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Pabouas nporpamMma no ydeOHOMY mnpeamery «XuMUs»
(yrmyOn€unbiii ypoBenb) (mpenMerHas o0nacTh «EcTeCTBEHHO-HAay4dHBIE MPEIMETHD)
(ayee COOTBETCTBEHHO — MPOTrpaMMa MO XWMHH, XUMUS) BKIIIOYAET MOSCHUTEIHHYIO
3aIMCKY, COJEpXKaHWe OOYYeHUs, TUIAaHHPYEMbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI
110 XUMHH, TEMaTHYECKOE TUIAHUPOBAHHE.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XWMHHM Ha YpPOBHE CpPEIHEro 00IIero oOpa3oBaHMs pa3paboTaHa
Ha ocHOoBe @expepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuU
B Poccuiickoit ®deneparun», TpeOOBaHMA K pe3yibTaTaM OCBOCHHsS (heaepabHON
oOpa3oBaTelbHOW MporpamMmbl  cpeaHero  ooOmero  oopazoBanusi(DOIl  COO),
npeacTaBieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTebHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mpenojgaBaHuss ydeOHOro mpenMera «XHUMHS
B 00pa3oBaTebHBIX opranuzanusax Poccuiickoilt denepannu, peain3yomnX 0OCHOBHbIE
oOpa3oBaTeibHbIE MPOrPaMMbl, M OCHOBHBIX TOJIO)KeHHH «CTpaTeruu pa3BUTHUS
BocruTanus B Poccuiickoit @enepanmu Ha mepuon mo 2025 roga» (Pacnopspkenwue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTO M3YyYEHHUS 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4YHOro obpaszoBanus ydamuxcsi 10—11 kmaccos. M3ydyenue npeamera,
peanuzyemMoe B ycIoBHsIX MU epeHIMPOBAaHHOTO, TPOMUIHLHOTO 00yUIeHHS, TPU3BAHO
obecrnieunTh 0011€00pa30BaTEIbHYI0O U OOIIEKYIBTYPHYIO IMOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO ISl aanTalid UX K OBICTPO MEHSIOIMMCS YCIOBUSM KU3HH
B COLIMYME, a TaKxKe JUISI MPOJIOJKEHUsSI 00YUIeHHS B OPTaHM3alUAX PO ECcCHOHATHFHOTO
o0pa3oBaHusl, B KOTOPBIX XUMUS SIBJISIETCS OJHOW W3 MPUOPUTETHBIX TUCIUTLUINH.

B mporpamme mo xuMuHM Ha3Ha4deHHE TpeaMeTa «XHUMHs» MOIydaeT MOAPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUH C OCHOBomoararomumMu nonoxenusmu @I'OC COO
O B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COAepKaHUsl, pe3yJbTaTOB 00yueHus: 1 TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHUICTEIHCTBOM TOMY SIBJISTFOTCSI CJICIYIOIINE
BBITIOJTHSIEMBIE TIPOTPAMMOM 110 XUMHH (PYHKITHH:

— UHQOPMAIIMOHHO-METOANYECKasl,  peanu3anus  KOTopoi  obecrieyuBaer
MOJTydeHUE TIPEACTABICHUS O IIeNIAX, COACpX)aHWM, OOIeH CTpaTerud OOYy4eHHUS,
BOCIIUTAHUS U PA3BUTHUSL OO0YUAIONMIUXCS CPEJCTBAMU MPEAMETA, U3Yy4aeMOro B paMKax
KOHKPETHOTO TTPOQuIIs;

— OpraHW3alMOHHO-TUIAHUPYIOIIas, KOTopas MpeaycMaTpUBAcT OIpeeeHue:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCIIEIOBATEIILHOCTH N3YICHHS YIeOHOTO MaTepHrana,
KOJIMYECTBCHHBIX W KA4YE€CTBCHHBIX €r0 XapaKTEePUCTHK; MOIXOJ0B K (OPMHPOBAHHUIO
COJICP)KATEeILHOM OCHOBBI KOHTPOJISE M OICHKA OOpa30BaTEIbHBIX JIOCTHIKCHHMA
OOy4arIMXCcs B paMKax MTOTOBOM arrecTanuud B (OpMe €IMHOTO TOCYIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.



[Iporpamma aJis yriyOa€HHOTO U3y4EeHUS] XUMUH

— YCTaHABIMBAET WHBAPHAHTHOE TMPEAMETHOE COJEpKaHHWe, 00s3aTeabHOe
JUTSI M3Y4EHUSI B paMKaX OTACIBbHBIX MpoUiIeH, mpeaycMaTpruBaeT pacipeaesieHue U
CTPYKTYPHUPOBAaHUE €ro IO KJjaccam, OCHOBHBIM COJICPKATEIbHBIM JTHMHHSIM/pa3ieinam
Kypca;

— JMaéT NpUMEPHOE pacnpeleseHue y4eOHOro BpPEMEHU, PEKOMEHIYEMOIO
JUTSI U3Y4EHUS OTACIBHBIX TEM;

— MpejJiaraeT MpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YUYE€HHU Yy4eOHOTro maTepuana
C Y4E€TOM JIOTUKH TIOCTPOCHHSI Kypca, BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaéT METOAUYECKYI0 HHTEpIpeTalMio IeJied M 3ajJad HM3ydeHus IperMeTra
Ha YriyOJIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHETrO
o0miero o0pa3oBaHus, COAECPKATETLHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMbl CPEIHEro OOIIero oOpa3oBaHUs
(MMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe ¢ y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JEUCTBUII OOY4YalOIIErocss IO OCBOCHHUIO  COJECpP>KaHUS
npenmMera.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B TMPOrpaMMe IO XHUMHUHU TMPETyCMOTpEHa
IIPEEMCTBEHHOCTh C OOYYE€HHEM XHMHHM Ha YPOBHE OCHOBHOIO OOILEro oOpa3oBaHMS.
3a mpenenamMy yCTaHOBJICHHOM MPOrpaMMOi 10 XMMHUHU 00sI3aTeIbHON (MHBApUAHTHOM )
COCTABJISIIONICH COJACpKaHUS Y4eOHOro mpenmera «XUMUsS» OCTaEéTcsd BO3MOXKHOCTH
BHIOOpa €ro BapUaTUBHOM  COCTABJSIONICH, KOTOpas JIOJDKHA — OMPEAeNsaThCA
B COOTBETCTBHUHM C HAIIPaBICHUEM KOHKPETHOIO Mpoduiis 00 ydeHusl.

B  coorBerctBUM ¢  KOHIENTyaldbHbIMHM  nonoxeHusmu OI'OC  COO
O Ha3HAY€HUU TpPeIMETOB 0a30BOro MW YriyOJEHHOrO YypOBHEH B CHCTEME
niddepeHIIMpoOBaHHOTO OOYUCHHS Ha YPOBHE CpEIHEro oO0Iero oopa3oBaHUs XUMHS
Ha YpOBHE YIIyOJIEHHOTO M3Y4YEHHUsS HAMpABJIEH HA PEATU3alUI0 MPEEeMCTBEHHOCTH
C TMOCJEIYIOIIUM JTArOM TMOJIYYCHHsS] XUMHUYECKOTO O0pa3oBaHUs B pPaMKax HM3yYCHHS
CHEIUANBHBIX ECTECTBEHHO-HAYYHBIX M XHUMHYECKHX JUCHUIUIMH B BYy3aX U
OpraHM3aIUsiX CpeaHero MpodecCHoHANIbHOr0 oO0pa3oBaHus. B 3Tol CBsi3u uU3ydeHUE
npeaMera « XMMUs» OpUEHTUPOBAHO MPEUMYILIECTBEHHO HA PACIIUPEHUE U YIIyOJIeHHE
TEOPETUYECKOM ¥  MPAKTHUYECKOW  MOATOTOBKM  OOy4YalOMIMXCs,  BbIOpaBIIUX
onpeAenéHHbl Mpoduiib 00y4yeHHs, B TOM YHUCIE C MEPCIEKTUBON MOCIEAYIOIIETO
MOJIYUCHHUS] XUMHUYECKOTO O0pa3oBaHWS B OpraHU3anusx MNpohecCHOHATBHOTO
oOpazoBanusi. Hapsimy c stum, B cBere TpeboBanuit ®I'OC COO kx miaHupyeMbIM
pe3ylbTataM OCBOCHHS (heepaibHON 00pa3oBaTEIbHON MPOTPAMMBbI CPEIHETO OOIIETO
o0pa3oBaHUsl U3YUYEHHE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TAKXKE HA pelIeHUE 3a1a4
BOCIIUTaHUSI W COLUAIBLHOTO Pa3BUTHS OO0y4aromuxcsi, Ha (opMUpOBaHHE Yy HHUX
OOIIEUHTEIICKTYaIbHbIX YMEHUM, YMEHUN pallMOHAIM3aIud y4eOHOTO TpyJa U
O00OOIMIEHHBIX  CIIOCOOOB  JCATEIBHOCTH,  HMMCIONIUX  MEKIUCIHMIUTMHAPHBIN,
HaJNPEIMETHBIA XapakTep.



CocraBndmuMU  npeAMeTa «XHUMHUS» Ha YpPOBHE YIIIYOJEHHOTO W3y4EHUS
SBIISIIOTCS yriTyOnéHHbIE Kypchl — «Opranundeckast Xxumusi» u «OO011ast 1 HeopraHuyecKas
xumus». IIpu ompeneneHMM MOAXOMOB K OTOOPY M CTPYKTYpPHOH OpraHu3anuu
COJEP)KAaHUs ITHUX KYpCOB B IPOrpaMMe€ IO XMMHH 33 OCHOBY IIPUHSATHI ITOJIOKCHUS
dI'OC COO o paznuuugax 0a30BOro M yriryoJ€HHOIO YPOBHEW W3yUEHUS MIPEAMETA.

OcHoBy copepkanus KypcoB «Opranudeckas Xumus» u «O01as 1 HeopraHu4IecKas
XUMHS» COCTaBISIET COBOKYIIHOCTH IPEAMETHBIX 3HAHUM W YMEHMU, OTHOCSIIHXCS
K 0a30BOMY YPOBHIO U3Y4€HHUs MIpeIMeETa. DTa CUCTEMA 3HAHUM MOJTy4aeT ONpeaeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBIINI
00bEM  (PaKTOJIOrMUECKOro Mmartepuasia. Tak, Ha YIIYyOJIEHHOM YPOBHE H3y4EHUS
npeaMeTa o0ecledeHa BO3MOXKHOCTh 3HAUUTENBHOIO YBEIMYEHHUsS OO0BbEMaA 3HAHUIA
O XMMHUYECKHX 3JIEMEHTAX W CBOICTBAaX WX COEIMHEHHI Ha OCHOBE PACUIMPEHUS M
yIAyOneHusT TPEACTAaBICHUH O  CTPOCHHHM  BEIIECTBA, XHMHYECKOM  CBSI3H
U 3aKOHOMEPHOCTSX IIPOTEKaHWS pEakLUHi, pPAacCMAaTPpUBAEMBIX C TOYKH 3pEHUS
XUMUYECKOM KHHETUKM M TEPMOAMHAMUKH. M3ydeHHe NEepuoIHYEcKOro 3aKOHA U
[leproguyeckoil CHUCTEMbl XMMHUYECKHX D3JIEMEHTOB O0a3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX IPEACTABICHUAX O CTPOCHUM aromMa. XHMHUYECKas CBs3b
OOBSICHSIETCA C TOYKM 3pPEHUSl SHEPreTMUECKUX H3MEHEHUM mnpu e€ oOpa3oBaHUM U
pa3pylIeHuy, a TaKKe C TOYKH 3pEHUsS] MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHne THUIIOB
peakuuii monoJyiHsAeTcs (OPMHUPOBAHUEM MPEJICTABICHUN 00 3IEKTPOXMMHUYECKHX
Ipoleccax M 3JEKTPOJIM3E pacIilaBOB M pacTBOPOB BEIIECTB. B Kypce opraHuueckon
XUMHHU [IPU PACCMOTPEHUHU PEAKLMOHHON CIIOCOOHOCTH COEIMHEHUH YAENseTcss 0coboe
BHUMAaHHE BOIpocaM OO0 AJIEKTPOHHBIX 3(P(deKTax, O B3aMMHOM BJIMSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PeakLnu.

Oco0oe 3HaueHUE UMEET TO, UYTO Ha COJCP)KaHHWE KYPCOB XUMHH YIrIIyOJEHHOTO
YPOBHS W3Y4YE€HHs MJisl KJIAcCOB OmpenaenéHHoro npoduiist (ryiaBHbIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOJHEHUHN K 00IIel cucTeMe NPeIMETHBIX 3HAHUI ) OKa3bIBAIOT
BJIMSIHUE CMEKHBIE IIpeIMEThl. Tak, HampuMep, B COACPNKAHUU NpeaMeTa Il KIacCoB
XUMUKO-(PU3HUECKOro npoduiiss 00ybllIoe 3HaY€HUE OYyIyT UMETh 3JEMEHThl Y4eOHOTO
MaTtepuaia no ooueil xumun. [Ipu u3ydeHun npeaMera B JaHHOM Cllydae akIeHT OyaeT
clieJlaH Ha OOIIHOCTb METOJOB MO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUM B XHMHUU U
B (hbU3MKe: aTOMHO-MOJICKYJISipHAs. Teopusi (MOJIEKYJsipHasi Teopusl B (pU3MKe), 3aKOHBI
COXPAHEHHMSI MacChbl U SHEPIHH, 3aKOHbI TEPMOJUHAMUKH, 3JEKTPOIN3a, NPEACTABICHUS
O CTPOECHHH BEILECTB U APYToe.

B 10 xe Bpemsi B coAep:KaHUU MpeaMeTa JUIsl KJIaCCOB XMMHUKO-OMOJIOTHYECKOTO
npodusist OonblIMK yAENbHBIN Bec OyleT UMEeTh opraHuydeckas Xumusa. B aToMm cimyyae
MPEIOCTABISIETCS] BOZMOXKHOCTD JIJIs1 00Jiee 0OCTOSITEIbHOTO PACCMOTPEHUS XUMUYECKON
OpraHM3alMy KJIETKM KaKk OWOJIOTMYECKOW CHCTeMbl, B COCTaB KOTOPOH BXOMST,
K TOpUMepy, TaKue CTPYKTYpHbI€ KOMIIOHEHTHI, KakK JIUMHJbI, OEJKH, YIriIeBOJBbI,
HYKJIEMHOBbIE KHUCIOTBI M Japyrue. Ilpm >TOM 3HaHMS O cOCTaB€é M CBOMCTBax
NpeICTaBUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYXaT OCHOBOU
JUTSL U3y4EHUS CYIIIHOCTH MPOoLEeccoB (POTOCUHTE3a, AbIXaHUs, TUILEBAPEHUS.



B mmame ¢dopmupoBaHHMsS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS
OOIIIEeHayYHBIX METOJIOB TMO3HAHUS W OMNBITAa MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAaHMM H3ydeHue npeaMera «XuMHUs» Ha YIIyOJEHHOM ypOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3IX C YYEOHBIMU MPEIMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIX  obnactelt  «EcTecTBeHHO-Hay4dHble TMpeAMETh», «MaTemaTuka U
uHpopmaTrka» 1 «Pycckuii sI3bIK U IUTEpATypay.

[Ipu n3ydyenun yaeOHOTO npeaMeTa « XuMHUs Ha yrIyOJIEHHOM YPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U CpEIHEro 001ero oopazoBanus (Ha 0a30BOM ypOBHE), 3a/1aUcii
MIEPBOCTEIICHHON 3HAYMMOCTH SIBIISIETCS (hOPMUPOBAHUE OCHOB HAYKM XHMHH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOW CATEILHOCTH YEJIOBEKa H
OJTHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYphl. Pemienue 3Tol 3amauu Ha yriayoJaéHHOM
YPOBHE U3YUYECHHUs IIPEAMETA IPEANIONAracT PeaInu3alyio TaKUX Lelleh, Kak:

— ¢opMHpOBaHUE  MPEJICTABICHUN: O  MaTepuajbHOM  €AUMHCTBE  MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUW MPUPOABI, O MECTE XMMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ Bemylleil pojau B OOECIEUEHHH YCTOMYMBOTO pPa3BUTHUSA
YEeJIOBEUECTBA. B PEIICHUU MPOOJIEM HKOJOTUUECKOM, IHEPreTUUEeCKON W MUIIECBOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, CO3JIJaHWM HOBBIX MaTepuajoB, HOBBIX
MCTOYHUKOB DHEPruM, B OOECICUCHUH PpalMOHAJIBLHOTO IPUPOOIOIL30BaHU,
B (hOpPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KYIbTYPhI YEIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U IPUPOJHOM CpejIe;

— OCBOCHHME CHCTEMBbl 3HAHUM, JICKAIINX B OCHOBE XMMHYECKOW COCTaBJISIIOLICH
€CTECTBEHHO-HAY4YHON KapTUHBI MHUpA: (PyHIaMEHTaJbHBIX MIOHITUH, 3aKOHOB U TEOPUI
XMMHWH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX INMPOTEKAHUS XUMHUUYECKHX PEAKLUUM, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTeMaX, 00 OOIMX HAYYHBIX MPHUHIUIAX
XMMHUYECKOTO MPOU3BOJCTBA,;

— ¢opMHpOBaHHE Yy OOYUYAIOIIUXCS OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUUYECKHUX 3HAHUM JUIsI OOBSICHEHUS] KIIOYEBBIX HJAEH U mpodiem
COBPEMEHHON XUMHUHM, JJIsi OOBSICHEHUS U TPOTHOZUPOBAHUS SIBIICHUM, HMMEIOIINX
€CTECTBEHHO-HAY4YHYIO MPUPOJTY; TPAMOTHOT'O PEIICHUS TTPOOJIEM, CBSI3aHHBIX C XUMHEH,
MPOTHO3UPOBAHMS, aHAIM3a W OLEHKH C TIO3UIMHA JKOJIOTUYECKOW Oe30MacHOCTH
MOCJIE/ICTBUN OBITOBOM M TPOU3BOJCTBEHHOU JIESITEIHLHOCTH YEJIOBEKA, CBSI3aHHOU
C XUMUYECKUM MTPOU3BOJICTBOM, HUCIIOIB30BAHUEM U MEpepabOTKOI BEIIECTB;

— yrayOJaeHrue TPENCTaBICHUH O HAyYHBIX METOMAaX IMO3HAHHS, HEOOXOIMMBIX
I TIpUOOpeTeHHsT YMEHHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS
XMMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUYECKON JAEATEIBHOCTU U
MOBCETHEBHOM JKU3HU.

B nmane peanu3zaiiuy mepBoodepeHBIX BOCTUTATENBHBIX U PA3BUBAIOIINX () YHKITHIA
IIEJIOCTHOM CUCTEMBI CPETHETO O0IIEro 00pa30BaHus MPU U3yUEHUHN TIpeaMeTa « XUMUS)



Ha YrIyOJEHHOM YPOBHE OCOOYIO aKTYyaJIbHOCTh MPUOOPETAIOT TaKWe IETN W 3aa4uH,
KakK:

— BOCTHUTaHHE YOSKIEHHOCTH B TIO3HABACMOCTH SIBJICHUU TPHUPOJBI, YBAKCHUS
K TIPOILIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX WM TPUKIAJHBIX HCCICTOBAHUN
B XUMUH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K O0Y4EHUIO ¥ TIO3HAHHIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO
¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIIEYEIIOBEUCCKUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPUYECKHUX
criocoOHOcTel 00yJarommxcsi, (OPMUPOBAHHE Yy HHUX CO3HATEILHOTO OTHOIICHUS
K €aMOOOpa30BaHHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUTHOU
npo)eCCHOHANBHON W OOIIECTBEHHOW JEATENLHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U OTPEOHOCTH B 3I0POBOM 00pa3e *KU3HU;

— (opMHpOBaHHE YMEHUH M HABBIKOB PA3yMHOTO MPUPOIOIIOIH30BAHHUS, PA3BUTHE
HKOJIOTMYECKOM  KYJIbTYphl,  NPUOOPETEHHWE  OmbITa  OOUIECTBEHHO-TOJIE3HON
IKOJIOTHUYECKON ACSITEIbHOCTH.

OO1m1ee 4nciIo 4acoB, PEKOMEHIOBAHHBIX JJIsI U3YYEHUS XUMHH Ha YriIyOJIeHHOM
ypoBHe, — 204 gacos: B 10 kitacce — 102 yaca (3 yaca B Hezemo), B 11 kimacce — 102 vaca
(3 vaca B HezelHO).



COJEP)KAHUE OBYUEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHU4YeCKOH XUMHUHU

[IpenMer M 3HaYeHHE OPraHUYECKONM XMMHHU, MPEICTaBICHHE O MHOT000pa3uH
OpPraHUYECKUX COCIUHEHHM.

DNEKTPOHHOE CTPOCHHE aTOMa YIJIEpO/a: OCHOBHOE U BO30YXIAEHHOE COCTOSIHUS.
BanieHTHBIE BO3MOXHOCTM aToMa yriaepoaa. XUMHYECKas CBSI3b B OPraHUYECKHUX
coequHeHusAX. Tumbl ruOpuUIM3aIlMM aTOMHBIX OpOuTaneil yriaepoaa. MexaHU3MBI
00pa3oBaHUs KOBAJICHTHOH CBsI3W (OOMEHHBIM W JOHOPHO-AaKICNTOPHBIN). THIIBI
MEePEKPbIBAHMS aTOMHBIX OpOHUTasiel, G- U m-cBsi3u. OauHapHas, BOWHAs U TpOUHAs
cBsi3b. CnocoObl pa3pbiBa CBA3€H B MOJIEKYyJIaXx oOpraHudeckux BemiecTB. [lonstue
0 CBOOOJHOM pajiviKaje, Hykjaeopuse u eKTpodue.

Teopust cTpoeHMst opraHndeckux coeauHeHnii A.M. byriiepoBa M COBpEMEHHBIE
NPEJCTABICHUSI O CTPYKTYpE€ MOJEKYJI. 3HAU€HUE TEOPUHM CTPOCHUSI OPraHUYECKHX
coequHeHu. MonekynsapHble U CTPYKTypHbIe (opmyibl. CTpyKTypHbIE (DOPMYJIBI
pa3MuYHBIX BHUJOB. pa3BEpHYTas, COKpall€HHas, ckeneTrHas. M3omepus. Bunabl
U30MEpPUU. CTPYKTYpHas, MPOCTPAHCTBEHHAs. ODJEKTPOHHbIE 3((EKTHl B MOJIEKyJax
OpPraHMYECKUX COCTUHCHUHN (MHIYKTUBHBIA U ME30MEPHBINA 3 PEKTHI).

[IpencraBnenue o  kiaccupukalMu  OpraHUYeckux  BemiecTB.  [loHsTue
o (dyukimoHansHON rpymnme. ['omonorus. ['omonornueckue psiapl. Cuctematuueckas
HOMeEHKaTypa opranudeckux coenuHenudi (IUPAC) wu TpuBHManmbHBIC Ha3BaHHS
OTIEIbHBIX IPEACTABUTEIEH.

OcobeHHOCTH ¥ KJaccUupUKAIUsl OpPraHUYecKux peakuuil. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPraHUYECKOW XUMUHU.

JKCIePUMEHTAbHbIE METOIbI H3Yy4YeHHS BelleCTB U X NMpeBpalleHu il

O3HakomIleHHE ¢ 00pa3IaMy OPraHUYECKHUX BEIIECTB U MaTeprallaMU Ha UX OCHOBE,
OMBITHl TIO0 TPEBPAICHUIO OPraHWYECKMX BEIICCTB INPU HarpeBaHuM (IJIaBJICHUE,
OOyrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIECH MOJIEKYJT OPraHUYECKUX BEILIECTB.

YrieBonopoasl

Ankanel. ['omonornueckuil psij  ajikaHoB, o6Omias ¢dopMmyna, HOMEHKIATypa
U U30MepHus. OJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI ajKaHOB,
Sp3-ruOpuaU3aLUs aTOMHBIX OpOUTaNIEl yriepoaa, 6-cBsa3b. Konpopmepoi. Pusndeckue
CBOMCTBA aJIKaHOB.

XUMHUYECKHE CBOMCTBA AQJIKAHOB. pPEAKUMM  3aMELICHUsA, W30MEPHU3ALNH,
JNETUIPUPOBAHUS, IMKIU3AIlUK, TMUPOJU3a, KPEKWUHra, TropeHus. I[lpedcmasnenue
0 MexaHuzme peaxyuti paouKaibHO20 3aMeujeHUs..

Haxoxnenue B mpupojie. CriocoObl MOJydeHUs U MPUMEHEHUE aJTKaHOB.

! Kypcusom B JJAaHHOM TEKCTe BbIEJIEHBI SIEMEHTHI COAEpP/kKaHUs y4eOHOTrO MaTepuana, KOTOpbIe U3y4aroTcs
B O3HAKOMHTEILHOM IIJIaHE ¥ HE BKIIFOYAIOTCS B COCTaB MPEeIMETHBIX pe3yabTaToB ocBoeHus OOIT COO.



[uknoankanel. O6mas ¢opmyrna, HoOMeHknaTypa U u3zomepus. OcoOeHHOCTH
CTPOSHHSI U XUMHUYECKHX CBOWCTB MaiblX (IMKIONMPOIAH, MUKIOO0YTaH) W OOBIYHBIX
(IMKIIOTIEHTaH, MHMKJIOTeKCaH) IUKIoaIKaHOB. CHoOCOOBbI IMONYYCHHS W IPHMCHCHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMosorndyeckuil psii ankeHoB, oOmwas Qopmynaa, HOMEHKIATYpa.
DIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKEHOB, SP?-THOPUIM3AIINS
aTOMHBIX opOuTaneil yriaepona, 6- U 7n-cBA3U. CTPYKTypHas M Te€OMETpUYEcKas
(umc-tpanc-) m3omepus. Dusnyeckue cBoicTBa aJKeHOB. XHMHUYECKHAE CBOWMCTBA:
peakuuMyd NPUCOEAMHEHMS, 3aMEIICHHS B O-TOJOXEHUE TpU JBOMHOM CBS3M,
NOJUMEPU3ALIMA WU OKUCHEHHA. [IpeOcmaenenue o  mexanusme — peaxyuu
anekmpoghunvnozo npucoeournenus. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE peakuu
Ha JIBOMHYIO CBA3b. CrIOCOOBI MOTYYEHHS ¥ IPUMEHEHHUE aJIKEHOB.

Ankamuensl. Krnaccubukanusi ankagueHoB (CONMPsOKEHHBIC, W30JMPOBAHHBIC,
Kymynuposannvie). OCOOEHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYECKUX CBOWCTB
conpsok€HHBIX nueHoB, 1,2- u 1,4-mpucoenunenue. Iloammepusanus conpspkEHHBIX
nueHoB. CriocoObl MOMYYEHUsI U TPUMEHEHUE AJIKaIECHOB.

Ankunbl. ['oMonoruueckuit psig amkuHOB, oOmast ¢opmyla, HOMEHKIATypa
U H30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHUHOB,
Sp-rudpuan3anus aTOMHBIX opOuTanell yriepoaa. PuU3HUECKHE CBOMCTBA AJIKUHOB.
XHWMHUYECKUE CBOWCTBA: PEAKUMU NPHUCOCAUMHEHUS, NUMEpPU3ALUU U TPUMEPHU3ALUHU,
OKHUCJIeHHs. KHCIIOTHBIE CBOWMCTBA AJKMHOB, MMEKOIIMX KOHIIEBYIO TPOMHYIO CBSA3b.
KauecTBeHHble peakuuu Ha TpPOMHYIO CBsi3b. CroOCOOBI MOJydYeHUS U TNPUMEHEHUE
AJIKHOB.

Apomatndeckue yriieBomoponbl (apeHsl). ['OMONIOrHYecKuid psiji apeHoB, oOmast
dopmyna, HOMEHKJIATypa U H30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIIbI OeH30ma. [Ipasuno apomamuunocmu, npumMepsbl ApoMamuyecKux cOeOUHeHul.
®duznyeckre CBOICTBA ApEHOB. XMMHUYECKHE CBOMCTBA O€H30Jla M €ro TrOMOJIOrOB:
peaKkIK 3aMeuieHUs] B OCH30JbHOM KOJIbLIE M YIJIEBOJAOPOJHOM paJuKaie, peakiuu
IPUCOEINHEHUS, OKHUCIEHHE TI'OMOJIOroB OeH3ona. [Ipeocmasnenue o mexawusme
peaxyutl 21ekmpoghunvrHo2o 3amewenus. Ilpencrapnenre 00 OpUeHTUPYIOIIEM AeHCTBUN
3aMecTuTeneil B OEH30JbHOM KOJbLE Ha TMpUMEpPE AaIKUIBHBIX PaJUKaJoB,
KapOOKCWJIBHOM, THAPOKCUJIBHOM, aMHUHO- M HUTPOTrPYMIbl, aTOMOB TaJOr'€HOB.
OCOOEHHOCTH XHMHYECKHUX CBOWCTB crtupoia. llomumepusanus crupoia. CrocoOsl
MOJIYYEeHHSI U IPUMEHEHHE apOMATHUYECKUX YTIE€BOAOPOIOB.

[Ipupoansiii ra3. IlonyrHele HedTsHbIE Ta3pl. Hedthb um €€ mnpoucxoxxiaeHue.
Kamennsiii yroab M mOpoaykThl ero mnepepadoTku. CrnocoObl mnepepaboTku HedTH:
NEpPEeroHKa, KPEKUHr (TEPMHYECKUH, KaTaJUTUYEeCKUui), pUPOPMUHT, MOHUPOIHU3.
[TpoaykTel nepepabOTKU HEPTH, KX TPUMEHEHUE B TPOMBIIIIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXY Pa3IMYHBIMU KJIaCCaAMH YTJIEBOJIOPOIOB.

DONEKTPOHHOE CTPOEHHE TAJOrCHIPOM3BOAHBIX  YIVIEBOAOPOAOB. Peakunn
3aMElICHMs TajoreHa Ha TUAPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYANY .



JlelicTBHe Ha TaJOr€HNPOU3BOAHBIE BOAHOTO M CHHUPTOBOTO pPAacTBOpa IIEJOYM.
B3anmopencTBue  AUTrajOr€eHAJIKaHOB €  MarHueM W UUHKOM.  [lowamue
0  Memannoop2anHudeckux — coeounenusx. VICONB30BaHHE  TaJIOr€HIIPOM3BOIHBIX
YIIEBOOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKcInepUMeHTATIbHbIE METOAbI H3YUYEeHHS BeleCTB U UX MpeBpalieHunii

N3ydenne HU3NUECKUX CBOWCTB YIIIEBOOPOOB (PaCTBOPUMOCTH ), KAYECTBEHHBIX
peaKiuii yrieBoA0POI0B Pa3IMUHbIX KJIAacCOB (0OeCIBeUnBaHUE OPOMHON WM MOIHOM
BOJIbI, pacTBOpa IEpMAaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTWIeHA C aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApy)KEHHUE YIiIepojia M BOJIOpPOJA
B OpraHMYeCKMX BEHICCTBAX, IIOJIyYCHHE OJTHJIEHA W U3YYEHHE €ro CBOMCTB,
O3HaKOMJIeHHE ¢ KouteKnusaMu «HedTb» u «YTomby, ¢ oOpa3iamMu miactMace, KayqyKoB
U PE3UHBI, MOJCIMPOBAHHE MOJEKYA YIJICBOJOPOJOB U TaJOr€HIIPOU3BOIHBIX
YIIIEBOJIOPOJIOB.

Kuciaopoaconepxamue opranu4eckKue coeJUHEHUS

[MpenensHble 0fHOATOMHBIC CIUPTHI. CTpoeHHe MOJICKYJ1 (Ha MpUMepe MeTaHoIa 1
9TaHoma). I'OoMoJlOTMYEeCKHi psa, oOmas ¢opMmyla, HW30MEpHs, HOMEHKJIATypa
u iaccudukanusa. Ddusmdyeckre CBOWCTBA MPEJEIbHBIX OJHOATOMHBIX CIHPTOB.
Bonoponnsie CBSI3M MEXIYy MOJEKYJaMH CIHUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIUU
3aMelleHus, Jeruaparaiiy, OKHCICHHS, B3aUMOJCHCTBUE C OpPraHUYECKUMU U
HEOpPraHMYeCKUMH KucioTamu. KauecTBeHHass peakilusi Ha OJHOATOMHBIE CITAPTHI.
JleficTBue 3TaHONAa W METaHOJa Ha OpraHu3M uesoBeka. CrnocoObl MOJNy4eHUs U
MIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocteie adupbl, HOMeHKIaTypa H wu30Mepusa. (OCOOCHHOCTH (PUBHMYECKUX
Y XMMHUYECKUX CBOWCTB.

MHOroaTOMHBIE€ CIIUPTHI — ITUJICHTIIUKOJb U TuIeprH. Ousndeckre u XUMUYECKHUE
CBOICTBA:  pEaKUMW  3aMELICHHUS, B3aUMOJIEUCTBUE C  OPraHUYECKUMH U
HEOPraHMYEeCKUMH KHCIIOTaMH, KauyeCTBEHHAash PEaKUus Ha MHOTOATOMHBIE CIHPTHI.
Ilpeocmasnenue o0 Mmexanuzme peaxkyuii HYKIeo@uivbHo2o 3ameweHus. JlericTBue
Ha opranu3M 4esnoBeka. CrocoObl MOTYyYeHUsT U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BJIIMSHUE THAPOKCOTPYMIIBI M OCEH30JbHOTO
anpa. @usnueckue cBoiicTBa (eHoma. OCOOEHHOCTH XMMHMUYECKHX CBOWMCTB (heHOIa.
KauectBennble peakunn Ha ¢enos. ToxcnyHocTh (penona. CrnocoObl MOJMyYEHHs U
npumeHeHue denona. erondopmanpaeruanas cMoa.

KapOonunbHble cOeIMHEHUS — ajbACTHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOW TpymNmbl. ['OMOJIOTHYECKUE pSAIbl adbIACTUIOB W KETOHOB, 0O0IIas
dbopMyna, nzomepusi 1 HOMEHKJIarypa. OuU3NUecKre CBONCTBA aJIbJIETHIOB M KETOHOB.
XUMHUYECKUE CBOICTBA aibJCTHMJAOB M  KETOHOB. PEAKUUU MPUCOETUHEHUS.
IIpeocmasnenue o mexanusme peaxyuil HyKieo@uibHo2o npucoedurenus. OKUCICHHUE
albJICTUJIOB, Ka4yeCTBEHHbIE peakiuu Ha ajabAeruabl. CrnocoObl TONYYEHUS W
MPUMEHEHHE aJIbJICTUJIOB U KETOHOB.
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OnHOOCHOBHBIE TMpefesibHbIE KapOOHOBBIE KHUCIOThI. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCHOT. M3omepuss m HoMeHkinarypa. dusmyeckue CBOWCTBA
OJTHOOCHOBHBIX TPEJCNIbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie cBs3M Mexay
MOJIEKYJIaMu KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peakiusi 3TepudUKalMK, PEAKIUH C Y4aCTHEM YIJIEBOJOPOJHOTO  paJHKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOM KUCHOTHI. [loHsATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUMpUuiax.
MmuorooOpa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMNPEACTbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHUCJIOT, TUIPOKCHUKAPOOHOBBIX
kucioT. [IpencraBureny BhICIIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBASI, NAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHONEBAs, NUHONIeH08as KUCIOThl. CIOCOObl MOMy4YEeHHS M NPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. ['omonoruueckuil psan, oOwias ¢opmyna, H30MEpUs MU
HOMEHKJIaTypa. PU3HYECKHE U XUMUYECKHAE CBOMCTBA: TUAPOIN3 B KUCIIOW U IIEITOYHON
cpeze.

XKupspl. Ctpoenue, (uU3MUECKME W XMMHUYECKHE CBOMCTBA KHUPOB: THUJIPOJIU3
B KUCJION U 1miesnouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPXKAIIUX OCTATKU
HENpeneIbHbIX KUPHBIX KUCIOT. JKuphl B mpupo/e.

Mpbuta Kak COJiM BBICHIMX KapOOHOBBIX KHCJIOT, UX Momllee neicteue. [lonamue
o cunmemuyeckux morowux cpedcmeax (CMC).

OOmas xapakTeprcThKa yrieBojoB. Kiaccudukanus yriieBogoB (MOHO-, JH-
U nonucaxapuipl). MoHocaxapuabl: TUIIOK03a, (PYKTO3a, earakmosa, pubosa,
oezokcupuboza. Puznyeckue CBOWCTBA M HaxoxaeHue B mpupoge. DoTocuHTes.
Onmuueckas uzomepusa. Koavuamo-yenuwas maymomepuss Ha npumepe MOJEK)bl
enoKosvl, npoekyuu Xeyopca, o- u f-aHomepwvl en0KO03bl. XUMHUYECKHE CBOMCTBA
IJIFOKO3bl. PEAaKIMM C Y4YaCTHEM CHUPTOBBIX W aJbJACTHIHOM TpYIIl, CIUPTOBOE H
MOJIOYHOKHCIIO€ OpoxkeHue. [IpumeneHune rioko3bl, €€ 3HaYeHUE B KU3HEAEATEIbHOCTH
opranu3Mma. [lucaxapuipl: caxapos3a, MajlbTOo3a W Jaxkmo3a. BoccraHaBiuBaromue u
HEBOCCTaHaBJIMBarolMe Aucaxapuasl. ['uaponus nucaxapunos. Haxoxaenue B npupozae
u npumenenue. [lonucaxapunabl: Kpaxmal, T[JMKOreH U 1emwnoio3a. CTpoeHue
MaKpOMOJIEKYJI KpaxMaJia, IIIMKOreHa U LEeJUTr0JI03bl. PU3NYecKrue CBOMCTBA Kpaxmalia U
LEJUTI0NI03bl.  XMMHYECKUE CBOMCTBAa Kpaxmalla: THUIPOJIU3, KauyeCTBEHHAas PpPEeaKIUs
C HOAOM. XHMHYECKHE CBOMCTBA LIEJUIIOJIO3bI. TUIPOJIN3, MOJydeHUE SPUPOB
11e/UTI0103b1. [ToHSITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, al[eTaTHBIN MIETK).

JKcHepUMEHTATbHbIE METOAbI H3YUYEeHHS BEIIEeCTB U UX MpeBpalieHnii

PacTBOpHMOCTb Pa3IMYHBIX CIIMPTOB B BOJIE, B3aUMO/ICHCTBHE 3TaHOJA C HATPUEM,
OKHCJICHHE STHJIOBOIO CIHPTa B ajbJICTH] HA pacKaJIEHHOW MEIHON MPOBOJIOKE,
OKHCJICHHE OJTHUJOBOTO CIHPTa JUXPOMATOM Kajaus (BO3MOXKHO HCIOJb30BAHUE
BHIEOMATEPUAJIOB), KadeCTBEHHBIC pEaKIUHd Ha albJeruabl (C  THIAPOKCHIOM
nuammuncepedpa(l) u ruapoxcuaom memu(ll)), peakuus TaMIEepuHa ¢ THAPOKCHIOM
menu(ll), XumuYeckne CBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJCHCTBHE
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pactBopa TirOK03bl ¢ Tuapokcumom Mmenu(ll), B3aumoneiicTBue kpaxmana ¢ HOIIOM,
pellleHre SKCIEPUMEHTANBHBIX 3a1a4 mo TeMaM «CnupTtel U QeHonsl», «KapOboHoBbie
KUCIIOTHI. CIIOKHBIE YPUPBI».

A3oTcoaep:kaliue OpraHudecKkue coeMHeHusI

AMHMHBI — OpraHWYecKHe NPOW3BOJHBIE aMmMmHuaka. Kiaccudukarus amMHHOB:
amidaTHyecKue W apoMaTUYeCKHue, MEepBUYHBIC, BTOPUYHBIC M TpeTH4YHbIC. CTpocHUE
MOJICKYJ, oOImmas ¢dopmyla, H30MEpHs, HOMEHKJIaTypa Hu (HU3UYEeCKue CBOMCTBA.
XHWMHYECKOE CBOMCTBA ann()aTHueCKiuX aMUHOB. OCHOBHBIC CBOMCTBA, AJIKMJIMPOBAHUE,
B3aMMOJICHCTBHUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. COoJId alIKMIIaMMOHUS.

AHUWIMH — OpPEeACTaBUTEIbL AMHUHOB apoMaTuueckoro psaa. CrpoeHue aHWIMHA.
B3anMHoe BiMsSHUE TpyI aTOMOB B MoOJjeKyje aHwiInHA. OCOOEHHOCTH XMMHYECKHX
CBOMCTB aHWIMHA. KauecTBeHHbIC peakmuu Ha aHWIWH. CrocoObl TOMydeHUS W
MpUMEHEeHHE ann(aTHyecKux aMuHOB. [lolydeHne aHuIMHa U3 HUTPOOEH30J1a.

AmuHokucnotel. HoMmenkmarypa wu  wuzomepus. OTAENbHBIE MPEACTABUTEIN
0-aMUHOKHCJIOT: TJIUIUH, aTaHUH, (PeHUNANIAHUH, CEPUH, 2TIYMAMUHOBAs KUCIOMA, TU3UH,
yucmeun. Onmuueckas uzomepus amunoxuciom: D- u L-amunoxucnomor. uznueckue
CBOMCTBAa AMMHOKHMCIOT. XHMHYECKHME CBOWCTBA AMUHOKHUCIOT Kak aM(OTEpHBIX
OpraHUYECKUX COCAMHEHUN, pPEaKIUsl TOJUKOHJCHCAINN, 00pa30oBaHUE TNENTUIHON
CBsI3U. bronornyeckoe 3HaueHNEe aMUHOKUCIOT. CHHTE3 ¥ TUAPOJIA3 TENTUIOB.

benku kak npupoiHbie moMMepsl. [lepBrudHas, BTopudHasi U TPETUYHAsA CTPYKTypa
OenkoB. XUMHMUECKHME CBOMCTBa OENKOB. THAPOIMN3, JEHATypalusi, KaueCTBEHHBIC
peaKkiu Ha OeJKu.

Ionsmue 00 azomcooepircamux 2emepoYUKIUYECKUX COEOUHEHUSIX.
Tupumuournosvle u nypurosvle ocnosanus. Hykneunosuvle xuciomol: cocmas, cmpoeHue
U buonocUYecKast poo.

IKCNepUMEHTAJIbHbIE MEeTOAbI H3YUYeHHsl BelleCTB U UX NpeBpalleHuil

PactBopenue OenkoB B BOjE€, JeHATypalusi OCJKOB MPU HArpeBaHWM, IIBETHHIC
peakiy Ha O€JIKH, PeIIeHNEe SKCIIEPUMEHTAIIbHBIX 3a/1ad 10 TeMaM «A30TCoAepKaIlie
OpraHUYECKHUE COEAMHECHU» U «Pacno3HaBaHUE OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKy IsIpHbIEe COeUHEHUS

OCHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYJSIPHBIX COEAUHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALINY, CPEAHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEpHU3auus U
NOJIUKOHAEH CAs. [Ipedcmasdnenue o cmepeope2yiapHOCMU U  HAOMOAEKYIAPHOU
CmMpyKmype noaumMepos, 3a8UCUMOCHb CEOUCE NOIUMEPOS Om UX MOJEKVIAPHO20 U
HAOMONEKYIAPHO20 CIMPOEHUSL.

[Momumepuble  maTepuasibl.  [lmactMacchl  (MOJUATWIICH, — MOJIMIPOIIMJICH,
MOJIMBUHUWIIXJIOPU, MOJIUCTUPOIT, MOJIMMETUIIMETAKPUJIAT, MOJINKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuiau3auus U nepepadoTka MmiacTuka.

DnacToMepbl: HATypalbHBI Kay4yK, CHHTCTHYECKHE Kaydyku (OyTaJneHOBBIH,
XJIOPOTPEHOBBIN, U30MPEHOBBIN) U cunukoHvl. Pe3nHa.

12



BonokHa: HaTypanmbHbIC (XJIOMOK, INEPCTh, INEJIK), HWCKYCCTBEHHBIC (BHCKO3a,
aIieTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllpoH | JIaBCaH).

Ionumepovr cneyuanvhoco HaznaueHnus (meghiou, Keeiap, 31eKMponposoosuue
noaumepwl, buopasiazaemvie NOJUMEPDL).

3KCHepl/IMeHTaJII)HI)Ie METOAbI U3YYCHUA BEIIECTB U UX npeBpameHMﬁ

O3HaKOMIJIEHHE C 06pa3uaMH IMPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49yKOB, pCHICHHUC 3KCIICPUMCHTAJIBHBIX 3a/a4 I10 TCMC «Pacno3HaBaHue 1miactMacc u
BOJIOKOH».

PacuérHble 3a1aun

Haxoxnenue MonekyasipHOil POopMysbl OPraHMYECKOTO COCTMHEHUS TI0 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXIECHUE MOJIEKYISIPHOU (OPMYJIBI
OpPraHUYeCKOro COeAMHEHHS 1Mo Macce (00bEMY) MPOAYKTOB CrOPAHHMS, 10 KOJUYCCTBY
BemiectBa (Macce, O0BEMY) TMPOAYKTOB pEaKIUH H/WIM HCXOAHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJIbI OPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB IOYYCHHMsI, ONPEACIICHUE IO BBIXOJ/a MPOIYKTa
pEaKIMU OT TEOPETUYECKU BO3MOKHOTO.

Me:xnpeaMeTHble CBA3M

Peanmzanus MeXnpeaMETHBIX CBSA3€M NPU M3YYEHUHW OPraHUYECKOW XWMHUHU
B 10 kiacce ocymiecTBiseTCsl Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK U MOHATUN, MPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAY4YHOI'O
LUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE MOHATHSA: SIBICHHE, HAy4dHbId (DaKkT, TUIOTE3a,
TEOpUs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukanusi, HaOIIOIEHHE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®u3uka: MaTtepus, aToM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJA, SJHEPIETUYECKUI
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (DU3MUECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHHUS, CKOPOCTb, SHEPTHUs, Macca.

buomorusi:  kyerka, opraHusM, 9JKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(QHBIA W TeTepoTpO(HBIA TUN TUTaHUA, OpOXKEHHE,
dboTocuHTE3, bIXaHue, OCJIKH, YTIEBOIbI, KUPHI, HYKJICHHOBBIE KUCIOTHI, EPMEHTHI.

["eorpadust: mone3Hble HCKONAEMbIE, TOTUIUBO.

TexHonorus: NUINEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, MOIOIINE
CPEICTBA, MAaTEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckne OCHOBbI XUMHUU

Atom. CocTaB aTOMHBIX siAep. XUMUYECKu dneMeHT. M3oronsl. Kopnyckyaapho-
B0JIHOBOU 0YaIu3M, O080UCMEeHHAs npupooa d1ekmpoHa. CTpoeHHE >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbIE YHCJIa. DHEPreTUYECKUE YPOBHU U MTOAYPOBHU. ATOMHbBIE
opoutamu. Kraccudukanus XuUMHYECKHUX 3JeMeHTOB (S-, pP-, d-, f-amemeHTs).
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Pacnipenenenue 3MeKTPOHOB MO aTOMHBIM OpPOUTANSIM, APUHYUN MUHUMYMA IHEpUul,
npunyun Ilaym, npasuno Xynoa. DIEKTPOHHBIC KOH(PUTYpAIIUU aTOMOB JJIEMEHTOB
MEPBOr0—4ETBEPTOrO MEPUO/IOB B OCHOBHOM U BO30OYXKIEHHOM COCTOSIHUU, SJICKTPOHHBIC
KOHpUrypanuu HOHOB. [lowsamue 00 dHepeuu uoHU3AYUU, IdHEpeUU CPOOCMBA
K 971eKmpOoHy. DIEKTPOOTPULIATETBHOCTD.

Ilepmonnuecknii 3akoH u Ilepuonnueckas cucreMa XUMHYECKHX JIIEMEHTOB
.M. MengeneeBa. CBsA3b MNEPUOAMYECKOTO 3aKoHa U lleproauyueckod CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOU TEOpPUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB IO TpynnaM W [epuoAaM. 3HAUYEHHE [MEPUOAMYECKOIO  3aKOHA
.. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOW CBA3U: KOBAJEHTHAs, HWOHHAas,
MeTajnyeckas. MexaHu3mbl  O00pa3oBaHUS  KOBAJIGHTHOM  CBSI3U:  OOMEHHBIN
M JIOHOPHO-aKIIENTOPHBIM. DHEPrus W JJWHA CBSI3U. lIONApPHOCTH, HANpPaBICHHOCTH
M HachlIAeMOCTh KOBaJIEHTHOM cBsi3u. KparHele cBs3u. BogoponHas CBA3b.
MexMoneKynsIpHbIe B3aUMOJACHCTBUA.

BaneHTHOCTh M BaJEHTHBIE BO3MOXKHOCTU aTOMOB. [ ubpuousayus amomHbIX
opbumareti. CBsi3b 3JEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe CoeTMHEHUH 3JIEMEHTOB BTOPOT'O MEPHOJIa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHUsAX. (CoCTaB KOMIUIEKCHOIO HOHA!
KOMILJIEKCOOOpa3oBarenb, JUraiael. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ COeOUHeHUuli. 3HaueHHEe KOMIUIEKCHbIX coenuHeHui. [lonstue
0 KOOPJAMHAIIMOHHON XUMHH.

BemecrBa ~ MOJEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HUSA.  THIIbI
KPUCTATMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BEILIECTB.

[Tonsitue o0 gucHepcHbIX cucTeMmax. VIcTuHHBIE pacTBOpPHL. [Ipedcmasnenue
0 KO1ouOHslx pacmeopax. CrnocoObl BbIpaXKE€HUS KOHUEHTPALMK PAaCTBOPOB: MaccoBast
JIOJISl BEIIECTBA B pACTBOPE, MOJISIpHASI KOHIEHTpalus. HachllieHHbIE M HEHACHIIIICHHBIE
PacTBOpPBHI, PAaCTBOPUMOCTb. Kpuctaiuioruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. [pUBHUAIBHBIC
Ha3BAHUS OTJECIBHBIX MTPEACTABUTEIICH HEOPTaHUYECKUX BEILIECTB.

Knaccuduxarus XuMUYECKUX peakivii B HEOPraHMIECKOW U OPraHUYECKON XUMHUH.
3aKOH COXpaHEHUSI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS IHEPTUU
Opy  XUMHUYECKHX  peakiusx. TemaoBbie AG(EKTH  XUMUYECKUX  PEaKIIHi.
TepmoxuMu4eckue ypaBHEHHUS.

CKOpOCTh XMUMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pPa3iU4yHbIX (HaKTOPOB.
['oMoreHHbIe 1 reTeporeHHbIe peakiuuu. Kartainns u kataiu3aTopsl.

OGpaTuMble U HEOOpaTUMBbIE peakiuu. XUMHUYECKoe paBHOBecue. Kowcmanma
Xumuyecko2o paeHnogecus. DaKTOpbl, BIMAKOIINAE HAa TMOJOKEHHE XUMHYECKOTO
paBHOBECHS: TeMIepaTypa, [aBJICHUE W KOHUEHTPAIMM BEUIECTB, YYaCTBYIOLIUX
B peakuunu. [ Ipunuun Jle [lartense.
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Onextponutndeckas aucconuanus. CuibHble U cinabbie 37eKTponuThl. CTEeneHb
nuccounanuu. HMonnoe npousgedenue 600vl. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHa,
HelTpanbHas, 1ienouHas. Bomoponusiii mokaszarens (PH) pacrBopa. I'maposu3 coJei.
Peakiiun noHHOTO OOMEHA.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CTeneHb okucieHus. OKUCIUTeNnb U
BOCCTAHOBUTEINb. [Ipoliecchl OKHUCIIEHU U BOCCTAHOBJIEHUS. BaykHEWIINE OKUCIUTEN U
BOCCTAHOBUTEJM. MeTo1 3JIEKTPOHHOIO OanaHca. DJIEKTPOJIM3 PACTBOPOB U PACILJIaBOB
BEILIECTB.

JKCHepUMEHTATIbHbIE MeTOAbl U3y4YeHHs BellleCTB U UX NMpeBpalleHui

Paznoxkenne mnepokcuia BOAOpPOAA B MPUCYTCTBUU KaTaau3aTropa, MOJEIU
KPUCTANTMYECKUX PEIIETOK, MPOBEICHUE PEaKIUid HOHHOTO OOMEHa, OIpeielieHue
Cpellbl PacCTBOPOB C MOMOIIbI0 MHAUKATOPOB, U3yYEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMUYECKOWN pEaKIMU U MOJO0KEHHE XUMUYECKOTO PABHOBECHS.

Heopraunyeckasi xumus

[Tonoxenue HemerauioB B Ilepmoamdeckoll cUcTeME XHUMHUYECKHUX BJIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTPOCHHSI UX aTOMOB. (DU3MYECKHUE CBOWMCTBA
HEMETaUIOB. AJUIOTponus HeMmeTauioB (Ha mpuMepe Kuciopopaa, cepbl, docdopa u
yIrjeposa).

Bonmopon. Ilonmyuenuwe, Qusnueckue # XUMHUUYECKHE CBOMCTBA: PEaKLUU
C MEeTa/llaMd U HEMeTaJJlaMH, BOCCTAaHOBHUTEJIbHBIC CBOMCTBA. ['mupuisl. ToniusHwvle
971eMeHmbl.

l'anorenbl. Haxoxxnenue B MpUpoAE, CHOCOObI MNOJTYy4YEHUs, (PU3NYECKHE U
XUMHUUYECKHE CBOMCTBa. ['asoreHoBoAOpoAbl. BakHelilue KucCIOpOICOAEePKAIINE
COCUHEHUs1 TaloreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI TMOJYYCHUS
rajoreHoB. [[puMeHeHne rajloreHOB U UX COEAUHECHU M.

Kucnopon, o3on. JlaboparopHble W TPOMBIIUICHHBIE CIIOCOOBI TOJYUCHUS
kuciopoaa. duznueckue U XMMUUECKUE CBOMCTBA U MPUMEHEHUE KHUCJIOpOJa U O30HA.
Okcuabl U IEPOKCHUIBI.

Cepa. HaxoxaeHnue B nmpupoje, cnocoObl MoydeHus, Pu3nueckue U XUMUUECKUe
coiictBa. CepoBogopon, cynshuasl. Oxcua cepbi(1V), okeun cepoi(V1). Cepuucras u
cepHasi KUCJIOTHI M X coiii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpruMeHeHne cepsl
" €€ COCTMHCHUM.

Azot. HaxoxaeHue B npupoje, CocoObl MoJydeHus, PU3nueckue 1 XuMU4eCKue
CBOICTBA. AMMUAK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTasA U a30THAsI KUCIIOThI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHL. lIpuMeHeHue a3oTra M €ro COeAMHEHUH.
A30THBIC YI10OpEHHUS.

®ochop. Haxoxaenume B TpUpoae, CMOCOOBI MONMy4YeHUs, (HU3UIECcKue
u xummuaeckue cBoiictBa. @ochunbr u hocdun. Oxcuast Gocdopa, hochopHas KuciIoTa
u e€ comu. Memagocgopuas u nupogocgopnas xucromol, Gochopucmas
u @gocpopnosamucmasn kKuciomol. IlpumeHenne ¢ochopa M €ro COSTUHCHHM,
dochopubie ynoOpeHUs.

15



VYreposn, HaXoXkIeHWE B MPUPOJE. AJUIOTPOIHbIE Moaubukanuu. Ou3ndeckne u
XUMUYECKHE CBOWCTBA MPOCTHIX BEMIECTB, OOpPa3OBaHHBIX yriaepogoMm. Oxcup
yraepona(ll), okcua yriepona(lV), yrompHas kuciora U €€ coiid. AKTHBHPOBAHHBIM
yrojib, aocopoyus. Dyrinepenvi, 2epaghen, yerepooHvle Hanompyoxu. IlpuMeHeHHe
MPOCTHIX BEIIECTB, 00PA30BaHHBIX YIIIEPOJIOM, U €TI0 COSTUHEHU .

Kpemunii. Haxoxnenue B mnpupone, CrnocoObl TMOydeHus, (Qundyeckue
u xumudeckue cBoucTBa. Oxcunm kpemuusi(lV), kpeMHUeBas KHCIOTA, CHIIMKATHL
[IpuMenenue kpeMHUs U ero coequHeHnil. CTeKIo, ero noiay4eHue, BUAbl CTEKIIA.

[Tomoxxenne wmeramnoB B llepmoamyeckoil cucreMe XUMHYECKHX 3JIEMEHTOB.
Oco00EHHOCTH CTPOEHHMS IIEKTPOHHBIX 000J0YEK aTOMOB METALIOB. Pacnpocmpanenue
XUMUYECKUX D]IeMeHmo8-Memainos 68 3emHou kope. OOmue ¢Gu3NYecKue CBOWMCTBA
MeTauioB. [Ipumenenne MeTamioB B ObITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMHUUECKUN Psii HANpsOKeHU MeTawioB. OOIMe crocoObl MOTydeHUs
METAJUIOB. THAPOMETAJUTYPIrusl, MUPOMETAILIYPrusi, snekrpomeTtamtyprus. llonstue
0 Koppo3u# MeTaJIoB. CriocoObI 3aIUTHl OT KOPPO3HUH.

O6mass xapaktepuctuka wmeTtaioB |A-rpynmer  Ilepuogudeckoit  cuctembl
XUMHUYECKUX dJeMeHToB. HaTpuit u kammii: monydyeHue, QU3NYecKue U XUMHYECKUE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEILIECTB U UX COCTUHECHUM.

O6mas xapakrepuctuka wetawioB |IA-rpynmer  Ilepuonuueckoit  cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U Kajubpluii: MOJTy4eHue, PU3NUYECKUE U XUMUYECKUE
CBOMCTBA, MPUMEHECHHUE MPOCTBIX BEIIECTB M HUX COCAUHEHUU. JKECTKOCTH BOJBI U
CHIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHMI. TOMydeHUE, (PU3NYECKHMe W XMMHYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTOTO BEIIECTBA U €r0 COeMMHEHUN. AM(POTEpHBIE CBOWCTBA OKCHIA U THIAPOKCHIA
ATFOMUHMUS, TUAPOKCOKOMIUICKCHI aJTFOMUHMUSL.

OOmiast ~ xapakTepuCTHKa  MeETaUIoB  MoOouyHbIX  moarpynn  (B-rpymm)
[leproarueckor CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

DU3NYECKUEe M XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuid. OKCHAbl U
rugpokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel © JUXPOMATHI,
UX OKUCIUTENbHBIE CBOMCTBA. [loayuyeHne u npuMEeHEHHE XpoMa.

Pu3NYeCKNe U XMMUYECKHE CBOMCTBA MAapraHiia U €ro coequHeHni. Baxkneumme
coenunennss  Mapranma(ll), wmapranma(lV), wmapranma(VI) wu  wmapranma(VIl).
[lepmanraHat Kanusi, €ro OKMUCIUTEIIbHBIE CBOMCTBA.

dusnueckre W XUMHYECKHE CBOMCTBA JKejle3a M ero coeauHeHui. OKCUOHL,
rugpokcuasl U conm okerne3a(ll) um skenesa(lll). TlonydueHne m mpHMeHeHHe XKele3a
U €ro CILJIaBOB.

OuU3nYEeCKe M XUMUYECKHE CBOMCTBA Menu U €€ coenuHeHuit. [lomydyenue
Y IPUMEHEHUE MEJIU U €€ COeTMHEHU.

[Huuk: nomyuyeHue, GpU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(pOTEpHbIE CBONCTBA
OKCHJIa U THAPOKCHJIA ITUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne 1UHKA U €Tro
COEeIUHEHUM.
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JKCIepUMEHTATbHbIE METObI H3yYeHHs BellleCTB U UX NMpeBpPalleHui

N3yuenue oOpaslioB HEMETAIOB, TOpeHue cepbl, ¢ocdopa, xKeiesa, MarHus
B KUCJIOPOJI€, U3YY€HUE KOJUIEKIINU «MeTaibl U CIUIaBbl», B3aMMOJEHCTBHE IIEIIOYHBIX
U [ICIIOYHO3EMENIbHBIX ~ METAUIOB C  BOAOH  (BO3MOYKHO  HCIIOJIb30BAHHE
BHJICOMATEPUAJIOB), B3aUMO/ICHCTBUE IIMHKA M YKeJIe3a C paCTBOPAMH KUCIIOT U IIEI0YCH,
KAaueCTBEHHbIE PEaKIMM Ha HEOPraHMYEeCKHWE aHUOHbI, KaTUOH BOJOPOAA U KATHOHBI
METaJJIOB, B3aUMOJICHCTBUE THIPOKCUIOB AJIIOMUHUS U IIUHKA C paCTBOpPAMH KHUCJIOT U
HIeJIOUEH, pelieHue AKCIePUMEHTANLHBIX 3a7a4 1o Temam «[amorensn», «Cepa u eé
coeuHEeHus», «A30T u (ochop U X coeluHeHus», «MeTauibl TJIaBHBIX MOATPYII»,
«MeTtasibl TOOOYHBIX TOJATPYIII.

XuMHs U )KU3Hb

Ponp xumum B oOeclieyeHUM YCTOMYMBOTO pa3BUTHsSI 4enoBedecTBa. lloHsTue
O HAy4YHBIX METOJAX IO3HAaHUS U METOHOJIOTMM HAy4YHOro HccienoBaHus. HaydHbie
MPUHIUINBl OpPraHU3alMd XUMHYECKOTO TMPOU3BOACTBA. I[IpOMBIIIJIEHHBIE CIOCOOBI
MOJYYEHUs BaXXHEWIIMX BEHIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHCJIOTBI, MeTaHoJa). [IpOMBINUICHHBIE CHOCOOBI TOJIYUeHHS METaUIOB W CILIABOB.
XUMHUYECKOe 3arpsi3HEHUE OKpPYXKaIIIEH cpelbl W €ero MocieAcTBus. Ilpobnema
nepepabomku omxo008 u NnoboYHvIX npooykmos. Ponb XUMUU B 00€CHEYCHUU
AHEPreTHUECKO 0e30macHOCTU. [Ipunyunsvl «3e1EHOU XUMULLY .

XuMHs ¥ 310pOBbe uesoBeka. JIekapcTBeHHbIe cpencTsa. [IpaBuiia ucnons3 oBaHus
JIEKapCTBEHHBIX MpeEnapaToB. Poib XMMHUM B pa3BUTHU MEAUIMHEL.

XUMUs TIUMIIMA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe J100aBkU. Ponb xumuu
B 00€CII€YEHNH ITHIIEBON OE€30IMaCHOCTH.

Kocmernueckne wu mapdromepubie cpeactBa. bertoBas xumus. IlpaBuna
0€30MacHOTO HUCTOIB30BaHUs MPENnapaToB OBITOBOM XMMUU B TIOBCETHEBHOMN KU3HHU.

XUMUS B CTPOMTEIIbCTBE. BAKHEHIIINE CTPOUTEIIbHBIC MaTeprabl (LIEeMEHT, OETOH).

XuMUs B CEJIbCKOM X03siiicTBe. OpraHnueckue U MUHEPAJIbHbIC YI00pEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPAacKd, CTEKJIO, KepamuKa.
Mamepuanet ons snekmponuxu. Hanomexnonozuu.

PacuérHble 3agaun

Pacuétpl: maccel BemiecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJMYECTBY
BEI[ECTBAa, Macce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl
(0OBEMa, KOMMYECTBaA BEIICCTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB MMEET
npuMecrd, Macchl  (00bEMa,  KOJMYECTBAa  BEHISCTBA)  MPOAYKTA  PEaKIUH,
€CIM OJHO W3 BEIIECTB JAHO B BHUJIE PACTBOpPA C OIPEICIEHHOM MacCOBOW 0JEHN
PacCTBOPEHHOTO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOW KOHUEHTPAIMU BEIIECTBA
B PacTBOpPE, A0JIM BbIXOJA MPOAYKTA PEAKIIUHA OT TEOPETUUECKU BO3ZMOXKHOTO.

MexknpeaMeTHbIe CBI3H
Peanuzanus MeXNpeIMETHBIX CBSI3eH MPU U3YyYEHUU OOIIEH M HEOPraHMYECKOU
xumun B 11 kjacce oCyIiecTBISIeTCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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HAYYHBIX TMOHATHM, TaK W TOHSITHH, MPUHATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTecTBEeHHO-HAy4YHBbIC TOHATHS: SBJICHHWE, HAay4dHbIH (DaKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHAIM3, CHUHTE3, KiIaccu(UKaIus, TEePHOIUIHOCTh, HAOIOICHNE,
U3MEpEeHne, SKCIIEPUMEHT, MOJICITb, MOJICITUPOBAHHE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH,
W30TOIBI, PaAMOAKTHBHOCTh, MOJICKYJa, IHEPreTHYCCKUH YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, WICANBbHBIA Ta3, (PU3HMUYECKUE BEINYUHBI,
CIMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buosnorus: kieTka, OpraHW3M, JKOCHUCTeMa, Oumocdepa, MeTabOIM3M, MaKpPO-
U MHUKPODJIEMEHTHI, OCJIKH, JKUAPBI, YIJIEBOIBI, HYKJICHHOBBIE KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIISCTB M IIOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MuHEpanpl, TOpHBIE MOPOABI, TOJE3HBIE HCKOIIaeMble, TOIUIHBO,
peCypcCHI.

TexHomorusi: XuMHUYECKas MPOMBIIUICHHOCTh, METLTYPrusi, CTPOUTEIbHBIC
MaTepuajbl, CEJIbCKOXO3IHUCTBEHHOE IIPOM3BOACTBO, IHINEBAs IPOMBIILICHHOCTD,
(dhapMmarieBTH4YECKass MPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IIPEraparos,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJCKTPOHHAS IPOMBIITUICHHOCTD,
HAHOTEXHOJIOTUH.
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INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpEAMeETa « XMMHUS» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHusl BBIJCJICHBI CJEAYIONIME COCTABIAIONIME: OCO3HAHWE OOYJaroIIUMUCS
POCCUHCKOW  TPaXJIAHCKOW  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CAMOCTOSAITEJIbHOCTH M CaMOOIIPENICICHUIO; Hajduuhe MOTHUBAlMU K OOYy4YEHHUIO;
TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONUXCSl PYKOBOJACTBOBATLCS IPUHSATHIMU B OOIIECTBE
NpaBWJIaMd W HOPMaMH [OBEACHUS; HAJIMYUE NPABOCO3HAHMS, IKOJIOTHYECKOU
KYJIbTYpPBI; CIIOCOOHOCTH CTABUTD LIETTU U CTPOUTH >KM3HEHHBIE TJIAHBI.

JInyHOCTHBIE  PE3yAbTAThl  OCBOCHUS  IpeaMeTa  «XHUMHUS»  OTPAKAOT
c(hOpMUPOBAaHHOCTh  ONbITA IO3HABATCIIBHOW W  MPAKTUYECKON  AEATETHLHOCTH
00y4aroIuxcs B Mpoliecce pean3anuu o0pa3oBaTeIbHON NeATeIbHOCTH.

JInyHOCTHBIE  pE3ynbTAaTbl  OCBOCHUS  IIpeaMeTa  «XHUMHUSD»  OTPAKAOT
cOPMUPOBAHHOCTh ~ OMbITA [MO3HABATETLHOM W  MPAKTUYECKOW  JeATeIbHOCTU
00y4aroIMXcs B MPOLECCE peain3alii 00pa30BaTeIbHON I€ATEILHOCTH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOr0 BOCIIUTAHMA

OCO3HaHMS OOYYarOUIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IpaB M O0OSI3aHHOCTEW,
YBaXEHHUs K 3aKOHY U IIPABOIOPAIKY;

MPEACTABIICHNS O COLMAIBHBIX HOPMaxX M MPABWIIAX MEXKIMYHOCTHBIX OTHOLIECHUN
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATEIbHOCTU MPHU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHWH Y4YEOHBIX U IMO3HABATEJIbHBIX 3ajay, BBIMOJHEHUH XUMHYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHTbI
JIPYrUX MPU aHAINU3E PA3INYHbIX BUJIOB YU€OHOU 1€ATENbHOCTH;

2) MaTPMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO  OTHOLICHUA K HCTOPUYECKOMY W  HAYYHOMY  HACJIECIUIO
OTCUECTBEHHON XUMUU,

YBaXEHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM M IPAKTUUECKOTO
MPUIIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JJAHHBIE HAYKU €CTh PE3yJIbTaT JJIMTEIbHbBIX
HAOJIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOTO Tpy/a
YUYEHBIX U IIPAKTUKOB;

MHTEPECAa W TO3HABATEJIBHBIX MOTHMBOB B MOJIYYEHHH W MOCIEAYIOIIEM aHAIN3E
HH(pOPMAIIMH O IEPETOBBIX TOCTHKEHUSIX COBPEMEHHONW OTEYSCTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMS:
HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MOBEACHUS;
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CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUM, CBSI3aHHBIE C XWMHYECKHMU SIBIICHUSIMHU,
Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYAICh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
U 1IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEAECHUE U MOCTYIIKM CBOMX TOBAPUIIEH C TO3UIUN
HPABCTBEHHBIX M ITPABOBBIX HOPM U C YUETOM OCO3HAHMS MMOCIIEICTBUNA MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPbI 310POBBSI:

TOHMMaHUS IICHHOCTE! 3I0POBOTO M Oe30macHOro odpasa KU3HU, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIICHUSI K COOCTBEHHOMY (U3UYECKOMY H IICUXUYCCKOMY
37I0pPOBBIO;

coOmoieHns mpaBuil 0€30MacHOro OOpalleHHus C BEleCTBaMU B OBITY,
TIOBCETHEBHOM KM3HH, B TPYIOBOH JIESTEIEHOCTH;

TOHMMAaHUSI [IEHHOCTU MPaBUJI WHAWBUAYATEHOTO U KOJUIEKTHBHOTO 0€30MacHOr0
TIOBEJICHUS B CUTYAIIUSX, YTPOKAIOIIUX 37JOPOBBIO U KU3HH JIFOICH;

OCO3HAHMS TIOCIEJCTBUNA ¥ HENPUATUS BPEAHBIX TNPUBBIYCK (yMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHKaTHBHON KOMIIETEHTHOCTH B YU€OHO-MCCIIEIOBATEIBCKOMN IS TEILHOCTH,
OOITIIECTBEHHO TOJIC3HOM, TBOPUECKOM M APYrUX BUAAX JIEATCIHHOCTH,

YCTAaHOBKM HAa aKTWBHOE y4acTHE B PEIICHUH MPAKTUUSCKUX 3a7ad COIHUATHLHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YUICHHIO MMPO(ECCHI pa3IMIHOTO POJIa, B TOM YHCTIC
Ha OCHOBE MTPUMCHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBOKEHUS K TPYIY, JIIOISIM TPyAa U pe3yJbTaTaM TPYJOBOU IEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAILHON TpaeKTOpUH 00pa30BaHUs,
Oyayie mpodeccud M peanu3alvi COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HWHTEPECOB M TMOTPEeOHOCTEH
00I1IeCTBA;

6) IKO0JI0rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU  11€JIeCOO0OpPa3HOTO OTHONIEHUS K MPUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIC,

MOHMMAaHUsI TJ00aJbHOIO  XapakTepa HKOJOTMUECKUX MpoOJieM, BIUSHUS
DKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOJHON U COLUUAIBHOM CPEIbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTMDKCHHM XUMHH JJIsi PEIICHUs
BOIIPOCOB PALIMOHATIBHOTIO TPUPOAOTOJIb30BAHNS;

AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCAIINX BPEd OKPYXKAIOIIEH NPUPOJHOU
cpelle, YMEHHUS TMPOTHO3UPOBATh HEOJIArONPHUSATHBIC HKOJOTHMYECKHUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUU U IIPEIOTBPALIATh UX;

HAJIMYMS PA3BUTOIO SKOJOTHYECKOIO MBIIUIEHUS, 3KOJOTHYECKOM KYJIBTYPHI,
OMbITa JIESITEILHOCTA SKOJIOTUYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
MMHU B [O3HABATEJbHON, KOMMYHUKATUBHOM W COLMAJIBLHOW MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOSTH UAEONOTHN XemMo(oouu;
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7) eHHOCTH HAYYHOTO TIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
O0IIECTBEHHOW MPaKTUKH;

MOHUMAaHUs CreNU(DUKA XMMUU KaK HayKd, OCO3HAHUs €€ poju B (hOpMHUPOBAHUU
pallMOHAILHOTO HAYYHOTO  MBINUICHUS, CO3JaHUU LEJOCTHOTO MPEACTaBICHUS
00 OKpYy)KaroIeM MHUpe KaK O eIUHCTBE MPUPOIBI U YEIOBEKA, B MIO3HAHUY MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpoOieM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

YOKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JJII COBPEMEHHOM ITUBUIIN3AIIHN: B €€
I'YMaHUCTUYECKON HaNpaBlICHHOCTH W BaXHOW pOJM B CO3JaHMM HOBOW 0a3bl
MaTepHAILHON KYJIbTYpPbI, B PEIICHUU TI00ATBHBIX MPOOJEM YCTOMYHMBOTO PA3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, TUIIIEBOM U SKOJOTUYECKOI 0€30M1acCHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIEUYEHUM YCJIOBHI YCIEIIHOTO TPyla U IKOJIOTHYECKH
KOM(OPTHON KU3HU KaXKIAOTO YJIeHa O0IIeCTBa,;

€CTECTBEHHO-HAYYHOU TPAaMOTHOCTHU: TMOHMMAHUS CYITHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IOJydacMble
3HAHMS JIJI1 aHaliu3a U OOBSICHEHUS SBIICHUU OKPYXKAIOIIETO MUPA M MPOUCXOJSAIIUX
B HEM W3MCHCHHM, YMEHHUS JIeJlaTh OOOCHOBAHHBIC 3aKJIOYEHHUS HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMXCS JAaHHBIX C ICJTBIO TIOMYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOIh30BaTh XUMUYECKAC 3HAHMS IS PEIICHUS
po0JieM B peabHBIX KU3HCHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHMIO, UCCIICOBATEILCKON eI TEILHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJyY€HUIO HOBBIX 3HAHUHM MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpECa K OCOOCHHOCTSIM Tpyla B pPa3audHbIX chepax mnpodeccrnoHaabHOU
NESATEIHLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHHUS MPOrpamMMbl MO0 XUMHH Ha YpPOBHE
CpellHero o01Iero oopa3oBaHus BKIIOYAOT:

3HAYUMBIC TUTST dbopMupoBaHUS MHUPOBO33PCHUS o0yJaromuxcs
MEXIUCIUIUITMHAPHBIE  (MEKIPEAMETHBIC) OOILICHAYYHbIC TOHATHS, OTPAXKAIOIIHNE
1[EJIOCTHOCTh HAYYHOUM KapTHHBI MHUPA U CIIENU(PUKY METOJOB TTO3HAHUS, UCTIOIB3YEMBbIX
B CCTCCTBCHHBIX HayKax (Marepwuis, BEIECTBO, YHEPIUs, SBJIICHUE, MPOIECC, CUCTEMA,
Hay4YHbIN (haKT, TPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIICOBAHUE,
HaOJII0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JPYIrHe);

YHUBEpCAIbHbIE y4eOHBIE JeHCTBUSA (MO3HABaTEIbHBIC, KOMMYHHKATHUBHEIC,
peryisaTuBHBIE), obOecrnieunBaromye GHopMUpoBaHHe (PYHKIIMOHAILHOW TPAMOTHOCTH H
COIMAJILHOW KOMIIETEHITUN 00yJaIOIINXCS;

CITIOCOOHOCTh OOYYAIOIIUXCSl HCMOJIb30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHEIE,
MHPOBO33PEHYCCKUE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC JNCWCTBHUS B ITO3HABATEIILHOM
Y COLMAJIbHOM MTPAKTHUKE.
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MeranpenMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIaICHUE YHUBEPCAIbHBIMHU YU€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMA JICHCTBUSMH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Jornueckue a1eMcTBUA:

CaMOCTOSITEILHO (POPMYIHPOBATh U aKTYaJU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIISITh LIEJIN ACATEILHOCTH, 3a/1aBasd mapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIIBHOCTH C IMMOCTABJICHHBIMU LMY,

WCMOJIB30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIACISTh
XapakTEpPHbIE TMPU3HAKA IOHATUWA W YCTAHABIMBATh WX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS SISl OOBSICHEHUS OTACIBbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KIacCH(DHUKAIMKM BEIISCCTB U XMMHUYECKHUX
peaKLuii;

YCTAHABJIMBATh IPUYMHHO-CIICIICTBEHHBIC CBSI3U MEXKIY U3YYAEMbIMHU SIBJICHUSIMU;

CTPOHTDH JIOTUYECKUE PACCYKACHHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIITh 3aKOHOMEPHOCTH UM MNPOTHUBOPEUMST B PACCMATPUBACMbBIX  SIBIICHUSX,
(GbopMyIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHATh B MPOILECCE ITO3HAHUS HCIIOJIb3YEMbIE B XUMHHU CHMBOJIAYECKHUE
(3HaKOBBIC) MOJICIH, IIPEOOPa30BBIBATh MOJCIILHBIC MMPEACTABICHUS — XUMUYCCKUI 3HAK
(cuMBo) a7eMeHTa, XuUMHUYeckas (opMyia, ypaBHEHHE XHUMHUYCCKOW pEaKkIud —
IIPH PEIICHUH y4eOHBIX TT03HABATEIBHBIX M IPAKTUUECKHUX 33J1a4, IPUMCHSITh Ha3BaHHbIC
MOJICTIbHBIE MPEACTABICHUS [UJI1 BBISBICHUS XAaPAKTEPHBIX MMPU3HAKOB H3Y4aE€MbIX
BEIIECTB U XUMUYECKUX PEAKIUM.

ba3oBble ucciieoBaTeIbCKIE JCHCTBUSA:

BJIaJICTh OCHOBAMH METOJ0B HAYYHOT'O ITO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIUN;

dbopMynHpoBaTh LETU W 3aJa4d HMCCIEIOBAaHUS, HCIIOJIb30BaTh IOCTABIICHHBIE
U CaMOCTOATENIbHO COPMYJIMPOBAHHBIC BOMIPOCH! B KAUECTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

BJIQJICTh HABBIKAMH CAMOCTOSTEILHOTO MIIAHUPOBAHUSA U TPOBEACHUSI YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMS HaOJIIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (popmyaupoBaTh 000OIIEHUS U
BBIBOJIBI OTHOCUTEIILHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIEIOBAHUSA, COCTAaBJIATh
00OCHOBaHHBIN OTYET O MPOALIaHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUYECKON UCCIEeI0BATEIHCKON U MPOSKTHON EATeTbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUS.

Pabora c ungopmanmei:
OPHUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHHUKAX WHPopMarmu (HayqHO-TONYJIspHas
JUTEpaTypa XUMHUYECKOTO COACPIKAHUs, CIIPaBOYHbIC MocoOus, pecypchl MHTEpHETA),

22



aHAJIM3UPOBATHh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MpPEICTaBICHUS, KPUTUUECKH
OLIEHUBATh €€ TOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTH;

(GopMyIUpPOBaTH 3aMPOCH U MPUMEHITH PA3TUYHBIE METO/IBI PH MOUCKE U OTOOpE
uH(pOpMaLIMU, HEOOXOAUMOM IS BHITIOJIHEHHSI YYEOHBIX 331a4 ONPEeNEHHOTO TUTIA,

npuoOpeTaTb  OMBIT  KCIOJIB30BaHHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUNA U PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENIFHO BBIOMPATH ONTUMAIbHYIO (OPMY MPEICTAaBICHUS HH(POPMAINH
(cxembl, rpadMKH, JHArpaMMBbI, TaOJIUIBI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPENCTBA MpH paboTe ¢ XUMHYECKOH
uHpOpMaLKeil: TPUMEHSITh MEXKIIPeAMETHbIE ((hU3NYECKHe U MaTeMaTHYeCKHUe) 3HAKU U
CUMBOJIBI, (hOpMYJIBI, a00pEeBUATYpPbI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIC 1eHCTBUS:

3aJaBaTh BONPOCHI MO CYIIECTBY OOCY)KJaeMoil TeMbl B XOHI€ JAHaliora
W/WU  JTUCKYCCHM, BBICKa3blBaTh UACH, (OPMYJIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEAJIOKEHHOM 3a1a49H;

BBICTYNIaTh C TIpe3eHTalued pe3ybTaTOB IO3HABATEILHOW JIESITEIILHOCTH,
MOJIYUCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPU BBIMOIHEHUH
XUMHUYECKOTO DSKCIEPUMEHTa, IPAKTUYECKOH paldOoThl 1O HCCIACIOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, pean3alii y4eOHOTO MPOeKTa, W (HOPMYIMPOBATH BBIBOIBI
10 pe3yJbTaTaM MPOBEACHHBIX HMCCIICIOBAHUN MYTEM COTJIACOBAHUS TMO3WUIIUNA B XOC
o0CyX/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHBIC yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA

CaMOCTOSITENIbHO ~ IUIAHUPOBaTb U OCYILECTBIISITH CBOIO  ITO3HABATEIbHYIO
NesTeIbHOCTh, Ompeaenss e€ IeNd W 3aJauyd, KOHTPOJMpOBaTh M MO Mepe
HEO0XOAMMOCTH KOPPEKTUPOBATH MpEiaraeMblii alTOPUTM AEUCTBUNA MPH BBITOJHEHUH
y4eOHBIX M HCCIEAOBATENbCKUX 3a/ay, BbIOMpaTh HaunOosnee 3(PEeKTUBHBIN CHOCOO
UX pEUeHHUs] ¢ Y4ETOM IOJydeHHs] HOBBIX 3HAaHMW O BEIIECTBAX WU XMMHUYECKUX
peaKIusX;

OCYLIECTBIISITh ~ CAMOKOHTPOJIb  JICSITEIbHOCTH HAa  OCHOBE  camoaHajiu3a
Y CaMOOIICHKH.

[IpenmeTHbIC pe3yabTaThl OCBOEHHS IPOTrpPaMMbl o XUMHH
Ha YriayOn€HHOM YpPOBHE Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS BKIHOYAIOT
cneuuduueckue sl ydeOHOro mnpeameTa «XHUMHS» HaydHble 3HaHUS, YMEHHS U
CHOCOOBI IEUCTBUI MO OCBOEHUIO, UHTEPIPETAUUA U MpeoOpa30BaHUIO 3HAHWUMA, BHUJIbI
JESITEIbHOCTU M0 TOJYYEHHIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAaHUN B Pa3IMUYHBIX
y4eOHBIX CHUTYyallMsIX, a TaKK€ B pEalTbHBIX JXU3HEHHBIX CHUTYaIUAX, CBSI3aHHBIX
C XuMHeH. B mporpamMMe mo XuMuu MpeAMETHBIE Pe3yabTaThl MPEACTABICHBI TI0 TOAaM
U3YyUCHUSI.
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ITPEAMETHBDIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XUMHUs OTPa)karoT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: O MECTE W 3HAYECHUU OPraHUYECKON XUMHH
B CHUCTEME ECTECTBEHHBIX HAyK M €€ POJIM B OOECHEUCHHH YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, IHEPreTHUYECKOM U TMHIIECBOM
0€30MacHOCTH, B PA3BUTHUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB JHEPruv, B OO0ECHEYEHUH pPAIMOHAIBLHOTO MPHUPOAOIOIH30BaAHUSA,
B (hOpMUPOBAHUU MUPOBO33PEHHUS U 001N KYIbTYphI YEJIOBEKA, a TAKKE IKOJIOTHUECKH
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJAHON CpeIe;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPask BKJIIFOYAET: OCHOBOMOJIATAOIINE
TOHATHUS — XUMHYCCKHH 3JICMEHT, aTOM, PO M AJIEKTPOHHAs 000JI0uKa aToMa, S-, p-, d-
aTOMHBIE OpOMTAM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aToMa, TUuOpuau3aIus
aTOMHBIX OpOUTAaJIel, HOH, MOJIEKYJIA, BAJIGHTHOCTH, JIEKTPOOTPUIIATETLHOCTD, CTEIICHD
OKHUCJICHHSI, XMMUYECKasl CBS3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIHM
CKkeneT, (DYHKIMOHAJIbHAS TPYIA, paJuKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTEHIE,
COKpamIEHHbIC,  CKCIICTHBIC), HM30MEpUs CTPYKTypHas W  MPOCTPAaHCTBEHHAs
(reoMeTpHUecKas, onmuueckas), W3OMEpbl, TOMOJIOTUYCCKUN psZl, TOMOJIOTH,
YIIJIEBOAOPOJIBI, KUCIOPOJI- U A30TCOJAEPKAIIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIPDHBIE COCAUMHEHUS, TEOPHUM, 3aKOHBI
(mepuognueckmii 3akon JI.J. MeHpeneeBa, T€OpHsl CTPOCHHS OPraHUYECKHX BEIICCTB
A.M. bByrnepoBa, 3aKOH COXpAaHEHMSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS H
IIPEBPAICHUS SHEPTUU NMPU XUMHYSCKUX PEaKIIHX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKHIA
A3bIK XUMUHW, MUPOBO33PEHUYECKUE 3HAHUS, JICKAINE B OCHOBE IOHUMAHUS NPUYNHHOCTH
M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; IPEIACTABICHUS O MEXaHMW3MaX XMUMHUUYECKHUX
peaKkuuii, TEPMOJIMHAMHYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MNPOTEKAHUS,
O B3aMMHOM BIMSHHM aTOMOB W TPYII aTOMOB B MoOJeKyJdaX (MHIYKTUBHBIA H
Me30MepHbIH 3 dekThl, opueHTanThl | u Il poma); dakronornyeckue CBEACHUS
O CBOMCTBaX, COCTaBe, TMOJY4YCHUHM M OE30MAaCHOM UCIOJb30BAHUU Ba)KHEUIIINX
OPraHMYECKUX BEIIECTB B OBITY M TMPAKTHUUECKOW JIEATEIHHOCTH YEJIOBEKa, OOIIUX
HayYHBIX TIPUHIMIAX XUMHYECKOTO TMPOM3BOACTBA (HA TNIpUMeEpe IPOM3BOICTBA
METaHoJIa, IepepaboTKu HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBJISTh XapaKTepHbIE TPU3HAKA TOHSATHUH,
YCTAHABJIMBAaTh WX  B3aUMOCBS3b, HCMOJIB30BATh  COOTBETCTBYIOIIUE  TOHSTHUSA
IIPY OIMCAHUU COCTABA, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIUHEHNU;

c(hOpMUPOBAHHOCTH YMEHU :

WCMOJIb30BATh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTAaBIICHHS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYJI OpraHmYeCKUX
BEILIECTB,;

COCTAaBJIITh YPABHEHHUS XMMHUYECKHX PEAKIMH M PACKpbIBaTh HUX CYIIHOCTD:
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUN TOCPEICTBOM COCTABJIEHHUSI AJIEKTPOHHOT' O
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OanaHca 3TUX PEaKIMi, peakuuid MOHHOTO OOMEHa MyTEM COCTABJICHUS UX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTAaBIUBAaTh MOJEINM MOJIEKY] OpPraHHMYECKHX BEIIEeCTB IS WILIIOCTPALUU
UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

chOPMUPOBAHHOCTh YMEHUMN: yCTaHABIMBAThb MPUHAICKHOCTh H3YYECHHBIX
OpPraHMYEeCKUX BEIIECTB MO UX COCTaBY M CTPOEHUIO K OIMpeAeaEHHOMY KIIacCy/Tpyrie
COCAMHEHUH, dasambs WM Ha3BaHHUS MO cucTeMmarndeckor HomeHkiaarype (IUPAC) u
npugoOums TPUBHAIILHBIE HA3BaHUS JJISI OTACNBHBIX MPEICTaBUTENCH OpraHUYeCKHX
BEIICCTB  (ITHWJICH, AICTWJICH, TOJYOJ, TJIMIEPUH, OSTWICHTIHUKOIb,  (eHol,
dbopManbaeru, aneraibAery]l, aleTOH, MypaBbHUHAs KHCJIOTAa, YKCYCHAas KHCIOTA,
CTEapHHOBasA, OJEMHOBAas, MAJbMUTHHOBAS KHCJIOTHI, TIUIMH, alaHWH, MajbTO3a,
(bpyKTO3a, aHWIINH, JUBUHHJI, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISATH BHJl XUMUYECKOM CBSI3H B OPTaHHUECKUX
COCTMHEHUSIX (KOBAJICHTHAS M MOHHAS CBSI3b, G- M TT-CBSI3b, BOJIOPOIHAS CBSI3b);

chOPMUPOBAHHOCTh ~YMEHHSI TMPUMEHATH TIOJOXKEHUS TEOPHUH  CTPOCHUS
oprannyeckux BemecTB A.M. byrnepoBa ansi 0OBsICHEHHS 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTpOEHUE, (U3UYECKUE U
XUMHYECKHE CBOMCTBA TUIIWYHBIX MPEIACTABUTENCH Pa3MTUYHBIX KJIACCOB OPTraHHMUECKUX
BEIIECTB. aJKaHOB, IMKJIOATKAHOB, AJKEHOB, AlKaJUCHOB, AIKMHOB, apOMAaTHYECKUX
YIJI€BOJOPONIOB, CIHPTOB, ajbACTHAOB, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTHIX M
CIIOKHBIX 3(UPOB, KUPOB, HHUTPOCOCIWHEHUH W aMHUHOB, AMHUHOKHCIIOT, OEJIKOB,
yrIIeBOJOB (MOHO-, TU- W TOJIMCAXapHUIIOB), WLIFOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXIy  HUMH  ypaBHEHUSIMH  COOTBETCTBYIOIIMX  XHMHYECKHX  PEaKIHii
C UCII0JIb30BaHUEM CTPYKTYPHBIX OpPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS IMOATBEPXK/aTh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBUCHMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTaHMYECKHUX COCAMHEHHUI OT KPaTHOCTU U
TUIA KOBAJICHTHOH CBs3U (G- M T-CBS3M), B3AMMHOTO BJIMSIHUS aTOMOB M TPYIII aTOMOB
B MOJIEKYJIaX;

chOPMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHUKU YIIIEBOJOPOIHOTO
ChIpbsi (HE(Th, IPUPOAHBIN Ta3, yrojb), CHOCOOBI €ro MepepadoOTKH M MPAKTHYECKOE
PUMEHEHUE TPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CUCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX METOAAX
NIO3HAHUSI — HAOJIOJICHUH, U3MEPECHUH, MOJCIMPOBAHUM, SKCIIEpUMEHTE (pEealbHOM U
MBICJICHHOM) ¥ YMEHHS IPUMEHSAThH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH OCHOBHBIE OIEpaIMH MBbICIUTENbHOM
NEeSTENIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, OOO0OILIeHUE, CHUCTEeMaTH3alUIO,
BBISIBJICHUE TMPUYUHHO-CIICJICTBEHHBIX CBS3€d — JUIS M3YUEHHUS CBOMCTB BEIECTB U
XAMHUYECKUX PEAKIIN;

cOPMUPOBAHHOCTh YMEHHI: BBIBIATH B3aWMOCBSI3b XUMUYECKUX 3HAHUI
C TIOHSATUSMU | TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB ISl OoJiee
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OdenepanpHas padbouas nporpamma | Xumus. 10—11 kinaccsl (yrryOnEHHBIN YPOBEHB)

OCO3HAHHOTO TMOHUMAHUS CYIIHOCTH MAaTEPUAJIbHOTO E€IWHCTBA MHUPA, HCHOJIb30BATh
CUCTEMHBIC 3HaHUS MO OPraHUYECKOW XUMHUHU [JIsi OOBSCHEHHUS U TMPOTHO3UPOBAHUS
SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpMHUPOBAHHOCTh YMEHHUM . MPOBOJUTH PACUETHI M0 XUMHUYECKUM (GopMyiaM U
ypaBHEHUSM XHUMHYCCKHX pPEaKIUi C WCIOJIb30BaHHEM (DH3MYECKHX BEJWYWH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAaCUEThl IO HAXOXKJECHUIO XUMHUYECKON (POpMYyIbl BellecTBa MO M3BECTHBIM
MAacCOBBIM JIOJISIM XUMHYECKHUX DJEMEHTOB, NPOAYKTAM CrOpPaHHUs, ILIOTHOCTH
ra3o00pa3HbIX BEIIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUMW: MPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATH
C MO3UIIUNA IKOJIOTMUECKON 0€30MaCHOCTH MOCIEACTBHS OBITOBOM U MPOU3BOACTBEHHOM
NEATEIbHOCTA 4YEJIOBEKa, CBSI3aHHOM C MepepabOTKOM BEIIECTB, HCHOJIb30BaTh
MOJIYUCHHbIE 3HAHUS JUIsl TPUHATHAS TPAMOTHBIX pEIICHUHA TpoOJeM B CHUTYaIUAX,
CBSI3aHHBIX C XMMMEH;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIBHO TIJIAHUPOBATh W TIPOBOAUTH
XUMHUUYECKUN AKCIEPUMEHT (TIOJIy4eHHE U HM3Yy4YE€HUE CBONCTB OPraHUYECKUX BEIECTB,
Ka4ECTBEHHBIE PEAKIIUM YIIJIEBOAOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJICOACPKAIINX
OPraHMYE€CKUX BEUIECTB, PEIICHUE HKCIECPUMEHTAIBHBIX 3a7ay 110 PACIHO3HABAHUIO
OpPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM TpPaBWI  0OE30MacCHOr0  OOpalleHUs
C BelIeCTBaMU U JTaOOpaTopHBIM 000pynOBaHUEM, (HOPMYIHPOBATH 1€Ib UCCIICIOBAHMUS,
MPENICTaBISATh B Pa3UyHON (opme pe3yiabTaThl IKCIEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTH YMEHUH:

coOMrofaTh TMpaBuja JSKOJOTHYECKH IIeJIeCOO0PA3HOTO TMOBEICHUS B  OBITY
U TPYAOBOW JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOILIEH
IIPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOrO JICMCTBHS HA JKUBBIE OpPraHU3MBbI
ONpEeEIEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAast cMbIci nokazatens [1/1K;

aHAJIM3UPOBATh  II€JIECOOOPA3HOCTh  MPUMEHEHUS  OPraHUYECKUX  BEIIECTB
B ITPOMBITIUICHHOCTH ¥ B OBITY C TOUKHU 3pEHUSI COOTHOIICHHS PUCK-TI0JIb3a,

c(hOpMUPOBAHHOCThL  YMEHHUH:  OCYIIECTBISTH  IIEJICHANpPABICHHBIM  TOUCK
XMUMHYECKOH HMH(OpMAIMM B Pa3IMYHbIX HMCTOYHHMKAX (HaydHas M y4eOHO-HaydHas
JuTepaTypa, cpeacTBa maccoBod uH(opMmanuu, WHTEpHET W Apyrue), KpUTUUECKU
aHanu3uposams XUMHUYECKYI0 UHOOpMaIIo, nepepabamviéams €€ U UCNOIb308AMDb
B COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a1auei.

11 KJIACC
[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OOImas U HeopraHUuyecKass XUMUSH)
OTPAXKAIOT:
chOPMUPOBAHHOCTh  TMPEJACTABICHHUI: O MaTEepHAIIbHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE€ U 3HAYCHUU XUMUH
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B CHUCTEME ECTECTBEHHBIX HAayK M €€ pOJM B OOECIIEUEHUU YCTOWYMBOIO Pa3BUTHS,
B PELICHUM MpPOOJIEM HKOJIOIMYECKOM, 3HEPreTHYeCKOW M NHILEBOM 0e30IacHOCTH,
B Pa3BUTUM MEIULIVHBI, CO3JAHUU HOBBIX MAaTE€pUaliOB, HOBBIX HCTOYHUKOB JHEPIUH,
B 00ecHne4YeHWH  palMOHAIbHOIO  IPUPOJONOIb30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE KOJIOTUYECKH OOOCHOBAHHOT O
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO M IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOW XMUMHUYECKUX 3HAHUM, KOTOPAst BKIIFOYAET: OCHOBOIIOJIAraoIINe
HNOHATUS — XUMUUYECKUN AJIEMEHT, aTOM, SIAPO aTOMa, U30TOIbI, JEKTPOHHAs 000JI0UKa
aroma, S-, pP-, d-aToMHBIE OpOWTAII, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSI aToMa,
ruOpuan3anus aTOMHBIX opouranei, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPULIATENIBHOCT, CTEMEHb OKUCJICHUS, XHMHUYECKasi CBs3b (KOBaJEHTHas,
VOHHAs, METaJUIMYecKas, BOJOPOAHAs), KPUCTAJUIMYECKAs PEIIETKA, XUMHUYecKas
peakuus, pacTBOP, JIEKTPOJUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAS THUCCOLHALINS,
CTENEHb JWCCOLMAIMU, BOJOPOJHBIM II0KAa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTEIID,
TEII0BOM 3(PHEKT XUMUUECKON peakiluu, CKOPOCTh XUMUYECKON PEaKIi, XUMUUECKOE
paBHOBECHE, TEOPUM M 3aKOHBI (TE€OpUsl DIEKTPOJIUTUYECKOW  JIMCCOIUALINH,
nepuonnueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH
COXPaHEHHUs U IIPEBPALICHUSA DHEPIUU IPU XUMUUYECKUX PEAKLUAX, 3aKOH ITOCTOSHCTBA
cocTaBa BEIIECTB, 3aKOH JCHUCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3BIK
XUMUH, MUPOBO33PEHUYECKUE 3HAHM, JIEXKAILME B OCHOBE IIOHMMAaHUs IIPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SBJICHUN; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM HW HAJIMOJEKYISIPHOM YpPOBHSX;
NPEACTABICHUS O MEXAaHM3MaX XWMHYECKHX PEaKknuid, TEPMOAMHAMHYECKHUX
U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKaHHsS, O XUMHYECKOM DPaBHOBECHH,
pacTBOpax M JAUCIEPCHBIX CUCTEMAX; (PaKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX, COCTABE,
NOJy4eHUH U O€30MaCHOM HCIOJb30BAaHMHM BAKHEHIIMX HEOPraHMYECKHX BEILECTB B
ObBITY M TNPAKTUYECKOW JEATENILHOCTH YeJIOBEKa, OOLMX Hay4yHbIX MpPUHLHUIAX
XUMHUUYECKOTO ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUMW: BBIABIATH XapaKTepHbIE MPU3HAKUA MOHITHMH,
YCMauaenueams WX B3aUMOCBA3b, UCHOJb306amMb  COOTBETCTBYIOLIUE  IIOHATHUS
IIPU OMMCAHWUY HEOPTAHUYECKUX BEIECTB U UX MPEBPALCHUN;

C(OPMUPOBAHHOCTb ~ YMEHHS  HUCIOJb30BaTh  XUMHUYECKYHD)  CHMBOJIUKY
JUis  cocTaBiieHUs: (GOpMyJl BEUIECTB M YPaBHEHMM XUMUYECKUX peakiuii,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBmanbHble Ha3BaHHS OTACIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUSI ONPEACISATh BAJIEHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX, BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAsI, MIOHHAS,
MeTaNTnYecKas, BOAOPOIHAS ), TUIl KPUCTATMYECKON pEelIETKH KOHKPETHOTO BEIIECTBA;

chOPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB  BEIIECTB
OT BHMJA XUMHUYECKOW CBSI3M U THUINA KPUCTALIMYECKOM pEmETKH, OOMEHHBIH
Y JJOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHKs KOBAJIEHTHOM CBA3H;
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c(hOpPMHUPOBAHHOCTh YMEHHI: KIIACCU(DUIIMPOBATH: HEOPTaHWUYECKHE BEIECTBA
10 WX COCTaBy, XMMHYECKHE PEaKIM{ IO Pa3IUYHbIM IpH3HaKaM (YHUCIy M COCTaBY
pearupymomnmx BeIIeCTB, TEIIOBOMY J3(PGdeKTy peakiuu, H3MECHEHUIO CTeTeHEH
OKUCJICHUSI  DJIEMEHTOB, OOpaTHUMOCTH, Yy4acTUIO KaTajau3aTopa W  JApPYTHe);
CaMOCTOSITEIFHO 6b1O0UPAMb OCHOBAHUS M KPUTECPUH IJIST KIACCH(PUKAIMHA HW3YIaeMbIX
BEIIIECTB U XUMUUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTb YMEHHUS PpaCKpbIBaTh CMBICI TEPUOJUYECKOr0 3aKOHa
J.. MeHneneeBa U 1€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEILHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUM . XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB M
MOHOB XHMHWYECKHX OJJIEMEHTOB IMEPBOrO—4E€TBEPTOro mepuogoB llepuogmueckon
cucrembl J[.MI. MeHnaeneeBa, WHCHOIB3Ys MOHATHUS <«OHEPTETUUYECKUE YPOBHUY,
«QHEPreTHYECKHE IOAYPOBHM», «S-, P-, O-aTOMHBIC OpOMTAIM», «OCHOBHOE H
BO30Y)X/JIEHHOE DJHEPreTUUECKUE COCTOSHHUS aToMay; OOBSICHATh 3aKOHOMEPHOCTU
VM3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCIMHEHUI MO MEPUOJIAM U TPyIIam
[Tepuognueckori cucremol JI.M. MeHnaeneeBa, BaJICHTHBIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JIOYEK;

c(OPMHUPOBAHHOCTh YMEHHUH . XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYCCKUC
CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, NOOMBEPIHCOamb CYIIECTBOBAHNE TEHETHYECKOM
CBSI3M  MEXJY  HEOPraHMYECKMMHM  BEIIECTBAMHM C  MOMOIIBKD  YPaBHECHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUA;

c(hopMUPOBAaHHOCTH YMEHUSA PaCKpBIBATh CYIIIHOCTb: OKHUCJIMTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKITUN IMOCPEACTBOM COCTABJICHHS JJICKTPOHHOIO OajlaHca 3TUX
peakiuii; peakiuii HOHHOTO OOMEHa MyTEéM COCTABJICHUSI UX TMOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHMM; peakuuil TUApOJiM3a, pPEeaKuu KOMILIEKCOOOpa30BaHUs
(Ha mpuMepe TUAPOKCOKOMITIIEKCOB IIMHKA M aJTFOMUHUN);

c(hOpMUPOBAHHOCTb YMEHUS O0BSICHITH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX
PEAKIMHN C YUETOM HUX SHEPTETUUECKUX XAPAKTEPUCTHUK, XAPAKTEP U3MEHEHUSI CKOPOCTHU
XUMHUYECKON PEaKIMM B 3aBUCHMOCTH OT Pas3IWYHBIX (PAaKTOPOB, a TAKXKE XapaKTep
CMEIIEHUSI XUMUYECKOTO PaBHOBECHS TO]I BIMSIHUEM BHEIIHUX BO3JACHCTBUN (IIPUHIIUI
Jle llaTense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh XUMHUECKUE PEaKIUH, JiexkKallue
B OCHOBE IMPOMBIIIJICHHOTO MOJYYEHHUsI CEPHOU KHUCIOTHI, aMMHUaKa, OOIIue Hay4dHBIC
MIPUHITUTIBI XUMHYECKUX MIPOU3BOJICTB; 1eJ1eco00pa3HOCTh MIPUMEHECHUS
HEOPraHUYECKUX BEIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS
PHUCK-TIONB3A,

c(hOpMUPOBAHHOCTH BJIQJICHUS] CUCTEMOM 3HAHUM O METOJaX HAy4YHOI'O IMO3HAHUS
SBJICHUN TpUpPOABl — HAOMIOACHWE, W3MEpEeHHe, MOICIUPOBAHUE, HKCIEPUMEHT
(peanbHBINM U MBICJICHHBIN ), HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMCHHUS TPHUMEHSTh
ATU 3HAHUA TPU DKCIEPUMEHTATHHOM UCCJICAOBAHUU BEIIECTB U JJIi OOBSICHEHUS
XMMHWYECKUX SIBJICHUW, HMEIOIIUX MECTO B NPHUPOAE, NPAKTUUECKOW AESATEIbHOCTU
YeJI0BEKa U B IIOBCEIHCBHOM JKU3HU,
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c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBS3b XUMUYECKHX 3HAHUUN
C MOHATUSIMU U MPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MIPEAMETOB JUIsl OoJiee
OCO3HAaHHOT'O MOHUMAaHUsI MATEPUAIILHOTO €IMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUYETHI: C HUCIOJB30BAHHEM TMOHSITUH
«MaccoBasi JJ0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUSI»; MAacChl BEIIECTBA
i 00béMa raza Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO
U3 YUYaCTBYIOIIMX B pEaKIMM BEHIECTB; TEIUIOBOro A(d@eKxra peakuuu; 3HAYCHUS
BOJOPOJIHOTO I10KAa3aTelsl pPacTBOPOB KHUCIOT M IIEJIOYEH C HM3BECTHOM CTENEHbIO
JUCCOIMAIiK; Macchl (00bEMa, KOJUYECTBA BEIECTBA) MPOAYKTA PEaKIUU, €CIH OJHO
M3 MCXOJHBIX BEHIECTB JAHO B BHUJIE pAacTBOpa C ONPEAECIEHHOW MAaCCOBOW JOJIEH
pPacTBOPEHHOIO BEHIECTBA WJIM JaHO B U30bITKE (MMEET MNpUMecH); JOJU BBIXO/AA
MPOJYKTa peakiuu; 00bEMHBIX OTHOILICHUN Ta30B,;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATENILHO IUIAHUPOBATh U  TPOBOJUTH
XUMUYECKHI 3KCIIEPUMEHT (MPOBEJCHUE PEaKI[Mii MOHHOTO OOMEHA, MOJATBEP)KICHHE
KAQUEeCTBEHHOT'O COCTaBa HEOPraHMYECKHUX BEUIECTB, OMNPEACICHUE CPENbl PacTBOPOB
BEIIECTB C TIOMOIBbIO HWHJAUKATOPOB, HW3YYCHHE BIMSHUS Pa3IUYHBIX (HAKTOPOB
Ha CKOPOCTb XMMHYECKON PpEaKLWH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJady MO TeMaM
«Metaiiel» u  «Hemeramnb») ¢ coOiroJeHHEM TMpaBHII OE30MaCHOTO OOpaICHHS
C BEIIeCTBaMU U JTAOOpaTOpPHBIM 000pynOBaHUEM, (POPMYIUPOBATH 11E€Ih UCCIIEIOBAHUS,
npeocmasisime B Pa3IMUYHON (QopMe pe3yabTaThl JKCIEPUMEHTA, aHAIUIUPOBAMb
U OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHMI: COONIOAATh TpaBWUiia IMOJb30BAHUS XUMHUYECKOMN
MOCYJI0M U JIabopaTOPHBIM 000pyA0BaHKEM, OOpAIEHHUsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSIMU IO BBITIOJIHEHHIO JTa0OPATOPHBIX XUMHYECKUX OIMBITOB, SKOJIOTHYECKU
11e71€CO00pa3HOro MOBEICHUS B OBITY M TPYAOBOU NESITEIBHOCTH B IEISIX COXPAHCHHUS
CBOEr'0 3JI0POBbs, OKPYXKAIOWIEH MPUPOJHOM Cpelbl U JOCTMKEHUS €€ yCTOMYMBOIO
pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHUYECKOrO JEHCTBHUSI HA JKHUBBIE OpPTraHU3MBI
ONpeEeIEHHBIX HEOPraHUYECKUX BEUIECTB, MOHMMas cMbIca nokazarens [1JJK;

c(hOpMUPOBAHHOCTb  YMEHHUM:  OCYIIECTBJIATH  IE€JICHANPABJIEHHBIH  TTOMCK
XUMHYECKOH HMH(GOpPMAIMA B PA3IMYHBIX HCTOYHHMKAX (HaydHas W ydeOHO-HaydHas
JUTEpaTypa, CPeACTBa MaccoBOW WH(opMmanuu, MHTEpHET W Apyrue), KPUTHUCCKH
aHAIM3UPOBATh XMMHYECKYI0 HWHMOpMaIuio, mnepepadarbiBaTh €€ W HCIOIb30BATh
B COOTBETCTBHHM C MOCTABICHHON yueOHOM 3a1aueil.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HanmenoBanue

Ne KonnuecTBO
4acoB

pasnesioB U TeM

/1
y4eOHOro mpeamMeTa

[IporpamMmHO€e conep:kaHue

Pa3znen 1. Teoperuueckne 0CHOBbI OPraHMYeCKO XMMUH

1.1 Tlpeamer opraHnyecKon 8
XUMUHU.
Teopus crpoeHus
OpPraHMYECKUX
COCIMHEHUN
A. M. byrneposa

[IpeaMer v 3HaUEHUE OPTraHUYECKOU
XUMUH, TIPEJICTABICHHE 0 MHOT000pa3uu
OpPraHUYECKUX COECTUHECHUIA.
DIIEKTPOHHOE CTPOECHUE aTOMa YriIepoaa:
OCHOBHOE U BO30YXJIEHHOE COCTOSIHUSI.
BanenTHble BO3MOKHOCTH aTOMa
yriiepojia. XMMHYECKAs CBSI3b

B OPraHMYECKUX COCTMHEHUAX. THUIIbI
THOPHUIN3AIMK aToMa Yriiepoja.
Mexanu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBsI3U (OOMEHHBIN ¥ IOHOPHO-
aKuenTopHbii). Turbl nepekpbIBaHUs
aTOMHBIX OpOUTAJICH: G- U TT-CBSI3H.
OnunapHasi, 1BOMHAs U TPOWHAs CBS3b.
CrniocoObI pa3pbiBa CBA3€H B MOJIEKYJIax
opranunyeckux BemiecTB. [lonsarue

0 cBOOOIHOM pajiuKaie, Hykieoduse u
NEeKTpodue.

Teopus cTpoeHUs OPraHUYECKUX

OCHOBHBIE BUIBI AESITEILHOCTH
o0 ydJaromuxcs

PackpbIBaTh CMBICT U3y4aEMBIX
MOHATHUH (BBIIEIATh UX XapaKTEPHBIC
MPU3HAKK) U IPUMEHSATH 3TU TOHATHS
MIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBICHEHUS
OTJIeJIbHBIX (DaKTOB U SIBJICHUM.
PackpeIBaTh CMBICIT TTOJIOKEHUM
TEOPHUU CTPOCHHS OPraHUYECKUX
BelectB A. M. byrneposa u
MPUMEHSTD UX JIJIs1 O0BICHEHUSI
3aBUCHUMOCTHU CBOMCTB BELIECTB

OT COCTaBa W CTPOCHUSI.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX,
CKEJICTHBIX) (POPMYJT OPraHUIECKUX
BEILIECTB.

OnpenensaTs BUIbI XUMUYECKOU
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coennHenu A.M. byrneposa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpPHAs
TEOpUsI OPTaHUYECKUX COCTUHECHUM.
3HaYeHUE TEOPUH CTPOECHUS
OpraHUYECKUX COCTUHECHUI.
MonexkynspHble U CTPYKTYPHBIE
dbopmyinbl. CTpykTypHBIE (HOPMYJIBI
Pa3IMYHBIX BUIOB. pa3BEpHYTasl,
COKpAILlEHHAas!, CKEJIETHAsI.

N3omepus. Bunasl nsomepun:
CTPYKTYypHasi, MPOCTPaHCTBEHHASI.
OnekTpoHHbIE AG(DHEKTHI B MOJIEKYIax
OPTraHUYECKUX COCIMHCHUU.
NuaykTUBHBIN 1 Me30MepHBIN 3D (PEKTHI.
[IpencraBnenue o Ki1accu(pUKAIUUA
oprannueckux Beniects. [lonsarue

o (pynkmonansHOM rpymme. ["'omomnorusi.
I'omonoruueckue psasl. Homenknarypa
OPraHUYECKUX COCAUHECHUN
(cucremaTHuecKas ¥ TPUBHAIBHBIC
Ha3BaHUA).

Oco0eHHOCTH U KJIacCH(pUKAITUS
OopraHuyeckux peaxiuii. OKUCIUTETHLHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

B OPTraHUYECKON XUMHH.
JKCIEePpUMEHTAIbHbIEC METOAbI
M3y4eHHs BelleCTB U UX NMpeBPallleHUil:

cBs13u (OMHApHBIE, KpAaTHBIE)

B OPTaHUYECKUX COCAUHECHUSX.
XapakTepru30BaTh POJIb U 3HAUEHUE
OpPraHWYECKON XUMUU B PEIICHUU
po0JIeM IKOJIOTUUECKOM, TTUIIIEBOM
0€301acHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3JJaHUHM HOBBIX
MaTepHuajoB, B 00ecicUeHUN
palMOHAIBLHOTO
MPUPOAOTNOJIH30BAHUS;
MOATBEPKIATH €€ CBSI3b C APYTUMU
HayKaMHU.

Hcnoas3oBaTh MOACIIN
OPTaHUYECKUX BEIIECTB

I WIUTIOCTpallu X XUMHUYCCKOT'O U

IIPOCTPAHCTBEHHOT'O CTPOCHHUSI.
Hab6nronats u onuckiBaTh
JIEMOHCTPAITMOHHBIC OTIBITHI,
MIPOBOJNTH U ONKCHIBATH
71a00paTOPHBIEC OMBITHI
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Pa3nea 2. YrieBogopoasbl

2.1 TlpenenbHble
YIIEBOAOPOJIBI —
aJIKaHbl, [UKJIOAIKAHbBI

e J/lemoHCTpanuu:

— O3HAKOMJIEHHE C 00pa3amMmu
OpPraHUYECKUX BEIIECTB U MaTepHUaIaMu
Ha UX OCHOBE;

— OIBITHI IO IPEBPAIICHUIO
OpPTaHWYECKUX BEUIECTB MPU HarpeBaHUH
(rutaBieHue, OOYTIIMBAHUE U TOPCHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJEJIIMPOBAHNUE MOJIEKYT
OpPraHUYECKUX BEUIECTB

Auikanbl. ['oMonoruueckuil psj aJkaHoB,
oO1iast popMysa, HOMEHKJIATypa U
u3oMepus. IJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
AJIKaHOB, SP3-rHOPHUIN3AIINSA aTOMHBIX
opOuTajnei yriepoaa, G-CBs3b.
Kongopmepwvi. Duzndeckue CBOMCTBA
AJIKAHOB.

XUMHUUYECKHUE CBOMCTBA AJIKAHOB. PEAKLIUU
3aMeIeHUs, U30MEPU3aInU,
JETUAPUPOBAHUS, [TUKIIA3AIUH,
MUPOJI3a, KPEKUHTA, TOPEHUS.
Haxoxnenue B mpupojae. CriocoOsl
MOIYYEHHUS U TPUMEHEHHE AJIKAaHOB.

Bianets n3ydaeMbIMU XUMHYECKUMH
MOHSATHUSIMU.

BrISIBISTE XapakTepHbIe MPU3HAKU
MOHSATHM, YCTaHABIIUBATh UX
B3aMMOCBSA3b, UCITOIb30BaTh
COOTBETCTBYIOIIUE MTOHATUS

MIPU OMUCAHUU COCTaBa, CTPOEHUS

Y TIpeBpaIieHUu OPraHuIeCcKux
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOM, COKpAIIEHHOM,
CKeJIeTHOU) (hOpMYJ yrIIeBOIOPOIOB.
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2.2 HenpenenbHbIC
YIJIEBOJIOPOIBI.
aJIKEHBI, aJIKAJIUEHEI,
AJIKUHBI

14

Huknoankansl. O6mias popmyna,
HOMEHKJIATypa U U30MEPHUS.
OC0OEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMIPOTIaH,
IIUKJIO0YTaH) ¥ OOBIYHBIX (IIUKJIONIEHTAH,
LMKJIOTeKCaH) IMKI0aakaHoB. CrmocoObl
MOJIY4YCHUS U IPUMEHEHHE [TUKJIOATKAHOB
AnkeHbl. ['oMoIOruueckuii psiji aIKeHOB,
oO1as ¢popMysa, HOMEHKIIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT aJIKCHOB,
SP2-ruOpHUaM3anis aTOMHBIX OpOHTaei
yraepona, 6- u m-cBa3u. CTpyKTypHas u
reoMeTpudeckas (yuc-mparnc-) N30Mepusl.
DuU3NYECKHUE CBOMCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU
IPUCOSTUHEHUS, 3aMEIIEHUS

B O-TIOJIOYKEHME IIPH IBOVWHOU CBS3H,
MOJIMMEPU3ALIUUA U OKUCIICHUS.
lIpeocmasnenue o mexanusme peaxyuu
INEKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKIMY Ha JIBOMHYIO CBSI3b.

CriocoObl oSTydeHus U MPUMEHEHNE
AJIKCHOB.

Anxanuensl. Knaccudukanus
aITKaJMEeHOB (COTPSIKEHHBIE,

VY cranaBnuMBaTh MPUHALIEKHOCTh
BEIIECTB K OMNPEIETICHHOMY KJIaccy
YIIIEBOIOPOJIOB 10 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

0 CUCTEMAaTUYECKON HOMEHKJIATYpeE;
NPUBOJIUTH TPUBUATIbHBIC Ha3BAHUS
OTZIEJIbHBIX IIPEICTaBUTENEH
YIJI€BOI0PO/IOB.

OrnpenensiTe BUIBI XUMUAYECKOM
CBSA3U B MOJIEKYJIaX YIIE€BOJOPOJOB
(KOBaJICHTHAsI HETIOJSIpHAS U
NOJIIpHAs, G- U TT-CBS3b).
[ToaTBepxkaaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOW CIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPAaTHOCTH U THIMA
KOBAJICHTHOH CBsI3M (G- U TT- CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIITT
aTOMOB B MOJIEKYJIaX; a TAaK¥Ke

OT 0COOEHHOCTEH peann3anuu
Pa3TMYHBIX MEXaHU3MOB ITPOTECKAHUS
pEaKIuu.

XapakTepu30BaTh COCTaB, CTPOCHUE,
npUMeHEeHUe, PU3NYECKUEe U
XUMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI MOIYYEHUS YTIIEBOI0POIOB,
IpUHAAJIEKAIIMX K Pa3TUIHBIM
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2.3 ApomaTtuyeckue
YIIEBOAOPO/IbI (ApEHBI)

W30JIMPOBAHHBIC, KYMYAUPOBAHHbIE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB COMPSIKEHHBIX
JMEHOoB, 1,2- u 1,4-npucoeauHeHue.
[Tonumepu3zanus COnpsiKEHHBIX TUCHOB.
CriocoObl OTyYeHHs U IPUMEHEHHE
aJIKaIMCHOB.

Anxunbl. ['oMonorudeckuit psi aqaKuHOB,
oOmrast hopMya, HOMEHKIIATypa U
MU30MepUsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
QIIKUHOB, SP-THOPHUINA3AIIHS JICKTPOHHBIX
opOuTaneit atoma yriepoaa. duznueckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA. PEAKIIUU
MIPUCOCTUHEHUS, TUMEPHU3AIIN 1
TpuMepu3aIuu, okucienus. Kuciotusie
CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOWMHYIO CBA3b. KaueCTBEHHBIC PEAKIINU
Ha TPOMHYIO CBS3b.

CnocoObl oJTy4eHus U MPUMEHEHUE
AJIKMTHOB

ApomaTuuyecKkue yrieBOoI0POIbI.
["'omosoruueckuii psiji apeHoB, o01as
dbopmyna, HOMEHKJIaTypa U U30MEpPHUs.
DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIIbI O€H3071a.

KJIaccam.
BbISBIISATE TE€HETUYECKYIO CBSI3b
MEXy YII€BOAOPOIaMH PA3TUYHBIX
KJIaCCOB U MOJATBEPKIATh €€ HAIMUUE
YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLINI

C MICTIOJIb30BAaHUEM CTPYKTYPHBIX
(dhopmyIl BEIIECTB.

XapakTepu30BaTh UCTOUHUKH
YIJIEBOJIOPOJTHOTO ChIPhs (HEPTH,
MPUPOIHBIN Ta3, yroib), CIIOCOObI UX
nepepadOTKU U MPAKTUYECKOE
MPUMEHEHUE TTOJTYy4aeMbIX IPU ATOM
MPOYKTOB.

Hcnonb30BaTh 0OIIIEHAYYHBIC
METO/IbI TTIO3HAHUS

MIPU CaMOCTOSITEIIHBHOM
MJIAaHUPOBAHUH, TTPOBEICHUN U
ONMMCAHUH XUMHUUIECKOTO
sKcriepuMenTa (JlabopaTopHbIe
OIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaMm 06€30macHOM
paboThI B TabopaTopuu

P MCTIOJIb30BAHUH XUMHUYECKON
MOCY/IbI U 000PYIOBaHUS, & TAKKE
MpaBUJIaM OOpAIIEHHUs C BEIECTBAMU
B COOTBETCTBHM C UHCTPYKIUSAMHU
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2.4 TlpupojHble HCTOYHUKU
YIIEBOJOPOJIOB U UX
nepepadboTKa

IIpasuno apomamuunocmu, npumepsl
apoMamuyeckux coeOuHeHu.
Dur3NYECKUE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA OE€H30a U €ro
TOMOJIOTOB. PEaKIIMU 3aMEeIeHUS

B OCH30JIbHOM KOJIBLIE U YIJIEBOAOPOTHOM
panukane, peakliuy MpUCcOeTUHEHUS,
OKHCJIEHHE TOMOJIOIOB O€H3071a.
Peaxyuu snexkmpogunvrnozo samewenus.
[IpencraBnenue 06 OpUEHTUPYIOIIEM
JEHCTBUM 3aMeCTUTENEH B OCH30JIbHOM
KOJIBIIE Ha TIPUMEPE aTKUIbHBIX
paauKalioB, KapOOKCHIIBHOM,
TUAPOKCUIIBHBIN, aMHUHO- U HUTPOTPYIITI,
aTOMOB TaJIOT€HOB.

Oco0E€HHOCTH XUMUYECKUX CBOMCTB
ctuposna. [Tomumepusarnus ctupona.
CnocoObl oJTy4yeHUs U MPUMEHEHHE
apoOMaTUYECKUX YTJIEBOJOPOIOB
[Ipupoansiii ra3. [lonytHeie HEPTAHBIE
rasel. HeTh 1 €€ mpoucxoxaeHue.
KaMmeHHBI# yroib U MPOIYKTHI €T0
nepepaboTKH.

Cnoco0On1 mepepaboTKu HETH:
NEeperoHka, KPEeKUHT (TepMUUYECKHUH,
KaTATUTUIECKUN ), pUPOPMUHT, TTHUPOITU3.
[IpoaykTel mepepaboTKu HEPTH,

BBINOJIHEHUS J1a00PATOPHBIX OIBITOB
U TIPaKTUYECKUX paboT

110 ITOJYYECHHUIO U U3YYECHHIO
OpPraHUYECKUX BEILECTB.
IIpencraBiATh pe3yabTaThl
SKCIIEpUMEHTa B (hopMe 3aIUCH
YPaBHEHUI COOTBETCTBYIOLIUX
peakUnid U 1e1aTh BBIBOJBI HA UX
OCHOBE.

IIpoBONTH BEIYMCIIECHHUS

JUTSL OIIpeIENIEHUS] MOJIEK YIS PHOM
(opMyJIbl OPraHMYECKOI O BEIIECTBA
110 YPAaBHEHUIO XUMUYECKON pPEeaKIuu
Y TI0 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
o Macce (00beMy) IPOAYKTOB
CrOpaHMsI.

CamOCTOSTENBHO IUTAHUPOBATH U
OCYIIECTBIISITH CBOIO
NO3HABATEIbHYIO IEATEILHOCTD;
IPUHUMATh AKTUBHOE y4acCTHE

B IPYNIIOBOM Y4eOHOM JesTENbHOCTH
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2.5 TajoreHnpou3BOHBIC
YTIICBOIOPOJIOB

UX TIPUMEHEHHUE B TIPOMBIIIIIICHHOCTH
U B OBITY.

['eneTnueckas cBSI3b MEXY pa3IuIHBIMU
KJIacCCaMHM YIJIEBOI0PO0B

DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOJHBIX YII€BOAOPOIOB.
Peakiuu 3amenieHus rajoreHa

Ha TUJPOKCUI, HUTPOTPYIIITY,
[IUAHOTPYIITY, aMUHOTPYIIITY.

JlelicTBHE Ha TAJIOTC€HIPOU3BOAHBIC
BOJHOTO ¥ CIIUPTOBOTO pacTBOpa
miejioun. Baumoencraue
JIUTAJIOreHAJIKAHOB C MAarHUEM M IIUHKOM.
[ToHsiTHE O METAIIOOPTaHUYECKUX
coenuHeHusax. Mcmonn3oBanue
rajoreHIPOU3BOIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHsl BelleCTB M MX NMPeBpalleHn:
e JleMOHCTpanuu:

— JeMOHCTpanus PU3nUeCKux CBOMCTB
YIJIEBOIOPOIOB (PaCTBOPUMOCTB);

— Ka4eCTBEHHBIE PEaKIINU
YIJIIEBOJIOPOJIOB PA3JIMUHBIX KJIACCOB
(oOecrBeuriBaHMEe OPOMHOM MM HOAHOMN
BOJIbI, paCTBOpa NepMaHTaHaTa KaJusl,
B3aMMOJICHCTBHE alleTHUJIEHA
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C aMMHAYHBIM PAaCTBOPOM OKCHUJA
cepebpa);

— 00pa31ibl mIacTMacce, KayaykoB U
PE3UHBIL;

— koJuiekuuu «HedTb» u «YTomby,

— BugeopparmMent «Bynkanuzanus
PE3UHBDY.

e JIabopaTopHbIE OMBITHI:

— O3HAKOMJIEHHE C 00pa3amMu
IJ1aCTMAcCC, Kay4yKOB U PE3HHBI;

— MOJEIMPOBAHUE MOJIEKY
YIJIIEBOJIOPOJIOB U
rajgoreHONpPOU3BOHBIX;

— TOJIyYEHHE METAaHA U U3yYEHHUE €ro
CBOIICTB,

— TIOJYYEHHUE alleTHIICHA U U3YYEHUE €ro
CBONCTB.

e [IpakTrueckue pabOTHI:

Ne 1. TMonydenue sTuneHA U U3YYCHHE
€ro CBOWCTB.

e PacuéTHbIC 3a/a4U:

— OIIpEAEICHUE MOJIEKYJIIPHOU
(bopMyITBl OPraHUYECKOTO BEIIECTBA

10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €T0 COCTAB;
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— HaXOXXJEHHUE MOJEKYISIPHOU (HOPMYJIbI

OPraHUYeCKOT0 COCAMHEHHUS TI0 Macce
(0OBeMyY) IPOAYKTOB CrOPAHUS;
pacy€Thl M0 YPaBHEHUIO XUMHUYECKOI
peakIuu

Pa3nen 3. Kucjiopoaconep:kamme opranndeckue coeInHeHus

3.1 Chnuptsl. ®enon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MOJIeKyI (Ha IpUMEpE
METaHOJIa U 3TaHoJIa). [ OMOJIOrnueCcKuit
pan, obias popmyia, H3oMepusl,
HOMEHKJIaTypa U KjaccuuKaius
crupToB. PU3HUECKHE CBOKCTBA
cruptoB. BogopoHas cBs3b.
XUMHUUYECKHE CBOMCTBA. PEAKIINU
3aMelleHus, JeruapaTauu, OKUCICHUS,
B3aMMOJICIICTBHE C OPraHUYECKUMU U
HEOPraHUYE€CKUMHU KUCIOTAMHU.
KauecTBeHHast peakius Ha OJHOATOMHbBIE
criupThl. uznonornyeckoe qeUcTBHE
ATaHOJIa U METaHOJIa Ha OPraHU3M
yesnoBeka. CrocoObl MOay4YeHus u
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 2¢upbl, HOMEHKIATypa U
uzomepusi. OCoOOeHHOCTH (PU3UYECKHUX U
XUMHUYECKUX CBOMCTB.

PackpbiBaTh CMBICT N3y4aeMbIX
HOHATHH (BBIICIATH UX XapaKTECPHBIC
MPU3HAKK) U IPUMEHSTh ATH TOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, J1JIs1 00BICHEHUS
OTJICJIbHBIX (DAaKTOB U SIBJICHUIA.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY JIJISl COCTaBJICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON)
dbopMyJT KUCIOPOACOEPHKAITUX
OpraHUYECKUX BEIIECTB.
YcranaBnuBaTh MPUHAIJICKHOCTh
KHCJIOPOJIOCOACPKAIIIUX
OpraHUYECKUX BEIIECTB

K OIpeeTICHHOMY KJIacCy MO COCTaBY
U CTPOCHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKOM HOMEHKJIATypE;
IPUBOJIUTH TPUBUATILHBIC Ha3BAHUS
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3.2 KapGoHunbHBIE 21
COCMHCHUS:
aIIbJCTU/IBI U KETOHBI.
KapOoHOBBIE KUCIIOTHI.
CrnoxHble 3GupBbl.
Kupsr

MHOTOaTOMHBIC CIUPTHI: ITUIICHTITUKOIb
u riuuepuH. Gusnyueckre U XMMUYECKUe
CBOKMCTBA: PEAKIINM 3aMELICHHUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMH,
Ka4eCTBCHHAS PEaKIIUS

Ha MHOTOQTOMHBIE CITUPTBHI.
du3noNI0ruuecKoe JenuCcTBrE

Ha opradu3M 4esnoBeka. CriocoObl
MTOJTYYICHHS ¥ TIPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enoi. CTpoeHUE MOJIEKYJIBI, B3AUMHOE
BJIMSTHUE THIPOKCOTPYIIITHI U
6enzonbHOTO siapa. Gusnveckue
cBoiicTBa (peHona. OcoOEHHOCTH
XUMUYECKUX CBOMCTB (PeHOA.
KauectBennbie peakiuu Ha GEHOIL.
TokcuunocTs (henona. Crocoosl
TIOJTYYCHHUS ¥ IPUMEHEeHHE (PeHoa.
denonpopmanbaeruaHas CMoJia
KapOGonubHbIE COSTMHEHUS: aJThACTU/IbI
U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIIHI.
["'omomorudeckue psiibl anbIeTHAO0B U
KETOHOB, 00111ast opmyJia, U30MEPUs

U HOMeHKJaTypa. Ou3ndeckue cBOCTBa
aJbJIETUOB U KETOHOB.

OTJICJIbHBIX TIPEICTaBUTENECH

KU CJIOPOJICOAEPKAIINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEeHHE, (PU3UIECKUE U
XMMUYECKUE CBOMCTBA, BAXKHEUIINE
CIOCOOBI MOJIy4EHUS MPEJICTaBUTENICH
Pa3JIMYHBIX KIaCCOB
KHUCJIOPOJICOAEPKAIINX COSTUHECHMUI;
BBISIBJIAITh TEHETUYECKYIO CBSI3b
MEX1y HUMHU U TIOATBEPKIATh €€
HaJIM4ue ypaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKkuurii C UCMOIBb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
IToaTBepkaaTh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOM CTIIOCOOHOCTH

KU CJIOPOJICOAEPKAIINX
OpraHUYEeCKUX BEIECTB

OT (YHKIIMOHAJILHBIX TPYIII

B COCTaBE MX MOJIEKYJI, B3AUMHOI'0
BJIMSIHUSI aTOMOB U TPYIITT aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTH pean3aluu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peaKuuid.

OnuceIBaTh COCTaB, XUMHUYECKOE
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XUMHUUYECKHE CBOMCTBA aJIbJCTUIOB U
KETOHOB (PEaKIUU MPUCOCTHHCHUS).
lIpedcmasnenue o mexanuzme peaxyuti
HYK1e0@UIbHO20 NPUCOEOUHEHUSL.
OxkwuclieHue anbJIeTuI0B, KaUeCTBEHHbIE
peakiuu anbaeruaoB. CrocoObl
MOJIYYCHUS ¥ IPUMEHEHUE abJCTUIOB U
KETOHOB.

OJIHOOCHOBHBIE TIPEICITbHBIC
KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH
CTPOCHHS MOJICKYJT KapOOHOBBIX KHUCIIOT.
N3omepust u HomeHkinarypa. Gusudeckue
CBOKMCTBA, BOJIOPOJHBIE CBSI3HU.
XUMHUUYECKHE CBOMCTBA. KUCIIOTHBIE
CBOMCTBA, peakiius dTepudukanuu,
pPEeaKIu C y4aCTUEM YTJIEBOJOPOIHOTO
paaukana.

[TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE 3(DUPBI, aHeUOpUObL,
2a102eHaAH2UOPUObL, AMUObL, HUMPUILBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHOM
KHUCIIOTHI.

MHuorooOpa3zue KapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHUE U PUMEHEHHE KUPOB U
YIJIEBOJIOB, XapaKTepHU30BaTh X
3HaYEHUE JIJIsl )KU3HEICATEIbHOCTH
OpTaHU3MOB.

Oco3HaBaTh ONACHOCTH BO3/IEHCTBUSA
Ha JKUBBIE OPTaHU3MBbI OIPEIEICHHBIX
KHUCIJIOPOJCOE PKALINX
OpPraHUYECKUX BEUIECTB U MOSCHATH
Ha MpUMEpPax CrocoObl YMEHbIIECHUS
¥ TIPEJOTBPAIEHUS UX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHM3M YEJIOBEKA.
Hcnonb3oBaTh 001IEHAYYHBIE
METO/IbI TTO3HAHUS

P CaMOCTOSITETEHOM
IUTAHUPOBAHUU, TIPOBEJICHUN U
OTNKMCAaHUU XUMUYECKOTO
JKCIIEPUMEHTA (JJTabOpaTOpHbIC
OTIBITHI U TPAKTUYCCKHE PAOOTHI).
CrnenoBarh npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu

IIPU UCTIOJTb30BAHUU XUMHUUYECKOM
HOCYJIbl U 000PYIOBaHUS, a TAKKE
paBUiIaM OOpalIeHHsI C BEUIECTBAMHU
B COOTBETCTBUU C UHCTPYKIUSIMU
BBITIOJTHEHUS JTAOOPATOPHBIX OMBITOB
U TIPaKTUYECKUX paboT

10 TIOJTYYEHUIO U U3YICHHUIO
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3.3  VYrueBoasl

[IpencraButenu BoICIINX KaPOOHOBBIX
KHCJIOT: CTeapUHOBAas, MaJIbMUTHHOBAS,
OJICUHOBAS, JIUHO.Ie8A5, TUHONEHOBAS
KUCJIOTHI. CrocOoOBI MOJTydeHHS U
PUMEHEHHE KapOOHOBBIX KUCJIOT.
Crnoxwusie a¢upsl. ['omonoruueckuii psi,
obmas popMyia, H30MepHs U
HOMEHKJIaTypa.

Kupsr. ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA KUPOB: TUIPOJIN3
B KMCJION U LIEJIOYHOMN Cpeaax.
Oco0EHHOCTH CBOMCTB KHPOB,
coJIepXKaluX OCTaTKW HETPEeeIbHBIX
KUPHBIX KUCTIOT. JKHpHI B IpHpo/Ie.
MpE114 KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Motoliee aencteue. [lonamue
0 CUHMEeMUYEeCKUX MOIOWUX CPeOCBAX
(CMC)

OO6mas xapakKTepruCcTHKa yrieBOIO0B.
Knaccudukarus yriieBoaoB (MOHO-, TH-
U TIOJIUCaXapHU/Ibl).

MoHocaxapuibl: TTH0K03a, (PyKTO3a,
pubo03a, rajlakTo3a, Ae30KCuprdo3a.
du3nyecKkre CBOMCTBA M HAX0XKICHUE

B nipupojie. otocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepus Ha npumepe MOaeK) bl

OpPraHUYECKUX BEILECTB.
IIpencraBiATh pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3aIlucu
YPaBHEHHUI COOTBETCTBYIOLIUX
pEeaKIuid U 1e1aTh BBIBOJBI HA UX
OCHOBE.

IIpoBONTH BEIYMCIIECHHUS

JUISL OTIPENIETIEHUS MOJIEKYJIIIPHON
(dbopMyJIbl OPraHUYECKOr0 BElEeCTBa
110 YPABHEHUIO XUMUYECKON PEAKIIUU
Y 110 MaCCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €TI0 COCTAB,
a TaKXXe Ha OIpe/IeJICHUE 101
BBIXO/1a IPOAYKTA PEAKIINU

OT TEOPETUYECKH BO3MOKHOTO.
CaMOCTOATENBHO TUIAHUPOBATh U
OCYHIECTBIAATh CBOIO
NIO3HABATENbHYIO AEATEIbHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBOM y4eOHOW NeSTEILHOCTU
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2NII0K03bl, npoexkyuu Xeyopca, o- u f-
AHOMepbl 2NIIOKO3bL.

XUMHUUYECKUE CBOMCTBA TJIFOKO3BL:

C Y4aCTHUEM CIIUPTOBBIX U AJIbJECTUIHON
TPYII, CIIUPTOBOE U MOJOYHOKHUCIIOE
OpO>KEHHE TITHOKO3BI.

[IpuMeHEHUE TIIIOKO3bI, €€ 3HAUCHUE

B KU3HEAECATEIbHOCTH OpraHu3Ma.
Jucaxapuabl: caxapo3a, MajabT03a U
nakTo3a. BoccranasnuBaromye u
HEBOCCTAHABJIMBAIOIINE AUCAXAPU/IBI.
I'mppomus caxapo3sbl. Haxoxnenne

B [IPUPOJIE U IPUMEHEHUE.
[Tonucaxapuipl: Kpaxmall, TIIMKOTEH U
uesntosio3a. CTpoeHne MakpoOMOJIEKYIT
Kpaxmajia, TJIMKOT€HA U LEJUTFOI03bI.
du3MYECKHUe CBOMCTBA KpaxMaia u
LEJUTI0JI03bl. XUMHUYECKUE CBOMCTBA
Kpaxmaiia (THApPOJIU3, KaueCTBEHHAS
peakuus ¢ HoaoM). XuMUYECKUe
CBOMCTBA LIEJUTIOJIO3bI (TUAPOIU3,
peakuus noixydeHue 3pupon
1e/uTt0J10361). [ToHsATHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN IIEJIK).
JKCIepUMEHTAIbHbIE METO/bI
H3Yy4eHMsI BelleCTB U UX NMPeBpalleHui:



e J/lemoHCTpanuu:
— CBOMCTBa CIUPTOB: PAaCTBOPUMOCTH
B BOJIE€, B3aMMOJICHCTBHE dTAaHOJIA

C HAaTPUCM, OKHCJICHUC 3THIJIOBOTO CITMPTA

JUXPOMAaTOM Kaysl (BO3MOKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB);

— Ka4CCTBCHHBIC PCAaKIIMH aJIbACTHUIOB.

C aMMHAa4YHbIM pacTBOPOM OKCH/JIa
cepeopa u ruapokcugom meau(ll);

— XHMMHWYECKHE CBOMCTBA pacTBOpa
YKCYCHOMW KUCJIOTBI.

e JlabopaTopHbI€ OMBITHI:

— peakuus TIIHULEPUHA C TUIPOKCUIOM
meau(ll);

— OKHCIIEHHE 3TUIIOBOTO CIIUPTA

B QJIBJETHU/I PACKAIEHHON MEIHOM
MTPOBOJIOKOM;

— B3aUMOJEHCTBHUE PACTBOPA IITHOKO3BI
¢ ruapokcugom meau(ll);

— B3aI/IMO)ICI>'ICTBI/Ie Kpaxmalia ¢ HOJ0M.

e [IpakTrueckue pabOTHI:

Ne 2. Perienue skcriepuMeHTaIbHbIX
3a1a4 o TeMe «CrupThl U (DEHONBIY;
Ne 3. Pemenue sxcriepuMeHTaIbHbIX
3aja4 o teMe «KapOoHOBbIE KUCIOTHI.
Cnoxubie 3¢upb.

e PacuérHpie 3a1auun:
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Hroro no pazneny

41

— ompeJelieHNe MOJIEKYISIPHOM
(opMyIIBI OPraHUYECKOTO BEIIECTBA

TI0 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €0 COCTAaB; IO Macce
(0OBeMy) IPOAYKTOB CTOPAHHS;

M0 KOJIMYECTBY BemiecTBa (Macce,
00BbEMY) TIPOTYKTOB PEaKINK /I
HCXOJIHBIX BEIICCTB,;

— pelIEHUE PaCYETHBIX 3a/1a4

Ha OIPEJICIICHUE JIOJH BhIX0/Ia MPOIYKTa
PEAKIIUK OT TCOPETHUYCCKH BO3MOXKHOT'O

Pa3znen 4. A3zorcoaep:kaiue opraHuIecKne coeTHHeHns

41 AMUHBL
AMWHOKHUCJIOTHI. beku

12

AMUHBI — OPraHUYECKUE MPOU3BOTHBIC
ammuaka. Knaccudukanys aMuHOB:
anudaTHIecKue U apoOMaTHICCKUE;
MIEpBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crpoenune moseky, odmas popmyina,
H30MepHsl, HOMCHKJIATypa U (PU3HIECKUe
cBolicTBa. XMMHUUYECKOE CBOMCTBA
ampaTUIeCKUX aMUHOB. OCHOBHBIEC
CBOMCTBA, aJIKUJIUPOBAHUE, PEAKITUU

C Q30TUCTOMN KHUCJIOTOM.

Coin aJIKnIaMMOHHUS.

AHWINH — NPEJICTABUTEIIh AMUHOB
apomaTtuueckoro psijaa. CtpoeHue
aHunuHa. B3anmMHoe BIMsHUE TPYIIT

PackpbiBaTh CMBICHT H3ydaeMbIX
NOHATHH (BBIICIATH UX XapaKTepPHBIC
MPU3HAKK) U IPUMEHSTh ATH TOHATHS
IIPU OTNIMCAHUU COCTaBA U CTPOCHUS
BEILECTB, 111 00bICHEHUS
OTJIETIbHBIX (DAKTOB U SIBJICHUM.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOM, COKPAIIEHHOM)
dbopMyI azoTcoaepKaIIUX
OpPraHMYECKUX BEIICCTB.

Onpenensite MPUHAAIICKHOCTD
a30TOCOJIEPIKAIINX BEIIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
OCco0EHHOCTH XUMHYECKUX CBOMCTB
aHunuHa. KauecTBeHHbIE peaknu

Ha aHWJIMH.

Cnoco0ObI MOJTy4eHHE U IPUMEHEHHE
amdaTHIeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH30JIa.

AmuHOKuUCIIOTE. HOMEHKIIaTypa u
nzomepusi. OTAeabHbIC PEICTABUTEIIN
0-aMUHOKHCJIOT: TJIMIVH, aJJaHWH,
Qenunananum, ceput, 21ymamMuHo8as
Kucioma, 1u3un, yucmeur. Onmuyeckast
uzomepust AMUHOKUCTION.:

D- u L-amunoxucromeor.

dusnyeckue cBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMMHOKHUCJIIOT KaK
aM(OTEpHBIX OPTAHUYECKUX COCAUHEHU,
peaKiys MOJIMKOHICHCAIINH,
o0Opa3zoBaHuE MENTUIHON CBSI3HU.
buonornyeckoe 3HaUeHHE aMUHOKHUCIIOT.
CuHTE3 NIENTUIOB.

benku kak nmpupogHbIE TTOTUMEDHI.
[TepBuyHasi, BTOpuyHas U TpETHUHAS
CTPYKTypa 0elIK0oB. XUMUYECKHE
CBOMCTBa OEJIKOB: THAPOJIU3,
JIeHaTypaIusl, KaueCTBEHHBIE PEaKIIUU

Ha OCJIKH.

K ONPEICIICHHOMY KJIACCY MO COCTaBY
U CTPOCHHUIO, HAa3bIBATh UX

110 CUCTEMATUYE€CKONH HOMEHKIIATYPE;
MPUBOAUTH TPUBUAJIbHBIC Ha3BAHUS
OT/ACIBHBIX IIPEACTABUTEIIECH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHUE, PU3NYECKUE U
XUMHUYECKME CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJTY4EHUS TUITUYHBIX
MPEACTaBUTENICH a30TCOACPKAIUX
COCOUHCHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSICHATH Ha TpUMEpax 3HAYEHUe
O€JIKOB ISl OpraHr3Ma 4eJaoBeKa.
[TpoBOAUTE BEIYKCIICHUS

JUJISL ONTPEAETICHUS MOJIEKYIISIPHOM
(bopMyJIbI OpraHUYECKOro BEleCTBa
110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIMX B €0 COCTAaB,
a TAKXKe 10 YPaBHEHUSIM XUMUYECKUX
pEaKIuu.

Hcnonbs3oBaTh 00IIEHAayYHbIE
METOJIbI TO3HAHUS

IIPU CaMOCTOSITEILHOM
MJIAHUPOBAHUM, TPOBEACHUU U
OIMMCAaHUU XUMHYECKOI'O
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Ilonamue 06 asomcodepicaujux
2emepoYUKIUYECKUX COCOUHEHUSIX.
Tupumuounosvie u nypurosovie
ocHoganus. Hykneunosvie kuciomeo:
cocmas, cmpoenue u buoaocuieckoe
pob.

IKCIEPUMEHTAIbHbIE METOABI
M3Y4YEHHS BEIeCTB M UX NPeBPALeHUN:
e J/[emoHCTpanuu:

— pacTBOpeHHE OCJIKOB B BOJIE;

— JeHaTypauus OeJIKOB PU HarpeBaHUH;
— IIBETHbIE peaKklnu OEJIKOB.

e [IpakTrueckue pabOTHI:

Ne 4. Penrenue sxkcriepuMeHTaIbHBIX
3aJ1a4 1o TeMe «A30TcoepKalme
OpPraHUYECKUE COCTUHEHUS Y,

Ne 5 Pemenue skcriepuMeHTaIbHbBIX
3aja4 no reMe «Pacno3HaBaHue
OpPraHUYECKUX COCAUHEHUN.

e PacuéTHbIC 3aJa4H:

— ONpPENEIICHUE MOJIEKYJIIPHON
(opMyJIbl OPraHMYECKOT 0 BEIIECTBA

10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIUX B €r0 COCTaB; [0 Macce
(00BEeMy) IPOAYKTOB CTOPAHHS;

10 KOJIMYECTBY BelecTna (Macce,

JKCTIEpUMeEHTa (J1TabopaTopHbIe
OITBITHI ¥ IPAKTUYECKUE PAOOTHI).
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIISATh CBOKO
IIO3HABATEIIbHYIO IEATEIBHOCTD;
IPUHUMATh AKTUBHOE y4acCTHE

B IPYNIOBON Y4eOHOM AEeSTEIbHOCTH
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Htoro no pazneny

12

00bEMY) IPOTYKTOB PEAKITHH

U/WITA UCXOTHBIX BEIECTB;

— pelieHre pacuETHBIX 33124

Ha OMpEJICNICHNE JI0JIM BBIXO/Ia MPOYKTa
PEaKIUK OT TEOPETHUYCSCKH BO3MOKHOTO

Pa3nen 5. BoicokoMoJieKy IsipHbI€e COeTUHEHUS

5.1 BbICOKOMOJNEKYIISIPHBIE
COCTUHEHUS

6

OCHOBHBbIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHU:
MOHOMEpP, MOJMMEP, CTPYKTYPHOE 3BEHO,
CTEINEHb MOJMMEpU3aIuU, CPEIHSISA
MoJieKysipHas Mmacca. OCHOBHBIE METObI
CHUHTE3a BRICOKOMOJICKYJISIPHBIX
COEAMHEHUHN — MOJUMEPU3ALUS U
NoJIMKOHJeHcauust. [Ipedcmagnenue

0 cmepeopezyiApHOCU U
HAOMONEKYIAPHOU CIMPYKmMype
NOUMEPO8, 3a8UCUMOCTL CBOUCTE
NOJUMEPO8 OM UX MOJIEKYAAPHO20 U
HAOMOAEKYAAPHO20 CMPOEHUSL.
[Tomumepnsbie matepuainsl. [nmactmaccsr
(MOJIMATHIIEH, TIOJUIPOITHIICH,
MOJIMBUHUWIXJIOPUJ, TIOJIUCTHPOT,
MOJIMMETUIIMETAKPUJIAT, TOJIMKapOOHATHI,
noymdITUIeHTepedTanar). Y Tuian3anus u
nepepadoTKa TIacTHKA.

DnacToMephl: HaTypalbHbIMH,

Bnanetrs nzydyaeMbIMU XUMHUYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICI
U3y4aeMbIX TIOHATUN U MIPUMEHSTh
9T MOHATHS MIPU ONMKUCAHUU COCTaBa
Y CTPOCHHUS BBICOKOMOJIEKYIISIPHBIX
OpraHUYECKHUX BEIIECTB,

JU1s1 OOBSICHEHUS OTACBHBIX (PAKTOB
Y SIBJICHUU.

Hcnonp30BaTh XMMUYECKYIO
CHUMBOJIMKY IS COCTABIICHHS
CTPYKTYPHBIX (hOpPMYJT BEIIECTB
(MOHOMEpPOB U TIOJIUMEPOB) U
YPaBHEHUN PEAKLUHI MTOJIUMEPU3ALNU
U TIOJIMKOHICHCAIIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE€ CBOMCTBA U MPUMEHEHHUE
Kay4yKoB, Hanboee
pacnpocTpaHEHHBIX BUAOB IJIACTMACC
Y BOJIOKOH.

Hcnonbs3oBaTh 0OOIICHAYYHbIE
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Hroro no pazneny
OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

CHUHTETHYCCKHE KaydyKu (OyTaareHOBBIN,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U
CHWJIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbl€ (IIEpCTh, HIEIIK),
MCKYCCTBCHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).

Ilonumepsvl cneyuanbHo20 HA3HAYEHUSL
(megnoHn, kesnap, INeKmponposoosujue
noaumepwl, buopasiazaemvie NOJUMEPbL).
JKCIepUMEHTAIbHbIE MEeTO/bI
M3Y4YCHHs BEIEeCTB M UX NPeBPALCHUN:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3lamu
MPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

e [IpakTrueckue pabOTHI:

Ne 8. Pemenue skcriepuMeHTaIbHBIX
3aja4 no reMe «Pacno3HaBaHue
IJ1ACTMACC U BOJIOKOHY

METOJbI IO3HAHUS
IPU CAMOCTOSITEIIBHOM
IIJIJAHUPOBAHUH, IPOBEJCHUN U
ONMHMCAHUH XUMHUYECKOTO
sKcniepuMenTa (JlabopaTopHbIC
OTIBITHI U TPAKTUYECKHIE PAOOTHI)
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11 KJIACC

HanmenoBanue
No KommuaecTBo
pa3lielioB U TeM
/1t JacoB
y4e0HOro peiMeTa
Paznen 1. Teopernueckue 0OCHOBbI XUMHH
1.1 Crpoenue atoma. 9
[Tepuonnueckuit 3aKOH
u [lepnoanueckas
CUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. MenneneeBa

[IporpammHoe copepxaHue

AtoM. CocTaB aTOMHBIX sJIEp.
XUMHYECKUH 31eMEHT. M30TOmEI.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHAS NPUPOOA DNIEKMPOHA.
CtpoeHue 1eKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbLE YUCIIA.
DHEpreTUYecKne YpOBHU U MOTYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKUX 3JIeMEHTOB (S-, p-, d-, f-
aJeMeHThI). Pacrnpesenenue 3JIeKTPOHOB
110 AaTOMHBIM OPOUTAIISIM; NPUHYUN
MUHUMYMA 3Hepeuu, npunyun llaynu,
npasuo XyHoa. JNeKTPOHHBIC
KOH(UTypaIuyi aTOMOB 3J1IeMeHTOB | — IV
NIEPUOJIOB B OCHOBHOM U BO30Y>K/ICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOH(PUTYpALTUT
HOHOB.

Tousmue 06 snepauu uonuzayuu,
9HepeUuu cpooCcmea K 2J1eKmpoH).
DIEKTPOOTPUIIATENBHOCTb.
[Tepunoguueckuit 3akoH u llepuoanueckas

OcHOBHBIE BUJIBI ACSITEILHOCTH
o0y4Jaromuxcs

PackpbIBaTh CMBICIT HU3y9aeMBbIX
HNOHATHH (BBIICSTH UX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSATH 3TH TIOHITHS
MIPU ONUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 1JIs1 00bSICHEHHUSI
OTJEIbHBIX (DAaKTOB U SIBJIICHUM.
PackpbIBaTh CMBICI IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JTEMOHCTPHUPOBATH €TO
CHUCTEMATU3HPYIOIIYIO,
OOBSCHUTETFHYIO U
MPOTHOCTUYECKYIO (DYHKITUH.
XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30YKJIEHHOM COCTOSTHUN) U MOHOB
XUMHUYECKHUX dJIeMeHTOB 1 — 4
TIEPHOJIOB M KX BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YS IIOHSTHS
S-, p-, d-27eKTPOHHBIC OPOUTAIIH,
SHEPreTUYECKUEC YPOBHHU.

OOBACHATD 3aKOHOMEPHOCTHU
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1.2 CrpocHue BeliecTra.
MHuoroob6pasue
BEIIECTB

11

CHCTEMa XMMHUYCCKHUX DJIIEMECHTOB
.. MenneneeBa. CBsi3b
[Tepronueckoro 3aKoHa u
[lepuoandeckoit cucTeMbl XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TeOopUen
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHCHHMS CBOMCTB XUMUYCCKHUX
AJIEMEHTOB U 00Pa3yeMbIX UMH ITPOCTHIX
Y CIJIO’KHBIX BELIECTB IO IPYIIaM U
neprojiaM. 3Ha4YeHUE NEPUOANIECKOTO
3akoHa JI.1. Menneneena.
JKCnepUMEHTAIbHbIE METObI

H3y4eHMs BelleCTB U UX NMPeBPAalleHUi:

e J/[emoHCTpanuu:

— Buabl TabauI «lleproanueckas
CHUCTEMa XMMHUUCCKHUX DJIEMECHTOB

J.. MenpaeneeBay

XuMudeckas CBA3b. Buabl Xummueckoun
CBSI3M: KOBaJICHTHAsI, MOHHAs,
MeTautndeckasi. MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-AKIENITOPHBIN.
OHeprus u ajuHa cBs3u. [lonspHoCTb,
HAMPAaBJIECHHOCTh U HACHIIIIAEMOCTh
KOBaJIEHTHOU CBsA3U. KpaTHbIe CBSI3M.
Bonoponnas cBa3b. MeXMOJIEKYJIIpHbIE
B3aMO/ICHICTBUS.

M3MEHCHHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COCJIMHCHUM

10 TIEpUOAaM U Ipynmnam
[Tepronnueckor CHCTEMBI

1. . MenpaeneeBa

PackpbIiBaTh CMBICT U3y4aeMBbIX
HNOHATHH (BBIIEIATH UX XapaKTePHbIE
MIPU3HAKN) U IPUMEHSTh ITH TOHATHUS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEILECTB, A1 OOBICHEHUS
OTJIeJIbHBIX (DaKTOB U SIBJICHUM.
Onpenenats BUAbI XUMUYECKON
CBSI3U (KOBAJICHTHOM, HOHHOM,
METAJUTMYECKOMN, BOAOPOTHOM)

B COCIMHEHUSX, THII
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BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH
aToOMOB. [ ubpuouszayus amommsix
opbumazeti. CBsI3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C HX
FEOMETPUYECKUM CTPOEHUEM

(Ha mpuMepe coeTMHEHUH JIEMEHTOB
BTOPOTO TEPHOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX
coennHeHUX. COCTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelib,
muranabl. KoopamHanoHHOE Yucio.
HomMenknaTypa KOMIUIEKCHBIX
coeIMHEHUM. 3HaUYE€HNE KOMIUIEKCHBIX
coequHeHui. Ilonstue

0 KOOPJAVMHAMOHHON XUMHH.
BemecTBa MonekynsipHoro u
HEMOJIEKYJISIPHOTO CTPOCHHUS.

TUnbl KPUCTATUIMYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOWCTBA BEIIIECTB.
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. [Ipencrasienue
0 KOJUTOUJIHBIX pacTBopax. CrocoOs
BBIPKEHUSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBas JI0JIsl BEIIeCTBa B pacTBOPE,
MOJIsIpHasi KOHLIeHTpalusl. HaceiienHsie
Y HEHACBIILIEHHbIE PACTBOPHI,
pactBOpuMOCTb. KprcTtamioruaparst.

KPUCTAIUIMYECKON PEIIETKH
KOHKpPETHOT'O BELIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsI3U (OOMEHHBIHN U
JIOHOPHO-aKILIETITOPHBII).
OnpenensaTs BaJIEHTHOCTh U CTETICHb
OKHUCJICHUS XUMUYECKUX JIEMEHTOB

B COCAMHCHUAX PA3JIMIHOr0o COCTaBa.

OOBACHATH 3aBUCHMOCTH CBOMCTB
BCILIECTB OT BUJIa XMMHUECKOM CBSI3H
Y TUIIA KPUCTAIUIMYECKON PEIIETKH.
[IpoBOANTH BHIYKCIECHUSA

C MCTOJIb30BAaHUEM MOHATHUS
«MaccoBasl J10JIs BellecTBa

B pPacTBOpPE»
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1.3 XuMmudeckue peakiuu

19

Krnaccuduxamnus n HoMmeHKIaTypa
HEOPTaHUYECKUX BEILIECTB.
JKCIepUMEHTAIbHbIE METO/bI

U3Y4YeHNs BellleCTB U UX NMpeBpaLlleHUI:

e JleMOHCTpauuu:

— MOJENN KPUCTAJUIMYECKUX PELIETOK.
e PacuérHble 3a1a4u:

— C UCIOJIb30BAaHUEM TTOHITUHI
«MaccoBasi 10JIsl paCTBOPEHHOTO
BEIIECTBAY, «MOJIIPHAS KOHIICHTAIUS»
Krnaccudukarust XUMUYECKUX peakIuii
B HEOPTaHMYECKON U OpraHuY€eCKOu
XUMHUH. 3aKOH COXPAHEHUSI MACChI
BEIIECTB; 3aKOH COXpaHEHUS U
IpeBpaIeHusl SHEPTUU MTPU XUMUYECKUX
peakuusx. TemnoBbie 3P HeKTsI
XUMHUYECKUX PEAKIIHM.
TepMoXUMUYECKHE YPABHEHUS.
CKOpOoCTh XUMHUYECKOI peaKInu, ee
3aBUCUMOCTD OT Pa3JIMYHBIX (PAKTOPOB.
["'omoreHHbI€ ¥ T€TEPOreHHBIE PEaKIIH.
Karamu3 u katanuzatopsl.

OO6patumbie U HEOOpaTUMBIE PEAKIIHH.
Xumunueckoe paBHoBecue. KoHcranTa
XUMHUYECKOT0 paBHOBecUsl. DaKTOpBl,
BIIUSIONIME HA MOJIOKEHNE XUMUUECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBICHHUE

PackpbIBaTh CMBICH U3ydaeMbIX
TIOHSATHUH (BBIIEIATH MX XapaKTEPHBIE
NPU3HAKHN) U IPUMEHSITh STH MOHSATHUS
IIPU ONMCAHUU COCTABA U CTPOCHHUS
BEILECTB, 111 00bICHEHUS
OTJENbHBIX (DAKTOB U SIBJICHUU.
KrnaccudunupoBaTh XuMu4yecKkue
peaKuy Mo Pa3INYHbIM IPU3HAKAM
(4rcIy U COCTaBY pearnpyrommx
BEIIECTB, TEINIOBOMY 3P eKTy
peaKIn, U3MEHEHUIO CTEIIECHEN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, Y4aCTHUIO
KaTaJiM3aTopa u T.I1.);
CaMOCTOSITETTLHO BHIOUPATH
OCHOBAHUS U KPUTEPHUH

JUTSL KJIacCU(PUKALUA XUMUYECKUX
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Y KOHLEHTpPAIMK BEIIECTB, YYACTBYIOIIMX PEaKIUH.

B peakuuu. [ Ipunmun Jle [laTenbe.
DIEKTPOIUTHYECKAS] JUCCOLAIIS.
CusibHBIE U ClIa0bIe JIEKTPOJIUTHI.
Crenenb nuccouuauuu. HMonnoe
npoussedeHnue 600bi. Cpesia BOJHBIX
PacTBOPOB: KUCJIOTHAsl, HEUTpaJIbHas,
menovHas. BogopoaHeii mokasaresns
(pH) pactBopa. ['maponus coneii.
Peakiiuu nonHoro oomeHa.
OKuCINTENHHO-BOCCTAHOBUTEIBHBIC
peakiuu. CTeneHb OKUCIICHHUS.
OkuciuTenb 1 BOCCTAHOBUTEb.
[Tpouecchl okucnenus u
BOCCTaHOBJICHHU. BaxxHeiimme
OKHCITUTEN U BOCCTaHOBUTEIU. MeTo
ANIEKTPOHHOTO OasiaHca. IJIEKTPOIIU3
pPacTBOPOB U PacIIaBOB BEILIECTB.
JKCIepUMEHTAIbHbIE METO/bI
H3y4eHMsI BelIeCTB U UX
NpeBPALLCHMIA:

e JleMOHCTpauuu:

— pa3noKeHue MEePOKCUJIa BOJOPOIa
B [IPUCYTCTBUHU KaTaau3aTropa.

e JlabopaTopHBI€ OMBITHI:

— IPOBEAECHUE PEAKIIUN HOHHOTO
oOMeHa;

OOBACHATH 3aKOHOMEPHOCTU
MPOTEKAHUS XUMUYECKUX PEaKIIHiA

C YY4ETOM UX JHEPreTUYECKUX
XapaKTEPUCTUK, XapaKTEP U3MEHEHUS
CKOPOCTH XMMHUYECKON PEAKIINU

B 3aBUCHMOCTH OT Pa3IMYHbIX
(akTOpOB, a TAKIKE XapaKTep
CMEILECHUSI XUMUYECKOTO PABHOBECHS
MO/ BJUSTHUEM BHELTHUX
BO3/ICUCTBUMN (ITPUHIIUIT

Jle lllaTense).

PackpeiBaTh CyniHOCTb:
OKHCIIUTETbHO-BOCCTAHOBUTEJIHHBIX
peaKkIuii MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OanaHca 3TUX
peakIuii; peakiyii HOHHOTO 0OMeHa
MyTEM COCTAaBJICHUS UX MOJHBIX U
COKpaIIEHHBIX MIOHHBIX YPaBHEHUMH;
peaKuuii TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa30oBaHus

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB
IIMHKA U aJTFOMUHUA).

[TIpoBOAUTE 1 ONUCHIBATH
XAMHWYECKUN SKCIICPUMEHT:
OMpeJIeTIEHUE CPEAbl BOIHBIX
pPacTBOPOB BEILIECTB; IPOBEAECHUE
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Hroro no pazneny

39

— OIpeJeNeHne CPeIbl PAaCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO
WHIKATOpA.

e [IpakTrueckue pabOThI:

Ne 1. Biustauie paznuaabix GakTopoB
Ha CKOPOCTh XMMUYECKON peakiinu;

Ne 2. Bnusinuie paznnasbix GakTopoB

HAa MOJIOKEHNE XUMUYECKOTO paBHOBECHS;
Ne 3. XuMuueckue peakiiii B pacTBOpax

AJIEKTPOJIUTOB.
e Pacu€THbie 3a1aun:

— Ppacy€Thl MacChl BELLIECTBA

WK 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WK 00BEMY OJIHOTO U3 YYaCTBYIOIINX
B PEAKIIMU BEILIECTB;

— BBIUYMCJIEHUE MACCOBOU 10U U
MOJISIPHOM KOHIIEHTpAIMHU BEILIECTBA

B PacTBOpE;

— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOYKTa
peaKInu, €CJIM OJTHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C OMPEICIICHHON
MAaCCOBOM J0JIEH PAaCTBOPEHHOTO
BEIECTBA

peaxkuii HFOHHOro OOMEHa; U3y4EeHHE
BIIMSTHUSI PA3JIMUHBIX (DaKTOPOB

Ha CKOPOCTb PEAKIIMI U MOJIOKEHUE
XUMHYECKOTO PaBHOBECHSI.
CnenoBaTh npaBujam MoJIb30BAHUS
XUMHUYECKOUN MOCYJION U
1a00paTOPHBIM 000PYIOBAHUEM.
[IpencraBisTh pe3ysbTaThl
XUMHYECKOTO IKCIIEpUMEHTa

B (hopMe 3anucH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUN

U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOAUTH BHIYHMCIICHUS:

C MCTIOJIb30BAHUEM MTOHSTHS
«MaccoBas J10Jis1 BELIECTBA

B PacTBOPE», a TAKXKe 10 ypaBHEHUSIM
XUMHUYECKHUX pPeakluii, B TOM YHCIIe
TEPMOXUMUYECKUE PACUETHI
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Pa3nen 2. Heopranuueckasi XuMusi
2.1 Hewmerambl

31

ITonoxeHue HeMETaIoOB

B [leproandeckolt cucteMe XUMHYECKUX
anemenToB .M. MenaeneeBa u
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBAa HEMETAJIJIOB.
AJIOTpONUs HEMETAIUIOB (Ha MpUMeEpe
KHCIIOpO/JIa, cephl, hocdopa u yriaepoaa).
Bonopon. [Monyyenue, pusznueckue u
XHUMHYCCKHE CBOMCTBA (peakinu

¢ MeTaJulaMHM 1 HeMeTajlaMHu,
BOCCTAHOBJICHHE OKCHJIOB M COJICH).
I'mapunel. TOIUIMBHBIE 3JIEMEHTHI.
I'anorensl. Haxoxnenue B nmpupoe,
CIOCOOBI TTONTydeHUs (PU3UUECKUE U
XUMHWYECKHE CBOMCTBA.
I'anorenoBogopobl. BaxHueiimme
KHCJIOPOJICOACPKAIIUE COSTUHEHUS
rajioreHoB. JlabopaTopHsbie U
IPOMBIITIIEHHBIE CTIOCOOBI TTOJTYUCHHUS
rajoreHoB. [I[pumMeHeHne rajJoreHoB U Uux
COEeIUHEHUM.

Kucnopon, o3oH. JlaboparopHbie
MIPOMBIIIJIEHHBIE CITIOCOOBI TTOJTYYeHUS
Kuciopoia. Gu3nyeckre 1 XUMUYECKUE
CBOMCTBA KHCIIOPOJa U 030HA; UX
npuMeHeHre. OKCUIBI U TIEPOKCHUJIBI.

PackpbiBaTh CMBICH U3y4aeMbIX
HOHATHH (BBIIENATH UX XapaKTEPHBIC
NIPU3HAKK) U IPUMEHSATH OTH TIOHATHS
IIPH ONTMCAaHUU COCTaBa U CTPOCHMUSI
BEILECTB, U1 OOBSICHEHUS
OTJICTILHBIX (DAKTOB W SIBIICHHM.
OOBsCHATH 001IME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB HEMETAILJIOB U
UX COCIMHEHUH C YUETOM CTPOCHUS
UX aTOMOB U TTOJIOKEHUS

B [lepuonunueckoii cucreme
XUMUYECKUX IJIEMEHTOB

. 1. Menneneena.
XapakTepu30BaTh (OMHUCHIBATS)
o011e XUMHUYECKHE CBOMCTBA
HEMETAJUIOB, UX BaXKHEHIIINX
COCTMHEHUH, TTIOATBEPKAAsT 3TO
OTMKCaHKE MPUMEpPaMH ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIunu.

CocTaBnsTh ypaBHEHHUS
OKHCJIMTEIIbHO-BOCCTAHOBHTEIIBHBIX
peakIuil U peakiuii HOHHOTO 0OMeHa
U PACKPBIBATh UX CYITHOCTh

C TIOMOIIILIO AJIEKTPOHHOTO OajlaHca
Y NOHHBIX YPaBHECHHM.
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Cepa. Haxoxnenue B npupojie, CnocoObl
NOJIy4eHHUs, PU3NYECKUE U XUMUYECKUE
coiictBa. CepoBO0pO, CYIbQUIBI.
Oxcupl cepbi(1V) u (V). Cepaucras u
CEpHas KUCJIOThI U UX COJIH.
OcoOeHHOCTH CBOWMCTB CEPHOI KUCIIOTHI.
[Ipumenenue cepbl ¥ €€ COeTMHEHUI.
A3zot. Haxoxaenue B mpupojie, CiocoObl
MOJTY9ICHHUS, PU3HICCKUEC M XUMUYECKHEC
CBOMCTBAa. AMMMAaK, HUTPUbI. OKCHIbI
a3oTa. A30THCTasl U A30THAsI KUCJIOTHI U
ux coii. OCOOEHHOCTU CBOMCTB a30THOM
KUCIOTHI. [Ipumenenne azora u ero
COEIMHEHUN. A30THBIE YA0OOpEHHUS.
®ocdop. Haxoxaenue B mpupoje,
CHocoObI MOTydeHUs!, PU3HUECKHUE U
XUMHUYecKue cBorcTBa. dochunpl u
dochun. Oxcunst Gocdopa,
oprodochopHas KUCTIOTa U €€ COJIH.
Memadghpocopnas u nupoghocghopnas
Kuciomol, ghocghopucmast u
gochoprosamucmasn Kuciomoi.
ITpumenenue docdopa u ero
coequHeHuit. @ocpopHbie ynoOpeHHUs.
Yrnepon. Haxoxaenue B mpupoje,
CIIOCOOBI MOJTydeHus, Pu3ndecKue u
XUMUYECKUe CBOMCTBA. OKCU/IBI

XapakTepu30BaTh BIHUSIHUE
HEMETAJUIOB U UX COEAUHECHUHN

Ha KUBbIC OPTaHU3MbI; OITUCHIBAThH
MPUMEHEHHE B Pa3IMYHBIX 001ACTIX
MIPAKTUYECKON AEATEIbHOCTH
YEJI0BEKa.

[ToarBepkaaTe CylmecTBOBaHUE
TEHETUYECKOU CBA3U MEXKIY
HEOPraHWYECKUMU BEILIECTBAMU

C IOMOIIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuil.

[IpoBoauTh peakuuu,
MTOATBEPKIAOIINE KaYE€CTBEHHBIN
COCTaB BELIECTB; PacllO3HaBaTh
ONBITHBIM MYTEM aHUOHBI,
IIPUCYTCTBYIOIIKE B BOJIHBIX
pacTBopax.

Hab6nronats u onuckiBaTh
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSATEIBHO TNIAHUPOBATh,
IIPOBOAUTH U ONMUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT
(-1abopaTopHBIE OMBITHI U
NpaKTHYEeCKHe paboThI);
MPEACTABIATD PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA
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yriaepona(ll) u (IV), yronbHas kuciora u
ee comu. [IpuMenenue yriepoja u ero
COCIMHEHU .

Kpemuunit. Haxoxnenue B mpupoze,
CIIOCOOBI OJTydeHUs, Pu3nIecKue u
XUMHUYECKHUE cBoricTBa. OKcua
kpemuus(1V), kpemMHHEeBas KUCIIOTA,
cunukaTel. [I[puMeHeHne KpeMHHUS B €T0
coeauHeHni. CTEKIO, €ro MOIyYCHHUE,
BUJIBI CTEKOJ.

JKCNepUMEHTAIbHbIE METOIbI
H3Y4YeHHsI BelleCTB U UX NMpeBpaleHui:
e J/[emoHCTpanuu:

— 00pa3Ipl HEMETAJUIOB,

— ropeHue cepsl, hocdopa, xenesa,
MarHusi B KHCJIOPO/JIE.

e JlaGopaTopHBIE OTBITHI:

— KadeCTBEHHBIC pEaKITuu

Ha HEOPTaHMYCCKHUE HOHBI M KATHOH
BOJIOPOJA;

— TIOJy4YEHUE U COOMpaHue ra3oB.

e [IpakTrueckue pabOTHI:

Ne 4. Pemenue skcriepuMeHTaIbHBIX
3ama4 1o TeMe «l anoreHs»;

Ne 5. Pemienue skcriepuMeHTanbHbIX
3agad 1o teme «Cepa U ee COeTMHEHUS.

B (hopMe 3aniCH YpaBHEHUN
COOTBETCTBYIOILIUX PEAKIUH U 1EJIaTh
BBIBOZIbI HA X OCHOBE.

CrnenoBarh npaBuiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYI0N U
1a00paTOPHBIM 000PYIOBAHUEM.
IIpoBOINTE BEIYMCIECHHUS

10 YPAaBHEHUSAM XUMUYECKUX
pEaKIuu.

CaMOCTOATENBHO IIAHUPOBATH U
OCYHIECTBIAATH CBOIO
IIO3HABATENbHYIO ACATEIbHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B IPYNIOBON Y4eOHOM AESTEIbHOCTH
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2.2 Merauisl

23

Ne 6. Pemienue sxcrnepuMeHTaIbHBIX
3a/1a4 1o TeMe «A3oT u pocdop u ux
COCTUHEHUS.

e PacuéTHbIC 3aJaUH.

— BBIYUCJICHUE MACCHI BEILIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEaKIIMU BEIECTB;

— BBIYHCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB
peaKIu, €CJIM OJTHO U3 BEIIECTB UMEET
IpUMECH;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOYKTa
peaKkIuu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OIPEICICHHON
MAaCCOBOM J0JIEH PAaCTBOPEHHOTO
BEIIECTBA;

— BBIYUCJIEHUE BBIXO/1a MPOAYKTA
PEaKIMKU OT TEOPETUUYECKU BO3ZMOKHOT'O
[Tonmoxxenne meraios B Ilepuoanueckon
CUCTEME XUMHYECKUX DIIEMEHTOB.
OC00EHHOCTH CTPOEHUS IEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuyeckux
INEeMEHMOB-Memallio8 8 3eMHOl Kope.

PackpbiBaTh CMBICIT H3ydaeMbIX
HNOHATHH (BBIICIATH UX XapaKTepPHbIC
MPU3HAKN) U IPUMEHSTH 3TH TIOHATHUS
IIPH ONTMCAHUW COCTaBa U CTPOCHHUSI
HEOPTaHNYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB
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OO6mwme Gpuznyeckre CBOMCTBa METAJIOB.
[IpuMeHeHre MeTauIoB B OBITY, IPHPOJIC
n Texuuke. CraBbl METAJIOB.
DICKTPOXUMHUCCKHUH PsIJT HAITPSHKCHUH
MeTauioB. OOIIKe CIOCOOBI MOTYyUCHHS
METaJUIOB. THAPOMETAILTYPIHS,

IMAPOMCTAIUTIYPIUA, SJICKTPOMCTAILIIYPIHA.

[loHATHE O KOPPO3UN METAILIOB.
Crioco0bl 3alIUTHI OT KOPPO3UHU.
OO11as XxapakTeprUCTUKa METAJLIIOB
|A-rpynms! [leproauueckoil cuctemsl
XUMHYECKHUX JJIEMEHTOB. Harpuii u
KaJIMi: ToJlydeHue, pusndyeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE
IPOCTBIX BEIECTB U UX COCAUHEHUN.
OO11as XxapakTeprUCTUKa METAJIIOB
IlA-rpymime! [lepuoaudeckoit cucTeMbl
XUMHUYECKHUX JIEMEHTOB. Marnuii n
Kb MTOJTy4YeHHe, PU3nyeckue u
XUMUYECKHE CBOICTBA, MPUMEHEHHE
IPOCTHIX BEILIECTB U UX COSAMHEHUH.
JKecTKOoCTb BOABI M CIOCOOEI €€
yCTPaHEHUSI.

AOMUHMIL TIONTydeHue, Gu3nuecKue u
XUMUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTOr'0 BEUIECTBA U €70 COCTUHEHUN.
AM@doTepHbie CBOMCTBA OKCUJIA U

Y SIBJICHUU.

OOBsACHITH 001IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJUIOB U UX COCIUHEHUH C YU4ETOM
CTPOCHHUSI UX ATOMOB U MOJIOKECHUS
B [lepnognyeckon cucreme
XUMHUUYECKUX IJIEMEHTOB

. 1. Menpeneena.
XapakTepru3oBaTh (OIUCHIBATS)
o0lue XMMUYEeCKHUEe CBOMCTBA
METAJUIOB, UX BaXKHEUIITNX
COCIMHEHUH, TOATBEPKAast 3TO
ONMCaHUE MPUMEPaMU YPaBHEHHUI
COOTBETCTBYIOIIUX XUMUUYECKUX
peaKuunii; MPUMEHECHUE METAIUIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOUN AeSATETbHOCTH
YEJIOBEKa, a TAK)KE MCIO0JIb30BaHHE
WX JIJI CO3/IaHUsI COBPEMEHHBIX
MaTepHUaIoB U TEXHOJIOTHUM.
OnuceIBaTh CIIOCOOBI 3AIUTHI
METAJJIOB OT KOPPO3UHU.
PackpsiBaTh CylHOCTB
OKHCIIUTEIbHO-BOCCTAHOBUTEJIHHBIX
pEaKLMK MOCPEACTBOM COCTABJICHUS
ANIEKTPOHHOTO OaiaHca ATUX
pEaKIu.
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TUJIPOKCHUIA ATFOMUHUS,
TUJIPOKCOKOMILJICKCHI aJTFOMUHMSL.
OO6mr1ast XapakTEPUCTHKA METALIOB
no6ouHbIX noarpymi (b-rpyrmm)
[Teproandeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB.

dusznyeckrue 1 XMMUUECKHE CBOMCTBA
XpoMma u ero coeauHeHuu. OKCHUIbI U
ruapokcuabl xpoma(ll), (1) u (V1).
XpoMaThl U AUXPOMATHI, KX
OKHUCJIMTENbHBIC CBOMCTBA. [lonyuenue u
MIPUMEHEHHUE XpoMa.

dusznyeckre 1 XMMUUECKHE CBOMCTBA
Maprasiia u ero coeinHeHnii. OCHOBHBIE
coenunenust maprania (1), (IV), (VI) u
(VII). ITepmanTaHat Kajws, ero
OKHCJIUTEIIbHbIC CBOMCTBA.

du3znyecKrue 1 XMMUYECKHE CBOMCTBA
)KeJe3a U ero coequHeHui. OKCHUIBI,
rugpokcuabl u comu xxeneza(ll) u (111).
[Tonydyenue U NpUMEHEHHUE JKEE3a U €T0
CIIJIaBOB.

Menb: noydenue, GU3NIECKUE U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOr0 BEMIECTBA U €0 COCTUHEHUH.
[uuk: momyuenue, GU3NIECKUE U
XUMUUYECKHE CBOMCTBA, MPUMEHEHUE

[IpoBoauTh peakumy,
MOITBEPKAAIOIINE XapaKTepHbIE
CBOKCTBA U3Y4a€MBbIX BEIIECTB,
pacrno3HaBaTh OMBITHBIM MYTEM MOHBI
METaJJIOB, IPUCYTCTBYIOIIHE

B BOJHBIX pacTBOpax.

IIpoBOINTE M ONIUCHIBATH
XUMUYECKUN SKCIEPUMEHT
(mabopaTopHbIC OMBITHI U
NPaKTUYECKUE PadOTHI);
IPEJICTABIISATh PE3YJILTATHI
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopme 3ammcu ypaBHEHHM
COOTBETCTBYIOILLUX PEAKIUH U JIeJIaTh
BBIBOJIbI HA KX OCHOBE.

CrnenoBarh npaBuIaM IOJIb30BaHUS
XUMHUYECKON NOCYJION U
71a00paTOPHBIM 000PYTOBAHUEM.
[IpoBOIUTH BEIYUCHEHHUS

110 YPaBHEHUSIM XUMHYECKUX
pEaKIuu.

CamOCTOSTENBHO IUTAHUPOBATH U
OCYIIECTBIISITH CBOIO
NO3HABATEIbHYIO IEATEILHOCTD;
NPUHAMATh AKTUBHOE y4acTHe

B TPYIIOBOM y4eOHOM NeATEILHOCTU
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MIPOCTOTO BEILIECTBA U €r0 COCIUHEHUH.
AMdoTepHBIC CBOMCTBA OKCHIA U
TUJPOKCHUIA IIUHKA, THIPOKCOKOMILICKCHI
[IMHKA.

JKCNePpUMEHTAIbHbIE METObI
M3y4eHMs BelleCTB U UX NMPeBpAallleHuil:
e J/[emoHCTpanuu:

— KoJuleKuust «MeTallibl ¥ CIIJIaBbI»;

— B3aUMOJEHCTBUE LIEJIIOYHBIX U
IEJI0YHO3EMEIIBHBIX METAIJIOB C BOAOU
(BO3MOIKHO HMCIIOJB30BAHHE
BUJICOMATEPUAJIOB).

e JlabopaTopHbI€ ONBITHI:

— B3aUMOJECHCTBUE MICIOYHBIX U
IEJI0YHO3EMEJIBHBIX METAJIIIOB C BOAOU
(BO3MOKHO MCITOJIb30BAHHE
BUJICOMATEPUATIOB);

— B3aUMOJEHCTBHUE THIPOKCUIOB
QJTIOMUHUS U IMHKA C PaCTBOpaMU
KHCJIOT U ILICJI0YEH;

— Ka4eCTBEHHBIE PEaKIIMU Ha KATUOHBI
METaJUIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pemenue skcriepuMeHTaIbHBIX
3az1a4 o reme «MeTaiuibl TJIaBHBIX

MOITPYIII»;
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Pa3nen 3. XuMus 4 ;KU3HbL

3.1 MeToab! TO3HAHUS 9
B XMMMHU.

XUMUS U )KU3HD

Ne 8. Pemienue skciepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTauibl TOOOYHBIX
MOATPYIID.

e PacuéTHEbIC 3a1a4Hn.

— BBIYMCJICHHE MacChl (00bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa
pEeaKIuu, €CJIM OJTHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEICIICHHON
MAaCCOBOU JTOJIEW pacTBOPEHHOTO
BEIIECTBA, WJIK UMEET IPUMECH;

— BBIYMCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKkIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OINPEICICHHOMN
MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BEIECTBA;

— BBIUYMCJICHUE BBIXO/Ia MPOJYKTA
PEaKIMKU OT TEOPETUYECKU BO3ZMOXKHOT'O

Ponp xumun B obecrieueHuu
YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA.
[ToHATHE O HAYYHBIX METOJAX MO3HAHUS

U MCTOIOJIOI'MHU HAYIYHOI'O UCCIICTOBAHMNA.

HaquBIC IIPUHOUIIBI OpraHru3alu
XUMHUYICCKOI'O ITPOU3BO/JICTBA.
HpOMI)IH_IJ'IeHHBIe CITOCOOBI IMOJIYy4CHUA

PackpbIBaTh poiib XUMHUU B PEIICHUN
DHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTHYECKUX MpoOIeM
YEJI0BEYECTBA, OMMCHIBATH OCHOBHBIE
HaIPaBJICHUS PA3BUTHS XUMHUYECKOM
HAYKU U TEXHOJIOTHH.

[TpumensaTh npaBmiia 6€30MacHOTO
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BOKHEUIINX BEIIECTB (Ha IpUMepe
IIPOU3BOJICTBA AMMUAKA, CEPHON
KHCJIOTBI, MeTaHoJ1a). [IpOMBIIIIIICHHBIE
CIOCOOBI MOY4EHUSI METANIOB U
CIUUIaBOB. XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroIiel cpe/ibl U €ro MOCIICICTBHUS.
IIpobrema nepepabomku omxo008 u
nooo4HvIX NPoOYKkmMos. Poiib xuMuu

B 00€CIIEYEHUHN IHEPTrEeTUUECKOM
6e3onacHocTu. [lpunyunst «3enenoti
XUMUUY.

XUMUSA U 310POBBE YEIOBEKA.
JlekapcTBenHsble cpencrna. IIpasuia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poiib XUMUU B pa3BUTHU
MEIULIHBI.

Xumus nuiy. OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie 1o6aBku. Poib xumun
B 00€eCrieueHUH NUIIEBO 0€30MacHOCTH.
Kocmetnueckne u maphromepHbie
cpeactsa. berroBas xumus. [IpaBuna
0€30MacHOI0 UCTOJL30BaHUS MPENapaToB
OBITOBOIl XMMHUH B IMOBCEIHEBHON KU3HU.
XUMHs B CTpOUTEIIbCTBE. BaxkHeimue
CTPOUTEJIbHBIC MaTepralibl (LIEMEHT,
6etoH). [Ipon3BoCTBO CTPOUTETBHBIX
MaTepuasos.

oOpaleHus ¢ BEIIeCTBaMH,
UCIIOJIb3YEMbIMH B TIOBCETHEBHOM
KU3HU; a TaKXKe IpaBuiIa
0€30MacHOro MOBEACHUS B LEISIX
cOepexeHus 310pOBbS U
OKPYKAIOIIEH MPUPOJHON CPEJIBI;
MIOHUMATh OMMACHOCTh BO3AECHCTBHS
Ha YKUBbIC OPTaHU3MBbI OPE/ICTICHHBIX
BEIIECTB, cMbIC noka3aTrens [IK,
MOSICHATH HA TIPUMEPaX CIIOCOOBI
YMEHBIIECHUS U TPEIOTBPAIICHUS UX
BPEHOT'O BO3JICUCTBUSI.
AHaAJIM3UPOBATh U KPUTHUECKHU
OIICHUBATh MH(OPMAIIHIO, CBA3aHHYIO
C XMMUYECKUMU MPOLIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHUE
OKPYXKAIOIIEH CPEJIbI.

Hcnons30BaTh MONTYYEHHBIE 3HAHUS U
npeacTaBiieHus o cepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOMN
U COBPEMEHHBIMU TEXHOJIOTHUSMH,
KaK OCHOBY JIJIsl OpPUEHTAlUU

B BBIOOpE CBOCH Oyyiieit
npodeccruoHanbHON EATeTHHOCTH.
Hcnonp30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS IJ11 OOBSICHCHUS
Y TIPOTHO3UPOBAHUS SIBIICHUI,
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Hroro no pazneny
OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

XHUMHUS B CEJILCKOM XO3SHCTBE.
OpraHuueckre 1 MUHEpaJIbHbIC
yI00peHusl.

Heoprannueckue marepraibl
(KOHCTPYKITMOHHBIE MaTepHabl, KPACKH,
CTEKJIO, KepaMuKa). MaTepuaibl

JUJIS1 DJIEKTPOHUKHM. HaHOoTeXHOJI0rMn

MMEIOLINX €CTECTBEHHOHAYYH IO
MIPUPOJY, MPOTrHO3UPOBATH,
aHaJIM3UPOBATH U OLICHUBATH

C TTO3UIMHU 3KOJIOTHUYECKOU
0€30MMacCHOCTH MOCIIEACTBUS ObITOBOM
Y MIPOU3BOJICTBEHHOM €S TEILHOCTH
YEJI0BEKa, CBA3aHHOU

C IepepadoOTKON BEIIECTB;
HCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS
JUISL IPUHATHS TPAMOTHBIX pPEICHUN
po0JIEM B CUTYaIUsX, CBI3aHHBIX

C XUMHUEM.

[IpuHUMAaTh yyacTue B 00CYKI€HUU
po0JieM XUMHUYECKON U
DKOJIOTUYECKOW HANPABIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIUIO
1o npo0JemMe U npeJiaraTh
BO3MOJKHBIE ITyTU €€ PEIECHU
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