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PA3JIEJI |. Ilnanupyemble pe3yJbTaThbl 0OCBOCHHUSI Y4€OHOT0 MpeaMeTa, Kypca

B pesyabrare uzydenusi yueOHOro npeamMmera «XuMush» Ha YpOBHe CpPeHEro 001ero
o0pa3oBaHus:

BorinyckHuk Ha 02a30BOM yPOBHE HAYUMTCS:

— pacKpbeIBaThb Ha TMPHUMEPAX pPOJIb XHMHUH B (OPMHPOBAHWU COBPEMEHHOU
HAay4YHOU KapTUHBI MHUPA U B MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh HA NMPUMEPAX B3aUMOCBA3b MEKIY XUMHUEU U JIPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

— packKpeiBaTb Ha MPUMEPAX IMOJOKEHUS TEOPUM XUMHUUYECKOIO CTPOCHUS
A.M. bytneposa;

— nmnoHuMath ¢uzndeckuit cmbica [lepuoanueckoro 3axona [[.1. Menneneera
U Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOT'O CTPOCHUS ATOMOB;

— OOBSCHATH TPUYMHBI MHOrOOOpa3usi BEHIECTB Ha OCHOBE OOIIMX
IIPEICTABICHUN 00 UX COCTaBE U CTPOEHUMU;

— IPUMEHATh NpPaBWIA CUCTEMAaTUYECKOM MEXKIYHAPOIHOW HOMEHKIATYPHI
KaK CpeACTBAa pa3MuCHHUs] M WACHTU(UKAIIUM BEHIECTB IO HX COCTaBy U
CTPOCHHIO;

— COCTaBIIAITb MOJICKYJIIPHBIE M CTPYKTypHbIe (OPMYJIbl OPTraHUYECKHUX
BEILECTB KaK HOcuTenel MH(pOpMalMu O CTPOCHUM BEUIECTBA, €ro CBOWCTBAX U
MIPUHAJIEKHOCTU K ONIPEAEICHHOMY KJIAaCcCy COCIMHEHUM;

— XapakTepu30BaThb OPraHUYECKHE BEIIECTBA 110 COCTaBy, CTPOCHUIO U
CBOMCTBAM, YCTaHABJIMBATh NPUUYMHHO-CIICACTBEHHBIEC CBSI3M MEXIY IaHHBIMU
XapaKTEpUCTUKAMU BELIECTBA,;

— TPUBOAUTH MPUMEPHl XUMUUYECKUX PEAKIIMM, PACKPBHIBAIOIINX XAPAKTEPHbBIC
CBOMCTBA TUIIMYHBIX MPEICTABUTENEN KJIACCOB OPraHUYECKHX BEIIECTB C LIEJBIO

UX UACHTU(DHUKAIMKA U OOBICHCHUS 00JIACTH IPUMEHCHHS;



— MPOTHO3MPOBATH BO3MOXHOCTh IPOTEKaHUS XWMHUYECKHX pEaKUUuid Ha
OCHOBE 3HAaHMWA O THUMNAX XHWMHYECKOW CBSI3M B MOJIEKyJaX PEareéHTOB MU HX
PEaKIMOHHON CIIOCOOHOCTH;

— UCIIOJIB30BAaTh 3HAHHS O COCTABE, CTPOCHUHM M XHUMHYECKHX CBOMCTBAX
BEIECTB JIsi 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOU IEATEIbHOCTH;

— TPUBOAUTH  TNPUMEPBI  MPAKTUYECKOTO  HUCIIOJIb30BaHUS  MPOILYKTOB
nepepaboTku He(TH W TPUPOAHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MOMUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

— MPOBOAMTH OMBITHI [0 PACTIO3HABAHUIO OPraHUYECKHUX BEIIECTB: IIMIEPUHA,
YKCYCHOM KHCIJIOTBI, HENPENENbHbIX XHUPOB, TIIOKO3bl, Kpaxmania, OEJKOB — B
COCTABE MUILEBBIX IPOLYKTOB U KOCMETHYECKUX CPEICTB;

— BIJAJIETh IpaBWIaMU U IpUeMaMu Oe30macHO padoOThl ¢ XUMHUYECKUMU
BELIECTBAMU U J1a0OPaTOPHBIM 000PYyI0BaHUEM;

— YCTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIHUH U CMEIICHUS
XUMHUYECKOTO PABHOBECHSI OT pPA3NIUYHBIX (PAKTOPOB C LEIbIO ONPEACIICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MTPOIIECCOB;

— MPUBOJUTH NPUMEPHI THIPOJIM3A COJIEH B TOBCEAHEBHOM )KM3HU YEJIOBEKA;

— TPUBOAUTH TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH B
IPUPOE, MPOU3BOJACTBEHHBIX MPOLECCAX U KU3HEIEATEIHOCTH OPraHU3MOB;

— TPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKIMHA, PACKPBHIBAIOIIMX OOIIUe
XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB,

— TMPOBOAMTH  pacyeTbl Ha  HAXOXKICHUE  MOJEKYJISIpHOH  (QOpMyIibl
YTJIEBOIOPOAA MO MPOAYKTaM CrOPaHHsI M IO €ro OTHOCHUTEIBHOW IUIOTHOCTH H
MacCOBBIM JIOJISIM JIEMEHTOB, BXOSIIMX B €r0 COCTaB;

— BIaJeTh MpaBWIaMu O€30MaCHOrO OOpallleHUs C €IKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

— OCYHIECTBJIAITH TIOWCK XUMUYECKOHM WH(OpManMuu 10  Ha3BaHUSM,

uaeHTUdUKaTOpaM, CTPYKTYpHBIM (pOpMyJiaM BEILECTB;



— KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH XMMHUYECKYIO WMH(OPMALHUIO,
COJEpKaIIylocs B COOOIIEHHUSAX CPEACTB MaccoBOW HMHGOpMAIUHU, pecypcax
MHTepHeTa, HAYYHO-TIONYJIIPHBIX CTAThSIX C TOYKU 3PEHHUs €CTECTBEHHO-HAY4YHOU
KOPPEKTHOCTH B IIENIIX BBIABICHUS OHIMOOYHBIX CYXXKICHHM W (OPMUPOBAHUS
COOCTBEHHOW MO3ULNH;

— IPEACTaBIATh IyTH pEIIEHUs TIJI00albHBIX MpOOJIEM, CTOSIIMX Iepen
YEJIOBEUYECTBOM: IKOJIOTMYECKUX, IHEPreTUUECKUX, ChIPbEBBIX, U POJIb XUMHUHU B

pEUIeHUH 3TUX MPOOJIEM.

BBIHYCRHI/IK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

—  WIIOCMPUPOBAmMb HA NPUMEPAx CMAHOBIEHUE U IBOJIOYUIO OPCAHUHECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX DMANAX ee Pa36Uumust,

—  UCNOTIBb308aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUEOHO-UCCAe008AMENbCKUX 3A0ay NO U3YUEHUIO CEOUCME, CNOCOO08 NOLYYeHUs U
PACNO3HABAHUS OP2AHUHECKUX BEUJeCMB;

—  00BACHAMb NPUPOOy U CHOCOObI  00PA30BAHUS  XUMUUECKOU  CBA3U:
KOBANEHMHOU (NOJAPHOU, HENOJIAPHOIU), UOHHOLL, MEeMALIULECKOl, 8000POOHOU — C
yenvio onpeoeneHuss XumMuieckol akmueHoCmu 8eUjecms;

—  YCMAaHAIUBAmb 2eHeMmu4ecKyro C6:A3b MedHcoy KIACCAMU Op2aHU4eCcKUx
seujecmg 01 0OOCHOBAHUSL  NPUHYUNUATILHOU — BO3MOJICHOCMU — NOJIYYEHUS
OP2aAHUYECKUX COeOUHEeHU 3A0AHHO20 COCMABA U CMPOEHUSL,

—  YCMAaHABIUBAMb 63AUMOCEA3U MeHcOy (paxmamu u meopueu, NPUYUHOU U
creocmeuem npu aHaiuse npooIeMHbIX CUmyayutl U 0O0CHOBAHUU NPUHUMACMBIX

pemeﬂud HA OCHOB8E XUMUYECKUX 3HAHUIL.



PA3JAEJI I1. Conep:kanue y4eOHOIro nmpeamera, Kypca

B cucreme ecrecTBEHHO-HAy4YHOTO OOpa30BaHUsI XUMHUSA KakK y4eOHBIH
MPEAMET 3aHUMAET BaKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOLI, POPMUPOBAHUHT
HAy4YHOM KapTUHBl MHpA, XUMHUYECKOW TPaMOTHOCTH, HEOOXOAMMOM s
MOBCEIHEBHOM JKM3HU, HABBIKOB 3J0POBOTO U OE€30MacHOrO [Jisl 4YeJOBeKa U
OKpY’KaloIen ero cpeapl o0pas3a KM3HH, a TAaKKE B BOCIUTAHUHU HKOJIOTHUYECKOM
KyJbTYPbI, GOPMUPOBAHUK COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XUMUYECKOMN
nH(OpMaIUH, TOTydaeMOl U3 Pa3HbIX HCTOYHUKOB.

VYcnemHocTh M3ydeHUs Y4eOHOro TIpeAMeTa CBsi3aHa C  OBJIAJICHHEM
OCHOBHBIMU TOHSITUSIMU XUMHUHU, HAyYHbIMU (HaKTamMu, 3aKOHAMH, TEOPHIMHU,
MIPUMEHEHUEM TTOJTYICHHBIX 3HAHUW MTPU PEIICHUN TPAKTUICCKUX 3a71ad.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET HU3ydaTbcs Ha 0a30BOM H
yrayOJI€HHOM YPOBHSIX.

N3yuenne xuMuu Ha 0a30BOM YPOBHE OPUEHTUPOBAHO HA OOECIICUCHHE
o011eo0pa3oBaTeIbHON U OOIIEKYIBTYPHON MOATOTOBKY BBIITYCKHUKOB.

Copepxxanre 0a30BOTO Kypca TMO3BOJISIET PACKPBITH BEAyIIME HWIACH H
OTJICTIbHBIE TIOJIOKEHHS, BAXKHBIE B TIO3HABATEIIbBHOM M MHPOBO33PEHYECKOM
OTHOIICHUHU: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT COCTaBa W CTPOCHHS,
00yCIIOBIEHHOCTh IPUMEHEHHS BEIIECTB UX CBOMCTBAMU; MaTePUAIBHOE SIUMHCTBO
HEOPTaHWYECKUX M OPraHWYECKUX BEIIECTB, BO3paCTalomias pOJb XUMUU B
CO3JaHMU HOBBIX JICKAPCTB W MAaTepUajoB, B DJKOHOMHH CBIPbS, OXpaHE
OKPYKaIOIIEN CPEIBI.

N3yuenne XxuMuu Ha yTIIyOJICHHOM YPOBHE MIPEAINOJIaraeT mojHOe OCBOCHUE
0a30BOTO Kypca H BKJIIOYACT pACIIMPEHUE TIPEIMETHBIX pe3ylIbTaTOB M

COACpIKaHu:A, OPUCHTHPOBAHHOC Ha IMOATOTOBKY K MMOoCJICAYIOIICMY



npodecCHoHaTbHOMY 00pa30BaHUIO;, Pa3BUTHE WHAWBUAYATBHBIX CIIOCOOHOCTEH
oOydJarormuxcst myTeM Oosee TIyOOKOro, 4eM 3TO MpeAycMaTpuBaeTcs 0a30BBIM
KYpCOM, OCBOECHHSI OCHOB HAayK, CUCTEMATHMYECKUX 3HAHUN; YMEHHE NPUMEHSThH
MOJTYYCHHBIC 3HAHUS IS PEIICHHS MPAKTUYECKUX M y4eOHO-UCCIICI0BATEILCKIX
3a7a4 B M3MEHCHHOW, HECTAaHAAPTHOM CHUTYyallMd; YMEHHE CHCTEMATHU3UPOBATh U
000011aTh TOJIydeHHbIEe 3HaHMA. M3ydeHue mpeamera Ha YriayOJeHHOM ypOBHE
Mo3BOJIsIET  cHOpPMHUPOBATh Yy  OOYyYalOMUXCS ~ yMEHHWE  aHaJTU3UPOBATh,
MPOTHO3UPOBATh W OIGHMBAaTh C TO3UIMU DSKOJOTHYECKOW 0€30MacHOCTU
MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JEATENHOCTH YEJIOBEKA, CBSA3aHHOU
C TIOJIyYeHHEM, MPUMEHEHHUEM U MepepadOTKON BEIIECTB.

N3ydenune mpenmera «XuMHUS» B 4acTH (OPMHUPOBAHUSA Yy OOYUAFOITUXCS
HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOJIOB MO3HAHUSI, a4 TAKXKE
MPAKTUYECKOTO0 TMPUMEHEHUS HAYYHBIX 3HAHUM OCHOBAHO Ha MEXIPEIMETHBIX
CBA34X C IIpeaMeTraMu  oOJlacTe  €CTECTBEHHBIX, MaTeMaTHYeCKUX U
TyMaHUTApPHBIX HAYK.

[IpumepHas mporpamMma yd4eOHOTO TIpeAMeTa «XHMHS» COCTaBJICHA Ha
OCHOBE MOJIYJIbHOTO TIPUHIIMIIA TTIOCTPOCHUSI yUeOHOr0 MaTepualia, He onpeaesser
KOJIMYECTBO YacOB Ha HM3yYCHHE YYeOHOro IpeaMeTra M KIAcChl, B KOTOPBIX
npeaMeT MOXKET Hu3ydaTbes. KypcHBOM B MNpPHMEPHBIX Y4YEOHBIX IIporpaMmax
BBIJICJICHBI DJIEMEHTBI COJEP)KaHUS, OTHOCSIIMECS K pe3yJbTaraMm, KOTOPbIM
oOyyJarommecs «rmojrydaT BO3MOKHOCTh HAYYHUThCS.

[IpumepHas mporpaMma yYUTHIBAET BO3MOXKHOCTD MOJYUYECHUSI 3HAHUM B TOM
Yyucie 4epe3 MPaKTUYECKYI0 JeATeNIbHOCTh. B  mporpamme colepxKutcs
NPUMEPHBIA TIEpeueHb mpakThuueckux padot. [lpum cocraBienun paboueit
MporpaMMbl YUWTENb BIIPaBe BHIOpATh W3 MEpeyHsS PabOThI, KOTOPHIE CUUTAET
HamOoJiee  IeecO0Opa3HbIMH, C  Y4E€TOM  HEOOXOJUMOCTH  JIOCTHIKCHUS

MNPpCAMCTHBIX PC3YJILTATOB.

ba3oBblii ypoBeHb



OCHOBBI OpraHu4ecKoi XuMHUH

[losBnenne wm pa3BUTHE OPraHUYECKOW XMMHMM Kak Hayku. lIpeamer
OpraHWYeCKOM XUMHHU. MECTO M 3HAYEHHWE OpPraHMYECKONM XUMHH B CHUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHE KAK MOPAIOK COEAUHEHUS aTOMOB B MOJEKYJIE
COTJIACHO MX BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO
CTPOEHHUsI OpraHuuYecKux coeauHeHuid A.M. bytnepoBa. YTiepoIHbIl CKeleT
OpraHUYecKON MOJEKyJbl. KpaTHOCTh XMMHUUYECKOMN CBSI3U. 3aBUCHUMOCTh CBOWMCTB
BEILIECTB OT XUMHUYECKOIO CTPOEHUs MOJIEKYJl. M3omepus u m3omepsl. [lonsarue o
¢ynkunoHansHOM  rpymme.  [IpuHnunbel  kjmaccuUKaUMUM  OpPraHUYEeCKUX
coenqrHeHn. CucremMaTudeckas MEXIyHapoJHas HOMEHKJIATypa W IHPUHLUIIBI
oOpa30BaHUs HA3BaHUW OPraHUYECKUX COETMHEHUN.

Anxansl. Cmpoenue monekynivl memana. 1'0OMOJIOTMYECKUN PsIJi aJIKAHOB.
['omonoru. Homenknartypa. M3oMepusi yriaepoJHOro ckKelera. 3aKOHOMEPHOCTH
M3MEHEHUS (PU3NYECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA (Ha MpUMeEpe MeTaHa U
ATaHa): peaklUM 3aMellleHus (TaJOreHUpOBaHUE), ACTUIPUPOBAHUS KAK CIIOCOOBI
MOJIYYEHHUS] BaKHEUIIMX COEIMHEHH B OPraHWYeCKOM CHHTe3e. |'opeHue meraHa
KaK OJIMH W3 OCHOBHBIX HMCTOYHHMKOB TeIJIa B MPOMBIIUIEHHOCTH U OBITY.
HaxoxaeHue B IpupoJe U NPUMEHEHHUE AJIKAHOB. [[oHAamue o YukioaiKanax.

Ankensl. Cmpoenue monekyavt smuiera. ['OMOJOTUYECKUN PsJl alKEHOB.
Howmenknarypa. M3omepust yriiepoJHOro CKENeTa U MOJOKEHUs KPATHOM CBS3U B
MoJieKyJie. XUMHUYECKHe CBOMCTBa (Ha mpuMepe HJTWICHA):  peaKUuu
IPUCOEANHEHNS (ramoreHupoBaHue, euopuposatue, rUApaTanms,
2UOpP02ao2eHUposanue) Kak crnocod moiaydeHus: GyHKIIMOHAIbHBIX MPOU3BOIHBIX
YTJIEBOIOPOAOB, ropenus. [lonmmmepusanus dTUiIEHa KaK OCHOBHOE HalpaBJICHUE
€ro UcnoJib3oBaHus. [1oMMATUIEH KaK KPYITHOTOHHAKHBINA POAYKT XUMHYECKOTO
npousBojacTBa. [[puMeHnenue 3TuneHa.

Ankanuvenbl u kayuykd. [lonsitue 00 ankaaumeHax Kak yrjieBoJOpoAax ¢

NByMsl NBOWHBIMU CBsi3siMU. [lomumepwusanus auBuHuiIa (Oyramuena-1,3) kak



croco0 TMOJyuyeHUs] CUMHTETUYECKOro Kayuyyka. HaTypanbHBIH M CHHTETHYECKHIA
Kayuyku. Bynkannsanusa kaydyka. Pe3una. [Ipumenenue kayuyka v pe3uHsl.

Anxunsl. Cmpoenue monexyavt ayemuniena. ' OMOIOTUYECKUN Pl AIKMHOB.
Homenknatypa. M3oMepust yriaepogHOro CKejieTa W MOJIOKEHHsI KPaTHOU CBS3U B
MoJieKysne. XHUMHYECKHe CBOICTBAa (Ha MpUMEpe AaleTWIEHA): peakUuu
IIPUCOEINHEHHUS (raoreHupoBaHUE, 2uopuposanue, ruapaTanus,
2uopo2ano2enuposanue) Kak crnocod Moy4eHHs MOJMMEPOB U JIPYTUX MOJIE3HBIX
IIPOLYKTOB. ['OpeHMe aneTnieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIaMEHU
JUISl CBAPKU M PE3KU MeTauioB. [[pumenenne aneTunexa.

ApeHbl. beH3051 Kak IpEACTAaBUTENb AapOMAaTHYECKUX YIJIEBOAOPOIOB.
Cmpoenue monekynbt 0OeH301a. XUMUYECKHE CBONCTBA: PEAaKLHUU 3aMELICHHS
(raJoreHUpoBaHMWE) Kak CHoco0 TMOMYYEHHUs] XUMHYECKUX CPEACTB 3allUThI
pacTeHuid, npucoeIuHEeHus (TUIPUPOBAHUE) KAaK JOKA3aTEIbCTBO HENPENEIBLHOTO
xapakrtepa 0enzouna. Peakuus ropenus. [Ipumenenue 6ensona.

Cruptel. Knaccudukanus, HOMEHKIAaTypa, H30MepHsl COUPTOB. MeTaHon u
OTAHOJ KaK NPEACTAaBUTENIN IPEAEIbHBIX OJHOATOMHBIX CIUPTOB. XHUMHUYECKHE
CBOMCTBa (Ha MpUMeEpe METaHOJa W 3TaHOJIa): B3aUMOJECHCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHMS HaJIN4us TUAPOKCOIPYIIIBI, peakuus C
rajJlOr€HOBOJIOPOIaMHU KaK Croco0 MOJIyuyeHHUsl pacTBOPHUTENEH, eruapaTainus Kaxk
cnoco0 Tmody4deHust dTuieHa. Peaknuss TOpeHHs: CHUPTbl Kak TOILIMBO.
IIpumenenne MeraHosa M dTaHoja. PU3MOIOTMYECKOE JEHCTBHE METaHOJa M
ATaHOJa Ha OPTaHU3M YeJIOBEKA. DTHIICHIJIMKOJb U TJIMLUEPUH KaK MPEACTABUTEIN
MPEAETbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBEHHAas peakius Ha MHOTOAaTOMHBIE
COUPTBI W €€ IPUMEHEHME [UI pacClO3HAaBaHWS TIJIMUEPUHA B  COCTaBE
KOCMETHYECKHX cpeAcTB. [IpakThyeckoe MNpPUMEHEHHWE OTWIICHIJIMKOISA U
IJIALEPUHA.

®enon. CtpoeHue MoJekylbl ¢eHona. Bzaumuoe 6@iusHue amomos 8
Mmonekyne ¢henona. Xumuueckue ceoucmea: 63auUMOOEUCmeUe ¢ Hampuem,

auopokcudom nampusi, opomom. Ilpumenenue denoa.



Anpaerunpl. Mertananbs (hopmanbaerus) W dTaHamb (AleTadbICTHI) Kak
NPEACTAaBUTENN  MPEACNIbHBIX  albJeruaoB. KauecTBeHHbIE  peakUuH  Ha
KapOOHWIIbBHYIO Tpynny (peakius «cepeOpstHOro 3epkana», B3auMOJCHCTBUE C
ruapokcuaom menud (II) m ux npumenenme Isi OOHApYKEHUS TNPEACTbHBIX
aNnbACTUIOB B TPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH aJIbJIETU/IOB.
[Ipumenenue dhopmanbieruaa v aleTanbIeruia.

KapOoHOBBIE KUCHAOTHI. YKCYCHasl KUCJIOTa KaK MPEICTABUTEIb MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOWCTBA (Ha MpuMepe
YKCYCHOM KHCJIOTBI): peaKIMU C METaNIAMU, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMU
U COJSIMH KakK ITOATBEPXKIECHUE CXOJACTBA C HEOPraHWMYECKHMH KHCIOTAMH.
Peakuus srepudukanum Kak crnoco0 MoJydyeHus: ClIoxHbIX 3QupoB. IIpuMenenue
yKCyCHOU kucnotel. [IpencraBnenue o BICIIUX KapOOHOBBIX KHCIOTAaX.

Cnoxuble 3¢upsl U xkupbl. CioxHble 3(UPHI  KaK  MPOTYKTHI
B3aMMOJCHCTBHUS KapOOHOBBIX KHUCJIOT CO couUpTaMu. lIpuMeHeHue ClIoKHBIX
3(¢UpoB B MUIIEBOM M NMapPOMEPHON MNPOMBINLIEHHOCTH. JKUpPBI KaK CIOKHbBIE
7(GUpHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KUCJIOT. PacTUTENbHBIC U KUBOTHBIE
XKUpPBL, MX cocTaB. Pacrno3HaBaHuE pacTUTEIBHBIX >KHUPOB Ha OCHOBAaHUU HX
HelpeneapHoro xapakrepa. [IpuMenenne xupoB. ['uapoan3 i OMBUIEHUE KUPOB
KaK CIoCcO0 MPOMBIIIJIEHHOTO MOJIYYeHHs! COJIe BBICHIMX KapOOHOBBIX KHCIOT.
MpbL14 Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIIA.

VYrnesonpl. Krnaccudukanus yrieBomoB. Haxoxkaenwe yrieBojoB B
npupone. [moko3a kak anpaerugocnupt. bpoxkenne r1iroko3bl.  Caxaposa.
l'uoponuz caxaposvl. Kpaxman W U032 KaK OHOJOTMYECKHE MOJHMEPHI.
XHWMHYECKHE CBOKCTBA Kpaxmalga M LEJUII0JI03bl (TMAPOIN3, KadyeCTBEHHAas
peakuus ¢ MoJ0M Ha Kpaxmall U ee NMPUMEHEHHE AJid OOHApY>KEeHUs Kpaxmania B
npoaykrax nutanus). [Ipumenenue u O6uosnoruueckast poib yriaeBonoB. [lonsrue

00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.



Wnentuduxaiusi OpraHnyecKux COSANMHEHUN. [ enemuuecKkas cesa3b mexncoy
Kiaccamu — opeaHuyeckux —coeouHeHuu. TUIbl XUMHUYECKHX pEakUuid B
OpPraHUYECKON XUMUH.

AMUHOKUCIIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIOTHI KaK
ampoTepHble OpraHudeckue coequHeHus. llentuanas cBs3b. buonornueckoe
3HaYCHUE 0-aMUHOKUCIOT. OO0slacTH NPUMEHEHHsS AaMHMHOKUCIOT. benku kak
npupoHbie OuononuMepsl. CocTaB M CTpoeHHE OENKOB. XMMHUYECKHE CBOWMCTBA
OenkoB: ruaposnn3, JAeHarypauusa. OOHapykeHHe O€IKOB MpU  I[OMOIIU
KAueCTBEHHbIX (I[BETHBIX) peakuuil. [IpeBpaiieHrs OEIKOB NUIIM B OpPraHHU3ME.

buonornyeckue GpyHku OEIKOB.

Teopernueckne 0CHOBBI XUMHHU

Crpoenue BemectBa. COBpeMEHHAsi MOJIENIb CTPOEHUSI aTOMA. DJIEKTPOHHA
KoH(purypamnust aroma. OcHogHoe U B8030VIHCOEHHble COCMOSHUSL AMOMO8.
Knaccudukanus XUMHUYECKHX 3JIeMeHTOB (s-, P-, d-amemeHTsl). OcoOeHHOCTH
CTpPOEHHUS DHEPreTHYecKuX ypoBHeHl artomoB d-anementoB. Ilepuogmueckas
cuctemMa xuMmMudeckux dneMeHToB J[.MI. MenaeneeBa. DOU3UYECKUNA CMBICT
Ilepuomnueckoro 3akona J[.MI. MenneneeBa. IIpuumHBI M 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB JJIEMEHTOB M HMX COEAWMHEHUW MO IMEepuojaM U TCpynaMm.
DJIEKTpOHHAsI TPUPOJA XUMHUYECKOM CBA3U. IJIEKTPOOTPULIATETBHOCTh. Bubl
XUMUYECKON CBsI3M (KOBaJIGHTHAs, HWOHHAs, MeETaJUIMuecKasi, BOJOpPOJHAs) U
MexaHu3Mbl ee oOpaszoBanus. Kpucmaniuueckue u amopguole sewjecmea. Tunvl
KPUCMATUYEeCKUX Peuemor (amomMHas, MOJNEKyIAPHAs, UOHHAS, Memaliuieckas).
3asucumocms  usuvecKux Cceoucms eeujecmea Om muna KpUCMAaiIudyeckou
pewemxu. IIpudarHBI MHOTOOOpA3HSs BEIIECTB.

Xumuyeckue peakuuu. ['OMOTeHHbIE U reTeporeHHbie peakuuu. CKOpocTh
peakiuu, €€ 3aBUCUMOCTh OT PAa3jMYHBIX (PAKTOPOB: MPHUPOABI PEAruPYIOIINX
BEIIECTB, KOHIEHTPAIIMM PEarupyrolux BEIIECTB, TEMIIEPATYPHI, IUIOIIAIN

PEaKIMOHHON TOBEPXHOCTH, HalW4us Karainu3aTopa. Poib Karain3aTtopoB B
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IPUPOJIE U MPOMBIIIEHHOM MPOU3BOJACTBE. OOpaTUMOCTh peakuuidl. XUMHUECKOe
paBHOBECHME U €ro CMEIICHHE TOJ JIeHCTBUEM pa3IUuYHbIX (HaKTOPOB
(KOHIIEHTpAIIMsI PeareHTOB WJIM MPOIYKTOB PEaKlIUU, IaBlIeHUE, TeMIlepaTypa) s
CO3/IJaHUSI ONTUMAJBHBIX YCIOBHM TPOTEKAHUS] XUMHUYECKUX  IPOIIECCOB.
Hucnepcuvie cucmemol. Ilowamue o koanoudax (3o1u, ecenu). Hcemumnmuvie
pacmeopybl. Peakuun B pacTBOpax 3JEKTPOJMTOB. pH pacTBopa Kak INOKas3aTelb
KUCIOTHOCTH cpefbl. ['maponus comneil. 3HaueHHe TUAPOJIN3a B OHOJIOTHYECKHUX
oOMeHHbIX Mporieccax. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIMKU B MPHUPO/IE,
IPOU3BOJACTBEHHBIX  MpoLlecCaX W KU3ZHENEATEIbHOCTH  OpPraHU3MOB.
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIOB
IJIaBHBIX U TOOOYHBIX MOATPYII (MElb, JKEJIe30) M HEMETa/UIOB: BOJIOPO/A,
KHCJIOpOJia, TrajoreHoB, cepbl, a3oTa, gocdopa, yriepoaa, kpemuus. Kopposus
METaJUIOB: BHUJABl KOPPO3WHU, CHOCOOBI 3alIUThl METAUIOB OT KOPPO3UHU.
Anekmponaus  pacmeopos u  pacniaeos. Illpumenenue  aInekmpoauza 8

NPOMbBLUUIEHHOCTIU.

XHUMHS U )KM3Hb

Hayunble wmetonpl mno3HaHWMS B XUMHUM. VICTOYHMKM XUMHYECKOU
undopmaruu. Ilouck wuHpOpManUu TO HA3BaHUAM, HUIAEHTU(DUKATOPAM,
CTPYKTYpHbIM (popmysiaM. MojenupoBaHue XMMHUYECKUX MPOIIECCOB U SIBJICHUH,
XUMUYECKUU AHAIU3 U CUHME3 KaK METO/Ibl HAyYHOI'O0 TTIO3HAHUS.

Xumuss u 3700poBbe. JlexkapcTtBa, (epMEHTH, BHUTAMHUHBI, TOPMOHBI,
MUHEpaJibHble BOJbI. [IpoOieMbl, CBsA3aHHbIE C MPUMEHEHHEM JIEKaPCTBEHHBIX
npenaparoB. BpenHbie MpUBBIUKY U (PaKTOPHI, pa3pylaomue 370poBbe (KypeHue,
ynoTpeOJieHHe ajKoroyisi, HapkomaHus). PanuonanbHoe mnutaHue. [luwessvie
0obasku. OCHO8bL NUWEBOU XUMUU.

XuMusg B TIOBCEIHEBHOM KW3HH. MoImMe W YUCTIIIHE CPEACTBA.

Cpeocmea 60pvObl ¢ OLIMOBLIMU HACEKOMBIMU: pPENnelleHmyl, UHCEKMUYUODL.
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CpenctBa nuuHOM TrurHeHbl U KocMeTuku. IlpaBuna Oe3omacHoi pabOTBI C
€KUMU, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMM, CPEACTBAMU OBITOBON XUMHH.

XUMUS U CETBCKOE XO035HUCTBO. MUHEpanIbHbIE U OPraHUYECKHE yI00pEeHusl.
CpencTsa 3a1uThl pAaCTEHUN.

XuMus 1 dHepreTuka. [IpupoaHble MCTOYHUKH YIiIeBOXOPOAOB. [IpuponHbIi
U MONYTHBIN HEe(TAHOHN raspl, UX cocTaB M ucnosib3oBaHue. CocraB HeTH U ee
nepepadoTka. Hedrempomyktel.  OxranoBoe umcimo  OensmHa.  Oxpana
OKpyXawled  cpenpl npu  HedrenepepabOTKE U TPAHCIOPTUPOBKE
He(TEeNPOAYKTOB. AJbTEPHATUBHBIE HCTOYHUKU SHEPTHUU.

Xumust B crtpoutenscTBe. Llement. beron. Ilogbop onTuManbHBIX
CTPOUTEIBHBIX MATEPUAIIOB B IPAKTUUYECKOMN JEATEIBHOCTH YEJIOBEKA.

XUMHS A DKOJIOTHSI. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIECH CpPEIbl U €ro
nocneacteus. OxpaHa ruapocdepsl, MouBbl, aTMocheprl, (pyopbl U (ayHbl OT

XUMHNYCCKOT'O 3arpsA3HCHUA.
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PA3JAEJI I1I. TEMATHUYECKOE IIJTIAHUPOBAHUE
C YKa3aHHeM KOJMYeCTBa YacOB, OTBOJAMMBIX Ha OCBOCHHE KaXI0H TEMbI
Temamuueckoe naanupoganue no xumuu, 10 knacc,

(1 uac ¢ neoenro, écezo 34 uacoe)

YMK O.C. I'abpuenana.

Neni/m | Tema ypoka Koua Conepmaﬂne*
-BO
4aco
B
OCHOBBI OPTAHUWYECKON XUMHUHN
Pazngea Ne 1 Teopusi crpoennsi oprannyecKux coeuHeHunii (6 4acos)

1 BBoansblil nHCTpYyKTax 1o Th 1 [losiBieHne WM pa3BUTHE OPraHUYECKOW XHMHH
(uuCcTpyKIUs Ne5). Kak Hayku. IIpenmer opraHM4yeckod XHUMHH.
Knaccudukanus, HOMEHKIATypa Mecto ¥ 3HAauY€HHE OpPraHUYECKOM XUMHUHU B
1 0COOCHHOCTH OpPraHUYEeCKUX CUCTEME EeCTECTBEHHbIX HayK. Burtamusm u ero
COEAMHEHHI kpax. [Tonsitue 06 yriaeBogopozaax.

XapakTepu3oBaTb OCOOEHHOCTH COCTaBa U
CTPOEHUS OPTraHUYECKUX BELIECTB.
Knaccudunuposars ux Ha OCHOBE
MIPOUCXOKICHHS U TIepepabOTKH.
ApryMeHTHpOBaTh HECOCTOSTEIbHOCTh
BUTAJIM3Ma.

OnpenensiTb ~ OTIUYMUTEIbHBIE  OCOOEHHOCTH
YTJIIEBOJOPOOB.

2 Teopus crpoeHust opraHudeckux | 1 XUMHUYECKOE CTPOCHHUE KaK MOPSAIOK COEAUHEHHUS

coenunenniit A.M. bByrneposa aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TOJIOKEHHUSI TEOPHUH XHUMHUUYECKOTO
CTPOECHUS OpraHUYeCKUX COEIMHEHUI
A.M. Byrneposa.
YranepoaHslii CKEJIET OPraHUYE€CKON MOJIEKYJIBI.

3 VYrneponnsiii ckenet. Pagukaner. | 1 KpatHocTts XuMHYecKoW CBS3U. 3aBHCHMOCTH
O yHKIIMOHAIBHBIE TPYIIIHI CBOWCTB BELIECTB OT XHMHYECKOIO CTPOEHHUS

MOJIEKYJL. Dopmynuposamo OCHOBHBIE
MOJIOKEHUS TEOPUN XUMHUECKOTO CTPOEHHUS
A. M. byrneposa.

4 I'omonoruueckuit psin, romonoru. | 1 Paznuuath MOHATHSA «BAJIEHTHOCTH» U «CTEIICHb
CtpykTypHas u30Mepus OKHCIICHUS.

N3omepus 5 HU30MEDPBIL. [Tonsatue 0
(YHKIIMOHATIBHOM rpyIIIIE. [TpuHIHTIBI

5 Tunel XUMHUYECKUX CBSI3EH B 1 KJ‘IaCCI/I(I)I/IKaI_II/II/I OpTraHU4YCCKUX COC,Z[HHGHI/Iﬁ.
MOJIEKYJIaX OpPTaHUYSCKHUX Cucremarudeckas MCXKAYyHapoaHasa
COEIMHEHUI HOMEHKJIATypa W TMPUHIUNBI  00pa30BaHUA

6 KonrponsHas pabora 3a 1 1 Ha3BaHHH OPTaHUYECKHX COCIUHEHUH.
4eTBEPTh CocTaBiATb MOJIEKYJIIDHBIE U CTPYKTYpHBIE

(hopMyIIBI.
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KnaccupunupoBarh KOBaJIGHTHBIE CBSI3H 10
KpPaTHOCTH.

OOBSCHATH SBIIEHUE W30MEPUU M B3AUMHOE
BJIUSIHHE aTOMOB B MOJIEKYJIE

Jlemoncmpayuu. Moaenu MOJIEKYJT
OpPTaHMYECKUX COCIMHEHUH pa3HBIX KJIaCCOB
(mrapoctepkHeBble M 00BEMHBIC). OmpeaeieHne
3JIEMEHTHOT'O cocTaBa OpPraHUYECKUX
COCTUHEHUN.

Pazgean Ne2 YrieBogopoabl 4 MX NPUPOJIHbIE UCTOYHUKHU (84)

AnkaHbl 1 Cmpoenue monexynvl memarna. I'oMmonornyeckui
pan  ankaHoB. ['omosorn. HomeHknatypa.
Nzomepus YTJIEPOJHOTO CKeJleTa.

3aKOHOMEPHOCTH H3MCHCHHS (bu3IIEeCKUX
CBOMCTB. XHMMHYECKHE CBOWCTBa (Ha NpHUMEPE
METaHa ¥ 9TaHa). PpPEaKIUUh  3aMEeIeHUs
(rajmoreHupoBaHue), JETUIPUPOBAHUS KakK
CIOCOOBI TTOJIYYEHHUS! BOXKHEHIINX COCUHEHUN B
OpraHM4eckoM cuHTe3e. ['opeHue MeTaHa Kak
OIWH W3 OCHOBHBIX MCTOYHHUKOB TE€IjJa B
OPOMBIIUIEHHOCTH W ObiTy. Haxoxzaenue B
MpUpOJEC U TNPUMEHEHUE alkKaHoB. [lonamue o
YUKTIOANIKAHAX

Onpenenarb TPUHAMICKHOCTh COCIUHEHHM K
aJlJkaHaM Ha OCHOBE aHajlM3a CoCTaBa HX
MOJIEKYJL.

JlaBaTp Ha3zBaHUs ajlkaHaM IO MEKIYHAapOIHOMU
HOMEHKJIaType. XapakTepu3oBaTb COCTaB U
CBOMCTBA BAXKHEUIIMX NIPEACTABUTENIEN AJIKAHOB.
HabGmonate  XMMHYECKHMH  OKCHEPUMEHT ¢
¢ukcupoBaTh €ro  pe3ynbTarhl. Pa3nuyath
TIOHSITUSL «<TOMOJIOTY U «A30MEP

AJKEHBI U JUEHBI 1 Cmpoenue monexynvl smuiena. I'omonorndeckui
pan  ankeHoB. Howmenknarypa.  M3omepus
YIJIEPOJHOTO CKEJIEeTa M IOJIOKEHHSI KpaTHOU
CBSA3M B MoOJeKyse. XUMHYECKHe CBOMCTBa (Ha
IIpUMepEe OTWIECHA): pEaKUUu MPUCOEAVNHEHHUS
(ranoreHupoBaHue, cuOpuposaHue, TUApATALNS,
2uo0po2anoceHuposanie) Kak crnocod TMOTydeHHs
(YHKIIMOHATIBHBIX MIPOU3BOIHBIX
yriaeBoaoponoB, ropenus. llomumepunzanus
STWJIEHa KaK OCHOBHOE HalpaBJIeHHE €ro
HCIIOJIb30BaHUS. [HonuaTunen KaK
KPYTHOTOHHAKHBIM ~ TPOAYKT  XUMHUYECKOTO
npou3BoJcTBa. [I[puMenenue sTuieHa.

OHpe,Z[CJI}ITB MPUHAJIC)KHOCTDH COCOUHEHHH K
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aJKeHaM Ha OCHOBE aHaJM3a COCTaBa MX
MOJIEKYIL.

JlaBaTh Ha3BaHMs AJIKEHAM II0 MEKIYHApOIHOU
HOMEHKJIaType. XapakTepu3oBarb COCTaB U
CBOMCTBA BAKHEUIIINX NIPEICTABUTENICH aJIKEHOB.
Habmogate  XMMHUYECKMH  HKCHEPUMEHT  C
(uKCUpPOBATh €ro pe3yabTaThl

Pa3znnuaTth NOHATUS «TOMOJIOT» U «U30MEP» I
AJIKCHOB.

[lonarue o0 ankanmeHax Kak YIJIEBOJIOPOJAX C
IByMsl JIBOMHBIMH cBaA3siMu. llonumepunsanns
IUBUHNIIA (byramuena-1,3) KakK crocoo
HOJIy4EHUS CUHTETHYECKOT O Kay4yKa.
HarypanbHblli M CHHTETHMYECKMH  Kay4yKH.
Bynkannszanus kayudyka. Pesuna. Ilpumenenue
Kaydyka u pe3uHbl. Oco3HaBaTb 3HAYUMOCTH
PO OTEYECTBEHHOI'O YYEHOIO B IOIYYCHHUH
IIEPBOI'0 CUHTETHYECKOI0 KayuyKa.

AJKUHEI

Cmpoenue MOJIeKY bl ayemusiena.
I'omonornuecknii pax ankuHoB. HomeHknarypa.
N3omepust yriiepoHOrO CKeleTa U IMOJOKEHUS
KpaTHOM CBA3M B  MOJEKyle. XUMHUYECKHE
CBOICTBa (Ha MpuUMeEpe aleTUiIeHa): peaklnu
IIPUCOEITUHEHUS (ranoreHupoBaHue,
2uopuposauue, TUApaTaus,
2u0poeanoceHuposanie) Kak crnocod TOTydeHHS
NOJIUMEPOB W JPYIMX TMOJE3HBIX MPOAYKTOB.
I'openue aleTHIICHa KakK HWCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IIJIaAMEHM Ui CBapKH U
pe3ku MetauioB. [IpuMeHeHne aneTuieHa.
OnpenensaTb NPUHAUIEKHOCTh COCIWHEHUN K
QJKMHAaM Ha OCHOBE aHajlW3a COCTaBa HX
MOJIEKYII.

JlaBaTh Ha3BaHUs AJIKMHAM O MEXKIYHAPOAHOMU
HOMEHKJIAType. XapakTepu3oBarh COCTaB,
CBOIICTBa " IIPUMEHEHNE aleTUIICHA.
VYcraHaBnMBaTh NMPUYMHHO-CIIEACTBEHHYIO CBS3b
MEXIY  COCTaBOM,  CTPOCHHEM  MOJEKYII,
CBOMCTBAaMH U IPUMEHEHHUEM AlLIETUIICHA.
HabGmiogate  XMMHUYECKHMH  DKCHEPUMEHT ¢
(uKCUpOBaTh €r0 PE3yJIbTaThI

Pa3znuyath MOHATHS «TOMOJIOT» U «U30MEp» A
AJKWHOB

10

Apensbl

beH3om Kak TpeACTaBUTENh apOMATHYECKHX
yriieBoaoponoB. Cmpoenue monexyavl Oen3zona.
XUMUYECKUE CBOWCTBA: PEAKIUU 3aMEIICHUS
(rajloreHupoBaHME) Kak CcHoco0 MOJIy4YeHHUs
XUMHAYECKHX  CPEICTB  3allUThl  PACTECHUH,
MIPUCOETUHEHNUS (rupupoBaHue) KaK
JI0Ka3aTelnbCTBO  HENpPEAETBHOTO  Xapakrepa
O6enzona. Peakums ropenus. IlpumeHenue
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OeHzona

XapakTepu3oBaTh COCTaB, CBOMCTBA u
npuMeHeHne OeH301a.

VYcranaBnuBaTh NMPUYUHHO-CIICACTBEHHYIO CBSI3b
MEXIy  COCTaBOM,  CTPOGHHEM  MOJEKYII,
CBOWCTBaMH U pUMEHEHHEM OeH3071a.
HaGmromaTe  XMMUYECKHA ~ SKCHEPHUMEHT  C
(bUKCHPOBATH €T0 PE3YIbTATHI

11

IIpupoiHBIE UICTOYHUKHU
yIJ1€BOAOPOAOB: HEPTH U
IIPUPOIHBIN a3

CocraB mpupoanoro raza. Ero HaxoxjaeHue B
npupoze. [IpenmymiecTBa mpupogHOro rasa Kak
TOIIMBA. XUMHUYECKas epepadoTKa MPUPOIHOTO
rasa: KoHBepcus, nuponu3. CHHTE3-Ta3 U €ro
MpUMEHEHHE.

[MomyrHeie ras3sl, wux cocraB. Ilepepaborka
MOITYTHOTO Ta3a Ha ()paKIUK: CYXOi ra3, MpomaH-
OyTaHOBasi cCMeCb, T'a30BbIi OCH3HH.

CocrtaB Heptu U €€ mepepaboTKa: MEpPEroHKa,
KpeKkuHr, pudopmuHr. HedprempoaykTel u ux
norydeHue. IloHsTne 00 OKTaHOBOM YHCIIE.
XUMHUYeCKHe CrocoObl MOBBIINICHUS KayecTBa
OeH3MHa.

XapakTepu3oBaTb ~ COCTaB M OCHOBHBIC
HarpaBJIeHUs epepadboTKu HePTH.

Paznuyare He(TSAHBIE (QpPaKIUM W OIKCHIBATH
o0acTy uxX NPUMEHEHHUSL.

Oco3HaBaTh ~ HEOOXOAUMOCTb  XMUMHYECKHX
CTIOCOOOB TMOBBIIICHHUS KauecTBa OEH3WHA

12

Pemrenue 3agad Ha BEIBOJ
(hopMyIibI BelecTBa Mo
MPOJIYKTaM €r0 CTOPAHMS

Anroput™m pemieHus 3ajad Ha BBIBOJ (POPMYJIbI
BELIECTBA 10 MPOAYKTaM €r0 CrOpaHus

13

O0001IeHE U cUCTEMAaTA3 AU
«XUMHYECKHE CBOMCTBA U
MOJIy4YEHHUE YTIIEBOAOPOIOBY

YcTaHaBIMBaTh MPUYUHHO-CIICICTBEHHYIO CBSI3b
MEKIY  COCTaBOM,  CTPOCHHEM  MOJICKYJ,
CBOWCTBAMH YTJICBOJIOPOJIAMH TIPEACITBHOTO U
HEMpPeIeIbHOTO XapaKkTepa

14

KonTtponsHas pabdora 3a 1
MOJIyrOJ1e

HpOBOI[I/ITL OLICHKY COOCTBEHHBIX ,I[OCTI/I)KCHI/Iﬁ B
YCBOCHHWH TCMBbI «YFJ'ICBO)IOpOI[BI»
KOppeKTI/IpOBaTB CBOM 3HaHHA B COOTBETCTBHH C
INIAaHUPYEMBIM PE3YIIBTATOM

Paznen Ne3 Kuciopoacoaepsxxamme opraHudeckue coeJMHEeHUs1 M X NPUPOJAHbIE
UCTOYHUKH (9 4)

15

Kucnopoaconepxariue
COEJIMHEHUS: OTHOATOMHBIE U
MHOT'0AaTOMHBIC CITUPThBI

1

Crnuptel.  Knaccudukanusa,  HOMEHKIATypa,
HU30MEpHUs CHUPTOB. MeTaHON M 3TaHONI Kak
MPEACTABUTENN  TNPEACNIbHBIX  OJHOATOMHBIX
cnupToB. XMMHMUYECKHE CBOWCTBAa (Ha IpUMEpe
METAaHOJIa U 9JTaHOJa): B3aUMOJEHCTBHE C
HaTpUEM KakK CI0cO0 YCTaHOBJEHUS HaJIUYUs
TUAPOKCOTPYIIIIBI, peakus c
raJIOTeHOBOJIOPOJIAMH  KaK CIOCO0 MOJy4YeHHs
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pacTBOpuTENleH, Jeruapatranusi Kak — CIoco0
NOJIYUCHUA 3THIICHA. PeaKI_[I/IH TOpCHUA: CIIMPTHL
KaK TOIUIMBO. [I[puMeHeHne MeTaHoIa | 3TaHoJIA.
dusznonornyeckoe  JACHCTBUE  METaHOJNIA U
ATaHOJIa Ha OPraHu3M YeJOBeKa. DTHUJICHIJIUKOJb
U TIHMOCPUH KaK HOpPCACTABUTCIIN MPCACIIbHBIX
MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakuus
Ha MHOI'OAaTOMHBIC CIIMPTHI U €€ IPUMCHCHHUEC IJIA
pacro3HaBaHuUsI TIUIepruHa B COCTaBe
KOCMETHYECKUX CpE/CTB. [MpakTuueckoe
PUMEHEHHE TUICHTIIMKOJIIS ¥ TIIHIEPUHA

16

denoin

Crtpoenue Molnekynbl heHona. Bzaumnoe erusnue
amomos 6 Monekyne ¢henona. Xumuyeckue
ceolicmea:  83aumoolelicmsue ¢ Hampuem,
auopoxcuoom Hampus, opomom. llpumeHeHue
(denoia

XapakTepus3oBaTh CTPOCHUE, CBOICTBA, CIIOCOOBI
MOJIYYCHHS M 00JaCTH MPpUMEHEHHS (eHoa.
WnentudunupoBath  GeHOT € MOMOIIBIO
Ka4eCTBEHHBIX PEAKIU

17

AJLnernanl

Merananb (dbopmanbaerum) u ATaHaIb
(aueranbaerua) Kak OpeacTaBUTENN MPEAeSIbHbBIX
anpaeryioB.  KadecTBeHHblEe — peaknuMM — Ha
KapOOHMJIBHYIO TPYHIy (peakiusi «cepeOpsHOro
3epKasia», B3aMMOIEHCTBHE C THIPOKCUIOM MeIn
(II) m wux mnpuMmeHeHwe I OOHAPYKECHHUS
OpeAeabHbIX AJIBJETUAOB B  IPOMBIIIJICHHBIX
CTOYHBIX BOAAaX. TOKCHMYHOCTb aJbJETU/IOB.
[Tpumenenue popmabaeryuia u aleTaabaeruia
XapakTepu3oBaTh CTPOEHUE, CBOICTBA, CIIOCOOBI
HIOJTy4EHUS u obuacTu IIPUMEHEHUS
(dbopManbaeruaa v aueTaabIerua.
WnentudunupoBars aipJerdabl € MOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Cobnronate mpaBuia 3KOJOTMUYECKH I'PaMOTHOIO
1 6e30macHoro oopaieHus ¢ popmMaabIeruoM

18

OnHOOCHOBHBIE KapOOHOBBIE
KHCJIOTBI

VYkcycHas ~ KUCIOTa  Kak  MPeICTaBUTENb
MPEeACIIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KUCTIOT. XHUMHUYECKHE CBOWMCTBa (Ha MpUMepe
YKCYCHOM KHCIIOTBI): PEaKIUh C MEeTaJllaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSMH U COJISIMH
Kak MTOATBEPKICHNE CXOJICTBA c
HEOPraHUYECKUMHU KHCIIOTaMH. Peakmus
sTepudUKAIMN KaK CIIOCO0 MOTYyUEHHUS CIOKHBIX
a¢upoB. IlpuMeHeHHE YKCYCHOM  KHCIOTHI.
[IpencraBnenne 0  BBICHIMX  KapOOHOBBIX
KHUCJIOTaX.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA, CIIOCOOBI
MOJIy4eHHUsI U 00JIaCTH MPUMEHEHUSI MypPaBbUHOM
1 YKCYCHOM KHUCIIOT.

Pasnuuate oOIiee, 0COOCHHOE M €IMHHUYHOEC B
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CTPOEHUH U CBOMCTBAx OpPraHUYECKUX
(MypaBpMHOM M YKCYCHOM) M HEOPraHMYECKHX
KUCJIOT.

Habmiomate,  mpOBOIUTH,  ONHCHIBATH |
(buKkcupoBaTh pe3yabTaThl JEMOHCTPALMOHHOTO
1 J1ab0PaTOPHOTO XUMUYECKUX IKCIIEPUMEHTOB.
Cobnronate mpaBuiia SKOJOTMUECKH I'PaMOTHOTIO
u Oe3omacHoro oOpamieHuss ¢ KapOOHOBBIMHU
KUCJIOTaMHU

19

Crnoxusle 3¢upsl. Kupsl. Mbiia

CrnoxHble 3UpHI KaK IPOJYKTHI
B3aUMOJICHICTBUA ~ KapOOHOBBIX  KUCJIOT  CO
cnuptamu. [IpuMeHeHHE CIOXHBIX S(QHUPOB B
NUILEBOM M nap(IOMEpHON NPOMBILUIEHHOCTH.
XKupbl kak ciaoxHble S(QUPHl T[IHLEPUHA H
BBICUIMX KapOOHOBBIX KHUCJIOT. PactutenbHble n
KUBOTHBIE JKUpPBI, MX cocTaB. Pacrno3HaBaHue
pAcTUTENbHBIX JKUPOB HA OCHOBAHUU  HUX
HeNpeaesbHOro xapakrepa. IlpuMenenue xupos.
I'uaponu3 wnM OMbUIEHHE XHPOB KaK CIIOCOO
IPOMBIIUIEHHOTO TOJyYEHUsl COJiel BBICHINX
KapOOHOBBIX KHUCJIOT. MbUIA Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT. Moromiye cBONCTBA MbLIa.
OnuceiBaTh  peakuuu  3TepUPUKALUU  Kak
oOparuMoli ~ OOMEHHBIM  mpouecc  MEexAay
KHCJIOTaMHU U CIIUPTaMHU.

XapakTepu30BaTh CTPOCHHUE, CBOWCTBA, CIIOCOOBI
HOJIY4YEHUs U 00J1aCTH NPUMEHEHUS KUPOB.
VYcranaBnuBathb 3aBUCHUMOCTh MEXIy
(u3NYEeCKUMHU CBOMCTBaMH KHMPOB, COCTABOM HX
MOJIEKYJI M TPOUCXO0KJCHHUEM.

U TPOU3BOJCTBO TBEPABIX JKUPOB HAa OCHOBE
PacCTUTEIBHBIX Macedl.

HabGmtogate,  OpoBOIUTH,  ONKCHIBATH U
(¢uKcupoBaTh PE3yNbTAThl JAEMOHCTPALMOHHOIO
1 1a0OPaTOPHOI0 XUMUUECKUX IKCIEPUMEHTOB

20

Yraesoawsl. MoHOCaxapuabl

Knaccudukanms YTJIEBOJIOB. Haxoxnenue
yriaeBoJoB B mpupone.  [mroko3a  kak
anpAeTUuI0OCIUPT. bpoxkeHue TiIroKo36I.

21

[[I/Icaxapn):[bl H IoJIMCaxapru bl

Caxapoza. [udponuz caxaposzvi. Kpaxman u
HEJUTI0NI032  KaK  OMOJIOTWYECKHE  ITOJIMMEPHI.
XUMHUYECKHE CBOMCTBAa Kpaxmasla M LEeJJIHOJIO03bI
(Tuaponm3, KauecTBEHHAs peakius ¢ HOJoM Ha
KpaxMal M ee NpUMEHEHHE JUIsl OOHapyX eHHUs
KpaxMaJa B TIpOJIyKTax mutaHus). [[pumenenue n
Oouosiornyeckass poib yrieBojoB. [lonsrtue 00
WUCKYCCTBEHHBIX  BOJIOKHaX  Ha  IpHUMeEpe
alleTaTHOTO BOJIOKHA.

OmnpenensaTh NPUHAAISKHOCTh  OPraHHMYECKHX
COEZIMHEHUH K yIJIeBOJaM.

PaznugaTe MOHO-, MU- W TIOJHCAaXapHIbl 10 WX
CIIOCOOHOCTH K TUPOITH3Y.

18



[IpuBoaUTE mpHUMEPBI MPEACTABUTENCH KaXIO0M
TPYIIIBL YIJIEBOIOB.

Habmronate,  mpoBOIUTH, ONUCHIBATH U
(GuKCUpOBaTh PE3yAbTATHI JIEMOHCTPAI[HOHHOTO
U JIabOpaTOPHOTO0 XUMHUYECKHUX IKCIIEPUMEHTOB

22

O0001IeHrEe U cUCTEMaTU3 AU
«XUMHYECKHEe CBOMCTRBA,
MOJTyYCHUE
KHUCJIOPOJICOACPIKALTUX
COCTUHEHUN )

Unentudukanuss OpraHu4eckuX COETUHEHHM.
l'enemuueckas  céa3b  mexncoy — KIACCAMU
opeaHudeckux coeourenuu. THUIBI XUMHUYECKUX
peaKurii B OpraHn4eCKON XUMUH.

23

Konrponsnas pabora 3a 3
4eTBEPTh

O0001Ienre U CUCTEMATU3aLMA 3HAHUHA II0 TEME
«YTIIEBOIOPOIBI»

[TpoBOIUTH OLIEHKY COOCTBEHHBIX JTOCTH)KEHUH B
YCBOCHUH TEMBI.

KoppektnpoBaTh CBOM 3HAaHHSI B COOTBETCTBHHU C
IUIAHUPYEMbIM PE3YJIbTaTOM

Paznen Ne4 Azorcoaep:xaniue coeJUHEHUs U MX HAXOXKIEHHE B )KUBO nmpupoe (44)

24

A3oTconepiKaliie OpraHu4ecKue
coenuHeHusd. AMUHBI. AHWINH.

1

AmuHokuciaoTel u  Oenku. CocraB u
HOMEHKJIaTypa. AMHHOKHCIIOTBI KaK
amQoTepHbIe OpraHuvecKue COCMHEHUS.
[Mentunnas cBa3b. buonorndeckoe 3HaueHue o-
AMUHOKHCIIOT. Ob6nactu IPUMEHEHUS
aAMHUHOKHCIIOT. Benku Kak  IPUPOJHBIC
ouomnosmmepsl. CocTaB M CTpOEHUE OEIIKOB.
XUMHUYecKHe CBOMCTBa OEJKOB: THIPOJU3,
nenatypauus. OOHapykeHue  O€IKOB  TpHU
MOMOIIIM KAueCTBEHHBIX (LIBETHBIX) peaKuil.
[IpeBpamenust OETKOB THUINM B OpraHU3Me.
buonorunueckue pyHKIuU OeNKOB

Onpenensrsb MPUHA]JIEKHOCTD
OpPraHUYECKOro COeIMHEHHs K aMUHaM Ha OCHOBE
aHaJIM3a COCTaBa €TO MOJIEKYII.

XapakTepu30BaTh CTPOEHHE, CBOMCTBA,
CIOCOOBI TIOJMYYEHHsT M 00JacTH TPUMEHEHUS
aHWJIMHA.

AprymMeHTHpoBaTh YyBCTBO T'OPAOCTH 3a
JOCTH)KEHUSI ~ OTEYECTBEHHOW  OpraHH4YecKou
XUMHH.

CoOmronath IpaBuJIa 6e30macHoOro
oOpalieHnsl ¢ aHWJIMHOM U KPacHTENSIMUA Ha €ro
OCHOBE

25

AMuHOKHUCIIOTHL. benku.
HyxnenHoBble KUCTOTHI

Onpenenstob MIPUHAJIEKHOCTh
OPraHUYECKOIO COEIMHEHMS K aMHHOKHCIOTaM
Ha OCHOBE aHAJIM3a COCTAaBa MX MOJICKYIL.

Xapaktepu3oBaTh CBOMCTBA AMUHOKHUCIIOT
Kak aM(OTEepHBIX COCTMHECHHI.

Paznuuare peakuuu MOJIMKOHACHCALMM U
MNENTUIHBIE CBA3HU

26

IIpakTHyeckas padora Nel.
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WNnentuduxaius opraHndeckux
coenuHeHuii. KauectBeHHbIE
peaklMK Ha OTAEJIbHBIE KJIACChI
OPraHUYEeCKUX COCIUHECHUM.
Nuctpykiusa mo Th Ne 75,77

[IpoBoUTH, HAOIIOATH M ONKMCHIBATH
XAMHYECKUN 3KCIIEPUMEHT ISl OATBEPKACHUS
CTPOEHHUS U CBOMCTB PA3JIMYHBIX OPTaHUYECKUX
COCIMHEHUH, a TAaKXKe MX UICHTU(DUKAIINU C
MTOMONIBI0 KAYE€CTBEHHBIX PEaKIIMi

Pasznen NeS Xumus u ku3ub (2 4)

27

Xumus u 310poBke. JIekapcTsa,
(dbepMEeHTBI, BATAMUHBI, TOPMOHBI,
MUHEpagbHbIe BOAbL. [Ipobiembl,
CBSI3aHHBIE C IPUMEHEHHEM
JIEKapCTBEHHBIX MPENapaToB

1

JlekapcTBa, (hepMEeHTHI, BUTAMUHBI,
TOPMOHBI, MHHEpalIbHbIe BOJABL  [IpoOiiemsl,
CBSA3aHHBICE C NPHUMEHEHHUEM JICKApPCTBEHHBIX
npemnapatoB. BpemHble TpUBBIYKA U (AKTOPEI,
paspymiaroriue 3JI0pOBbE (kypeHue,
yroTtpeOiIcHue AJIKOTOJIS, HApPKOMAaHUS).
PammonanwsHoe mnutanue. [luwesvie 0obasku.
OcHosbl nuwesol Xumuu.

28

XUMHS B IIOBCETHEBHOM KU3HU

Moromme ¢ YUCTSIIIME CPENCTBA.
Cpedcmea 60pbbbl ¢ OLIMOBLIMU HACEKOMBIMU.
penennenmol, uHcekmuyuovl. CpeacTBa JIUYHOU
THTUCHBI W KOCMeTHKH. [IpaBuiia Oe3omacHou
paboOThl C €IKUMH, TOPIOYUMH M TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMU OBITOBOW XMMHUU

Pa3znen Ne 6 UckyccTBeHHbIE M CHHTETHYECKHE MOJTUMeEpPHI (3 1)

29

[Tonumepsl: mmacTMacchsl,
Kay4yKH, BOJIOKHA

1

Knaccudukanms
HckyccTBeHHbBIC MTOJIMMEDHI: LEJLTYIOU/,
areTaTHBIN HIENK, BHCKO3a, nemiodan.
[Monumepu3zanuss ¥ TONMKOHJEHCAIMS, Kak
CITOCOOBI TTOJTYYICHUS TIOJTUMEPOB.
Cunrernueckue kayuyku. [lomuctupon, tedmaon
158 HOJ'II/IBI/IHI/IJ'IXJ'IOPI/II[, KakK
IpeICTaBUTENHN TIIaCTMACC. CunTeTHUYeCKue
BOJIOKHA: KaIPOH, HAWJIOH, KeBJIap, JIABCaH.
Jlemoncmpayuu. Konnekuus monuMepos.

MIOJINMEPOB.

30

IIpakTuyeckas padora Ne2.
PacnosnaBanue miactmacce u
BOJIOKOH. MHCTpyKIns o Th Ne

75,77

Krnaccugunuposars noauMepsl M0 pa3iInyHbIM
OCHOBAaHUSIM.

Pa3znuyath HCKyCCTBEHHBIE TOJIMMEDHI,
KJIaccu(UIMPOBATh UX U UIUTIOCTPUPOBATH
TpyMIbl HOJUMEPOB MTPUMEpPaAMHU.

YcTaHaBIMBaTh CBA3M MEKIY
CBOMCTBaMHU MOJIMMEPOB U 00JACTSIMU UX
MIPUMEHEHHUSI

[TpoBoaNTbH, HAOIIOIATh U ONTUCHIBATH
XUMHAYECKHH SKCIIEPUMEHT JJIS MICHTU(DUKALUT
IJIACTMACC ¥ BOJIOKOH € IOMOIIBIO
KAueCTBEHHBIX PEaKIIUN

31

FeHeTI/IquKaSI CBA3b Me>1<)1y
KJIacCaMU OPraHUYECKHUX
COeTUHEHNN

O060011eHre 3HAHUM 10 OPraHUYECKON XUMHH.
XUMHUYECKUE CBOMCTBA OPTaHUYECKUX BEILECTB.
Pemenne 1emnodex mpeBpamieHusl OPraHuIecKuX
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[ 1

\ COCTUHEHUN

O0o0menne U cucTeMaTH3anusa 3HAHUI 32 Kypc xumuu 10 kiaacca (3 4)

32

O00011eHNE U CUCTEMATU3 AL 1
3HaHMM 3a Kypc xumuu 10 knacca

O6o0mmenrne 3HAHUK MO OPraHUYECKOW XHUMHH.
XHMMHUYECKUE CBOMCTBA OPraHUYECKHUX BEIIECCTB.
Pemienue nenodexk mnpeBpamieHus OpraHUYEeCKUX
COCIUHCHUH.

33

["'omoBast KOHTpOJIbHAS paboTa 1

[IpoBOAUTH OIIEHKY COOCTBEHHBIX OCTH)KCHHH B
YCBOCHUU TEMBI.

KoppektupoBaTh CBOM 3HAaHHS B COOTBETCTBHH C
IJIAHUPYEMBIM PE3YJIbTaTOM

34

Knaccer oprannyeckux 1
coequHenuii. O0o0IEeHHE.

O6o0mmenrne 3HAHUW MO OPraHUYECKOW XHUMHH.
XHMMHUYECKUE CBOMCTBA OPraHUYECKHUX BEIIECCTB.
Pemienue nenodexk mnpeBpamieHus OpraHUYEeCKUX
COCIUHCHUI

Temamuueckoe nananupoganue no xumuu, 11 knacc,
(1 uac 6 neoenio, écezo 34 uacoes)
YMK O.C. I'abpuenana.

Nen/ | Tema ypoka Koa Conepmaﬂne*
n -BO
yaco
B
TEOPETUYECKHUE OCHOBbBI XUMHUHN
Pazgen 1. Meroanl no3HaHusl B XuMuH. (4 4.)
1 HayuHnbie MeTo1bI TO3HAHUS 1 Hayunbie wMeTonpl TO3HAHUS B XUMHH.
BEIIECTB U XUMUYECKHX SBJICHHIA. HUctounnku  xumudecko  MHOpMAIIHH.
Poib skciepuMenTa 1 TeOpHUr B [MTouck  wHpOpMANMK O  HA3BAHHSIM,
XUMHU. MozennpoBanue UAeHTH(HUKATOPaM, CTPYKTYPHBIM
XUMHAYECKHX TPOIIECCOB. dbopmynam. MojenupoBaHue XUMHYECKUX
MIPOLIECCOB U SABJICHUM, XUMUYECKUN AHATU3 U
cunHme3 KaK METO/Ibl HAyYHOTO MO3HAHUS
2 CoBpeMeHHbIe NpejcTaBieHust 0 | 1 Crpoenue BemiectBa. CoBpeMeHHass MOJIENb
CTPOEHHH aToMa. ATOMBL. CTpOCHHS aToma. DeKTpoHHAas
N3otomnbl. ATomMHBIE OpOUTANH. S- KOH(pUTYparus aToma. OcHosHoe U
U P- anemeHThl. OCOOEHHOCTH 6030y2cOeHHble COCMOsIHUSA amomos.
CTPOEHHUSI SJIEKTPOHHBIX 000JI0UEK Knaccudukanys XuMHU4eCKHX 3JIEMEHTOB (S-,
aTOMOB TMIEPEXOIHBIX MIIEMEHTOB p-, d-amementhl). OCOOCHHOCTH CTPOCHUS
SHEpreTMYecKux  ypoBHe  atomoB  d-
JJIEMEHTOB
3 [Teproanyaeckuii 3aK0H U 1 [Teproanyeckas cucTeMa XUMHUYECKUX

IIepuonnueckas cucrema JI.1.
MenpeneeBa B CBETE YYEHUS O
CTPOEHHH aroma

aneMmenToB .M. Menneneera. uznueckuil
cmeici [lepuoanueckoro 3akona [[.1.
MenaeneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB DJIEMEHTOB U UX
COEIMHEHUH MO MEPUOIaM U IPYIIIaM.
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[IpencraBisaTe pa3sBUTHE HAYYHBIX TEOPUH 10
CIHMpaJIM Ha OCHOBE TPEX (POPMYIHUPOBOK
[Ieproanueckoro 3akOHa U OCHOBHBIX
HaIlpaBJICHU Pa3BUTHs TEOPUHU CTPOECHUS
(XMMHYECKOT0, 3JIEKTPOHHOI'O U
IPOCTPAHCTBEHHOI'O).

XapakTepru3oBaTh POJib MPAKTUKU B
CTaHOBJICHUH U Pa3BUTUU XUMHUYECKON
TEOpUHU.

AprymMeHTHpoBaTh 4yBCTBO I'OPAOCTH 32
JOCTHKEHMS OTEYECTBEHHON XMMHUH U BKJIA]]
POCCUMCKHX Y4EHBIX B MUPOBYIO HAYKY

KonTpoannas padora 3a 1
4yeTBePTh

OnuceiBaTh CTPOCHUEM aTOMa XHUMHUYECKOTO
JJIEMEHTa Ha OCHOBE €ro  IOJOXKCHUS B
MEPUOUYECKON CUCTEME

. . Menneneena.

3anuchiBaTh AJIEKTPOHHBIE W AJIEKTPOHHO-
rpadguyeckue hopMyIIBI XHUMHYICCKHUX
3JIEMCHTOB.

Onpenendarsb OTHOIIICHHE XHUMHYECKOI0
3J€MEHTa K ONpeAeiIEHHOMY 3JIEKTPOHHOMY
CEMEUCTBY

Pa3znen 2. Xumuueckas cBsi3b (4 4.)

HNonnas xumMudeckas CBSI3b.
Karuons! un annonsl. Ctenenn
OKHCJICHHS W BaJICHTHOCTD
XUMHUYECKUX COCIMHEHUH

1

DNeKTpOHHAsl TMPUPOJIa XUMUYECKON CBSI3U.
DNEeKTPOOTPULIATETEHOCTb. Bunst
XUMUYECKON CBs3U (KOBAJICHTHAs, HMOHHAs,
MeTaJUTMYecKasi, BOJOPOHAs) U MEXaHU3MBbI
ee obpazoBanusi. Kpucmaniiuueckue u
amopguule sewecmaa. Tunwvi
KPUCTAIIUYECKUX — peuemox  (amommas,
MONeKVIAPHAs, UOHHASA, MEemalludecKas).
3asucumocmn Qusuyeckux ceolicme
gewecmea om muna  KpUCMAIIUYecKou
pewemxku. ITprauHBl MHOTOOOpPA3us BEIIECTB.
XapakTepru3oBaTh MOHHYIO CBSI3b KaK CBSI3b
MEXIy  HWOHAMH,  OOpa3yloIUMHUCS B
pe3yiabTaTe OTAa4M WU MPUEMA FJIEKTPOHOB
aTOMaMH WJIH TPYIIaMH aTOMOB.

Onpenenarb NPUHAIEKHOCTh MOHOB K TOMU
WY UHOM TPYIIe Ha OCHOBAHWM UX 3apsijaa u
cocCTaBa.

XapaktepuzoBaTh  (U3HYECKHE  CBOMCTBA
BEIIECTB C MOHHOW CBs3BIO, KaK (DYHKITHIO
BHJa  XMMHUYECKOW  CBSI3W W THUIA

22




KPUCTAIUIMYECKOMN PEeIETKH

KoBaneHnTHas cBs3b, e¢
Pa3HOBHUIHOCTH U MEXaHU3MBI
oOpasoBaHus.
DNEeKTPOOTPHUIIATEITHHOCTb.
CreneHb OKUCICHHS U
BaJICHTHOCTh XWMHUYECKUX
JJIEMEHTOB

IloHsTHE O KOBAJICHTHOM CBSI3H.
DIIEKTPOOTPULIATEIBHOCTD, HETIOJAPHAS U
MoJIsipHAast KOBaJEHTHbBIE CBS3U. KpaTHOCTH
KOBaJICHTHOM CBsI3U. MeXaHn3MBbI
00pa3oBaHMs KOBAJICHTHBIX CBSI3CH:
OOMEHHBIH U JOHOPHO- aKLENTOPHBIH.
[TonsspHOCTH MOJIEKYJIBI, KaK CIEACTBUE
MOJIIPHOCTHU CBSI3U U TEOMETPHUU MOJIEKYIIBL.
Kpucramnnueckue pem€Tky ¢ 3TUM THIIOM
CBSI3H: MOJIEKYJISIPHBIE U ATOMHBIE.
dusznyeckue CBOMCTBA BEIIECTB,
00yCIIOBJICHHBIE TUIIOM KPUCTAJUIMYECKUX
pPELIETOK.

Jlemoncmpayuu. Monenu MONEKyIIpHON
KPUCTAJUIMYECKON PEIETKU HA TpUMEpE
«CYXOro JIbJIa» WY U0Ja U aTOMHOMU
KPUCTAJUIMYECKON PEIETKU HA TpUMEpE
anmMasa, rpadura wim kBapua. Mopenb
MOJISIPHOT'O 00bEMa raza
XapakTepu3oBaTh (U3HUECKHE CBOMCTBA
BEIIECTB C KOBAJICHTHOM CBA3BIO, KaK
(YHKITUIO KOBAJICHTHOM CBSI3U U THUIIA
KPUCTAIUIMYECKON pEIIETKH

Meraimnueckas CBSI3b.

IlonssTME 0O  METAJIMYECKOM CBSI3U U
METAUTHYECKUX KPUCTATUTMYECKUX PEIIETKAX.
®usnyecKkue CBOMCTBA METAIIOB Ha OCHOBE
ux KPUCTAJUIMYECKOTO CTPOEHHS.
[IpumeneHne MeTalsioB Ha OCHOBE HX
CBOWCTB. YEPHBIE U LIBETHBIE CILJIABBI.
Jlemoncmpayuu. MoJenu KpUCTAITNYECKUX
PEMETOK METAILIOB.

XapakTepru3oBaTh METAUIMYECKYIO CBS3b Kak
CBSI3b MEXKJy WOH-aTOMAaMH B MeETAJIax U
CIUTaBaX TMOCPEICTBOM 00OOIIECTBIEHHBIX
BAJICHTHBIX 3JIEKTPOHOB.

OOBSCHATH EAUHYI0 TPUPOY XUMHYECKHX
CBSI3EH.

XapakTepu3oBath  (U3UYECKHUE  CBOWCTBA
METa/UIOB, KaK (YHKIHIO METALTHYECKON
CBSI3M M METAJUIMYECKON KPUCTAJUIMYECKON
peLETKN
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Bonopoanas cBs3b.

MexxMonekyisapHas ¥ BHYTPUMOJIEKYJspHas
BOJIOPOJIHbBIE CBSI3H. 3HayeHue
MEKMOJICKYJISIPHBIX BOJOPOAHBIX CBSA3€H B
MIPUPOJIC U )KU3HU YEJIOBEKA.
JlemoncTpanuu. BuaeodgparMeHTsl U craiapl
«CTpyKTYypHI OenKa.
JlaboparopHbie ombIThl. [leHarypanust Oenka
XapakTepu3oBaTb BOJOPOAHYIO CBA3b
KakK OCOOBII THII XUMHUYECKOW CBSI3H.
Paznuuars MEXMOJIEKYJISIPHYIO u
BHYTPHUMOJIEKYJISIPHYIO BOJAOPOIHbBIE CBSA3H.
PackpbiBaTh poib BOJAOPOJHBIX CBSI3€H B
OpraHM3ali MOJIEKYJl OHOMOIUMEpPOB, —
OCIIKOB u JHK, — Ha  ocHOBe
MEXITPEIMETHBIX CBsI3€H ¢ Ononoruei

Pa3pen

3. BemectBo (6 4.)

[Tonumeps!

1

Ilonyyenue nOJIMMEPOB pPEAKLUAMHU
HOJMMEpHU3allMd M IOJMKOHJCHCAIUH.
Baxwnelimue npeacTaBUTeNH IUIACTMACC U
BOJIOKOH, MX IIOJy4YeHHE, CBOWCTBA H
npuMeHeHue. IloHsATHE O HEOpraHMYecKux
MOJINMEpax U UX MpeICTaBUTEIH.

JeMoHcTpanuy. Komnexkuun
«[ImacTmaccobi», «Bonokna».  OG6pa3isl
HEOPraHUYECKUX TOJUMEPOB — BEIIECTB
aTOMHOM CTPYKTYpbl XapaKTepu30BaTh
HOJMMEPhl  KaK  BBICOKOMOJIEKYJISIPHBIE
COEIUHEHMSL.

PaznuuaTth peakuuu HOIMMEpH3alUU
Y TIOJIUKOH/ICHCAIU Y.

OrnuceIBaTh BaOXHEHIINE
MPE/ICTaBUTENN IUIACTMAacC M BOJIOKOH H
Ha3bIBaTh 00JIACTH UX MIPUMECHEHUSI.

10

KauecTBeHHBIN 1
KOJMYECTBEHHBIH COCTaB
BelecTBa. BemecTtBa
MOJICKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

VYcraHaBnuBaTh €IMHCTBO OpPraHUYECKOW H
HEOPraHMYECKOM  XUMHM  Ha  [pUMEpe
HEOpPraHWYECKUX MouuMepoB. Omnpenensirsb
BEIIIECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOEHHUS

11

30mu, Teau, MOHSITHE O
KoJutouiax. MiIcTUHHBIE pacTBOPHI

12

YucTele BeMIeCTBa U CMECH.

[lonsaTne o  aucmepcHOM baze w
JUCIIEPCUOHHOU cpene. ArperaTHoe
COCTOSIHME pa3Mep YacTull ¢as3bl, KaK OCHOBA
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XUMHUYECKHUE BEIIECTBA KAaK
CTPOUTEBHBIE U MOJIEIOYHBIC
Marepuaibl. BeniecTsa,
UCTOJb3yeMbIe B ourpadumu,
YKUBOIIUCH, CKYJIBITYpE,
apXUTEKType

Ui KIacCU(MKAMU JAUCHEPCHBIX CHCTEM.
OMyJIbCHH, CYCIIEH3MM, a3PO30JIM — TPYIIIbI

rpy0OIUCTIEPCHBIX CHCTEM, ux
MPEICTAaBUTENN. 30JIM M TE€Id — TPYIIB
TOHKOMCIIEPCHBIX CHCTEM, ux

npeacraBuTenn. IloHsTHE O CcuHEpe3uce M
KOaryJIsInHn.
Jlemoncmpayuu. Komrexun o0pasioB
pa3IMYHBIX AUCHEPCHBIX cucteM. CuHepe3uc
Y KOaryJsius
XapakTepu3oBaTh pazuyHbIC THUIIBI
JMCTIEPCHBIX CUCTEM Ha OCHOBE arperarHoro
COCTOSIHUS JIUCTIEPCHOM
JTUCTIEPCUOHHON CPEJIbI.

PackpeiBaTh  poIib

(a3 u

pa3IMYHbIX
JUCIICPCHBIX CHUCTEM B JKU3HHU IPHPOJBI H
oOrrecTBa.

THUIIOB

13

CriocoObl BbIpaKEHUS
KOHIICHTPALUU PACTBOPOB:
MaccoBasi J10JIs1 PACTBOPEHHOTO
BemecTBa. KonnyecTBeHHBIN
aHaJIM3 BEIIECTBA

Pemenue 3a71a4 Ha

KOHIIEHTPAIIMU BELIECTBA B PACTBOPE

BBIYHCIICHHUC

14

KonTposbnas padora 3a 1
noJiyrogue

Pazgea 4. Xum

nyeckue peakuuu. (18 4.)

15

Krnaccudukanus XuMuueckux
peaKkurii B HEOPTraHUYECKOU U
OpraHM4eCcKoOM XuMuHM. Peakiuu,
uayne 0e3 U3MEHEHHsI COCTaBa
Belectsa. [Ipnynnel
MHOT'000pa3usi BEIECTB:
HW30MEpUsL, TOMOJIOTHUS,
AJUIOTPOIHUS

1

XuMuyecKkue peakiuu. [ oMoreHssie u
reTeporeHHsle peakuu. CKOpoCTh peakiyi,
€€ 3aBUCUMOCTD OT Pa3INYHbIX (PaKTOPOB:
IIPUPOJBI PEAruPYIOLIUX BEIIECTB,
KOHIEHTPALUH PEArupYyIOIINX BEIIECTB,
TeMIepaTypshl, IJIOMIAJAN PEAKIIMOHHOMN
MMOBEPXHOCTH, HATMYHUS KaTaju3aTopa
Onpenenats NPUHAIIEKHOCTh XUMAYECKOMN
peaKUUy K TOMY WJIM HUHOMY TUIYy Ha
OCHOBaHMH 1O PA3IUYHBIX IIPU3HAKOB.
OTtpaxkaTh Ha MUCHbME TETUIOBOM YD PeKT
XAMHYECKHUX PEAKIUHU C IOMOLIBIO
TEPMOXUMHUYECKHX YPaBHEHUMU.
[TonrBepkaaTh KOJTUYECTBEHHYIO
XapaKTEPUCTUKY IK30- U SHIOTEPMUUYECKUX
peaKIuil pacu€éTamMu Mo TEPMOXUMHUYECKUM
YpaBHEHUSAM
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16

CxopocTh peakiuu, ee
3aBUCUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Karanmu3

@akToOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XAMHUYECKHUX peaKLHii: npupona
pearupyromux  BEIIeCTB,  TeMIeparypa,
IJI0ILA/Th ux CONMPUKOCHOBEHHUSI
pearupyrommux BeEIIeCTB, UX KOHIEHTpalUs,
NpUCYTCTBUE Karanuzatopa. [lonstue o
karanuze. DepMeHTHl, KaKk OWOJIOTHYECKHE
KaTaJu3aTophbl. HNHrn6uropsl, Kak
«aHTOHHUMBD» KaTaIU3aTOPOB U UX 3HAYCHUE.
Ponp  karamuzatopoB B mpupone u
MIPOMBILIJIEHHOM MIPOU3BO/ICTBE.
OO6paTuMocTh peakuui.

Jlemoncmpayuu. BzaumoneiicTBus
pacTBOPOB COJISTHOM, CEpHOM M YKCYCHOM
KUCJIOT  OJIMHAKOBOM  KOHIEHTpALMK  C
OJIMHAKOBBIMH  KycOuKkamMH  (TpaHyJIaMu)
IMHKa W B3aUMOJICHCTBUE  OJIMHAKOBBIX
KYCOUYKOB Pa3HBIX META/NIOB (MarHus, IMHKA,
JKeje3a) C paCTBOPOM COJITHOW KHUCJIOTHI, Kak
pUMEpP 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX
peakiuit oT TIPUPOIBI BEIIECTB.
YcranaBnuBaTh ~ 3aBUCUMOCTH  CKOPOCTH
XMMHYECKOH  peaKkIuu oT MIPUPOIBI
pearupyromux BeLECTB, MX KOHIIEHTPALIMH,

TeMIEpaTypbl u MJI0ILAU ux
CONPUKOCHOBEHMUS.

PackpeiBaTh  ponb  KaTanM3aTopoB  Kak
(dakTopoB YBEIUYECHUS CKOPOCTH
XUMHUYECKOM peaknuu MW  paccMaTpuBaTh
UHTHOUTOPBI Kak «aHTOHUMBI»
KaTalM3aTopoB.

17

OOu11e npeacTaBIeHUs O
MIPOMBIIIJIEHHBIX CITOCO0aX
MOJIy4EHUsI XUMHUECKUX BEIIECTB
Ha IpUMepe MPOU3BOICTBA
cepHOil Kkucnotel. O6paTUMOCTh
peakuuil. XuMHU4ECKOE
paBHOBECHE U CIIOCOOBI €ro
CMEILEHUS Ha IPUMEpE
IIPOMBIIIIJIEHHOTO ITPOU3BOJCTBA
CEPHOU KUCIIOTHI

XHMMHUUYECKOE PABHOBECHE U €r0 CMEIIEHUE
oA JCHCTBHEM  pa3iauy4HbIX  (HaKTOpOB
(KOHILIEHTpalsl pPEareHToOB WU TMPOAYKTOB
peakuuu, JaBl€HUE, TeMIeparypa) Juid
CO3JaHus ONTUMAJIbHBIX YCIIOBHM
MIPOTEKAHUSI XUMHUUYECKHX ITPOLIECCOB.

OnuceIBaTh COCTOSTHUS XUMUYECKOTO
paBHOBECHS U IIPeJUIarath Croco0bl ero
CMeEIlIeHUs] B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHaJln3a XapaKTePUCTUKU PEeaKIUU U
npuHnumna Jle-Ilatense.
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18

Pacuers! 1o TCPMOXUMHUYCCKUM

Pemenue 3aaa4 110 TCPMOXUMHUYCCKUM

ypaBHEHUSIM ypaBHEHUSIM
19 IIpakTuyeckas padora Nel [IpoBeneHne XMMHUYECKMX peaKUud Ipu
«IlonyueHue u pacio3HaBaHHE HarpeBaHuu. llpaBuna 0Ge3omacHOCTH HpuU
razoB». Uactpykuus o Th 75, paboTte ¢ eIKMMH, TOPIOYMMHU U TOKCUIHBIMHU
77. BEILIECTBAMU
20 PacTtBOpenue kak ¢pu3nko- SIBneHMsI, MPOUCXOAAIINE IIPU PACTBOPEHHUU
XUMHYECKU npouecc. Posib BoabI BEIIECTB — pPa3pyLICHHE KPUCTAJUIMYECKOU
B XUMHUYECKHUX PEaKIIUSIX. peLIeTKH, maddysus, Jyccouuanus,
TUApPATALIMS. Peaknum B pacTtBOpax
3JEKTPOJIUTOB. pH pacTBopa Kak MOKa3aTelb
KHCIIOTHOCTH  cpeAbl. ['maponus  comen.
3HaueHue TUAPONIM3a B  OHOJOTHYECKHX
00OMEHHBIX IpoLeccax
21 Jucconuanus 3JeKTpOIUTOB B Jucconumanusi  JIEKTPOJIUTOB B BOJHBIX
BOJHBIX pacTBOpax. CUIIbHBIC U pactBopax. CHJIbHBIE U CITA0BIE AIEKTPOIUTHI
ci1a0bIe AIEKTPOITUTHI. Peakuuu uwoHHOro oOMeHa B  BOJHBIX
pacTBOpax
22 IpakTnyeckas padora Ne2 COOTHOCUTH MPEJICTABUTENEH OPraHUYECKUX
«XUMHUYECKHE CBOMCTBA KUCIOT» u HEOPraHUYECKUX KHCJIOT c
WNucrpykuusa no Th 75, 77. COOTBETCTBYIOIIEH KJIaccu(pUKAIMOHHON
[IpoBeneHne XMMHUUECKUX ) 100(0)78
peakuuii B pacTBOpax OnuceiBaTh 0OIIME CBOMCTBA OpraHMYECKHX
1 HEOpraHM4ecKHx KHUcioT B cBere 1O/ u ¢
MO3ULIUU OKHCJIEHUSI-BOCCTAHOBJICHUSI
KaTHOHA BOJOPOJA MM aHUOHA KHCIOTHOIO
OCTaTka.
[IpoBoauTh, HaOmomaTh U OOBICHSITH
pe3yJabTaThl IMPOBEJEHHOIO  XUMHUYECKOTO
JKCIIEPUMEHTA
23 I'unponus. Cpena B BOAHBIX OOpatuMplii ¥ HEOOPATUMBIM T'MIIPOIU3BI.

pacTBopax: Kucias, HeUTpajibHasi,
menoyHas. Bogopoassii
nokasarensb (pH) pactBopa

I'mapomns coseidr m ero Tumbsl. ['uaponus
OpPraHWYECKUX  COEJUHEHHA B  KHUBBIX
OpraHM3MOB, KaKk OCHOBa OOMEHA BEIIECTB.
[TonsTne 00 »dHepreTMyeckoM oOMEHE B
KJIETKE U POJIM TUJPOIN3a B HEM.

Jlabopamopuvie Ucneitanue

WHJMKATOpaMu CpeAbl pacTBOPOB  COJIEH

onvlmeal.

Pa3JIMIHBIX TUIIOB.

Onpenenars TUI THAPOJIA3A COIU HA OCHOBE
aHanu3a e€ CoCcTaBa.

KnaccudunumpoBaTs ruponus conei

110 KaATHOHY U AaHUOHY.
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XapakTepu3oBaTh poJIb TUAPOJIA3A
OPraHUYECKUX COCIUHEHUN, KAK XUMUYECKON
OCHOBBI OOMEHA BEILECTB U SHEPTUU B KUBBIX
OpraHu3max.

IIpoBonuTh, HaAOMOAATH U ONHUCHIBATH
XUMHUYECKHH IKCIIEPUMEHT

24

OxucauTenpHo-
BOCCTAaHOBUTCIIbHBIC PCAKIINN.
DNEeKTPOIU3 pacTBOPOB U
pacriaBoB

OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEaKIUH
B MIPUPOJE, MPOU3BOACTBEHHBIX MPOIECCAX H
KHU3HEICATEIILHOCTH OpPTraHU3MOB.
OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
CBOWCTBA TPOCTBIX BEIIECTB — METAJJIOB
IJIAaBHBIX M MOOOYHBIX MOArpynm (Menp,
Kenezo) M HEeMETallJIOB: BOJIOpO/JIa,
KUCJIOpO/a,  TaJOreHoB,  Cepbl,  a30Ta,
dbocdopa, yrimepoma, kpemums. Kopposus
METAaJUIOB: BUIBI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJZIOB  OT  KOPpO3UHU.  Dnekmponu3s
pacmeopos u  pacniagos. Ilpumenenue
NEKMPOU3A 8 NPOMBIULIEHHOCTU.
Onpenenstsb OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKLUU KaK IPOLECCh
C  U3MEHEHMEM  CTeNeHeH  OKHCICHHS
JJIEMEHTOB  BEIIECTB, YYAaCTBYIOIIUX B
peaxkuuu.

PaznuuaTh OKHCIUTENs W BOCCTAHOBUTEID,
MIPOIECCHI OKUCIIEHUS U BOCCTAaHOBJICHHSI.
CocraBnars ypaBHeHus OBP Ha ocHoBe
3JIEKTPOHHOTO OajaHca.

25

KonTtpoabnas padora 3a 3
4eTBEPTh

OO6o0mIeHe U cucTeMaTu3alus 3HAHWKM 10
TeMe «XUMUYECKHE PEAKIII»

[TpoBoauTH OLICHKY COOCTBEHHBIX
JOCTHKEHHUI B YCBOCHHH TEMBI.
Koppektupopatb CBOM 3HAHUS B
COOTBETCTBHUH C TUIAHUPYEMBIM PE3yJIbTaTOM

26

Mertannbl. DIeKTPOXUMHUECKUN
pAA HaNIpsKEHUHA METaJIJIOB.
O0111e criocoObl MOTyYeHHS
MetauioB [loHATHE 0 KOppO3UK
MeTau1o0B. Crioco0b! 3aIIUThI OT
KOppOo3uu

®u3nyecKkue CBONCTBAa METAIIIOB, KaK
¢GyHKIMS UX cTpoeHus. [lenenne MeTamion
Ha TPYIIIbI B TEXHUKE U XUMUU. XUMHUECKHE
CBOMCTBa METANIOB U 3JIEKTPOXUMHUUECKUNA
pan HanpsokeHud. [lonsaTue o
METAIJIOTEPMUH (QTIOMUHOTEPMUH,
MarHueTepMuu U Jp.).
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Hemonctpauuu. Kosnekuns MeTajiios.
B3anmopeincTBue KOHLIEHTPUPOBAHHOM
A30THOM KHCIIOTHI C MEBIO. Bemblika
TepMuTHOMN cmecu. [loprper

H. H. bekerona XapaxkTepu3oBaTh
(u3nueckre U XUMHUYeCKHe CBONCTBA
METAJIJIOB KaK ()YHKIUIO CTPOCHHS UX aTOMOB
U KPUCTAJUIOB HA OCHOBE MpeACTaBIeHUI 00
OBP u nonoxxeHus: METaIOB B
3JEKTPOXUMHUUECKOM PsTy HANIPSXKEHUM.
Habiro1aTh ¥ ONMCHIBATD XUMUYECKHIA
SKCIEPUMEHT

27 Hemeramnbl. OkucauTenbHO- Hemeramner kak oxuciautenu. Hemetamns
BOCCTaHOBUTECIIbHBIE CBOMCTBA KakK BOCCTaHOBUTCIIH. Psan
THIUYHBIX HeMeTau1oB. O0mmas 3JIEKTPOOTPULIATEIILHOCTH. HEpTHBIE WIIH
XapaKTEPUCTUKA MOATPYIIIbI 0J1aropoIHBIC Ta3bl.
rajoreHOB HemoHcTpanuu. Konnekuus HeMeTauioB.

Benbimmka 4yépHoro mnopoxa. BertecHeHue
rajJloreHoB M3 UX pacTBOPOB JIPYrUMU
rajoreHamMu  OIHCBHIBATh 0COOCHHOCTHU
nojokeHus: HemetawioB B Ilepuonnueckoi
tabnmuue J[. Y. MenzaeneeBa, cTpoeHHE UX
aTOMOB U KPUCTAJUIOB.
CpaBHuBaTh CHOCOOHOCTh K AJUIOTPONHMH C
MeTaJlJIaMH.
XapakTepu3oBaTh o0uie  XUMHUYECKHe
cBoiictBa HemetraluioB B cBere OBP um ux
TTOJIOKEHUS HEMETAIIJIOB B pany
3JIEKTPOOTPULIATEIILHOCTH.
HaOmronaTh 1 onuceIBaTh

XUMUYECKUM SKCIEPUMEHT

28 Knaccudukanms HeopraHm4ecKux

COeIUHEHUN. XNUMHUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHUN

Kucnotsl ¢ Touku 3peHus aTOMHO-
MOJIEKYJIsIpHOTO yueHus. KucioTsl ¢ Touku
3peHUsl TEOPUH IEKTPOIUTHUECKON
nucconuanuu. Kuciorsl ¢ TOUku 3peHust
npoToHHOU Teopuu. O0IIKe XUMHYECKUe
cBoiicTBa kucnoT. Kiaccuduxanus KUcioT.

OcHOBaHUS ¢ TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIpHOTO yueHus. OCHOBaHUS C TOUKH
3pEHHS TEOPUH IICKTPOTUTHIECKOM
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nuccoruanuu. OCHOBaHUS ¢ TOUKH 3pEHUS
npoToHHOU Teopun. Kiaccuduxanms
OCHOBaHMI. XMMHUUYECKHUE CBOMCTBA
OpPraHUYECKUX U HEOPraHUYECKUX OCHOBAHMM

Knaccudukanms coneit. JKECTKOCTh BOABI U
criocoOrI e€ ycrpaneHus. [lepexon kapboHara
B THAPOKapOOHAT u 00paTtHo. O0mue
XHMMHYECKHUE CBOMCTBA COJICH

29 Nunukatopel. KayecTtBeHHbIE 1 WNunukatopel. KauecTBeHHBIE peakluu Ha
peaknuy Ha HEOPraHUYECKUe HEOPraHWYECKHE  BEIIECTBA M HOHBI.
BELIECTBA U HOHBI. MopenupoBaHue XHMHMUYECKUX IIPOLIECCOB.
MopenupoBaHrue XUMHUYECKUX CocraBnenue u pelieHue LIETI0YEK
IIPOLIECCOB XUMHUYECKOTO MTPEBPAIICHUS BELECTB.

30 IIpakTnyeckasi padora Ne3 1
«Pacnio3HaBaHue BEIIECTBY Pemenue skcriepuMeHTaNbHBIX 3324 110
HNucrpykuusa no Th 75, 77. TeMme: «Pacro3HaBaHue BEIIECTBY»
KavecTBeHHBIN aHanIu3 BEUIECTB [TnarupoBaTh, MPOBOIUTH, HAOIIOIATH

Y OIKCHIBaTh XUMUYECKHUM SKCIIEPUMEHT C
COOJIOZICHUEM MPABUJI TEXHUKHU
0€30MacHOCTH

31 O00011IeHIE U CUCTEMATU3AIUS 1 Knaccudukamms HEOPTraHUYECKHUX u
3HaHUHI O CTPOCHHUM U CBOMCTBAX OPTraHWYECKUX COEOUHEHUN. XUMHUYECKHE
HEOPraHMYECKHUX M OPraHU4YeCKHX CBOMCTBA OCHOBHBIX KJIaCCOB
BEILIECTB. HEOpPraHUYECKUX u OpPraHUYECKUX

32 I'onoBasi koHTpOIbHAS padora |1 COEIMHEHU N [IpoBoauTh OLIEHKY
no xumum 3a 11 kaacc COOCTBEHHBIX IOCTUKEHUI B YCBOEHUH TEMBI.

Koppektupoats CBOM 3HaHUS B
COOTBETCTBHH C IIJIAHUPYEMBIM PE3YyIbTaTOM
Pasznen 5. Xumus u ku3nb (2 4.)
33 XHMHS B CTPOUTEIBCTBE 1 Hement. beron. Ilombop omnTuManbHBIX
CTPOMUTENbHBIX MaTEepHaJIOB B MPaKTUYECKOU
JESATEIbHOCTH YEJI0OBEKA
34 XuMus ¥ SKOJNOTUsl. XUMHUS U 1 XHMMHUUYECKOE  3arpsA3HEHUE  OKpYXKarolen

CEJILCKOE X031 CTBO

cpeapl u  ero mociencteus.  Oxpana
ruzipocdepsl, MouBbl, arMochepsl, GIOpHl U
dayHBl OT XHUMHYECKOTO  3arpsi3HEHHUS.
MuHepalbHbIe ¥ OpTaHWYECKHE YI0OpEHUsI.
CpencrtBa 3allUThl pACTEHUN.
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