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MOI[eJIbHaﬂ CHMHXPOHU3UPOBaAHHASA paﬁoqaﬂ nmporpamma 0a30BOr0

U yriry0JéHHoro nzydyenus npeamera «Xumus» (10-11 kiacenr)

INOACHUTEJIBHASA 3AIITMCKA

MopenbHasi  CHMHXpOHU3MpOBaHHas paboyas mporpamMmma 0a3oBOro u
yrayonénHoro usydenus npeamera «Xumus» B 10-11 kiaccax paspabortana Ha
ocHoBe PabGoumx mporpamm cpemHero oOmiero oOpa3oBaHHs MO XUMHH (0a30BBIHA
YpOBEHb, yriayOJIEHHBIN YPOBEHB), OJIOOPEHHBIX pelieHrueM (eaepaabHOro y4eOHo-
METOJIUYECKOr0 O0BEIMHEHUS 10 001IeMy oOpazoBaHuto oT 29.02.2022r., mpoTOKOJI
7/22, cocraBieHHbIX Ha ocHOBe MdenepanbHoro 3akoHa otT 29.12.2012 Ne 273-D3
«O0 o6pazoBanun B Poccuiickoit ®Pepepauun», TpeOoBaHuld K pe3ylbTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTelbHON NMPOrpaMMBbl CPEIHEro 00IIero oOpa3oBaHusl,
MpeACTAaBICHHbIX B DenepaibHOM TOCYyIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTE
cpeaHero oOuiero oopazoBanus, (YTBEpKIEH NprkazoM MUHHCTEPCTBA 00Opa30BaHUSs
u Hayku Poccuiickoit ®enepanuu ot 17 mag 2012 r. Ne 413, ¢ uameHeHusamu ot 12
arycra 2022 1.), ¢ yuérom «KoHmemmwmm mnpenomaBaHus y4eOHOTO IpemMera
«XuMmus» B 00pa3oBarelbHBIX  opranuzanusx  Poccuiickoit ~ denepanuu,
peanu3yronMx OCHOBHBIE O00Ie00pa3oBaTeNbHbIE MPOrpamMMbl»  (yTBEpXKICHA
Pemennem Konnernn Munnpocemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u denepanbHOll paboueit mporpamMmbl BocnuTaHusi. Ee cocraButenu SivHa
M.N., npeacenarens TYMO yuuteneir xumuu, meroguct I'BY JITIO «YanaeBckuii
PIl» bakynuna FO.H., npencenarens PYMO yuurteneit Xxumun, MeToIUCT Kadeapbl

MaTEeMaTHYECKOIo U ecTecTBeHHOHay4uHoro odpazoBanus 'AY 110 CO UPO.

OcHOBY MOAXOJOB K pa3pabOTKe MOJIEIHLHON CHHXPOHU3UPOBAHHOW paboyeit
nporpaMMmbl  0a30BOTO M YriayOJEHHOrO u3yueHus mpeamera «Xumus» B 10-11
KJIaccax, K OMNpEACICHUI0 OOImel cTpaTeruy OOyYeHHSs, BOCIUTAHUS U Pa3BUTHUSA
oOyJaromuxcsi CpeACTBAMH Y4eOHOro mnpeaMera «XuMus» Ha 0a30BOM YpOBHE
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coctaBuian KoHrenryanbHble nonoxkeHus GI'OC COO o B3anMo00yCIOBIECHHOCTH
Hened, colepXKaHWs, pe3ylbTaToB O0OyueHuss U  TpeOOBaHM K  YPOBHIO

IMOATOTOBKU BBLIITYCKHHUKOB.



W3ydyenne mpeamera, peaqu3dyemMoe B yCHoBHSAX AU QepeHIInpOBaHHOTO,
npopuiIbHOTO  OOydYeHHs, IIPU3BAHO OOCECHEeYuTh  OO0ICOO0pa30BaTECIbHYIO U
OOIIEKyIbTYPHYIO TTOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HCOOXOANUMYIO IS afanTaIiiu
UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KH3HU B COIIMYME, a TaKXKe IS TIPOAOKCHUS
oOydYeHHUsI B CPEIHUX CIICIUATBHBIX W BBICIINX YYCOHBIX OpraHHM3AIMsIX, B KOTOPHIX

XHUMUA ABIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCIHUILIINH.

B cooTBeTcTBUM ¢ JaHHBIMHU TMOJIOKEHUSMU MOJEIIbHASI CHUHXPOHU3UPOBAHHAS
pabovas TmporpamMma cpeaHero ooOmero o0pa3oBaHHs (0a30BBIM  YPOBEHB):
yCTaHABJIMBAET  oOO0s3aTeNbHOEC  (MHBApUAHTHOE)  NPEIMETHOE  CoJIep KaHue,
OTpeNesieT KOJWYECTBEHHBIC W KAaYECTBCHHBIC €T0 XapaKTePUCTHUKHA Ha KaXKIOM
dTame W3y4YeHUs TMpeAMeTa, MPeaycCMaTpUBaeT MPUHIIMIBI CTPYKTYPUPOBAHUS
coJiep KaHUs U paclpeiesICHUs ero 1Mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
naéT MpUMEpPHOE pachpesereHrue y4eOHbIX YacoB IO TEMaTUYECKUM paszjenam,
PEKOMEHIyeT MPUMEPHYIO TMOCJIEI0BATEILHOCTh W3YUYEHUSI OTJEIBHBIX TEM Kypca ¢
y9€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH, JIOTHKH Yy4eOHOTO
mporiecca, BO3pacTHBIX  ocoOeHHocTeW  ywammuxcs 10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEPIpPETAMIO TIeJied M3y4YeHHS TMpeaMeTa Ha  ypOBHE:
COBPEMEHHBIX TMPHOPUTETOB B CHUCTEME CpeIHero olmiero o0pa3oBaHuUs,
coJiepKaTeIbHONW XapaKTEPUCTUKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHOM MpOrpaMMbl CpelHero o0mero oOpa3oBaHusi (JIMYHOCTHBIX,
METalpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHOU
JESTETLHOCTH YYEHUKA TI0 OCBOCHMIO COJeprKaHus mpeamera. [1o Bcem Ha3BaHHBIM
MO3UIIMSIM B TIporpamMMe COOJIIOJIEHa MPEEeMCTBEHHOCTh ¢ Pabouelt mporpammoi
OCHOBHOTO 00111ero oOpa3oBaHus 1mo xumuu (s 8—9 kiaccoB 00pa3oBaTebHBIX

opraHu3alnii, 6a30BbIi YPOBEHB).
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MonenpHass ~ CHHXpOHHM3MpOBaHHas  paboyas  mporpamMma  HMeEeT  Lelb
CUHXPOHU3HPOBATh COJEpKaHWEe Y4eOHOTO MpeaMeTa ISl M3Y4YeHHs IpeaMeTa
«Xumusi» B 10-11 kiaccax B pamkax MyJbTHIPO(PUILHOTO y4eOHOTO IJIaHa.

emn w 3agaun y4yeOHOro mpeamera «XHMHs» B COOTBETCTBYIOLIEM pasjeie
MPOrpaMMBbI MPEACTABICHBI COBMECTHO, KakK JJIsl 0a30BOTO, mMak u 0/ yenyoiéHHo20
yposneil.

B paznene Ilmanupyembie pe3ynbTaThl OCBOSHHUSI y4eOHOro mpeamera «XUMUsDH)
CUHXPOHM3AIMS TIPEICTaBICHA B BHJIE JOMOJHEHUS K 6a30BOMY YPOBHIO, & UMEHHO,
[IpeameTHbIE pe3ynbTaThl, JOCTUTAEMbIE OOYUYaIOMIUMUCS Ha YIIIyOJIEHHOM YpOBHE
M3y4EHHS XUMHH, BBIIEIEHBI KYPCUBOM?.,

B pasnenax Copnepkanue martepuana ¥ Temarnueckoe IJIaHUPOBAHUE HUMEETCS

BBIIIGJIGHHBIP'I MaTcpual, I/IMGIOH_[I/Iﬁ l'IO,II“IG‘pKI/IBElHI(IC2 KaK Ha 6a3OBOM, TaKk WM Ha

yIIyOJNE€HHOM YPOBHSX, KOTOPBIA HW3y4aeTCs B O3HAKOMHUTEIHHOM IIJIaHE W HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasnmene Temarnyeckoe IUIaHUPOBAHWE TMPHUHIIAIT CHUHXPOHU3AIWHA TIPOSBIICH
CIeAYIOIIMM 00pa3oM: 4achl HENENIbHOW HArpy3Kd Jisl yriyOJ€HHOro U 0a3oBOro
YpOBHEW yKa3aHbl TaKuUM 00pa3oM, 4TO OjJHa Tema (OJAMH Yac B HENENI0) eruHa s
JIBYX YpOBHEH, a OCTalbHBIC JBa 4Yaca W TEMbl HEJACIbHOW HATPy3KH IS
yrayOa€HHOTO YPOBHS YKa3aHbl B CTPOKaX HUXKE U TOJBKO JJI 3TOr0 ypoBHS. YacThb
PE3EPBHBIX YacOB MO3BOJMIA BCTPOUTH HEOOXOJIMMOE KOJMYECTBO YaCOB B TeMax
M3YUYCHUS, a TAKXKE OPraHU30BaTh U TEMATHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, Tak
Y Ha YyIIyOJIEHHOM YPOBHSIX, U UTOTOBOE MOBTOPEHME; B rpadax «KommuecTBo yacoB

yKa3aHbl TaK)K€ T€ Yachl, KOTOPBIC B3ATHI U3 pe3epBa (yKa3zaH CUMBOJ «Py»).

'Kypcusom B TeKcTe nporpaMmbl B pasaenax « Llenu u 3agaun», «MpeameTHble pe3ybTaTbl» BblAeNeHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl ANA U3YYeHUA Ha Yray6AEHHOM YpOBHe.

2[-|0LI,‘-IepKl/IBaHl/Ie nmeetT matepuan, KOTOprVI n3y4yaeTcA B O3HAKOMUTE/NIbHOM NJ1aHE N He BK/IIOYAEeTCA B

coCTaB nNpeamMeTHbIX pe3ynbTaTtoB ocBoeHma OOI COO.
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[Ipu  ¢dopmupoBannu TemMaTHYECKOrO IUIAHUPOBAHHS IPEIyCMAaTPUBAIOCH
pacrpeneicHie YacoB BHYTPH TEM W MEKIAY TEMaMH C IEJIbl0 O0CCICUCHHUS
HEJCIbHON Harpy3kd Ui OOYYarOIIMXCS, W3YYAIOIIMX XHMHUIO Ha YriyOJaEéHHOM
ypoBHe. [lepepacripenienieHue 4YacoB MEXAY HEKOTOPHIMA TEMaMH IT03BOJIUIIO
COXPaHUTh TEMATUYCCKHI y4eOHBbIH 00BEM MaTepuaia, MCIOJb30BaHUE PE3CPBHBIX
YacoB TakkKe O00CCIeumsio Haludyhe Y4YeOHBIX YacoB Ha O0O0OOIIEHHE, HUTOTOBOE
MOBTOPEHHE W KOHTPOJb Y4eOHOro Mmarepuana. Takum o0pa3oM, CHHXPOHHU3AIHS
TEMaTHYECKOTO IIAHUPOBAHUS 0a30BOT0 M YIIIYOJIEHHOTO YPOBHEH U3YUCHUS XUMUHU
MIOJTHOCTBIO COXPaHMJIA COAEPKATEIBHBIA acIeKT mporpaMMbl KypcoB 10-11 kmaccoB
U MyJIBTUTTPO(DHIIEHOTO YIeOHOTO IJIaHa.

JlaHHasl MporpaMMa sIBJIICTCS OPUSHTHPOM JUISI COCTABJIICHHUS PabOvMX MpOrpam,
aBTOPHI KOTOPBIX MOTYT MPEIJIOKHTh CBOW TMOAXOJ K CTPYKTYPHUPOBAHUIO W
MOCTICIOBATEIbHOCTH HM3YYCHHUs y4eOHOTO Marepualia, a Takke CBOE BHUICHUE
OTHOCHTEIILHO BO3MOXKHOCTH BBIOOpAa BapHATHUBHOW COCTABIISAIONICH COJEPIKaHUS
npeaMeTa JOTOTHUTEIBHO K 00s3aTeIbHON (MHBApUAHTHOW) YacTH €ro COJCpIKaHUs
B paMKax pe3epBHBIX YacoB. Pe3epB y4eOHOro BpEeMEHH PEKOMEHIYETCS JUIs
peayi3aliii  aBTOPCKUX TIOAXOJO0B K HCIOJB30BAaHUIO Pa3HOOOPa3HBIX (opM

opraHu3aiuu yaeOHOro rmpoiiecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

XuMuueckoe 00pa3oBaHHE, TOTYy4aeMOE BBIMMYCKHUKAMH CpPEIHEH  IIKOJIBI,
ABJISIETCSI HEOTHEMIIEMOM YacThI0 MX 00pa3zoBaHHOCTH. OHO CIIY>)KUT 3aBepIIAIOLIUM
ATAlOM pealM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITHOYEBBIX
[IEHHOCTEW, MPUCYIIUX [EJOCTHOM CHCTEME XHMMHUYECKOro O0Opa3oBaHHS. OTH
IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U
oOIel KyJbTyphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3JI0POBBIO M IPUPOTHON cpefie. Peannsyercs xumMudaeckoe o0pa3oBaHue
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yUaluXCcsl CpeHEN MIKOIbl CPEJCTBAMU YUEOHOTO TpeaMeTa « XUMUs», CoIepKaHue
U TOCTPOCHHE KOTOPOTO OINpPEENCHbl B MpPOTpaMMe C YYETOM CHeUU(PUKU HayKH
XUMUH, €€ 3HAUCHHs B MO3HAHUMU MPUPOABLI U B MAaTEpUaIbHON KXU3HHU OOLIECTBA, a
TaKKe C y4€TOM OOIIMX IeJel M MNPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTE€MBbI CpelHero obmiero obpazoBanus B Poccuiickoii ®enepanuu.
Tak, Hampumep, mpu (OPMUPOBAHUU COJAEPKAHUA TpPEAMETa «XHUMHSD) YUTEHBI
CJIEIYIOIIME TIOJIOKEHUS O crielu(PUKe U 3HAYEHUU HAYKU XUMUU:

XUMHSI Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAET OCOOYIO pOJib B
COBPEMEHHOW IMBWJIN3ALIMHY, B CO3JaHIUN HOBOM 0a3bl MaTepHalibHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (DOPMUPOBAHHE PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO3JaHUE UEJIOCTHOIO MpEeACTaBICHUS 00 OKpYy)KarolmleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YEJOBEKa, KOTOpoe (POpPMHUPYETCS] B XMMHHM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIET0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTIMU PUMEHEHUS.

CoBpemeHHass XHWMHS KAaK Hayka CO3UJATENIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBjeHa Ha penieHue riao0aibHbIX MPOOIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOW, THUINEBOM, HKOJOTHYECKON
0e30macHOCTM M OXpaHbl 3JI0pOBbsl. TeCHO B3aMMOJEHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HAYKAMM, XUMHS CTAJIa HEOTHEMJIEMOM 4acThbI0 MUPOBOM KYJIBTYPHI,
HEOOXOAMMBIM YCIIOBHEM YCIEIIHOTO TPY/1a U )KM3HHU KaXKJI0T0 YieHa 00IecTBa.

B cootBercTBUU ¢ 00muMu nensmu u npuHiunamu COO coaepkaHue npeaMera
«Xumus»  (10-11  kmaccel, 0a30Bblil  ypPOBeHb W3Y4YEHHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY 00yYaroluxcs, HeOOX0AUMYIO
UM ISl BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEIIHOIO BKJIIOYEHHUS B
KHU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JIaCTSAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnstomuMu ~ npeamera  «XUMHS» — SABISIIOTCST  0a3oBble  Kypehl  —
«Oprannueckas xumusi» u «OOm@as W HEOPraHWYECKas XHUMHSD, OCHOBHBIM
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KOMIIOHEHTOM COJIEpP’KaHHsl KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU [0 HEOPTaHWYECKOM XMMHUU (C BKJIIOUEHHUEM 3HAHUN U3 OO0IEH XUMHUU) U
opraHndeckon xumuu. DopMHpOBaHHME NAaHHOW CHCTEMBI 3HAHUW IPU W3YYECHHUH
npeaMeTa 00ecreunBaeT BO3MOKHOCTb PACCMOTPEHHSI BCETO MHOT000pa3us BEILECTB
Ha OCHOBE OOIIMX IOHATHH, 3aKOHOB U Teopuil xumuu. CTpyKTypa COAEpKaHUsS
KypcoB — «Opranudeckas xuMus» H «OOmas HM HEOPraHHYECKas XUMUS»
chopMUpOBaHa B MporpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOro MOAXOAa K
M3YYEHUI0 Yy4yeOHOro marepuana MU OOyCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAaHUM Ha OIpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce
OpPraHUYeCKOM XMMHUH BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU
CTPOEHHUSA OPraHMYECKHX COEAMHEHUH, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHX U
AJIEKTPOHHBIX MPEACTAaBIECHUN O cTpoeHuu BeulecTB. CBefeHHs 00 H3ydyaeMbIX B
Kypce BEIIECTBAaxX JAalOTCs B pPa3BUTUM — OT YIVIEBOAOPOAOB JIO CJOKHBIX
OMOJIOTUYECKH aKTHBHBIX COEIMHEHUU. B Kypce OpraHmyeckod XHMHH MOIY4aroT
pazButue c(opMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUsA
MEpBOHAYAJIbHBIE TMPEJICTABIECHUS O XUMHUYECKOM CBSA3M, KJIACCHU(PUKALIMOHHBIX
IPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XMMHUYECKOM
peaxkuuu.

B npenmere «Xumus» 6a30BOTO YPOBHS pacCMaTPUBACTCS U3yUYCHHBIN Ha YPOBHE
OCHOBHOI'O 00IIIET0 00pa3oBaHUsl TEOPETUYECKUU Marepuan U (HaKTOJIOTUYECKHE
CBEICHMSI O BEIIECTBAX U XMMHUYECKOW peakluu. Tak, B YaCTHOCTH, B Kypce «O0mast
U HEOPraHWYeCKasi XMMUs» 00ydarouuMcs MPeI0CTaBISIETCS] BO3MOKHOCTh OCO3HATh
3HAUYEHHUE TEPUOJAMYECKOr0 3aKOHAa C OOIIETEOPETHUECKHMX W METOHOJOTUYECKHUX
MO3UINH, TIy0)Ke MOHATh UCTOPHUYECKOE M3MEHEHHE (DYHKUMN 3TOro 3akoHa — OT
oboOmaromet 10 oOBACHSIONMIEH U MporHo3upyomied. Equnas cucrema 3HaHUM O
BaKHEHIIMX BEILECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX W MPUMEHEHUH, a TAKKE
O XUMHUYECKMX pEaKUUiX, HUX CYHIHOCTM M 3aKOHOMEPHOCTSAX MPOTEKAHMS
nonosiasieTcss B kypcax 10 m 11 kiaccoB sneMeHTaMu CoJep)KaHUsl, UMEIOIIUMHU
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KyJIbTYPOJIOTHUECKUI M TPUKIAAHOW XapakTep. T 3HAHUSA CHOCOOCTBYIOT
MOHUMAaHHWIO B3aWMOCBSI3M XHMHU C JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJib B
MO3HABATENIbHON M  TNPAKTHUECKON JIEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHUIO YBAXKCHUS K MPOIIECCY TBOPUYECTBA B O0JIACTH TCOPHH U MPAKTHUECKUX
NPUIIOKEHUH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIICCTBECHHO W
JUYHOCTHO 3HAYMMBIX TIPOOJIeMax, CBA3aHHBIX C XUMHUEH, KpUTHUECKU OCMBICIIUBATh
UHPOpMAIIMI0O W  TPUMEHATh ©€ Ui TOMOJHEHWS  3HaHWH, PpeHICHHUS
MHTEJJICKTYyalIbHBIX W YKCIIEPUMEHTAJIbHBIX UCCIeN0BaTeNbCKX 3aa4d. Comepikanue
yuyeOHoro mnpeamera «XUMHs» JaHHOTO YPOBHS HW3Y4YEHHs OPHEHTHPOBAHO Ha
(¢opMupoBaHue y OOYYaIOIIMXCS MHPOBO33PEHUECKONM OCHOBBI Ul IMOHUMAaHMS
dunocopckux wuaeH, TaKMX Kak: MaTepHalbHOE EIUHCTBO HEOPTaHMYECKOTO H
OpPraHUYECKOTO MHUpPaA, OOYCJIOBIEHHOCTh CBONCTB BEIIECTB WX COCTaBOM U
CTPOCHHEM, TTO3HABAEMOCTh IMPUPOIHBIX SBICHUN MyTEM SKCIIEPUMEHTA M PELICHHUS
MPOTUBOPEUYNIT MEXKIy HOBBIMH (aKTaMHd W TEOPETHUYECKUMH TPEATNOCHUTKAMH,
OCO3HaHUE POJIM XMMHUHU B PEIIEHUU SKOJIOTMYECKHX MpoOJeM, a Takxke mpoliem
cOepeKeHNUST DHEPTeTUYECKUX PECYPCOB, CHIPhsS, CO3AAHUS HOBBIX TEXHOJIOTHHA |
MaTepHaoB.

B nane pemienus 3a1a4y BOCIUTAHUS, Pa3BUTHS U COLMATIN3ALUU 00yYarOIINXCs
NPUHATBIE TPOTPAMMOM TO XUMHUM TOIXOABl K ONPEACICHUIO COACPKaHUS W
IOCTPOCHUST TpeaMeTa MpeAycMaTpuBaloT (GOpMHUpOBaHME y  OOydaroUIUXcs
YHUBEPCATBHBIX YUYeOHBIX NEHCTBUN, UMEIOIIMNX 0a30BOE 3HAYEHUE IS PA3ITUIHBIX
BUJIOB JCATEIBHOCTH: pEIICHUs MpoOsieM, T[OUCKa, aHaim3a W 00padoTKU
uHdopMaly, HEOOXOMUMBIX ISl TMPUOOPETEHHS OMbITa MPAKTUYECKOW W
HCCIIEIOBATENLCKOM IeATEIbHOCTH, 3aHIMATOIICH Ba)KHOE MECTO B MTO3HAHUU XUMUHU.

XuMus Ha YPOBHE YIJTyOJEHHOTO H3yYeHHUsI 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4HOTo oOpazoBanus yuanmxcs 10-11 kmaccoB.  M3yuenue

npeaMeTa, peanusyemMoe B YCIOBUAX AU (EpeHIIupOBaHHOTO, MPOPUIHLHOTO
oOyueHusi, MPU3BAHO O0OECNEeYUTh OOLIE00PA30BATENbHYI0 U OOIIEKYIbTYPHYIO
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HOJATOTOBKY BBITYCKHHUKOB ILIKOJbI, HEOOXOJUMYIO JJsl ajalTallud HUX K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM >KU3HHU B COLIMYME, a TAKXKE JJIs MPOJIOJKEHUSI 00yUYEHUS B
OpraHm3anusx mnpodecCHOHaTBLHOr0 00pa30BaHUs, B KOTOPBIX XHMHS SIBISETCS
OJTHOM M3 MPHUOPUTETHBIX JUCUUIUIMH. B mnporpamme mno XWMUU Ha3HauYeHHUE
npeaMeTa «XUMHs» TOJy4YaeT MOAPOOHYI0 MHTEPHPETAalUi0 B COOTBETCTBUU C
ocHoBonojaraomumu  nonoxeHusiMu - ®I'OC COO o B3auMO0OYCIOBICHHOCTH
LeJel, colepkKaHusl, pe3yJbTaToB 00y4eHHs] U TPEOOBAHUN K YPOBHIO IOATOTOBKH
BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBJISIFOTCS CIEAYIOIIME BBIMOTHIEMBIE
IPOrpaMMOM 10 XUMUU (PYHKIIMH:

MH(POPMAIIMOHHO-METOINYECKasl, pean3alus KOTOpol obecredrnBaeT MojgyyeHue
IOpEICTaBICHUS O LESIX, COIEPKaHUU, oOLIel cTpaTernu o0ydyeHusi, BOCIUTAHUS U
pa3BUTHS OOYJAIOMIMXCS CPEICTBAMU MPEAMETA, U3Yy4aeMOr0 B paMKaX KOHKPETHOTO
npodus;

OpraHU3allMOHHO-TIJIAHUPYIOMIAsl, KOTOopas MpedyCMaTpUBAaeT  OMNpE/CIICHUE:

OPUHLUIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTH U3YUEHHs y4eOHOTO
MaTepuana, KOJTMIYECTBEHHBIX U KAY€CTBEHHBIX €T0 XapaKTePUCTHK;

MOIXOJ0B K (OPMHUPOBAHUIO COJEP)KATEIHHON OCHOBBI KOHTPOJISI W OLICHKU
00pa30BaTeNbHBIX JOCTHKEHUH OO0y4arouMxcs B paMKaX HTOrOBOM aTTecTaluu B
(GopMe eaMHOTO rocy1apCTBEHHOTO SK3aMeHa 110 XUMHUH.

[Iporpamma 7151 yriayOiaEHHOTO U3YUYEHUS] XUMUU:

yCTaHaBIMBAE€T WHBApPUAHTHOE MPEIMETHOE COJIEep)KaHue, O0sA3aTeIbHOE IS
U3yYCHUs B paMKax OTICNBbHBIX MNPOQWICH, MpeaycCMaTpUBAET pacIpeleicHHE |
CTPYKTYpUPOBAaHUE €T0 MO KjaccaMm, OCHOBHBIM COJEpKaTeJIbHBIM JHMHUSIM/pa3iesam
Kypca;

na€T TpUMEpHOE pachpesesieHne y4eOHOTO BpPEMEHH, PEKOMEHAYEeMOTro IUis
W3YYEHHUS OTAEIbHBIX TEM;

npesiaraeT NpUMEpPHYIO0 MOCIeI0BaTeIbHOCTh M3YYEHUs! Y4eOHOro marepuaia C
y4€TOM JIOTUKU TTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;
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Ta€T METOJUYECKYI0 HWHTEpPIpETaluio ILeled W 3ajad U3y4YeHHUs MpeaMera Ha
yrayOJaEéHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEIHETrO
oOmero  0o0pa3oBaHMs,  COJEPKATEIIBHOM  XApaKTEPUCTUKU  IUIAHUPYEMBIX
pE3yIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOUM MPOTpaMMBbl CPETHEro OOIero
oOpa3zoBaHusl (JINYHOCTHBIX, METANPEJAMETHBIX, MPEIMETHBIX), a TaKXKEe C Y4ETOM
OCHOBHBIX BHJIOB YYEOHO-ITO3HABATENbHBIX ACHCTBUN O0YYarOLIErocsi N0 OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Mmo3unusiM B MpOrpaMMe MO XMMHUH MPEAYCMOTPEHA PEEMCTBEHHOCTbD C
oOyuyeHHeM XMMHMHU Ha ypOBHE OCHOBHOro o0miero ooOpasoBanus. [Iporpamma mo
XUMHUHU CIYKUT OPUEHTHUPOM ISl COCTABJICHHUS aBTOPCKUX PabOYMX mporpamm. 3a
npeje’aMyd YCTaHOBJIICHHOM TPOrpaMMOi MO XUMHUHU 0053aTeIbHON (MHBApUAHTHOM )
COCTaBJISIIOLICH coliep)kaHusl yueOHOro mpeaMera «XUMHs» OCTaETCsl BO3MOKHOCTb
BBIOOpa €ro BApUATUBHOW COCTABIISIONIEH, KOTOpas JOJDKHA OIpENeNsIThCs B
COOTBETCTBUM C HalpaBJICHUEM KOHKPETHOTO mpoduis oOydeHus. ABTOpamu
pabouux TpOrpaMm MOKET OBbITh MPEAJIOKEH WHOW TOJXO0Jl K CTPYKTYPUPOBAHHIO
y4eOHOIro Marepuasia U MOoCIeq0oBaTeIbHOCTH €ro U3y4eHHUsl, CBOE€ BUACHHE MyTEeH U
crioco00B (pOPMUPOBAHUS CUCTEMBI ITPEAMETHBIX 3HAHUM, YMEHUN U BUJIOB y4eOHOM
NEeSATEIBHOCTH, @ TAK)XKE CUCTEMBI CIOCOOOB U METOJUYECKUX MPUEMOB IO PA3BUTHIO
Y BOCIIUTAHUIO 00YyJarOIINXCSl.

B cootBercTBUM ¢ KoHUeNTyanbHbIMU NoJokeHUAMU PI'OC COO o HazHaueHUH
MpeMETOB 0a30BOr0 U YIIIyOJIEHHOTO YpOoBHEHW B cucTeMe AuddepeHIIupOBaHHOTO
oOyueHuss Ha YpOBHE CpeaHero oOmiero oO0pa3oBaHUSI XHWMHS Ha YPOBHE
yrayOnEHHOTO W3Y4YEHUsT HaNpaBlieH Ha peaju3alui0 PEeMCTBEHHOCTH C
MOCJIETYIOIIMM 3TallOM MOJIYYEHUS! XUMUYECKOro 00pa30BaHus B paMKaxX H3y4eHUs
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHYECKUX JUCIUIUIMH B BYy3aXx W
OpraHu3alMsIX CpeHero npodeccuoHaIbHOro 0opasoBanus. B 310l cBsi3u U3ydeHue
npeaMeTa «XUMHs OPHEHTHPOBAHO TNPEUMYIIECTBEHHO Ha pacIIUpeHUuE U
yIrayOleHne TEOPEeTUYECKOW W MPaKTUYECKOW MOATOTOBKM — OOydYaroIuxcs,
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BBIOpABIIMX OMNpeAeNEHHbIN Npoduiab OOy4YeHHsS, B TOM YHCIE C TMEepPCIEeKTHUBOM
MOCJICAYIONIETO  TOJYYEeHHs XUMHYECKOro o0pa3oBaHUsi B OpraHu3alusx
npodeccuoHanbHOr0  obpazoBanms. B cere TpeboBanuii DPIOC COO «
IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00Opa3oBaTeIbHON MpOrpaMMbl
CpelHero ooOIero oOpa3oBaHUs M3Yy4YECHHE TMpeaMeTa «XUMHS» OPUEHTHPOBAHO
TaK)K€ Ha PElICHHE 3a7a4 BOCIHUTAHMS U COLUMAIBHOIO PAa3BUTHSA OOy4YarOIIMXCS, Ha
dbopMHpOBaHHE Yy HUX OOIIEUHTEIVICKTYAIbHBIX YMEHUN, YMEHHUM palloHaAIA3aIIH
y4eOHOro Tpyda ¢ OOOOMIEHHBIX CHOCOOOB  JEATENBHOCTH, HUMEIOIIUX
MEKIMCUUILUIMHAPHBINA, HAIPEIMETHBIA XapaKTep.

XVMHSI HA YPOBHE YIUIYOJIEHHOTO W3YYEHHUS! BKIIOUAET YIUIYOJIEHHBIE KYpChl —
«Oprannyeckas xumusi» U «OO1Ias U Heopranuyeckass xumus». [lpu onpeneneHuun
MOJIX0JIOB K OTOOPY U CTPYKTYPHOH OpraHM3alliy COJIEpKaHUS ITHX KYypCOB B
porpaMMe Mo XMMHUH 3a OCHOBY NpUHATHI nojoxenuss GPI'OC COO o paznmuumsax
0a30BOro 1 yriiyOJa€HHOro YPOBHEH U3ydYeHUS ITpeaMeETa.

OcHoBY cojaepkanusi KypcoB «Opranumyeckas xumusi» u  «OO0mas
HEOPTraHUYECKasi XUMHUSD COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHU,
OTHOCSIIIUXCS K 0a30BOMYy YPOBHIO H3Y4EHHs MpeaMeTa. OTa CHCTeMa 3HaHHi
MOJIy4aeT ONpeeiIEHHOE TEOPETUYECKOE JOIMOJHEHHE, IMO3BOJIAIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Oousiblinii 00BEM (hakTONOTMYECKOro Marepuana. Ha
yrayOJ€HHOM  YpOBHE  M3y4Y€HUd  OpeaMera  o0OecreyeHa  BO3MOXKHOCTh
3HAUYUTETHFHOTO YBEJIWYeHUs: 00bEMa 3HAHUIM O XUMUYECKHUX IJIEMEHTAaX M CBOMCTBAaX
WX COCJIMHEHUN Ha OCHOBE PACIIMPEHUS U YIIyOJICHUS MPEICTaBICHUN O CTPOSCHUU
BELIECTBA, XUMHUYECKOHM CBSI3M W 3aKOHOMEPHOCTSAX NPOTEKaHWsS PEeaKIMid,
paccMaTpUBaE€MbIX C TOYKH 3PEHUS XUMHUYECKOW KHHETUKHM U TEPMOJMHAMUKHU.
N3yuenune mnepuoauyeckoro 3akoHa u Ilepuognueckoil cUCTEMBbl XHMHUYECKHX
AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEJCTABICHUSIX O
CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBSICHACTCA C TOUYKHU 3PEHUS IHEPTETUUECKUX
U3MEHEHU mpu e€ oOpa3oBaHMM W pa3pyIICHHHM, a TaKXe C TOYKA 3pEHUs
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MexaHu3MOB e€¢ oOpaszoBaHus. I3ydyeHwe THUNOB peakuuid  JIOTMOJHSETCS
dbopMHpOBaHKEM MPECTABIECHUN 00 AJIEKTPOXUMUUYECKHUX MPOIECCaX U IEKTPOIIU3E
pacIlIaBOB U PacTBOPOB BeNIECTB. B Kypce opraHnyeckoil XMMUU MpU pacCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTU COENMHEHUM yaenseTcss oco0oe BHUMaHUE BOIpocaM 00
ANEKTPOHHBIX 3D PeKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakumii. Ocoboe 3HA4YEHHE HMEET TO, YTO Ha COAEP)KaHHE KYpCOB XHMHH
yrayOaE€HHOTO YPOBHSI M3YYEHUS JJIA KJIACCOB OMpeneneéHHOro npoduis (TJIaBHBIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHHH K 0O0IIeil cucTeMe MpeIMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHbIE MpeAMeThl. Tak, Harpumep, B COAep>KaHUU
npeaMeTa JJisi KJIACCOB XUMMKO-(PU3UYECKOro mpoduisi OoJbllloe 3HauYeHUE OyayT
HMMETh 3JIEMEHTHI yueOHOro MaTepuaia mno oomeit xumuu. [Ipu uzydenuu npeamera B
JTAHHOM CJIy4ae akKIeHT OyJeT cenaH Ha OOIIHOCTh METOAOB MO3HAHHUS, OOIIHOCTh
3aKOHOB M TEOpUM B XUMUU M B (PU3MNKE: aTOMHO-MOJICKYJISpHAas TEOpUs
(MonexysipHasi Teopus B (PU3HUKE), 3aKOHBI COXPAHEHHSI MACChl U DHEPTUU, 3aKOHbI
TEPMOJAUHAMHUKH, SJIEKTPOJIU3a, MPEACTABICHUS O CTPOCHUM BELIECTB U Apyroe. B
COJICp’)KaHUM TpeaMeTa ISl KJIaCCOB XUMHKO-OHMOJIOTHYECKOro Mpoduiist OOJIbIIHIA
yIeNbHBIN Bec OyJeT UMETh OpraHuyeckas XuMus. B 3ToMm ciyuyae mpenocTaBisieTcs
BO3MOXHOCTH JJIsi OoJiee 00CTOSATEIHLHOTO PAaCCMOTPEHHUSI XUMHUUECKOW OpraHu3aIiuu
KJIETKH KaK OWOJIOTHYECKOM CUCTEMBI, B COCTaB KOTOPOH BXOMST, K MIPUMEPY, TaKUE
CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUMUJIbI, OCJIKH, YTIIEBObI, HyKICHHOBBIC KUCIOTHI
u apyrue. I[Ipu 3TOM 3HaHMS O COCTaB€ W CBOMCTBAaxX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEILECTB CIIyaT OCHOBOM JUIsi M3Yy4YEHUS CYIIHOCTH
mpoiieccoB (pOTOCUHTE3a, ABIXaHUS, TTUIIICBAPCHHS.

B mmane QopmupoBaHMS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHS
0OIIIeHayYHBIX METOJIOB MO3HAHUS U OIbITA MPAKTUUYECKOTO MPUMEHEHHUS HAy4YHBIX
3HAHWM W3ydeHue npenMera «XuMus» Ha YyriayOJaEéHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SX C YYCOHBIMU TpeAMETaMu, BXOISINIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHOHay4HbIE MpeaMeThl», «MareMatnka u
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uHpopmaTrKa» U «Pycckult sI3bIK U IUTEpATYpay.

[Tpu uzydeHnun yueOHOTO peaMeTa « XuMHUsD Ha YyITyOJIEHHOM YPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeaHero ooOIiero oOpazoBaHus (Ha 0a30BOM YpOBHE),
3aauell TMEePBOCTENICHHOW 3HAYUMOCTH SBIsIEeTCS (OPMHUPOBAHHWE OCHOB HAyKHU
XUMHUHU KaKk 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOW NESITeIbHOCTU
YeJIoBEeKa M OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemienue 3Toil 3agaun Ha
yTrIyON€HHOM YPOBHE M3YyUCHHS MPEAMETA MPEAToiaracT peaan3ainio TaKuX IejeH,
Kak:

(opMHpOBaHKE MIPEICTABICHUIA:

0 MaTepUaJbLHOM EAMHCTBE MHUpPa, 3aKOHOMEPHOCTSX W IO3HABAEMOCTH SIBIICHUU
MIPUPOJBI, O MECTE XHUMHH B CHCTEME CCTCCTBEHHBIX HAyK W €€ BEAyIIeH poiid B
o0OecreueHn YCTOWYMBOTO pa3BUTHSL YEJIIOBEYECTBA: B PEIICHUU MPoOJIeM
IKOJIOTHICCKOH, YHEPTeTHIECKON 1 MUIIEeBON 0€30MMaCHOCTH, B pa3BUTUN MEIUIIMHEI,
CO3JJaHMU HOBBIX MAaTEpPHANIOB, HOBBIX HCTOYHUKOB OJHEPrUd, B OOCCICUCHHUU
paIrMoOHAIBHOTO TIPUPOAOIIONB30BaHUS, B (OPMUPOBAHUN MHUPOBO33PECHHS U OOIIEH
KYJbTYphI YEJIOBEKA, a TAKXKE AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOMN CPEJIC;

OCBOCHHME CHCTEMBI 3HAaHMM, JIEKAIIMX B OCHOBE XHWMHUYECKOM COCTaBIISIOLIEN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSATHN, 3aKOHOB W
TEOpUl XUMHUHU, COBPEMEHHBIX MPEJICTABICHUNH O CTPOCHUHM BEIIECTBA Ha pPa3HBIX
VpOBHSIX  —  aTOMHOM,  HOHHO-MOJICKYJIIDHOM,  HAJMOJEKYJISIPHOM, O
TEPMOJIMHAMHYCCKIX W KHHCTHYECKUX 3aKOHOMEPHOCTSX TPOTCKAHHUS XUMHYECKHX
peakimii, 0 XUMHUYECKOM pPABHOBECHHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMax, 00
00IIMX HAYYHBIX MIPUHITMIIAX XUMHUYECKOTO TTPOU3BOCTBA;

dbopmupoBaHre y OOydYarOMIMXCS OCO3HAHHOTO TMOHUMAaHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYCCKUX 3HAHWUU IS OOBSICHCHUS KIIOUEBBIX HJECH W TPOoOJIeM
COBPEMCHHOM XWMHHU, JUISI OOBSCHEHUS W TPOTHO3MPOBAHUS SIBJICHUHN, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO TPUPOJY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C
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XUMHUEH, TPOTHO3UPOBAHMS, aHaIM3a U OIEHKU C TMO3MUIHMN 3KOJIOTHYEeCKOU
0€30MacHOCTH MOCIEACTBUI OBITOBOIM U MPOU3BOJACTBEHHOM JI€ATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C XHUMHWYECKUM MPOU3BOJCTBOM, HCMOJb30BAHUEM U TNEepepadbOTKOM
BEIIIECTB;

yriyOJieHuEe MPEJCTaBICHU O HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX JIs
OpUOOpPETeHUs] YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBICHEHHS
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON AEATEIbHOCTU

)51 HOBCGI[HGBHOﬁ ZKHN3HHU.

HEJNU U 3AJAYU YYHEBHOI'O ITPEJMETA «XUMMS»

B mpakTuke mnpenogaBaHusT XUMUM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI TaK M HA YPOBHE CpeJHEro oOIiero oopa3oBaHMs, MPU OMPEICICHUH
COJICP/KATEIIbHOW XApAKTEPUCTUKU LEJIed U3yYEeHUs NpeAMETa HaNpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPATULIUOHHO NPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKOUN
NEATEeIbHOCTH YEJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOJUYECKOM TOYKM 3pPEHUsS] TaKOM MOAXOJ K OIpeAeiCHUI0 Ieleld H3ydeHUus
peaMeTa SBJISIETCS BIOJIHE ONPABIAHHBIM.

['maBHBIMU LENAMH M3Yy4Y€HUs MpeaMera «XUMHUsSD» Ha YPOBHE CPEOHErO
oO1ero oopazoBanust Ha 0a30BOM YPOBHE SBJISIFOTCS:

dbopMupoBaHHE  CHCTEMbl  XMMHUYECKHMX  3HAHMM  KakK  BaKHEHIICH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOpPOH JieKar
KJIFOUEBBIE TOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, yCBOGHHME ©  TOHMMAaHHWE  CYIIHOCTH  JIOCTYIHBIX  000OIIeHuI
MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C HWCTOpUEH HX pPa3BUTUS H
CTaHOBJICHMUS;

dbopMupoBaHrE W Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS

BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMUMBIX ISl IPUOOPETEHUSI YMEHHMA
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OpUEHTHUPOBAThCA B MHPE BELIECTB U XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U OBCEIHEBHON KU3HU;

pa3BUTHE YMEHUN M CIOCOOOB JESATEIBHOCTH, CBSA3AHHBIX C HAOIIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOJIIOJIEHHEM IMpaBuil O€30MacHOro
oOpalieHus ¢ BelleCTBaMHu.

ConepxarenpHasi XapaKTepUCTHKA LEJIed M 3aJad HM3ydyeHus NpelMeTa B
IporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpelHero oduiero oopazopanusi. CeroiHs B MpenolaBaHuu
XUMUU B OOJIbIIEH CTENEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE
cojepkaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY  BBIITYCKHHKA
oronIeo0pa3oBaTEIbHON OpraHu3aluy, BIAJCIONIET0 HE Ha0OpOM 3HAHMM, a
(PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSMU AaKTHUBHOIO
NOJIyYCHUS] 3HAHMM M TNPUMEHEHMS HUX B PEAIBHONM JKWU3HM JUI1 PEUICHUS
MIPAKTUYECKUX 3aJad. B 92ToW CBA3M TMpH U3YYEHHH MNpeaMeTa «XHAMUSI»
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKKe 1IeJIU U 3aauu, KakK:

aganTaus oO0ydarIIMXCid K YCIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
(dbopmupoBaHue WUHTEJUIEKTYaJbHO  Pa3BUTOMU JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHHSITHIO TPaMOTHBIX
pelIeHNiI B KOHKPETHBIX XKMU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX C BEUIECTBAMU M MX
PUMEHEHUEM;

dbopmupoBaHre 'y  OOYyYaroOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHLIMI), HWMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE Ui Pa3IMYHBIX BUIOB
NESATEIPHOCTH: PEIICHUs MpoOJieM, MOWCKa, aHamM3a U 00padOTKM HMH(OpPMAIINH,
HEOOXOIUMBIX JJIsi TPUOOPETEHUS OMbITA ACSTEIBHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B IO3HAaHUM XUMHH, @ TAKXKE JJI OLEHKU C MO3HLIHMHA 3KOJOTMYECKON
0€30MMacCHOCTH XapaKTepa BIIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHU3M

YEJIOBEKA U IIPUPOJHYIO Cpeay,
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pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, WHTEIICKTYaJbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00ydaromuXcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBHIC
3HAHWUS MO XMMHUH B COOTBETCTBUM C KH3HEHHBIMHU MOTPEOHOCTSMH, WCIIOJIB30BAThH
COBpEeMEHHBIC WH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA W aHalu3a y4eOHOU |
HAY4YHO-TIOMYJISIPHON HH(DOpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHupOBaHUE U Pa3BUTHE Y OOYYAIONMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHAS, HAOJIOIaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOECHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH TUTAHUPOBAHWHW W TIPOBEIACHUH XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE y  OOydalmmxcsa YOSKIAEHHOCTH B  T'YMaHUCTUYECKON
HaIpPaBJICHHOCTH XWUMHUH, €€ BaXXHOM pOJIM B PEIICHHH TJIO0ATBHBIX MPOOIEM
PalMOHAIIBHOTO TIPUPOAOIIONIB30BAHNUSA, MOMOTHEHUSI SHEPIeTUUECKUX PECYPCOB U
COXpaHEHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHONIIEHUS K TIPUPOJEC M CBOEMY 3J0POBBIO, a TaKkKe NPHUOOPETCHUS OIbITa
UCIIOJIb30BAHUSl TIOJIYYCHHBIX 3HAHWM Ui TPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMU.

Ipu uzyyenuu yuebHozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHe MaKice,
KaK Ha YpOBHEe OCHOBHO20 U cpedHe2o 0Oueco obpazosanusi (Ha 6A3080M YposHe),
3a0aueil NEPEOCMENeHHOU 3HAYUMOCIU SGNAemcs (OopMUposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCMeCmE03HAHUS, NPAKMUYECKOU 0esimelbHOCmU
Yeno6eka U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoiui 3a0auu Ha yenyONéHHOM YpOGHEe U3VUEHUS NpeoMmemda
npeononazaem peanuzayuio maxkux yenetl, Kax:

Gdopmuposarue npedcmasieHUlL.

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUU NPUPOObl, 0 Mecme XUMUU 8 CUucmeme eCIeCcmeeHHbIX HAYK U e€ gedyuyell
ponu 8 obecneyeHuu yCmouyueo20 pa3eumus yenosedecmsd: 6 peulenuu npoonem
9KOJI02UHECKOLL, IHEp2emu4eckol U nuwedol 6e30nacHoCmu, 8 pa3eumuu MeoOuyuHbl,
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CO30aHUU HOBbIX MAMEPUANIO8, HOBbIX UCMOYHUKOG IJHepeuu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL30BAHUS, 8 (POPMUPOBAHUU MUPOBO33PEHUS U 00Uell
KYIbMYpPbl 4el08eKd, a makKdHce IKOA0SUYECKU 0O0CHOBAHHO20 OMHOULEHUsL K CB0EeMY
300p08bI0 U NPUPOOHOU cpede;

0C80€HUE CUCTNEeMbl 3HAHUL, JeHCAWUX 8 OCHOBE XUMUUECKOU COCmAasnaowel
eCmeCmeeHHO-HAYYHOU KAPMUHbl MUpa. (PYHOAMEHMANbHLIX NOHAMUU, 3AKOHO8 U
meopuil XUumMuu, COBPEMEHHbIX NPeOCMABNIeHUuli 0 CMpPOeHUU 8euecmea Ha PA3HbIX
VPOBHAX — —  AMOMHOM, UOHHO-MONEKYISAPHOM, HAOMONEKYISAPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyui, 0 XUMUYEeCKOM PA8HOGeCUU, paAcmeopax U OUCNEPCHLIX cucmemax, oo
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposarue y 06yuaromuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPedOBAHHOCTU
CUCTNEMHBIX XUMUYECKUX 3HAHUL 0151 00BACHEeHUs KIouegvlx udei u npoodnem
COBPEMEHHOU XUMUU, ONs1 OOBACHEHUS U NPOSHOZUPOBAHUS S8NEeHUl, UMEIOUWUX
eCMeCm8eHHO-HAYYHYI0 NPUpooy, 2cpPaMOMHO20 peuieHUsi NpoodieM, CEA3AHHBIX C
Xumueti, HNPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJ0SUYECKOL
bezonacHocmu  nocieocmeuil.  Oblmoeou U  NPOU3BOOCMBEHHOU  OesimelbHOCHU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb306AHUEM U
nepepabomkoll ewecms;

yenyoneHue npedcmasieHuil 0 HaAy4HvlX Memooax NO3HAHUS, HeOOX0OUMbLX Ois
npuobpemenuss YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U 00bACHEHUs]
XUMUYECKUX SGNeHULL, UMEIOWUX Mecmo 8 npupooe, 8 NPAKMU4ecKoll 0esmeilbHOCmu
U NOBCEOHEBHOUL HCUSHIL.

B nnaume peanuzayuu nepsoouepeoHvix GOCNUMAMENbHBIX U PA3BUBAIOUJUX
QYHKYUll YenoCmHOU cucmemsbl CpeoHe20 00ue2o 00paz08aHus npu U3yyeHuu
npeomema «Xumusy Ha yenyONéHHOM YPOBHe 0COOVI0 aKMYalbHOCMb NPUOOpemarom

makue yeau u 361061’114, KdkK.
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gocnumatue y0edcOEHHOCMuU 8 NO3HABAEMOCU GNIeHUL NPUPOObL, VBAICEHUS
K npoyeccy meopyecmea 8 obJ1acmu meopemudeckux U nPpUKIaoHbIX UCCIe008aHULL 8
Xumuu, @Gopmuposarue Mupo8o33peHUss, COOMBEMCMEYIoue20 COBPEMEHHOMY
VPOBHIO pA36UMUSL HAYKU,

pazeumue Momueayuu K OOVHeHUl0 U HNO3HAHUIN, CHOCOOHOCcmel K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHO8€ YCBOEHUS 00Wedeo8eyecKux
YeHHocmell,

pazeumue NO3HABAMENbHbIX UHMEPEeCco8, UHMENIEKMYAIbHbIX U MEOPUECKUX
cnocobrnocmeti 00y4arOWUxcs, GopmMuposanue y HUX CO3HAMENIbHO20 OMHOULEHUS K
CamoooOpaz06aHui0 U HENpepulBHOM) 00pA308aHUI0 KAK  YCI08UIO  YCHEeUHOU
npogeccuoHanbHou U 0OUWEeCMBEeHHOU  OesIMelbHOCMUY,  OMEEemCmMBEeHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCU 8 300P0BOM 00PA3E HCUZHU,

Gdopmuposarue ymeHUll U HABLIKOE PAZYMHO20 NPUPOOONOJIb308AHUS, DA38UMUE
9KOJI02UYECKOU  KYIbMmypsbl,  NpuodbpemeHue  onvlma  0OuecmeeHHO-Noae3HOl
9KOJIO2UHECKOU OesimenlbHOCU.

Hemu wu 3agaun u3ydeHHUs TmpeaMera «XUMHUs» TOJMYYWIU TMOJPOOHYIO
METOJIMYECKYI0 MHTEPIIPETAIMIO B pa3jeiie nporpaMmbl «Ilmanupyembie pe3yabTaThl
OCBOCHHUS TpeaMeTa», Oarogaps yemy oOecredeHO Y€TKOE MPEICTABICHUE O TOM,
Kakhe 3HAHUSI U YMEHHS MMEIOT MPSIMOE OTHOIIECHHE K peaau3aliyd KOHKPETHOM

OCIIN.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme cpennero oOmiero o0pas3oBaHus «XuUMHS», W3ydaemas Ha 0a30BOM
ypOBHE, TIpHM3HAHA OOS3aTEIBHBIM Y4YEOHBIM MPEIMETOM, BXOMASIIAM B COCTaB
npeameTHo — oOmactu  «EctecTBeHHBle  Haykm». OOmiee  YHMCIO  YacoB,
PEKOMEHIOBAaHHBIX 1Jis1 u3ydyeHus: xumuu — 70 yacoB: B 10 knacce — 35 yacos (1 yac
B Hezemo), B 11 kimacce — 35 gacos (1 gac B Hezento).

VYueOHsplit npeamer «XuMus» yriayOaEHHOTO YPOBHSI M3YUEHHS BXOIUT B COCTaB
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npenMeTHoM obOnactu «EcTtecTBeHHble Haykw». Ero wusydeHwe mnpeaycMOTpPEHO
B KJIacCaX ECTECTBEHHOHAYYHOIro MpOQuis, HANpUMep XUMHUYECKUX, XHUMHUKO-
OMOJOTHMYECKUX W MEIUIMHCKUX. B 3TuX Kjaccax H3ydeHHE AaHHOTO MpeaMera
IPEeIyCMOTPEHO B 00bEME yueOHOM Harpy3ku He MeHee 3 4 B Heaento. O01iee 4uciio
4acoB, PEKOMEHJOBAHHBIX Il M3yYEHUS XUMUU Ha yriayO0inéHHoMm ypoBHe, — 210
yacoB: B 10 kmacce — 105 gaca (3 gaca B Heaento), B 11 kimacce — 105 gaca (3 gaca B
HEJICITIO).

[Ipu ¢opmupoBaHuu 00pa30BaTENbHON OpPraHU3aLUENd MYJIbTUIPOPUIBHOIO
yueOHoro riana juist 10 u 11 kimaccoB ycranaBinuBaeTcst yueOHasi Harpy3Ka 1o npeameTy
«Xumus» st 6a30Boro ypoBHs B o0beme | wac B Hexemto (35 4 B rox), a Juid
yriIyOJIEHHOTO YpOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJENIO 3a cueT 00s3aTeNIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nononHUTENbHbIE YUeOHbIE
npeaMeTsl. TakuM 00pa3zom, a1 00y4aroIuXcsl, BBIOPABIINUX YIITyOJIEHHOE U3yUeHUE
XUMHH, yuyeOHasi Harpy3ka ycTaHaBiIMBaeTcs Takke 3 yaca B Hexaemto (105 4 B ron),
9TO TPAaBOMEPHO, €CIM MaKCUMallbHas YydyeOHas Harpy3ka HE TMPEBBIIIACT
MaKCHUMaJIbHO JOMYCTUMYIO yUEOHYIO Harpy3Ky B HEJIEIIIO.

B TemartuueckoMm IUTaHUPOBAaHMM YKa3aH Pe3epB Y4EeOHOTO BpEeMEHH, KOTOPOE
pPEKOMEHyeTCsl Ul  peaju3alud aBTOPCKUX IOAXOAOB IO  HCIOJIb30BAHUIO

pa3zHooOpa3HbIX (HOPM OpraHu3alUK Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUYEBHOI'O ITPE/IMETA
«XHUMUS»

®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OO0yYarOUIUMUCS
MporpamMM CpefHero o60mero o0pa3oBaHus (JTMYHOCTHBIM, METAMPEAMETHBIM H
npeaMeTHbIM). [lomydenue xumMudeckoro oOpa3oBaHus Oa3MpPyeTCss Ha OCHOBHBIX
TUJAKTUYECKUX MPUHIHUMNAX 00y4eHusl (HayYHOCTH, CHCTEMHOCTH, CUCTEeMaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPHHM C MPAKTUKOWN, HATJAHOCTA U Jp.), HA NMPUMEHEHUU

COBPCMCHHBIX O6paBOBaTeHBHBIX TEXHOJIOTUH C YUYE€TOM MCXAaHHU3MOB JOCTHIKCHUS
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BCEX IUIAHUPYEMBIX  pE3yJbTaTOB OCBOCHHUS  OCHOBHOM  00pa3oBaTesbHOMN
nporpammbl. HaydyHo-MeToaumueckoil OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHHUS MPOTPaMM CpeaHEero oOmero oOpa3oBaHUsS —SIBISETCS

CHCTGMHO-HGHTCHLHOCTHBIfI ImoaAxXo .

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM € CHUCTEMHO-ACATENBHOCTHBIM MOJAXOAOM B  CTPYKType
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHME OOYYaIOIMMUCA POCCUMCKONM  TIpaKAaHCKOW  HMACHTUYHOCTH —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYKe MOTUBAIIUU K 00YUCHHIO;
LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHHX YOEKJEHUW JIMYHOCTH Ha OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;
TOTOBHOCTh M CHOCOOHOCTh  OOYYalOIMXCS PYKOBOJACTBOBATbCS B  CBOEHU

JNEATEIbHOCTH ILIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH IETOCTHOM

CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS SKOJIOTHYECKON KYJIbTYypbl M CIIOCOOHOCTH CTaBUTh LIETHU U

CTPOUTH )KU3HEHHBIE I1JIaHbI.

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHUS MTPEeAMETa « XUMUS» JOCTUTAOTCS B €UHCTBE
y4eOHOM U BOCHUTATENIbHOW JAesiTeNbHOCTH OpraHu3alnv B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMUA U
ujeasaMu pOCCUNUCKOTO TPaXKIAaHCKOTO OOIIEeCTBa, MPUHSATHIMHU B 00IIIECTBE HOPMaMU
U TpaBWIaMUd TOBEACHMS, CIOCOOCTBYIOIIMMH TMpOLIECCaM  CaMOMO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYJAFOIITIXCS.

JInyHOCTHBIE ~ pE3ynbTaThl  OCBOEHUA  NpeaAMETa  «XHUMHS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh ONBITA I[MO3HABATECILHOW U MPAKTUYECKOM ACATEIbHOCTU

06yqa}0mnxc;1 10 pcain3allii IIPHUHATBIX B 06HIGCTBC HGHHOCTGP'I, B TOM 4YHCJIIC B
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HaCTu:

1. I'paKIaHCKOT0 BOCIIUTAHUS:

OCO3HaHUs OOYyYarOIMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB M 0O0SI3aHHOCTEM,
YBAKECHUS K 3aKOHY U ITPABOIIOPSAIKY:;

IIPEACTABIICHNUS O COLMAIBHBIX HOPMAax M IIPAaBWJIAX MEKIJINYHOCTHBIX OTHOLIECHUU B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JESATENIbHOCTH MNPU CO3JaHUHM y4EOHBIX
OPOEKTOB, PEIIEHUU YYE€OHBIX U [O3HABATEIbHBIX 3a/lay, BBINOJIHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NMPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI

JIPYTUX MPU aHAIU3€ PA3JTUYHBIX BUJIOB YU€OHOH AESTENbHOCTH;

2. IIaTpuOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHSI K KCTOPUYECKOMY M HAYYHOMY HACJIEAUIO OTE€YECTBEHHOU
XUMHWH;

yBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MTPUMEHEHUS
XAMUHU, OCO3HAHUS TOrO, YTO AOCTHIKEHHUS HAYKU €CTh PE3YyJIbTaT JUIMTEIIbHBIX
HaOJIOJICHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
YYEHBIX U IPAKTUKOB;

MHTEpECa Y MO3HABATEIIbHBIX MOTUBOB B IOJYYEHUM U TOCIEAYIOLIEM aHaJu3e

uH(GOPMAITUH O TIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHOMN OT€UECTBEHHON XUMHUH;

3. /lyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITIOBEACHUS;

CIIOCOOHOCTH OIIEHHWBAaTh CHUTYallMH, CBSI3AHHBIE C XUMHUYECKUMH SIBJICHUSMH, U
[IPUHAMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYICh HA MOPAIbHO-HPABCTBECHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEIAEHHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE MOCIEACTBUN 3TUX MMOCTYIIKOB;
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4. ®opMHUPOBAHMA KYJIbTYPbI 310POBbSI:

MOHMMAHUS LEHHOCTEH 3I0pOBOTO M OE30MacCHOTO 00pa3a >KU3HU; HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

co0JIr0IeHMs TTpaBuJ 0€30I1aCHOT0 OOpAIlleHuUs C BELECTBAMHU B OBITY, TOBCEHEBHOM
KU3HU U B TPYJOBOU JCSATEIbHOCTH;

MOHMMAHUS LIEHHOCTH MPaBUJ HHAWBHUIYAJbHOTO M KOJJIEKTUBHOTO O€30MMacHOTrO
IOBEJICHUSI B CUTYyalMsIX, YTPOXKAIOUIMX 30POBBIO M KU3HM JIIOJEH; OCO3HAHUs
MOCIEACTBUA W HEMPHUATHS BPEAHBIX TMPUBHIYEK (YMOTpEOJCHUS alIKOToJs,

HApPKOTUKOB, KypEeHHUS);

5. Tpy10BOTro BOCIUTAHMS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKON NIEATEITHHOCTH,
OOIIIECTBEHHO TI0JIC3HOM, TBOPUYECKOM U JPYTUX BUAAX JCITCILHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PCIICHUH MPAKTUYCCKUX 3a/1a4 COITUATBHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

MHTEpeca K MPAKTHISCKOMY H3YUCHHIO TIPOGECCHI pa3IUIHOTO POJa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHUH;

YBaKCHHSI K TPYY, JIOJSAM TPYJIa M pe3yjIbTaTaM TPYJA0BOM IeATCIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIWUBHIAYadbHOW TpaeKTOpHH OOpa3oBaHMUS,
Oyaymie mpodeccuu M peaau3aii COOCTBCHHBIX JKU3HCHHBIX IIAHOB C YYETOM
JUYIHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMMHH, WHTEPECOB M MOTpeOHOCTEH

00I111eCTBA;

6. 9KOJIOrHYeCcKOro BOCIIUTAHNSA:

OKOJIOTHYECKH  IIeJICCOOOpPAa3HOTO OTHOIICHHWS K TNPUPOAC, KaK HCTOYHHKY
CYIIECTBOBAHMSI JKU3HH Ha 3eMJIC;

NOHMMaHUs  TJ00AJbHOIO  XapakTepa  OSKOJOTHYECKHX  MpoOJieM,  BIIMSHUS

AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;
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OCO3HaHUsl HEOOXOJWMOCTH MCIOJIb30BAaHUS JOCTHKEHUUW XUMHUU I PEUICHUS
BOIIPOCOB PALlMOHAIBHOTO IIPUPOIOINOIb30BaAHNS;

AKTUBHOI'O HENPHUATUSA JACHUCTBHUM, INPUHOCAIIMX Bped OKPYKAKOLIEH ITPUPOIHOU
cpele, YMEHMs NIPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTUYECKUE MOCIEACTBUS
OPEANPUHUMAEMBIX IEHCTBUI U NIPEAOTBpALIaTh UX;

HAJIM4YXsl Pa3BUTOTO DKOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
JEATEIBbHOCTH IKOJIOIMYECKON HAIIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMAIBHOW MPAKTUKE, COCOOHOCTH U

YMCHHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHHU XGMO(bO6HI/I;

/. lleHHOCTH HAYYHOTI'0 IO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLLECTBEHHOW MPAKTUKU;

MMOHUMAaHUs CIeUU(PUKA XMMUHU KaK HAyKH, OCO3HAHMS €€ poyin B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3AaHUM IIJIOCTHOTO NMpEACTaBIEHUS 00
OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE IPHUPOABI M YEIOBEKa, B IIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M PELIeHUH NpOo0JIeM COXpaHEHUs MPUPOIHOIO
paBHOBECHS;

yOEXKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JJII COBPEMEHHOM LIMBUIM3ALUU: B €€
T'YMaHUCTHYECKOW HANPABJICHHOCTH M BaXXHOW POJIM B CO3JIaHWM HOBOW 0a3bl
MaTepualbHOU KYJIbTYpPbl, PEIIEHUH TTI00ATbHBIX NPOOJIEM YCTOMYMBOIO Pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPre€TUYECKOM, IHIIEBOM W SKOJOTHYECKOU
0€30MMacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYCHUH YCIOBUH YCHEIIHOTO TpyAa
U DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaKJI0T0 WiIeHA 00I1eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IOHMMAHHUSA CYIIHOCTH METOJOB IO3HAHWI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH UCIOJIb30BaTh MOTyYaeMble
3HAHUS I aHaiM3a U OOBACHEHMS SBJICHUM OKPYXKAIOIIEr0o MHpa H

IIPOUCXOJAINNX B HEM I/I3MeHeHI/II‘/JI; YMCHHU: ACJIaTh 000CHOBAHHBIC 3aKJIIOUEHNS HA
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OCHOBE HAy4YHBIX (DaKTOB W WMEIOMUXCS JaHHBIX C [EIbI0 TOJYICHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIOJIb30BAaTh XMMHUYCCKUE 3HAHUSA ISl PEIICHUS
po0JieM B PealTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM e TeNbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHMIO, K
AKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHUI MO XUMHUHU B COOTBETCTBHHU C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3nuyHbIX cdepax mnpodeccrnoHamTbHOMI

ESATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE pe3yJabTaThl OCBOEHUS Y4YeOHOTro mpeameTa «XUMHUS» Ha
YpOBHE CpeIHEro 001Iero 00pa3oBaHus BKJIIOYAIOT: 3HAUYMMBIE JJIsi (POPMUPOBAHUS
MHUPOBO33PEHUS O0y4JaroIIMXCsI MEKIMCLUIUIMHAPHBIE (MeXTpeIMEeTHBIC)
oOllleHay4YHbIE TOHATHS, OTPaXKarollWe IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa H
cnie-IupuKy METOAO0B MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEILIECTBO, JHEPrus, SIBJICHUE, TNPOILIECC, CUCTEMa, HAY4YHbIH (aKkT, MPUHLIMNII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE, HaOJI0JICHHUE,
U3MEpEHHEe, OKCIEPUMEHT U  JIp.); YHHUBEpCaIbHbIE y4eOHbIE  JCHCTBUSA
(mo3HaBaTeIbHbIE,  KOMMYHUKATHBHBIC,  PETryJATHBHBIE),  OOECICUUBAIOIINE
dbopmupoBaHre (PYHKIIMOHAIBHOW T'PAMOTHOCTH U COIMAIBHOW KOMIETCHITUU
oOyJarommuxcsi;  CIOCOOHOCTh  OOYYaroIIMXCS ~ MCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHBbIC Y4YCOHBIC
JIEVUCTBUS B MMO3HABATEIILHOM U COLMAIBHOM MPAKTHKE.

MeranpenMeTHbie  pe3yJbTaTbl  OTPAXAlOT  OBJAJEHUE  YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMH.

Oesnaoenue YHUBEPCAIbHbIMU yueﬁnbmu NO3HABAMENbHBIMU OCUCMBUAMU:
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1. Ba3oBbIMH JIOTHYECKHUMH JAeiiCTBUSIMMU:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAETATh LN AEATEIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICATEIBHOCTH C MTOCTABJICHHBIMU LEIAMU;

KCTOJIb30BaTh IPU OCBOCHUHU 3HAHWUU NMPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIIAECIATH
XapaKTEepHbIC MPU3HAKK TIOHSITUA W  YCTAaHABIMBAaTh WX  B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBICHEHUS! OTACIBbHBIX (DaKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAHMSA W KPUTEPUHU I KiIacCH(PHUKAIIMM BEIIECTB U XUMHYECKUX
pEaKLui;

YCTAHABJIMBATh MPUYUHHO-CJICICTBECHHBIC CBS3W MEXIAY H3YYa€MbIMHU SIBICHUSIMU;

CTPOHTH JIOTHYECKHE PACCYXKICHHS (MHIYKTHUBHBIC, JEIYKTHUBHBIC, 10 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W NPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX,
(bopMyJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

IMPUMEHATh B MPOIECCE IIO3HAHUS HCMOJB3YEMbIE B XHMHUM CHMBOJIMYECKHE
(3HaKOBbIE) MOJENTU, MNPeoOpPa30BbIBATH  MOJEIbHBIE  MPEJICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ) »JJIeMEHTa, XHUMH4YecKas ¢Gopmylia, ypaBHCHHE
XUMHUYECKOM peaknmuu — TIpH pEeNICHUH Y4YeOHBIX IIO3HABaTEIbHBIX U
MPAKTUYECKUX 3aJ]a4, MPUMEHATh HA3BAaHHBIC MOJICIIBHBIE TMPEICTABICHUS IS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB H3YYa€MbIX BEIIECTB W XUMHUYECKHUX

peaKLuii;

2. ba3oBBIMH HCCJI€I0BATEILCKHUMHU J1€liCTBUSIMHU:

BJIaJIETh OCHOBAMHU METOJ0B HAYYHOI'O0 TTO3HAHUA BEILIECTB U XUMUYECKUX PEAKIIUN;
dbopMyIMpOBaTh 1EIM U 33Ja4l WCCIEAOBAHMS, HCIOJIb30BaTh MOCTABICHHBIC H
CaMOCTOSITENILHO  C(hOPMYJIMPOBAaHHBIE BOIMPOCHI B KadecTBE HMHCTPYMEHTA

MO3HAHUS ¥ OCHOBBI /11 ()OPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABWILHOCTU
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BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMHM CAMOCTOSTENBHOIO IUIAHUPOBAHUSA U IPOBEICHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh yYMEHMs HAOIIOAATh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyIrpoBaTh 000OIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJITATOB HCCIEIOBAaHUS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIENOBATENLCKON M MPOEKTHOMN N1eATEIbHOCTH,
HPOSIBISATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB

PEUICHUS ITPAKTUYCCKUX 3aaa4, IPUMCHCHHIO PA3JIMYHBIX MCTOZOB IIO3HAHUS,

3. PaboToii ¢ unpopmanmueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWH(MOpManuu (Hay4dHO-TIOMYJIsIpHas
JUTEepaTypa XUMHYECKOIO COJEp)KaHUs, CIpaBOYHBIE IIOCOOUS, PECYpChI
WNuTepHeTa), aHaau3upoBaTh HMHPOPMALMIO paA3IMYHBIX BUAOB U  (OpM
MPE/ICTABICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTE;

(opMyIUpOBaTh 3aPOCHl U MPUMEHITHh Pa3jIMYHbIE METOJbI MPU TMOUCKE U OTOOpE
nHpopmaIruu, HeoOXOIUMOM JJIsi BBIMIOJTHEHUS Y4YEOHBIX 3a7a4 OMNpeesIEHHOrO
THIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS MH(}OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOUPATh ONTUMANIbHYIO (OopMy mpeAcTaBiaeHUs HHGOPMAIIH
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH H T. 11.);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KAadeCTBE CpPEIACTBA NMpH paboTe C XUMHUYECKOU
uH(popMaIMell: MPUMEHITh MEXIpeAMeTHbIe ((PU3nYecKkue U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

MCIOJIb30BAaTh U MPE00Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIIAHOCTH.

Oe¢naoenue YHUBEpCaAiIbHbIMU KOMMYHUKAMUGHbIMU odelicmeuamu:
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3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juanora Wu/wiu
IUCKYCCUH,  BBICKa3blBaTh  HJEH, (OPMYJIHpPOBaTb CBOU  INPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYNIaTh C TPE3CHTAalMed pe3ylbTaTOB  IIO3HABATEIBHOW  JIESATEIHHOCTH,
[OJyYEHHBIX CAMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BHIIIOJHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUUYECKOW pabOThl MO HUCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILLIECTB, peajlu3alui YYeOHOTro MpoeKkTa U (OpMyIHpPOBATh BBIBOJIbI
O pe3yibTaTaM MNPOBEAEHHBIX HCCIECIOBAHUNA MYTEM COTJIACOBAHMS MO3ULMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Osnaodenue ynueepcanbHolMu pecyiamueHblMU 0eUCMEUAMU:

CaMOCTOSITENIbHO ~ IUTAHUPOBATh M OCYIIECTBISTH  CBOIO  IO3HABATEIHHYIO
JEsTeNIbHOCTh, Ompezensas €€ Ielu W 3aJauyd, KOHTPOJIMPOBATh WU IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblid aliroput™m ACHCTBUU MpU
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATEIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ PexTuBHBIN crMoco0 WX pemieHuss ¢ Y4ETOM TMOJyYeHHUST HOBBIX 3HAHUMA O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JIE€ATEIbHOCTH HA OCHOBE CaMoOaHaju3a MU

CaMOOLICHKH.

HPEJIMETHBIE PE3YJIbTATDBI

[TpenMeTHbIC pe3yIbTaThl OCBOCHHS MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
0 XMMHUH Ha 0a30BOM YpOBHE OPHECHTHPOBAHBI Ha 00ECIeYCHHUE PEUMYIIIECTBEHHO
o0meo0pazoBaTebHON W OOMIEKYJbTYPHOW TMOATOTOBKH oOydaromuxcsa. OHu
BKJIIOYAIOT: crienuUyYecKue Uil y4eOHOro Mmpeamera «XuMus» HaydHbIe 3HAHMS,
YMEHHS W CIIOCOOBI JIEWCTBUN 0 OCBOCHHIO, MHTEPIPETAIMU U MPEoOpPa30BAHHIO
3HAHUU, BUJIBI ACITEILHOCTH 110 MOJIYYCHHIO HOBOTO 3HAHUS M MIPUMCHCHHIO 3HAHUN

B pa3JINYHBIX yLIC6HBIX " pCaJIbHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C XUMUCH.
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B nporpamme 1o xumuuy NpeaMeETHbBIE PE3YIIBTATHl IPEACTABIEHBI M0 T'OAaM

U3yYeHUs KaK Ha 0a30BOM, TaK U Ha y2ny01éHHOM YPOBHSX (BBICIICHO KYPCUBOM).

B 10 xiacce mnpeaMeTHble pe3yiabTaTbl O0CBOeHHUsI Kypca «Opranuyeckasi

XHMUSD 0TPAKAIOT:

1) cihopmuposannocmv  npedcmaeénenuti: 0 — XAMHYSCKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHONW KApTUHBI MHUpa, pPOJIM XWMHH B TIO3HAHWM SIBJICHUI
npupoasl, B (HOPMUPOBAHMHM MBIIUICHUS MW KYJbTYpPhl JUYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JJI PEIICHHS] MPAKTHICCKUX
3alad W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
IIPUPOJTHOM CpEJIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMHUYECKHH DSJIEMEHT, aToM, »JJEKTPOHHAas
o0ol0yka  aromMa, MOJIEKYyJa, BaJCHTHOCTb,  AJIEKTPOOTPUIIATEIHHOCTD,
XUMUYECKasl CBA3b, CTPYKTypHas dopmyia (pa3BEpHyTas U COKpaII€HHAs ), MOJIb,
MOJISIpHAasE Macca, MOJSIPHBIA OOBEM, YIIIEPOMHBIN CKeneT, (yHKIHOHATbHAS
rpynmna, pagukali, HW30MEpUsi, H30MEpbI, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTIIEBOOPOABI, KUCIOPO/I- M a30TCOICPIKAIINE COCTUHECHUS, MOHOMEP, TTOTMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIWHCHHMS), TCOPUU M 3aKOHBI
(Teopust cTpoeHus opraHuyeckux BemiecTB A. M. bytnepoBa, 3aK0H COXpaHEHUS
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJHYECKHN  S3BIK  XUMUH;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTUA U
CUCTEMHOCTH XMMHYECKHUX SIBJICHHUH, (PaKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M OC30IaCHOM HCIIOJIh30BAHUHM BaKHEUITUX OPTaHUYCCKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEILHOCTH YEIIOBEKa,

3) cgopmuposannocmv  ymeHuil 6vlseNsIMbL XAPAKTEPHBIC TPHU3HAKH IOHATHUH,
yCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIONINE TIOHSITHS TPU

OIIMCaHuM COCTaBa, CTPOCHUA U npeBpameHHﬁ OpraHUYCCKHX CO€HHH€HHﬁ;
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4)

5)

6)

7)

8)

chopmMupoeanHocmes  YMeHUull UCHONb306aMb XUMUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)
dbopMyn OpraHWYECKMX BEIIECTB M yPaBHCHUN XUMHUYECKUX PEaKIIUM;
U320MAaBIU8ams MOJIEIA MOJIEKYJT OPraHUYECKUX BEIIECTB JJIs WIUIIOCTPALIUUA UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chopmMupo8anHocmy  yMeHUll YCMAaHaeIueams TPHUHAJIC)KHOCTh HW3YYECHHBIX
OpraHUYEeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHHUIO K OMpEAeIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YrIeBOAOPObI, KUCIOPOJ- U a30TCOJACpIKaIlUe
COCIMHEHUS, BBICOKOMOJEKYJSIPHBIE COCIUHEHUS); Oasamb WM Ha3BaHUS IO
cuctematuyeckoit Homenkinarype (IUPAC), a Takxke NpuUBOIUTH TPUBHAIbHbBIE
Ha3BaHMS OTJEIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOIWICH, alleTHJICH,
ATUWJICHTJUKOb, TIUIEPUH, (QeHol, dhopMalbaerui, aleTaiblerul, MypaBbruHas
KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTa, CT€ApUHOBAs KHCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

chopmuposanHocmev ~ yMeHUs  onpeoensams  BUIABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHAS
CB513b, O- U P-C8513U, B0OOPOOHASL CBA3b),;

chopmMupoeanHocmes  yMeHUus NoOmeepiHcoamsv HA KOHKPEmHbuIX NpumMepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHeHUL
om Kpamuocmu U muna KOBAJNeHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GIUAHUSL
amomos u 2pynn amomos 8 MONeKy1ax;

copmMupo8anHocms  YMEeHUsi NPUMEHAMb  TIOJOKEHUS TEOPUU  CTPOCHUS
oprannueckux Bemects A. M. BytnepoBa s 00bICHEHUS! 3aBUCIMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;
chopmupo8anHoCcms YMeHUli XapaKkmepu3oeams COCTaB, CTpOEHUE, (hu3nueckue
U XHUMHYECKUE CBOMCTBAa THUIHMYHBIX TMPEICTABUTEICH pa3IMUHBIX KJIaCCOB
OpraHUYEeCKUX BEIIECTB (METaH, ATaH, dTUJICH, MPOIWJICH, alleTUJIeH, OyTaIueH-
1,3, metwiOyTaauen-1,3, 6€H30J1, METaHOJI, 3TAHOJI, ATUJICHTJIMKOJb, TIIUIEPHUH,
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9)

¢deHon, ameranpAerua, MypaBbUHAs W YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall,
IEJITI0I03a, AMHHOYKCYCHAsI KUCIIOTA); WIIOCMPUPO8ams TEHETUIECKYIO CBS3b
MEXIy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUNA C
UCTIOJb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

chopmMupo8anHoOCmy YMEHUl XapaKkmepuzosams cocmas, cmpoenue, usuyeckue
U XUMUdeckue C8oUCmead MUNUYHBIX Hnpedcmasumeneli PAa3IUYHbIX KIACCO8
Op2aHU4eCcKUx ewecms. aiKanos, YUKIOAIKAHO8, AIKeHO08, AIKAOUEeHO08, AJIKUHOS,
ApOMAMUYECKUX y2ieeo000p0008, CNUpmos, dailb0ecudos, KemoHos8, KapOOHOBLIX
KUCTIOM, NPOCMbBIX U CLONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
amMuHoxuciom,  0enKos,  yene80008  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULIIOCMPUPOBAMb  2EHEMUYECKYI0  C853b  MedCOy — HUMU  YPAGHEHUSMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyull ¢ UCNOJb308AHUEM CHPYKIMYPHbLIX
dopmyn;

copmMuUpo8aHHOCMb YMeHUs Xapakmepuz08ams WCTOYHUKH YTIEBOIOPOIHOTO
CeIpbsi  (HedTh, NPUPOAHBIM Ta3, Yyroiab), CHOCOOBI UX TEpepabOTKH U

MIPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

10) chopmuposannocmo ~ ymenuii  nposooums  BBIYMCIACHHS TI0 XHMHYECKHAM

ypaBHEHUsIM (Macchl, 00bEMA, KOIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakuuu MO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX

BEILIECTB UJIM IPOJYKTOB PEAKIIUN);

11) cpopmuposannocmo ymenuii e1adems CUCTEMOW 3HAHMA 00 OCHOBHBIX METOJIaX

HAay4YHOTO TIO3HAHMS, HCIOJIb3YyEMbIX B XWUMHHM I[PU HU3YYEHHUH BEIIECTB U
XUMHUYCCKHUX SIBIICHUI (mabmronenue, U3MEpEHHUE, SKCIIEPUMEHT,
MO/JICIUPOBAHUE), UCNONb308AMb CUCTEMHBIE XUMUYECKUE 3HAHUS ISl TIPUHATHUSA
pelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U HX

IMPUMCHCHUCM,
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chopmuposanHocmy  GNAOEHUSI CUCMEMOU 3HAHULL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HaAHUsL — HAOII00eHUU, USMEPEHUU, MOOEeIUPOBAHUU, IKCHEPUMEHNE
(peanvHoM U MbICIEHHOM) U YMeHUsl NPUMEHAMb MU SHAHUSL
CPOPMUPOBAHHOCIb YMEHUSL NPUMEHAMb OCHOBHblE ONepayull MblCIUMENbHOU
0esmenbHOCMU — AHAIU3 U CUHMe3, CpasHeHue, 0600uenue, CUucmemMamu3ayuio,
8blsGIeHUE NPUYUHHO-CIEOCTNBEHHBIX C853ell — 0I5 U3YUEHUs. CBOLICTNG 8eUleCs U
XUMUYECKUX pearkyuii;

12) chopmuposannocmo ymenuil cobmooams npasuia TOIL30BAHUS XHUMHYCCKOM
NOCyJI0M U JabopaTOpHBIM 000pYy/IOBaHHWEM, a TakXKe MpaBuiia OOpaIleHUs C
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKITUSMH TI0 BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

13) chopmuposannocmo  ymenuil  nAGHUPOBAMbL W GLINOJHAMbL  XUMHUYCCKUN
DKCIIEPUMEHT (TIPEBpPAIICHUS OPraHWYECKWX BEIIECTB IPH  HArpEBaHUH,
MOJIyYCHHE OJTWUJIEHAa U U3YYCHUE €ro CBOWCTB, KAaueCTBEHHBIC PEAKIUU
OpTraHWYECKUX BEIIECTB, JACHATypalus OEIKOB TIpH HarpeBaHWM, IIBETHHIC
peakiuu OEJKOB) B COOTBETCTBMU C MPaBHJIAMHU TEXHUKH OE€30MacCHOCTH TIpU
oOpallleHuu C BeleCTBaMU M JabOPaTOPHBIM O0OPYIOBaHUEM, NpeoCcmasisamy
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHCHHUU
COOTBETCTBYIOIIUX PEaKIUi W @hopmynupoeams BBHIBOIALI Ha OCHOBE JTHX
pe3yIbTaTOB,

CcOpMUPOBAHHOCIb  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUUl IKCnepumMenm (noiayduenue u usyuyeHue COUcCmse Op2aHu4ecKux
gewecms, KawecmeeHHvle peakyuu yeneeo0opo0o8 pPAa3udHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OPSAHUYECKUX Geujecms, peuleHue dKCNepUuMeHmanibHblx
3a0ay no pAacnosHABAHUI0 OP2AHUYECKUX Gewecms) ¢ cobmooeHueM npasu
be3onacnoeo obpawenusi ¢ ewecmeamu U J1abopamopHviM 000pPYO0BAHUEM,
Gopmynuposams yenb UCCIe008aHUsL, NPEOCMABIAMb 8 PA3IUYHOU hopme
Dpe3yIbmamol SKCNepuUMenma, aHaIu3uposams 1 OYeHUBAMb UxX 00CMOBEPHOCHIb,
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14) chopmuposannocms  ymenutl  KpUMUYeCcKU — aAHAIU3UPOBANb  XUMHUYCCKYIO
uH(pOpMaIIIO, TOJIy4aeMyto U3 pa3Hbix nctouHukoB (CMU, UuTepHeT u 1p.);
cpopmuposanHocmy  YMEHUll:  OCYWeCmensmy — YeleHANPAaGIeHHblll  NOUCK
XUMUYECKOU UHDOpMayUU 8 pa3IudHbIX UCOYHUKAX (HAYYHAA U Y4eOHO-HAYYHAS
numepamypa, CMHU, Hnmepnem u 0p.), Kpumuuecku  aHAIUZUPOBAMD
Xumuueckylo  umgopmayuio, nepepabamviéamv €€ U UCNONb308AMb 8
COOMBEeMCMEUU C NOCMABIEHHOU YUeOHOU 3a0ayell

15) chopmuposannocmo YMeHul cobnodams npasuna AKOJIOTUYECKU
L[EJIECO00PA3HOr0 MOBEACHHS B OBITY U TPYJOBOM I€SATEIBHOCTH B LENSIX
COXpaHEHUsI CBOETO 3JI0POBBSI M OKPY>KAIOIIEH MPUPOIHOU CPENbl; 0CO3HABAMb
OTIACHOCTH BO3JICUCTBHS Ha )KUBBIC OPTaHU3MBI ONIPEICAEHHBIX OPTaHUICCKUX
BEIIECTB, NOHMMAas cmbici mnokazarens [IJIK (mpenenpHO#l  AomycTUMOMR
KOHIICHTpAllUW), HOACHAMb  HA  TpUMEpax  CHocoObl  YMEHBIICHUS U
MIPEIOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA,
AHAU3UPOBAMYb 1eNecO0OPA3HOCIb NPUMEHEHUs. — OP2AHUYECKUX  8eujecms
NPOMBIULTIEHHOCU U 8 ObIMY C MOYKU 3PEHUSL COOMHOULEHUS] PUCK-NOJIb3A

16) s 00ydJaromuXcss ¢ OrpaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHUS BEIIECCTB H
XUMUYCCKUX SBJICHUH;

17) nas ciaenbiX ¥ cIa0OBUASIINX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh Pelibe(®HO

TOYEUHYIO cucTteMy obo3naueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyi.

B 11 kuaacce mnpeamMeTrHble pe3yJbTaThl OCBOeHMsI Kypca «OO0mas wu

HEOPraHu4vecKasi XMMHsD OTPAKAIOT:

1) cihopmuposannocme  npeocmaeénenuti: 0 — XMMHYECKOHW  COCTABIIIOLICH
€CTCCTBCHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUU B TIO3HAHHWH SIBJICHUU
MPUPOIBI, B (POPMUPOBAHUH MBIIUICHUS U KYJbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM IS pEelIeHUs MPaKTHYECKHX
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2)

3)

3a7lad M JKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

enaoenue CUCTEMOM XUMUYECKUX 3HaHUMH, KOTOpast BKJIIOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XMMHUYECKUH 3JIEMEHT, aToMm, W30ToI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTAIA aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b
(koBaJeHTHAsi, HWOHHAs, METAUIMYECKas, BOJOPOJHAsA), KpHUCTAIMYECKas
peméTka, TUMBl XUMUYECKUX PEaKIHi, pacTBOP, JEKTPOIUTHI, HEIJEKTPOIUTHI,
ANEKTPOJIUTHUYECKAS JTUCCOLMALMS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON pEeaklny, XUMUYECKOE PABHOBECHE; TEOPUU M 3aKOHBI (TEOpHUs
AJIEKTPOJIMTUYECKON auccouuanuu, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPaHEHHSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUU
IpU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI SI3BbIK XWMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKaIlUe B OCHOBE MOHMMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PaKTOJOTUYECKUE CBEJCHMSI O CBOWMCTBAX,
COCTaBe, MOJYUYECHUH U 0€30TIaCHOM HCIOJIb30BaHUN BaXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;

coepemeHHble NpeoCmasieHusi 0 CMpPOeHUlU 6eujecmed Ha amoMHOM, UOHHO-
MONEKYIAPHOM U HAOMOAEKVISAPHOM YVPOBHAX, NPeOCMABNeHUsl O MEeXAHUSMAX
XUMUYECKUX PeaKyuti, mepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX
UX NpomeKamus, O XUMUYECKOM pABHOBECUU, pACMEOpax U OUCHEPCHBIX
cucmemax, ¢hakmonocuyeckue ceedeHusi 0 CEOUCMBAx, cocmaese, NOIYYEHUU U
0e30nacHoM UCNONIL30BAHUU BANCHEUWUUX HEOP2aAHUYEeCKUX eeujecme 8 Oblmy u
NPaKmu4eckou  OesmenbHOCmU  4Yeno08eKd, OOWuUx  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3B00CmEa;

chopmMupo8anHoCmyb yMEHUUl  GblAGNAMb XapaKTepHble TPU3HAKK MOHSTHUH,
YCMaHasIueams UX B3aUMOCBA3b, UCHONb306aMb COOTBETCTBYIOIINE  MOHSTHS
MIPY OMUCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;
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4)

5)

6)

7)

copMuUpo8anHoCcmys YMEHUll UCNOIb308aMb XUMHUYECKYK0 CHUMBOJIUKY JIs
coctaBiieHUs: (OpMyJl BEIIECTB M YPAaBHEHUH XUMHUYECKHX  peaKLui;
cucreMaTtrueckyro HomeHknaTypy (IUPAC) u TpuBnaibHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld ra3, yrJieKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBASA COJA, MUPUT U 1. );

cpopmuposannocme ymenuii onpedenams BAJEHTHOCTb U CTENEHb OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB B COCJUHEHMSIX PA3IMYHOIO COCTAaBa; BUJ XUMHYECKON
CBA3M (KOBAJIECHTHAs, MOHHAsI, METAJUIMYECKAsl, BOJOPOIHAS) B COCAUHEHUAX; THUI
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJICKYJIpHAasi,
MOHHAas1, METaJNIn4YecKas); XapakTep cpeibl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

chopmuposanHocms yMeHusi 00BACHAMb 3ABUCUMOCIb CEOUCME 8euecms om
6UOA XUMUYECKOU CBA3U U MUNa KPUCMALIUYECKOU peuémKu, OOMeHHbl U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA306AHUS KOBAIEHMHOU CEA3U,
copMUpo8aHHOCMb YMEHUL YCMAHA8AUEams MPUHAIJIEKHOCTh HEOPraHUIECKUX
BEILIECTB MO MX COCTaBY K ONPEeAEIEHHOMY KJIacCy/TpyIle COeqUHEHUH (ITpOCThie
BEIIECTBA — METAUIBI M HEMETaUIbl, OKCHJbI, OCHOBAaHHUS, KHCIIOTHI,
aM(OTEpHBIC THIPOKCUJIBI, COJIH);

cpopMupoBaAHHOCMb YMEHUN. KIACCUPUYUPOBAMb. HEOP2AHUYECKUE eujeCmBa No
ux cocmaey; Xumudeckue peaxyuu no paziudHblM NPUHaAKam (Yuciy u cocmagy
peazupyrowmux eewjecms, meniogomy 3@gexmy peaxyuu, UsMeHeHUIo cmeneHeu
OKUCTIEHUs. DIIeMEHmMOos, O00pamuMOCmu, YY4acmuio Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O Kidccuguxayuu
U3yuaemvlx 6euecmes U XUMU4eCcKux peaKyuil,

cpopmuposannocms ymenuti packpvléams CMbICIH epruoguueckoro 3akoxa /1. M.
MenneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BSICHUTEIBHYIO U

MPOrHOCTUYECKYIO (PYHKLINU;
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8)

9)

chopMupo8aHHoOCmMb YMEHUL XapaKkmepuzo8amy 3JICKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3IeMeHTOB 1—4 nepuonoB [lepuoandeckoil cUCTEMbl XUMHUYECKUX
amemeHToB J[. U. MenneneeBa, HCIONB3ysl MOHATUS «S-, P-, O-DIEKTPOHHBIC
opOuTANINY, «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3AKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M HMX COCIUHEHUN MO TMEpUoJaM U TpyIIam
Ilepnoamueckon cucteMbl XUMUYECKHX d1eMeHTOB /. . Menneneesa;
«OCHOBHOE U B030YHCOEHHOE DHEPeeMUYeCcKUe COCMOAHUS Aamomay, OOBACHAMb
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckoui cucmemwt /| U Menoeneesa, sanenmuule
B03MONCHOCMU AMOMO8 IJIEMEHMO8 HA OCHOBE CMPOEHUs UX 3I1eKMPOHHbIX
0bon0uex

cpopmuposannocmv  ymenuii  xapaxmepuzoeamv  (onucvieams)  oOuHe
XUMHYECKHE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  Pa3JIM4YHBIX  KJACCOB;
noomeepaorcoams CyleCTBOBAHNE T€HETUYECKOM CBSA3H MEX]y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIbIO0 YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;
cpopmuposanHocms  yMeHUsi  pacKpuléamb  CYWHOCMb.  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX — PEaKyuli.  nocpeocmeomM  COCMABIEHUs  INeKMPOHHO20
bananca smux peaxyuil, peakyuu UOHHO 20 OOMeHa NYMEM COCMABLEHUS UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YPAGHEHULl, peaxkyui 2uoponu3d; peaxyull
KOMNIIeKcooOpazosanusi  (Ha  npumepe  2UOPOKCOKOMNIEKCO8 — YUHKA U

ATIOMUHUS);

10) chopmuposannocmo  ymenus Kkraccugpuyuposams XUMHUYECKUE PEAKIUH 10

pa3IMYHBIM MpU3HAKaM (YUCITY W COCTaBy pPEardpyroIIUX BEIIECTB, TCINIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTETICHEH OKHUCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH

PEeaKINK, Y9aCTUIO KaTaanu3aTropa);

11) chopmuposannocmo ymenuii  cocmaensims  ypaBHCHUS PEAKLIUN  pa3IMYHBIX

TUTIOB; TIOJIHBIE W COKpAIIEHHBIC YpaBHEHHUS PEAKIM HMOHHOTO OOMEHa,
YUYUTBIBAS YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA;
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12) chopmuposannocme  ymenuti  npogooums  PeaKkUUH,  IOATBEPIKIAIOLINC
KaueCTBEHHBIH COCTaB PA3IMYHBIX HEOPraHUYECKUX BEUIECTB; pACHO3HABAMb
OTIBITHBIM ITyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPaX HEOPTAaHUIECKUX
BEIIIECTB;

13) cpopmuposannocme  ymenuti  packpviéames  CYIIHOCTh  OKHCIIHATEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITHI ITOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OallaHca
3THUX PEAKIINM;

14) chopmuposanrnocme ymenuii 006vACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUCSCKON
peakuuMu OT pa3NuyHbIX (AKTOPOB; XapakTep CMEHICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelTHero Bo3aeiicTBus (npunnui Jle [larense);
cpopmuposannocms  ymenus — OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUS]
XUMUYECKUX PeaKyuti ¢ Y4EMoM UX IHePeeMUYeCKUX XapaKmepucmux, Xapaxkmep
UBMEHEHUsL CKOPOCIMU XUMUYECKOU peakyuu 6 3a8UCUMOCHU Om  PAa3IUYHbIX
Gaxmopos, a makdice Xapakmep CMeweHUs XUMUYEeCKO20 pPA8HOBecUsi HNoo
GIUSIHUEM BHEeWHUX 8030eticmautll (npunyun Jle [llamenve),

15) cpopmuposannocme  ymenuti  xapaxkmepuzosams —~ XAMHUYECKUE  IPOIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUH 00 OONMX HAYYHBIX MPUHIUINAX U
AKOJIOTHYECKUX MPOOJIeMaX XMUMUYECKOTO MIPOU3BO/ICTBA;
chopmupo8anHoOCmy yMeHUs XapaKkmepu3o8ams XumuiecKue peakyuu, iexcaujue
8 OCHO8e NPOMbBIULIEHHO20 NOJIYYeHUs CEPHOU KUCIOMbl, aMMuaxa, oodwue
HayuHble NPUHYUNDL XUMUYECKUX NPOU3BOOCMSE, YellecO000pa3HoCmb NPUMEHEHUs
HEeOp2aHUyecKux 6eujecms 6 NPOMBIULIEHHOCMU U 6 Oblmy ¢ MOYKU 3PeHUs
COOMHOUIeHUS PUCK-NOb3A;

16) chopmuposannocmv  ymenuii nposoOums BBIYUCICHHUS C HCIOJIb30BAaHHUEM
MOHSITUSL «MAcCOBas JIOJSl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
MPU XUMUYECKHUX PEAKIUAX, MACCHl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKITUU
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BEIIECTB, TEIUIOBOTO 3 (dekTa peakiyi Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI
BEIIIECTB, IPEBPAIICHIS M COXPAHCHHS YHEPTUH;

chopmupo8anHoCms yMeHUst NPOBOOUNb PACUEMBL. C UCNOIL30BAHUEM NOHAMUU
«maccosas 0oaa eewecmed 8 pacmeopey U «MOJAPHASL KOHYESHMPAYUsy,
maccol sewjecmsa uiu 00vEMA 2aza NO U3BECMHOMY KOJIUYUeCm8y 6elujecmsa,
macce unu 00vbEMY 00HO20 U3 YYACMBYIOWUX 8 PeaKyuu eeujecms; menio8o2o
agppexma peaxyuu; 3HaAYeHUs B000POOHO2O NOKA3AMESL PACMBOPO8 KUCIOM U
wenoveu ¢ U3BECMHOU CMeneHvio ouccoyuayuu, maccovl (00véma, Koauiecmasd
geujecmea) npooykma peaxyuu, eciu 00OHO U3 UCXOOHbIX gewecmes 0aHO 8 8uoe
pacmeopa ¢ onpedeénHou Maccogotll 00aell pacmeopEéHHO20 eeulecmed uiu OaHo
8 uzOvLimKe (umeem npumecu);, 00U BbIXOOA NPOOYKMA pearyuu; O0ObEMHBIX
OMHOWEHULL 24308,

17) cpopmuposannocmo ymenuil cobmodams npasuia TOIL30BAHUS XHUMHYCCKOM
OCYJI0OM U JabopaTOpHBIM 000pYy/IOBaHHWEM, a Tak)Ke MpaBuiia OOpaIlleHUs C
BEIIIECTBAMHA B COOTBETCTBHUU C WHCTPYKITUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18) chopmuposannocmo ~ ymenuii  naanupoéamv U GbINOJHAMbL  XUMUYECKUN
AKCIIEPUMEHT (pa3yioKeHHE MEePOKCUa BOJOPOaa B MPUCYTCTBUU KaTaau3aTopa,
OTpeeNieHue Cpeabl PAcTBOPOB BEHIECTB C TOMOIIBIO  YHHBEPCATHLHOTO
WHIUKATOPA, BIUSHAC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKITUH,
peakiMy MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS; pelIeHHE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
teMaMm «Metamiby u «Hemerannbey) B COOTBETCTBUMU C TpaBUJIAMU TEXHUKU
0e30macHOCTH MpU OOPAIEHUH C BEIIECTBAMH U JaOOpaTOPHBIM 000PYI0BaHUEM,
npedcmasnames PE3yabTaThl XUMHUYECKOTO OKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U Gopmyruposams BHIBOJBI HA OCHOBE

9THUX PE3YJIbTATOB,
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chopmuposanHocms YMeHUll. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUll  DKCnepumenm  (npogeoenue  peakyuii — UOHHO20  O0OMeHd,
noomeepoicoeHue  KaueCmeeHHO20  COCMABd  HeOpeaHUYecKux  8eujecms;
onpeoenenue cpedbl Pacmeopos Geulecmes ¢ NOMOUbI0 UHOUKAMOPOS, U3VHEHUE
GIUAHUSL PAZTUYHLIX (PAKMOPOE HA CKOPOCMb XUMUHECKOU peakyuu, peuleHue
IKCNEePUMEHMANbHLIX 3a0au no memam «Memannvly u «Hememannwiy) c
cob00eHueM npasuil be3onacHo20 0opaweHus ¢ ewecmeamu U 1abopamopHbvim
obopyoosanuem, @Gopmyauposames yeib UCCIe008AHUS, NPEOCMAGIs ML 8
pasiuynoi  ghopme  pezyibmanvl IKCnepumenma, aHanuzuposams U
OYEHUBAMDb UX OOCMOBEPHOCHIb,

19) chopmuposannocme  ymenunl  Kpumuyecku — AHAIUUPOBAMb  XAMHYECKYIO
uH}OopMaIHio, MoTy4yaeMyro u3 pa3Hbix nctouyHukoB (CMU, MaTepHET M 1p.);

20) cpopmuposannocmo YMeHutl cobdams npasuia 9KOJIOTUIECKU
[eJ1eCO00pa3HOr0 TOBEACHHUS B OBITY W TPYAOBOW JIEATEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3JI0POBBS M OKPYXKAIOUIEH MPUPOTHON Cpeapl; OCO3HABATH
OTIaCHOCTh BO3JICHCTBHS Ha JKMBBIC OpPraHU3MBl ONPEACIEHHBIX BEIICCTB,
noHumasi cmbicn mnokazarens 1K (mpenenpHOM MOMyCTUMOW KOHIEHTpPAIIUH),
NosCHAMb Ha IPAMEPAX CTIIOCOOBI YMEHBIIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICKCTBHS Ha OPTaHU3M YEIIOBEKA;
chopmuposanHocmos yMeHull: coOa00amsv NPasuld NOAb308AHUS XUMUYECKOU
nocyoou u J1abopamopHviM 000pyoosaHuem, ooOpaujeHus ¢ 6euwecmeamu 6
COOMBEMCMEUU C UHCIMPYKYUAMU NO BbINOJIHEHUIO 1AOOPAMOPHLIX XUMUYECKUX
ONbIMOB, DKONI0UUECKU UYenecooOpasHo20 NnoeoeHus 6 Ovbimy u mpyoosoll
0esIMeIbHOCU 8 YeJISIX COXPAHEHUsT C80e20 300P08bsl, OKPYIcarouieli npupooHol
cpeodvl U OOCMUdICeHUsT e€ YCMOoUdU8020 pa36umusl;, 0CO3HABAMb ONACHOCHIb
MOKCUYECK020 0eliCMBUsL HA JHCUBbLE OP2AHU3MbL ONPEOeNEHHbIX HeOP2aHUYeCKUX
sewjecms, nonumas cmoicn noxazamens I[JJK (npedenvnou Oonycmumoti
KOHYeHmpayuu,), chopmuposanHocme VMeHUL. ocyuecmensimo
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YeNeHanpasientslli NOUCK XUMUYECKOU UHDOpMayuu 6 paziudHblX UCMOYHUKAX
(nayuHas u yuyebHo-Hayunas aumepamypa, CMHU, Unmepuem u 0p ), kpumuuecku
AHAU3UPOBAMb  XUMUYeCKYI0  ungopmayuio, nepepabamviéamsv €€ U
UCNOIL308AMb 8 COOMBEMCMBUU C NOCMABIEHHOU Y4eOHoU 3a0ayel

21) it 00yYaroIIUXCs € OrPaHUYCHHBIMH BO3MOXKHOCTSAMHU 37I0POBbS: yYMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIIECTB M
XUMUYCCKUX SIBJICHUI;

22) UTst CIIETIBIX W CIA0OBHISAIIMX OOYYAOUIUXCSA: YMCHHE HCIIOJIb30BaTh Pelbe(hHO
TOYEUHYIO cucTteMy o0o3HaueHuit JI. bpaiins Ay 3anucu XumMudeckux GopMyiL.
PesynbraThl 00y4yeHuss Ha 0a30BOM YypOBHE OpPHEHTHUPOBAHbI Ha OOIIYIO

(GYHKIIMOHATBHYIO TPAMOTHOCTh, MOJIYY€HHE KOMIIETEHTHOCTEH ISl TTOBCEIHEBHOM

KU3HU U 001ero pas3ButTus. Pe3ynbratel oOydeHUs Ha YIUIYOJIEHHOM YpPOBHE

OpPUEHTHUPOBaHbl  HA  MOJY4YEHHWE  KOMIIETEHTHOCTEW I MOCJeayrolen

podheCCUOHANIBHON JIESITEIbHOCTH KaK B paMKax JIaHHOUW MpeIMEeTHOM 00J1acTh, TaK U

B CMEXHBIX C HEMl 00J1acTAX.
COJEPKAHUE YYEBHOTI'O ITPEJIMETA «XUMMSI»

10 KJIACC « OPTAHUYECKASI XUMUSI» BA3OBbI YPOBEHD

Teoperudeckne 0CHOBbI OPraHMYECKON XUMHUH

IIpeamMeT OpraHMYEeCKOW XUMHUU: €€ BO3HHKHOBEHHME, Pa3BUTHE M 3HAUCHHUE B
[IOJIyYEHUM HOBBIX BEIIECTB W MaTepUANIOB. TeopHs CTPOECHHS OPraHUYECKHX
coenunennii A. M. BytnepoBa, e€ ocHOBHbIE Mon0KeHUsA. CTpyKTypHbIE (HOPMYJIbI
OpraHUYeCcKUX BelecTB. ['oMoorus, n3oMepHsi. XMMHUYECKasl CBA3b B OPraHUYECKHUX
COEIMHEHUSIX — OJMHApPHbBIE U KPAaTHBIE CBSI3U.

[IpeacraBienre o KiIacCUPUKALMM OpraHUYECKUX BeliecTB. HomeHkiatypa
OpraHUYeCKUX COCAMHEHHN (CUCTeMaTH4ecKas) U TpUBHAIbHBbIE HA3BAHUSA

BAKHEUIINX MPEIACTABUTENEN KIIACCOB OPraHNYECKUX BEILIECTB.
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SKCHCpI/IMCHTaJIBHI)IG MCTOAbI H3YUCHHSA BCIICCTB WU HX HpeBpameHHﬁ:
O3HAKOMJICHUC C 06pa3ua1vm OpPraHNYCCKUX BCUICCTB U MATCPHAJIaMH Ha UX OCHOBC,
MOJCINPOBAHUC MOJICKYJI OPraHMYCCKHUX BCHICCTB, Ha6J'IIOI[eHI/IC H OIIMCAaHHC
ACMOHCTPAOUMOHHBIX OIIBITOB IIO IIPCBPAIICHHUIO OPraHUYCCKUX BCIICCTB IIPH

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

Yraesoaopoasl

AnKaHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKMM psa. Meran U 3TaH —
MPOCTEUILINE TPEICTABUTENIN aJKAaHOB: (U3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUs] M TOpEHUs), HaxOXKICHHE B TMPUPOAE, IOJIy4YE€HHE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH pslA. OTWIEH W IPONWIEH —
OpOCTEHIINe TNPEACTaBUTENN aJKEHOB: (PU3MYECKMEe U XHUMHUYECKHUE CBOWCTBA
(peakuuum  rUOPUPOBAaHUSA, TATOTCEHUPOBAHUSA, THUJpATalMd, OKHCIEHUA U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Anxkanuenbl. byraauen-1,3 u MertunOyragueH-1,3: cTpoeHue, BaxKHEHIIME
XUMHUYECKUE CBOMCTBa (peakuus noaumepusauuu). IlomydyeHue CUHTETHYECKOro
KaydyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUHN psAl. ALIETHIEH —
OpOCTEHIIMN  MpeACTaBUTENb aJKWHOB: COCTaB, CTpOEHHE, (U3HUECKUe WU
XUMUYECKUE CBOMCTBA (peakuuu TUAPUPOBAHUS, TAJOIC€HUPOBAHUS, TUApPATALIUH,
rOpEeHus), NOJyUYeHHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (QU3MUYECKME M XUMHYECKHE CBOMICTBa
(peakuu rajoreHUpoBaHUSI U HUTPOBAHUA), MOJyYEHHE W TpUMEHeHHe. Toayod:

coCTaB, CTPOCHUC, d)I/ISI/I‘-IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHUPOBAHU S

u HI/ITDOBaHI/Iﬂ) IHOJY4YCHHMEC M IIPpHUMCHCHUC. ToOKCUYHOCTH apCHOB. I'eneTuueckas

CBA3b MCXKAY YIJICBOAOpOdaMU, IMMIPUHAAJICKAITUMHA K Ppa3JIMYHBIM KJIaCCaM.
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[IpuponHbIE HCTOUHUKH YTI€BOIOPOoAOB. IIpupoHelil ra3 U nonyTHele HE(TAHbIE
razel. Hegtp 1 €€ mpoucxoxnaenue. CrnocoObl nepepaboTku He(TH: NEpPEroHKa,
KPEKUHI (TEpMHYECKHH, KaTaJIUTUYECKHil), mnuponu3. llpoaykTel mnepepaboTku
HEPTH, MX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroiae u
IPOAYKTHI €0 NMepepadOTKHU.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX I[PEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3ilaMH IIacTMace, KayuyKoB U pe3uHbl; Koyuiekiuu «Hedto» u
«YTonb»; MOIENMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJHBIX;

ITPOBCACHHUC HpaKTH‘{eCKOﬁ pa6OTBIZ IMOJIYUCHHUC 3THUJICHA U U3YUYCHHC CT'O CBOMCTB.

PacuéTHble 3a1a4n
Brraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIUUeCTBa
HCXOJHOTO BEIECTBA WJIM MNPOJAYyKTa PEaKIUU IO HU3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O U3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKI_[I/II/I).

Kuciopoacoaep:kamue opraHuyeckue coeMHeHUus

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOJ U 3TaHOJI: CTPOCHHE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMHM C aKTUBHBIMU METAJIaMH, TajJOr€HOBOAOPOIAMH,
ropeHue), npuMeHeHre. BogopoiHbie CBA3M MEXIAy MOJIEKYJIaMU CIIUPTOB. JlelicTBue
METaHOJIa ¥ HTAHOJIAa HA OPraHU3M YEJIOBEKA.

MHoroatoMHble COUPTHI. DTUIICHIJIMKOJb U TJIMLIEPUH: CTPOEHUE, (PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU METAJUIAMH, KaueCTBEHHAsI
peakuMsi Ha MHOTOaTOMHbIe CHUpThl). JlelicTBUe HaA OpraHu3M YeJoBeKa.
IIprmenenue rmiepuHa U STUICHTJIAKOIIA.

deHoJI: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHUE U XUMHUUYECKHE CBONCTBA. TOKCHYHOCTh
denona. [Ipumenenue deHoma.

Anbneruapl U KeToHbl. DopMaibaeTui, alleTaabAeTua: CTpoeHue, Gu3nuecKue u
XUMUYECKHUE CBOMCTBA (pEaKIMM OKHCIEHHS W BOCCTAaHOBIJICHHS, KAauE€CTBEHHBIC

peakiMK), MOJIy4eHHE U PUMEHEHHUE.
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AHGTOHZ CTPOCHUC, d)HBH‘-IGCKI/Ie 1 XMMHUYSCKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA U

BOCCTaHOBJ'IeHI/IH), IOJYYCHHEC U IIPUMCHCHHUC.

OAHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHasi U yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKHUE U XUMHUYECKHE CBOWCTBa (CBOMCTBa, oOLIME I
KJ1acca KUCJIOT, peakuus dTepuduKanmn), HoaydyeHue u npumeHenue. CteapuHoBas 1
OJIEMHOBasl KHUCIJIOTBHI KaK IMPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCJIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE AECHCTBHE.

Cnoxxable 3QuUpbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. Kupel. ['mpponus xupoB. IlpuMeHenue xupoB. buonormyeckas poib
KHUPOB.

VYraeBoasl: coctaB, kiaccuduKaius YrieBOAOB (MOHO-, AU- U TOJUCAXaPHUJbI).
['moko3a — mpocTeHmnii MOHOcCaxapua: OCOOEHHOCTH CTPOECHMSI MOJIEKYJIBI,
(¢usnyeckue M XUMHUYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHMCJIEHME aMMHUA4YHbIM PacTBOpoOM okcupa cepedpa(l), BoccraHoBieHUE, OpOKEHHE
[JIIOKO3bl), HAXOXXJIEHHWE B TMpUPOAE, MPUMEHEHHE, OMOJIOrHYecKas poJlb.
®otocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Caxapo3a — NpECACTABUTCIIb ANCAXAPUAOB, THAPOJIN3, HAXOXIACHHUC B IIPUPOAC U

IIPUMCHCHHMC.

Kpaxman u nemmnonosa kKak npupoaHbie noiauMmepbl. CTpoeHHe Kpaxmana u
uemunono3sl.  Pu3nueckue U XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAsI pEaKkus C HOJAOM).

OKCHepUMEHTAIbHbIE ~ METOAbl M3YYEHHs BEIIeCTB W MX MpPEBpalICHUN:
NpoBeicHHEe, HAOMIOJIGHWE U ONHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIOUPTOB, KAUECTBEHHBIE PEAKIHUH OJHOATOMHBIX CHUPTOB (OKUCJIEHHE 3TaHOJa
okcupoM wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMLEPUHA C
rugpokcugom meau(Il)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PAacTBOPOM OKCHAA
cepedpa(l) u runpoxcuaom menu(Il), B3aumopaeiicTBrue Kpaxmaia ¢ HOJI0OM);
IPOBEJICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.
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PacuérHble 3a1aun
Brruncnenns mo ypaBHEHUI0 XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJIHOTO BEIIEeCTBa WJIM MPOJYKTa pEaKIuud I10 HM3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tc0nepmamne OpPraHu4e€CKMe COCANHCHUA

Awmunbsl. MeTuaaMuH U aHUJIMH: COCTAaB, CTPOCHHUC, d)I/IBI/I‘-IGCKI/IC U XUMHWYCCKHEC

cBOMCTBA (TOpEHNE, B3AUMOIECHCTBUE C BOTOU U KUCIOTAMM).

AMMHOKHUCIIOTHI Kak aM(OTEepHbIe OpPraHUYEeCKHUE COeIUHECHUS. DU3NYECKUE U
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe TriauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mnOpuUpoAHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. llepBuunas,
BTOpUYHA M TpPETUYHAs CTPYKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYpALHs, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEIIECTB U WX MPEeBpalllCHUN:
HAOJIIOICHUE W OMHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB IpHU

Harp€BaHWH, IBCTHBIC PCAKIIUU OCJIKOB.

BbicokomolieKyJIsIpHbIE COeUHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALMHU, CPEIHSS MOJEKYISpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCOUHEHUH —
MOJIMMEPHU3ALIMS U MTOJTUKOHACHCAIHS.

IImacTtMmacchel (HOJII/IE)TI/IJ'IGH, OOJHUITPONIMNIICH, TIOJIMBUHHWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypaapHblii W CHHTETHYECKHE KayuyVKu (OVTaaWeHOBBIM, XJIODOIPEHOBBLIN U

U30IPEHOBLIN). BosloKkHA: HaTypalbHBIE (XJIOMOK, IIEPCTH, INENK), UCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK03a), CHHTETUYECKHE (KAIIPOH U JIABCAH).
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OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BEIIECTB M UX MpEeBpallcHUM:
O3HAKOMJIEHUE C oOpasllaMy NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbie CBA3HU

Peanuzanusi MeXIpPEeIMETHBIX CBSI3€M MPU M3YYECHUH OpraHudeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOIh30BAaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATUMN, SBIISIIOIIMXCS CUCTEMHBIMH JJI OTACIBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IOHSATHS: SBJIGHWE, HAay4YHBIM (pakT, THUIIOTEe3a,
3aKOH, TEOpHs, aHaliu3, CUHTE3, KiaccUu(PUKaius, MEePUOAUYHOCTh, HAOJIOJEHUE,
M3MEpEHUe, IKCIEPUMEHT, MOCIUPOBAHUE.

®dusuka: MaTepusi, SHEPrus, Macca, aToM, SJEKTPOH, MOJICKYJa, YHEPreTUUECKUM
YPOBEHb, BEILIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3HUYCCKUE
BEJIMUUHBI U €IUHULIBI UX U3MEPEHUSL.

buonorusa: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocMHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCNIKH, YIJICBOMBI, JKHPHI,
(epMeHTHI).

I'eorpadusi: muHepanabl, TOpHbIE MOPOABI, TOJIE3HBIE KCKOIMAEeMble, TOIUIUBO,
pecypcehl.

TexHoJIorust: MUIEBbIE MPOIYKTHI, OCHOBHI PAIIMOHAIBHOTO MUTAHUS, MOIOIIIHE
CpEJCTBA, JIEKAPCTBEHHBIC U KOCMETHYECKHUE MpenapaThbl, MaTepHUaibl U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIJIYBJIEHHBIA YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKON XUMMHU

[IpeameT w 3HaUYCHHME OPTAHMYECKOW XWMHH, MPEJCTABICHUE O MHOTO00pa3uu

OPTraHUYECKUX COCIUHECHUMN.
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DNEeKTPOHHOE CTPOEHHUE aToMa YIJIepo/a: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHplE BO3MOXHOCTH aroMa Yrjiaepojaa. XUMHUYECKas CBA3b B OPraHUYECKHUX
COCMMHEHMSIX. THIBI THOPUAN3AMA aTOMHBIX OpOWTaliel yriiepoma. MexaHU3MbI
o0pa3oBaHMsI KOBaJEHTHOW CBs3M (OOMEHHBI W JOHOPHO-AKUENTOPHBIN). Turmbl
MepeKpbIBaHUSI ATOMHBIX OpOuTaneil; 6- U m-cBsi3u. OMHApHAs, IBOMHAS U TpOWHAs
cBsa3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJaxX opraHuueckux BemiecTB. [lonsartue
0 CBOOOJIHOM pajuKalie, Hykieoduie u s5ekTpoduie.

Teopust cTtpoeHus opraHnydeckux coequHeHnii A. M. BytinepoBa U cOBpeMEHHbIE
MPEJCTABICHUS] O CTPYKTYpE MOJIEKYJl. 3HaU€HHUE TEOPUU CTPOEHHUSI OPraHUYECKHUX
coeuHEeHU. MoleKysipHble U CTPYKTypHbIe (GopMyibl. CTpYKTYpHBIE (DOPMYIIBI
Pa3JIMYHBIX BUJIOB: Pa3BEPHYTAs, COKpaAIIEHHAs, CKEJICTHAS.

N3omepusi. Buabl nsomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS!.

DneKTpoHHbIE A3DPEKTHl B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEKTHI).

[IpencraBnenue 0 KJaccudukauu OPTraHUYECKUX BEIIIECTB. IToustne
o pyHkunoHanbHoU rpymmne. ['omonorus. 'omonoruueckue psaasl. CucteMaruueckas
HoMeHKJaTypa opranudeckux coeauHeHudt (IUPAC) wu TpuBuangbHbie Ha3BaHUs
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W Kilaccuukanus OpraHudeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUA B OPTaHUYECKOU XUMUHU.

OKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHUsS BEIIECTB W MX IMPEBpaIllCHU:
O3HAaKOMJICHUE C 00pa3IaMy OpPTraHWYECKUX BEIIECTB U MaTepuajiaMyd Ha UX OCHOBE;
OTBITHl TIO TIPEBPAIEHUI0 OPraHWYECKUX BEIIECTB MPU HarpeBaHuM (IIJIaBJICHUE,
0oOyrJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHWE MOJIeJIed MOJIEKYJl OpPTraHUYECKHUX
BELIECTB.

YraeBogopoasl
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Anxanbl. ['omMoyiorMueckuil psja ankaHoB, oOmas Qopmyna, HOMEHKJIATypa
M M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKaHOB, Sp°-

ruOpuan3anys aTOMHBIX opOuTaieil yriueposaa, 6-cBsi3b. Kongopmepsl. Ousznueckue

CBOIMCTBA AJIKAaHOB.
XUMHYECKHE CBOMCTBA AJIKaHOB: pPCaKkInu 3aMCIICHU:I, HN30MCpHU3alInH,

ACTUAPUPOBAHHNA, HUKIIN3AIWHU, ITUPOJIM3ad, KPCKUHIA, T'OPCHMHA. HDeI[CTaBJ'ICHI/Ie 0

MCXaHU3MC DeaKHI/Iﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxnenue B npupojie. CriocoObl MOTy4eHHUs! U MPUMEHEHHE AJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HOMeHKIaTypa U wuzomepus. OcoOEHHOCTH
CTPOCHHUSA M XMMHYECKUX CBOMCTB MajbIX (IMKIJIOMPOIAH, UKJIOO0YTaH) U OOBIYHBIX
(IIMKJIOTIEHTAH, IMKJIOTEKCaH) IUKIoanKkaHOB. CocoObl MOJMy4YeHUs: U MPUMEHEHUE
[UKJIOATIKAHOB.
Ankenbl. ['oMonoruueckuit psig  ankeHoB, oOmas ¢Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SpTHOPUAN3ALMS
aTOMHBIX opOuTaliel yriaeponaa, 6- U n-cBsizu. CTpyKTypHasi U TeoMeTpuueckas (1uc-
TpaHc-) nzoMepusi. Pu3nyecKrue CBOMCTBA aJIKEHOB.

XUMUYECKHE CBOMCTBA: PEAKIMUHM MPUCOCIUHEHUS, 3aMEIIECHUS B O-TIOJOKEHUE

[P JBOMHOM CBSI3H, MOJUMEPHU3ALMU U OKUCICHHS. [IpencraBieHre O MEXaHW3MeE

peakimu __ dJeKTpoguiabHOrOo  mpucoeawHenus.  [IpaBuino  MapkoBHUKOBA.

KauecTtBeHHbIE peakliu Ha TBOMHYIO CBS3b.
CniocoObI MOTy4YeHHS ¥ PUMEHEHNE aIKEHOB.
Ankanauensl. Kiaccudukanus ankaaueHoOB (CONMpsKEHHbBIC, H30JMPOBAHHBIE,

KVMVJII/IDOBaHHBIG). OcobOeHHOCTH QJICKTPOHHOI'O CTPOCHUA WU XMMHUYCCKHX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusaiuss CONpsKEHHBIX

JUCHOB. Crioco0mb1 MMOJIYUYCHUA U IIPUMCHCHHUC aJIKaITHCHOB.
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Anxunbpl. ['oMoOIOTHUYECKHIT psAI alKWHOB, o00mas QopMyiia, HOMEHKIATypa
U M30MepHs. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKUHOB, Sp-
ruOpuan3alys aTOMHBIX opOuTaneit yrinepoaa. @Pu3ndecKkue CBOMCTBA aTKUHOB.

XVWMHYECKHE CBOICTBA:! peakuuu IIPUCOEINHEHN, JUMEpHU3aLAN
U TpUMEpU3alK, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKUHOB, UMEIOLIMX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE pEAaKIIMM HA TPOWHYIO CBSI3b.

CnocoObl NOy4YeHUs U IPUMEHEHHE aJIKUHOB.

ApomaTtrueckue yrieBoJaopoAabl (apeHsl). I'oMosiornueckuil psij apeHoB, 00Ias
(dopMyiia, HOMEHKIATypa U U30MEpUsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH301a. [IpaBuio APOMATHYHOCTH, IIPUMCPBbI APOMATHICCKHUX

coenHeHur. Pu3nyeckne CBOMCTBA APEHOB.

XVUMHUYECKHE CBOMCTBa O€H30Jla W €ro TOMOJIOTOB: pPEaKUUH 3aMEelIeHUs
B OEH30JbHOM KOJIbLIE M YIJIEBOJAOPOJHOM pajuKalle, peaklUuu MpUCOEIUHEHUS,

OKHCJICHHME TOMOJIOrOB OeH30Ia. [IpeacraBaeHUEe O  MEXAHM3ME  pPCaKIUi

anekTpoduibHoro 3amemnieHus. IIpencraBienne 00 OpPUEHTUPYIOIIEM JCHCTBUU

3aMecTuTeNied B OEH30JIbHOM KOJIbIIE Ha TMpUMEPE aJIKWIbHBIX paJHKaloB,
KapOOKCUIIbHOM, TUAPOKCHIIBHON, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoa. [lonumepusanus crupoda.

CriocoObl MoJTyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YIIIEBOAOPOIOB.

[Ipuponusiii ra3. IlonyTHeie HedTsHble ra3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblii yroib 1 IpoAyKThI €ro NepepadoTKy.

CnocoObl  mepepabOoTKM  HeTU:  NEPEeroHka, KPEeKUHr  (TepMHUYECKH,
KaTalmuTuyeckuii), pudopmuHr, mnupoius. [IpoaykTsl mnepepaboTku HEPTH, HX
NPUMEHEHUE B TPOMBIIIUIEHHOCTHU U B OBITY.

['eneTndeckas CBsA3b MEXKIY Pa3IMUYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE  CTPOEHUE TaJOreHIPOU3BOAHBIX  YIIEBOAOPOAOB. Peakuuu

3aMEIEHUd TaJOreHa Ha  TUAPOKCOTPYINY, HUTPOrpyNny, IMAHOTPYIIY,

aMuHOTpynny. /[efcTBUE Ha raloreHNpPOr3BOIHBIE BOAHOTO U CHUPTOBOrO pacTBOpa
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meénoun. BzamMoneicTBue QUTAJIOT€HAJIKAHOB C MarHueM M OUHKOM. lloHATHE O

MCTAJJIOOPIaHNYCCKHUX COCIMHCHUAX. Hcnonn3oBaHue raJJOorCHIIPONU3BOJHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTAaHNYECKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB M UX MPEBPAILCHUI:; U3yUCHHE
(U3HYECKIX CBOWCTB YTIEBOJAOPOAOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKITHIA
YIIEBOAOPOIOB PA3IMYHBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOM MM MOJHON BOJBI,
pacTBopa TepMaHTaHaTa KaJius, B3aUMOJCHCTBHE aleTWICHa C aMMHUAYHBIM
pactBopoM okcujaa cepedpa(l)); kauecTBEeHHOE OOHApyKEHUE Yriepojaa U BOJAOpOja
B OpPraHMYECKUX BEHIECTBAX; IIOJyYCHHE OTUJIEHA W M3YYCHHE €ro CBOMCTB;
o3HakomieHue ¢ koyekiusamu «Hedtb» U «VYromb», ¢ oOpasiamu I1acTMacc,
KaydyKOB ¥ PE3UHBI;  MOJCIMPOBAHUE MOJIEKYJT YTIIEBOI0POJIOB
U TaJIOTEHIIPOU3BOHBIX YTIEBOJAOPOIOB.
Kucaopoaconep:kaiiue oprannyeckie coeIuHeHUs

[IpenenpHple 0gHOATOMHBIE CITUPTHL. CTpOeHHWE MOJIEKyH (Ha TpuUMepe MeTaHoJIa
u oTaHona). ['omonornyeckuii psn, odmas ¢opMyna, H30MEpHsi, HOMEHKJIATypa
n kinaccudukanus. dusmdyeckre CBOWCTBA MPEASTbHBIX OIHOATOMHBIX CITHPTOB.
Bonopoansie cBsi3u MeXIy MOJIEKYJIaMH CITUPTOB.

XVWMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHMs], JeTUApaTallli, OKHCICHHUS,
B3aMMOJICUCTBHE C  OPraHWMYECKUMH W  HCOPTraHMYECKUMH  KHCIIOTaMH.

IIpencraBieHre 0 MEXaHU3ME peaKIMi HYKJICOMDUILHOro 3ameleHnsa. KauecTBeHHas

peaknus Ha OJHOATOMHBIE CIHPTHI. JIeHCTBHME 3TaHONA W METAHOJA HAa OpPraHU3M
yenoBeka. CrmocoObl MOTydeHUs U MPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH —(U3UYECKUX
U XUMHYECKUX CBOMCTB.

MHOTOaTOMHBIE  CHOUPTBHl —  OTWICHTJIMKOJIb W MHICpuH.  DU3UYECKue
1 XUMHYECKHE CBOMCTBA: PEAKIIMM 3aMCIICHHS, B3aUMOJICHCTBHE C OPTaHUYCCKUMH

U HCOPraHNM4CCKUMHU KHCJIOTaAMH, KAYCCTBCHHAA pCaKIIUA Ha MHOI'OAaTOMHBIC CITMPTHI.
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JeiictBue Ha opraHu3sM 4yesnoBeka. CrnocoObl TOJy4eHHS] W NPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enosr.  CTpoeHHE  MOJIEKYJbl,  B3aUMHOE  BIMSHHUE  TUAPOKCOIPYIIIBI
u OenzosnpHOrO sipa. dusmueckue cBoiicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB (eHona. KauectBeHHble peakuuu Ha @eHon. TokCcHYHOCTH (eHoua.
CriocoOsI monryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHuiabHbIE COEAMHEHUS — albJETHbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIbHON Tpynnbl. ['omMonornyeckue psapl albJErHIoB M KETOHOB, 0OIIas
dbopmyna, wu3oMepus U HOMeHKiatypa. Dusnueckue CBOWCTBA  aJIbJCTHUJIOB
U KETOHOB.

XVWMHUYECKHE CBOMCTBA aIbJIETUAOB M KETOHOB: pEAKIUU MPUCOCAUHEHUS.

[IpeacraBaeHUE O MEXAHUM3ME  pPEaKIUM HVKJICOd)I/IJ'II)HOFO IIPUCOCANHCHMNS.

OxucneHue anpAeruioB, KaueCTBEHHbIE peakuud Ha anpjaeruapl. CrnocoObl
ITOJIYYEHHS U IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TpEJeNbHbIE KAapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHUCJIOT. M3oMepusi 1 HOMEHKJIaTypa. PuU3ndyeckre CBOMCTBa
OJIHOOCHOBHBIX TpPEAEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KUCIIOT.

XVWMHYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakius 3TepuUKaIIi, peakuuu
C YY4aCTHEM YTJIIEBOJOPOIHOIO paanKaia.

Oco00eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

ITonsTue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, AHTHUApHUaaX,

TAJTOIrCHAHTIUApHUaax, aMHuaaXx, HUTPHUJIAX.

MHoroo0pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEMPEACIbHBIX
¥ apOMATHUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBuTenn BRICIINX KAPOOHOBBIX KHUCJIOT: CTCAPUHOBAS, TTaJIbMUTHHOBAS,

OJICUHOBAA, JJUHOJICBAsA, JUHOJICHOBAA KHCJIOTHI. Crioco0sbI IMOJIYYCHUA U IIPUMCHCHHC

KapOOHOBBIX KUCIOT.
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Cnoxusie »¢upsl. ['omonmormyeckuii psin, obmas Qopmymna, wu3oMepus
1 HOMeHKJaTtypa. Dusnueckue W XMMHYECKHE CBOMCTBA: THUIPOJIM3 B KHUCION
U IIEJIOYHOU CpeJie.

Kupsl. Ctpoenue, (u3MuecKHe W XUMHUYECKHE CBOICTBA JKHUPOB: THAPOJIU3
B KUCJIOW U 1eJI0YHOU cpene. OCOOEHHOCTH CBOMCTB HUPOB, COAEPIKAIIMUX OCTATKU
HENPENEIbHbIX KUPHBIX KACIOT. JKHpEeI B pupoe.

Mpu1d Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, UX Moromiee AeiictBue. [loHsaTre

0 cuHTeTHYeCKUX Moronmx cpeacrteax (CMCQC).

OO611as xapakTepUCTUKA YTIEBOJIOB.

Knaccudukanus yrneBogoB (MOHO-, 1U- U TIOJIUCAXaPUIbI).

Monocaxapuapl: TJIOKO3a, bpykTO3a, raJiakTo3a, pubo3a, JIE30K-
cupubo3a. duznyeckre CBOWCTBa 1 HaXOXKJCHUE B TIPUPOJIC.

®otocunte3. Onruyeckas H30MCpHII. KOHB‘I&TO-HGHH&H TayTOMCpPpHA HaA IIPHUMCPC

MOJICKYJIbI TJIFOKO3bI, IPOCKIMU Xeyopca, d., B -aHOMCPEI I''TFOKO3bI.

XHUMHUYECKHUE CBOWCTBA TIJIFOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U AJIbIETUIHON
IpylI, CHOUPTOBOE M MOJIOYHOKHCIOE OpoxkeHue. IlpumMeHeHue T1iIoKo3bl, €€
3HAYEHHE B )KU3HEACATEIBHOCTH OPTaHU3MA.

Jucaxapuabl: caxaposa, MallbTO3a U JIAKTO3a. BoccranasnuBaroiue
U HEBOCCTaHaBIMBaromue aucaxapuabl. ['maponu3 aucaxapunoB. Haxoxnenue
B [IPUPOJI€ U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, INIMKOTeH W Heunono3a. CTpoeHHe MaKpOMOJIEKYII
KpaxMaJia, IIIMKOreHa U LeJUTI0103bl. DU3ndecKkre CBOMCTBA KpaxMasa U UEJUTHOI03bI.
XUMHUYECKUE CBOMCTBA Kpaxmaja: THIPOJIM3, KAaYeCTBEHHAs pPEakius C HOJOM.
XVWMHUYECKHE CBOMCTBA IEIUTIONO3bI: TUIPOJIU3, TMOJYYCHHE 3(PUPOB IEIUTFOIO3HI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIEIK).

OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YeHHUs BEIIECTB M WX MpPEeBpallcHUM:
pPacTBOPUMOCTh PA3JIMYHBIX CIIHUPTOB B BOJE, B3aMMOJICHCTBUE ATAaHOIA C HATPUEM,
OKHMCJICHHUE J3TWJIOBOTO CIIMPTA B AJIBAETU] HAa PACKaJEHHOW MEIHOM MPOBOJIOKE;
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OKHUCJICHHE JTWJIOBOIO CHUPTA AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB); KAYECTBEHHbIE pEaKIUU Ha albJIeruabl (C THAPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCHIOM
meau(Il); xumMudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aWMOJICHCTBHE
pacTBopa TIOK03bl ¢ rugpokcuaoM meau(ll); BaumozeiicTBue kpaxmaina ¢ MOJIOM;
pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMaM «CrpThl U heHob. «KapOoHOoBBIE
KUCIOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:xale OpraHudeckKue CoeIuHeHUsI

AMHHBI — OpraHM4Yeckue NpPOU3BOJHBIE amMmuaka. Kiaccudukainus aMHHOB:
anudaTUIeCKue U apoOMaTUYECKNUE; IEPBUYHBIC, BTOPUYHBIE U TpeTHUHbIe. CTpoeHue
MOJIEKYJ, oOmas (opmyna, uU30Mepusi, HOMEHKIaTypa W (PU3UUYECKHUE CBOMCTBA.
XYWMHUYECKOE  CBOWCTBAa  aJu(aTUUYECKUX  AMHHOB:  OCHOBHBIE  CBOWCTBA,
ANKWINPOBAHKE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KucinoToil. Conun
AITKWJIAMMOHMUSL.

AHWINH — TPEACTAaBUTENIb AMUHOB apoMaThuyeckoro psaa. CTpoeHue aHWIIMHA.
B3anmHoe BiusiHUE Tpynn aTOMOB B MOJIeKyJie aHWIMHA. OCOOCHHOCTH XUMHUECKUX
CBOMCTB aHWIMHA. KauecTBEHHBIE peaKIuy Ha aHWUJIVH.

CnocoObl monydyeHWss W TpPUMEHEHHE anudaTudeckux aMuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOCH30JIa.

AmuHokuciotel. Homenknatypa u uzomepusi. OTAenbHBIE MPEICTaBUTEIN O

AMHMHOKHMCJIOT. TIJIMIOIWUH, aJIaHWH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJIYTAMHWHOBAs1 KHCJIOTA,

JJU3HUH, THMCTCHUH. Onrtuueckas H30MECpHUA  aMHUHOKHCJIOT: D-n  L-aMUHOKHUCJIOTEI.

dusnyeckre CBONWCTBA AMHUHOKHUCIIOT. XHUMHWYECKHE CBONMCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUM, peakiius MOJUKOHACH AU, 00pa3oBaHue
MEeNTUIHONM CBs3W. buonornmdeckoe 3HaueHHE aMUHOKUCIOT. CHHTE3 M THIPOJIM3

IICTITUIOB.
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benku kak mnpupoanble mnoiuMmepsl. [lepBuuHas, BTOpUYHAS W TPETUUHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THIPOJIN3, JeHaTypalus,
KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

Ilousatue 00 a30TCOJIEPKAINX reTEPOLNKINYECKUX COEIMHEHUIX.

[IupuMHUAMHOBEIE M NYPUHOBBIC OCHOBaHHUs. HyYKIEMHOBBIC KHCJIOTHI: COCTaB,

CTPOCHUC U OmoJoruyecKas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BEIIECTB M HUX MpEeBpallcHUM:
pacTBopeHue O€JIKOB B BOJIE; JcHATypalusi OCJIIKOB TMPU HArpeBaHUU; I[BETHbHIC
peakIuy Ha OeKU; PellIeHUE YKCIIEPUMEHTAIBHBIX 3aa4 M0 TeMam
«A3oTcojaepkale OpraHM4ecKue CoeluHeHus» U «Pacro3HaBaHrWe OpraHMYECKHUX
COCJIMHCHUI.

BLICOKOMOJIeKyJISIpHI)Ie COeAMHECHUA

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEIHSSI MOJIEKYJspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —

[MoJIMMCpu3anusd W IIOJUKOHACHCAIIUAI. IIpeacraBieHue O CTCPCOPCTYIIPHOCTH

)41 HaHMOHeKVHﬂDHOﬁ CTPYKTYPEC MNOJINMCPOB, 3aBUCUMOCTD CBOMCTB IIOJIMMCPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOT'O CTPOCHMU .

[Tonumepubie  matepuanbl.  Ilmactmaccsl  (HOMUATHIICH,  MOJMIPOIUIIEH,
MOJIMBUHWIXJIOPUA,  TMOJHUCTUPOJ,  TOJMMETUIMETAKpUIaT,  IMOJIMKapOOHATHI,
nonaudTUIeHTEpedTanaT). Y TUau3aius u nepepadoTka rmiacTyka.

DnacTOMEphbl: HATYPAJIbHBIA KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BosiokHa: HaTypalibHbl€ (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[TonuMmepsl cienUaJbHOIO Ha3HAYCHUS (TedDJ'IOH, KCBJIAap, JICKTPONPOBOAAIIINEC

IMTOJIUMCPHI, 6I/IODaSHaFaCMHC HOJ'II/IMGDBI).
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OKCIEPUMEHTAIIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M MX IPEBPALLCHUMN:
O3HaKoOMJIEHHE ¢ oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC,
KaydyKOB; pELIEHHWE »JSKCIIEpUMEHTAIbHBIX 3amad 1o Tteme «Pacno3naBanue
IUIACTMACC U BOJIOKOHY.

PacuéTHble 3a1a4n

HaxoxeHne MoJeKyIsipHON (pOpMyYJIbl OpraHUYECKOTO COEAMHEHUS 110 MaCCOBBIM
JOJISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXJACHUE MOJIEKYJISIPHON (HOpMYIIbl
OpraHUYEeCKOTr0 COeOUWHEHUs 1o Macce (00bEMY) NPOAYKTOB CropaHus; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIMH HW/WUIM HCXOJHBIX
BEIIECTB; YCTAHOBJIECHHE CTPYKTYPHOW (OpPMyJbl OpPraHUYECKOTO BEIECTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJYYEHUS; ONpENeSEHUE AO0JIU
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIe CBA3U

Peasmzannst MeXIpeaIMETHBIX CBSI3€M NPU M3YYEHHHM OPTaHWUYECKOM XUMUU
B 10 kjacce ocylecTBIs€TCS 4Yepe3 MCIONb30BaHHE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHW, TaK W TOHATUH, MPUHATBIX B OTHENBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHble MOHSTHS: SIBJICHUWE, HAy4yHbIH (akT, rumoresa,
TEOpus, 3aKOH, aHalu3, CHHTE3, KJacCU(pHUKalus, HaONI0leHne, H3MEpPEHUeE,
AKCIEPUMEHT, MOJENb, MOJIECIIMPOBAHUE.

®u3uka: Matepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUUECKUAN
YPOBEHb, BEILECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (hU3UUECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHMS], CKOPOCTh, SHEPTHs, Macca.

buonorus:  kierka, opraHm3M, OKOcHCTeMa, Owmocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTPO(PHBIA TUIN TUTaHUSA, OpOKEHUE,
doTOCHHTE3, IbIXaHUE, OCIIKH, YTIIEBObI, KUPbI, HYKIEMHOBbIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hbie HCKOTTaeMble, TOTUIHBO.
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TexHonorus: IMMIICBLIC IIPOAYKTBI, OCHOBBI PAlMOHAJIBHOI'O IIMTAHHWA, MOIOOINC

cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIASI U HEOPI'AHUYECKAS XUMMUSI»
BA30BbIl YPOBEHb
Teopernueckne 0CHOBbI XUMMU

XUMHUYECKUM 3JIeMEHT. AToM. Slnpo aToma, M30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTHYecKue ypOBHHU, IMOAYPOBHU. ATOMHBIE OpOWTamu, S-, P-, O-3IeMEHTHI
OcobeHHOCTH pacnpe/ieNieHUs] AJIEKTPOHOB IO OpOUTalIsiM B aTOMax »3JIEMEHTOB
MIEePBBIX YETHIPEX MEPHOJIOB. DIICKTPOHHAS KOH(PHUTYpaIHs aTOMOB.

[lepnoanueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux 3yeMeHToB [l. U.
MenpaeneeBa. CBa3p mnepuoaudeckoro 3akoHa U Ilepuoamyeckoil CHUCTEMBI
xuMuueckux smeMmeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MCHEHHS CBOMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB M0 rpynnaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XuMU4eckasi CBsi3b. Bupl XuMuueckoii cBs3U (KOBaJIGHTHAs
HETIOJIsipHAsE W TOJsipHAas, HWOHHAs, MeTajuinueckas). MexaHusmbl 0oOpa3oBaHUs
KOBAJICHTHOM  XMMHYECKOM CBs3M (OOMEHHBIH W  JIOHOPHO-AKIETITOPHBIN).
Bopopoanas cBs3b. BameHTHOCTh. DNEKTPOOTPULIATEILHOCTh. CTENEHb OKUCIICHHUS.
HMoHbI: KaTMOHBI ¥ AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH IMOCTOSIHCTBA
cocTaBa BellecTBAa. THUMbI KPUCTAIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIIECTB OT TUIIA KPUCTAJIJIMYECKON PELIETKH.

[TonsiTue o pgucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.

MaccoBasi 107151 BelecTBa B pacTBOPE.
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Krnaccudukanus HeopraHnueckux coeAnHeHuid. HoMeHkaTypa HeOpraHUYeCKuX
BellecTB. ['eHeTMueckass CBsI3b HEOPraHMYECKHX BEIIECTB, NPUHAICKAUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnyeckas peakuus. Knaccupukanuss XUuMUYECKUX peakuil B HEOpraHMYECKON
U OPraHUYECKON XMMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHECHMS U
[IPEBPALLECHUS SHEPTUH [P XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paznu4HbIX (akTopoB. OOpaTumbie
peakunu. XHUMHUYECKoe paBHOBecHe. DakTopbl, BIHSIONIME HA COCTOSIHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas auccounanus. CunbHble U cialOble 3nekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJAsd, HEUTpalibHas, wenoyHas. [loHsatue o

BOAOPOJHOM ITIOKA34aTCJIC (DH) pacTBOpa. PeaKI_[I/II/I WOHHOI'O0 OOMEHA. FHZ![!OJ’IHS

HEOPraHMYCCKUX WU OPraHMYCCKHNX BCILICCTB.

OKMCIIMTEILHO-BOCCTAHOBUTEILHBIC PCaAKIUU. [loHsiTue 00 QJICKTPOJIN3C

pacIIaBOB U pacTBOPOB coJiel. [ [puMeHeHne dIeKTpoaImnsa.

OKCHEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W WX MPEBPALLECHUI:
nemoHcTpauus Tabmuy «llepuognueckass cucrema xumuyeckux snemeHToB J[.U.
MenneneeBa»; H3ydeHHE MOJENEH KPUCTAJUIMYECKUX PEHIETOK; HaOJIOJeHUuE MU
OMKCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3yioKEHHE MEPOKCUAA
BOJOpOJa B IIPUCYTCTBUM KAaTaJIM3aTOPA, ONPEACICHUE CPEAbl pACTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAIBHOIO HWHIMKATOpa, PEaKIMM HOHHOTO OOMEHa); MpPOBEACHHE
NpaKkTUYeCKol paboThl «BiusHuEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM

pEAKLII.
PacuérHble 3aqa4un

Pacuétrl no YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ, B TOM 4YHCJIC TCPMOXHMHNYCCKHEC

paC‘—IéTBI, paC‘—IéTBI C UCITIOJIB30BaHUECM ITOHATHA «MACCOBas JOJIA BCILICCTBA».
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Heopranuveckass xumust

Hemeramnbl. Ilonoxkenne HemeramuioB B llepuoandeckoil cucTeMe XHUMHYECKHX
sanemeHToB J[.M. MeHnneneeBa u 0cOOEHHOCTH cTpoeHusi atomoB. Duszmyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpPUMEPE KUCIOPOJa, CEpHI,
dbocdopa u yraepona).

XUMUYECKUE CBOICTBA BAXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yriepona 1 KpEeMHHUS) U UX COCTMHEHUN (OKCHIOB, KUCIOPOICOACPIKAITUX
KHCJIOT, BOJIOPOJHBIX COETMHEHUN ).

[IprMeHenne BaKHEUIINX HEMETAIIJIOB U UX COCTMHEHNU.

Meramnel. Ilonoxenne MerauioB B [leproandeckon CHCTEME XUMHYECKUX
anemenToB JI. M. MenpaeneeBa. OCOOCHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOuue ¢usmdyeckue cBoiicTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN PSJ HATPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIIMX METAJUIOB (HATPHUH, KaIui, KalnbIlui, MarHUH,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

OO6uue cocoObl monyudeHus: MetaioB. Metawtyprus. Kopposusi meramios.

Crioco0bl 3aUThI OT KOppo3uHu. [IpuMeHeHre MeTauioB B ObITY U TEXHUKE.

DKCIEpUMEHTANIBHBIE METObI U3yUYECHUS BELIECTB U MX NPEBPALICHUN: U3YUYCHHE
koekuun  «Metaimiel M CIUIaBb»,  00pa3sLlOB  HEMETAJUIOB;  peIleHue
AKCIIEPUMEHTAJIBHBIX 3a7a4; HaOJIIOIEHHEe M ONKMCAaHWEe JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEWUCTBHE THUAPOKCHAA ATIOMHUHHS C PAcTBOPAMH

KHCJIOT U HlGJIO‘-IGfI, Ka4CCTBCHHBIC PCAKIIMHU HAa KaTHOHBbI MeTaJ'IJ'IOB).

PacuérHble 3agaun

Pacuérel Maccel BemiecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WIM O00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB;
pacuéthbl Macchl (00BbEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3
BELIECTB UMEET MTPUMECH.

2023



XuMus ¥ )KU3Hb

Ponp xumum B 00ecredyeHHM HKOJIOTUYECKOM, 3HEPreTUYECKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeAULMHBL. [loHATHE O HAy4yHBIX METOJaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPHUHIIMIIAX MPOMBIIUIEHHOTO MOJy4YeHUS
BAKHEMIINX BELIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUILNE CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MATEpHUANIBI, KPAacKH, CTEKJIO, KEpaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEepUabl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XAMHUS M 370pOBbE YEJNOBEKA: IPAaBWIA HCIIOJIb30BAaHUSA JIEKAPCTBEHHBIX
IpernapaToB; MpaBuiia 0€30MacHOrO MCIIOIb30BaHMs MIPENapaToB OBITOBOW XUMHUU B
IIOBCETHEBHOM KU3HH.

MexknpeamMeTHbie CBI3U

Peanuzanuss MeXnpeIMETHBIX CBA3€H MPU M3YYEHUU OOIIEed M HEOpraHMYeCKOu
xuMuu B 11 Kiacce ocylecTBIsIeTCA Yepe3 UCHOIb30BaHNE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX ITOHATHM, TaK W TOHATHH, SBISIOMIMXCS CHCTEMHBIMU JUISI OTIAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KiIaccU(PUKaluusg, NEPUOJUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: marepus, JHEpPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3MYECKHE BEJIUYMHBI M EIUHHULBI HX
U3MEPEHNsL, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTemMa, ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHbI, OOMEH BEIIECTB B OPraHu3Me.

['eorpadus: MuHepasbl, TOpHbIE MOPOAbI, IOJIE3HbIE MCKOIMAaeMble, TOILIUBO,

PECYPCHI.
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TexHomorusi: XUMHUYECKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPTUiA, IIPOU3BOJACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IIHIICBAA
IMPOMBIIIJIICHHOCTD, (l)apMaL[CBTI/I‘IeCKaH IMPOMBINIJICHHOCTD, IIPON3BOACTBO
KOCMCTHYCCKHUX IIPCIIapaTtoB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB,

QJICKTPOHHAA IIPOMBINIIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMMU S

YIJIAYBJIEHHBIA YPOBEHbD

Teopernueckue 0CHOBbI XUMMU
Atom. CocTaB aTOMHBIX s1i€p. XUMHUYECKHUM 3JIEMEHT. M30TOMBL.

KopnyckynapHO-BOJIHOBOM  AVaJIM3M, JIBOUCTBEHHAS HOPUPOAA  DIIEKTPOHA.

CtpoeHue 53JIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUUYECKHE

YpOBHH U TOAYypOBHU. AToMHbIe opOutanu. Kiaccudukamuss XUMHYECKUX
aieMeHToOB  (S-,p-,d-,f-amemento). PacnpeneneHue dJIEKTPOHOB IO aTOMHBIM

Op6I/ITaJIﬂM; IIPUHIINII MHWHHMMYMa OHCPIrHH, IIPHUHIINIL HaVJ'II/I, IIpaBUJIO XVHI[a.

DOneKTpOHHbIE KOH(UTYypallud aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(DUTYypallui HOHOB.

IlonsaTue 00 DHCPIrumn HOHU3alllH, DHCPIrun CpoACTBA K 3JICKTPOHY.

DJIEKTPOOTPULIATEIBHOCTD.

[lepnonnueckuii 3akoH U llepuommyeckas cucTeMa XHMHUYECKUX DJIEMECHTOB
J. . MenneneeBa. CBa3b nepuoanyueckoro 3akoHa u llepmoamyeckoil cucTeMbl
XAMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpPHEW  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX WMHU
MPOCTHIX U CIIOXHBIX BEIIECTB MO TPyNIlaM U MEPHUOIaM. 3HAYEHUE TTEPUOIAYECKOTO
3akoHa [[. 1. Menneneena.

XUMHYECKasi CBs3b. BHJIbl XMMHWYECKOM CBS3M: KOBAJICHTHAs, MOHHAd,

MeTajndeckas. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIN
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Y IOHOPHO-aKUENTOPHBIA. DHEPrusl W JJIMHA CBsI3U. lIoJIIpHOCTH, HANpPaBIECHHOCTH
Y HaChIIIAEMOCTh KOBAJICHTHOW cBsi3u. KpartHbele cBsizu. BopoponHasi CBA3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBHUS.

BanenTHOCT, M BajJIeHTHBIE BO3MOXXHOCTH aToMoB. I I/I6DI/IILI/133L[I/I$I ATOMHBIX

opbutaneil. CBsA3b JIIEKTPOHHON CTPYKTYpbl MOJIEKY]I C HUX TE€OMETPUYECKUM

CTpPOEHHMEM (Ha IIPUMEPE COENMHEHUN DJIEMEHTOB BTOPOIO NIEPHOAA).
[IpeacraBieHre O KOMIUIEKCHBIX COeIMHEHHSIX. (COCTaB KOMIUIEKCHOTO HOHA:

KOMHJICKCOO6pa3OBaTeJII>, JIUTaHBI. KOODI[I/IHaI_[HOHHOG yncjo. HomeHknarypa

KOMIUIEKCHBIX COENWHEHHH. 3HAYEHWE KOMIUIEKCHBIX coenuHeHui. [loHgarue

0 KOODAWHAIIMOHHON XUMHH.

BemectBa ~ MOJNEKYJISIpHOTO U HEMOJEKYJISIPHOTO  CTpO€HHUs.  THIibl
KPUCTAJUNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

IlonsTue o AUCIICPCHBIX CHCTCMaAX. HctunHbie PaCTBOPGLI. [IpeacraBieHue

O KOJUIOMAHBIX PACTBOpPAX. CriocoOsbl BBIPpAKCHHUA KOHOCHTPAOIHUKU PACTBOPOB:

MAaccoBasi JOJIsI BEIIECTBA B PacTBOpE, MOJISIpHAs KOHLEHTpauus. HacelleHHbie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparsi.

Knaccudukanuss m HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJIEIbHBIX MIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX peEaklMid B HEOPTraHUYECKOM U OpraHuYEeCKOM
XUMUU. 3aKOH COXPAHEHHUSI MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpEBpallcHUs
SHEPrUU MPU XUMHUUECKUX peakiusx. TernoBbie d(PGHEKThl XUMHUUECKUX PEaAKIUH.
TepMoxuMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Katanus u karaau3aTopsl.

OGpatuMble M HeOOpaTUMBbIE peakiuu. XUMHUUecKoe paBHoBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIUAIOINIMEC Ha IIOJJOXKXCHHC XHUMHUYCCKOI'O

PaBHOBECHS: TEMIIEpATypa, AABJICHUE W KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX
B peakuuu. [Ipuanun Jle [lartense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuanmsi. CunpHBIC M Ccla0bIe QJICKTPOJIUTHEI. CreneHb

JuCCconuranmu. HMoHHOE IIpOU3BEICHUE BOJEI. Cpezla BOJHBIX pAaCTBOPOB: KHCJIOTHAA,

HeHTpanabHas, meaoyHas. Bomxopoansiit nokasarens (PH) pactBopa. ['maponms cosei.
Peakiiuu nonHoro oomeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakinu. CreneHb OKUCIeHUs. OKUCIUTETh
U BOCCTaHOBUTENb. Ilpomeccbl OKHCIEHMSI W BOCCTAaHOBJIEHHUsA. BakHeiimune
OKUCIIUTENIM W BOCCTAHOBUTENIU. MeTo[ SIEKTpPOHHOro OanaHca. OJIEKTPOJu3
pPacTBOPOB U PacCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHsS BEIIECTB W HMX [PEBPAILCHHI:
pasyioKEeHUe TEPOKCHIAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTopa; MOACIH
KPUCTAJUNIMYECKUX PEMIETOK; MPOBEJICHWE PEaKIMii MOHHOTO OOMEHa; ompe/eicHHe
CpeAbl PacTBOPOB C TMOMOINBI) HWHIUKATOPOB;, W3YyUYCHUE BIUSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pEakiMu U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuveckasi xumust

[Tomoxenne HemeramoB B llepmogmyeckoil cCHUCTEME XHMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa u 0COOCHHOCTH CTpoeHUs UX aroMoB. dusmyeckue CBOHCTBa
HEMETaJUIOB. AJIJIOTPONIUS HEMETAUIOB (HA TpUMEpE KHUCIopona, cephl, docdopa
U yTiiepoja).

Bonmopon. Ilomydyenue, ¢Qusnueckue ¥ XMMHUYECKHE CBOMCTBA:  PEaKIUU
C METaJUyIaMH U HEMETAJJIAMU, BOCCTAHOBUTEINbHBIE CBOMCTBA. [ mapuasl. ToruBHEIE
AJIEMEHTBL.

lamorensl. Haxoknenwe B mpupoje, CHOcoObl  MOdy4deHus, (U3HIECKUE
U XUMHUYecKue cBoiicTBa. ['amoreHoBosopobl. BaxkHelme KuciaopoacoaepKamme
COeNMHEHMs TanoreHoB. JlaGopaTopHble W TPOMBINUICHHBIE CHOCOOBI TMOJIYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIIJIEHHBIE CIOCOOBI TMOJYYCHUS
Kkuciopoaa. Duznueckue W XMMHUYECKHE CBOMCTBAa U IMPUMEHEHHE KHUCIOpoaa
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1 030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxnaeHue B mpupojie, CoCOOBI MOMydYeHUs, GU3HICCKUE U XUMUYECKUC
cBoiictBa. CepoBomopon, cynbbhuasl. Oxcua cepri(1V), okcua cepoi(VI). Cepuucras
Y CepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB cepHOU KHUCIOTHL. [IpuMenenue
CepbI U €€ COCTMHCHUN.

Azotr. HaxoxaeHue B npupojie, CrocoObl MoayyeHus, GU3nueckue 1 XuMUYECKHe
cBolcTBa. AMMUaK, HUTpUAbL. OKcHUIbl a30Ta. A30THCTasi U a30THAs KUCJIOTHI U UX
comd. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpumMeHeHue a3ora U €ro
COCIMHEHUI. A30THBIE yIOOpEHHUS.

®ochop. Haxoxnaenue B IOpupose, CHOCOOb  TMOMydeHUs, (HU3NUECKUe
U xumuueckue cporictBa. Pochuaslt u pochun. Oxcuawl docdopa, dhochopHas

kuciaora u eé conu. Mertadbocdhopuas u nupodochopHas KuciaoTel, dhocdhopucrtas

u__dochopHoBatucTasg KHUCIOThl. [Ipumenenue ¢ochopa U €ro COeIUHEHUHU.
docdopHbie y1oOpeHusl.

VYraepon, HaxoxiaeHue B MpuUpoje. AINOTpornHble Moaudukanuu. duznueckue
U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB, OOpa30BaHHBIX yriepoaoM. OKcuu
yraepoaa(ll), okcun yrnepona(IV), yronsHas kuciora v €€ coyid. AKTUBUPOBAHHBIM

yroib, aacopoims. PynepeHsl, rpadeH, yriepoaHble HaHOTpyOku. IIpumenenue

IIPOCTHIX BEIIECTB, 00PAa30BaAHHBIX YIJIEPOJOM, U €r0 COCTUHECHUM.
Kpemuuii. Haxoxnaenwe B mpupoae, crnocoObl MONydeHus, (U3MUYEeCcKue
u xummudeckue cBorctBa. Oxcupa kpeMuusa(IV), kpemMHueBas KUCIOTa, CUIIMKATHI.
[Ipumenenue kpemMHus 1 ero coequHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.
[Tonoxxenne metaiuioB B [lepruoanyeckord CHUCTEME XHUMHUYECKUX JJIEMEHTOB.
Oco00EeHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0UEK AaTOMOB METAJLJIOB.

PacnopocTpaHeHne XMMUYECKHUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

OOmme ¢usnueckue CcBOMCTBA MeTauioB. [IpumeHeHHe MeTauioB B OBITY
u TexHuke. CIiiaBbl METAIJIOB.
DIEKTPOXUMHUECKUN PNl HampspDKeHUH meTamuioB. OOIue crmocoObl MOTyYeHHsI
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METAJUIOB: TUAPOMETAILIYPIUsl, MUPOMETAIUTYPIus, IeKTpomeTamuryprus. llonstue
0 Koppo3uu MeTauoB. CriocoObl 3aUThI OT KOPPO3HUHU.

Obmass xapaktepuctuka wmetamioB [A-rpynmer  [lepuognueckoit  cucteMsl
XUMUYECKUX 3yeMeHTOoB. Hatpuii u kanuii: nosydenue, PU3NYecKue U XUMHUECKHUE
CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka wmetaiioB [IA-rpynmber  [lepuoguyeckoit  cUCTEMBI
XUMHUYECKUX 3JI€MEHTOB. MarHuii ¥ KaJbLWii: oTy4eHue, PU3ndeckue u XuMUIECKHe
CBOWCTBA, NMPUMEHECHUE MPOCTHIX BEIIECTB M MX COEAUHEHUN. JKECTKOCTh BOJBI
U CIIOCOOBI €€ yCTpaHEHUS.

AMIOMHUHMIA: TIOMy4YeHUE, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE
MPOCTOTO  BEIIECTBAa U €r0  coeAuHeHuM. AmdOoTepHbIE CBOWCTBA OKCHAA
Y TUAPOKCHUA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJIFOMUAHMUSL.

OO6mass ~ xapakTepucTuka  MeTauioB  NoOouHbix  moarpynm  (b-rpymm)
Ileproauyeckol CUCTEMBbI XUMUYECKUX IIEMEHTOB.

®u3MYECKUEe M XMMHYECKHE CBOMCTBA XpomMa U ero coeauHeHu. OKCHUIbI
n ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarsl U IUXpOMATHI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u npuMeEHEHHE Xpoma.

du3nyecKkne ¥ XMMUYECKHE CBOMCTBA MapraHilia U €ro CoeanHeHun. BaxkHenmue
coenquHenus wmapranna(ll), wmaprannma(IV), wmapranma(Vl) wu  wmapranua(VIID).
[IepmaHranar kajims, €ero OKACIUTEIbHBIE CBOMCTBA.

Pu3n4ecKue W XUMHUYECKHE CBOMCTBA JKeje3a M €ro coeauHeHuil. OKCHIBI,
ruapokcuansl U conu skene3a(ll) u xxeneza(Ill). Ilonydyenue u mpuMeHEHHE Kele3a
U €ro CIUIABOB.

du3nyecKnue " XMMHUYECKHE CBOWCTBA Meau U €€ coeauHeHud. IlomydeHwue
Y IPUMEHEHUE MEIIU U €€ COCIMHEHUM.

[uuk: nomydyenue, GU3NYECKUE U XUMUYECKHUE CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJIa Y THJIPOKCHJA IMHKA, TMAPOKCOKOMIUIEKCHI LHHKA. [IpuMeHeHne nuHKa
U €r0 COCIMHEHUMN.

2023



OKCIEpUMEHTAIBHBIE METOJbl U3YUEHUS BEIIECTB U MX MPEBPALLCHUN: U3YYCHUE
o0pa3loB HEMETAJJIOB; TOpeHHue cephl, (ocdopa, xkenesa, MarHus B KUCIOPOJE;
W3y4YCHHE KOUIEKIMM «MeTamiel U CIUIaBbl»; B3aUMOACHCTBUE  IIEIOYHBIX
M IIEJIOYHO3EMEJBHBIX METAJUIOB C  BOJAOW  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUATIOB); B3aWMOJACUCTBME ILIMHKA U )KeJie3a C pacTBOpPAaMU  KHCIIOT
Y 1IEJI0YEH; KaUeCTBEHHBIC PEAKIIMM HAa HEOPTraHWYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBl ~ METAJUIOB;  B3aMMOJCHCTBUE THIPOKCHUIOB AINIOMMHHMS U LIUHKA
C paCTBOpaMMU KHCJIOT M IIEJIOYEHN; PELUICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaM
«l"anorens», «Cepa ue€ coeguHeHUs», «A30T U pochop M UX COCAUHEHHSD,
«MeTaibl rIaBHBIX NOATPYNI, «MeTallTbl HOOOYHBIX TOATPYIII.

XHUMHUSA U 5KU3Hb

Ponb xumuu B 00ecrieyeHnn yCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA.

IloHATHE O HAYYHBIX METOJAX IIO3HAHUS U METOAO0JIOIMU HAYYHOI'O UCCIIEIOBAHUS.

Hayunpie npuHIMIIBI OpraHU3alud XUMUYECKOTO MPOU3BOACTBA. [[pomblnieHHBIE

CHOCOOBI MOJIyYeHUs BaKHEMIIMX BelIecTB (Ha mpUMepe MPOU3BOJICTBA aMMMAKa,
CEpHOM KUCIOTHI, MeTaHosa). [IpoMblluieHHbIe CIMOCOOBI MOJMYYEHHUS METaUIOB
U CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro IOCIEICTBHS.

HDO6H€M3 HeDeDa6OTKI/I OTXO0A0B 1 OOOYHBIX IIPOAYKTOB. Ponb XUMHUHU

B 00CCIICYEeHNH SHEPTEeTUUISCKOM 0e30macHOCTH. [IpUHINUIIBI «3eIEHOU XUMUW.

XuUMHUs U 310pOBbE YenoBeKa. JIekapcTBeHHble cpeacTBa. [IpaBumia ucnoabp30BaHus
JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUHN MEIULIVHEI.

XUMUSl TUIIUM: OCHOBHBIC KOMIIOHEHTHI, THIIEBbIE J00aBku. Ponb xumuun
B 00€ecreueHn! MUIIEBON 0€30MacHOCTH.

Kocmernueckue wu  mapdromepnbie cpenctBa.  beitoBas xumus. IlpaBuiia
0€30macHOr0 MCTOIB30BAHMS MPETIapaTOB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HHU.

XyUMUS B CTPOUTEILCTBE: BaXKHEWINIME CTPOUTEIbHBIE MaTepHayibl (IIEMEHT,
OcTOH).

XUMUS B CEJILCKOM X035iHCTBE. OpraHnyecKrue 1 MUHEPAIbHBIC YI00pEHUSI.
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COBpGMGHHBIG KOHCTPYKIIMOHHBIC MATCpHUaAJIbl, KpaCKH, CTCKJIO, KCpPpaMMKa.

Marepuaisl Juid DJIIEKTPOHUKN. HaHOTEXHOJIOTHH.

PacuéTHble 3a1a4n

Pacuérel: Maccel BemecTBa WM OOBEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 0O0BEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKI[UU BEILLECTB; MACCHI
(06bEMa, KoNIMYecTBa BEIIECTBA) MPOAYKTOB PEaKLMH, €CIH OJTHO U3 BEIIECTB UMEET
npumMecH; Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTA PEAKIUH, €CIIU OAHO U3
BELIECTB JAaHO B BHJE PAacTBOpa C ONPENEIEHHON MACCOBOW JOJIEH pacTBOPEHHOIO
BEILIECTBA; MACCOBOM JOJM U MOJSIPHOM KOHLIEHTPALIMM BEIIECTBA B PACTBOPE; AOJIU
BBIXOJIa IPOAYKTA PEAKIUHU OT TEOPETHUECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIe CBA3U

Peanuzanus MeXnpenMeTHBIX CBS3€H MPU W3YYEHUH OOIIEed M HEOpraHu4ecKOn
xuMud B 11 kacce ocylecTBIsIeTCA Yepe3 UCIOIb30BAHNE KaK OOLIUX €CTECTBEHHO-
HAy4YHBIX IIOHATHW, TaK W TOHATUH, MPUHATBIX B OTHENBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOT' O LIMKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHHWE, HAyudHbIM (akT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(pukanus, NEPUOJUYHOCTb, HAOIIOJEHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

duzuka: MaTepusi, MUKPOMHUP, MAKPOMHUP, ATOM, 3IEKTPOH, POTOH, HEUTPOH, HOH,
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUA YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSTHUE BEIEeCTBAa, MJEaJbHBIA Ia3, (PU3NUYECKUE BEINYHHBI,
€AVHUIIBI U3MEPEHMUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kimerka, opraHusM, 3KOCHCTeMa, Owmocdepa, MeTabOIHM3M, MaKpo-
YU MUKpPODJIEMEHTBI, OCJKH, >KUPBI, YIIEBOJAbI, HYKIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOpPHBIE MOPOJbI, IOJE3HbIE HCKOMAEMbIE, TOILIUBO,
peCypcehl.

TexHonOrus: XUMHUYECKass MPOMBIIUIEHHOCTb, METaJUIypIus, CTPOMUTEIbHBIE
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MaTCpHUaJlbl, CEJIBbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, IIHMIOCBAA IIPOMBIIIICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKIOMOHHBLIX MATCPHUAIOB, JJICKTPOHHASA IIPOMBIIIICHHOCTD,

HaAHOTCXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O HPEAMETA «XUMMWS»

10 KITACC «OPTAHUYECKASA XUMMU S

Ba3oBslii ypoBenb (1 yac)

Yray6aéunblii ypoBenb (1+2uaca)

Kou-Bo Kou-Bo
9acoB Paznen 1. Teopernueckune 0CHOBBI opranuveckoii xumum (3 1)\(94) 9acoB
34 Tema 1. [IpeameT opranuveckoii xumun. Teopusi XuMHYECKOT0 CTPOEHHUS OPraHNYECKHUX 94
COeIMHeHN H
1| TIlpeamer  opraHuyeckod  XuMmMuu: €€

BO3HMKHOBCHHC, Pa3BUTUC MW 3HAUYCHUC B
IMOJIYUYCHHUHN HOBBIX BCIICCTB MW MATCPHAIIOB.

JleMoHCTpaUuU: — O3HAKOMJICHHE C

oOpa3liaMu  OpPraHMYECKMX  BEIIECTB U
MarepuajiaMl Ha WX OCHOBE, — OINBITHI IO
NPEBPAIICHAIO OPTaHUYCCKUX BEIIECTB TIPH
HarpeBaHuM (TUiaBlieHue, OOyTIIMBaHHUE U

TOpEHHE).

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja: OCHOBHOE

I/IB036Y)K,Z[éHHOC CcOCTOsiHUS. BajlieHTHBIE BO3MOKHOCTH




aToMa yriiepoaa. XUMHUYECKasi CBSI3b B OPraHUYECKUX

COEUHECHHUSIX. Turbl THOpUAN3AITIH ATOMHBIX
opOuTasnei yriepoja.

Mexanu3ambl  00pa3oBaHUs ~ KOBAJIGHTHOW  CBSI3U
(oOMeHHBIN U JOHOPHO-AKIICITOPHBIN ). Tunel

NEPEKPBIBAHUST AaTOMHBIX OpOUTAJIEH; G- U T-CBSI3U.

Teopust CTpoOEHUSI OPTAHUYECKUX COEAUHEHUM
A. M. bytnepoBa, €€ OCHOBHBIEC TOJIOKECHUS.
dbopmyIbl

BEIIECTB. ['oMosorus, nsomepusi. XuMu4eckas

CtpyKTypHBIE OpTraHUYECKUX

CBSI3b B OPraHUYECKUX COCAMHEHUSX
OJIMHAPHBIE U KpaTHBIE CBSI3U. G- U T-CBA3M.
JlaGopaTopHBI OMBIT: — MOJICTUPOBAHUE

MOJICKYJI OPTaHUYCCKHX BCUICCTB.

OnunapHasi, aABOMHAs W TpouHas CBA3b. CIIOCOOBI
pa3pbiBa CBsI3ei B MOJIEKyJaX OpPraHUYECKUX BEIIECTB.
[TonsiTue o cBOGOIHOM panukane, Hykiaeodue

U asekTpoduie.
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CrpykrypHble  hopmysibl BUJIOB:

CKCJICTHasI.

Pa3JINIHBIX

Bunbl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE A3P(DHEKTHI B MOJIEKYJIaX OPraHUYECKUX

coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN A (DEKTHI).

[IpencraBienue 0 KJ1accuukanuu
opraHMueckux  BemecTB.  HomeHkmarypa
OpraHUYECKUX COCIMHEHUI

(cucteMarnueckas) U TpUBUAJIbHBIC HA3BAHUS
BAKHEMIIMNX MPEICTABUTENEN KIIACCOB

OpPraHn4YCCKuX BCIICCTB.

OcobenHoctu U Kjaccudukanus OpPTraHNYECKUX
peakumii. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUU

B OPTraHUYECKON XUMUMU.

DKCTepUMEHTAIEHBIC METO/Bl U3YYCHHUS BEIISCTB U HMX
NpEBpaIlCHUA: KAa4YeCTBEHHOE OOHApy)KEHHUE YIIIepojaa
¥ BOJIOPOJIa B OPraHMYECKUX BEIICCTBAX. BBIYHMCIICHHUS:
hopmyIbl

OIIpEAEICHUE MOJIEKYJISIPHOMN
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OpPraHUYECKOTo

BCIICCTBA o MaCCOBBIM J0JIIM

3JICMCHTOB, BXOAAIIINUX B €TI0 COCTAaB.

Paznen 2. Yraesogopoan (14)\(40)

2y

Tema 2. IlpeaesbHble yIieBOAOPOAbl — AJIKAHbI, IUKJI0AJIKAHbI

64

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTUYECKUM pAaa.
MertaH u 3TaH — HpOCTGﬁHIHG MMpcaACTaBUTCIIN

AJIKaHOB: (I)I/ISI/I‘-IGCKHG CBOMCTBA.

Homenknarypa u uzomepus alikaHoB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB,
sp3-rubpuam3anus aTOMHBIX OpOUTanell yriaeposa,

o-cBA3b. KoHbDOpMEDEL.

JlemoHcTpanms: Dusnyueckue CBOWMCTBA aAJIKAHOB
(pacTtBOpUMOCTH). I IpakTHueckaspadora Ne 1.

[Tomy4yeHne MeTaHa U U3y4EHUE €r0 CBOMCTB.

MeTtaH 1 3TaH — XMMUYECKHE CBOICTBA (peaKInu
3aMEILEHUS U TOPEHNs ), HAXOXKAEHUE B IPUPOJIE,

MOJIYYCHHUC U TIPUMCHCHHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: H30MEpPH3AIIUU,
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JNETUAPUPOBAHUS, [UKJIM3aI1H, MAPOJIN3A,

KpekuHra. [IpeacraBiieHue 0 MEXaHW3ME PEaKIri

PaauKaJIbHOI'O 3aMCIIICHMA.

[uknoankanel. O0mias GopmMyiia, HOMEHKIATypa U
uzomepus. OCOOEHHOCTH CTPOCHHUS U XHUMHUYECKHUX
CBOMCTB MaulbIX (IMKJIONPONAH, IUKIOOYyTaH) u
OOBIYHBIX (LMKJIOTIEHTaH, IIUKJIOT€KCaH)
HUKJIOANKaHOB. CrIoCOOBI MOJIyYEHHS U

IMMPUMCHCHHNC HUKIOAJIKAaHOB.

(6+1)u

Tema 3. HenpeneJibHbI€ YIJ1€BOAOPO/bI:

AJIKEHbI, AJIKAAUCHbI, AJIKUHBI.

Tema 3. HenpeneabHble YIri1eBOA0OPO/bI:
AJIKeHbI, AJIKA/IUEeHbl, aJIKUHBI (13+2)4.
Tema 6. 'aioreHNpou3BoAHbIE

yIJIEBOIOPOAOB (44).

(17+2)4

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUM

psan. OTWIEH W [OpONWIEH —  NPOCTEHIINE

MPEICTaBUTENN AJIKEHOB: (PU3MYECKUE CBOMCTRA.

AJKeHBI: SP’rHOpHIM3alMs  aTOMHBIX OpOHMTANeh

yraepona, o- u  weBi3n.  CrpykTypHas W
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reoMeTpuieckas (IIMc-TpaHc-) N30Mepusl.

Bpruucnenusi: — HAxXO0XICHHE  MOJIEKYJIAPHON 1P
(bopMyIIbl OPraHUYECKOTO COEIMHEHUS 110 Macce
(00BEMY) IPOAYKTOB CrOpaHUSL.
OTWIEH W TMPONUJIEH — XUMHYECKUE CBOWCTBA 1
(peaxkuuu TUAPUPOBAHUS, rajoreHUPOBAHMS,
rUApaTaliy, OKHUCICHUS U  MOJHUMEPHU3ALNH),
nojyyeHue u npumeHenue. lIpaktuueckas padbora
Ne 1. Tlonmydenue sTuIeHa U U3YYEHUE €T0 CBOMCTB.
XUMHUUYECKHE CBOMCTBA AJIKEHOB: 3aMELICHUS B (.- 1
MOJIOKEHUE TIPU JBOWHOM CBs3U. lIpencraBieHue
0 MEXaHW3ME PEeaKIMH IIEKTPOPHILHOTO
[IPUCOETUHEHUS.
Tema 6. Il'aJloreHNpPOU3BOJHBIE YTJEBOAOPOJIOB 1

(luac u3 4): DIJIEKTPOHHOE CTPOCHHUE
raJIOr€HONPOU3BOIHBIX YIJIEBOAOPOAOB.
JlemoHcTpanus: dusnueckue CBOMCTBA

YTJIEBOJIOPOJIOB (PaCTBOPUMOCTD) YTJIEBOJIOPOIOB.
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Brrancienus: ONpENEICHUE MOJEKYIISIPHOU
(bOpMyIIBI OPTAaHMYECKOTO BEIECTBA 10 MAaCCOBBIM

JO0JAM 3JIEMCHTOB, BXOAAIIHUX B €I'0 COCTAaB.

1P

JlabopaTopHbIii ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJT YTJIEBOJOPOJIOB U TaIOTCHOIIPOU3BOIHBIX
Brrancnenust mo ypaBHEHHUIO XMMHUYECKOW pEeaKInH
(Maccel, 00bE€Ma, KOJIMYECTBA MCXOTHOIO BEIIECTBA
WIM TPOJYyKTa PEAaKIUM 110 H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB

WJIU TIPOJTYKTOB PEAKLIUN)

Tema 6. I'anoreHnpou3BOAHBIE YIJIEBOAOPOAOB (2
gyac u3 4): Peaknuu 3aMelleHUs] TajloreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIIY, [IUAHOTPYIIY,

aMUHOTPYMITY.

Tema 6. I'anoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): /[lelictBue Ha TaJOT€HNPOU3BOJIHBIC
BOJHOTO U LIETIOYMU.

COUPTOBOTO  pacTBopa

B3aumopneiicTBue aurajgoreHalIKaHOB C MAarHueM M
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ITAHKOM.

Ankanuensl. byraauen-1,3 u merwnOyraaueH-

1,3: cTpoeHue.

AJIK&I[I/ICHI)Ii HN30JIMPOBAHHLIC, KYMYJIMPOBAHHBIC.

Ocobennoctr QJICKTPOHHOT'O CTPOCHHA
U XMMHUYECKHUX CBOMCTB COHpH)KéHHBIX JUCHOB,

1,2- u 1,4npucoeauHEHUE.

CniocoOsbl IMOJYUYCHUS U ITPUMCHCHHUC AJIKAJINCHOB.

AnkanneHpl: BaKHEHIINE XUMHYECKHE CBOMCTBA

(peakiust MOJIMMEPU3AITIN ). [Tonyuenue
CUHTETUYECKOTO KayuyKa u PE3HHBL.
JlaGopaTopHBIil ONBIT: — O3HAKOMJICHUE C

oOpaslaMu TIacTMacc, KayqyKoB U PE3UHBI.

Tema 6. 'anoreHnpou3BoAHbIE YrIeBOAOPOIOB (4
yac u3 4): IloHsAtne 0 MeTaIOOPraHUuYECKUX
COEIMHEHUSX. Hcnonp3oBanne
raJIOTeHNPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTEC3C.
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Breraucnenusi: OIIPCACICHHUC 10 BbIXOAa IIPOAYKTA

pe€aKunn OT TCOPCTUICCKH BO3MOKHOTIO.

1P

ATNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUA, 1
TOMOJIOTHYECKUU psAL. ALETWIEH — IPOCTEUIINI
MPEACTABUTEND AIIKUHOB: COCTAB, CTPOCHHUE,
(du3nYecKue CBOICTBA.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYJl aJKMHOB, SP-TMUOpHIM3AIUsl aTOMHBIX
opOutaneld yriepoma. XHMHYECKHE CBOMCTBA:
JAMEpHU3alUAd W TPUMEpHU3AUUU, OKHUCIECHUS.
Kucaorasie CBOICTBa AJIKMHOB, UMEIOIINX
KOHIEBYKO  TpPOMHYIO  CBsI3b.  KaudecTBEHHBIE
peaKuuu: Ha TPOMHYIO CBS3b, B3aUMOJICHCTBUE
aleTUJICHa C aMMHAYHbIM PAaCTBOPOM OKCHJA
cepeopa(l).
[TpakTuueckas padota Ne 3. [TomyueHue aneruiaeHa 1
Y U3y4YE€HUE €0 CBOMCTB.
AlETUIEH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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TUAPUPOBAHNSA, TAJIOT€HUPOBAHMS, THIpaTalUHy,

TOpEHNs ), IOJYyYEHUE U TPUMEHEHHE.

2+1)u Tema 4. ApomaTHuyecKue yrjieBoJ0po/abl (8+1)u
1| Apensbl. benzoi: cocTtaB, cTpoeHue, puznueckue u 1
XUMHUYECKHE CBOMCTBA (PEaKIMK IraJIOT€HUPOBAHUS
Y HUTPOBAHHSI), IOJyYCHUE U TPUMEHEHHUE.
[IpaBuio apOMATUYHOCTH, IPUMEPbI 1
apoMaTuyeckux  coenuHenui.  JlabopaTopHblii
onbIT: MoAeIUupoOBaHUE MOJEKYI apOMaTUYECKHUX
yrIeBoaopoaoB. [IpeacraBieHue 0 MexaHU3Me
peaKimi SIeKTPOOUILHOTO 3aMEeIIEHUSI.
Brruncnenus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(dhopMyJIbl OpraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKUX CBOMCTB HJIM CIIOCOOOB MOTYyYSHUSI.
1P| Tomyon: cocraB, crpoeHue, GU3UYECKHE U 1

XUMHUYECKHE CBOMCTBA (peaky rajJoreHUPOBAHUS

u HI/ITDOBaHI/Iﬂ), IIOJYYCHHMEC U IIPHUMCHCHUC.

TOKCUYHOCTH apEHOB.
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[IpeacraBnenre 00 OPUEHTHPYIOUIEM JEHCTBUU
3aMecTUTeNled B OCH30JIbHOM KOJIBLIE Ha MpUMEpe
ANKUIIBHBIX

paJNKasoB, KapOOKCUIIBHOM,

TUAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB

raJIOr€HOB.
XUMHYECKHUE CBOICTBA OeH30J1a U €10
TOMOJIOTOB: OKHCJICHHE TOMOJIOIOB OSH301a.
['erHeTraeckas CBSI3b YIIIEBOAOPO/IOB,
MPUHAICKAIIHNX K pa3IMYHBIM KJIaccaM
Crioco0sr MOJTyYEHUS apOMaTHUYECKHUX
YTJIEBOJOPOIOB. OcobeHHocTH XUMHUYECKHUX

CBOMCTB ctupoiia. [lomumepuzauus ctupona.

BrprunciieHusi: — yYCTaHOBJIIEHUE CTPYKTYPHOM
(bopMyJIbl OPraHUYECKOrO BEIIECTBA HA OCHOBE €0

XUMUYECKUX CBOMCTB WU CIIOCOOOB TOTYUYEHHUS.

2y

Tema 5. IlpupoaHbIe HCTOYHUKH YIJIEBOJIOPO/I0B U UX MepepadoTKa

(4+2)u

[Tpuponnbie HMCTOYHHUKHU YTJIEBOIOPOOB.

[Ipuponnpiii Ta3 W TOMyTHBIC HE(PTSIHBIE Tas3bl.
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Hepts u e€  mpoucxoxaenue.  CrnocoObl

nepepaboTkn  HEPTH:  TMEPEroHKa,  KPEKUHT

(TepMUYECKH, KATATUTUYECKUH ), TUPOIIU3.

['eHeTnyeckas CBsA3b MEXAY pPa3IMYHBIMU KJIacCaMU 1
YTJIEBOIOPOOB.
['eneTnueckas CBA3b MEXIY Pa3IMYHBIMU KJIACCaMU 1P
YTJIEBOIOPOIOB.
[IponykTel iepepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yronb u
OPOAYKTHI €ro nepepadoTku. JleMoHcTpauus: —
koJuiekinu « HedpTb» u «Yromby.
Boluucnenusi: — omnpenereHue MOJEKYJIIpHON 1

(bopMyIIBI KHCIIOPOJOCOICPIKAIIECTO OPTaHHYECKOTO

BEI[ECTBA [0 MAaCCOBBIM  JIOJISIM  DJIEMEHTOB,
BXOJSIIIIUX B €ro cocraB;, mo Macce (00BEMY)
MPOIYKTOB CTOpaHus; MO KOJWYECTBY BEIIECTBA
(Macce, 00bEMY) MPOAYKTOB PEAKITUU U/UITN

HCXOAHBIX BCIICCTB.
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Ypoxk 00006111eHUSsI MaTepralia TEMBI. 1P
Paznen 3. Kuciopoacoaep:kamue opranndeckue coexnnenus (12 1)\(36u4)

34 Tema 6. CiupTbl. ®eHoJ Tema 7. CnupTbl. ®eHoJ 94
[IpenenbHbIE OMHOATOMHBIE CIUPTHI. MeTaHOT U 1
ATAHOJI: CTpOeHUe, (PU3NYEeCKUue M XUMUUYECKUE
CBOMCTBa (peakiMi C aKTUBHBIMH METaJIAMH,
rajoreHoBOJIOPOJIaMH, TOPEHUE), MNPUMEHEHUE.

Bonopoansie  cBS3M  MEXAy ~— MOJIEKYyJaMu

cnupToB. /[lelicTBME MeTaHONIA W 3TAHOJA Ha

opraHu3M uesoBeka. JlabopaTopHble OMBITHI: —

rOpeHue CIUPTOB; — OKHUCJICHHE dTaHOJa

okcusioM meau(Il).
[IpenenbHble  OAHOATOMHBIE CHUPTHI:  M30MEPHS, 1
knaccudukanusa. PuU3NUEecKUe CBOICTBA aJIKaHOJIOB.
JleMoHCTpanusi: pPacTBOPUMOCTh CIIMPTOB B BOJIE.
CrocoObl MOJTydeHHsT U IPUMEHEHUE OHOATOMHBIX
CIIUPTOB.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB: JETUApPATaLNH, 1
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OKHUCJICHHUA, BBaHMOHGﬁCTBHe C OpraHN4YCCKHUMU

N HCOPraHMYCCKUMU KHCIIOTaAMMU. HDGI[CT&BJICHI/IC 0

MEXaHM3ME pEaKIHUI HVKJICO(bI/IJIBHOFO 3aMCIICHUA.

HNemonctpaunu: 1.  B3aumopgelictBue — 3TaHoNa

C HAaTpHUCM. 2. OxwucieHHE HTHIOBOTO CIIUpTa

AUXPOMATOM KaJIu:Ad (BOBMO)KHO HCIIOJIB30BaHHC

BUJICOMATEPHUAIIOB).
MHoOroatoMHble COUPTHL. DTWICHIJIUKOIb U
[JIMLEPUH: CTPOEHUE, (PU3UUECKUE U XUMHUYECKHE
CBOMCTBAa (B3aMMOJICCTBHE CO  IEJIOYHBIMU
METaJUlaMH,  KauyeCTBEHHas  peakuus  Ha
MHOTOAaTOMHBIE CIIUPTHI). JleficTBUE Ha OpraHu3M
YeJI0BEKa. [Ipumenenue IJIMLEPUHA u
sTUIeHrauKons. JlabopatopHble  ONBITBI: —
B3aMMOJICHCTBUE TIMLEPUHA C THUIPOKCHIOM
meau(1l).
MHoroaromHele CIIUPTHIL: B3aUMOJICHCTBUE

C OPraHNu4CcCKUMHU U HCOPraHN4ICCKUMHU KNCIIOTaMU.
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[Ipocteie  >¢upbl, HOMEHKIATypa U U30MEpHSL.

OcobennocTr GU3HYECKUX U XUMUYECKUX CBOUCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3HUECKUE U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (hHeHoa.
[Ipumenenue dhenomna. BeruncaeHus
— [0 YPABHEHUIO XUMUYECKOUN peakuuu (Macchl,
00BEMa, KOIMYECTBA HCXOAHOIO BEIIECTBA WU
MPOJYKTa PEAKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

BEILECTB WJIU NPOAYKTOB PEAKIIUH).

@deHONI:  B3aMMHOE  BIUSHHUE  TUIPOKCOTPYIIIHI
u OeHzonpHOTO siipa. OCOOEHHOCTH XUMHUYECKUX
cBolcTB (peHosa. KauecTBeHHbIE peakiuu Ha (peHod.

®enonpopManbAETUAHAS CMOJIA.

[TpakTuueckas pabota No 4. Pemienune
AKCIEPUMEHTANIbHBIX  337ad 1o TeMe «CHUpThI

U (EHOJIBD.

Ta

Tema 7. Aabaeruabl. KapooHoBbIe KHCI0THI.

Tema 8. Aubaeruabl. Kap6oHoBbIe KHCIOTBI.

214
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Caoxnble 3¢upbl Caoxuble 3¢pupsl. ZKupbl
Anpperunpl W KeTOoHbL. — DopManbAeruf,
alleTaNpAETu:  CTpOCHHE,  (U3NYECKUEe WU

XUMMYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHUSI, = KQYECTBEHHbIC  PEAKIIUH).
JlabopaTopHBIE OIBITHI:
—  OKHCJIICHME  aJbJIETUJIOB  aMMHUAYHBIM

pactBopoM okcuja cepedpa(l) u ruapoxcugom

meau(Il).
DNEKTPOHHOE CTPOEHHE KApOOHWUIIBHOW  TPYIIIBL
'oMonornueckne  psabl  aNpAETUAOB M KETOHOB:
U30MEPUS.
IIpencraBnenue 0 MEXaHU3Me peaxkiui

HVKJ'IeOd)I/IJ'IBHOFO IIPUCOCIMHCHUA AJIbACTHIOB.

dopmManbIeru, aueTAIbAET U OJIYYECHUE U
MIPUMEHECHHUE.

AIIETOH: CTPOCHHE, busmueckue u

XUMHUYECKHE CBOWCTBA (peaKklMU OKHUCJIECHUSA U
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BOCCTaHOBJICHI/Iﬂ), IIOJYYCHHUC U IPUMCHCHHC.

Brraucnenws: OTIpEeICNICHUE  MOJIEKYJISAPHOU
(GopMyIIbI OPTraHMYECKOTO BEIIECTBA IO MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CrOpaHWs; MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUN U/UIIN
UCXOJHBIX BEIIECTB, — YCTAHOBJICHUE CTPYKTYPHOU
(opMyITEI OPraHUIECKOTO BEIIECTBA HA OCHOBE €0

XAMUYECKHX CBOMCTB UJIA CIIOCOO0B IIOJIY4YCHHU .

Ypoxk 00006111eHUSsI MaTeprala TEMBI.

OAHOOCHOBHBIE  TpeJCNIbHbIE  KapOOHOBBIC

KHCIIOTBI. MypaBbUHAsI W YKCYCHAas KHCIIOTHI:
CTpOCHHE, (PU3MYECKHEC U XUMHUUYECKHE CBOWMCTBA
(cBoiicTBa, o0OmMe g Kjacca  KHCJIOT).
[Tpaktuueckas pabora Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHCJIOTBI.

OcoOEHHOCTH CTPOEHHUSI MOJIEKYJ KapOOHOBBIX

kucioT. M3omepus u HoMeHknarypa. BonoponHsie
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CBs3U MCIKIY MOJICKYJIaMHU Kap6OHOBBIX KHCJOT.

OI[HOOCHOBHI)IG IMpCaCIIbHBIC Kap6OHOBLIe
KH1CJIOTHI: pCakouu C y4aCTUCM YITICBOAOPOAHOIO

paaMKana.

MypaBbrHass M yKCyCHas KHCIOTBI:  pEaKUus

TEepUPUKALINN, TOTYYECHUE U IPUMEHEHHE.

Oco0eHHOCTH CBOMCTB MYPAaBbUHOM KUCIIOTBHI.
Muoroo6pazue KapOOHOBBIX KHUCJIOT.
[IpencraBuren  BbICHIMX ~ KapOOHOBBIX  KHCIIOT:

IMaJIbMUTHUHOBAA, JJMHOJICBAs, JIMHOJICHOBAA KMCIOTHI.

OcoOeHHoctu CBOIICTB HenpeIeIbHbIX
¥ apOMaTHUECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBI::IX KHCIJIOT.

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOTBI KakK
MNpcaACTaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mplj1a KaK COJIM BBICIIUX Kap6OHOBBIX KHCIJIOT,

UX MOIOIIIEE ICUCTBUE.

IlonsaTue O CUHTCTHUYCCKHUX MOIOIIINX CpeaCTBAX
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CMO).

IlonsiTue o IMPOU3BOJHBIX Kap60HOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTMApuaax, raJJOrcHadTruaApHuaax,

aMmaax, HUTpUjiax.

Cnoxuele  3puppl  Kak  MPOW3BOIHBIC
KapOOHOBBIX  KHCJIOT. ['WAponu3  CIOXKHBIX
3(UpOoB.

Cnoxunble 2¢upbl. ['oMonoruueckuit psa, ooias

dopmyna, n30Meprsa U HOMEHKJIATypa.

[TpakTnueckas pabota No 5. Peuienue

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC ((Kap6OHOBLIe

KUCIOTHI. CII0KHBIE d(DUPBI».

Kupsl. I'maponns xupos. IIpuMeHenne Kupos.
buonorunueckass ponp XuUpoB. BelunciieHus: —
[0 YPAaBHEHHIO XMMHYECKOW peakuuu (Macchl,
00BbEMa, KOJIMYeCTBa MCXOAHOrO BEIIeCTBa WIIU
IIPOYyKTa

p€akiouu 110 H3BCCTHBIM MAcCCC,

00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
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BEILIECTB WX MPOYKTOB PEAKIIUN).

XKupsr: ctpoenue, puznyeckre CBONCTBA.
Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIIUX OCTATKH

HCTIPCACIIbHBIX KUPHBIX KHCJIOT. >KI/IpBI B IIpUpoAac.

KonTponmpHast ~ pabora: «Kucnoponconepsxkarime

OpraHn4CCKUC COCAUHCHU .

2y

Tema 8. YriieBoabl

Tema 9. YrieBoanl

6 g

VYraeBoasl: COCTaB, KJIaCCI/I(I)HKaLIHH

yraeBoAoB (MOHO-, M- W MOJHCAXapHUIbI).

['moko3a  —  mpocTtewmmuyd  MOHOCaxapuu:
OCOOCHHOCTH CTPOCHHSI MOJIEKYJbI, (hU3nyecKue
U XHMHYECKHE CBOMCTBAa (B3aMMOJCHUCTBHUE C
ruapokcugom Mmeau(Il), okuciaeHne amMmMuavyHbIM
pactBopoM okcuna cepedbpa(l), BocctaHOBIIECHME,
OpO’KeHHE TIIFOKO3bI), HaXOXJACHUE B TPUPOJE,
npuMeHeHue, Onogorndeckas poib. DOTOCHHTE3.

OpyKTO3a KaK U30MEP IIIFOKO3HI.

Onruyueckas N30MEPHUSL. Kospuato-1ienuas
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TAYTOMCPHUA Ha IPUMEPEC  MOJCKVJIbI — TJIFOKO3BbI,

IPOCSKIMH Xeyopca, G,B-&HOMCDLI T'JIFOKO3HEI.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JIe30K-

cupu6o3a. dusnueckue CBOWCTBA U HAXOXKJICHHE
B npupoje. JJabopatopHbiii onbiT: B3aumonaeicTue

pacTBopa ritoko3bl ¢ ruapokcugom meau(Il).

Caxapo3a — MOpeACTaBUTEIb JIMCaXapuao0B,

THUAPOJIN3, HaXO0XJACHHUC B Ipupoac n

IIPUMCHCHHC. KanMaJI n OCII0JI03a Kak

NpUpoaHbIe HoJuMepbl. CTpOeHHE KpaxMayla U

LHEeUIIoNIo3bl. Pu3MYecKMe U XUMHUYECKHE
CBOMCTBa Kpaxmajia (TUAPOJIU3, KadeCTBEHHas
peakiusa ¢ uojaoM). JlabopaTopHbIid OMBIT: —

BBaHMO,Z[efICTBHe Kpaxmalia C ©HOOOM.

I[I/ICEIXElpI/II[BIZ MaJIbTO3a u JAKTO34a.

BoccranaBimBaromme MW HEBOCCTAHABIIMBAIOIINE
nucaxapuabl. Ilomucaxapuapl: riukoreH. CtpoeHue

MaKpOMOJICKYJI TJIMKOT'CHA.
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XUMUYECKUE CBOMCTBA LIEJUIIOJIO3bI: THAPOJIU3,
noiaydeHue 3¢upoB  uetrono3pl.  [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN

MIENK).

Pa3nen 4. AzoTcoaep:kaiue opranndeckue coeaxunenus (3 1)\(94)

34y

Tema 9. AMUHBI. AMUHOKHUCJIOTHI. Besiku

Tema 10. AMMHBI. AMUHOKHCJIO0THI. Beku

9y

AMuHEL. MeTHIaMyUH U aHWJINH: COCTaB,

CTPOCHUC, d)I/ISI/I‘-ICCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3anMOJIEHCTBUE C BOIOU U

KUCJIOTaMH ).

Knaccudukanus aMHHOB: anudpaTuyecKkue
U apOMAaTUYECKHUE; NEepPBUYHbIE, BTOpUYHbBIE
U TpeTuuHble. AMuHBL: u3oMmepusi. CrocoObl
NOJIYYCHUS U MPUMEHEeHHE anu(aTuyecKuX aMUHOB.

[TonyueHnne anuIMHA U3 HUTPOOEH307IA.

B3aumHoe BiusSHUE Tpynn aTroMOB B MOJIEKYJIE

AHUJINHA. OcobeHHocTH XUMHNYCCKUX CBOMCTB
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aHunuHa. KadecTBeHHBIC PCAKOMK Ha  AHWJIMH.

AMMHBL:  aIKWIMPOBAHME, B3aMMOJICVICTBUE

IICPBUYHBIX aMHHOB C azoTucTou kucioroi. Comu

AIKWJIaMMOHMUSL.
AMHHOKHCIOTBI KaK am(pOTepHBbIE

opraHudeckue coeauHeHus. @dusnyeckue u

XMMHUYECKHE  CBOWCTBA  aMHUHOKUCIOT  (Ha

npuMepe TIIMLIKMHA). buosorudeckoe 3HaueHUE

amMuHOKuUCHOT. [lentusl.
Homenknarypa U U30MEpHUsl. OtnenbHbIE
IOPENCTaBUTENI O-aMUHOKUCIIOT: TJIMIMUH, AaJlaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INNIYTAMHWHOBAA KHMCJIOTA, JIM3HUH,

OMUCTCHUH. OnTryeckas HN30MCpPHUSA aMHUHOKHCJIOT! D-

u L-aMUHOKHCIIOTHI.

Peakiuus monukoHeHcanu, 00pa3oBaHre NENTHIHON

cBs3u. [lemoncTpanus: PactBopenue 0enkoB B BOJIE.

benkn kak MNPHUPOJHBIC BBICOKOMOJICKYJIIAPHBIC

COCIMHEHHS. [lepBuyHasg,  BTOpUYHAs U
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TpeTUYHAsl CTPYKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa O€NKOB: THAPOJIM3, JEHATypauus,

Ka4CCTBCHHBIC PCaAKIINU Ha OcIKH.

JleMoHCTpauuu: — JeHaTypauusi OelKoB Mpu

Harp€BaHUU, — IBCTHLIC PCAKIIUU OCIIKOB.

[lousitne 00 A30TCOACPKAINNX T'CTCPOINKIINYCCKUX

COCAMHCHUAX. HI/IDI/IMI/II[I/IHOBBIe u IIYPHUHOBBIC

ocHOBaHUs. HyKJIEMHOBBIC KUCIOThI: COCTAaB,

CTPOCHUC U OnoJiormyeckas POJIb.

[IpakTnueckas pabora No 6. Pewenne

SKCIICPUMCHTAJIBHBIX 3aaa4 10 TEMC

<<A30Tcoz[ep>1<amne OpTraHNYCCKHUEC COCAMHCHU.

Pa3nes. 5. Boicokomouekyasipablie coexnHenns (249)\(64)

Tema 10. Ilnacrmaccenl. Kayuykn. Bosiokna

Tema 11. BoicokoMoJIeKyJIsIpHbIE COeIMHEHUS

OcHOBHEBIE IIOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCED,
IMOJINMCDP, CTCIICHDb

CTPYKTYpPHOE  3BEHO,

MMOJIMMCPpHU3AIUU, CPCAHASA MOJICKYJISIpHAs Macca.
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OcHOBHBIE METO/BbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —

MOJINMEPU3ALHS U MOJUKOHIEHCAU.
[IpencraBnenue 0 CTEPEOPEryasipHOCTH
U HAaJIMOJEKYJIAPHOW  CTPYKTYpE  IOJUMEPOB,
3aBUCUMOCTb  CBOWCTB  IOJAMMEPOB  OT  HUX
MOJIEKYJIIPDHOTO ¥ HA/IMOJIEKYJISIPHOTO CTPOEHHUS.
JlemoHcTpanus o0pa3noB pe3uHbl. BuneodparmeHt
«BynkaHuzanus pe3uHb.
[Ipaktuueckas padora Ne 7. Pemienue skcrniepuMeH-
TaNbHBIX  3amadu 1o  Teme  «Pacmo3HaBaHue
OpPraHUYECKUX COECTUHEHUID.

[InacTmaccel  (IOJIMATUIIEH,  MOJIMIPONMUIIEH,

NOJIMBUHWIXJIOPUI, HOJUCTHUPOJI). HaTypaapHBII

N CHHTCTHYCCKHC Kay4VKH (6VT3I[PI€HOBI)II>1,

XJOPOIIPEHOBBIM M HW30INPEHOBLIN). BookHa:

HaTYpaJILHBIE (XJIOIIOK, IIEPCTh, MIEJK),

UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO034),
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CHUHTCTHYCCKUC (KaHDOH )41 J'IaBCElH).

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ oOpas3raMu
NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,

IUIACTMACC, KAy4yKOB.

[InacTMaccel:  MOJUMETWIMETAKpUiaT,  IOJIH-
KapOOHAaThl, NOJMATWIEHTepeTanar. YTuiauzauus
U niepepadoTKa MIaCTUKA. DIacTOMEPbI: CUINKOHBI.

[lonuMephbl  CHEUMAILHOIO Ha3HAYCHUS (Ted)JIOH,

KCBJIap, SJICKTPOIIPOBOAAIIINC ITOJIMMCPBHI,

OropasiaraeMale IoJIUMEDHI).

[IpakTnueckas pabora No 8. Pewenne
AKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBanue

ImiacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorosoe mosropenue (14)\(54)

1P

HTorosasi kKOHTpoJibHast padora 3a kypce 10

RJ1acca

1P

[ToBTOpEHME. I'enernueckas CBSI3b MEXIY

Pa3IMYHBIMUA KJIaCCaMH OPraHNu4YCCKUX COCJII/IHCHI/Iﬁ

2P
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[ToBTOpenue.  BprumcneHus: —  ompenesicHHe
MOJICKYJISIPHOM (POpPMYJIbI OPraHUYECKOrO BEIeCTBa
110 MAacCOBBIM [IOJIIM D3JIEMEHTOB, BXOJSIIUX B €ro
cocTtaB; Mo Macce (00bEMY) MPOTYKTOB CrOPAHUS; TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkiuu W/l UCXOAHBIX BEIIECTB; — YCTaHOBJICHUE
CTPYKTYpHOU (HOpMYIJIBI OPraHUYEeCKOro BEIecTBa Ha
OCHOBE €r0 XUMHUYECKUX CBOMCTB WJIM CLIOCOOOB

MTOJTYYCHHS.

2P

1 4 B Hege10, Beero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 u B Hexeo, Bcero 105 u,

u3 Hux 10 4 — pe3epBHOe Bpems

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEAMETA «XUMMUA»

11 KITACC «OBIIAAA U HEOPTAHUYECKASA XUMMUS»

Ba3osblii ypoBens (1 uac)

Yray6aénnblii ypoBenb (1+2uaca)

Kon-Bo

qaCoB

Pa3nen 1. Teopernueckue ocHoBbI xumun (124\36 )

Kon-Bo

qaCoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH u (8+1)u
Iepuoauueckas cucremMa xumuieckux iemeHToB . U. MenaesneeBa
1| Xumuueckuii smemeHT. AtoM. Snpo aroma, 1
M30TOIIBI.
KopnycKyiipHO-BOJTHOBOU Ayaliu3M, ABONCTBEHHAs 1
npupona  siekTpoHa.  CTpoeHue  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbBIE YHCJIA.
Pacnpenenenue AJIIEKTPOHOB 1o ATOMHBIM 1
opOuTaNIsIM; MPUHLIUN MUHUMYMa SHEPTUU, TPUHIIMIT
[Taynu, npaBuno XyHna.
1| Dnexrponnas o0oJi0uKa. DHeprruyeckue 1
YpPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaIy, S-, pP-,
d-amementbl.  OCOOCHHOCTH  paclpeneiICHuUs
AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
DNEeKTpPOHHbIE KOH(MUTYypalMi aTOMOB 3JEMEHTOB 1

MEpBOr0 —  YETBEPTOrO  NEPUOAOB B OCHOBHOM
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¥ BO30YKIEHHOM COCTOSIHWH, JJIEKTPOHHBIE

KOH(HUTypaIiy HOHOB.

[lonsarue 06 OHCPI'ur MOHM3alluH, SHCPIUH CPpOJACTBA

K DJIEKTPOHY. DIEKTPOOTPULIATENBHOCTb.

[lepnognuecknit 3akoH u  Ilepmogmueckas
CUCTeMa XuMHYyeckux najaementoB JI. U
MenneneeBa. CBsi3b NMEPHOJUYECKOTO 3aKOHA U
[Tepuoanueckoi CHUCTEMBbI XUMHYECKUX
anemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOMN
TEOPUEN CTPOEHUS aTOMOB 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XHMMHUYECKHUX DJIEMEHTOB
U o0pa3yeMbIX HWMH TIPOCTBIX U CJOXKHBIX
BEIIECTB IO TPyNIliaM W NEpUoJaM. 3HAUYCHHE
nepuoanueckoro 3akoHa J[. 1. Meneneesa.
JlemoHCcTpanus
Buner  tabmunn  «llepmomuyeckas  cucrema

xuMH4eckux raemMeHToB . 1. MenaeneeBa»

O0001IEeHNE ¥ CUCTEMATH3ALIMS 10 TEME.
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Pa6ora c Tectamu B popmare EI'D

YPOK KOHTPOJIS 3HAHUW MaTepHUasa TEMBI 1P
Pabota ¢ Tectamu B popmare EI'D
44 Tema 2. CTpoenue BemectBa. MHOTroo0pa3ue BelecTs 104
Crpoenue BeniecTBa. XMMHYECKAs! CBSI3b. Buibl 1
XUMHUYECKOM CBsI3U (KOBAJCHTHAs HEMOJSpHAs U
MOJISIpHAS, MOHHA, MeTaJlTn4yecKas).
MexaHn3Mbl o0Opa3oBaHHUs KOBAQJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBI © JOHOPHO-
aKIETITOPHBIN). Bonoponnas CBS3b.
BaneHTHOCTS.
DHeprus u JJIMHA CBSI3U. [lonsipHOCT®, 1
HaIpaBJIICHHOCTh M  HACBIIIAEMOCTh KOBAJEHTHOMN
cBsa3u. KparHeie cBsizu. BomoponHasi CBS3b.
MexXMONEKyJIIpHbIE B3aUMOICUCTBUS
BajleHTHOCTh ¥ BaJIeHTHbIE BO3MOYKHOCTH aTOMOB. 1

I'ubpunmnzanus ATOMHBIX opOuTaIEeH. CBs13b

JJIEKTPOHHOU MOJIEKYJI C Ux

CTPYKTYPBI
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T€OMETPUUECKUM CTPOCHUEM (Ha npumepe
COEAMHEHU 3JIEMEHTOB BTOPOT'O MIEPUOIA).

DNeKTpOoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

Honbpl: kaTMOHBI U  aHHOHBL.  BemiecTtBa

MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS.

3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. 1HIIBI

KPUCTAJUTMYECKUX PEMIETOK U CBOMCTBA BEIIECTB.

JleMoHcTpanus

Mojienu KpUCTaTIMYECKUX PEIIETOK
[IpencraBnenus 0 KOMILJIEKCHBIX COCTMHECHUSX.
Cocrasn KOMIIJICKCHOT'O HOHa: KOMILJIEKCO-

O6pa3OBaTCJ'IB, JIUTraHAbI. KoopanHaimoHHOE YHCIIO.

Homeunkiarypa KOMIUIEKCHBIX COEIMHEHU.

3HaueHWEe KOMIUIEKCHBIX coeauaeHuii. lloHsaTue

0 KOODAWHAITMOHHOW XUMUMU.

[TonssTne o nucnepcHeIx cucrtemax. MIcTuHHBIE U

KOJUIOMJIHbIE ~ pacTBOpbl.  MaccoBast a0

BEIIIECTBA B PACTBOPE.
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CrocoObl  BBIpa)KE€HHSA KOHLEHTPAUMU PacTBOPOB: 1
MaccoBas 0Nl BEIIECTBA B PacTBOpPE, MOJSIPHAL
KOHIICHTpAIHS.
Haceimennsie Y HECHACBHIILICHHbIC PacTBODHI, 1
pacTtBopuUMOCTb. Kpucramioruaparsl.
Boruuciienus
C UCMIOJB30BAaHUEM  TOHATHUM  «MaccoBas  JIOJIA
PacTBOPEHHOTO BEIIECTBA», «MOJISIpHAs
KOHIIEHTPAITUS
1| Knaccudukarusi HEOPraHUYECKUX COSAMHEHUM. 1
HomeHnknaTtypa ~ HEOpPraHMYECKHX  BEILECTB.
['eHeTnyeckas CBA3b HEOPTraHUUYECKUX BEIIECTB,
MPUHAICKAIINX K Pa3JIMYHBIM KJ1accaM
(5+1)u Tema 3. Xumuueckue peakuun (17 +1)u
Boruuciaenus 1P
— Macchl BellecTBa WM 00bEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM

00BbEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUN BEIIECTB;
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— MAacCCOBOM JIOM ¥ MOJISIPHOM  KOHIICHTPAILIUH

BCIICCTBA B paCTBOPC

Bouruuciienust
— Macchl (00bEMa, KOJUYEeCTBa BEILIECTBA) MPOAYKTA
peakluMu, €cild OJHO U3 BEIIECTB JaHO B BHJE
pacTBOpa C onpeAcIEHHOW MACCOBOW JOJIEH

paCTBOpéHHOFO BCIICCTBA

Xumuyeckas peaxkuus. Knaccuduxanus
XUMHUYECKUX PEaKIUid B HEOPraHWYECKOU U
OpPraHUYECKON XMMUU. 3aKOH COXPAHEHHSI MacChl
BEILIECTB; 3aKOH COXPAHEHUWS W MPEBPAIICHUS

9HCPI'Uu IpU XUMHUUYCCKUX PCAKIIUAX.

TennoBble s deKTb XUMHYECKHUX peaKiuii.

TepMOXUMUYECKHUE YPAaBHEHUS.

Boruuciaenus

— Ter1oBoro d(pdekra peakiuu
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CKOpOCTB PCaAKINU, ec 3aBUCHUMOCTD oT

paznu4HbIX ¢dakTopoB. OOpaTUMbIC pEaKITHH.
Xumuyeckoe paBHoBecue. DakToOpbl, BIUSIONIUE
Ha  COCTOSHME  XHUMHUYECKOTrO  PaBHOBECHUS.
[Tpunuun Jle [larenbe.

IIpakTnyeckas padora
Ne 1. Bausaue pasznuunbeix (GaKTOpoB Ha

CKOpPOCTb XUMHYECKOU PCaKIm.

l'omorennsie u rereporeHHble peakiuu. Karamus
Y KaTaJIu3aTophl.
Koncranta xumuuyeckoro pasHoBecus. DaxkTopsl,

BIIMAIOLIME HA IOJOKEHUE XUMUYECKOTO PaBHOBECHS:

TeMIeparypa, HABJIICHUE W KOHIEHTPALIMU BEIIECTB,

ydacTByroIHUX B peakiuu. [Ipunuun Jle [larense.
IIpakTuyeckas padora

Ne 2. Bnustnue paznuyHbix (aKTOPOB Ha MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHSI.

DnekTpoauTrueckas nucconuanusi. CUJIbHbIE U
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cradble ANEKTPOIUTHL. Peakiuyn HOHHOTO
oOMeHa.
JlabopaTopHasi paGora

— MPOBEACHHE PEaKINii HOHHOTO 0OMeHa

BeimonHeHue ynpa)KHeHHﬁ nmo temaM: CuilbHBIC
U cl1a0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmnu.

Peakuyu nonHoro oOMmeHa.

Pewrenne 3aga4 no reMe: XuMHUYECKOE paBHOBECUE

Cunpnuble u cnabbie  snektposnuthl.  Cpena
BO/JIHBIX pacTBOPOB BEILIECTB: KHCIas,
HEWTpaJIbHAasl, LIEJIOYHAS.

[lousstue o BomopoaHom 1mokasarene (pH)

pacTBOpa. ['maponus OPraHN4YCCKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTropnas padora
— ONpelesieHue Cpelbl PacTBOPOB BEIIECTB C

MMOMOIIbIO YHUBCPCAJIbHOI'0O HHAUKATOPA.

Honnoe npousBeaeHue Boabl. Cpema  BOAHBIX
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pacTBOpPOB: KHCJIOTHAs, HEUTpajbHas, IIEIOYHAs.

Bonopousriii moka3zareins (PH) pacteopa.

IMaaponus coneil. 1
1| OxucIUTEeTbHO-BOCCTAHOBUTEIIBHBIC PEAKITUU. 1
JdeMoHcTpauust
PaznoxeHne mnepokcuja BOJOpoAa B MPUCYT-
CTBUM KaTaju3aTtopa. lloHsATHE 00 S3JeKTpoJu3e
pacIIaBOB M PpacTBOpOB coych. IIpnMeneHue
DJIEKTPOJIN3A.
OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC pEaKIuu. 1
Crenennb okuciieHus. OKHUCIUTEIbL U BOCCTAHOBHUTEIb.
ITpornecchl OKHCJICHUS 1 BOCCTAHOBJICHMS.
Baxneiime OKHCIUTEIN U BOCCTAHOBUTEIHU. MeToj
AJIEKTPOHHOTO OajlaHca
DJIEKTPOJIU3 PACTBOPOB U PACIIaBOB BEIIECTB. 1
1P | KontponbHas padora 1 (1nmonyroaue) Kontposnbhas padora 1 (tect B popmare EI'I) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. HemeTraibl 29 4

101




Beruuciienus
— Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakluMu, €cild OJHO U3 BEIIECTB JaHO B BHJE
pacTBOpa C onpeAcIEHHOW MACCOBOW JOJIEN

paCTBOpéHHOI‘O BCIICCTBA

Beruuciaenust
— JIOJIM BBIXO/1a MPOAYKTA PEAKIINU OT TEOPETUUECKHU

BO3MO>XKXHOI'O

Hemetansl. Ilonoxenue HEMETAJLIOB B

[Tepuoauueckoit CHUCTEME XAMHAYECCKUX
snemeHToB J[. M. MengeneeBa W OCOOCHHOCTH
CTPOCHHUSI aTOMOB.

JleMoOHCTpaL U1

1. OOpa3ibl HEMETAILIOB.

Bomopon. Ilomydyenue, ¢usmdyeckne M XUMUYECKHE
CBOMCTBa (peakiuu ¢ MeTaJlaMd U HeMeTajlJlaMH,
BOCCTAHOBUTEJIbHBIC CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIE peakliy HA HEOPTaHUYECKHE UOHBI

Y KaTHOH BOJIOPO/IA.

I'mppuael. TOIUIMBHBIE 3JIEMEHTHI.

duznyeckre CBONCTBA HEMETANIOB. AJJIOTPONHS
HEMETAJUIOB (HAa TMpUMEpE KHUCIOpO/aa, CEphI,

dbocdopa u yriaepona).

Kucnopoa u 030H. Yrnepoa, HaX0kJI€HUE B IPUPOJIE,

AKTI/IBHDOBaHHBIﬁ

AJUIOTPOITHBIC MOIII/I(i)HKaIII/II/I.

YI'OJIb, a):[cop6u1/151. DyILICPEHBI, rpad)eH, YIJICPOIHBIC

HAHOTPYOKM.

JdemoHcTpauuu
2. l'openwue cepsl, pocdopa, xenesza, MarHusI
B KHCIJIOPOJIE.
JlabopaTopHbIe ONBITHI.

2. Ilomydenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXXKHEHUINNX HEMETAIIOB

TAJIOTCHOB W WX  COCAMHEHUH  (OKCHJIOB,

KHUCIIOPOJICOACPKAIIUX  KUCJIOT, BOJOPOAHBIX
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coenquHenuil). IlpuMeHeHue TaloreHoB U HX

COCIUHCHUH.
["anorenoBo1O0pOABI. Baxueriue KHUCIIOPOJI-
coAepkKallue COCAUHECHUS TaJOreHOB.
JlabopaTopHbie Y MIPOMBIIIJICHHBIE CIIOCOOBI

IMOJIYyUYCHUS I'aJIOT'CHOB. HpI/IMeHeHI/IC TaJIOTCHOB N HX

COEIMHEHUN.

XHUMHYECKHE CBOMCTBA Ba)KHECHIIIMX HEMETAJIJIOB.
Cepa u eé¢ coenudeHus. (OKcUIBI, KHUCIOPOA-
COZEpHKaIHe KHUCJIOTHI, BOJIOPO/IHBIC
coenuHenus). [Ipumenenue cepol u €€

COEIUHEHUM.

Cepa. Haxoxenue B nmpupoje, CrocoObl MOJIydeHUs,
bu3ndYecKkre U XUMHYECKHe cBoicTBa. CepoBOIOPOI,
cynmbumpl. Oxcua cepbr (IV), oxcum cepwsr (VI).
CepHucrass u cepHas KHCJIOTBI MU HX COJIU.
Oco0eHHOCTH CBOMCTB CEpHOM KUCTOTHI. [I[pumenenmne

CepbI U €€ COCTMHEHNM.
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JlabopaTopHble ¥ TPOMBIIUICHHBIE  CIOCOOBI
NOJIy4eHHUsl Kuciopoaa. Pu3nueckue M XUMHUUYECKHUE
CBOMCTBa KUCJOpojaa U 030HA. [IprumeHeHue

KHCIIOpoaa v 030Ha. OKCUIbI U IEPOKCUIBI.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIIOB.

Azota u  ero  coemuHeHus.  (Oxkcuupl,

KHUCJIOpOACOACPKAIINC KHCJIOTBI, BOIOPOIHBLIC

coenuHenus). [I[pumMenenue azora u ero

COCTMHEHU.
A3oT. HaxoxieHre B mpupojie, CoCOObI MOJTyYeHUs,
bu3nYecKue W XMMHYECKHE CBOMCTBA. AMMMUAK,
HUTPUJIBIL.
Okcuapl azora. A30THCTad Y a30THAs KUCIIOTHI U UX
comd. (OCOOEHHOCTH CBOKMCTB a30THOM KHCJIOTHI.
[IpumeHeHue a30Ta U ero CoeIUHEHN. A30THbBIE
yI0OpeHusI.

XHUMHUYECKHUE CBOMCTBA BaKHEHIINX

HeMeTauioB. Pochop U €ro COeAMHCHHUS.
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(Oxcumpl,  KUCIOPOJACOAEPKAIIUECKUCIOTHI,
BOJIOPOJIHBIC COCITUHEHMUS ). [Tpumenenne

docdopa u ero coeAMHEHUH.

®ochop. Haxoxnenme B  mpupoae, CHOCOObBI
MOJIy4eHUS, (PU3NYECKHEe W XUMHUYECKHE CBOICTBA.
®dochunbl u pochun. Oxcunbl Gocdopa, dochopHas

KHCJIOTa U €€ COIu

Meradbochoprags wu  nupodochopHass  KHCIOTHIL,

dbochopuctas u  dbocdhopHOBATUCTAS  KHUCIOTHL

[Ipumenenue docdopa 1 ero CoOeTMHECHUN.

docdopHble y100peHusl.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepola W KpeMHHs)) U HUX COCIUHCHHM
(OKCHIOB, KU CIJIOPOJCOIECpKAITUX KHCJIOT,
BOJIOPOJHBIX coeauHeHuil). [Ipumenenune

yriiepoaa, KpEMHHUSA U UX COEAUHEHU M.

OU3NUECKUE U XMMHUYECKHME  CBOMCTBA  IPOCTBIX

BEIIECTB, 00pa30BaHHBIX yriaepoaoM. OKcua yriepoaa
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(1), oxcun yraepona (IV), yrompHas KUCIIOTa | €€

COJIH. [IpuMeHeHne  TpPOCTBIX  BEILECTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCIMHEHUN.

Kpemuuii. HaxoxxneHue B mpuponie, CHOCOObI

NOJIyYeHUs, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcun  kpemuuaA(IV),  kpemHueBas  KHUCIIOTA,
cunukarsl. [I[puMeHenne KpeMHUS U €ro COEINHEHUM.

CTGKHO, CTO IMOJIYUCHHUC, BUAbBI CTCKIIA.

1P

Boruuciienus

Macchl BellecTBa WM OOBEMa Tra3oB MO
W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OJHOTO W3 YYACTBYIOLIMX B peakUuu
BELIECTB;

Macchl (00ObEMa, KOJUYECTBA BEILECTBA)

MPOJYKTOB PEAaKIMH, €CJIM OJIHO W3 BEIISCTB

HMCCT ITPUMCCH

IIpakTnueckune padoTbl

No 3. Pemienue skcriepuMEHTaNIBHBIX 3a7a4 MO0 TEMe
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«l astore"bn.

IIpakTHyeckue padoThbl 1
Ne 4. PeuieHue skcriepuMEHTaIbHBIX 3a7a4 [0 TEME
«Cepa u e€ coeTUHEHHUSI.
1 IIpakTnyeckue padoTbl 1
Ne 2. PemreHue skcriepuMeEHTaIbHBIX 33]1a4 110
teme «Hemerannsny
IIpakTyeckue padoTbl 1
Ne 6. Pemienue skcnieprMEHTaNIbHBIX 3ajlad MO0 TeMe
«A30T, hochop 1 X coeTUHEHUSD.
Kourpoannas padora 2
O6o0mienne W cucTeMaru3auus MO TEeMe 1
«Hemeramnei». Pemenne 3anau B popmare EI'D
8u Tema 5. MeTa/ibl (21+3)u
1| Meramibl. [Tonoxenue METaJIOB B 1
[lepuonuueckoi cUCTEME XUMHUYECKUX

snemenToB JI. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHSI

ANIEKTPOHHBIX  000JI0YEK

aTOMOB
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METAJUIOB.
JleMoHcTpaL UK

— 00pa3ipl METAIIOB

O0miass  xapakTepucTHKa MeTauioB  [A-rpynmsl
[leppoanyeckol CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Harpuu Y KaJuu: IIOJIyYEHUE, busnueckue
U XUMHYECKHE CBOMCTBA, NPUMEHEHHUE TMPOCTHIX
BCIIIECTB 1 UX COCJIMHCHUU.
JdemoHcTpaumMu

- B3aumojelicTBUE 1IEI0YHBIX M IIEI0YHO3EMEIbHBIX
METAJZIOB C BOJOH (BO3MOXHO HCIIOJIb30BAaHUE

BUJIEOMATEPHUAIIOB)

O6mrass  xapaktepuctuka MertamuioB [IA-rpynmsl
[Teppoanyeckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Maruuii ¥ Kajblui:  MOJydeHue,  (PU3UYECKUE
M XUMHYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX
BEILIECTB U UX coenauHeHuil. JKECTKOCTL BOJBI

U CIIOCOOBI €€ YCTpaHEHHUS.
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XHUMHUYECKHE CBOMCTBA Ba)XHEHMIIMX METAJJIOB

(HaTpuii, Kanui, KaablUMi, MarHui, aJIOMUHHM,

IIUHK, XpOM, KEeJI€30, MeJIb) U UX COCTUHCHUH.
JlaGopaTopHbIe ONbITHI

— KAQYECTBEHHBIC PEAKIIMU HA aHUOHBI U KATUOH

aMMOHUS,

— B3aUMOJICVCTBHUE TUAPOKCHIA ATTFOMUHUS C

pacTBOpaMH KUCJIOT U LIEJIOYEH;

— KAQUECTBCHHBIE PEaKUMh Ha  KATHUOHBI

MCTaJ1JIOB

AnroMuHUI: nody4yeHue, (pU3NUECKHEe U XUMHYECKHE
CBOWCTBA, INPHUMEHEHUE NPOCTOrO BEIIECTBA U €TI0
coenuHeHH. AMdoTepHble  CBOIICTBA  OKCHIa
Y TUAPOKCHUA AITFOMUHUSA, TUAPOKCOKOMIIEKCHI

AJIFOMUHUS.

O0001IeHrEe ¥ cucTeMaTu3alus mo reMe «Merauibl

rJIaBHOM noArpymmb». Tect B popmate EI'D

1P

O6mme  ¢u3myeckue  CBOMCTBA  METAJIOB.
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CrmuiaBel METaLIOB. DJIEKTPOXUMHYECKUM  PsI
HaIpPsHKCHUN METaJIOB.
JleMoHCTpanun
— KOJUIEKIHS « MeTaibl ¥ CIUIaBEBIY.
— B3aUMOJICUCTBHE MEJIM C A30THOM KHUCIOTOMN

Pa3IMYHON KOHIIEHTPAalUU

OO0mass  xapakTEepUCTHKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynmn) Ilepuoauueckoil  cucTtemsl
XUMHYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMHYECKUE
CBOMCTBA XpoMa U ero coeauHeHu. OKCUIbI
u ruapokcuasl xpoma (1), xpoma (I11) u xpoma (VI).
XpomaTsl U IUXPOMATHI, UX OKUCIUTEIHHBIC

cBoiicTia. [lomyyeHne u npumMeHeHne Xpoma.

du3nuecKkne 1 XMMUYECKUE CBOWCTBA MapraHUa v €ro
coenuHennil. Baxkueimue coequnenust mapranua (I0),
mapranua (IV), mapranma (VI) u mapranma (VII).

[lepManraHaT KaJImsi, €ro OKUCIUTEIIBHBIE CBOMCTBA.

O6mme  crocoObl  MOJYyYeHUs]  METAJLIOB.
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Meramtyprus

PaCHI)OCTDaHeHI/Ie XUMHWYCCKHUX JJICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. Pu3snueckrue U XMMHUUYECKUE CBOMCTBA

xene3a W ero coequHeHud. OKCHIbI, THIPOKCHIBI
u coim xeneza (1) woxenesa (I11). Iomyuenune

" MPUMCHCHUEC JKCJIC3a U €TO CIINIaBOB.

Menpb: mnonyueHue, ¢GUMYECKHUE W XUMHUYECKUE
CBOMCTBA, IMPUMEHEHHUE IIPOCTOTO BEIIECTBA M €r0
COCIUHCHU.

[unak: mnomgydyeHue, QU3NUECKUE U XUMHUYECKHE
CBOWCTBA, MPUMEHEHUE IPOCTOrO0 BEUIECTBA M €TO0
coeauHeHu. AMGOTEpHBIC CBONCTBA OKCHIA

U THAPOKCHUIA NUHKA, THAPOKCOKOMINICKCHI IIMHKA.

Koppo3us wmetaioB. CriocoObl  3alllUTBl  OT

koppo3uu. [IpumeHeHne MeTajuioB B OBITY U
TEXHUKE.
Boruuciienus

— pacd€Thl MacChl BEIIECTBA WK 00bEMA Ta30B
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M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
WIN 00bEMY OJJTHOTO M3 YYACTBYIOLIUX B PEAKLIUN
BEIECTB; pacyE€Thl Macchl (00bEMA, KOJIMYECTBA
BEILECTBA) MIPOTYKTOB PEAKIIUH, ECIIH OJHO U3
BEILIECTB UMEET MMPUMECH;

— pacy€Thl Macchl (00bEMA, KOJIMYECTBA
BEILIECTBA) MIPOJIYKTA PEAKLIUH, €CIIU OAHO U3
BEILECTB JIaHO B BUJIE pacTBOpaA C ONPEAECIEHHON

MacCOBOM JI0JICH paCTBopéHHOFO BCIICCTBA

IIpakTnyeckue padoTbl
Ne 7. PemieHue sKcepHMMEHTANIBHBIX 337ad 10 TEME

«MeTamibpl TOOOYHBIX MOATPYIII.

O0o001Ienre u cucreMatusausd 1mo reme: «O01me
cBoiicTBa MeTawioB. OOmMe CrnocoObl MOTYYCHHUS

MeTaiioBy». Pabora ¢ Tectamu B hopmare EI'D

IIpakTueckue padoTbl
Ne 3. Pemienue skcriepuMeHTaIbHBIX 33124 1O

TeMe «MeTauiely.
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O0o0011enre U cucreMarusanuga mno teMe «MeTaibl

no0ouHoM moarpynms». TecT B popmate EI'D

O000111eHNEe U CUCTEMATH3AIU 10 TeME «MeTalIbDy. 1
TecrupoBanwue\Pemrenue 3ama4 B popmate EI'D
1| 'eneTnueckasi CBSI3b BEIIECTB 1
Brimonnenne ynpaxkaeHui mo teMe «I'eHerudeckas 1
CBSI3b KJIACCOB HEOPTAaHUYECKUX COSTUHCHUIN
TecrupoBanue\Perrenue 3amad B popmare EI'D
O6oOmenne W CHUCTEMaTu3alMs 10 TeMe 1
«Hemeramnel. Metamiby. Tect B popmare EI'D
1| KontponbsHas pabota 2 1o teme | KontponeHas padota 3 mo teme «Heopranmueckas 1
«Heopraaudeckast XuMusD»» XUMUSD
AHanu3 KOHTPOJIBHOM pabOTHI. 1P
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
Pasznen 3. Xumus u :ku3Hb (44\8 u)
(4+1)u . Tema 6. Xumusi 4 ’KH3Hb Tema 6. MeToabl NO3HAHUS B XUMUM. (10+5)u
XUMHUS U )KU3Hb
1| Ponp xumMum B 00ECICUEHUHM DKOJOTHYSCKOM, 1
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3HCpF€TH‘ICCKOﬁ u HHHIGBOﬁ 6630HaCHOCTH,
pasBUTHU MCIAWIIMHBI. IlonsiTue o Hay4YHBIX
MCTOJax IMO3HaHHUA BECIICCTB U XUMHWNYCCKHUX

peaKkuum.

XVMHSI THIIA: OCHOBHBIC KOMIIOHEHTHI, MHIICBBIC
no6aBsku. Ponp xumum B 0O0ECIIEUEHUU ITHUILEBOU
6e3zonacHoct. Kocmernueckue u mnapdroMepHbie
cpenctBa. beitoBast xumms. IlpaBmima Ge3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMUU

B IIOBCEIHEBHOM KU3HHU.

XHUMUs B CTPOUTENBCTBE. BaykHEWIINE CTPOUTEIBHBIE
MaTepuanbl  (LIEMEHT,  OETOH). XHAMHUYECKOE

3arpsi3HEHUE OKPY KaOIIEH Cpebl U €ro MOCAEACTBHSL.

[IpeacraBnenust 00 OOMMX HAYYHBIX NPUHIUIIAX
MPOMBIIILIIEHHOTO MOJTy4EHUs BaXHEHIINX

BEIIECTB.

Hﬂy‘lHBIe IMPUHOMUIIBI OpraHu3alluy XHMHYCCKOI'0O

npou3BoJicTBa. [IpoMbIlIeHHBIE CTIOCOOBI TTOJTYYCHUS
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BRXHEHIINX BEIIECTB (HA NpUMeEpe IMPOU3BOJICTBA

aMMHaKa, CepHOﬁ KHCJIOTHI, MeTaHOJIa) .

[IpomblIeHHBIE CIOCOOBI MOTYYEHUS METAJUIOB

H CIIJIaBOB.

[TpoGiaema 1iepepabOTKM  OTXOIOB M ITOOOYHBIX

IIpo, TOB. Pomb XUMHHN B oOecreueHN

JHEPreTUYECKOU 0e30macHOCTH. [IpUHIIUIIBI «3eIEHOU

XUMHUN)).

UenoBek B MHpPE BEHIECTB W MaTEPUAIOB:

BAKHENIIINE CTPOUTEIIbHBIE MaTepualsl,

KOHCTPYKIIMOHHBIE MaTepHuajbl, KPaCKH, CTEKIIO,
KepaMuKa, MaTepualibl ISl  DJIEKTPOHUKH,
HaHOMAaTEPUAJIbl, OPraHUYECKUE W MUHEPATbHBIC

yI0OpEeHHUSI.

CoBpeMeHHbIE KOHCTPYKILMOHHBIE MaTepUaIbl,
KpPacCKH, CTEKJIO, KEPAMHUKA.

Matepuaisl U1 DJIeKTpoHuKN. Hanorexaonorumu

Xumug B CEIbCKOM  Xo3siicTBe.  Opranudeckue
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Y MUHEPATbHBIC YI00PCHUS.

1| Xumuss ©  370pOBbE  UEJIOBEKAa:  IpaBuUia 1
WCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX IIPEMAPATOB;
IpaBuiia 6e30macHoro UCIIOJIb30BaHUs
npenapaToB OBITOBOM XUMHU B ITOBCEITHEBHOM
KU3HU
[ToxroroBka k k\p B popmare EI'D (yacts 1) 1P
[ToxrotoBka k k\p B popmare EI'D (yacts 2) 1P
1P | UtoroBast KOHTpoJibHas paboTa Nrorosast kouTposibHas pabota B hopmate EI'D 1P
Wrorosas kouTposbHas pabora B popmare EI'D 1P
AHanu3 UTOroBOM KOHTPOJIBHOM paboThI 1P

1 4 B Hemem10, Beero 35 4,

3 4 B Hexearo, Becero 105 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl u3 Hux 10 4

— pe3epBHOE BpeMsi

YpoBeHb 00y4yeHus

[TpakTrueckue paboTh

KonTponbHbie paboTbl

bazoBerit

3

3

VYrinyOneHHbIiA

8
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