. IIpusectn
MpUMEPBI KUPOB U MACEIL.

38. XMMUYECKUE CBOMCTBA KUPOB: METOYHON THIPOJIN3, TUAPOTCHU3ALMS, OKUCIICHHE.

39. Hurpocoenunenus. M3omepus u HOMeHknatypa. Ctpoenue HUTporpymmbl. [lomydeHue
HUTpocoeauHeHn. HutpoBanue yrieBoqopo/10B B ra3oBoi ¢ase. HurpoBanue 0eH301bHOTO Spa.
40. Hutpocoeaunenusi:  XuUMHUecKue cBoiicTBa. BoccranoBienue. JleilicTBue 1ienouei Ha
IIEPBUYHBIE W BTOPHUYHBIE HUTpOCOeIuHEHHdA. Tayromepus. [leficTBHe a30THCTON KHUCIOTHI Ha
HUTpOCcOeauHEeHUs. Peakius ¢ anbaerujamu.

41. Amunsl. Ctpoenue, nuzomepus, kiaccuduxanus. Homenkiarypa. CiocoObl ojyueHus: aMUHOB
13 rajoreHIPOU3BOHBIX, BOCCTAHOBICHHUEM HUTPOCOSIUHEHUI U HUTPUJIOB.

42. Amunbl. Xumuueckue cBoiictBa. OCHOBHOCTh aMHHOB. OOpa3oBaHHE COJIeH, aJKHIMPOBAHUE,
alWJIMPOBAHUE, JEUCTBUE a30TUCTON KUCIIOTHI.
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43.Amunbl. Knaccuduxkarnus, wuzomepusi, HoMmeHkiatypa. CrmocoObl momydeHus. Duznueckue
CBOMCTBA. BHyTpeHHUE COJIM, TUIIOJIAPHBIA MOH. XMMHUYECKUE CBOMCTBA.

44. Vrnesogwl. Krnaccudukamus yrieBomoB. Kiaccudukanmss moHocaxapumoB. CTpoeHHe.
Crepeounsomepust. [lonyueHne MoHOCaXapua0B.

45. lucaxapuasl. Crtpoenne. ['maponus. BoccranaBiuBaromiyecs ¥ HEBOCCTaHABIUBAIOLIUECS
nucaxapubl. Caxaposa.

46. Bupl knaccuguKanuy nojaucaxapuioB. Baxkuelinme npeacraBuTenu, Ux CTPOCHUE.

47. Obmas ¢opmyna monumcaxapunoB. Kpaxman u memtonosa. PacmpoctpaHeHue B HpHpOJE.
Crpoenue MoieKyJibl Kpaxmaia. [IpoaykTel rusiponnsa Kkpaxmaiia.

48. CtpoeHue MOJIEKYJIbI LEJUTI0N03bl. XUMUYeCKHe CBOMcTBA. HUTpOLIeTI0103a 1 €€ MPakTHIECKOoe
IIPUMEHEHUE.

49. T'unponus KpaxMania U 1euitoa036l. [IpoayKThl HEMOIHOTO THAPOIIHN3a, UX UCTIOJIH30BAHUE.

50. Anudatuyeckne aMHUHOKapOOHOBBIE KUCIOTHL: KilaccupuKalus, HO-MEHKIaTypa. Peakiuu mo
AMHHO- U KapOOKCHIILHON TPYIIaM.

51. benku. Knaccudpukanus. Ctpoenue O€NKOB: MEepBUYHAS, BTOPUYHAS U TPETUYHAS CTPYKTYypa.
Henarypanus Oenka. 3HaueHHE OCITKOB.

52. CtpoeHue 0eIKOBON MOJIEKYJIIbI: IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYPBI
6enka. Tunsl cBsI3el, OTBeHarOmuUX 3a (HOPMUPOBAHHE BTOPUYHON U TPETUYHOMN CTPYKTYpHI OEIIKa.
53. XuMuueckue cBOHCTBa O€IKOB: aM(OTEpHOCTh, THAPOJIN3 (Mmunsvl). Ka-uecTBEHHOE ONpeCIICHHE
apoOMaTHYECKUX SAEP, CEPhl U MENTHIHOM CBS3U.

54. Jlunugsl. Knaccuduxamus. Ilpocteie nunuasl. XKupel 1 macna. M3omepusi, HOMEHKIATypa.
OcHOBHBIEC PUZNKO-XUMHYECKHE XaPAKTCPUCTHUKH.

Kpurepun oneHku kauecTBa 3HAHUI, YMEHUI U ¢()OPMUPOBAHHOCTH KOMIIETEHIIMIi CTYyI€HTOB
B PAaMKaxX IPOMeKYTOYHOI aTTecTaluu
OneHka «3aumernoy MPeINoIaraeT, 4YTo CTyI€HT OKa3bIBAET:

- IyOOKHE 3HAHUS MO TEOPETUYECKOMY BOIIPOCY, BIAJCET OCHOBHBIMH IOHSATHSIMH,
TEPMUHOJIOTUEN;

- yYMEHUS MPaBUIIbHO, 6€3 OMMOOK BHITIOJIHATH MPAKTHYECKUE 3a/IaHNS,

Takum oOpazom, mpociexnuBaercss cOPMUPOBAHHOCTh COOTBETCTBYIOIIUX KOMIIETEHIIUH,
T.K. OTBET MOJIHBIN, 10KA3aTEeIbHBIN, YETKUI, TPAMOTHBIN.
OLieHKa «HE3aYTEHO» BBICTABISETCS, €CJIM CTYAEHT HE MOKa3bIBAECT:

- 3HAHUS 10 TEOPETHYECKOMY BOIPOCY, NOMYCKaeT ONIMOKU, HE BBIIEISET TJIaBHOTO,
CYLIECTBEHHOTO B OTBETE;

- YMEHUS PaBUIIbHO, 0€3 OMMOOK BHIMOIHATH MPAKTUYECKUE 3a/1aHUS;
Takum o00pa3oM, OTBET MOBEPXHOCTHBIN, O€3/10Ka3aTeNbHbIN, IOMYCKaIOTCS pPEUYeBbIE
OLIMOKH, T.€. KOMIIETEHIIUU HE C(HOPMHUPOBAHBI.

Onenka «5» (OTIMYHO) MPEAINONaraeT, YTo CTYJAEHT MOKa3bIBaeT ITyOOKHE OCO3HAHHBIE
3HaHUSA 110 OCBELIAEMOMY BOIIPOCY, BJIAJACET OCHOBHBIMHU IOHATHUSMH, TEPMUHOJIOTHUEH: OTBET
MIOJIHBIN, JOKA3aTeIbHbIN, YeTKHM, rpaMOTHBINA. CTyZE€HT OCBOWJI KOMITETEHIIUH.

Onenka «4» (XOpOIIO) MpeanojaraeT, 4ro CTYJEHT IOKa3blBaeT TIyOOKOe M IOJIHOE
YCBOEHHUE COJIEpKaHUs MaTepHalla, YMEHHE MPAaBWIBHO U JI0KA3aTEIbHO M3JIaraTh IMPOrPAMMHBIN
marepuai. JlomyckaeT OT/eNbHble He3HauuTelbHble HETOYHOCTH B (GOpMe M CTHIIE OTBETa.
KoMmeTeHIun ocBOCHEL.

Onenka «3» (yZIOBJIETBOPUTEIBHO) NPEAIOJIAraeT, 4To CTYACHT IOHMMAE€T OCHOBHOE
coJiep)kaHue y4yeOHOM IpOorpaMMbl, yMEeT MOKa3blBaTh MPAKTUUYECKOE MPUMEHEHUE MOTyYEHHBIX
3HaHui. BmecTe ¢ TeM j0mycKaeT oTAeNbHble OIIMOKH, HETOYHOCTH B COZEPKaHUU U OPOPMIICHUN
OTBETA; OTBET HEJOCTATOYHO NOCIIEIOBATENEH, JOKA3aTeNIeH U IpaMOTeH. KoMneTeHnm OCBOEHBI He
B IIOJIHOM O0BbEME.
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Onenka «2» (HEYIOBIETBOPUTEIHHO) IMPEAINOaraeT, YTo CTYACHT MMEET CYIIEeCTBEHHBIE
npoOesbl B 3HAHUSAX, JOMYyCKAeT OMMOKH, HE BBIICISIET INIABHOTO, CYIIECTBEHHOTO B oTBeTe. OTBET
MOBEPXHOCTHBIN, O€3/10Kka3aTeNbHBIH, JOMyCKalTCs peueBbie omnOku. KoMneTeHIuu He OCBOCHBI.

KoHTposb 1 olieHKa pe3yIbTaTOB OCBOEHHUS yU€OHOM TMCIMIIIMHBI OCYLIECTBIISIETCS IPENoJaBaTeIeM
B IIPOLIECCE OCBOEHMSI MaTepuaia: ONpochl B YCTHOW M NMUCHMEHHOW (opme, MpOMeKyTOYHOE

TCCTUPOBAHUEC, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

Pe3yabrarsl
(ocBOEHHBIE 001IHE KOMIIETEHIIMH)

OcHoOBHBbIE MOKa3aTe U
pe3y/1bTaTOB NOATOTOBKH

YMmenus:
Ha3blgamb W3YyYCHHBIC BEIIECTBA 1O «TPUBHATBHOW»
WJIU MEXKTYHApPOIHON HOMEHKIIATYPE;

Ha3BaHUE BEIIECTB 10
TPUBUAIILHOW U MEXIYHAPOIHOMN
HOMEHKJIaType

onpedefmmb: BaJICHTHOCTh H CTCIICHb OKHUCJIICHUA
XUMHUYCCKHUX JJICMCHTOB, THII XUMHUYECKOM CBS3U B
COCAMHCHUAX, 3apAd MOHA, XapaKTEp CPECAbl B BOJAHBIX
pacTBOpax HCOPraHNM4CCKUX COCHHHCHHﬁ, OKHUCIHNTCIIb U
BOCCTAaHOBHUTCIIb, MPUHAJICIKHOCTD BC€IICCTB K
Pa3JIMYHBIM KJIaCCaM OPIraHUYCCKHUX COGﬂHHCHHﬁ;

OIpe/ie/ICHUE BAJIEGHTHOCTH,
CTETNCHEH OKUCICHHSI XUMHUECKIX
AIIEMEHTOB.

Omnpenenenue xapakTepa cpeibl B
BOJIHBIX PAacTBOpaX, OKUCIUTEICH 1
BOCCTaHOBHTENEH

Xapaxmepu3oeams: >IEMEHTHI MaJIbIX IIEPUOIOB MO UX
TTOJI0’KEHUTO B MEPUOANYECKON CHCTEME
. N.MenneneeBa; oOmue XUMHYECKHE CBOMCTBA
METAaJLJIOB, HEMETAIIOB, OCHOBHEBIX KJIacCOB
HEOPraHWYECKUX UM  OpPraHUYECKUX  COECIAUHEHHUI;
CTPOEHHE M XHMHYECKHME CBOWCTBA HM3YYEHHBIX
OPraHUYEeCKUX COCIUHEHUN;

M3y4YEHHUE CBOICTB METAJJIOB U
HEMETAJJIOB,

OCHOBHBIX CBOWMCTB OPTaHHUYECKUX
HEOPraHWYECKUX COCAUHEHHI

npoeoOumy CaMOCTOSATENBbHbBIM MOMCK XUMHUYECKOU
UHPOPMAIIMK  C  WCIOJNB30BAHMEM  Pa3IIUYHBIX
HCTOYHHKOB (HayqHO-TIOMYJISPHBIX U3/IaHUH,
KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa);
UCITOJIb30BaTh  KOMIIBIOTEPHbIE TEXHOJOTMH IS
00paboTKHu U Nepesadyn XUMHUYecKol HHGOpMa 1
ee MpeJCTaBICHHS B Pa3INYHbIX (opMax

HCIIOJIb30BAHUC I/IH(I)OpMaI_II/IOHHO—

KOMMYHHUKAI[UOHHBIX  TEXHOJIOTHH
B npodeccHOHaIbHON
JIeSITEIbHOCTH.

6blNOJIHANDb XUMUYUECKUIL IKCnepumenm 10
pacrno3HaBaHHUIO BaKHEUIITNX HCOPTaHUYCCKUX H
OpTaHU4YCCKUX BCUICCTB,

pacCiio3sHaBaHHUC OPraHUvICCKUX U
HCOPTaHNYCCKHX BCIICCTB.

3Hanus:
BavICHelwue XumuidecKue NOHsImus

W3YUYCHHE BAKHEUIIINX XUMHYECKHUX
HOHSITHH

OCHO6Hble 3AKOHbL Xumuu: COXpaHCHUA MAaCChbl BEIICCTB,
INOCTOAHCTBA COCTAaBa, HCpI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH,

HN3yUYCHHUEC OCHOBHBIX 3aKOHOB
XUMHNHU

OCHO6HblEe — meopuu  XumMuu. XAMHUYECKOW  CBS3H,
JJIEKTPOJIUTUYECKON  AMCCOLMALMM,  CTPOCHUS
OpPraHWYECKHUX COETMHEHUM;

ONpeAeIICHUE TUITA XUMUYECKON
CBSI3U U YCIIOBHI CMELIEHUS
XUMHNYCCKOTO paBHOBeCI/ISI

easicneliuue eeuiecmea u mamepuaiiobl

HU3YyUCHUC ITPUMCHCHUA BCIICCTB U
MaTepPHAaJIOB
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