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®denepanpHas pabodass mporpaMma 1Mo ydeOHoMy mpeameTy «Xumus» (yriyOonEHHBIA
ypOBeHb) (TIpenMeTHast 00sacTh «EcTecTBeHHO-HayYHBIC TIPEIMETHI») (J1ajiee COOTBETCTBEHHO —
nporpaMMa Mo XHMHH, XUMHS) BKJIIOYACT MOSCHHUTEIBHYIO 3aIllUCKY, COJAEp)KaHHe O0y4eHus,

IJIAaHUPYCEMBIC PE3YJIbTAThl OCBOCHUA IIPOTPpAMMBI 110 XUMHHU, TEMATUYCCKOC IMJIaHUPOBAHUC.

MOSACHUTEJIBHAS 3AITUCKA

[TporpammMa 1Mo XMMUM Ha YpOBHE CpeAHEro ooiero oopasoBanus pazpaboTana Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEro
obmero o6pazoBanusa(P@OIl COO), npexncraBieHHbIXx B DenepanibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu npemnogaBanusi yueOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHu3amusx Poccuiickoii @enepanuu, peanu3yrOmUuX
OCHOBHbBIC 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIYONEHHOTO H3yYEHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi yuamuxcsi 10-11 kmaccoB. W3ydenue mpenmera,
peanu3yeMoe B YCIOBUSAX JU(PPEpeHIMPOBAHHOrO, MPOQMIBHOTO OO0yYeHUs,, MPHU3BAHO
o0ecnieunTh 0OIIE00Pa30BATENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTaludd UX K OBICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HHM B COLUYME, a
TaKXe /s MPOAOIDKEHHs OOYy4YeHUs B OpraHu3alMsx MpodecCHOHAIbHOro 00pa3oBaHus, B
KOTOPBIX XHMHS SIBISIETCA OJHOW W3 NMPHUOPUTETHBIX AMCUUIUIMH. B mporpamme mo xumuu
Ha3HayeHHe MNpeaMeTra «XUMUsS» MOoJIy4daeT MOAPOOHYI0 HMHTEPHPETAlUI0 B COOTBETCTBUM C
ocHoBononaraomumMu  nonoxeHusiMu - ®I'OC  COO o B3auMOOOYCIIOBIEHHOCTH — LIEJEH,
COJIepKaHus, pe3ybTaToB OOy4YeHHMS M TpeOOBaHMH K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.
CBUIETETHCTBOM TOMY SIBJISIOTCS CIIEAYIOIINE BBINTOJIHAEMbIE IPOrPaMMON IO XUMUU (PYHKIUH:
v MH(OPMALIMOHHO-METOIUYECKasl, pealu3alus KOTOpoM oOecrednBaeT IOJIy4EeHUE
IPEJICTaBICHUS O LIENSAX, COJAEp)KaHUM, OOIIel cTpaTeruu OOy4yeHHs, BOCHUTAHUS U Pa3BUTHS
00yJaroImuxcst CpeICTBAMU PEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MPOpuIIs;

v OpraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpas MpeaycMaTpUBaeT ONpejeieHHue: NMPUHIIUIIOB
CTPYKTYPUPOBAHHUS U TIOCIIEI0BATEIILHOCTH U3yU€HUsl Y4eOHOro MaTepuaia, KOJIMYECTBEHHbBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IMOAXO0J0B K (POPMHUPOBAHHUIO COJIEPKATEIBbHON OCHOBBI
KOHTPOJISI M OIIEHKH O0Opa30BaTENbHBIX JOCTHXKEHUH OOy4aromuxcs B paMKax HWTOrOBOU
aTTecTanuy B opMe €AMHOTO rocyIapCTBEHHOI0 9K3aMEeHa M0 XMMUHU.

IIporpamma uist yriry0JIEHHOTO U3yYeHUS] XUMHUM:

v YCTaHABIIMBAET UHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTeNIbHOE ISl U3YUYEHUS B
paMKax OTAETbHBIX Mpoduiel, MpeaycMaTpuBaeT paclpeelieHue U CTPYKTYpUPOBaHUE €ro 1o
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3ziesaM Kypca;

v na€T MpUMEpHOE paclpesesieHre Y4eOHOTO BPEMEHM, PEKOMEHYeMOro JUIsl U3y4eHUus
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v npeajaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTh U3YUEeHHs yueOHOro MaTepuaia ¢ y4€ToM
JIOTUKU TOCTPOCHUSA Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

v Na€T METOAMYECKYK0 WHTEpIpeTalui Lelned M 3a4ad  U3y4eHus IpeaMeTa Ha
yIIIyONEHHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro OO0IIero
o0pa3oBaHMs, COJCPXKATEIBHON XapaKTePUCTUKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNnbHOM MporpaMMmbl cpefHero oOuiero oOpa3oBaHHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BHJOB y4eOHO-TT03HABATEIbHBIX
JIEHCTBUI 00YJaronIerocst Mo OCBOSHUIO COJIEPKaHUs TIPEeIMETA.

[Io Bcem Ha3BaHHBIM TMO3ULHUSAM B TMpOrpaMMe IO XHMHHU [PEAyCMOTpEeHa
MIPEEeMCTBEHHOCTh C OOy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOrO 0O0IIero ooOpazoBanus. 3a
npeleiaMu  yCTAaHOBJICHHOM MPOrpaMMON MO XUMHHM  00s3aTenbHONW  (MHBapUaHTHOWN)
COCTaBIISIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» 0CcTaéTcs BOSMOXKHOCTh BBIOOPA €ro
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAENATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO poduis o0yueHus.

B cootBerctBUM ¢ koHuentyanbHbiMH TosioxkeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriryOJIEHHOTO YpOBHEH B cucTeMe U(PepeHIIMPOBAHHOTO 00yIeHHS Ha
YPOBHE CpeHero o01ero oopa3oBaHusl XUMUS HA YPOBHE YIiayOJIEHHOTO U3YUEHHUs HaIpaBlieH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4EHHUS CIELUUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccnoHaibHOro oopasoBanus. B aToil cBsi3u
U3y4eHUE TMpeaMeTra «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIdpeHHe WU
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCSs, BBIOpABIIMX
onpeAenéHHbIi NpoPuiib 00y4eHHs], B TOM YHUCIJIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYSHUS
XUMHUYECKOTO 00pa30BaHUs B OPTaHU3ALUAX TPOPECCHOHATIBHOTO 00pa3oBanus. Hapsiay ¢ atum,
B cere TpeboBaHuii ®I'OC COO Kk IIaHHpyeMbIM pe3yibTaTaM OCBOCHUsS (enepaabHOI
00pa3oBaTeNbHONW MPOTrpaMMbl CpeHEro oduiero oOpa3oBaHUs M3ydeHHE HpeaMeTa «XUMH»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 33/1a4 BOCIMTAHUS U COLIMAIILHOTO Pa3BUTHsI 00yJaroIuxcs,
Ha (OPMHUPOBAHKE y HUX OOIIENHTEINIEKTYaJIbHbIX YMEHUN, YMEHUN pallMOHAINU3aIUKi y4e0HOTo
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMMEIOIMX  MEXIUCIMIIIMHAPHBIH,
HaJIPEeIMETHBIN XapaKTep.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumusi» U «OOmmas ¥ HeopraHU4ecKas
XUMUS» COCTABIIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4€HUs IpeAMETa. JTa CUCTEMa 3HAHUU IOIY4aeT ONpPENeI€HHOE TEOPETUUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMUTH  CYHIECTBEHHO  OOJbIIMH  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJIéHHOM ypOBHE M3y4deHHUs TpeaMeTa obdecredeHa
BO3MOXXHOCTh 3HAQYUTEIBHOTO YBEJIMYEHUs O0O0bEMa 3HAHUW O XHUMHUYECKHUX DJIEMEHTax u
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUS U yrIIyOJeHUs MPEICTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUii, pacCMaTpPUBAEMBIX C
TOYKH 3pEHHUS] XUMUUECKON KMHETUKHU U TepMOJUHAMUKU. M3ydueHne nepruoanyeckoro 3aKkoHa u

[lepuoanueckoit  cucTeMbl  XUMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
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KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHYECKask CBSI3b O0OBSICHSETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKM 3peHHs] MeXaHU3MOB e€ oOpa3oBaHus. V3yueHHe THIIOB pEaKUUN JOMOIHSAETCA
(dbopMHEpOBaHKEM NPEACTABICHUN 00 AJIEKTPOXUMUYECKUX MPOIIECCaxX U AIEKTPOJIN3E PACIIaBOB
U PacTBOPOB BellecTB. B Kypce opraHMueckod XHMHHM TPU PACCMOTPEHUU PEaKIMOHHOM
CITOCOOHOCTH COSMHEHUN yJIeIseTCsl 0c000€ BHUMAHUE BOMPOcaM 00 3JIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIHid.

B T0 e BpeMs B colep)KaHHM MpeaMeTa JJIsl KIIACCOB XUMHKO-OMOJIOTHYECKOT0 MPpOoduIIs
OonbIIMiA yIeTbHBIN Bec OyleT MMEeTh OpraHuyeckas Xxumus. B aToMm ciydae mpegocraBisercs
BO3MOXKHOCThH AJis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUSI XUMHUYECKON OpraHu3alui KJIETKU KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K NPUMEpPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIUMHUJBI, OCNKH, YIJIeBOAbI, HYKJICHHOBBIE KUCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaB€ M CBOWCTBAX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB MTO3HAHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX 3HAaHUH M3y4YeHUE TpeaMeTa
«Xumus» Ha YrayOJIEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SIX C Y4eOHBIMH
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATypar.

[Tpu m3yueHnn ydeOHOrO mpeaMera «XUMHs» Ha YIiayOJEHHOM YpOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTENEHHOW 3HAYMMOCTH sBigeTCs (OPMUPOBAHHE OCHOB HAYKH XHMHHM KaK OOJacTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JEATEIIbHOCTH YeJIOBeKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. Pemienue 3Toil 3ajaun Ha yriyOJIEHHOM ypOBHE M3YYEHMUS
IpeMeTa MPeAnoiaraeT peain3aluio TAKUX HeJlei, Kak:

v (dbopMHpOBaHUE MPEICTaBICHUI: 0 MaTepUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SBIICHHH TPUPOJABI, O MECTE XHUMHH B CHUCTEME ECTECTBEHHBIX HayK M eé
BeAyIIeH pOJM B OOECIIEYCHHWH YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA: B PEUICHWU IMPOOIIEM
HKOJIOTHUECKOM, SJHEPreTUUECKON M MUIEBOM 0€30MacHOCTH, B pa3BUTUH MEAULIMHBI, CO3AaHUN
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHMKOB DHHEPIrUH, B O0OECHEUEHUH palMOHAILHOIO
IPUPOIONIOIB30BAHMUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEIIOBEKA, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IPHPOTHON CPEJIE;

v OCBOCHHME CHUCTEMbl 3HAHMUH, JIEKAIIUX B OCHOBE XHWMHYECKOH COCTaBIIAIOLICH
€CTeCTBEHHO-HAYUYHOW KapTUHBI MHpa: (pyHIaMEHTaIbHBIX MOHATHIA, 3aKOHOB U TEOPUN XUMMHU,
COBPEMEHHBIX MPEJCTABICHUH O CTPOSHUH BEIIECTBAa HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJICKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX
NPOTEKaHUs XUMHYECKHX PEaKIMHd, 0O XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JAMCIEPCHBIX
cucreMax, 00 0OIMX HAyYHbIX IPUHIMIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

v dbopmupoBaHre y OOyYarOMMXCS OCO3HAHHOTO TIOHUMaHHS BOCTPEOOBAHHOCTH

CHUCTEMHBIX XUMHYECKNX 3HAHHH JJIsA OOBSICHEHHST KIIOYEBBIX I/Illeﬁ n npo6neM COBpeMeHHOﬁ
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XUMHUH, A7 OOBSACHEHUS U TPOTHO3UPOBAHUS SBIICHUH, HMMEIOUIMX €CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOTO PElIeHUsI MpodJIeM, CBI3aHHBIX C XUMUEH, POTHO3UPOBAHUS, aHATIU3a U
OLIEHKU C TIO3MIIMHI SKOJIOTUYECKOI 0€301MacHOCTH MOCIEICTBUI OBITOBOI M MPOU3BOACTBEHHOMN
JACATCIIbHOCTH YCJIOBCKA, CBSI3aHHOM C XHMHYECCKUM IMPOU3BOACTBOM, HCIIOJIb30OBAHUCM H
nepepaboTKOH BEIIECTB;

v yrayOjeHue TMpeACTaBIeHUNM O HaydyHbIX METOJax IO3HAHMS, HEOOXOIUMBIX JUIs
nproOpeTeHns] yMEHUI OPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBSICHEHUSI XUMUYECKUX SIBIICHHM,
HMCIOIIUX MCCTO B ITPUPOJIC, B HpﬂKTH'—IGCKOﬁ JACATCIIbPHOCTH U HOBCGI[HGBHOﬁ KHU3HU.

B mutane peanuzanuu nepBoodepeHbIX BOCIIUTATENBHBIX U Pa3BUBAIOIINX (DYHKIIUHN 1I€TOCTHOM
CUCTEMBI CpeJlHero oouiero oOpa3zoBaHus IpU U3YYEHHUH NpeaMeTa «XUMUsS» Ha yriayOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh TPUOOPETAIOT TAKKME LeJIM M 3aa4M, KaK:

v BOCIIUTAaHHE YOSIKIEHHOCTH B TIO3HABACMOCTH SIBIICHUH TIPUPOJIBI, YBAKEHUS K MIPOIECCY
TBOPYECTBA B 0OJACTH TEOPETUUECKUX M MPUKJIAJHBIX UCCIECIOBAHUI B XUMUHU, (POPMUPOBAHHE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

v pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEMH;

v pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOy4aromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa3OBaHHUIO M
HETPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MPOQEecCHOHATBHON M OOIIECTBEHHOM
JESITEIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBbIO M MOTPEOHOCTH B 30POBOM
o0pase KU3HH;

v dbopMUpOBaHME YMEHUH ¥ HABBIKOB Pa3yMHOIO0 MPUPOJIONOIL30BAHUS, PA3BUTUE
HKOJIOTUYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-TIOJIE3HON HSKOJOTUYECKON

JIeSITENLHOCTH.

OO11ee 4ncio YyacoB, pEKOMEHI0BAaHHbBIX /ISl M3yYeHHs] XMMUU Ha YriyOieHHoM ypoBHe, — 204

yacoB: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC

I'naBa 1. [loBTOpeHue u yriay0JieHue 3SHAHUH

ATOMHO-MOJIEKYJISIPHOE y4eHue. BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOIO CTPOECHHS.
KauecTBeHHBII M KOJMYECTBEHHBIM C€OCTaB BellecTBa. MouisipHass M OTHOCHUTENIbHAA
MOJIEKYJISIpHAsl Macchl BeniecTBa. MoJipHas 401 U MaccoBasi 10JIs 2JIEMEHTA B BELIECTBE.
Crtpoenue aroma. AtomHas opOutanb. [IpaBuma 3amosHEHUs HIIEKTPOHAMU ATOMHBIX
opbutaneii. BanentHusle 31exTpoHsl. [lepuonnyeckuit 3akoH. ®opmynupoBKka 3aKoHa B CBETE
COBPEMEHHBIX MPEACTABIEHUN O CTPOEHHMU aroMma. V3MEeHEHHE CBOWMCTB DIIEMEHTOB U MX
COEIMHEHUH B IEpUOIax U Irpynmax.

XuMHYecKasi CBsI3b. DJIEKTPOOTPHULIATENbHOCTh. Bunbl xumuueckoil cBsizu. MoHHast CBA3b.

KoBanentHas HenossipHas U nojsipHasi cBsi3b. OOMEHHBIN U TOHOPHO-AKLIETITOPHBIN MEXaHU3M
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00pa3oBaHuUsl KOBAJIEHTHOM MOJIAPHOUM CBs3W. ['eomMeTpusi MoJIeKyabl. MeTalmndyeckas CBs3b.
Bonopoanast cBs3b. ArperatHble COCTOSIHMSI BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK:
aTOMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKaSI.

Pacuersl mo ¢gopmynaM u ypaBHeHHSM peakuuid. I'a3oBbie 3akoHBI. YpaBHeHHe Kiaiinepona-
MenneneeBa. 3akoH ABoraapo. 3aKOH OObEMHBIX OTHOIICHUH. OTHOCUTENIbHAs IUIOTHOCTH
ra3os.

Knaccugukanuss XMMHYECKHX pPEaKIUil MO pa3IYHBIM TpPU3HAKaM CpaBHEHUs. V3meHeHue
CTENEHH OKUCIIEHUS 3JIEMEHTOB B COEAMHEHUSIX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
Okucnenre M BoccTaHOBIEHUE. OKHUCIUTENM WU BOCCTAHOBUTENINW. MeTOJ 3JIEKTPOHHOIO
Oananca. [lepmaHranat Kaiausi Kak OKUCIHUTEb.

Baxuelimme KiIacchl HEOPraHMYECKUX BEIIECTB. ['€HETHMYecKas CBsA3b MEXAY Kiaccamu
HEOPraHMYECKUX coeAnHEeHU. Peakiinu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CrocoObl BBIpRKEHHUS KOJMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas OIS
(mpolleHTHAsT  KOHIIEHTpalus), MoJspHass  KoHIeHTpanus. KomgougHele  pacTBOPBI
KomnekcHbie coeaunenus. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTellb, JIUTaH IbI.
KoopannanyronHnoe unciio. HomeHknaTypa KOMIIIEKCHBIX COCIMHEHHM.

JKCcNepUMEHTAIbHbIE METOAbI N3y4YeHHs BeleCTB U UX NpeBpalieHui

JdeMoHcTpanum:

1. Mozenu KpUCTANIMYECKUX PEUIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB
(rpaduta u anmasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHUS);

2. Bunsl Tabnun «llepuonnyeckas cucreMa xumuueckux snemeHToB [1.M. MenzaeneeBay;

3. oOpa3ipl HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KIACCOB;

JlabopaTopHble ONBITHI:

OMbITHl, WJUIIOCTPUPYIOLINE XMMHUYECKHE CBOMCTBA KJIACCOB HEOPraHMYECKHUX BEUIECTB;
ONpe/IeJIEHUE PacTBOPOB KHUCJIOT M IIEJIOYEH C MOMOIIBI MHIAMKATOPOB; PEAKUHUU HOHHOIO
0o0MeHa; THJIPOJIN3 COeil.

IIpakTuyeckas padora Ne 1 «Peakunyu HOHHOTO OOMEHa.

IIpakTuueckas padora Ne 2 «['uaponus coneii».

Kontpoabnas padora Nel «OCHOBBI HEOPraHUYECKON XUMHUI.

PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIIUN.

Pemenue 3aau no teme «PacTBOpbI».

I'naBa 2. TeopeTnueckue OCHOBHBIEC IIOHATHS OPTAHMYECKON XUMHUM

[Ipenmer opranuwdeckoit xumud. OCOOEHHOCTH OPraHMYECKHMX BEIIECTB. 3HAYCHHE
opraHnueckoi xuMuu. [IpuarHBl MHOTOOOpa3Hsi OpraHUYEeCKUX BEIIECTB. YTIEPOIHBIN CKEJIeT,
€ro THIbI: [IUKJINYECcKUe, auukinnyeckue. KapOouukinnyeckue U reTepoluKINYEcKue CKEJEThI.
Buael cBsizeil B MOJIEKyJIaX OpPraHMYECKHX BEIIECTB: OJWHAPHBIE, JIBOWHBIC, TPOMHBIE.
W3meHeHne sHEpruu CBsized MEXIy aTOMaMM YIJIEpOJa MPU YBEIMYEHHH KPAaTHOCTH CBSI3H.

Hacerimensbple 1 HEHACHIIIIEHHBIE COSIMHECHUS.



DIIEKTPOHHOE CTPOCHUE M XMMHUUYECKHE CBSI3M aroma yriepozaa. [ mOpunuzamust opOuTanei, ee
TUMBI 1711 OPTAaHUYECKUX COCTUHEHUM: sp3, sz, sp. O6pa3oBaHue G- U M-CBA3EH B MOJIEKYJIaX
OPraHUYEeCKUX COCIUHECHUM.

OCHOBHBIE TIOJIOKEHHUSI CTPYKTYPHOM TEOPUU OPraHUYECKUX COCIUHEHUU. XHUMHUUYECKOe
ctpoenue. CtpykrypHas ¢opmyna. CTpykTypHas U MpOCTpaHCTBEHHas mzomepus. M3omepus
yriaepogHoro — ckenera. M3omepus nosoxkeHus.  MexknaccoBas — u3omepus.  Bunubl
IIPOCTPAHCTBEHHOM n3oMepuu. Ontudeckas nzomepusa. ONTHYECKUE aHTUIO/bl. XUPAIbHOCTD.
XupaJlbHbIE U aXUpPaIbHbIE MOJIEKYJIIBI.

['eomeTpuueckas uzomepus (uuc-, panc-uzomepusi). 'omonorus. 'omonoru. ['omonoruueckas
pa3zHocTh. ['OoMonoruyeckue psasl.

OnekrponHbie 3hdexTel. CrocoObl 3amucell peaknuii B opraHudeckord xumun. Cxema o
ypaBHEHHUE. Y CIIOBUS MpoBeIeHUs peakiuid. Kiaccudukanus peakiuii OpraHnuecKrux BEIeCTB
[0 CTPYKTYpPHOMY IIpU3HAKY: 3aMElLIE€HUE, NPHUCOECIUHEHUE, OTILIEIUIeHue. MexaHu3Mbl
peakiuii. CriocoObl pa3pbiBa CBs3U yriaepoa-yriaepos. CBoOoAHbIE paguKaibl, HYKICOPHUIbI U
AIEKTPOPUIIBIL.

Knaccudukamuss opraHMYecKMX BemIeCTB M peakuuid. OCHOBHBIE KIJIACCHI OPraHHUYECKUX
coenqunenuil. Knaccudukanuss opraHndeckux COEAMHEHUN MO (YHKIIMOHAIBHBIM TPYIIIIaM.
DJIEKTPOHHOE CTPOCHHUE OPraHMYECKUX BeleCTB. B3auMHOe BIMSIHUE aTOMOB U IPYIIIT aTOMOB.
WunykTuBHBIE u Me3oMepHBIH 3dexTsl. I[IpencraBienne o peszonance. Howmenxiatypa
OpraHMYEeCcKUX BellecTB. MexayHapoaHasl (CucTeMaTHYecKas) HOMEHKIATypa OpraHu4ecKuX
BEILECTB, €€ MNpUHLUIBL. PaimoHanbHas HOMeHKJaTypa. OKHCIIEHHE U BOCCTAHOBJICHUE B
OpraHUYECKON XUMUH.

JKCNepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHUs BellleCTB M UX NMpeBpalleHuil

JleMOHCTpALMM: MOJIETT! OPTaHUYECKUX MOJIEKYJI.

KontpoabsHast padora Ne 2 «OCHOBHBIE OHATHS OPTaHUYECKUX COEAUHEHHID.

Pemenne 3amay M BBINOJIHEHHWE YNPaKHEHUN MO TeMe «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy B OpraHMYECKON XUMUN»

I'naBa 3. Yruesonopoasbl

Aaxanbl. CTpoeHHe MoJeKkyabl MeTaHa. OOmas XapakTepUCTHKa Kiacca, (U3NYecKue |
XMMHUYECKHE CBOICTBA (TOpeHue, KaTaIUTHIECKOe OKHCICHHE, TaJOTeHUPOBaHNe, HUTPOBAHHUE,
KPEKHUHT, NUPONM3). MeXaHu3M peakluy XJIOPUPOBAaHUS MeTaHa. AJIKaHbl B TMPUPOJE.
CuHTeTH4eckre CrnocoObl TMOJy4YeHHs ajKaHoB. MeTolbl TMOJIyYeHUsS aJIKaHOB U3
IKUITAJIOreHU 0B (peakuus Bropia), 1ekapOoKCHIMpOBaHUEM Cojiel KapOOHOBBIX KHUCIOT H
AIIEKTPOJIM30M PAaCTBOPOB COjiel KapOOHOBBIX KUCIOT. [[puMeHeHune aaKaHoB.

Hukaoankanbl. OO0mmas xapakTepuCTHKa Kiacca, (U3HUYECKHE CBOWCTBA. Buapl m3omepum.
HanpsokenHble 1 HEHaNpsbKEHHBIE LUKIIBI. XMMUYECKHE CBOWCTBA LUKJIONpONaHa (TOpeHue,
THJIPUPOBAHUE, TPUCOEAMHEHUE TaJOreHOB, TaJOr€HOBOJOPOJOB, BOJABI) M IIMKJIOT€KCcaHa
(ropeHue, XJIOpUpOBaHHME, HUTpoBaHMe). llodmydyeHuMe IMKIOAIKAHOB U3 alKaHOB M

UTajJoreHaJKaHoB.



Aakenbl. OOmas xapaktepuctuka kiacca. CTpoeHHE MOJIEKYIbl 3TuieHa. Duznueckue
CBOICTBa aJIKEHOB. ['eomeTpuyeckas M30MEpUs AJIKEHOB. XHMHYECKHE CBOMCTBA aJKEHOB.
Peakuuu mnpucoenquHeHUss 1O KpaTHOM CBSA3M - TUAPUPOBAHUE, TaJIOTEHUPOBAHUE,
THJIPOTraJiOTeHUpOBaHue, ruaparanus. [IpaBmio MapKkoBHHKOBAa U €ro OOBSICHEHHE C TOYKH
3peHus IEKTPOHHOM Teopuu. B3aumoseiicTBue ajakeHoB ¢ OpOMOM U XJIOPOM B ra3oBoii (aze
win Ha cBery. OKuCleHHe alKeHOB (TOpeHHe, OKHCIEHUE KHCIOpPOJOM B TMPUCYTCTBUU
XJIOpUJIa MaJuIaaus, 1oj AEUCTBUEM cepedpa, OKUCIEHUE TOPSIYUM MOJKHUCIEHHBIM PacTBOPOM
IIepMaHraHara kauus, okuciaeHue no Baruepy). Ilonumepusauus. IlonydeHue ankeHOB u3
AJKaHOB, AJKUJITAIOTCHUIOB U JUTAJIOreHAJIKaHOB. [[puMeHeHne 3TuiIeHa U IpOIUIIEHa.
Aakaguenbl. Krnaccudukanus  AMEHOBBIX — yriieBoAoponoB. CoOmpsbKeHHbIE — JUEHBI.
®dusnueckue U XUMHUYECKHME CBOMCTBAa NUMBHHWIA U u3onpeHa. 1,2- u 1,4-npucoearHeHue.
[Momumepusanus. Kayuyku. Bynkanuzanus kayuykos. Pesuna u 56ouut. CuHTe3 OyTagueHa us3
OyTaHa 1 3TaHOJA.

Aakunbl. OOmas xapaktepuctuka. CTpoeHHE MOJIEKybl aneTruieHa. Duznyeckue Hu
XUMHYECKHE CBOWMCTBA AJIKMHOB. Peakiuu NmpHCcOeIMHEHHs TaJOreHOB, rajioreHOBOAOPOJIOB,
Boabl. ['mapupoBanue. Tpumepusauus v aumepusanus aneTwieHa. KUCIOTHBIE CBOMCTBa
AQJKUHOB C KOHIIEBOM TpOWHOW CBA3BIO. AueTwnuabl. OKUCIEHHUE AIKUHOB PAaCTBOPOM
nepmanranara kanusi. [Ipumenenue anetwieHa. KapOuaHblii MeToa MONy4YyeHUs alleTUIICHA.
[Tuponu3 metana. CHUHTE3 aIKMHOB AJIKUJIMPOBAHUEM allEeTUIIUIOB.

Apensbl. [lonstue 06 apomatuunoctu. I[lpaBuno Xrokkens. beH3on — cTpoeHre MOJIEKYIIHI,
¢dusnueckue cpoictBa. ['omonoruueckuii pan Oenzona. M3omepuss nu3aMenieHHbIX OSH30JI0B
Ha TmpuMepe KcuioiioB. Peaknuu 3amemieHuss B OEH30JIbHOM siipe (TaJIOT€HUPOBAHHE,
HUTpOBaHUe, aJKWiIMpoBaHWe). Peakuuum mnpucoenuHeHuss K OeH30dy (TUApUPOBAHME,
xjopupoBaHue Ha cBery). OcoOeHHOCTH XuUMUU alkuiben3osoB. [IpaBuna opueHTAIIMN
3aMECTUTENEN B peaklusax 3aMmelleHus. bpomupoBaHue u HuUTpoBaHue Toiyosa. OKHCIEHHE
QIKUIOCH30JI0B PAcTBOPOM IE€pPMaHraHata Kanus. [ajoreHupoBaHHe aJKWIOCH30JI0B B
OoxoByto 1emnb. Peakius Bropra- durrura kak MeTon cUHTE3a alKuiaOeH30510B. CTUPOIT Kak
pUMep HENPeeIbHOTO ApOMATUYECKOT0 COEAMHEHHUS.

IIpupoaHble MCTOYHMKH YrieBoaopoaoB. IlpupoaHbiii W monyTHBIH He(TAHBIE Ta3bl, UX
coctaB, ucnonb3oBaHue. Hedtp kak cmech yriaeBojgopooB. IlepBuuHas M BTOpHUYHAs
nepepabotka HepTu. Pupopmunr. KameHHbIi yrons.

I'eHeTnyeckasi CBSI3b MeXKAy Pa3IUYHbBIMM KJjaccaMM yrieBoaopoaoB. llemouku
IIPEBpaALICHU MEXy KJlaccaMu YIJIEeBOAOPOJO0B. KauecTBeHHBbIE peakllMM Ha HENPEAEIbHBIE
YIIIEBOIOPOABI.

JKcNnepUMEeHTAIbHbIE MeTO/Ibl H3yYeHHUs] BellleCTB M UX NpeBpalleHuii

JleMOHCTpaluM: rOpeHNe MeTaHa, 3TUJIeHA, alleTHJIEHa; OTHOIICHWE METaHa, dTHIICHA,
arieTuseHa 1 0eH30j1a K pacTBOpaM IepMaHraHara Kaius u OpoMHON Bojie; 00paslibl JacTMace,
Kay4yyKOB U pe3uHbl; BUjeopparMeHT «Bynkanuzanus pe3unsl»; 5. koutekuuu «HedTs» u
«YTOoNnb.

KonTpoabsnas padora Ne 3 «YrieBoaopoas».



Pemnienue 3a1a4 v BHIMOJHEHUE YIIPAKHEHUN 110 TEME «AJIKAHBI».

Peuienue 3a1a4d v BHIMOJHEHUE YIPAKHEHUN 110 TEME «AJIKEHBI.

Pemenue 3a1a4 v BbIIIOJIHEHUE YIPAKHEHUH 110 TEME «APEHBI».

Pemenune 3agay u BBINOJHEHHE YHOpakHEHUH 1O TeMe «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuy B OPraHUYECKOU XUMUMY.

Haxoxxnenue MouiekyiqsipHOH (hopMysbl BellecTBa 110 MAacCOBBIM JIOJSIM BXOJSIIMX B HEro
XUMHUUYECKHX 3JIEMEHTOB.

Haxoxnenne MonekynsapHoi (GopMmyiasl ra3oobpasHoro BemiectBa 1o Mmacce (00bemy,
KOJINYECTBY BELIECTBA) IPOJYKTOB CrOPAHUS €ro MapoB 0 KaKOMY-IH00 APYyroMmy rasy.
Haxoxxnenne MoinekyasipHOH ¢opMynbl Ta3000pa3HOro BemiecTBa 1o Macce (00bemy,
KOJIMYECTBY BEILIECTBA)

IPOJYKTOB CrOpaHUsl M IUIOTHOCTH €ro MapoB MO Kakomy-i1ubo apyromy razy. Ompexpenenue
MOJIEKYJISIPHON (hOpMYJIbI T'a3a O €ro OTHOCUTEIbHOM MIIOTHOCTH.

I'naBa 4. Kuciopoacoaepxamme opranudecKue coeInHeHust

Cnuprbl. HomeHknatypa u u30Mepusi CHUPTOB. TOKCHMYECKOe JEHCTBUE HA OpraHu3M
MeTaHojda M JTaHona. Puznyeckue CBOICTBA MPEAENIbHBIX OJHOATOMHBIX CIIUPTOB.
XUMHUECKHEe CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKLUU 3aMELEHHs THAPOKCUIBHOM
IPyNIbl Ha rajloT€H, MEKMOJIEKYJISIDHAs M BHYTPUMOJIEKYJIApHAs JEruparanus, OKHCICHUE,
peaKIu YTIeBOAOPOJAHOTO paaukaia). AJKOTONATHL. [Maponu3, alKwiMpoBaHUE (CUHTE3
npocThiX 3pUpoB 1Mo Bumbsimcony). [IpoMBINIUICHHBI CHHTE3 MeTaHOJIa. MHOTOaTOMHEIE
COMPTHI. DTWIEHITIMKOIb U TJULEPUH, UX (U3MYECKHe U XUMHuYeckue cBoicTBa. CuHTE3
JUOKCaHa W3 OSTWICHIVIMKONA. TOKCHYHOCTh STUIICHIIMKOJA. KadecTBeHHas peakuus Ha
MHOroaToMHble cUpThl. [IpocTeie Apupbl Kak U30MEPbI MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB.
CpaBHeHuEe MX (PU3MYECKMX M XMMHUYECKHX CBOWCTB CcO crnupTamu. Peakuus paciienseHus
HPOCTHIX A3PUPOB HOIOBOJOPOIOM.

®enouabl. Homenknarypa u um3omepusa. B3aumHOe BiMsHME TIpynI aTOMOB Ha IpUMEpE
¢denona. dusznyeckue U XMMHUYECKHE CBOWCTBa (eHojla U Kpe3osioB. KucimoTHble cBOMCTBa
(GeHooB B CpaBHEHHMU cO chnupTamMu. Peakuuu 3amenieHuss B OEH30JBbHOM  KOJIbLE
(ramoreHupoBaHue, HUTpoBaHue). Okucienue QenonoB. KauecTBeHHble peaknuu Ha (EHOIN.
[Tpumenenue penomna.

KapGonuniabHble coequHeHHs1. DIEKTPOHHOE CTPOCHNE KapOOHUIIBHON IpyNIbl. AJbAETUbI U
KeToHbl. Pu3nueckrue cBoicTBa (popmanbaeruaa, alneTanbaeruaa, anerona. [lousarue o kero-
€HOJIbHOH TayToOMepuH KapOOHMIIBHBIX COeAMHEHHH. Peakiinu npucoeanHeHus BOJbl, CIIUPTOB,
[IUAaHOBOJIOpOJa W ruapocyiabpura Hartpus. CpaBHEHHE pPEAKIMOHHOM CIIOCOOHOCTH
abJIETU/IOB U KETOHOB B pEaKLMSIX NMPUCOETUHEHMs. Peakiuu 3aMeleHus aToMOB BOJIOpO/ia
IpHU O-yTJIepoAHOM artome Ha rainoreH. [lonmmmepusanus ¢opmanbaeruia U ameraibAeruia.
CuHTE3 CIUPTOB B3aMMOJEHCTBHEM KapOOHWIBHBIX COEIMHEHMH C peakTUBOM [ 'pHHBbspa.
Oxucnenue KapOOHWIBHBIX coeluHeHHH. CpaBHEHUE OKHUCIIEHUS ajbJETHJIOB U KETOHOB.

BoccranoBnenne KapOOHWIIBHBIX COEIMHEHUN B coupThl. KauecTBeHHBbIE peakuuud Ha
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aTBACTUIIHYIO Tpymmy. Peakuwu anbA0idbHO-KPOTOHOBOM KoHAeHcanuu. (OcoOeHHOCTH
dbopmanbreruaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.

Kap0oHoBbIe KHCI0THI. DICKTPOHHOE CTPOCHUE KapOOKCUIBHOM TIpymnmbl. ['oMOIOrHYecKuii
psI TIpeNiebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PH3MUECKHE CBOWCTBAa KapOOHOBBIX
KHUCJIOT Ha MPUMEPE MYPaBbUHOM, YKCYCHOW, MPOIMMOHOBOM, MaJbMUTUHOBOM M CTEAPHUHOBOM
KUCIOT. XHMMHYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. KuciaoTHbIE CBOICTBa (M3MEHEHHE
OKpPAacKM HHJMKAaTOPOB, pEAKUUU C AaKTUBHBIMM METa/llaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAHHUSAMH, CONISIMH). VI3MeHeHUe CHibl KapOOHOBBIX KHCIOT MPH BBEJICHUU JTOHOPHBIX H
aKLENITOPHBIX 3aMmecTuTeniell. B3aumopeiicTBue kapOOHOBBIX KHCIOT CO CIMpPTaMH (peakuus
srepudukanum). [amoreHnpoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO Iienb. OCOOEHHOCTH
MYpaBbHHON KHUCIOTHI. BaxHelmne mpencTaBuTeNd Kiacca KapOOHOBBIX KHCIOT U UX
npuMmeHeHue. lloydeHrne MypaBBHHOM M YKCYCHOM KHMCJIOT B IPOMBIIIIEHHOCTH. Bricmiue
kapOoHoBble KuUCIOTHL. [l[aBeneBas KucioTa Kak MpeICTaBUTENb AUKAPOOHOBBIX KHCIIOT.
[IpencraBienne o HEMpeaeIbHBIX U apoOMaTHYECKUX KucloTax. OCOOEHHOCTH UX CTPOCHUS U
CBOMCTB. 3HaUeHHE KapOOHOBBIX KHCIIOT.

Kupsbi. CrnoxHble 3QHUPHI TIHIEPHHA U BBHICIINX KapOOHOBBIX KUCIOT. OMBUICHHE >KHPOB.
['unporenusanus xupoB. Mplla Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT.

JKCcNepUMEHTAIbHbIE MeTOAbI H3yYeHHS BEIeCTB U MX NpeBpalleHu i

JleMOHCTpaluM: B3aMMOJECICTBIE HATPHsl C 3TAHOJIOM; OKHCIIEHHE 3TaHOJa OKCHUJIOM MEIH;
KaueCTBEHHAsl peakluss Ha MHOTOAaTOMHBIE CIUPTbHI; OINpEAENeHUE albAECTUAOB (peakuus
«cepeOpsHOTO 3epKaliay); MOTYYSHHE CIOXKHBIX 3(PHUPOB.

IIpakTuyeckas padora Ne 3 «CBolicTBa CIUPTOB.

IIpakTuyeckas padora Ne 4 «CBolCTBa YKCYCHOM KUCIIOTBI».

Kounrpoasnas padora Ne 4 «Kucnopoacoaepxaniiue OpraHM4eCKue COeTMHEHUS.

Pemenne 3amay M BBINOJIHEHHWE YNPaKHEHUN MO TeMe «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklMK B OPraHUYECKON XUMUM

Pemenue 3a1a4 1 BbINIOJIHEHUE YIIpakHEHUH 10 TeMe «CrupThl U HEHOIIBDY

Haxoxnenune monekynspHo (opMylibl BellecTBa MO MAacCOBBIM JIOJISIM BXOJSIIMX B HETO
XUMHUYECKHX DJIEMEHTOB.

Haxoxxnenne MonekynsipHoil ¢GopMmynbl Ta3000pa3HOro BemiecTBa Mo Macce (00bemy,
KOJIMUECTBY BEILIECTBA) MPOJIYKTOB CTOPAHUS €r0 MapoB MO KAKOMY-JINOO IpyroMy rasy.
Haxoxxnenue wmosekynsapHOil (QopMynbl ra3000pa3HOTO BemiecTBa 1Mo Mmacce (00bemy,
KOJINYECTBY BEIIECTBA)

MPOAYKTOB CTOpaHMs M IJIOTHOCTH €ro MapoB M0 KakoMy-1u0o apyromy razy. OmpeneneHue
MOJIEKYJISIPHOM (OpPMYJIbI ra3a Mo €ro OTHOCUTENbHOM MIOTHOCTH.

I'naBa 5. A3oTcoaepxamme OpranudecKue coeuHeHust

Hutpocoennnennsi. DIEKTPOHHOE CTPOECHHE HUTpOrpymmbl. IlomyuyeHne HUTPOCOETMHEHUIA.
B3pbiBuatsle BemecTsa.

Amunbl. M3omepus amuHOB. IlepBUYHBIE, BTOpUYHBIE M TPETHUYHBIE aMUHBI. DU3HUYECKHE

CBOMCTBa HpOCTeI\/'IHH/IX aMUHOB. AMHMHBI KaK OpraHN4Y€CKHEC OCHOBAHUA. Coii aIKWJIaMMOHHS.
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AJIKUTMpOBAaHWE W aAlWJIMPOBAHME aMHHOB. Peakuuy aMHUHOB C a30THCTOM KHCIIOTOM.
ApomaTtudeckue aMuHbl. AHWIMH. B3anMHOe BiIMsHME Tpynn aTroMOB B MOJIEKYJIE aHWJIMHA.
XUMHYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMM 3aMEIICHHS B apOMATHUYECKOE
SIpO, OKHCIIeHUWe, anuinupoBanue). [lumasocoenuHenus. [lonydyeHne aMHUHOB W3 CHHPTOB M
HuTpocoenuHeHui. [lpumenenune anununa. Cepooprannueckue coeauHenus. [IpeacraBnenue
0 CepoOpraHuyecKux coequHeHusX. OCOOEHHOCTH HX CTPOEHUS M CBOWCTB. 3HAuCHUE
CEPOOPraHUYECKUX COEAUHEHHUI.

Kountpoabnas padora Ne S5 «A30T- u cepocoiepxaniue OpraHumueckue CoOeIMHEHUS

I'maBa 6. buoJsioruyeckn akTuBHbIE BelleCTBa

Yraesoabl. MoHo- u qucaxapunbl. @yHKIUU yriieBOJOB. buonormyeckas poiab yrieBOOB.
['mroko3a — (Qu3HUECKUe CBOWCTBA, JIMHEHHAs M IUKIWYecKas (opMbl. Peakiuy TiIOKO3bI
(OKHuCIIeHHEe a30THOM KHUCIIOTOM, BOCCTAHOBJICHHE B IIECTUATOMHBIN CHUPT), KaUYE€CTBEHHbIC
peakiuu Ha TIIOK03y. bposkenue rmoko3bl. DpykToza Kak H30Mep TIIOKO3bl. Pubo3a u
ne3zokcupubosa. [lonsarue o rmuko3ugax.

JMucaxapuabl. Caxapo3a Kak IpeJCTaBUTENb HEBOCCTAHABIMBAIOIIUX AUcaxapuoB. ManbTo3a
W JIaKTO03a, Ieuioouno3a. ['maponus nucaxapunos. [lonydyenune caxapa u3 caxapHoi CBEKIIBI.
Honucaxapuabl. Kpaxman, rimukoreH, nemnono3a. KauecTBeHHass peakuuss Ha Kpaxmad.
['upponus nonucaxapuios.

Kupbi. Crnoxuabie 3QUpsl TIUIEPHUHA W BBICIIUX KapOOHOBBIX KHCIOT. OMBIICHHE XKHPOB.
[Muaporenusanus »kupoB. Mbuta Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT.

AMHHOKHCJIOTBHI Kak aM(OTepHble COEIUHEHHUA. Peakiuu ¢ KUCIOTaMH U OCHOBaHHUSIMHU.
O6pazoBanue cnoxHbIX 3¢upos. [lentuasl. [lenTunnas cBa3b. AMUIHBINA XapaKTep MENTHIHOM
cBs3u. ['munponus nentunoB. benku. [lepBuunas, BTOpUYHas U TPETUYHASI CTPYKTYPHI OEITKOB.
KauectBennsie peakiinu Ha OEJIKH.

[lupuMUIMHOBBIE M TYpPUHOBBIE OCHOBaHUs. HyKIE€MHOBBIE KHCIIOTBI: COCTaB, CTPOEHUE U
Ounonoruveckas pob.

JKcnepuMeHTAIbHbIE MeTO/Abl U3yYeHH sl BelleCTB U UX NMpeBpaleHn i

IIpakTuyeckasi pa6ora Ne 5 «YriaeBoas».

IIpakTyeckas padora Ne 6 «benkn».

Kontpoabnas padora Ne 6 «bronornuecku akTUBHBIE BELIECTBAY.

Haxoxnenne MoyekyaspHON (GOpMyINbl BEIIECTBA MO MACCOBBIM JIOJISIM BXOISIIMX B HETO
XUMUYECKHUX DJIEMEHTOB.

Haxoxaenne wmonekynsapHoil ¢GopMynsl Ta3000pa3HOTO BemecTBa Mo Macce (00bemy,
KOJIMYECTBY BEIIECTBA) MMPOYKTOB CTOPAHUS €0 MapOB MO KAKOMY-JIMOO JPYyromMy rasy.
Haxoxxnmenue wmosekynsapHoOil (QopMynbl ra3000pa3HOTO BemiecTBa 1Mo wmacce (00bemy,
KOJIMYECTBY BEIIECTBA)

MPOJYKTOB CTOpPaHMsI U TJIOTHOCTH €ro MapoB MO KakoMmy-imubo Jnpyromy razy. OmpeneneHue
MOJIEKYJISIPHOUM (OPMYJIBI Ta3a MO €ro OTHOCUTENBHOU MIOTHOCTH.

I'maBa 7. CuHTEeTHYECKHE BBICOKOMOJIEKYJ/ISIPHbIE COeIMHEHUSA
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[TonsiTHE O BBICOKOMOJIEKYJSIPHBIX BemiecTBax. llomuMmepusanuss U NOJMKOHACHCALMS Kak
METOJIbI CO3JIaHHsl TOJMMEPOB. OnactoMepbl. [IpUpOAHBII M CUHTETHYECKUM Kaydyk.
Cononumepusanus. CoBpeMEHHbIE IUIACTUKU (TIOJIMATUIIEH, IOJIUIIPOIUIIEH, MOJUCTHPOIL,
NOJUBUHUIXJIOPHU, (TOpOIUIACT, MOJUAITWICHTepedTaNaT, aKpHiI-OyTaaueH-CTHPOIbHBIN
IJIACTHK, TTOJIMKapOoHaTel). [IpupogHbie 1 cCHHTETHYECKHE BOJIOKHA (0030p).
JKCcNepUMEHTAIbHbIE METOAbl H3yYeHHS BELeCTB U UX NpeBpalieHu i

JleMoHcTpanum: 00pa3Lbl MJIACTUKOB; KOJIJIEKIUS BOJIOKOH.

KontpoabsHast padora Ne 7 «Torosast KOHTpOJIbHAsE padOTa 110 OPraHUYECKONW XUMHUN.
MesxknpeaMeTHbIe CBSI3H

Peannzanusi MeXNpeaIMETHBIX CBS3€ NpH HM3yYEHUM oOpraHudeckod xumuu B 10 Kiacce
OCYIIIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
NOHATUH, TPHHATHIX B OTICNBHBIX MPEAMETax eCTeCTBEHHO-Hay4yHoro Imkia. OoOmme
€CTECTBEHHO-HAYYHbIC TMOHATHS: SBICHHE, HAY4YHbIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHATU3,
CUHTE3, Kiaccudukanus, HaOJIIOJeHHe, U3MEpPEHHUE, DKCIEPUMEHT, MOJENb, MOJEITUPOBAHUE.
®du3uka: mMarTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHME BELECTBA, (PU3MUYECKUE BEIMYMHBI, €IUHUIIbI
U3MEpEHHs, CKOPOCTh, PHEPrHsi, Macca. buonorus: kierka, opranusM, 3KocucreMa, ouocdepa,
MeTaboIM3M, HACJIEICTBEHHOCTh, aBTOTPO(MHBIM U reTepoTpOoHBIA THI MUTaHUS, OpOKEHUE,
dorocuHTE3, NBIXaHHWE, OEJNKH, YIJICBOABI, JKUPHI, HYKIEHHOBBIE KHCIOTHI, (DEPMEHTHI.
['eorpadus: mone3Hple HMCKOMAEMble, TOIUTUBO. TEXHOJOTHS: MHUIIEBBIE MPOMAYKTHI, OCHOBBI
PalMOHAIBHOTO MUTAHUS, MOIOUIUE CPEACTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX

BOJIOKOH

11 KJIACC
I'naBa 1. Teopernyeckne 0CHOBbI XUMHH

ATtom. CocraB aTOMHBIX anep. XUMHYECKUM 3JIEMEHT. H3oTomnkl.
KopnyckynsspHOBOTHOBOM ~ jayanu3M, JBOWCTBEHHass mpupoja dnekTtpoHa. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKHE YPOBHU M TMOIAYPOBHHU.
Atomubie opOutamu. Kraccudukamuss XUMHYECKHX dJIeMEeHTOB (s-, p-, d-, f-amemenTsr).
Pacnipenenenue 35eKTpOHOB MO aTOMHBIM OpOUTASIM, IPUHIIUI MUHUMYMa SHEPTUU, PUHITHUI
[Taynu, npaBusio XyHia. DIeKTpOHHbIE KOH(GUTYpPAIIUA aTOMOB JIEMEHTOB MIEPBOT0O—4E€TBEPTOTO
MEPUOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, JJICKTPOHHBIE KOH(UTYpAIlMd HOHOB.
[TonsiTrie 06 YHEPTUU HOHU3ALIUHU, DJHEPTUU CPOJCTBA K DIEKTPOHY. DIEKTPOOTPUIIATETHHOCTD.

Ilepuonuueckuii 3akoH u Ilepuommyeckas cucreMa XuUMUYeCcKuX dieMeHtoB J[.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CUCTEMBl XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumudeckas CBsI3b. BUIBI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAS, METalNIMUeCKas.

Mexannu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHeprus
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U JuinHa cBA3U. [loaspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsI3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeXMONIEKYIIpHbIE B3aUMOICHCTBHS.

BaneHTHOCTh M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ MOpuaHM3aIus aTOMHBIX OpOUTaICH.
CBsi3b DJIEKTPOHHOM CTPYKTYpPhI MOJIEKYJ C UX T€OMETPHUYECKUM CTpOoeHHEeM (Ha mpumepe
COEIMHEHUH 3JIEMEHTOB BTOPOT0 MEepUo/Ia).

[IpencraBinenre O KOMIUIEKCHBIX coeauHEHHsX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCO0Opa3zoBatenb, Juranabl. KoopaunHanmonHoe uyucio. HoMmeHKIaTypa KOMITIEKCHBIX
coeIMHEeHUI. 3HaueHNEe KOMIUIEKCHBIX coelMHEeHUH. [IoHsATHE 0 KOOpAMHALIMOHHOW XUMUH.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOE€HHUS. THIbl KPUCTAJNIMYECKHUX
pemETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. |pUBUAIBHBIC HA3BAHHS
OTJICNBHBIX MPEICTABUTENICH HEOPTaHWYECKUX BemlecTB. Kiaccuukanus XUMAYECKUX PEaKIUil
B HEOPraHWYECKOW W OpPraHMYECKOM XHMMHHM. 3aKOH COXPAHEHHS MAacChl BELIECTB; 3aKOH
COXpaHEHMsS] M TMPEBPALCHUS HHEPrHUH MPU XUMHUYECKUX peaknusx. TemnoBsie 3¢hdexTs
XUMHUYECKHX peakuui. TepMmoxumuueckue ypaBHeHHs. CKOPOCTb XMMHUYECKOH peakuuu, eé
3aBUCHUMOCTh OT PA3IMYHBIX (aKTOpOB. |'OMOTCHHBIE M TeTepOTeHHBbIC peakiuu. Kartanmms u
karanu3atopel. OOpaTuMble U HeoOpaTHUMbIe peaknuu. XHUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIEepaTypa, JaBJICHUE UM KOHUEHTPALMHU BEIIECTB, YYacTBYHOIIMX B peakuuu. [Ipunuun Jle
[ITarense.

OnekTponauTnueckas auccounanus. CunbHble #  crnadble  AnekTponuthl. CTerneHb
nuccormanuu. HMonHoe mnpousBeaeHue Boabl. C(Cpena BOAHBIX  PACTBOPOB:  KUCIIOTHAs,
HeWTpanbHasi, menounas. Bogoponusiii mokazarens (pH) pactBopa. ['maponus coneii. Peakiuun
HOHHOTO oOMeHa. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKUCICHUS.
Okucnurenb M BOCCTaHOBHUTENb. lIpolecchl OKHMCIIEHHsT W BOCCTAHOBIIEHMs. BakHelmiue
OKHCJIMUTEM W BOCCTAHOBHUTENU. MeTOJ SIEKTPOHHOTo OanaHca. DIEKTPONIM3 PacTBOPOB U
pacIlIaBOB BEILIECTB.

IKcnepuMeHTAIbHbIE MeTO/Abl U3yYeHH s BelleCTB U UX NMpeBpalleHn i
Mogenu KpHUCTAJUIMYECKUX PEUIETOK, MPOBEACHUE PEaKIuii MOHHOTO OOMEHa, ompeielieHue
Cpelbl PacTBOPOB C TMOMOIIbIO WHIMKATOPOB, M3yYEHHUE BIMSIHHS Pa3NUYHBIX (PAKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEAKIIMU U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.
I'naBa 2. Heopranuveckass Xumust
Hemertanbl

[Tonoxenue HemeramnoB B Ilepuommueckoil cucreme XuUMHUUYeCcKuX anemeHToB /[[.H.
MenneneeBa W OCOOCHHOCTH CTPOEHHUST HMX aTroMoB. (DU3HUYECKHE CBOWCTBA HEMETAJUIOB.
ANJIOTPONUA HEMETAJJIOB (HA MpUMepe KUCJI0poaa, cepbl, pocdopa u yriaepoaa).

Bonopon. INonydenue, ¢u3nueckue U XUMUYECKHE CBOWCTBA: pEaKlMHM C METallaMd U
HEMETaJNIAMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTBHI.

l"anmorensl. Haxoxaenne B mpupoje, COCOOBI MONy4YeHHS, (HU3NIECKUE U XUMUYECKHE

cBoiicTBa. ['asioreHoBOOpOABl. BakHelmme KUCIOPOACOAEPIKAIIUE COCIMHEHUS TajJOTeHOB.
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JlaGopaTopHbIe U MPOMBIIIIEHHBIE CIIOCOOBI MOTY4YEHHUs TajJoreHoB. [IpuMeHeHne rajloreHos u
UX COCOUHEHUN.

Kucnopoa, o3o0H. JlabopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHS KHCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcCUABI U
IIEPOKCHIBI.

Cepa. HaxoxxneHue B MpuUpoJe, CHOCOObI MOJNydyeHHs, (U3MUecKHMe U XUMHYECKHE
cBoiictBa. CepoBonopon, cyibduusl. Oxceun cepri(IV), okcun cepsi(VI). Cepuucras u cepHas
KACTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KuCIOTHL. I[IpuMeHeHHWEe cepbl U e€
COCTUHEHUN.

®ocdop. Haxoxaenue B mpupoje, crnocoObl NOIydeHHs, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. @ochuner u dochun. Oxcunsl docdopa, dochoprnas kucmora u €€ Ccoiu.
Mertadocdopnas u mupodochopras KucioTsl, dpocdopucras u GpochopHOBATUCTAS] KUCIOTHI.
[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.

VYraepon, HaxokAeHHWE B HpuUpoje. AJUIOTponHble Mogudukanuu. Dusnueckue Hu
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3zoBaHHbIX yriaepogoMm. Oxcup yriaepona(ll),
okcua yriaepona(IV), yrompHas kuciora M €€ coiu. AKTUBUPOBAHHBIM Yrojb, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. [IpuMeHeHHe MpPOCTBIX  BELIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (U3NYECKHe W XUMHUYECKHE
cBorictBa. Okcua kpemuusi(IV), kpemHueBasi KucioTa, cCHIIMKaThl. [I[puMeHeHne KpeMHUsT U ero
coenuHeHuil. CTEKIO0, €ro MOIy4eHHUE, BUIBI CTEKIIA.

MetaJjlibl

[Tonoxxenne Metanos B [leproguueckoil cucteMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHMSI JJIEKTPOHHBIX OO0OJIOYEK AaTOMOB METaJIOB. PacmpocTpaHeHHe XMMHUYECKHUX
3JIEMEHTOB-METAJIJIOB B 3eMHOU Kope. O0mme ¢usnueckue cBoiictBa meramioB. [Ipumenenue
METaJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAJIIOB.

DNEeKTPOXUMUYECKUN Psil HAMPsDKeHUH MeTaiioB. OO1ye crocoObl MOJyYeHHs] METAIIIOB:
TUAPOMETAJUTYPrusi, MUPOMETAIUTYPrus, dJeKTpoMeTamnyprus. [IoHsATHE 0 KOPPO3UU METAJLIOB.
Crioco0b!I 3aIUThl OT KOPPO3UH.

OObmast xapakrepuctuka metamioB IA-rpynnsl Ilepuonudeckoil cucTeMbl XMMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gusnueckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Obmas xapaxktepuctuka MetaiioB IIA-rpynmsr Ilepuonndeckoil cucTeMbl XUMHUYECKUX
BIIEMEHTOB. Maruuii W KajblMid: MoJydyeHue, (U3NYEeCKMe W XHMMHUYECKHE CBOMCTBa,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coequHeHHH. JKECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS!.

ANIOMUHUI: ToNydeHue, (GU3Ndeckue M XUMHUYECKUE CBOMICTBa, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAuHeHui. AM(pOTEepHbIE CBONCTBA OKCHJA W TUAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMILIEKCHI aJIFOMUHUS.

OO6mass xapakrepucTuka MeTaiioB nobouHslx mnoarpymnmn (b-rpynm) Ilepuoanueckoit

CHUCTEMBI XUMHNYCCKUX 2JIEMCHTOB.
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®uU3NyYECKUue U XMMUYECKHUE CBOMCTBA XpoMa U €ro coeAuHeHnl. OKCUABI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl u IUXpPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

®dusnueckue M XMMHUYECKHME CBOMCTBA MapraHia M €ro CoeIMHEeHWW. BakHelmue
coenuaenust mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). [lepmanranaT xanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XMMUYECKHE CBOMCTBA kKejle3a U ero coequHeHui. OKCuabl, THAPOKCUIBI U
conn xene3a(ll) u xeneza(Ill). Tlonyuenne u npuMeHeHuUE xee3a U ero cruiaBoB. Ouznyeckue
U XMMHYECKHE CBOWcTBa Menu U e€ coenuHeHui. [lomyueHune u npuMeHeHWe Meau U e€
COCTUHEHUN.

[unk: nomy4yenue, GU3NIECKUE U XMMUYECKHE CBOMCTBA. AM(pOTEpHbIE CBOWCTBA OKCHIA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.
JKCNepUMEHTAIbHbIE METOAbI H3y4YeHHs BELeCTB U MX NpeBpallleHu i

W3ydeHne o0pa3lioB HEMETAIIOB, TOpeHHe cephl, pochopa, xkene3a, MarHus B KUCIOPOJIE,
u3ydeHue  Kouiekumu — «MeTamel M CIUIaBbI»,  B3aUMOJEHCTBHE  IICJTIOYHBIX U
HIEJIOYHO3EMEIBHBIX METAIOB C BOJAOW (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB),
B3aUMO/ICHCTBUE LIMHKA U JKEJIe3a C PACTBOPAMHU KUCJIOT U LIEJI0YEH, KAUECTBEHHbIE PEAaKIIMKU Ha
HEOPraHWYECKHE AaHHMOHBI, KaTUOH BOJAOPOJAa W KATHOHBl METAJUIOB, B3aUMOJIECUCTBUE
TUAPOKCHIOB QIIOMUHUS M I[MHKA C pPAcTBOpAMU KHUCJIOT ¢  IIEJIOYEH, pelieHue
IKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «[ ajoreHs», «Cepa u e€ coequHeHus», «A30T U hochop
U UX COeIMHEHUs», «MeTalibl IIaBHbIX MOATPYIIY», «MeTaibl TOOOYHBIX HOATPYIII.
I'masa 3. Xumus u :Ku3Hb

Ponp xumuu B oOecrieueHH yCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [IoHATHE 0 HAYUHBIX
METO/JaX TI0O3HAaHMSI ¥ METOJOJIOTMM HAyYHOTO HCCieaoBaHus. HayuHble MNpUHIMIIBI
OpraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMBIIITIEHHBIE CTOCOOBI MOMYyUYEHHUsT BaKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHona). [IpombliliuieHHbIe
CIOCOOBI MOJYyYEHUS METAJUIOB U CIUIAaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeasl U
ero nocieactsus. [IpoOiema nepepabOTKU OTXOJOB U MOOOYHBIX MPOAYKTOB. Ponb xumuum B
o0ecrieyeHUH »HepreTuueckoi Oe3omacHoCTH. IlpuHIMNBI «3enéHoi Xumun». XUMHA U
3710poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTBa. lIpaBuia uCnonb30BaHUSA JIEKAPCTBEHHBIX
npenaparoB. Poilb XUMHM B Pa3BUTUU MEAMIIMHBIL. XUMHUS TMHIIA: OCHOBHBIE KOMIOHEHTHI,
MUIIEeBbIe 700aBKU. Poib XMMUHM B oOecleueHnH MUIEBOH Oe3omacHocTH. KocMeTHYecKHue u
napdromepHbie cpeacTBa. beitoBas xumus. [IpaBuina 6€30macHOrO HUCMOJBL30BAHUS MIPEMApaTOB
OBITOBOM XMMHUHU B TMOBCEAHEBHON KM3HU. XUMUS B CTPOUTENHCTBE: BAXKHEUIITUE CTPOUTEIHHBIE
MaTepuanbl (1ieMeHT, 0eToH). XUMUs B CEIhCKOM X03siiicTBe. OpraHMYecKue M MUHEPATbHbBIC
ynooperusi. CoBpeMEHHBIE KOHCTPYKIIMOHHBIC MaTepuajbl, KPAacKh, CTEKJIO, KepamHuKa.
Marepuans! 1i1s 35nekTpoHuk. HanorexHonoruu.
Pacuérnble 3amaun

PacuéTei: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,

Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMa, KOJIMYECTBa
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BEIIIECTBA) MPOAYKTOB PEAKIIUM, €CIM OJHO W3 BEIICCTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKkluu, €Cl OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C
ONpeAeEHHOM MacCOBOM JIOJE€d PAacTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTpAllUU BEILIECTBA B PAcTBOPE, JOJIM BBIXOAA HPOJYKTa PEAKIUH OT TEOPETUUYECKH
BO3MOKHOTO.
MesxknpeaMeTHbIe CBSI3H

Peanuzanus MEXIpEeIMETHBIX CBsI3€ MPU M3YYEHUU OOIIEH M HEOPraHWYECKOH XUMHH B
11 xitacce oCcylIeCTBIIETCS YEpPE3 UCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHITHH,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX IIPEIMETAX €CTECTBEHHOHAYYHOI'O LIUKIIA.
OO01mue ecTecCTBEHHO-HAay4YHbIE TMOHATHA: SIBJICHHME, HAy4HbIH (haKT, rumores3a, TEOPHsl, 3aKOH,
aHanu3, CUHTE3, Kiaccu(UKaIys, NepUOTUYHOCTh, HAOIIOJCHHUE, W3MEPEHHUE, IKCIEPUMEHT,
MO/J1€J1b, MOAEINPOBAHHUE.

®du3ukKa: Marepusi, MUKPOMHMP, MAaKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HETPOH, HOH,
H30TONbI, PAIMOAKTHBHOCTH, MOJIEKYJa, JHEPreTHYEeCKHil YPOBEHb, BelEeCTBO, TeJlo,
00bEéM, arperaTHoe COCTOSIHMe BellleCTBAa, HIeaJIbHbIH ra3, (u3uYecKHe BeJIUYHHBI,
eIMHHIIbI M3MepPeHHs, CKOPOCTh, JHEPIHs, Macca.

buonorusi:  kierka, opraHusM, OJKOocuUcTema, Ouocdepa, MeTaboNIU3M, MaKpOH
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOoMorus: XMMUYECKasi MPOMBIIIJIEHHOCTb, METAJUIyprusi, CTPOUTEIIbHbIE MAaTEepUaIbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTU4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, MIPOU3BOJICTBO

KOHCTPYKIHOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obOpa3oBaHus
BBIJIEJICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHKCS POCCUMCKON TpaXk1aHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPENEICHHIO;
HaJlM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYaroUIMXCs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE MpPaBWJIaMH M HOPMaMM IOBEJIEHUs; Haludue
MIPaBOCO3HAHUS, PKOJOTHIECKON KYJIBTYPHI, CIIOCOOHOCTh CTABUThH €M U CTPOUTH KU3HCHHBIE
IIJIaHBbI.

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS IMpeaMeTa «XUMHUSI» OTPpaXaroT c(HOPMUPOBAHHOCTD
OTIbITA TO3HABATEILHON U MPAKTHUECKOM JEATEIIbHOCTH 00YUYaIOIMXCs B MPOLIECCe pealn3alun

00pa3zoBaTeNbHON AESTETHHOCTH.
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JIngHOCTHBIE PE3yNbTAaThl OCBOCHMSI MpeaMeTa «XHMHsS» OTpakaroT CHOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKON ACSITEIHPHOCTH O0YYAIOIIMXCS B TIPOIIECCE Pealh3aIiuu
00pa3oBaTebHON e TEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:
v OCO3HaHUsS 00YYArOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAKCHUS

K 3aKOHY U MPaBOMOPSIKY;

v MPEACTABICHUS O COIMAIBHBIX HOpPMax M MpaBUiIaX MEXIUYHOCTHBIX OTHOIICHUM B
KOJJIEKTHUBE;
v TOTOBHOCTH K COBMECTHOM TBOPYECKOH JACSITEIBHOCTH MPH CO3AaHUHU YUYECOHBIX ITPOCKTOB,

peleHnH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;
v CMOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JOTMKY U apryMEHTHI
JPYTuX MpU aHAJTU3€ Pa3IMYHBIX BUIOB YU€OHOH NEATETLHOCTH.

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

v LIECHHOCTHOTO OTHOILIECHHUS K MCTOPUYECKOMY M HAy4HOMY HACIEIHUI0 OTEUYECTBEHHOU
XUMHH;
v YBaKEHHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUHU W MPAKTHUECKOTO MPHIOKEHUS

XUMHH, OCO3HAaHUS TOTO, YTO JaHHBbIE HAyKH €CTh pe3yNbTaT [UIMTEIbHBIX HaOIIO/ICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

v UHTEpeca U II03HABAaTEJIbHBIX MOTHBOB B IIOJIyYEHHU U TIOCIEAYIOIIEM aHalu3e
MH(pOpMaLIIU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

v HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

v CIIOCOOHOCTH OLIEHMBAaTh CUTYallUM, CBSI3aHHbIE C XUMHWYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

v TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C IMO3HLUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB.

4) dopMupoBanus KyJbTYPbl 310POBbS:

v MOHMMAaHMsl IIEHHOCTeH 370poBoro M Oe3zomacHOro obpa3a >XM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

v co0JiloleHnsl TpaBuJ  0e30MacHOro ofpaimieHusi ¢ BellecTBaMH B OBITY,
MOBCEAHEBHOM KU3HHU, B TPYAOBOIi 1eATEJIbHOCTH;

v MOHUMAHUS IIEHHOCTH TPaBWJI WHIWBUIYaTbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YITPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

v OCO3HaHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJIEHUS alIKOTOJIf,
HapKOTHUKOB, KYpPEHHUS).

5) Tpy10BOr0 BOCIIUTAHUA:

v KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENBCKON JesITeNbHOCTH,

00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;
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v YCTAaHOBKM Ha aKTHMBHOE€ YYacCTHE€ B PpEUICHUM NPAKTUYECKHUX 3aJa4 COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);
v MHTEpeca K MPAKTUYECKOMY H3yUeHHUIO0 MPOQEecCHil pa3iudHOro poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;
v YBa)XX€HUS K TPYAY, JIOAAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;
v TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HMHAMBHAYaJIbHON TpaeKTOpuu o0Opa3oBaHUs,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCcTBa,
6) IK0JI0rM4eCKOro BOCIIMTAHMS:
v\ DKOJIOTHYECKHU I1€JIeCO00Pa3HOTr0 OTHOIIEHUS K TPHUPOJIE KaK MCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;
v\ NOHMMAaHHUsA TJI00AIBLHOTO XapakTepa DKOJOTHUECKHUX MPOOIIEM, BIUSHUSA SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHOU Cpebl;
v\ 0CO3HaHHs HEOOXOIAMMOCTH HCIIOJIB30BAHUA JOCTHKEHUN XMMHH JUIS PEIICHUS BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;
v\ aKTMBHOIO HENPUSATHS IEHCTBUI, MPUHOCILIMX BPEJ OKPYXKAIOIEH IPUPOIHON CpEJE,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPeaIpPUHUMAEMbIX
JIEMCTBUM U IPEAOTBPALLATh UX;
v\ HauMyMs Pa3BUTOIO DKOJOTMYECKOTO MBIIUICHUS, SKOJOIMMYECKON KYIbTYpHI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOW HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMO(DOOHH.

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
v MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu |
00IIECTBEHHON IPAKTHUKHY;
v MOHUMAaHUS CleUM(DUKN XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPEICTABIEHNs 00 OKPYXKAIOIEM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKAa, B TMO3HAHWUU TMPHUPOTHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;
v yOeXAEHHOCTH B 0OCO0OM 3HAYUMOCTH XMMHHU JJIi COBPEMEHHOW IUBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUU HOBOW 0a3bl MaTepHalbHON
KYJbTYpHbI, B PEIICHUN TII00aTBHBIX MTPOOJIEM YCTOMUHNBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH U DJKOJIOTWYEecKol Oe30MacHOCTH, B Pa3BUTHH MEAHIIMHEI,
o0ecreYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;
v €CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJIOB ITTO3HAHMSI,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOIB30BaTh MOTy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MHpPa M MPOUCXOMSIINUX B HEM W3MEHEHUH,

YMCHUA ACIaTh 000CHOBAHHbBIE 3aKJIFOYECHHS HAa OCHOBE HAay4YHBIX (i)aKTOB 1 UMCIOIIIUXCS JaHHBIX
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C LENBI0 TIOMYYCHHs JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIh30BATh
XUMHYECKHE 3HAHUS TSl PEIICHHS TPOOJIEM B PEalTbHBIX KU3HEHHBIX CHTYaIUsX;

v MHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM IeATEIbHOCTH;

v TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOPa30BAaHHMIO M CaMOOOpPa30BAaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMHA TI0 XHMHU B COOTBETCTBHH C >KM3HCHHBIMHU
MOTPEOHOCTSAMH;

v UHTEpeca K OCOOCHHOCTAM TpyJda B pas3iduuHbBIX cdepax npodeccHnoHaTHLHON

NEeATEILHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pe3ylbTaThl OCBOSHHS MPOTPaMMBI 110 XMMUU Ha YPOBHE CPEIHEro OO0IIero
00pa30BaHMs BKJIIOYAIOT:

v 3HaYMMble JUIsI (POPMHMPOBAHUS MHUPOBO33PEHUS OOYYAIOIMXCA MEXIUCLUILIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
nu CHGLII/I(l)I/IKy MCTOAOB IMO3HAHHA, UCITOJIb3YEMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/DI, BCIICCTBO,
SHEprus, sBJICHUE, MPoLecC, CUCTeMa, HayyHbl (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

v YHHUBEPCAILHBIE yueOHbIe JEUCTBHUSA (mo3HaBaTeIbHBIE, KOMMYHHKATUBHBIEC,
perynsTuBHBIE), oOecreynBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH H
COLMAJIbHOW KOMIETEHIIMH 00yJaroIuxcs;

v CIOCOOHOCTh ~ OOYYarOUIMXCS ~ UCIOJb30BATH  OCBOEHHBIE  MEXAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHUBEpPCAIbHbIC y4yeOHBIC JCHCTBUS B MO3HABATENBHON U
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble  pe3ysibTaThl  OTPaXalOT  OBJIAQJACHHWE  YHHBEPCAJIBHBIMU  Y4eOHBIMHU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA JEUCTBUSAMU

TMMO3HABATEJIbHBIE YHUBEPCAJIBHBIE YUYEBHBIE JEVCTBUS
BA3OBBIE JTIOT'MYECKUE JJEHCTBUA:

v CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;
v OTNpeAENATh LEeNU JEeATENIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,

COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LICIIAMU;

v HCIIONBb30BaTh IPU OCBOCHHMM 3HAHMKM NPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIACIATD
XapakTepHble TMPU3HAKKM TOHATHUM M YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME MOHSATHUS JUIsl OOBSICHEHUS OTHEIbHBIX (AKTOB M SIBICHUN; BHIOUPATH
OCHOBAHHMSA U KPUTEPUU JUTSI KJTaCCU(PUKAIIMY BEIIECTB U XMMUYECKHUX PeaKIuii;

v YCTaHABIUBAaTh IPUYMHHO-CICACTBEHHBIE CBS3M MEKIY H3y4aeMbIMU SIBJIICHUSAMY,
CTPOUTH JIOTHUECKHE PaCcCYXJCeHUS (MHIYKTUBHbBIC, JECIYKTUBHBIC, [0 AHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBIBOIBI U

3aKJIIOYCHUA,
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v IPUMEHSATH B IPOLIECCEe MMO3HAHUS, HCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeIU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuud — TpU pPeleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJICIbHBIEC IMPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIHM.
Ba3oBrble ucciaenoBaresLCKue AeliCTBHSA:

v BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIUM;

v dbopmMynHMpoBaTh UENM W 3aaydl  MCCIENOBAHUSA, HCIOJIb30BaTh IIOCTABICHHBIE |
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

v BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEIACHUSI YUEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 332 XOJOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

v NpUOOpETaTh ONBIT YYCHHUYECKOW MCCIEIOBATEIbCKOW M TPOEKTHOH JEATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

Padora ¢ undpopmanmeii:

v OpUEHTHPOBATbCS B pA3IMYHbIX HCTOYHMKAX HHGOpManuu (HAYy4HO-IOMYJISpHas
JaUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MocoOusi, pecypcbl IHTepHera),
aHAJM3UpPOBaTh MH(DOPMAIMIO DPA3IUMYHBIX BUAOB U (OpM MpeNCcCTaBICHMs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl W NPUMEHATHh pa3IUYHbIE METOAbl MpH TOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3ajay ONpeeEHHOTO THIIa;

v pUOOPETaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

v CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OPMY MpECTaBlIeHUsI UHPOPMALIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

v UCIOJb30BAaTh HAy4YHBI S3BIK B KAyecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((u3NYecKue M MaTeMaTH4YeCKHe) 3HaKU U
CUMBOJIbI, (OpMyIbl, aOOpeBUaTyphl, HOMEHKJIATYPY; HCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpEJICTBA HAIJISAHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

v 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI B XOJ€ AUAJIora W/WIIN TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

v BBICTYIIaTh C NPE3EHTALMEN pPE3yJIbTaTOB MTO3HABATEIBHON JIEATENBHOCTH, MOJYy4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHUKAMHM TPU  BBIIOJHEHUH XHMHUYECKOIO

OKCIIEPUMEHTA, TMPAKTUYECKOW pPaOOThI TO MCCIIEIOBAHMIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
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peanu3anuy y4eOHOTrO NpoeKTa, M (HOpMyIMpoBaTh BBIBOJBI IO pE3yJabTaTaM HMPOBEIEHHBIX
HCCIIEIOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHS 1 00OMEHa MHEHUSIMH.
PeryasiTUBHBIEe YHHBepcalbHble Y4eOHbI€ AelicTBHA:

v CaMOCTOSITENIbHO IUIAHUPOBATh M OCYHIECTBISTH CBOKO MO3HABATEIBHYIO IEATEIHLHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeMblii aITOPUTM JCHCTBUM IPU BBINOJHEHUN y4eOHBIX M HCCIEIOBAaTEIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBINA CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

v OCYIIECTBIISITH CAMOKOHTPOJIb JICSTETHHOCTH HAa OCHOBE CAMOAHAIIN3a M CAMOOILICHKH.
[IpenMeTHBIE pe3ynbTaThl OCBOSHHS ITPOrPaMMBI 110 XUMHHU Ha yriyOJI€HHOM YpOBHE Ha ypOBHE
cpeaHero o0mero o0pa3oBaHMs BKIIOYAIOT crenuduyeckue At yaeOHOro nmpeamera «XuMHus»
Hay4YHbIC€ 3HAHUS, YMEHUS U CIOCOObI JEHCTBUH 10 OCBOCHHMIO, HMHTEPIPETAUN U
npeoOpa30BaHUIO 3HAHUM, BHJIBI ACATEIBHOCTH I10 MOJYYSHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUH B PAa3NMYHBIX y4YEOHBIX CUTYallMsX, a TAaKKe B PEAIbHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XMMHEH. B mporpamme Mo XMMHH MPEIMETHBIE PE3yabTaThl MPEACTABICHBI 110

paszenaM H3ydeHusI.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
MOBTOPEHME U YIJTYBJIEHUE HEOPTAHUYECKON XUMHH

[IpeameTHble pe3ynbTaThl OcBoeHUs Kypca «IloBTOopeHume M yriyoJeHHe HeOPraHU4ecKOm
XHMHM» OTPAKAIOT: CHOPMUPOBAHHOCTD MPEJCTABICHUI:

v (0] MaTepI/IaJ'IBHOM CAUHCTBC MI/Ipa, SaKOHOMepHOCTSIX U TITIO3HABAECMOCTU $IBJ'[€HI/II71
MPUPOJIBI, O MECTE U 3HAYCHUH XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B O0ECTIeUeHUU
YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, SHEPreTHYeCKOW W MUIIEBON
6G3OHaCHOCTI/I, B paSBI/ITI/II/I MEOUIIMHBI, CO3JaHHU HOBBIX MaTepI/IaJ'IOB, HOBBIX HCTOYHHUKOB
SHEpruM, B OOECHEYEeHWH pAlMOHAJIBHOIO IPUPOIOIOJIB30BAHUSA, B  (OPMUPOBAHUU
MHUPOBO33pEHUsT M OOIIe KyJIbTypbl 4YelOBEKa, a TaKXKe OJKOJOTMUYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOIAHOM CpELIE;

v BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKJIKYAET: OCHOBOIIOJATarolne
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-atoMHBIC OpOWTAIM, OCHOBHOEC W BO30YXJIEHHOE COCTOSHUS aTroMma, THOPUIAM3AIINS
aTOMHBIX OpOWTaneil, MOH, MOJEKyJda, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJICGHTHAs, WOHHAs, METaJUINUecKasi, BOJOPOIHAs),
KPUCTAJUIMYECKAsT PElIETKA, XUMHUYECKAsT PEAKLMs, PacTBOP, JJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMA, CTEIEeHb JHUCCOLMALMU, BOJOPOJIHBIA  ITOKA3aTellb,
OKHUCJIUTEIh, BOCCTAHOBUTEIb, TETIOBOM 3((HEKT XMMHUECKON peakluu, CKOPOCTh XUMUYECKOM
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON

quccouunanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUsS MacChl BELIECTB,
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3aKOH COXPAHEHMS M INPEBPALICHUS HEPTrUU INPH XUMHUYECKHMX PEAKLHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIEC IMPEACTABICHUS O CTPOCHHUU BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOAUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEpPHOCTSX HX
NpPOTEKaHUsl, O XHUMHUYECKOM DPABHOBECHUH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
(aKTOJIOTHUECKUE CBEACHHS O CBOWMCTBAX, COCTaBe, MOJyYCHUH U O€30MacHOM HCIOJIb30BAaHUU
BaXHEHIINX HEOPraHWYECKUX BEIIEeCTB B OBITY M MPAKTUYECKOW [eATEIbHOCTU YellOBEKa,
00LIMX HAYyYHBIX IPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

v chOPMUPOBAHHOCTh ~ YMCHHIA:  BBISBJISTH  XapaKTepHbIC  MPU3HAKK  TOHSTHIA,
yCTaHaBIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOLIME MOHSTHS TMPU OMNUCAHUU
HEOPraHWYECKUX BELIECTB U UX MPEBPALLECHUN;

v c(OpPMUPOBAHHOCTh YMEHUS HCIOIb30BATh XUMHUUECKYI0 CUMBOJIMKY JJIsSi COCTABICHUS
dbopMys BEHIECTB W YpPAaBHEHHH XHUMHUYECKUX PEaKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIBHBIX BEILIECTB;

v chOpPMUPOBAHHOCTh yYMEHHUS OMNpPENEIsITh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKHX JJEMEHTOB B COCIUHEHUSX, BUJ XHUMHUYECKOM CBSI3M (KOBaJleHTHasl, MOHHafi,
MeTaJUIM4ecKasi, BOJIOPOJIHAS), TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

v c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHSATH 3aBUCUMOCTh CBOHCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M U TUMA KPUCTANIMYECKOW PEIEéTKU, OOMEHHBIH U JOHOPHO-aKIENTOPHBIN
MeXaHHU3Mbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

v c(hOPMHUPOBAHHOCTh YMEHUM: KIACCU(DUIIMPOBATH: HEOPTaHMUYECKHE BEIIEeCTBA IO MX
COCTaBy, XMMHUYECKHE PEaKIMU IO Pa3IUYHbIM IpPH3HAKaM (YHCIY U COCTaBy pearupyrolmx
BEIIECTB, TEIJIOBOMY JS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BHIOMpATh OCHOBAHHS H
KPUTEPUU JJI KITACCU(PUKAIIMHI U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHi;

v c(hOpMHUPOBAHHOCTh YMEHHUS pPaCKpbIBaTh CMBICH TMepuoandeckoro 3akona JI.W.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

v c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AIEKTPOHHOE CTPOECHHUE aTOMOB U MOHOB
XAMHYECKUX DJIEMEHTOB IMepBoro—4erBéproro nepuonoB Ilepuomnueckoit cucremsr JI.H.
MenneneeBa, UCHOJb3Yys MOHATHUS «IHEPrETUUYECKHE YPOBHH», «IHEPre€THUYECKUE MOJTYPOBHH,
«s-, p-, d-aromHBIE OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUYECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U HUX
coeMHeHn| 1o nepuoAam u rpynmnam [lepuonnueckoii cucremsl .M. MenaeneeBa, BaJ€HTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JI0UEK;

v chOpMUPOBAHHOCTh YMEHHUI: XapaKTepuU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE

CBOMCTBa BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBEPKAATH CYHICCTBOBAHUC TCHETHYSCKOM CBS3U
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MEXy HEOPTaHUYECKUMHU BEILECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

v c(OPMHPOBAHHOCTH YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIHTEIHHOBOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABICHHS DJIEKTPOHHOTO OajlaHca 3THX PEaKIHii; peakuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHMsSI MX IIOJHBIX M COKpAaIEHHBIX HMOHHBIX YPaBHEHUH; peakuui
THJIPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha IpUMEpe TUIAPOKCOKOMIUIEKCOB LMHKA U
ATIOMUHHUS);

v c(OPMHPOBAHHOCTh BJAJEHUS CHCTEMOW 3HAHMH O METOJaX HAYYHOTO ITO3HAHUSA
SBJICHUH NPHUPOJBI — HAONIOJCHHUE, U3MEPEHHE, MOJECIUPOBAHKUE, SKCIIEPUMEHT (pealbHbId U
MBICJIEHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHbIX HAayKaX, YMEHMs NPUMEHSATb 3TH 3HAHUS IpU
AKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M JUId OOBSCHEHMS XMMMUYECKHUX SIBJICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTHUUECKOH EATEIbHOCTH Y€JI0BEKA U B IIOBCEIHEBHOM KU3HM;
v C(OPMHPOBAHHOCT YMEHMS NPOBOJUTH PACUEThl: C HCIOJb30BAHUEM IOHITUH
«MaccoBasl 1011 BELIECTBA B PACTBOPE» M «MOJISIPHAs KOHLEHTPALUA»; MAcChl BELIECTBA WM
o0béMa rasza 1O M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WIN O00bEMY OJHOIO U3
YYaCTBYIOUIMX B PEAKIMH BEIIECTB;, TEIJIOBOTO 3(PQeKTa peakiuu; 3HAUYCHHs BOJOPOTHOTO
IIOKa3aTelsl pacTBOPOB KHUCIOT M INEJIOYEH € H3BECTHOM CTENEHBIO AMCCOLMALMM; MAacChl
(06béMa, KOIMYeCTBa BEILECTBA) NMPOJYKTA PEaKlMy, €ClId OHO U3 UCXOAHBIX BEIIECTB JaHO B
BHJIE PacTBOpPAa C OINpPENECIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOIO BEIIECTBA WM [JAaHO B
n30BITKE (MMEET MPUMECH); 10JIM BbIX0/1a IPOJYKTA peakuu; 00bEMHBIX OTHOILLIEHU ra30B;

v c(OPMHPOBAHHOCTh YMEHUH: COOIII0/IaTh MPaBUJIA MOJIb30BaHNU XMMHUYECKON MOCYI0M U
1a00paTOpHBIM 000pYAOBaHUEM, OOpAllEHHs C BELECTBAMU B COOTBETCTBUU C MHCTPYKLIMSAMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, SKOJOIMYECKH IeJ1eCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENbHOCTH B ILEJIAX COXPAHEHHS CBOETrO 370pPOBbS,
OKpYXarollled IPUPOJHON cpedbl M JOCTH)KEHHs €€ YCTOMYMBOTO Ppa3BUTHS, OCO3HAaBaTh
OMACHOCTh TOKCHYECKOTO AECUCTBHUS HA JKUBBIE OPraHMU3Mbl ONPEACIEHHBIX HEOPraHMYECKHX
BEIIECTB.

v c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IICJICHANPABICHHBIH TOUCK XUMHYECKOU
UHPOpPMALlUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uH(popMalLnio, rnepepadbaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHOM y4eOHOI

3agaden.

MEXIIPEJIMETHBIE CBA3HU

Peanuzamnus MeXnpeaMETHBIX CBA3€H Mpu M3ydeHUU OOIIEel U HEOpraHU4YeCKOW XMUMHH B
10 kyacce OoCyIIeCTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U NOHSTUN, IPUHATHIX B OTJENBHBIX IIPEAMETAX €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE IMOHSTHA: SIBIEHHE, HayyHBId (pakT, rumoresa, Teopwus,
3aKOH, aHajlu3, CHUHTE3, KIacCUpUKalus, MNEepUOJUYHOCTb, HAOIIOJEHHE, H3MEPEHUE,

SKCIICPUMCHT, MOJ€CJIb, MOJCIINPOBAHUC.
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®dusnka: marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPTEeTUYECKUNM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WICAIBbHBIN Tra3, (QU3UYECKHEC BEIMYMHBI, €IMHUIIBI
U3MEPEHHUS], CKOPOCTh, YJHEPTHsl, Macca.

buonorus: kieTka, oOpraHusM, OSKocHcTeMa, Ouocdepa, MeTabOIU3M, MaKpoOu
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPbBI, YIIEBOABI, HYKIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,

KpYroBOpOT BCIICCTB U ITIOTOK SHCPIrUH B SKOCUCTCMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.
TexHonorus:: XUMHYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOUTENIbHbIE MaTepuabl,
CEIIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMHINEBAs IMPOMBILIUIEHHOCT, (hapMareBTHUECKas
IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MATCPUAJIOB, 3JICKTPOHHASA IIPOMBIIINICHHOCTh, HAHOTCXHOJIOTUH.

INPEJIMETHBIE PE3YJIBTATbBI

OPI'AHUYECKASA XUMUA

v IIpenmeTrHble pe3ynbTaTbl OCBOEHHA Kypca «OpraHudeckas XUMHsD OTPaXKaroT:
c(OPMHUPOBAHHOCTb IPE/CTABICHUI: O MECTe M 3HAUEHUU OPraHUYECKOH XUMHHM B CHUCTEME
€CTECTBEHHbIX HAyK U €€ poJii B 00€CIIEYEeHNH YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA B PELLICHUU
po0JIeM SKOJIOTMYECKOM, SJHEPreTUYECKON M MUILEBOM 0€3011acCHOCTH, B Pa3BUTUH MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHHMKOB SHEPruH, B 0OECHEUCHHM PallMOHAIBHOTO
IPUPOIONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEl KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

v BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
HOHATHUS — XUMUYECKHH JIEMEHT, aTOM, SIpO U JIEKTPOHHAs 000J104Ka aToma, s-, P-, daToMHBbIe
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToma, rMOpHIM3alusl aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIICHMS, XMUMHUYECKas
CBS3b, MOJb, MOJISIpHas Macca, MOJSIPHBIH OOBEM, YIJIEPOJIHBIM CcKeleT, (yHKIUOHATIbHAs
rpymIa, paaukai, CTpyKTypHbIe GOpMyIibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpHUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (reoMeTpuyYecKas, ONTHYeCcKasi), H30Mepbl, FTOMOJIOTHUECKUI
pA, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA- M a30TCOACPIKALIUE OPraHWYECKHE COCIWHEHMS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCUHEHNUS; TEOPUH, 3aAKOHBI
(mepuoanyeckuii 3akon (.M. MenneneeBa, TeopHs CTPOSHHMs OpraHMYecKHX BeliecTB A.M.
byrnepoBa, 3aKkOH COXpaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHUs U IPEBPAILCHUS DHEPrUu
OpyY  XUMHUYECKHX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  SI3BIK  XHUMHUH,
MHPOBO33PEHUYECKHNE 3HAHUsA, JEXKAIIHE B OCHOBE NOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX  SIBJICHUW;  IPEACTABICHUS O  MEXaHM3MaxX  XUMHUYECKMX  PeakLuil,
TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IIPOTEKaHMs, O B3AMMHOM BIIUSHUU
aTOMOB U TPYIIIl aTOMOB B MOJIEKYyJIaX (MHIYKTUBHBIA U ME€30MEPHBIN 3P PEeKThl, OpUeHTaHTHI | 1

Il poma); dakromoruueckue CBEIECHHS O CBOICTBaX, COCTaBe, MOJYYEHUU MU O€30MacHOM
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MCIIOJIb30BAaHNN BAYKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY U NMPAKTUYECKOM NEATEIbHOCTH
yeloBeka, OOLMX Hay4YHbIX MPUHOUIAX XHUMHUYECKOrOo MPOM3BOACTBA (HAa MpHUMEpe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKu HEPTH);

v chOPMUPOBAHHOCTh ~ YMCHHIA:  BBISBJISATH  XapaKTepHbIC  MPU3HAKH  TOHSTHIA,
YCTaHaBIMBATh UX B3aMMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE IOHATHUS IPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHEHUH;

v c(hOPMUPOBAHHOCTh YMEHHUM: HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIHKY JIJISi COCTABICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPANIEHHBIX M CKEJIETHBIX) (OopMyI
OpPraHUYECKUX BEILECTB;

v COCTABJISITh YPABHEHUS XHUMHMYECKUX PEAKUMHA M  PACKPBIBATh HX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMI  MOCPEJACTBOM  COCTABJICHHUS  3JIEKTPOHHOIO
OamaHca ATHX peakluui, peakuii WOHHOTO OOMEHa IyTEM COCTaBJICHHUS WX TOJHBIX U
COKpaIIEHHbIX HOHHBIX YPABHEHMIA;

v M3TrOTaBIMBATh MOJEIM MOJEKYJ1 OpPraHMYECKUX BEIIECTB JUIsl WJUIFOCTPALMU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

v cOPMUPOBAHHOCTh ~ yYMCHHIA:  yCTAaHABIUBATh  MPUHAMICKHOCTH  HM3YyYCHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOSHHUIO K OIpeneiaéHHOMY Kiaccy/Tpymme
COeMHEHUH, TaBaTh UM Ha3BaHMs 1o cucreMatuueckoir HomeHnkiarype (IUPAC) u npuBoauThb
TPUBHUAJIbHBIE HA3BAHMS U1l OTIEIBHBIX MPEACTABUTEICH OPraHMYEeCKUX BEIIEeCTB (ITHIICH,
aIeTHIICH, TOJIYOJI, TJIMIICPUH, dTHICHTINKONb, (peHONI, GopMallbIeThl, aleTanbIeTnl, aleToH,
MypaBbUHAsA KUCJIOTA, YKCYCHasl KUCJIOTA, CTEAPUHOBAsA, OJEMHOBAs, MaJbMUTUHOBAs KUCJIOTHI,
[JIMLMH, ajJaHWH, MalbTo3a, (PYKTO3a, aHWIUH, AWUBUHIII, W30IpPEH, XJOPOIPEH, CTHPOI U
Apyrue);

v c(hOPMHUPOBAHHOCTb YMEHHUS OMNPENENSATh BUJ XHUMHYECKON CBSI3M B OPTaHMYECKHUX
coeMHEHUX (KOBaJCHTHAsl U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

v c(OpPMUPOBAHHOCTh YMEHHsI MPUMEHSTH MOJOKEHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemectB A.M. byrnepoBa st 0ObsCHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHS;

v chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpoeHHe, (U3HUECKUe U
XMMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENEH Pa3TUYHBIX KJIACCOB OPraHUYECKHUX BEILIECTB:
AJIKaHOB, IMKJIOAJIKAHOB, AJKEHOB, aJKaJHWEHOB, AJKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB,
CIIUPTOB, AJIBJECTHUIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CJOXKHBIX A(UPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTJIEBOJA0B (MOHO-, TU- U MOJIUCAXaPUIOB),
WUTIOCTPUPOBATh TEHETHMUECKYI) CBSI3b MEXIYy HUMU YpPAaBHEHHSIMH COOTBETCTBYIOIIHX
XUMUYECKHUX PEAKIUN C UCTIOH30BAHUEM CTPYKTYPHBIX (POPMYIT,

v c(hOPMHUPOBAHHOCTh yMEHHS TMOATBEPKIAaTh Ha KOHKPETHBIX TMpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CMOCOOHOCTH OpPTraHMYECKHX COEIWHEHU OT KPaTHOCTH W THIIA

KOBAJIGHTHOM CBS3U ((5- n TE-CBSBI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;
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v c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YTJIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

v c(OPMHPOBAHHOCTh BIAJICHUSI CHUCTEMOW 3HAHMH O ECTECTBEHHO-HAYYHBIX METOZax
MO3HAHUS — HAONIOJIEHWH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATH 3TH 3HAHMUS,

v c(OPMHPOBAHHOCTH YMEHHUS IPUMEHSITh OCHOBHBIE ONEpAIlMM  MBICIUTEIHHON
NEeSITeIbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMaTH3allliO, BBISIBICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

v c(OpPMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBA3b XUMHUYECKUX 3HAHUN C OHATUAMU
U TPEICTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYyYHBIX NPEAMETOB s 0ojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHHUM, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

v c(OPMHPOBAHHOCTh YMEHHI: TPOBOAMTH PACUETHl MO XHUMHYECKHM (GOpMyIaM H
YPaBHCHUSM XUMHUYECKUX PEAKIMA C UCIOJIb30BaHUEM (DM3MYECKHX BEIUYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKACHUI0O XMMHUYECKON (DOpMYIbl BEllecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

v c(OPMHPOBAHHOCTH YMEHHIA: MTPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C TTO3UIUI
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W TMPOU3BOJICTBEHHOM AESITENTbHOCTU
YeNOBEeKa, CBSI3aHHOW C MepepabOTKON BElIEeCTB, HCIIOJIb30BATh MOMyYEHHbIC 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

v c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOATEIBHO IJIAHUPOBATh U NMPOBOIUTH XMMHYECKHUN
HKCIEPUMEHT (TIOJTy4e€HUE U N3yUeHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEAKLIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KHUCIOPOJCOJACPKAIIUX OPraHUYECKUX BEIECTB,
pelleHne HKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil 0Oe3omacHOro oOpallleHuss C  BelecTBaMH M JJaOOpaTOpHBIM
o0opynoBanueM, (OpMyIUpOBaTh IeJb HMCCIEJOBAHUSA, IMPEJICTaBIATh B PA3NUYHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

v c(OpPMUPOBAHHOCTh YMEHHUH: CcOONIOAATh MpaBUiIa SKOJIOTHYECKH IIe1eCO00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 370pPOBbS,
OKpY’Karoliel NpUpoAHOM Cpeibl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

v aHAJM3UpPOBaTh  11€J1€CO00pPa3HOCTh  NPUMEHEHHS  OpPraHWYEeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

v c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IICJICHANPABICHHBIH TOUCK XUMHYECKOU
UHPOpPMALlUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uH(popMalnio, epepadbaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IOCTABJIEHHOM y4eOHOI

3aga4en.
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11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckasi XUMHUs OTPaXKaloT:

v c(hOpMHUPOBAHHOCTH MPECTABJICHUI: 0 MaTepuaIbHOM €UHCTBE MHUpa,
3aKOHOMEPHOCTAX M MMO3HABAEMOCTHU SIBJICHUN MPUPOABI, O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBCHHBIX HAyK U €€ Poju B 00ECIeUeHWH yCTOWYMBOIO Pa3BUTHS, B PEUICHUU MPOoOJeM
9KOJIOTUYECKON, IHEPTreTUIECKON U MUIIEBOW O€30MaCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHUKOB DJHEPIHH, B OOCCICUCHUU PAMHUOHAILHOTO
MIPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYyJIBTYPHI YeJIOBEKa, a TAKIKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJHON CPEJIC;

v BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroline
MOHSITHSI — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, H30TOIIbI, IEKTPOHHAS 000I0YKa aTOMA, S-
, Pp-, d-atoMHbIe OpOUTAIM, OCHOBHOEC W BO30YXJAEHHOE COCTOSHUS aroma, THOpUAM3AIINs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTb, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WMOHHAs, METAIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMHUYECKas pPEaKIus, PacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLIMAIINS, CTENEeHb JAUCCOLMAIIMM, BOJOPOJHBIA  TOKA3aTelb,
OKHCJIUTENb, BOCCTAHOBUTEb, TETUIOBOK (P (HEKT XUMUUYECKON PEaKIIUU, CKOPOCTh XUMUYCCKOMN
peaKiuy, XUMHUYCCKOE paBHOBECHE, TEOPHUHM HM 3aKOHBI (TEOpHUS IJICKTPOJUTHUYECKON
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUS W TPEBPAIEHUS SHEPTUM MPU XUMHYECKUX PEAKIMIX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHMMAHMUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC TPEJCTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJSIPHOM ¥ HAJMOJICKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MeXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
NpPOTEKaHUsl, O XHMHYECKOM pPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CHCTEMax;
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUU U OE30MMaCHOM HCIOIb30BaHUH
BOKHEUINIUX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTUUYECKOW JIEATEIbHOCTH 4YEJIOBEKa,
00IIMX HAYYHBIX IPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

v chOpPMUPOBAHHOCTh ~ YMEHMI:  BBIABISTH  XapaKTepHble  MPU3HAKH  TOHSTHIA,
yCTaHaBIWBAaTh WX B3aWMOCBA3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIUE TOHATHS TPH OIMUCAHUU
HEOPTraHWYECKHUX BEIIECTB U WX MPEBPAIICHU;

v c(hOPMUPOBAHHOCTh YMEHUS HCIOIH30BATh XUMHUYECKYIO CUMBOIIMKY JJIsSi COCTABICHHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMUYECKUX PEAKIUi, CHUCTEMATHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJEITHHBIX BEIIECTB;

4 chOPMHUPOBAHHOCTh yYMEHHS OMNPEACNATh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKHX D3JIEMCHTOB B COCIWHEHHUSAX, BHUJ XUMHUYCCKOH CBS3M (KOBaJCHTHAs, HWOHHAsd,

MCTAJIMYCCKasd, BO,Z[OpO,Z[HaSI), THUIIL KpHCTaHHHqCCKOﬁ pCI_HéTKI/I KOHKPETHOT'O BCIICCTBA,
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v c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W W THUMA KPUCTAUITMUECKOW PErmETKHA, OOMEHHBIM U JOHOPHO-AKIIETTOPHBIH
MEXaHHU3MBbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

v c(OPMUPOBAHHOCTh YMEHHI: KIACCU(PHUIIUPOBATh: HEOPTaHWYECKUE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEAKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIy U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(QEeKTy peakluu, H3MEHEHHUIO CTENeHEl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajiu3aTopa W JPYrue); CaMOCTOSTENIbHO BBIOMpaTh OCHOBaHUS W
KPUTEPUU JJIs KIIACCU(PUKALNN U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHii;

v chOpPMUPOBAHHOCTh YMEHHS pacKpbIBaTh CMbICA mepuoaudeckoro 3akona JI.U.
MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYI0 U
IPOTHOCTUYECKYIO (YHKIINU;

v c(hOPMHUPOBAHHOCTh YMEHUI: XapaKTePHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
XUMUYECKHX 3JIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MeneneeBa, UCHOJB3Yys MOHATUS «IHEPreTUYECKUE YPOBHMY», «IHEPIETHUYECKUE MOJYPOBHUY,
«s-, p-, d-aromHbIe OpOWTATN», «OCHOBHOEC M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHYECKHX OJJIEMEHTOB M HUX
coeMHEeHUN 1o nepuoAam u rpynnam [lepuonnueckon cucremst .M. Menzaeneesa, BajJeHTHbIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

v c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYCCKUE
CBOICTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPKJIATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3U
MEXy HEOPraHUYECKMMU BEUIECTBAMHU C ITOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIM;

v c(hOPMHUPOBAHHOCTb YMEHHUSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHBHOBOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OajiaHca THUX PEaKlWid; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKpPAlIEHHBIX HOHHBIX YypaBHEHUH; peakuui
TUAPONIN3a; PeaKkIuil KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpPe THUIPOKCOKOMIUIEKCOB IIMHKA W
AIIOMUHMUS);

v c(hOPMHUPOBAHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX
peakuuMii ¢ y4€TOM HX DHEPreTHYECKHUX XAPAKTEPUCTUK, XapakTep H3MEHEHUS CKOPOCTH
XUMHUYECKON PEakIMu B 3aBUCUMOCTU OT Pa3IMUHBIX (DAKTOPOB, a TAK)KE XapaKTep CMELICHUS
XUMHYECKOTI'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelcTBuil (mpuniun Jle HlaTtense);

v c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh XUMHUCCKUE PEAKITNH, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TIONYyYEHUS CEepHOW KHCIOThI, aMMHaka, OOIIMe HaydHble MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOO00Pa3HOCTh NPHUMEHEHHUsT HEOPTaHUYECKUX BEIIEeCTB B
MIPOMBINIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUST PUCK-TI0NH3a;

v c(hOpMHUPOBAHHOCTh BJIAJACHUS CHCTEMOW 3HAHMH O METOJaX HAyYHOTO ITO3HAHUS
SBIICHUN TIPUPOABl — HAOIIOJCHHUE, MU3MEPEHUE, MOJCTUPOBAHUE, IKCIIEPUMEHT (pealbHbI U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSATH 3T 3HAHUS TPH
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUMA BEIIECTB W I OOBSICHEHHS XWUMUYECKHX SIBIICHUH,

HMCEIONIUX MCCTO B ITPUPOJIC, HpaKTI/I‘IeCKOﬁ JCATCIBHOCTH YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HH,

29



v c(OpPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUM C MOHATHUSIMHU
U TPEeACTaBICHUSMHU JPYTUX €CTECTBEHHO-HAyUHBIX MPEAMETOB s 0ojiee OCO3HAHHOTO
IIOHUMAaHUs MaTepUaIbHOIO €AMHCTBA MUDA;

v c(OPMHPOBAHHOCTh YMEHHS NPOBOJUTH pacu€Thl: C WCIOJb30BAHUEM IOHSATHHA
«MaccoBas J10J1s BEUIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHLIEHTpALUs»; MacChl BEIIECTBA WU
o0bémMa raza MO M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WIM O0bEMY OJHOTO U3
YUYaCTBYIOUIMX B PEAKIUH BEIIECTB; TEIUIOBOTO I(PQeKTa peakiuy; 3HAYEHUS BOJIOPOIHOTO
II0Ka3aTeslsl PAacTBOPOB KHUCJIOT M IIEJIOYEH C WM3BECTHOM CTENECHBI IUCCOLMALIUU; MAaCCHI
(00béMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa PEaKLUU, €CIIU OJJHO U3 UCXOAHBIX BEIIECTB JIaHO B
BUJIE PAcTBOpAa C OINpPEACNIEHHOW MacCOBOM J10J€l pAacCTBOPEHHOIO BEIIECTBA WM JIaHO B
n30BITKE (MMEET MPUMECH ); JOJIH BBIX0JIa MPOIYKTA PEAKUH; 00bEMHBIX OTHOILIECHHUH ra30B;

v c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSTENIFHO IJIAHUPOBATh U MPOBOJUTH XUMHUECKHUMA
SKCIIEPUMEHT (MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, MOITBEPKICHUE KaYeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEUIECTB C MTOMOILBI UHIUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, pEHICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4 1o teMaM «Mertamib» U «Hemertamisl») ¢ cOOIIOAEHUEM TpaBUil
Oe3omacHOro obparieHus C BellecTBaMH M J1a00paTOpHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
LeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JTOCTOBEPHOCTD;

v c(hOpMHUPOBAHHOCTh YMEHHIA: COOJIIOIATh MTPABWIIA TTOJIH30BAHUS XHMHUECKON OCYI0H 1
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
M0 BBIMOJIHEHUIO J1A00PATOPHBIX XUMHYECKHX OIBITOB, HKOJIOTMYECKH ILieJecoo0pa3Horo
NOBENEHNUA B OBITY M TPYIOBOM [JEATENBHOCTH B IENIAX COXPAHEHUS CBOETO 3/10pOBBS,
OKpYKalollel NPUPOJHOW Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh
OIIaCHOCTh TOKCUYECKOIO IEHCTBHs Ha JXUBBIC OPraHU3MBlI OIPEACIIEHHBIX HEOPraHUYECKHUX
BELIECTB, TOHUMasl cMbIci nokasarens [1JIK;

v c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHAMPABICHHBIA MOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, VMHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHpopMalnio, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHOM ydueOHOM

3a7a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue Komu IIporpamMmHOe conepxanue OcCHOBHBIE BU/IbI JESITEILHOCTH 00YYaIOIINXCS
n/m pas3zesioB U TeM €CTBO
yueOHOro 4acoB
npeaMeTa
I'aaBa 1. IloBTopenne u yriyosenue 3HaHuii (24 yacoB)

1.1 | Atombl, Monekymsl, | 1 Uctopusi otkpbiTusi ctpoeHuss aroma. ATtoM. CoctaB | PackpbiBaTh  CMBICT — HM3y4aeMblX  OHSTHN

BELIECTBa aTOMHBIX A1ep. XUMUYECKHA dJIeMeHT. M30TOombI. (BBLOETATh HMX XapakTepHble NPU3HAKH) U
NPUMEHSTDH 3TU MOHITHS MPU OMHCAHUU COCTaBa
1.2 | Ctpoenue aroma 2 CtpoeHnue ANEKTPOHHBIX o0oouek aTOMOB. | " rnoemms  BemecTB, I OGBACHEHHS
DHepreTuyeckue YpPOBHH U MOIYPOBHU. ATOMHBIC OTIEIbHDIX (baKTOB " [ —
opoutanu. Kiaccudukanuss XUuMUYECKUX 3JIEMEHTOB (S-, XapakTepH3oBaTh  SICKTPOHHOE  CTPOCHHE
p-, d-, f-onementsi). aroMoB (B OCHOBHOM W  BO30YKIEHHOM
Pacnipenienienrie 31€KTPOHOB MO ATOMHBIM OpOUTANISAM; COCTOSIHWH) W WOHOB XHMUUECKHX EMEHTOB 1
NPUHIAIT MUHAMYMa SHEpriu, npuauw aymm, npasuino | _ 4 [IePHOTOB H X BAICHTHBIC BO3MOXHOCTH,
XyHza. JNeKTPOHHBIC KOHQHTYpaIliy aTOMOB SJIEMEHTOB | CONB3ysl TOHSTHS §-, P-, -diexTpomHELE

| — IV nepuosoB B OCHOBHOM U BO30YXJIECHHOM OPOHTAIH, FHEPreTHIECKHE YPOBHH.

COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYpaLIUU HOHOB.

1.3 | Ilepuogmueckuit 1 Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema | PackpeiBaTh CMBICH MEPHOANYECKOTO 3aKoHa [l
3aKOH U xumudyeckux oanemeHtoB J[.M. MenneneeBa. CBs3p | I. MengeneeBa u  JAEMOHCTPHPOBATH €TI0
[lepuoanueckas [lepuognueckoro 3akoHa u Ilepuonnyeckoil CHUCTEMBI | CUCTEMATH3UPYIOUIYI0, OOBSACHUTENbHYIO U
cucTeMa XHUMHYECKUX XUMUYECKHX JJIEMEHTOB C COBPEMEHHOW TeopHuel | MPOTrHOCTHUYECKY0  (DYHKLHUH. OOBACHATD
3JIEMEHTOB JN. CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB | 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB

Menneneesa

XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BENIECTB IO TpyINmaM M MEepUoJiaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneesa.
JdemoncTpauuu: Bumel Tabmun  «llepuogmaeckas
cHCTeMa XMMHYeCKHX 3aeMeHToB JI.J. MeHaeneeBa.

XAMHYECKHUX DJIIEMEHTOB U HUX COEAUHEHHM IO
nepuojiam u rpynnam Ilepuoauyeckoil cuctemsl
. . Menpeneena.




1.4. | Xumuueckasi  CBA3b. DONEeKTpOOTPULIATETPHOCTh ~ XUMUYECKHUX  3JIEMEHTOB. | PackpblBaTh  CMBICH  HM3y4aeMbIX  IOHATUU
ArperatHbie Xumuueckass  CBA3b. BHIbI  XMMHUYECKOW  CBSI3U: | (BBIAEIATH MX XapaKTepHbIE MPU3HAKH) U
COCTOSIHHSI. KOBAJICHTHAsI NOJIAPHAs CBSI3b, KOBAJICHTHAsI HEMOJSPHAs | IPUMEHSTh 3TH MOHATHUS [IPU ONMCAHUU COCTaBa

CBSI3b, HOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUS | U CTPOSHUS  BEHIECTB, s OOBSICHEHUS
KOBAJICHTHOM M HWOHHOW CBSI3M. OJIEKTPOHHBIE U | OTACHBHBIX (HDakTOB M sBIeHUH. Omnpenensirsb
CTPYKTypHBIC (opMyJbl BemiecTB. KaTHOHBI M aHUOHBL | BUJBI ~ XUMUYECKOW  CBS3U  (KOBAJIGHTHOM,
Kpucramnmyeckue u  amopdHble BemiecTBa. THWIBI | HOHHOH, METAJNIMYECKOW, BOJOPOAHOW) B
KPUCTAJUTMYECKUX  PEIICTOK: HMOHHAas, aTOMHasl, | COeIMHCHUSX, TUIl KPUCTAJUIMUECKOU PEIIETKU
MOJIEKYJIIpPHAsA U UX XAPAKTEPUCTUKHU. KOHKpEeTHOTro BemecTBa. OOBSACHATh MEXaHH3M
JdeMoHCcTpauMu: MOJACINA KPHUCTAIMYECKUX PEIIETOK | 0Opa30BaHUsI KOBAJCHTHOU CBSI3M (OOMEHHBIN U
HEOPraHMYECKUX BEIIECTB — METAIJIOB M HEMETaIOB | JOHOPHO-aKIENTOPHBIN). Onpenenarsb
(rpaduTa m anmasza), CIOXKHBIX BEHIECTB (XJIOPHJA | BAJICHTHOCTh M CTEIICHb OKUCIICHHUS XUMUYIECKIX
HATpUA). 3JIEMEHTOB B COEAMHEHUSAX Pa3IMYHOrO COCTaBA.
OOBSCHATH 3aBUCHMOCTH CBOMCTB BEILECTB OT
BUJIA XUMHUYECKOH CBA3U u THIA
KPUCTAJUIMYECKON PEHIETKU.

1.5 | Pacuets o KonmunuectBo BemectBa. Monb. MonsipHass Macca. | BeluncnsaTe  MOJSIpHYIO  Maccy  BELIECTB;
YpaBHEHUSIM B3anMocBs3b KoMuecTBa, MacChl U YUCJIA CTPYKTYPHBIX | KOJIMYECTBO BeEIIECTBa, OOBEM rasza, Maccy
XUMHUYECKUX PEaKIUi eIMHUIl BemecTBa. Pacuersl mo GopmynaMm XuMHUYECKUX | BemlecTBa; [IpoBOAUTH pacuéTsl O ypaBHEHUSM

COCIUHCHMH. XUMUYECKUX pEeaKIMil: KOJWYEeCTBa, 00BEMa,

PacuerHble 3amaum: pacueTbl 1O  YPAaBHEHHUSM | MAcChl BEIIECTBA MO W3BECTHOMY KOJUYECTBY,

XUMUYECKUX PEaKITUH. 00bEéMyY, Macce peareHTOB WWJIM TPOIYKTOB
peakiui.

1.6 | l'a30BBIC 3aKOHBI 3akon  ABoragpo.  MomspHbIi  00bEM  Ta30B.

OtHocuTenbHas  IUIOTHOCTH  razoB.  OmpeneneHue

OTHOCHUTEJIBHOM MOJIEKYJIIPHOH Macchl ra3o00pa3HOro
BEIIECTBA I10 M3BECTHOM OTHOCUTEIBHOW IIJIOTHOCTH.
OObEMHBIE  OTHOIIEHHMS Ta30B MPHU  XUMHUYECKUX
peakuusx. YpasHenue Kianelipona-MeneneeBa.
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1.7

Baxueiinme Kiaccel
HEOPraHUYeCKUX
BEIECTB

Knaccudukanms HeopraHndeckux coenuHeHu. OKCHIBI.
Knaccudukanus okcnaos: coneobpasyromiie (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHbIE) U  HeCcoJeo0pa3yrolue.
MexnyHapoiHas HOMEHKIATypa OKCUI10B. TpuBraabHbIe
Ha3BaHUsA OKCUAOB. @Du3NUECKME U  XapaKTEepHbIE
XMMHYECKHE CBOMCTBA OKCHUJIOB (B3aMMOJICHCTBHE C
BOJOM, € KHCIOTaMU M OCHOBAaHUAMH, C APYTHUMH
okcunamu).  Ilomyuenume  okcupmoB.  Ilonstue o
TUAPOKCH/IAX — OCHOBAHMUSAX U KHUCIOPOACOJEpKAIIUX
KHMCJIOTaX. Kucinotsr. Knaccudukarus KHCJIOT.
MexnayHaponHas ~ HOMEHKIATypa W TpPUBUAJIbHBIE
Ha3BaHUA KUCIOT. OU3NUECKUE U XMMHUYECKHUE CBOMCTBA
KHCIOT (B3aMMOJEHMCTBHE C METaUIaMHU, C OKCHJaMHU
METaJUIOB, OCHOBaHUSIMU U COJISIMH). Psii akTUBHOCTH
merauioB H.H. bekerosa. [lonyuenune kucior. Kucnorer
B IpUPOJE, MPUMEHEHHE  BaXKHEUIIUX  KHUCIOT.
OcHoBanus. Knaccudukanus OCHOBaHUU: IWIENOYH U
HEpacTBOPUMBbIE OCHOBAHHS. MexnyHapoHas
HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHBIE Ha3BAHMS
ocHoBaHuil. lllenoun, ux cBoiicTBa (B3aUMOJAEWUCTBUE C
KHCIOTHBIMU OKCHUJAaMH, KHUCJIOTaMH M CONSIMH) U
crocoObl monyyeHusi. HepacTBopuMble OCHOBAaHMS, WX
CBOMCTBa (B3aMMOJCHCTBHE C KHCIOTaMH) U CHOCOOBI
nonydeHusi. AmdorepHocts. Conu (cpenHue, KUcible,
OCHOBHBIE, JBOIHBIE). MexayHapoaHas HOMEHKIATypa
coneil. TpuBuanbHble Ha3zBaHUA cosieil. DuU3znyeckue M
XapakTEepHble XUMHUYECKHE CBOMCTBA Ha MpUMEpE
cpeanux coneu. [lomydyenue coneid. ['eHeTndeckasi CBs3b
MEXy KlaccaMl HEOPTraHUYECKUX COCIMHEHUM.
JeMoHcTpanumu: oOpa3ibl HEOPraHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB.

JlaGopaTopHble ONBITHI.  OIBITHl, HWUIKOCTPUPYIOIINE

CocraBnatb  ¢GOpMyNIbl  OKCHJIOB,  KHCIOT,
OCHOBaHWH, coJied © Ha3pBaTh HX II0
MEXTyHApOHOU HOMEHKJIaType.

XapakTepru30oBaTh 00IINE XUMUYECKHE CBOKWCTBA
M3YYEHHBIX KJACCOB HEOPraHMYECKUX BELIECTB,

0co0ObIe CBOICTBa ux BaXHEUIIINX
IPE/ICTABUTENICH, UX TIOyYCHHUE U TPUMCHEHHE.
CocraBndartp MOJIEKYJIIpPHBIE ypaBHEHUSA
peaKkiuii,  WUIIOCTPUPYIONIUX  XHMHUYECKHUEC
CBOWCTBA W CIOCOOBI TIONYYSHHUS BEIIECTB
U3yYCHHBIX KJIaCCOB/TPYIIII, a TaKKe

MOATBCPKAAIOIMIUX I'CHECTHYCCKYIO CBA3b MCKIY
HUMHU. HpOFHOBI/IpOBaTB CBOMCTBA BCIICCTB Ha
OCHOBC O6HII/IX XHMHUYCCKUX CBOICTB
N3YUYCHHBIX KJ'IaCCOB/prrIH BCHICCTB, K KOTOPbIM
OHH OTHOCATCA. HpOI/I?;BOIII/ITI) BBIYMCIICHHUSA II10

YpaBHCHUAM XUMHUYCCKUX peaKL{HfI.
HHaHI/IPOBaTI) U OCYHICCTBIATL Ha IIPAKTHUKE
XUMHUYCCKUC OKCIICPUMCHTHI, IIpOBOAUTD

HaOJII0/IeHNUs], JIeNlaTh BBIBOJBI IO pe3yJibTaTaM
HKCHEPUMEHTa MPH MPOBEJCHUN JTaOOpaTOPHBIX
OTBITOB M MPAKTHUYECKON padoThl. Y4acTBOBaTh
B COBMECTHOH paboTe B mape WM TIpyIIe.
BeicTpauBarte pa3sBEpHYTHIE MHCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha MH(POPMALHUIO U3
yuyeOHMKa M JIPYrMX HUCTOYHHMKOB, B TOM YHCIIE
HNurepHera.
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XHUMHUYCCKUC CBOMCTBaA

BCIICCTB.

KJIaCCOB HCOPIraHUYCCKHX

1.7

Knaccudpukanus
XUMHAYECKHX PEaKIHi

Xumudeckasi peakius 1 €€ Mpu3HaKu.

VYcnoBusi TNpOTEKaHUsT XUMHUYECKMX PpEaKUHUid. 3aKoH
COXpaHEHHUsS MacChl BEIIECTB. THUIBI XUMHYECKUX
peaknuii  (COCAMHEHUS,  PpaA3JIOKCHHUS,  3aMELICHUS,
oOMeHa).

Onpenenarb NpU3HaAKW XUMHYECKUX PEaKIIHi,
ycrnoBust  uUx  mporekaHus.  OObBICHSATH
CYyITHOCTh  (DU3MYECKMX W  XUMHUYECKUX
SBIIGHHA C  TOYKHM  3PEHHUS  aTOMHO-
MoJieKyssipHoro  yaenus. Kmaccudunupopartb
XUMHYECKHE peakiuu (M0 YUCIY U COCTaBy
pearupyromux 1 0O0pa3yIoIUXCs BEIIECTB).
PaccraBisate k0dQUIMEHTH B ypaBHEHUSX
XUMUYeCKUX  peakiui.  HaOmomate  u
OMHCHIBATH  OOBEKTHl  NPH  MIPOBEIACHHUU
JEMOHCTpallMii ¥ J1a0OpaTOPHBIX  OMBITOB.
[IpuMeHSTh eCTEeCTBEHHO- HAay4HbIE METOIbI
mo3HaHuss (B TOM 4YHCJIE  HaAOIIOJICHHE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT U OCHOBHBIE
OTIEpallMi  MBICIUTEIBHOW  JESTEIHHOCTU
(cpaBHenue, kmaccudukanus) BeicTpauBath
pa3BEPHYTHIE MMCHbMEHHBIE M YCTHBIE OTBETHI C
ornopoil Ha wuHGpoOpMaLMIO U3 Yy4yeOHUKA H
CITPaBOYHBIX MaTepuaos, IPaMOTHO
HCIIOJIb30BaTh H3y4YECHHBIN TTOHATUNHBIN
anmapar Kypca XuMUH.

1.8

Peakuuu
oOmeHa

HMOHHOT'O

YcnoBus TpOTEKaHUsT peakluid HOHHOTO OOMEHa.
MomnekynspHble, TIOJHBIE ¥ COKpAIICeHHbIE HOHHBIC
ypaBHeHUs1 peakuuid. CBOMCTBa KHUCIOT, OCHOBaHUN U
CoJIe B CBETE MPEICTABICHUM OO0 AIIEKTPOIUTHUIECCKOM
nucconuanuu. KauecTBeHHbIE peakuy Ha HOHBI.

JlabopaTopHble ONBITBI: OIpPEACICHHE PACTBOPOB
KHUCJIOT M HIEJI0YEH ¢ MOMOIIBI0O MHJIMKATOPOB; PEaKIUU

PaCKpBIBaTB CMBICJI HU3Yy4YaCMBIX HOHHTHﬁ, a
TaKXXE€ CMBICIT TCOpPHUH BHCKTpOHHTquCKOﬁ

JMCCOLIMALIUH. OOBsACHATD MPUYHHBI
JJMEKTPONPOBOJAHOCTH  BOJHBIX  PAacTBOPOB
BEIIECTB; pa3iuyarh cjlabble UM  CHIIbHBIC
JIEKTPOJIUTHI. CocraBndarth ypaBHEHUS

Jucconmanuu KHCIIOT, meno4yed u COJ'ICI‘/JI,
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HOHHOI0 OOMeHa

[IpoBeeHne OMBITOB, WLTIOCTPUPYIOIIUX PU3HAKU
NpOTeKaHUs peakuuii HOHHOTro oOMeHa (oOpa3zoBaHME
ocajiKa, BBIJICIICHUE ra3a, 00pa3oBaHUE BOJIBI).
[IpumeHeHne HMHAMKATOPOB (JIaKMyca, METHJIOpAaH)Ka MU
dbeHondTanenHa) A ONpeAesieHUs XapakTepa cpeibl B
pacTBOpax KUCJIOT, OCHOBAaHUW U COJIEH.

JlaGopaTopHble ONBITHI: B3aUMOJICHCTBUS  XJIOpHUIA
Oapust ¢ CepHOM KHCIIOTOW; B3aMMOJIEHCTBHA Cynbdara
meau(ll) ¢ ruApoKCHIOM HATpHs, B3aUMOJCHCTBHS

kapOoHaTa HATpUs c COJITHOH KHCJIOTOM;
B3aUMOJICHCTBUS  THUAPOKCHJA HATPUI C  CEPHOM
KHCJIOTOM.

IOJIHBIE U COKPAIIEHHBIC HOHHBIC YPaBHECHUS
XUMAYECKHX  peakiIuid HMOHHOTO  OOMeHa.
XapakTepr30BaTh 00IIHEe XUMHIECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIIACCOB HA OCHOBE TCOPUH

INMEKTPOIIUTUYECKON JUCCOLMALNH;
MIOATBEPK1ATh CBOMCTBA [IpUMEpaMHu.
MOJIEKYJIADHBIX M HMOHHBIX  ypaBHEHUH
XUMHUYECKUX peakuui. Pemate
OKCIIEPUMEHTAIBHBIE  33Ja4d [0  TEME.

[lmaHupoBaTh M OCYIIECTBIATH HA MPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, MIPOBOJIUTH
HaOJIO/ICHUS, JIeNaTh BBIBOABI MO pe3yJbTaTaM
AKCIEPUMEHTA MPH MPOBEICHUU JTa00PATOPHBIX
ONBITOB W MpakTuyeckux pador. CrienoBaTh
npaBuiamM Oe3omacHoi paboTel B jabopaTopuu
IpU HCIOJB30BaHUM XHUMHYECKOW TOCYIbl M
obopynoBanus. IIpoBOIUTH BBIYKCIEHUS IO
XUMAYECKHIM YpaBHEHHSM. YUYacTBOBaTh B
COBMECTHOM paboTe B mape WM rpymrie.

1.9

OKHUCIIUTEITBHO-
BOCCTAaHOBUTEIILHBIE
peaknuu

Crenens okucienus. OnpeneneHue CTerneHel OKUCICHHS
aTOMOB B OWHapHBIX coeIUHEHHUAX. OKUCIUTENIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIHNU. HpOIIGCCI)I OKHUCJICHUA U
BOCCTAHOBJEHHUA. OKHCIUTENTM W BOCCTAHOBUTEIH.
CocraBneHue ypaBHEHHH MPOCTBIX  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA M paccTaHOBKAa B HUX
K03 (HULIMEHTOB METO/I0M 3JIEKTPOHHOTO OajaHca.

Hcnonp30BaTh XUMHUYECKYIO CHUMBOJHKY IS
COCTaBJIEHUSI (POPMYJI BELIECTB, JIEKTPOHHOI'O
Oamanca  peakuuid. Omnpenendarb  cTeneHb
OKHCJICHUSI aTOMOB XMMHYECKUX JIEMEHTOB I10
(dbopMysiaM M COCTaBIATH (POPMYJIbl OMHAPHBIX
COCIUHEHUI 10 CTENEHU OKHCIEHUS aTOMOB
XUMAYECKHX AJIEMEHTOB. Onpenenstsb
OKHCIIUTEIb W BOCCTAaHOBUTENb. PaccTaBisiTh
K02 puImeHThI B cxeMax MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKLUi
METOJIOM 3JIeKTpOHHOTo OanaHca. HabGmronate
XMMHUYECKHE OMBITHI MO IJIaHy, aHAJU3UPOBATh
W JienaTth BBIBOJBL. [IpOBOIUTH BBEIYUCIEHHS TIO
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YPaBHEHHUAM XUMHUYECKON peaxkuuu.
BeicTpauBarth pa3sBEpHYTHIE IHCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MHPOPMALUIO U3
y4yeOHUKa M JPYTruX UCTOYHUKOB, B TOM UHUCIIC
Hurepnera.

1.10 | PactBopsl. PactBopbl. HachllieHHBIE M HEHACBHILEHHBIE PACTBOPBL. | PacKpbIBaTh CMBICI HW3y4aeMbIX IOHATUH U
Komnonueie PactBopuMocTe BemecTB B Boje. PaKkTOphl, BIMSAIOIIME | IPUMEHSTH 3TH IIOHATHS IPU ONIMCAHUN CBOWCTB
pacTBOpHI Ha PAacTBOPUMOCTb TBEPIbIX M ra3000pa3HbIX BEIIECTB. | BEUIECTB W UX mpeBpameHuil. IIpoBoautsb

CrocoObl  BbIpaXE€HMsSI ~ KOHLEHTPAallMM  pPAacTBOPOB: | BBIUUCICHUS  C  NPUMEHEHHUEM  TOHATUSA

MaccoBasl [JOJI1 PacTBOPEHHOIO BEILECTBA, MOJIIPHAs | «MaccoBas JIOJIg  BEIIECTBA B PacTBOPEM.

KOHIIeHTpauusa. Poinp pacTBOpPOB B IIpUPOJE M B KHU3HU | BeicTpauBarh pa3BEpHYTBIE NHUCBMEHHBIE U

yenoBeka. Kossoniueie pacTBOpBI. YCTHBIE OTBETHI C OMOPOM Ha MH(POPMALUIO U3

PacyerHble 3agaum: pemieHue 3amad [0 TeMe | yueOHMKa UM CIPaBOYHBIX  MaTepuasioB,

«PactBOpBI». IPaMOTHO UCII0JIb30BaTh U3Y4YECHHBIN
IOHATUMHBIN annapar Kypca XMMUU.

1.11 | I'maponu3 conei I'mpponus cosnei. IoHHBIE ypaBHEHMs THAPOJIA3a COJIeH. | PackpeiBaTh CYIIHOCTH peaKkIUd THUIPOJIU3a
XapakTep cpeabl B BOAHBIX pacTBOPAX COJEH. coJiel, OCHOBaHUM, KHUCIOT H OWHAPHBIX
JlabopaTopHbIe ONBITHI: THAPOJIN3 COJIEH. coenuHenuit.  [IpoBoauTe ¥ ONUCHIBATH

XUMHUYECKHN SKCIIEPUMEHT: OIPEEICHUE CPEABI
BOJHBIX  pacTBOpoB  BemecTB. CrenoBaTh
IIpaBUJIaM IOJIb30BAaHUs XUMHUYECKOU ITOCYI0M U
nabopaTopHbIM obopynoBaHueM. [IpencraBnars
pe3yabpTaThl XMUMHYECKOTO OJKCIEPUMEHTa B
¢dopme 3amMcu ypaBHEHUH COOTBETCTBYIOIIMX
peaKIuil U 1eJaTh BEIBOABI HA UX OCHOBE.

1.12 | KommekcHble KommnekcHele coennHeHus. CocTaB KOMIUIEKCHOTO | PacKpbITh CyIIHOCTh MOHATHUN KOMIUIEKCOB U
COCIMHEHMS MOHa! KOMILIIEKCO0Opa3oBaTeb, JUTaHJbl. | KOMIUIEKCOOOpa3oBaHUS. YMeETh 3alHChIBaTh

KoopaunanuonHoe YHCIIO. Homenknarypa | peaknuu  oOpa3oBaHMs ~ KOMIUIEKCOB  (Ha

KOMIIJICKCHBIX COG)IPIHCHI/If/i.

mpuMepe  THAPOKCOKOMILJICKCOB  ITMHKA U
QATIOMHUHHS).
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I'naBa 2. TeopeTnueckue OCHOBHbIE IOHATHUSI OPraHMYecKoil xumum (4 yaca)

2.1 | Ilpeamer u 3HaueHUE IIpeamer w  3HayeHUME  OPraHUYECKOM  XUMUH,
OpraHUYeCKON XUMHUH. MpeJICTaBJIeHHe O  MHOr0OOpa3sMM  OpraHMYeCcKHX
IIprnunne COCIMHECHUM.

MHOT'000pa3us
OpPraHUYECKUX
COCTUHEHUN

2.2 | DneKTpoHHOE DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U
CTPOEHHUE u BO30Y>KJICHHOE COCTOSHUSI. BasleHTHbIE BO3MOXHOCTHU
XUMHUYECKHE  CBA3U aToMa yriepojaa. XUMHYECKas CBsI3b B OpPraHMYECKHUX
aToma yriepojaa coequHeHUsAX. Tumbl TUOpUIM3AaLMKA aToOMa Yriepoja.

MexaHu3msl oOpa3oBaHUs KOBAQJICHTHOU CBSI3U
(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN ). Tunbr
NEpPEKPbIBAaHUSl ATOMHBIX OpOUTaneil: ©- U T-CBA3HU.
OnuHapHasi, ABOMHAsI U TPOMHAS CBS3b.

2.3 | CtpykTypHass TeopHs Teopust cTpoeHuss OpraHMYeCKUX coenuHeHun A.M.
OpPraHUYECKUX BytnepoBa u ee coBpeMeHHOE pa3BUTHE — CTPYKTypHas
COEIUHEHM. TEOpUsl OPraHMYECKHUX COEAMHEHHMH. 3HAYEHHE TEOpUHU
CrpykrypHas CTPOEHHSI OPTaHUYECKUX COeIMHEHUN. MoneKkynspHble U
U30MEPHS. CTpyKTypHble  (dopmyiabl.  CTpyKTypHbBle  (OPMYIIBI
[IpocTpancTBeHHas pa3IMYHBIX ~ BUJOB:  pa3BepHyTas,  COKpAIlCHHasd,
U30MEPHUS ckeneTHad. M3omepus. Buasl m3omepum: CTpyKTypHas,

IIPOCTPAHCTBEHHAS.
JleMOHCTpanuM: MOJIENIM OPraHUYECKUX BEIECTB.

2.4 | OcHOBHBIC KJIACChI [IpencraBinenne o  ki1accuuKaMu  OpraHUYECKHUX
OpPraHUYECKUX BemiectB. [loHsatne o  (QyHKIMOHAIBHOM  TpyIHIe.
COEIMHEHU. I'omonorusa. T'omonornueckue psael. HomeHkmnatypa
I'omonornueckue OpPraHUYeCKUX  COEAMHEHWH  (cucTemMaruyeckas U
psaasl. HomenknaTtypa TpUBHUAJIbHBIE HA3BAHU).

OpPraHUYECKUX

PackpeiBath  CMBICH =~ M3y4aeMbIX  OHSATHN
(BBLOENATH MX XapakTepHble NPU3HAKU) U
MPUMEHSATH 3TU MOHATHS MPU ONMCAHUU COCTaBa
U CTpPOEHHS BEHIeCTB, [UIsi  OOBSICHEHHS
OTIENbHBIX (aKTOB U sBiIeHUH. PackpriBaTh
CMBICIT MOJIOKEHU N TEOpUHU CTPOEHUS
opranunyeckux BemiectB A. M. byrnepoBa u
NPUMEHSATh UX JIsI OOBSACHEHHUS 3aBUCHUMOCTHU
CBOMCTB BEIIECTB OT COCTaBa U CTPOECHHUS.
Hcnonb30BaTh XUMHUYECKYH) CHMBOJUKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAUIEHHBIX, CKEJIETHBIX)
(dbopMynn opranuueckux BemiecTB. OmnpeaensiTh
BUJIBI  XMUMHYECKOM  CBsi3M  (OJUHApHBIC,
KpaTHbIE) B  OPraHMYECKUX  COCTUHEHHSIX.
XapakTepu3oBaTh poib 51 3HA4YEHUE
OpPraHMYECKON XHWMHUU B pELIEHUU TNpodieM
DKOJOTUYECKOM, IHMIEBOM 0€30I1acCHOCTH, B
pPa3BUTUM  MEIMIMHBI,  CO3JaHUU  HOBBIX
MaTepuaioB, B OOECIEUYCHHH PAIMOHAIBHOTO
IIPUPOAOIIOIB30BaHUS; ITOATBEPKIATh €€ CBA3b
C JpyruMH Haykamu. Hcnonp30oBaTh MoOJENH
OPraHUYEeCKUX BELIECTB I WUIIOCTPALUUU HX
XAMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS.
Habmronate W omucChIBaTH JEMOHCTPAIIMOHHBIC
OTIBITHI; IPOBOJIUTH U ONHUCHIBATH JTA0OPATOPHBIC
OIIBITHI.
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COCTMHEHUH.

I'nasa 3. Yraesoaopoasl (30 yacoB)

3.1 | Ankanbl. CtpoeHue. Ankanpl.  ['oMoorM4eckuid  psj  auKaHOB, oOmIas
Howmenknarypa, ¢dopmyrna, HOMEHKJIATypa U HU30Mepus. DIEKTPOHHOE U
nu3oMepus, POCTPAHCTBEHHOE CTPOCHHE MOJCKY/ AIKaHOB, Sp° -
¢bu3nyeckue CBONCTBA ruOpuau3anysi aTOMHbIX OpOMTaneil yriepona, G-CBS3b.

Pu3nyecKue CBOMCTBA AJIKAHOB.

3.2 | Xumuueckue XUMHUECKUE CBOWCTBA alKaHOB: PEAKLUUU 3aMEIlEHHUs,
CBOMCTBa  aJIKaHOB. M30MEpHU3alHH, JeTUAPUPOBAHHUS, UKJIA3ALIH,
[Tonyyenue u NUpoJIN3a, KpeKuHra, ropeaus. Haxoxaenue B npupoje.
MPUMEHEHHE ATKAaHOB CriocoObI mosTy4eHHs 1 IPUMEHEHUE aJIKaHOB.

Pacuérnble 3agaum: OTIpeJIeIeHue  MOJIEKYJIIPHOM
(hopMyJIbl OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB  DJIEMEHTOB, BXOIIIMX B €r0  COCTaB;
HaXOXXJICHHE MOJIEKYJISIPHON (OPMYIIBI OpPraHHYECKOTO
coeiMHeHUs 1o Macce (00beMy) MPOAYKTOB CrOpaHUS;
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOHN PEaKIIHH.

3.3 | [luknoankaHsl [Muknoankanel. OOmast ¢opmyna, HOMEHKIAaTypa H

nzoMepusi. OCOOEHHOCTH CTPOGHHMSI U XUMHYECKHX
CBOMCTB MaJlbIX (IIMKJIOMPOIIaH, IIUKI0O0YTaH) U OOBIYHBIX
(MKIIOTIEHTaH, IHUKJIOTEKCaH) MUKIoaTkaHOB. CrocoObl
MOJIYYEHUS] U IPUMEHEHHUE ITUKIOATKAHOB.

BJIaI[eTI) HN3y4aCMbIMH XUMHUYCCKUMHN
NOHSATHSMH. BBISABISATH XapakTepHbIC MPU3HAKU
HOHﬂTHﬁ, YCTaHaBJIMBAaTb HUX B3aUMOCBA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS TPU
ONHMCAaHUU COCTaBa, CTPOCHUS W MPEBpAICHUN
OpraHuvecKux  coeauHeHuil. Mcmonb3oBaTh
XUMHUYCCKYI0 CHUMBOJIMKY JIsI COCTAaBJICHUA
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHOH, CKEJIETHOM) bopmyn
YTJIEBOIOPO/IOB. YcTaHnaBiuBaTh
MPUHAISKHOCTh BEHIECTB K OMPEICIICHHOMY
KJIaccy YIieBOJOPOIOB MO0 COCTABY U CTPOCHHUIO,
Ha3bIBaATh ux 10 CHUCTEMATHYECKOU
HOMEHKJIaType;  TPUBOJUTH  TpPUBUAJbHBIC
Ha3BaHUA OTACIIbHBIX HpeI[CTaBI/ITeJIeﬁ
yraeBo10poaA0B. OnpenensiTh BUIbI XUMUYECKOU
CBSI3H B MOJIEKyJax YTJIEBOJIOPOJIOB
(xoBaJIeHTHAs! HEMOJSIPHAS U TMOJSIpHAsA, G- U T-
cBsa3p). [loaTBepkmath  Ha  KOHKPETHBIX
MpuUMepax XapakTep 3aBUCUMOCTH PEaKIMOHHON
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34 Ausnikenbl.  CtpoeHue, Ankenpl. ['oMoOJIOTMYECKHH  psii  AlIKEHOB, OOIIas
HOMEHKJIATYpa, bopmyna, HOMEHKJIATypa. ONEeKTPOHHOE U
U30Mepus, IPOCTPAHCTBEHHOE CTPOGHHE MONCKY/ ANKEHOB, Sp° -
¢du3nveckre CBONCTBA rudpuan3anus aTOMHbIX OpOuTalel yriepoia, G- U T-

ces3u. CTpyKTypHass W reoMeTpuyeckas (LUC-TpaHC-)
nzoMepust. Pu3nyecKue CBOWCTBA aIKEHOB.

3.5 | Xumuueckue XUMUYECKHME CBOWCTBA: pEaKUUU IPUCOECIAUHEHUS,
CBOMCTBA AJIKCHOB. 3aMEIICHUs] B O-MIOJIOKEHWE IIpU JIBOWHOM  CBS3H,
[Tonyuenune u nojMMepusauuu U okucieHus. Ilpeacrasinenue o
IIPUMEHEHUE AIKEHOB MEXaHU3ME PEAKIUH IEKTPOPUILHOTO IPUCOEINHEHUS.

IIpaBmino MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha
IBOWHYI0 CBsI3b. CriocoObl TONY4YeHHS W TMPUMEHEHHE
AJIKCHOB.

Pacuérnble 3agaumM: OIpeACIICHHE  MOJIEKYJAPHOU
(opMyJIbl OPraHUYECKOro BELECTBA [0 MACCOBBIM J10JIIM
aTOMOB  DJIEMEHTOB, BXOJSALIMX B €r0  COCTaB;
HaX0XXJCHUE MOJIEKYJISIPHON (OpPMYINIbI OpPraHMYECcKOro
COEUHEHUsI MO Macce (00beMy) MPOIYKTOB CrOpaHUS;
pacué€Tel 10 YPAaBHEHUIO XUMUYECKOU pEaKIUu.

3.6 | AnkamueHsl. ATKa/MEHBI. Knaccudukanus aJIKaJUECHOB
ITonmmmepusanus. (compsiKeHHbIE, HM30JUPOBAHHBIE, KyMYJIHPOBAaHHbBIE).
Kayuyk. Pe3una Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHMSI U XMMHUYECKUX

CBOMCTB  CONpSDKEHHBIX  AueHoB, 1,2- wu  1,4-
npucoearHenue. [Tomumepusanus conpspKeHHbBIX JUEHOB.
CrniocoObl MosTyyeHHs 1 IPUMEHEHHUE aJIKaAUEHOB.
JeMoHcTpanum: 00pasubpl IJ1acTMacC, KaydyyKoB U
pe3uHbl; BuaeopparMeHT «BymKkaHu3aus pe3suHb.

3.7 | Ankunbl. CtpoeHue, Anxunbl. ['oMonmormueckuit psiag  alIKUHOB, 0OIIas
HOMEHKJIaTypa, dbopMyna, HOMEHKJIaTypa U H30Mepus. DJIEKTPOHHOE U
n30Mepus, IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKUHOB, Sp-

¢du3nueckue cBoiicTBa

ruOpuan3anusi  JJIEKTPOHHBIX  opOuTaneid  aroma

yriiepoaa. Pu3ndeckre CBOMCTBA AJIKUHOB.

CIOCOOHOCTH YIJIEBOJAOPOJOB OT KPAaTHOCTH U
TUIIAa KOBAJEHTHOM CBSI3U (G- U T- CBA3M),
B3aMMHOIO BIIMSIHHSI aTOMOB U TPYIII aTOMOB B
MOJIEKyJlaX; a TaKke OT OCOOCHHOCTEH
peanu3anuu pa3INYHbIX MEXaHU3MOB
IIPOTEKAHUs peaKkui. XapaKkTepu30BaTh COCTaB,
CTpOEHHUE, IpHUMEHEeHHe, (U3NYEeCKHe U
XHMUYECKHE CBOMCTBA, Ba)KHEHIIIME CIIOCOOBI
HOJY4YEHUsl YIIIeBOAOPOAOB, IPUHAIEKAIINX K
pa3IuYHbIM KilaccaM. BBISBIATH reHEeTHYECKYIO
CBSI3b MEXJy YIJIEBOJOPOJAMH  PA3IUYHBIX
KJIACCOB M IOATBEpPXKAaTb €€  Halu4due
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKUX
peakuuii ¢ HCIHOJIb30BAaHUEM CTPYKTYPHBIX
(dopmy: BelecTB. XapakTepu3oBaTh HCTOUHUKU
YIJI€BOJOPOAHOIO ChIpbs (HE(PTh, HPUPOIHBIN
ra3, yroib), CHOCOObl HX TNeEepepadOTKU U
MPaKTUYECKOE MPUMEHEHHE IOIY4aeMbIX MpU
3TOM MNpoAyKToB. Mcnonb30BaTh oOLIeHayYHBIE
METOJIbl TO3HaHWSI TPU  CaMOCTOSATEIbHOM
IUIAHUPOBaHUM, TPOBEJEHUH M  OINUCAHUU
XUMHUYECKOTO OKCIEpUMEHTa (J1abopaTopHbIE
ONBITHI W TpakTudeckue padotsr). CrenoBarh
npaBwiaM Oe3onacHoi paboTsl B jaboparopuu
IOpU UCIOJBb30BAaHUM XUMHMYECKOW MOCYIbl U
0o0opyoBaHus, a TaKKe MpaBuiIaM o0palleHus ¢
BELIECTBAMH B COOTBETCTBUU C MHCTPYKLHSIMH

BBITIOJTHEHU A JI 360paTOpHI)IX OIIBITOB u
MPaKTUYCCKUX pa6 oT o MMOJIYYCHHIO )51
HU3YUYCHUTIO OpTraHUYCCKUX BCHICCTB.

[IpencraBnsaTe pe3ynbTaThl SKCHOEPUMEHTA B
dbopme 3ammcH ypaBHEHHI COOTBETCTBYIOIIHUX
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3.8

XUMHYECKHE
CBOICTBa AJIKUHOB.
[Tonyuenue u

MPUMCHCHUC aJIKUHOB

XHWMHYECKHE CBOWCTBA: PEAKUUHU MPUCOCAUHEHUS,
JMMEpPHU3aLMU U TPUMEPHU3ALMU, OKUCIEHUA. KucioTHbIe
CBOMCTBAa QJIKHMHOB, MMEIOIIMX KOHLEBYIO TPOWHYIO
CBs3b. KauecTBEHHBbIE pEAKIMM Ha TPOHMHYK CBS3b.
CriocoOsl MmosTydyeHus U IpUMEHEHHUE alIKMHOB.
JdemMoHCTpauMsi: TOpPEHHWE AUETWICHA; OTHOLIEHHUE
alleTUJIeHa K pacTBOpaM NepMaHraHara Kanus 1 OpOMHOMN
BOJIE.

PacuérHble 3amaum: oOnNpefesieHHe  MOJIEKYJISIPHOU
(hOpMyIIbI OPTaHUYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB  3JIEMEHTOB, BXOJSIIMX B €ro  COCTaB;
HaxO0XXJICHUE MOJIEKYJISIpHOU (OPMYJIbl OPraHUYECKOTO
coeuHEeHUsT Mo Mmacce (00beMy) MPOIYKTOB CrOpaHMS;
pacy€Thl MO YPABHEHHUIO XMMHUUYECKON PEAKIIUU.

3.9 | Apomaruueckue ApomaTHyeckue YriaeBoJopoasl. ['oMomorudeckuii psj
YIIE€BOAOPOIBI. apeHoB, oOmias Qopmyia, HOMEHKJIATypa U H30MEpHs.
Crpoenue DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
OEH30JIbHOTO KOJIbIIa, OeHsoua. [IpaBuno apOMaTHUYHOCTH, HPUMEPBI
HOMEHKJIaTypa, apoOMaTHYeCKUX coeAuHeHui. dusnyeckue CBONCTBA
nu3oMepus, apeHOoB.
¢du3nyeckre CBONCTBA

3.10 | Xumuueckue XuMuYeckue CcBOHCTBa O€H30Ja MU €ro TOMOJIOTOB:
CBOWCTBa O€H30/1a H peakiMM  3aMmelleHuss B OEH30JbHOM  KOJIbLIE H
ero TOMOJIOTOB. VIIIEBOAOPOAHOM paJHKalle, pPeakiud IPUCOSAHHEHUS,
[Tonmyyenue u OKHCIICHHE rOMOJIOTOB OeH3oa. Peakuun
MIPUMEHEHHE apEeHOB anekTpodminbHOTO  3amemienus. IIpencraBnenme 00

OPHEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENICH B OEH30JIbHOM
KOJbIle  HAa  HOpUMEpe  AIKWIbHBIX  paJUKajoB,
KapOOKCHIIBHOM, THAPOKCUIIbHBIN, aMUHO- M HUTPOTPYIII,
aTOMOB rajioreHoB. OCOOEHHOCTH XMMHYECKHUX CBOICTB
crupodna. [Tomumepusanus ctupona. CrocoObl HOTy4YEeHUs
Y IPUMEHEHUE apOMaTHYECKUX YIIIEBOJOPOJIOB.

peakiuii W JenaTh BBIBOJBI HAa WX OCHOBE.
[IpoBOUTE BBIYMCIACHUS [UIS  ONPEACICHHS
MOJICKYJSIDHOW ~ (OPMYJIBI  OPraHUYECKOTO
BEIIIECTBA 10 YPABHEHUIO XUMHUYECKOH peaKinu
U 10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJAIIUX B €ro cocraB, mo macce (00Bemy)
IPOJTYKTOB CTOpaHwUsl. CaMOCTOATEIBHO
IUTAHUPOBATh u OCYIIECTBIIATh CBOIO
NIO3HABATEJILHYIO  JIEATEIBHOCTh;, IMPUHUMATH
aKTUBHOE y4yacTH€ B TPYNIOBOM ydeOHOM
JeSITETIbHOCTH.
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1. ropenue GeH307a;

2. orHomieHHe OeH307la K pacTBOpaM IepMaHraHaTa
Kaus 1 OpOMHOH BOJIE.

PacuéTHble 3amauyu: ompesieicHHE  MOJCKYJISPHOU
(bOpMyJIIBI OPraHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB 3JICMCHTOB, BXOOAIIIUX B €ro COCTaB,
HAaXOX/ICHHE MOJIEKYJISIPHOW (OPMYIIBI OPTaHHMYECKOTO
COEUHEHUSI MO Macce (00beMy) MPOJIYKTOB CrOpaHUS;
pacyéThl 10 YPaBHEHHIO XUMHUYECKOM peakInH.

3.11 | [Ipuponnsie [Tpuponnsiii ra3. [lomyraeie HedTsanbie ra3sl. Hedts u €€
UCTOYHUKHU npoucxoxaeHue. KaMmeHHBIH yroiab W HOpPOLYKTBI €ro
YTJIEBOIOPOOB. nepepadotku. CriocoOs! nepepadoTku He(TH: TIeperoHKa,
[lepBuynas KPEKUHT (TepMUYECKUH, KaTaAIUTHUECKUI), pUPOPMUHT,
nepepadoTka nuposm3.  [Ipogyktel  mepepaboTku  HeTH, HX
YTJIEBOAOPOAHAS [IPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.
CBIPbAI. I'myOoxas JemoncTpanuu: xoiweknuu «HedTb» n «YTomby.
nepepabotka HedTH.
Kpekunr, pudpopmunr
3.12 | I'enetnueckast CBA3b I'eHeTnueckass CBsA3b MEXAY pAa3JIMYHBIMHU KJIACCAMU
MEXAYy pa3’IuuHbIMU yraeBoaopoaoB. llemouku  mpeBpalieHHe — alKaHOB,
KJ1accaMu QJIKEHOB,  AJKWHOB,  QJKaJMEHOB,  apOMaTUYECKHX
yI1€BOJAOPOOB YIJ1€BOAOPOIOB.
I'maBa 4. Kuciaopoacoaepskamue opranndeckue coequHenus (20 yacos)
4.1 | Crouptsl [IpenensHble oqHOATOMHBIE CIUPTHI. CTpoeHue MoneKyn | PackppiBaTh  CMBICI — HM3y4aeMBIX  HOHATHM

(Ha mpumMepe MeTaHoJIa W 3TaHoJa). ['omMojormueckuit
psan, ofOmias ¢opMyna, H30MepHs, HOMEHKIaTypa U
kinaccuukanust  cnuproB.  Dusmyeckue - CBOMCTBa
cnupToB. BosopoaHas cBs3b.

(BBIOENATH MX XapaKTepHble NPU3HAKH) U
MPUMEHSTH 3TH MOHATHS IIPU ONMCAaHUM COCTaBa
U CTPOEHHUS BELIECTB, i  OOBACHEHUs
OTIeNbHBIX (hakTOB M siBJeHUH. Mcmonb3oBaTh
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4.2

XUMHYECKHE
CBOMCTBA CIIUPTOB

XumMHuueckue CBOMCTBA:! peaxiuu 3aMellleHus,
ACruaparanuuvu, OKHUCJICHUA, B33,PIMOI[CI>10TBPIC C
OPraHUYEeCKUMU M  HEOPraHMYeCKUMH  KHCIOTaMH.
KauecTBennas pCaknud Ha OAHOATOMHBIC CIIMPTHI.
dusnonornyeckoe AEHCTBUE 3TaHOJA M METaHOJIA Ha
opranusMm uesnoseka. CriocoObl OJyueHUs! U IPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB.

JleMOHCTpanuM: B3aUMOJICHCTBUE HATPUsSl C 3TAHOJIOM;
OKHCJICHHE 3TaHOJIa OKCU/I0M MEJIH; TOPEHUE ITaHOJIA.
Pacuérnbie 3agaum: ONpENIEIICHUE MOJIEKYJISIPHON
(bopMyIIbl OPraHUYECKOro BELECTBA [0 MACCOBBIM J10JIIM
aTOMOB 3JIEMCHTOB, BXOOAIINX B €ro COCTaB,
HaX0XXJICHUE MOJIEKYJISIPHOH (OpPMYJibI OpPraHHMYECcKOro
COEMHEHUSI MO Macce (00beMy) MPOJIYKTOB CrOpaHUS;
pacyéThl 10 YPAaBHEHUIO XUMUYECKOM PeaKIMH.

4.3

MuoroatomMHbIe
CITUPTHI

MHoroaTroMHBIE CIIMPTHI: 3TUJICHTJIMKOJIb W TJIMLICPHH.
dusnyeckue W XMUMHUYECKHE  CBOMCTBA:  PEAKLUU
3aMEIIeHUs, B3aUMOJCICTBHE C OPraHUYeCKUMHU U
HEOpPraHWMYECKUMHU KHCIIOTaMHU, KaYECTBEHHAsl pEaKLis Ha
MHOT'0AaTOMHBIC CITUPTHI. duznonornyeckoe I[@flCTBHC Ha
opranusM yesnoBeka. CriocoObl MOTyyeHHs U TPUMEHEHHE
MHOT'0AaTOMHBIX CITUPTOB.

JdemoHncTpanum:

1. kauecTBeHHAs pE€aKknrd Ha MHOTOATOMHBIC CITMPTEI.

4.4

denomnnl

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHUE
THAPOKCOTPYNIBI M OeH30/bHOTO simpa. Duszmdeckue
cBoiicTBa (eHona. OCOOEHHOCTH XMUMHMUYECKHX CBOMCTB
¢enona.  KauecTBeHHple  peakuuu  Ha  (DEHOIL
Tokcuuynocts  ¢enona.  CrnocoObl  MOMy4eHUS U
npuMmenenue ¢enosa. GenondopmanpaeruHas cMoia.

JleMOHCTpalMK: KaUeCTBEHHBIE PEaKIMH HA ()EHOIIBI.

Pacuérnble 3agaum: ONpEJIETICHUE MOJIEKYJIIPHON

XUMHMYECKYI0 CHMBOJIMKY IJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHON) (HOpMy KHCIOPOACOAEPIKALINX
OpraHUYECKHUX BEILECTB. YcraHaBiuBaTh
IIPUHAJICKHOCTD KHCIIOPOJOCOAEPIKAIINX
OPraHWYECKUX BEIIECTB K OIPEACICHHOMY
KJIaCCy II0 COCTaBy M CTPOCHMIO, HA3bIBATH HX
1o CHUCTEMAaTUYECKON HOMEHKIJIATYPE;
IPUBOJUTh TPUBUAJIBHBIE HAa3BaHUS OTACIBHBIX
IIPEICTaBUTEIIEH KHCIIOPOACOAEP KALUX
COEUHEHU. XapakTepu3oBarTh COCTaB,
CTpOEHHE, TpHUMEHEeHHe, (U3NYEeCKHe |
XMMHUYECKHE CBOWCTBA, BaKHEUIIME CIIOCOOBI
HOJIy4EeHUS IIpEACTABUTENEH Ppa3INYHBIX
KJIACCOB  KHCIIOPOJCOAEPKAIUX COCIUHEHUHN;
BBISIBIIAITh T€HETUYECKYIO CBSI3b MEKJIY HHUMH U
NOATBEP)KAaTh €€ Halu4yue YypaBHCHUAMU
COOTBETCTBYIOIIIMX XHMHUYECKMX pEaKkIuil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX bopmyn
BemecTs. [loaTBepknarb Ha  KOHKPETHBIX
IIpUMepax XapakTep 3aBUCUMOCTH PEaKLIMOHHOU
CIIOCOOHOCTH KHCIIOPOACOAEPKALIUX
OpPraHUYECKUX BEIIECTB OT (PYHKIMOHAIBHBIX
IPYIII B COCTaB€ HX MOJEKYJ, B3aUMHOIO
BIIMSHUS @TOMOB U TPYII aTOMOB B MOJIEKYJIaX;
a TakkKe OT OCOOEHHOCTM  pealn3aluu
pPa3JIMYHBIX MEXAHU3MOB IIPOTEKAHUs PEaKIUil.
Oco3HaBaTh OMaCHOCTh BO3JIEHCTBHS HA JKUBBIC
OpraHU3MBbI OIIPEIEICHHBIX
KHCIIOPOACOAEPKAIUX OPraHMYECKHX BEILECTB
U TIOSICHATH Ha IpUMepax cnocoObl YMEHBIICHUS
W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUSA
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(bopMyIIbl OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB  3JIEMEHTOB, BXOJALIMX B €r0  COCTaB;
HAXO0XJICHUE MOJIEKYISIPHONH (DOPMYIJIBI OpPraHUYECKOTo
coeanHeHUs 1Mo macce (00beMy) MPOAYKTOB CrOPAHMUS;
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKIuu.

45 | KapOoHunbHbIE KapOoHusbpHbIE COEOUHEHMS: aJbAETUABl M KETOHBI.
COEAMHEHUS: ONEeKTpOHHOE  CTpOEHHE  KapOOHMJIBHOH  IpYIIIBL
HOMEHKJIATYpa, I'omosiornueckue psapl anbAErUA0B U KETOHOB, 00Ias
n30Mepust ¢dopmyna, wusoMepus U HOMeHKiartypa. Pusnyeckue

CBOMCTBA aJIbJIETUI0B U KETOHOB.

4.6 | Xumuueckue XUMHUECKUE CBOMCTBA ajlbJIerHJI0B U KETOHOB (peakuuu
CBOMCTBA M METOABI npucoeauHenus). [IpeacraBienue o MexaHu3Me peakuui
MOJTy4YeHHUs HYKJI€O()UIBHOTO PUCOECTUHEHHUS. Oxucnenue
KapOOHUIIbHBIX QJIbJIETUJI0OB, KAUECTBEHHBIE pPEAaKUMHU  ajlbJETHJI0B.
COeAMHEHUN CriocoObl moylydyeHHsT W TPUMEHEHHUE ajbJETHJI0B U

KETOHOB.

JleMOHCTpalUK: OINpe/eieHNue albJeTHA0B (peaKkius
«cepedpsTHOTO 3epKajay).

PacuérHble 3agaum: ONpeleNEHHE  MOJIEKYJISpPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB DJIEMEHTOB, BXOJSIINX B €r0 COCTaB;
HaXO0XJCHUE MOJIEKYISIpPHOM (OPMYIJIbI OpraHMYECKOTO
coeiMHeHus 1Mo macce (00beMy) MPOAYKTOB CrOpaHHUS;
pacuéThl 10 YpaBHEHUIO XUMUYECKOHW peaKkIuu.

4.7 | KapboHOBbIE KHCIOTHI O/HOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KHCIIOTHI.

Oco0eHHOCTH CTPOEHMSI MOJIEKY] KapOOHOBBIX KHCIOT.
N3omepus u HomeHkinarypa. dusnueckne CBOWCTBA,
BOJIOPOJIHBIE CBSA3U. XHUMHUYECKUE CBOMCTBA: KHUCIOTHBIE
CBOMCTBa, peakius dTepuUKaINN, PEAKIINHA C YIaCTUEM
yrIIeBoJIopoaHOTO panukana. CrocoObl TOMydeHHs W
MPUMEHEHHE KapOOHOBBIX KUCIIOT.

PacuyérHble 3agaumM: OIpeAelIeHHEe MOJIEKYJISPHON

Ha  OpraHuM3M  4eJoBeKa.  lcmomb3oBarh
oOIIeHayYHbIE ~ METOABl  TO3HAHHUA  TIpU
CaMOCTOSTENIFHOM ITUITAHWUPOBAHMH, MPOBEACHUH
U ONUCAHUM XUMHYECKOTO  IKCIEPUMEHTA
(;maGopaTtopHble  OMBITBI WM IPAKTHYECKHE
paboter). CrnemoBaTh mpaBuiaM 0e30IACHOM
paboTel B J1a0OpaTOpuM NPU HUCIIOJIB30BAHUH
XMMHUYECKON MOCYIbl 1 000PYIOBaHUS, & TAKKE
npaBwiaM oOpamieHuss C  BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIHUSMH BBITOJHEHHS
1a00paTOPHBIX OMBITOB U MPAKTHYECKUX PAabOT
10 TOJYYCHUIO M HW3YYCHUIO OPraHUuYeCKUX
BEILIECTB. [IpencraBnsaTh pE3yJIbTaThI
JKCIepuMeHTa B (OpME 3alKCH  ypaBHEHUI
COOTBETCTBYIOUIMX PEaKIHUid U JeNaTh BBIBOJBI
Ha WX OCHOBE. [IpOBOAMTH BBIYMCICHUS JUIs
OTpeIeTICHUS MOJIEKYJISIPHOU bopmysl
OpPraHMYEeCKOTO0  BEIIECTBA IO  YPAaBHEHHIO
XMMHYECKOH pEeaKIUu M 10 MAacCCOBBIM JOJSIM
aTOMOB JIEMEHTOB, BXOJSIIUX B €ro COCTaB, a
TaKKe Ha ONpe/IeIeHNe J0JIM BBIX0JA MPOAYKTA
peakuMu  OT  TEOPETHYECKH  BO3MOXKHOTO.
CaMOCTOSITENBHO TIAHUPOBATh U OCYIIECTBIAThH
CBOIO M03HABATEJIbHYIO JIeSTeIIbHOCTD;
NPUHUMATh AKTHBHOE YYacTHE B TPYIIIOBON
y4eOHOU NEeSATENbHOCTH.
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(bopMyIIbl OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB  3JIEMEHTOB, BXOJALIMX B €r0  COCTaB;
HAXO0XJICHUE MOJIEKYISIPHONH (DOPMYIJIBI OpPraHUYECKOTo
coeanHeHUs 1Mo macce (00beMy) MPOAYKTOB CrOPAHMUS;
pacuéThl 10 YpaBHEHUIO XUMUYECKOU PeaKIuu.

HOBBIX KUCIIOT.

4.8 | Muoroo6pasue MHuoroo6pa3ue kapOOHOBBIX KHCIOT. (OcoOeHHOCTH
KapOOHOBBIX KHUCJIOT CBOWMCTB HEMPECIBHBIX H apOMATHYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCIIOT, THUIPOKCHKAPOOHOBBIX
kucnot. IlpencraBuTeny BBICIIUX KapOOHOBBIX KHCIIOT:
CTeapHHOBAs, MAJIbMUTHHOBAsS, OJICMHOBAas, JIMHOJICBAs,
JIUHOJICHOBASI KMCIIOTHI.
I'naBa 5. A3orcoaepxamme opranudeckue coeantenus (9 yacon)
5.1 | Hurpocoeaunenus DnekTpoHHOe CcTpoeHue HuTporpymmbl. [lomyuenue | PackpeiBaTh  CMBICT  HM3y4aeMbIX  HOHATHUN
HUTPOCOCIMHEHUI. B3phpIBUaThIie BENeCcTBA. (BBIIENATh WX XapakTepHbIC TNPU3HAKU) U
MPUMEHSTDH 3TU MOHITHS MPU OMHCAHUU COCTaBa
5.2 | AmuHbI AMUHBI — OpraHuUYecKHe IPOM3BOJHBIE aMMHAKa. | ¥  CTPOCHHS  BEIIECTB, JUISI  OOBSICHCHHS
Knaccudukanus aMUHOB: anudaruyeckue U | oTHenbHBIX (pakTOB M sBineHuil. Mcmonb3oBarh

apoMaTH4YeCKHe; MEepBUYHBbIC, BTOPUYHbIE U TPETUYHBIE.
Crpoenne Monekyn, obmas ¢opmynaa, H30MeEpHUs,
HOMEHKJIAaTypa U (Qu3ndYecKkue cBoilcTBa. XHUMHUECKOE
CBOMCTBA aTM(PATUIECKUX AMUHOB.

JdemMoHCTpauMu: OCHOBHBIE CBOMCTBA aMUHOB.
PacuérHble 3amaum: OINIpEACICHUE MOJIEKYJIAPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB  DJIEMEHTOB, BXOJIALIMX B €r0  COCTaB;
HaXO0XJCHUE MOJIEKYISIPHONH (OPMYIJIbI OpPraHMYECKOTO
coeMHeHus 1Mo macce (00beMy) MPOAYKTOB CrOPaHHUS;
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkIuu.

XUMHYCCKYI0 CHUMBOJIMKY JJIsI COCTAaBJICHHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpami€HHOM)  GopMyl  a30TCOIEpIKAIIUX
OpPTaHUYECKUX BEIIIECTB. Onpenensrtsb
MPUHAIISKHOCTh a30TOCOICPKAIINX BEUIECTB K
OmpefieIeHHOMY  KJacCy IO  COCTaBy |
CTPOCHUIO, HA3bIBATH HX IIO CHUCTEMATHUYECKON
HOMEHKJIAType;  MPHUBOJUTh  TpPUBHUAJbHBIC
Ha3BaHUA OTACJIBbHBIX Hpe)ICTaBHTeHeﬁ.
XapakTepus3oBaThb COCTaB, CTpOEHHUE,
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5.3 | Apomaruueckue AHWIMH — TpeICTaBUTE]Ib aMHHOB apOMAaTHUYECKOTo | IpUMEHEeHHe, (U3NYECKue U  XHUMHYECKUe
aAMUHBI. psaga. CtpoeHue aHwiuHa. B3anmMmHOE BIMSHHME TPYIIL. | CBOWCTBA, BAXKHEUIIUE CIIOCOOBI IMOJYYCHHUS
JnazocoenvHeHUs aTOMOB B MoJieKyJie aHuiInHa. OCOOEHHOCTH XUMUUYECKUX | TUIMUYHBIX [PEICTaBUTENeH a30TCOAEPIKAIINX

CBOKWCTB aHUJIMHA. KauecTBEHHbIE peaklIMi Ha aHUJIMH. coequHeHuil. [IpoBOAUTH BBIYMCIEHUA A
JleMOHCTpanMU: KayeCTBEHHbIE PEAKIMM HAa AHWIIWH; | ONPEICICHUS MOJIEKYJISIPHOM bopMyIibI
AHWJIMHOBBIE KPACUTEIIH. OPraHU4YeCKOro BEIIECTBA MO MACCOBBIM JIOJSM

5.4 | Cepoopranuueckue Cepoopranuveckue coeauHeHus. lIpemcraBieHne O | aTOMOB 3JIEMEHTOB, BXOIAILIUX B €r0 COCTaB, a

COEMHEHHUS CEpOOpPraHUYEeCKUX coeArnHCHUIX. OCOOCHHOCTH UX | TAKXKE II0 YPABHEHHMAM XHMUYECKUX PEaKLUU.
CTPOEHHSI M CBOWCTB. 3HayeHHE cepoopranndyeckux | Vcnosnb3oBarh o0IIeHAayYHbIE METO/IbI TO3HAHUS
COEMHECHHIA. pu CaMOCTOATEIIbBHOM IJIAHUPOBAHUH,

5.5 | I'ereponukinueckue @dypaH ¥ DUPPOJ KaK IMPEACTABUTEIM MATUWIECHHBIX | IPOBEACHUM M ONHUCAHMM  XUMHUYECKOrOo
COEIMHEHUSI. rETEPOIMKIIOB.  DJJEKTPOHHOE CTPOEHHME  MOJIEKYIIbI | OKCIIEpUMEHTa  (JJaDOPAaTOPHBIE  ONBITBI U
[llectuunenHsie nuppona. Kucioraele cBoiictBa nuppona. I[Tupuaun Kak | IpakTH4eckue  pabotel).  CaMOCTOATENBHO
IeTCPOLUKIIbI MpeJICTaBUTECIIb MIECTUYIICHHBIX I'eTEePOLUKIIOB. | INITAHUPOBATH Hu OCYyIICCTBIIAATh CBO1O

DIEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUpUAMHA. OCHOBHBIE | IO3HABATCIIbHYIO  ACATEIBHOCTb, MPUHUMATh
CBOMCTBA  NUpUAMHA,  PEaKIMU  3aMelleHMs ¢ | AKTUBHOC y4aCTHE B TPYyNIOBOM  y4eOHOM
apomatuueckuM sanapoM. IlpencraBnenue o6 mMmuaazosne, | ACATCILHOCTH.
MUPUANHE, TypUHE, TYPUHOBBIX W MHUPUMHIUHOBBIX
OCHOBAaHMSIX.

I'naBa 6. buosoruyecku akTuBHbIE BenlecTBa (9 4acos)

6.1 | OOmas O6mass xapakrtepuctuka yrieBofoB. Kraccudukarus | PackpeiBaTh  CMBICT — HM3y4aeMbIX  MOHATHH
XapaKTEPUCTUKA YTJIEBOJIOB (MOHO-, pi07071 nosiMcaxapuzbl). | (BBLACNATh MX XapaKTepHble TPU3HAKH) W
yraeBogoB. CTpoeHue Mounocaxapupl: TII0K03a, ppykTo3a, prubo3a, ralakro3a, | IPUMEHITh 3T MOHSATHS IPU OMUCAHUH COCTaBa
MOHOCAXapHuJIOB. ne3okcupru0o3a. Ou3ndyeckne CBOWCTBA M HAXOXJEHHWE B | U CTPOEHHUS  BEUIECTB, [JIsi  OOBSCHEHUSA
JIuneitnbie U npupoae.  Dortocunres.  OnTHueckas  W30MepHs. | OTAETBHBIX (PakTOB U sBiIeHui. Vcmonb3oBarh
IHUKITUYECKUE Konpuaro-ienHas Ttayromepuss Ha MPUMEPE MOJEKYJbl | XUMUYECKYI0 CHUMBOJIUKY [UJII  COCTABJICHUS
CTPYKTYPBI. TJIIOKO3BI, TPOEKIIMU Xeyopca, o- U BaHOMEpHI TIIOKO3bl. | MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOA,
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6.2

XUMHYECKHE
CBOICTBa
MOHOCaXapHuJI0B

XUMHUECKUE CBOICTBA INIIOKO3bI: C yYaCTHEM CIMPTOBBIX
U aJbJAECTUAHON TIpYII, CIUPTOBOE M MOJIOYHOKHCIIOE
OpokeHue TIOKO3bl. llpumMeHeHne rIOKO3BI, €€
3HAUEHUE B JKU3HENEATEIbHOCTH OPraHu3Ma.
JleMOHCTpalMK: KAYeCTBEHHbIC PEAKIIMH Ha IIII0KO3Y.

6.3

Jucaxapubl

Hucaxapunapl:  caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBaromuye M HEBOCCTAHABIMBAIOIIHECS
nucaxapuabl. l'maponns caxaposbl. Haxoxnenue B
MIPUPOJIE U IPUMEHEHUE.

6.4

ITonmucaxapuast

[Tomucaxapuapl: Kpaxmai, TJIMKOTEH | IIeJUTI0JI03a.
CrtpoeHre MakKpOMOJIEKYJl Kpaxmaia, TJIMKOTeHa U
neJuTroio3bl.  dusnMyeckwe  CBOMCTBA  KpaxMmalia W
HEJUTIONIO3bl.  XMMHUYECKHE  CBOMCTBA  Kpaxmania
(rupponu3,  KauyeCTBEHHAsh  peakius ¢ HOJoM).
XUMHYECKHE CBOMCTBA LIEIUTIONO3bI (TUAPOIU3, PEaKIIUs
nonydyeHue  3¢pupoB  uemwnonossl). llonarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IICIIK).
JleMoHCTpanuM: OMpeNeleHne Kpaxmala B MPOIyKTax
MTATAHUSI.

6.5

Kupsl 1 macna

XKupsl: cTtpoeHue, ¢puznyeckue U XUMUYECKHUE CBOICTBA
JKUPOB: THUIPOJIU3 B KHCIOM M LIEJIOYHOM Cpenax.
OCOoOeHHOCTH CBOWCTB JKMPOB, COJEPKAIIUX OCTATKU
HCMPCACIIBHBIX JKUPHBIX KHUCIIOT. >KI/IpI)I B IIpUpoIEC.
MbIT4 Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
moromee neiicteue. [IoHATHE 0 CHHTETHYECKUX MOFOIINX
cpenctBax (CMC).

6.6

AMWHOKHCIOTEI

AMUHOKHUCIIOTBHI. Homenkmarypa 51 HA30MEPHSL.
OtnenbHbIE TNPEACTABUTENN 0O-aMUHOKHUCIIOT: TJIUILUH,
aNaHuH, (peHWIaJaHWH, CEPUH, TJIyTAMHUHOBAas KHCIIOTA,
NU3UH, nucTenH. OnTuyeckas HW30MepUs aMUHOKHUCIOT:
D- wu L-amubokucinotel. ®Dwusnueckue  CBOHCTBa
AMUHOKHCIJIOT. XMMHUYECKHE CBOMCTBA AMHUHOKHUCIIOT KaK

COKpaIIEHHOMN ) hopmyn YTJIEBOIOB
OpPTaHHYECKUX BEIIICCTB. Onpenenstob
NPUHAIICKHOCT  YIJICBOJOB  BEIIECTB K
ONpeNeICHHOMY ~ KJlacCy IO  COCTaBy |
CTPOCHUIO, Ha3bIBaTh UX IO CHCTEMATUYCCKOH

HOMEHKJIaType;  IPUBOJUTH  TPUBHUAJIBHBIC
Ha3BaHMUS OTJIENbHBIX IIPEICTaBUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOECHHE,

OpUMeHeHue, (u3NYecKkue M XHUMHYECKUe
CBOMCTBa, BaXKHEHIINE CHOCOObI MOJIYYEHUS
TUIIUYHBIX [IPEICTABUTENIEH YIIIEBOIOB.

OnucelBaTh €OCTaB, XUMHUYECKOE CTPOEHUE U
IIPUMEHEHHE KHUPOB " YIJIEBOJIOB,
XapaKTepU30BaTh ux 3Ha4YCHHE JUTS
KU3HEJEATEIIBHOCTH Opranu3moB. Oco3HaBaThb
ONAaCHOCTh BO3JCHCTBUS HA KUBBIE OpraHU3MBbI

OIIPECACIICHHBIX KHUCJIOPOACOACPKAIIINX
OpTraHU4YCCKUX BE€IICCTB n HOACHATH Ha
IIpumMepax CITOCOOBI YMCHBUICHUA u

MPEAOTBPALLEHUS X BPEIHOTO BO3IECUCTBUS Ha
OpraHU3M 4YeJI0BEKA.

OnuceiBaTh cOCTaB, CTPYKTYpy, OCHOBHbIE
CBOWCTBa OENKOB; TMOSICHATh Ha MpHUMEpax
3HaueHue OEIKOB JJIsl OpraHru3Ma YeJIoBeKa.
[IpoBOAWUTHL BBIYUCIECHHUS Ul OIPENEICHUs
MOJIEKYJISIPHOM ~ (QOopMyJibl  OpraHMYECKOIo
BEIIECTBA II0 MAacCOBBIM  JIOJIIM  aTOMOB
3JIEMEHTOB, BXOJSIIINX B €r0 COCTAB, a TAKKE 10
YPaBHEHUSIM XUMHYECKUX peaKuuii.
Hcnonb3oBath 00111eHAYYHBIE METO/IBI TO3HAHUS
pu CaMOCTOSATEIILHOM IIJIAHUPOBAHUH,
MPOBEACHUM W ONUCAHUM  XUMHUYECKOTO
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aM(QOTEpHBIX OPraHMYECKUX COCAMHEHUWH, peakKius
MOJIMKOHICHCAIINH, 00pa30BaHKE MENTUIHON CBSI3H.
PacuérHble 3ajauM: ONpeACIICHUE MOJICKYJISIPHOU
(hOpMyIIbI OPTaHUYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB  JJIEMCHTOB, BXOISIIUX B €r0  COCTaB;
HaXOXJICHUE MOJICKYISIPHOH (OpPMYIBI OpraHUYEeCKOro
COCIMHEHHS TI0 Macce (00beMy) IPOJIYKTOB CrOpaHUs,
pacUéThI 10 YPABHEHUIO XUMUICCKOM PEAKITUH.

6.7

Ilentunel. benku

benku kak mnpupoxnele  noaumepsl.  [lepBuuHas,
BTOPUYHAS U TPETHUYHAS CTPYKTypa OeITKOB. XMMUYECKHE
CBOMCTBa O€JKOB: THJIPOJIN3, JieHaTypanus,
KayeCTBEHHBIC pEaKMy Ha OCJIKH.

JleMOHCTpaLMHK: [IBETHbIE PEAKIIUN OEIIKOB.

Pacuérnble 3agaumM: OIpeACIICHHE  MOJIEKYJAPHOU
(opMyJIbl OPraHUYECKOro BELECTBA [0 MACCOBBIM J10JIIM
aTOMOB  DJIEMEHTOB, BXOISIIMX B €r0  COCTaB;
HaXOXXJCHUE MOJEKYISIPHOM (GOpMySBl OpraHMYECKOro
COEUHEHUsI MO Macce (00beMy) MPOIYKTOB CrOpaHUS;
pacy€Thl 0 YPaBHEHUIO XUMUYECKOH PeaKIMH.

JKcIiepuMeHTa  (JabopaTopHble  OMBITHI U
npaktuyeckue  pabotrel).  CaMOCTOSTEIHHO
IUIAHUPOBATD u OCYILIECTBIISTh CBOIO
MO3HABATEIBHYIO  JICATEIHOCTh; NPUHUMATD
aKTMBHOE y4yacTHE B TPYNIOBOM ydeOHOM
JESTEIIbHOCTH.

I'naBa 7. CuHTeTHYECKHE BBLICOKOMOJIEKYJISIPHBIE coenHeHus (4 yaca)

7.1

[Tonumepsr

OCHOBHBIE TIOHSTUSL XUMHU  BBICOKOMOJICKYJISIPHBIX
COEIMHEHMI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJUMEPU3ALNU, CPEIHSSI MOJIEKYJIIpHas Macca.
OcCHOBHBIE METOABI CHHTE€3a BBICOKOMOJEKYJISIPHBIX
COCIMHCHUN — TOJIMMEpH3aIis ¥ TOJMKOHJICHCAIIHS.
[IpencraBnenue 0 CTEPEOPETYISIPHOCTH u
HaJIMOJICKYJIIPHON CTPYKTYpE MOJUMEPOB, 3aBUCUMOCTH
CBOMCTB TMOJHUMEPOB OT MX MOJIEKYJISIPHOTO |
HAJMOJIEKYJIIPHOTO CTPOEHUSI.

Brnaners M3y4aeMbIMU XUMHUYECKUMHU
HNOHATHAMM: PACKPBIBATh CMBICI H3y4aeMbIX
MOHATUM M TPUMEHATh OTU MOHATHS THpU
ONMCAHUU cocTaBa U CTpOEHUs
BBICOKOMOJIEKYJISIPHBIX OpPTaHUYECKUX BEIIECTB,
JUIs1 OOBSICHEHHUS OT/IENIbHBIX (DAKTOB U SIBICHUI.
Hcnonb30BaTh XUMHYECKYH0 CHMBOJUKY ISt
COCTaBJIEHUS] CTPYKTYPHBIX (OpPMYJ BeIIECTB
(MOHOMEpPOB W TOJHMMEPOB) M ypaBHEHUIl
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7.2 | IlonumepHble 2 ITomumepHble Matepuainsl. [lnactmacchl (IOJNMATUIICH, | PEAKLMHA MMOJIMMEPU3ALUN U TOJMKOHCHCALUH.
MaTepuaibl IOJIUITPOIIUJIEH, [IOJIMBUHUIXJIOPU, nosmctupod, | OnuceiBaTh  COCTaB, CTPOEHHE, OCHOBHBIE
IIOJINMETUIIMETAaKpUIIaT, HOJMKapOOHAThI, | CBOMCTBA M IPHUMEHEHHME KaydyKoB, Haubolee
nonudTWICHTepedTanaT). YTuiau3anus M 1nepepadoTKa | pacpoCTpaHEHHBIX  BUAOB  IUIACTMACC |
IUTACTUKA. DJIacTOMEpbl: HaTypasibHbIM, CHUHTETHYECKHE | BOJIOKOH. Mcronb30BaTh 00LIEHayYHbIE METO/IbI
Kay4yKH (OyTagreHoBbIH, XJIOPOIIPEHOBBIN, | TO3HAHUS pu CaMOCTOSITEIbBHOM
U30MPEHOBbIM) M  CWIMKOHbL. Pe3una. BoiokHa: | mIaHMpOBaHUM, TPOBEIEHUM U ONMCAHUU
HaTypaJibHbIE (IIE€PCTh, 1IEJK), ICKYCCTBEHHbIE (BUCKO3a, | XUMUYECKOI0 JKCIIEpUMEHTa (J1abopaTopHbIe
alleTaTHOE BOJIOKHO), CUHTETHUECKUE BOJOKHA (KAIIPOH U | OMBITHI M IPAKTUYECKHE PAOOTHI).
naBcas). [lonuMeps! crienmanbHOro Ha3HaYeHUs (Te(IIoH,
KeBJIap, ANEKTPONPOBOAAIIIE IIOJIUMEDBI,
Ouopaznaraemple IMOJIUMEPHI).
JlemoHcTpanuu: 0o0pa3lbl  IUIACTUKOB;  KOJUICKIUS
BOJIOKOH.
JlabopaTopubie onbITbl. OTHOIIEHHWE CHHTETUYECKUX
BOJIOKOH K PacTBOpaM KHUCJIOT U IIEJI0YeH.
Pe3seps 2 yaca

11 KJIACC

No HaunmenoBanue Ko [IporpamMmHoOe conepkanue OcHOBHBIE BUBI JEATETLHOCTH

n/n pa3esioB U TEM €CTBO o0yJaromuxcs

yueOHOTo 4acoB
npeaMera
I'naBa 1. IlloBTopenue u yriayoJenne 3Hannii (37 yacoB)

11 Crpoenue atoma. | 7 Atom. CocrtaB aTOMHBIX fAnep. XHMHYECKUH dSJeMeHT. | PackppiBaTh CMBICT H3y4aeMbIX IOHATHU
Ilepnognuecknii N3oTomsl. KopnyckynsapHo-BOIHOBOMN OyanusM, | (BBIAENATh MX XapaKTepHble MPU3HAKU) U
3aKOH u JIBOMCTBEHHAs Ipupoja dJeKTpoHa. CTpoeHUe IMEKTPOHHBIX | IPUMEHATh 3TH TOHATUS NpU OMHCAHUU
Ilepnognueckas 000JIOYEK AaTOMOB, KBAaHTOBbIE 4HCIAa. JHEPreTMYecKHe | cocTaBa M CTPOEHHUs]  BEWIeCTB, IS
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CHUCTEMA XHUMHYECKHUX
3JIEMEHTOB H.N.
Menneneena

YPOBHH U MOAYPOBHU. ATOMHBIE opOuTanu. Kinaccuduxarus
XUMAYECKHX  3JIeMeHTOB  (s-, p-, d-,  f>aemeHTsI).
Pacnipenenenrie  3JIEKTPOHOB 1O aTOMHBIM — OpOUTAISIM;
MPUHIUII MUHUMYMa 3Hepruu, npuHiun Ilaymu, npaBuiio
XyHaa. DIeKTPOHHbIE KOH(HUTypallik aTOMOB AJIEMEHTOB | —
IV nepuonoB B OCHOBHOM M BO30YKICHHOM COCTOSIHUH,
AJICKTPOHHBIC KOH(Uryparuu uoHoB. [loHaTtne 00 3HEpruu
HMOHM3AIINH, SHEPTUU CpOJICTBA K AJIEKTPOHY.
DIIEKTPOOTpULIATENIBHOCTh.  [lepuoaumyeckuii  3akoH U
[lepuonnueckas cucremMa XuUMHYECKHUX dnemeHTtoB J[.U.
Meneneena. Cas3b [Tepuonuueckoro 3aKOHA u
[lepuoanueckoil  CUCTEMBI XMMHUYECKHMX  JJIEMEHTOB C
COBPEMEHHOI TeOopHel CTPOCHUsS aTOMOB. 3aKOHOMEPHOCTHU
W3MCHCHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX
MU IIPOCTHIX U CJIOKHBIX BEIIECTB I10 IPYIIAM U IEPUOJIAM.
3HaueHue nepuoanyeckoro 3akona /.M. Menneneena.
Jemoncrpanun: Buasl Tabmui «llepuomnueckas cucrema
XHMHYECKHX AJICMEHTOB

.. MennaeneeBay.

00BICHEHHS OTACJIbHBIX (l)aKTOB W SBJICHUH.

PackpbiBath CMBICTI MEePUOIUYECKOTO
3aKoHa J. H. Meupeneena u
JIEMOHCTPHUPOBATH ero
CHCTEMAaTHU3UPYIONIYIO, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO byHKIMN.

XapakTepHu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUM) M HOHOB  XMMHYECKHX
351eMEHTOB | — 4 nepruoi0B U UX BaJICHTHBIE
BO3MOXHOCTH, UCIOJIB3Ys OHSTHS S-, P-, d-
AJIEKTPOHHBIE OpOUTAIN, SHEPreTHYECKUE
ypoBHU.  OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB XUMHUYECKUX
JJIEMEHTOB M MX COECIMHEHUH 10 IepHoaam
u rpynnam [lepunoguueckon cucremsr 1. H.
Menneneesa.

1.2

CrpoeHue BemiecTsa.
Mmuoroo6pasue
BEIIECTB

11

XnmMuyeckas ¢BsI3b. BHABI XUMHUYECKON CBS3HM: KOBaJCHTHA,
HOHHAas, MeTaandecKas. MexaHu3MBbI o0Opa3oBaHUs
KOBAJICHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKUENTOPHBIM.
DOHeprusi U anuHa cBs3u. [lonsipHOCTH, HANpPaBIEHHOCTb M
HACBIIIAEMOCTh ~ KOBAJEHTHOW CBsi3W. KparTHble CBS3M.
Bonoponnas cBA3b. MeXMONEKyIApHbIE B3aUMOJCHUCTBUS.
BamenTHOCTF ®  BaJCHTHBIE  BO3MOJKHOCTH  aTOMOB.
I'ubpuanzanust aromMHbIX opOuTanei. CBsi3b 3IEKTPOHHOMN
CTPYKTYPBI MOJIEKYJl C UX T€OMETPUYECKUM CTpOeHHEeM (Ha
mpuMepe COCIUHEHUN DIIEMEHTOB BTOPOTO  TEPUOJA).
[IpenacraBnenne o KOMIUIEKCHBIX coequHeHusx. CocTaB
KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTeNb, JIMUTAH/bI.
Koopnunammmonnoe wyucno. HomeHknatypa KOMIIJIEKCHBIX

PackpeiBath CMBICT HW3y4YaeMbIX TOHSITUH
(BBIOENATh WX XapaKTepHble MPHU3HAKU) U
MPUMEHATh JTU TOHATUS TPU ONMUCAHUU
cocTaBa M  CTPOEHHS  BEUIECTB,  JUIS
00BSICHEHUS OTJIENbHBIX (PAKTOB U SBJICHUM.
Onpenenatb BUAbl XUMHYECKOM  CBS3HM
(KOBaJICHTHOMW, WOHHOW, METAUTNYECKOH,
BOJOPOAHOM) B  COEIMHEHMSX,  THII
KPUCTAJUTMYECKOW PEMETKH KOHKPETHOTO

BEIIIECTBA. OOBSCHSTD MEXaHHU3M
obOpazoBaHUs KOBQJICHTHOM CBSI3U
(oOOMEHHBIH W  JOHOPHO-AKIIEITOPHBIN).
OHpC}IGJ’IfITB BAJICHTHOCTH u CTCIICHb
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coeIMHEHUN. 3HaueHne KOMIUIEKCHBIX coenqnuenuil. [Tlonsatue
0 KOOpJIMHALlMOHHOM XuMuu. BemecrBa MOJIEKYJISIPHOTO H
HEMOJIEKYJIIDHOTO ~ CTpOeHus. Tunbel  KPUCTAIUIMYECKUX
pemerok (CTpykTyp) u cBoiicTBa BemiecTB. Ilonstue o
JUCIIEPCHBIX CUCTEMaX. Hctunnble pPacTBOPBHI.
[IpencraBnenne O KOJUIOMAHBIX —pacTtBopax. CrmocoObl
BBIDQKCHUS KOHLCHTPAllMM pPAacTBOPOB: MaccoBas JI0JI
BeUIeCTBA B  pacTBOpE,  MOJIApHAs  KOHLEHTpaLusl.
HacplleHHbple 1 HEHACBIECHHBIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnoruaparel. Knaccudukanuss u  HOMEHKIATypa
HEOPraHUYECKUX BEILECTB.

JleMOHCTpanuM: MOJIENH KPUCTAIIMYECKUX PELIETOK.
PacuyéTrHble 3a7a4u: ¢ UCIIOJIB30BaHUEM IOHATUI «MacCOBas
J0JISA PacTBOPEHHOTO BEIIECTBAY, «MOJIIpHast
KOHLEHTPALUs».

OKHCJICHUS XMUMHYECKHX JJIEMEHTOB B
COCTMHEHUSX Pa3IMYHOrO COCTaBa.
OOBACHATD 3aBUCHMOCTb CBOICTB BEIIECTB
OT BHJAa XHUMHYECKOM CBSI3M M THUIIA
Kpuctaymmueckod pemérku. [IpoBoautsb
BBIYUCIICHUS] C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JI0JIsl BEIIeCTBA B PACTBOPEY.

1.3

XUMHUYECKUE PEAKIUN

19

Knaccugukanus XuMUYEeCKUX peakiyii B HEOPraHMYECKOU U
OpPraHMYECKON XMMHH. 3aKOH COXPAHEHMsI MacChl BELIECTB;
3aKOH COXpaHEHUsT W  IPEBPAIlCHUs DHEPrUU  IIpH
XUMHUYECKHX peakuusx. TerioBele 3((eKThl XUMHUECKUX
peakuuil.  Tepmoxumumueckue  ypaBHeHHs.  CKOpPOCTb
XUMUYECKOM pEakLMM, €€ 3aBUCUMOCTb OT pPa3Iu4HbIX
¢dakropoB. ['oMoreHHble u rereporensble peaknuu. Karamus
U Katamu3aTopbl. OOpaTHMble W HEOOpaTHMbIE PEAKIMH.

XUMHUYECKOE  PaBHOBECHE. Koncranta  XHMHYECKOTO
paBHOBecus.  DakTOpbl, BIMAIIIME HA  IIOJOKECHHUE
XMMHYECKOTO PABHOBECHS: TeMIleparypa, [aBJIEHUE U
KOHIIEHTpPAallUX  BELIECTB, YYACTBYIOIIMX B  pPEAKLHH.

[Tpunmun Jle Illatense. DnexkTpoauTUyYecKas AUCCOIUALIMS.
CunpHbple U ciabble AEeKTponuThl. CTeneHb AUCCOIMAIINY.
HNonnoe mnpowusBenenue Boawsl. Cpema BOIHBIX PACTBOPOB:
KHMCIIOTHAas, HEWTpaJIbHAA, IIeJI0YHasl. Bonopoansrit
nokazatenb (pH) pacrBopa. T'maponm3 comeit. Peaknum

PackpeiBath CMBICT HW3y4YaeMbIX MOHSITUH
(BBIOENATh WX XapaKTepHble MPHU3HAKU) U
MPUMEHATh 3TU TOHATUS TMPU ONMUCAHUU
cocTaBa M CTPOEHHSA  BEILECTB, JIA
00BSICHEHUS OTJIENbHBIX (PAKTOB U SBJICHUM.
KnaccudunupoBate XUMHUYECKHE pPEAKIIMU
[0 pa3IMYHbIM MpU3HAaKaM (4UCay U
COCTaBy pearupyomumx BELIECTB,
TerIoBoMy 3G(DEKTy peakinu, U3MEHEHUIO
CTENEHEN OKUCJICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTaiu3aropa H
T.IL.); CaMOCTOSITEJIbHO BBIOMpATH
OCHOBaHUs u KpUTEPUHU TUTST
KIaCCU(PUKALMKA  XUMHUYECKUX  PEAKIIHA.
OOBACHATD 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX peakiuui ¢ yd4€roM HX
HSHEPreTHUECKUX XapaKTEPUCTUK, XapakKTep
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HOHHOTO obMeHa. OKUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC
peaKkuuu. CreneHb OKHCJICHHUS. OKuCIUTEIDb u
BOCCTaHOBUTENb. [Ipoliecchl OKHMCIEHUS M BOCCTAHOBJICHUS.
Baxneimme OKHUCIUTESIM HW  BOCCTAaHOBHTEIH. MeTos
3JICKTPOHHOTO OanaHca. DJIEKTPOIN3 pacTBOPOB U PACIIAaBOB
BECIILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYECHHUS BEHIECTB U MX

IIPEBPALLCHHI:
JlaGopaTopHble OIBITBI: MPOBEIEHHE PEAKUUHd HOHHOTO
oOMEHa; ONpeAelIcHUe CpeAbl pPacTBOPOB  BELIECTB €

MOMOILbIO YHUBEPCAILHOI'O UHIUKATOPA.
IpakTuyeckne padorbi: Ne 1. Xumuyeckue peakiuu B
pacTBOpax 3EKTPOJIUTOB.

PacuéTrHble 3a1ayM: pacuéThl MACCHI BEIIECTBA WM 00beMa
ra3oB MO M3BECTHOMY KOJMYECTBY BEUIECTBA, MAacce WIH
00beMy OIHOTO W3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB;
BBIYKCIICHHE MacCOBOM JOJM U MOJISIPHOM KOHILIEHTpPAlUU
BEIIIECTBA B PacTBODE; BBIYMCIICHHE Macchl (o0BeMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIUU, €CIAH OJIHO U3
BEILIECTB JAaHO B BHJIE PAacTBOpPA C OMPEIAECICHHOW MAaCCOBOM
JI0JIE PaCTBOPEHHOTO BEIIECTBA.

M3MEHEHUSI CKOPOCTU XUMHUYECKOU peakuuu
B 3aBUCHMOCTH OT Pa3IUYHBIX (PaKTOpOB, a
TAK)X€ XapakTep CMEILIECHHUS XUMHUYECKOIO

paBHOBECHsI TIOJl BIIMSHHUEM BHEIIHUX
BosneiictBuil  (mpunnun Jle Illatense).
PackpeiBaTh  CyITHOCTB:  OKHCIUTEIIBHO-

BOCCTAHOBUTENIBHBIX PEAKIUHI ITOCPEICTBOM
COCTaBJIEHUSI AJIEKTPOHHOIO OajaHca 3THX
peakumii; peakuii HOHHOTO OOMEHa IyTeM
COCTaBJICHUS! MX TMOJHBIX U COKpALIEHHBIX
VOHHBIX YpPaBHEHUH; peakUui TUApOJIN3A,
peakumii  KOMIUIeKcooOpa3oBaHusi  (Ha
IIpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA M
amomunust). IlpoBoguth U omuchIBaTh
XUMHUYECKUN OSKCIIEPUMEHT: OIIPENEICHHE
Cpelbl  BOJHBIX  pacTBOPOB  BEILECTB;
NPOBE/IEHUE pEaKUUi HMOHHOTO OOMeHa;
M3Y4YECHHUE BIUSHUS pPa3lIMYHBIX (HaKTOPOB

Ha  CKOpPOCTb peaKHI/Iﬁ N IIOJOXKXCHUC
XUMHYECKOIO paBHOBECHA. CJ'IGI[OBaTI)
paBujiaM IIOJIb30OBAaHUA XUMHYECKOMN

MOCyJ10¥ U 1a00paTOPHBIM 000PYTIOBAHUEM.
[IpencraBiasTh pe3ynbTaThl XHUMHUYECKOTO
IKCIIEPUMEHTa B (popMe 3amicH ypaBHCHHIA

COOTBCTCTBYIOIIIHUX peaKuHﬁ n ACIaTb
BBIBOAbI Ha  HX OCHOBC. HpOBO)II/ITI)
BBIYMCJICHUA: C HCIIOJIB30BAHUEM ITOHATHA

«MaccoBasi J0Js BEIIECTBA B PacTBOpE», a
TaKKe [0  YPaBHEHHUSIM  XHMHUYECKHUX
peaknuii, B TOM YHUCJIE TEPMOXUMHUYECKHE
pacyETsl.
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I'naBa 2. Heopranuueckasi xumus (54 gyaca)

2.1

Hemerayibl

31

[Tonoxxenune HemeraioB B Ilepuogmyeckoit  cucreme
xumuueckux snemeHToB J[.M. MenneneeBa u 0coOEHHOCTH
cTpoeHusi ux atoMoB. Du3nyeckue CBOWCTBAa HEMETAJIOB.
Annorponus HEMETaJUIOB (Ha NpUMepe KHUCIOpOoJa, CEepbl,
docdopa u yrnepona). Bogopon. [lonyuenue, pusudeckue u
XMMHUYECKHE  CBOiicTBa  (peakuuu C  MeTajulaMH U
HeMeTaJlJlaMHi, BOCCTAaHOBJIEHHE OKCUJIOB U coJieil). ['mapusl.
TornuHble 3nemenThl. ["anorensl. HaxoxaeHnue B mpupoje,
CTIOCOOBI TONTydeHHsI (PU3NYECKHE U XUMHYECKHE CBOMCTBA.
I'anorenoBogopoasl.  Baxnelimue Kuciopojcoaepxaliue
COEUHEHMS TajoreHoB. JlabopaTOopHblE U MPOMBILUIEHHBIE
CIoCcOOBI TMOJIyuyeHHs TrajoreHoB. llpuMeHeHne rajaoreHoB U
ux coenuHeHuil. Kwucnopon, o3o0H. JlaGoparopHble u
IIPOMBILIICHHbIE CIIOCO0bI HOJy4YEeHUs KHCIIOpOo/a.
Pu3nyecKue 1 XUMUYECKHE CBOMCTBA KUCIOPOa U 030HA; UX
npuMeHerne. Okcuabl U nepokcuipl. Cepa. Haxoxnenue B
MPHUPOJIE, CIIOCOOBI TOJMYYEHHUs, (U3NUECKHEe W XUMHUYECKHUE
coiictBa. CepoBonopon, cynbpuasl. Okcuasl cepsl(IV) u
(VI). Cepnucras u cepHas KUCIOTHI U X cod. OCOOEHHOCTH
CBOMCTB CEpHOM KHCIOTBL. IIpumenenue ceppl u €€
coequHeHnil. A3zor. HaxoxneHnwe B mpupojne, CrocoOsbl
MOJTy4eHUsl, (PU3NUECKHue U XUMHUECKHE CBOMCTBA. AMMMAK,
HUTPUABL. OKCHIBI a30Ta. A30THCTast M a30THAS KUCIOTHI M HX
coii. OcoOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeneHue
a3oTa W ero coeauHeHWi. A30THBIE ymoOpenus. Docdop.
Haxoxxaenue B npupojie, criocoobl Noay4yeHus, Gu3ndeckue u
xumuueckue cBoiictBa. ®ochuasl U pochuH. OKcHIb
dochopa, oprodochopHas  KuUCIOTAa U €€  COJH.
Mertadochopnas u nmupodochopnas kuciaotsl, hochopucras
u (ocdoproBaTrcras kuciaotsl. [Ipumenenue gochopa u ero

PackpsIBaTh CMBICT H3y4aceMbIX IOHATUN
(BBLAETATh MX XapakTepHble NPU3HAKU) U
IIPUMEHATh OTU IIOHATUA IPU ONUCAHUU
cocTaBa M CTPOCHHA  BEILECTB, JIA
00BSICHEHUS OTICNBHBIX (PAKTOB U SBJICHUH.
OObsicHATh 0OIIME 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB HEMETAUIOB M HX
COEIMHEHUH C Y4ETOM CTPOEHUS UX aTOMOB
u nonoxeHus B llepuogmdeckoit cucreme
xuMmuueckux 3neMeHToB 1. . Menneneesa.
XapakTepu3oBarh  (OMHMCBIBaTh)  OOIIME
XMMHMUYECKHE CBOMCTBA HEMETAJIOB, MX
BAKHEUILNX COCIUHEHMM, IOATBEPKAASL ITO
ONMCAHHE IIpuMepamMu YpaBHEHUN
COOTBETCTBYIOLIMX XWUMHUYECKHX PEaKIIHM.
CocTaByATh  ypaBHEHHMS  OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUA W peaKuui
MOHHOTO OOMEHa U  pacKphlBaTb HX
CYIIHOCTh € IIOMOIIBIK  BJIEKTPOHHOIO
OanaHca u HMOHHBIX ypaBHEHUI
XapakTepru3oBaTh BIIMSHUE HEMETAIJIOB H
UX COEIUHEHHUM Ha OKUBBIE OpraHU3MBI;
ONMUCBHIBATh IPUMEHEHUE B Pa3INYHBIX
o0nacTaAX  MpaKTUYECKOH  JIeATEeIbHOCTH
yenoBeka. IloaTBepkIaTh CylnieCTBOBaHHE
TEeHETUYECKON CBA3U MEXIY
HEOPraHNYECKUMH BEILIECTBAMH c
IIOMOILBI0 YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX peaKiui. [IpoBonuTh
peakuyu, NOATBEPKIAIOIINE KaUeCTBECHHBIN
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COCMHEHHUIA. dochopHbie ya00peHusl. VYraepog.
Haxoxpaenue B mpupojie, criocoObl MOTyIeHUS, PU3NISCKUE U
xumudeckue cBouctBa. Oxcuasl  yrnepoma(ll) u  (IV),
yrojibHasi KUcioTa U ee coiu. l[IpumeHenue yriepona u ero
coenunennii. Kpemnauii. Haxoxaenne B mpupojne, CrocoObI
MOJTydeHusl, (U3MYECKUE M XUMHUYecKue cBoiictBa. Okcui
kpemuausa(IV), kxpeMHueBas KUCIOTa, CUIUKATHL. [IpuMeHeHne
KpeMHHS U ero coenuHeHuil. CTEKIIo, ero MoJydeHue, BHUIbI
CTEKOJI. DKCIIEpUMEHTAIbHbIE METO/bI M3YyU€HHUSl BEIIECTB U
UX IPEBPALLECHUN:

JdeMoHcTpanumu: oO0Opa3ibl HEMETalIOB; TOpPEHUE Cepbl,
dbocdopa, xxenesza, MarHus B KUCIOPOJIE.
JlabopaTopHble ONBITHI: KAueCTBEHHBIE pEaKUUU Ha

HEOpraHUYECKWe HOHBl M KAaTHOH BOJOPOJA; IMOIYYEHHE U
coOupaHue ra3os.

IIpakTHYeckue padoThI: Ne 2. Pewmenne
SKCHEPUMEHTANbHBIX 337ay 1o Teme «lamorens», Ne 3.
Pemenne skcnepuMeHTanbHBIX 3anad 1o teme «Cepa U ee
coequHeHus». Ne 4. PenieHne 5KCIIEpUMEHTANBHBIX 3a7a4 110
TeMe «A30T U Gocop U UX COSTUHEHUSD.

PacuéTrHble 3amaumM: BBIUMCIEHHE MAacChl BEIIECTBA HIIHU
o0beMa ra3zoB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WA 00bEMY OJJHOTO U3 YYAaCTBYIOIMX B PEAKIIMU BEILIECTB; —
BbIUMCIIEHME Macchl (0ObeMa, KOJIMYECTBa  BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIIU OJHO U3 BELECTB UMEET MPUMECH;
BbIUMCIIEHME Macchl (0Obema, KOJIMYECTBa  BEIIECTBA)
IPOAYKTa pPEaKLMU, €CIM OJHO M3 BELIECTB J1aHO B BHUJE
pacTBopa C OIpEAEIEHHOW MacCOBOW J0JIE PacTBOPEHHOIO
BELIECTBA; BBIYMCIEHHWE BBIXOJAa TNPOAYKTA pEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO.

COCTaB BCHICCTB, PACIIO3HABATH OIIBITHBIM

nyréM  aHUOHBI, MPHUCYTCTBYIOIIHE B
BOAHBIX  pacTBopax. HaOmomate
OINMCHIBATh JIEMOHCTPALIMOHHBII
JKCIIEPHUMEHT; CaMOCTOATEJIbHO
IJIAaHUPOBaTh, MPOBOJUTH U ONUCHIBATh
XUMHUYECKUN SKCHEpUMEHT (JabopaTopHble
ONBITHI W TPaKTUYECKHe  paboThl);
MPEACTABIATh PE3YJbTAThl  XUMHUYECKOTO

SKCIIEpUMEHTa. B (hopMe 3alucl ypaBHEHUI

COOTBETCTBYIOIIIMX PpEaKUUH W  JieNaTh
BBIBOABI Ha WX ocHoBe. ClemoBarh
IpaBHIaM [MOJIb30BAHUS XUMHUYECKOU

MOCY/10¥ U 1a00paTOPHBIM 000PYIOBAHUEM.
[TpoBOIUTH BBIYUCICHHUS TIO YPaBHEHUSIM

XUMHUECKUX peakuui. CaMocCTOATEIbHO
IUIAHUPOBaTb U OCYILECTBISATH  CBOIO
MI03HABATEJIBHYIO JeSITENIbHOCTD;

MPUHUMATh AKTUBHOE Y4acTHE B TPYIIOBOM
y4eOHOU IesATEeTLHOCTH.
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2.2

MeTtaLiabl

23

[lonoxenne wmerasmoB B Ilepuoanueckoil  cucreme
XUMHUYECKUX 3JIEMEHTOB. OcoOenHoctH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB MeTaJlIoB. PacipocTpanenue
XUMHAYECKHX 3JIEMEHTOB-METAJUIOB B 3eMHON Kope. OOmue
¢usnueckue cpoiicTBa MeTayuioB. [IpumeHeHHe METalioB B
ObiTy, Tnpupone W  TexHuke. CIUIaBel  METAIJIOB.
DNEKTPOXUMHUYECKUN psAJl HaNpspKeHUH MeTayioB. OO0mume
CIOCOOBI  TONyYEHHS  METAIOB:  THAPOMETAJLTYPrus,
MUPOMETAILTYprusi,  3JeKkrpomeramtyprud. llonstue o
Koppo3uu MetamuioB. CiocoObl 3a1uThl 0T Koppo3uu. OOias
xapakTtepuctuka MetamioB [A-rpynnsl  Ilepuonnueckoi
CUCTEMbl XHMMHUYECKMX JJIEMEHTOB. Harpuii u kammid:
noiydyeHue, (GuU3MYECKHUEe U XUMHYECKHE  CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB M HMX coeluHeHuil. OOmas
xapaktepuctuka wmetaioB [IA-rpynner  Ilepuonnueckoi
CHUCTEMbl XUMHYECKUX DJJEMEHTOB. MarHuil M KaJbIUH:
noiydyeHue, (GuU3MYECKHUe W XUMHYECKHE  CBOMCTBA,
MPUMEHEHUE TPOCTBIX BEIIECTB W UX COCAMHEHUH.
XecTkocTh BOIBI M CIOCOOBI €€ YCTpaHeHUs. ATIOMUHUIA:
noixydeHue, (uMdeckue M XUMHUYECKHE  CBOWCTBA,
MPUMEHEHUE TPOCTOTO BEIIECTBA U €ro COEAMHEHUH.
AmMpoTepHble CBOMCTBa OKCHAAa M TUIPOKCHIA ATIOMHUHUS,
THIPOKCOKOMITTIEKCHl  amtoMuHusA. OOImIas XapakTepUCTHKA
MeTaiioB mobouHslx noxarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMBl ~ XMMHYECKHMX  3JIeMEeHTOB.  Dusmyeckue
XUMHUYECKHUE CBOMCTBA XpoMa M ero coeauHeHuit. OKCUmpl u
ruapokcuabl xpoma(Il), (II) u (VI). XpoMaTsl u 1uxpomartsl,
WX OKHUCIUTEeNbHBIE CBoicTBa. [lomydenne u mpuMeHEHHE
xpoma. OU3NUecKrue U XUMUUECKHE CBOMCTBA MapraHila U ero
coequHeHnil. OcHoBHBIe coenuHeHus mapranua (II), (IV),
(VD) u (VII). Ilepmanranat kamusi, €ro OKHUCIUTEIbHBIC
cBoMcTBa. PU3MUECKNE U XMMUYECKNE CBOMCTBA JKEJIE3a U €T0

PackppiBaTh CMBICI M3y4aeMbIX IOHATUI
(BBIOENIATD UX XapaKTEpHbIE MPU3HAKU) U
IPUMEHATh 3TH IIOHATUS IIPU ONHUCAHUU
COCTaBa M CTPOEHMSI HEOPraHMYECKHX
BEIIECTB, MJIi OOBACHEHMs OTIEIbHBIX
dakToB M sBiaeHUH. OOBACHATH oOIIHE
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
JJIEMEHTOB — METAJUIOB M MX COCIUHEHUHN
C Yy4YéToM CTpPOEHUs HX AaTOMOB H
nosnoxenuss B Ilepmoguueckoit cucreme

XUMHUYECKUX 3JIEMEHTOB . n.
Menpeneesa. Xapakrepus3oBaTh
(oTMCHIBATD) obmue XUMUYECKHE

CBOMCTBA METAIOB, HMX BaXXHCHIINX
COEIMHEHUH, NIOATBEP)KAasi 3TO ONHUCAHUE
[IpUMEpaMu YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUECKUX PEAKLUI;
NPUMEHEHHE METAUIOB B  PA3JIMYHBIX
001acTAX NPAaKTUYECKOH JesTeTbHOCTH
YEJIOBEKA, & TAKXKE HCIIOIb30BAHUE UX JJIA
CO3JaHMSI COBPEMEHHBIX MAaTEpUAIOB U
TEXHOJIOT . OnuceiBath CrocoObl
3alUTBl  METAUIOB  OT  KOPPO3HUHU.
PackpeIlBaTh CyIIHOCTH  OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakuuit
IIOCPEJICTBOM COCTABJIEHUS AJIEKTPOHHOIO
Oamanca »9Tux peakuuil. IIpoBoauTth
peakyu, NOATBEPKIAIOIINE XAPAKTEPHbIE
CBOICTBa M3Yy4aeMBbIX BELIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI
METAJIJIOB, IMPHUCYTCTBYIOIIME B BOIHBIX
pactBopax. IIpoBoauTe W oONMCHIBATH
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coenuHeHui. Okcubl, ruapokcuanl u comu sxeneza(ll) u (I11).
[TonyyeHue W NpPUMEHEHHUE >Kelle3a W €ro CIUIaBOB. Meb:

[oJydyeHue, (Qu3MuecKkue M  XMMUYECKME  CBOWCTBa,
IIPUMEHEHHE IIPOCTOr0 BELIECTBA U €r0 COoeIMHEHMU. [{MHK:
[OJlydyeHHue,  (QU3MUecKue M XMMHUYECKME  CBOWCTBa,
IIPUMEHEHHUE IIPOCTOTO BEIIECTBA U €r0 COCAUHEHUM.

AmdorepHble CBOMCTBa OKCHIAa M THUAPOKCHJA IMHKA,
TUJIPOKCOKOMITJIEKCHl LIMHKA. OJKCIIEPUMEHTAIbHBIE METOJIbI
M3Yy4YEHUs BELECTB U MX MPEBPALICHUN:

JeMoHcTpanum: kosiekuus «Meramibl M CILIaBbD»; —
B3alMO/ICHCTBHE IETOYHBIX U IE€I0YHO3EMEIbHBIX METAIIJIOB
C BOZIOM (BO3MO’KHO MCIOJIb30BaHUE BUJICOMATEPUAIIOB).
JlabopaTopHble ONBITHI: B3aUMOJICHCTBUE IIEJIOYHBIX U
IIEJIOYHO3EMENIBHBIX ~ METAJUIOB €  BOJOM  (BO3MOXKHO
UCIOJb30BAHUE  BHJIEOMATEPUAIIOB); B3alMOJICIiCTBHE
TMJIPOKCUIOB AJIOMHHUSA M IIMHKA C PAacTBOpaMM KHUCIOT U
iesoueil; — KaueCTBEHHbIE PEaKIIMY Ha KaTHOHBI METAJUIOB.
IIpakTHYeckue padoThI: Ne 5. Pewmenne
OKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe «MeTamibl TJIaBHBIX
MOATPYIID;

PacuérHble 3amaum:  BBIUMCIEHHE  Macchl  (00bema,
KOJINYECTBA BEILIECTBA) MPOAYKTAa PEAKIMH, €CIH OJHO H3
BELIECTB JIaHO B BHUJE pacTBOpa C ONPEIECIECHHON MacCOBOM
J0JIell pacTBOPEHHOI'O BEIIECTBAa, WM HMEET IPUMECH;
BbIUMCIIEHME Macchl (0Obema, KOJIMYECTBa  BEIIECTBA)
IPOAYKTa pPEaKLMU, €CIM OJHO U3 BELIECTB JaHO B BHJE
pacTBopa C OIpENEICHHOW MacCOBOW J0JIEH PACTBOPEHHOIO
BELIECTBA; BBIYMCIEHHWE BBIXOJAa TNPOAYKTAa PEAKIHUH OT
TEOPETUYECKH BO3MOXKHOTO.

XUMHUYECKUN SKCIIEPUMEHT
(;mabGopaTopHbIEe OIBITHl M MPAKTUYCCKUE
paboThl);  MOPEACTAaBIATH  PE3yJbTaThl

XMMHUYECKOTO OJKCIepUMEHTa B ¢opme
3allICH  YPABHEHMM COOTBETCTBYIOLIUX
peakuuil U J1ejaTh BBIBOABI HA UX OCHOBE.
CnemoBate  mpaBWiIaM  IOJb30BaHUS
XMMHUYECKON mocyaol U 1ab0paTOpHBIM
o0opynoBanueM. [IpoBOANUTE BBIYMCICHUS
II0 YPaBHEHHUSIM XHMHMUYECKHX PpEaKIHi.

CamocTosTenbHO IUTaHUPOBATh u
OCYILLECTBIIITh  CBOKO  I103HABATEIIbHYIO
JeSATEeIbHOCTh;,  NPUHUMATh  AKTUBHOE
y4acTue B IpPyIIIOBOM yueOHOU
JEeSITETbHOCTH.

I'naBa 3. Xumusi u :ku3nb (9 yacon)
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3.1

MeTO,I[BI IIO3HAaHUA B

XHUMHHU.
KHN3Hb

Xumus

n

Ponp xumum B oOecrneuyeHUH YCTOMYMBOTO Pa3BUTHS
yenoeuecTBa. I[loHsATHE O HaydHBIX MeETOJaxX IIO3HAHUS U
METOAO0JOTUH HAYYHOr0 HcciieqoBaHusA. HayuHble MpUHIAIIBI
OpraHu3alyy XUMHYECKOro Ipou3BOACTBA. [IpoMmbliieHHbIE
CHOCOOBI TOMY4YEeHMs. BaXHEHIIMX BELIECTB (HAa MpUMeEpe
IIPOM3BOJICTBA aMMMAKa, CEPHOM KHUCIIOTBI, METaHOJIa).
[IpomblnieHHBIE CITOCOOBI MOTYYEHUSI METAJIOB U CILJIABOB.
XHAMHMUYECKOE 3arps3HEHHE OKPYKAIOIIEW Cpeasl M €ro
nocneactus. [IpoGiema nmepepaboOTKH OTXOJ0B U MOOOYHBIX
npoaykToB. Poip XumMuum B 00ECNEUECHUU HHEPreTUUECKOU
6esomacHoctu. [lpuHnunsl «3eigeHol XuUMUUY». XUMUA H
310pOBbE 4esloBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuia
WCIIOJIb30BaHUsl JIEKAPCTBEHHBIX IpernapaToB. Poinb xumuu B
pa3BUTUU MeIUUUHBL. XUMUA NUIK. OCHOBHbIE KOMIIOHEHTBI
nuiy. Ilumessie nobGaBku. Ponp xumum B obecrnieueHUU
numieBoid 6ezonacHocTu. Kocmerndeckue u mapdromepHbIe
cpeactBa. beitoBas  xumms.  IlpaBunma  Ge3zomacHoro
HCIIOJIb30BAHUS IpenapaToB OBITOBOM XUMUU B
MOBCEHEBHOM KU3HU. XUMUSI B CTPOUTENLCTBE. BaxkHenmue
CTpOMTENbHbIE MaTepuanbl (LeMeHT, 0eToH). [Ipou3BoacTBoO
CTPOMTENBHBIX MaTEpUasoB. XHMHUS B CEIBCKOM XO3SIICTBE.
Opranuueckue 1 MUHepaiabHble yao0penus. Heopranuueckue
MaTepuaibl (KOHCTPYKLIMOHHBIE MaTepUaibl, KPaCKH, CTEKIIO,
Kepamuka). Marepuansl Juist 31eKTpoHUKU. HaHoTexHOoI0THH.

PackppiBaTh posib XHMUU B pEHICHUU
SHEPTreTUYECKUX, CBIPBEBBIX u
HKOJIOTMYECKUX MpOoOJIeM 4YellOBEYeCTBa,
ONHUCHIBATh OCHOBHBIE HaIpaBJICHUs
pa3BUTHUA XUMHUYECKON HAyKH u
TEXHOJIOTHH. [Ipumensrtsb rpaBuiia
Oe3omacHOro oOpalleHusi C BEIIECTBAMU,
HCIIOJIb3YEMBbIMH B MOBCEIHEBHON KU3HU; a
TaK)Ke MpaBuiia 0E30MacHOTO MOBENCHHUS B

LEJsIX cOepexeHUs 3/10pOBbSI u
OKpYyXKaroleun MNPUPOTHOMN Cpelbl;
IIOHUMATh OIIACHOCTb BO3JCHCTBHsS Ha
JKUBbIE OpraHU3MBbI ONpeIETICHHBIX
BellecTB, cmbica  nokaszarens  [IJIK,
MOSICHATD Ha npumepax CHoco0bI

YMEHBIIIEHUS W TPENOTBpAlICHUS X
BPEIHOTO BO3JEHCTBUS. AHAIM3UPOBATh U
KPUTUYECKH  OIIEHWUBaTh  MH(GOPMAIIHIO,
CBSI3aHHYIO C XMMUYECKUMH IPOLECCaMU U
WX BJIMSHUEM Ha COCTOSHHE OKPYXKAOIICH
cpenbl. Mcnonb30BaTh NOTy4YEeHHbIE 3HAHUS
U TPEACTaBIEHUS O cepax NesTeIbHOCTH,
CBSI3aHHBIX C HAyKOM M COBPEMEHHBIMHU
TEXHOJIOTHSIMU, KaK OCHOBY Ui
OpUEHTalMM B BBIOOpe cBoel Oynmyiei
npo¢eCCHOHAIBHON JeSTeTbHOCTH.
Hcnonb30BaTb CUCTEMHBIE XHUMHUYECKHUE
3HAHUS TUTST 00BACHEHHS u
MPOTHO3UPOBAHUS  SABJICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOTY,
MPOTHO3UPOBATH, aHAIN3UPOBATh u
OIICHMBATh C TMO3UIMA DKOJOTHUYECKOH
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0e30macHOCTH IIOCJIICACTBUA OBITOBOM U

MIPOU3BOICTBEHHOMN JeATETbHOCTH
YeJIOBeKa, CBA3aHHOM C TmepepaboTKon
BEILIECTB;  HMCIOJIb30BaTh  IOJIyYCHHbIE

3HaHUS ISl IPUHATUSA TPAMOTHBIX pPEelICHUN
npo0yieM B CHUTyallMsX, CBS3aHHBIX C

XUMHEH. [Ipunumath y4acTue B
0o0CyXaeHUu TpoOJeM XUMHUYECKOU U
HKOJIOTHYECKOMN HaIpPaBJIEHHOCTH,

BBICKA3bIBaTh CO6CTBCHHYIO IIO3UIIUIO IIO
npobiieMe U MpejuiaraTb BO3MOXHBIE MyTH
€€ pelieHus.

Pe3epB 2 yaca
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