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1. HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOI 00pa3zoBaTENbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHusi y4eOHOro mpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

O0mas xapakrepucTukKa y4eOHOro npeamera « XuMus. Yriay0JdeHHbIH
YPOBEHb

XvUMHS HAa YpOBHE YIiyOJNEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanumzyemMoe B ychnoBusAx AuddepeHIpoBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
NPOJOJIKEHUST OOyUYeHHsI B OpTraHM3alusx MpodecCUOHATBHOr0 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLUIUINH.

B mporpamMmme 1o XuMHUM Ha3Hau€HUE NpeaAMeTa «XHUMHS» IOIYydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, COIepIKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIME BBIOJIHSEMbIE MPOrpaMMOM IIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEIX, COJEp)KaHUU, OOIIed CcTpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro Mmarepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arTectal B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma a1 yriryOJ€HHOrO U3Y4EHUS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pacrpeeicHue yaeOHOro BpeMEeHH, PEKOMEH1yEeMOTO J1JIsI
U3YYEHUS OTJEIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIIMIO IeJel U 3a/lay U3ydeHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHU Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBICHHOM MPOrpaMMO 10 XMMUU 00s13aTETbHOM
(MHBapHaHTHOM) COCTAaBISIONIEH coJiepKaHusl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO Mot 00yUdeHusl.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHITMPOBAaHHOTO OO0yUCHHS Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHHS
XUMHSIT Ha YPOBHE YIIYOJEHHOTO U3YYCHUS HANpaBIeH Ha peau3alfio
MIPEEMCTBEHHOCTH C MOCJIETYIOIIUM 3TAIlOM IMOJTYyYEHUSI XUMUIECKOT0 00pa30BaHUs
B paMKax HW3yYEHHUS CIHEUUATBbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JTUCIUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHMsl.
B aroli cBs13u n3ydeHue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BEIOPABIINX OMPEACTIEHHBIA MPOPIIb 00ydeHUsI, B TOM YHUCIE C
MEePCIIEKTUBOM  TOCIENYIOIIEr0 MOJYy4YeHUsI XHMHUYECKOro O0Opa3oBaHHs B
opraHu3anusax MnpopecCHoOHAIbHOTO o0pa3oBanusi. Hapsay ¢ »TuMm, B CBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs U3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKXKE Ha PELICHUE 33724 BOCIUTAHUSA U COLMAIBHOTO
pa3BuTUa OOydarluxcs, Ha (OPMUPOBAHUE y HHUX OOIIEUHTEIIEKTYaIbHBIX



YMEHUHM, YMEHHMH paluoHAIM3alMU y4yeOHOro TpyAa M OO0OOIIEHHBIX CIOCOOOB
JESATETHPHOCTH, UMEIONUX MK IUCIUTUTHHAPHBINA, HAIIPEIMETHBIN XapakTep.

CocTaBisionuMu npeaMeTa «XUMEs» Ha YPOBHE YIiyOJIEHHOTO W3YYCHHSI
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPaMME [0 XHMHH 3a OCHOBY
npuHATH nojoxeruss ®I'OC COO o paznuuusx 6a30BOro v yriyoJi€HHOro ypoBHEH
M3YYCHUS TIPEIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHMM TOJy4YaeT OMNpeAeiEHHOE TEOPETHUYECKOEe JOMOITHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PAaKTONIOrMUYECKOT0 MaTepuaia.
Tak, Ha yriyOn€HHOM YpOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYUTEILHOTO YBEIIMUCHUS 00BEMA 3HAHUH 0 XMMHUCCKHX 3JIEMEHTaX U CBOWCTBAX
UX COCIMHCHHWI Ha OCHOBE PACIIMPEHHUS U yTITyOJICHUS TPEICTABICHUI O CTPOCHHUH
BEIICCTBA, XMMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKH M TEPMOJMHAMHKH.
N3yuyenue nepuogudyeckoro 3akoHa u Ilepuoanueckod cHCTEMBl XUMHUYECKUX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peakIHil ITOMOJHAETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIECTB. B Kypce opraHM4eckoil XuMuu mpu
PAacCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEAMHEHUN yhemnsieTcsi o0co0oe
BHUMAaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKkTax, 0 B3aUMHOM BIIUSSHUH aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJIEPIKAHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMPEAeTIEHHOTr0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYPY M XapakTep JOMOJHEHHWM K OOIlell cucreMe NpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEeAMEThl. Tak, HampuMmep, B COJCPKaHHUH
mpeaMeTa Uil KJIaCCOB XUMUKO-(pu3ndeckoro npodusis 60IbI10e 3HaYCHUE OyayT
MMETh DJIEMEHTHI Y4eOHOT0 MaTepuaiia mo oomiei xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJOB TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MACcChl U SHEPTHH, 3aKOHBI
TEPMOIMHAMHUKH, JICKTPOJIN3a, TIPEICTABIICHUS O CTPOSHUH BEIIECTB U IPYTOE.



B TO xe BpemMs B coaepkaHUM TIpeaMeTa ISl KIACCOB XMMMKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumHusi. B 3ToM ciyyae npenocTaBiisieTcsi BO3MOXKHOCTD 11t 00jiee 00CTOSATENBHOTO
pPacCMOTPEHUS XUMUYECKOW OpraHu3allui KJIETKH KaKk OMOJIOTMYECKON CHUCTEMBI, B
COCTaB KOTOpPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHBbIE KOMIIOHEHTHI, Kak
JUTIUAJBI, O€IKU, YTJIEBObI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB
CIIy>KaT OCHOBOHM ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBS3SX C yUeOHBIMU MPEIMETaAMHU.

[Tpu u3ydyeHuu yueOHOro npeamera «XumMus» Ha yriyoJIEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOI'O M CpeJlHEro oo1iero oopazoBanus (Ha 6a30BOM ypoBHE),
3a/1a4eil MEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (POPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOU e TEILHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3a/1aun Ha
yriayOia€HHOM YypOBHE M3yU€HHs NpeIMeTa MPEeIoyiaraeT pealn3aluio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepUaIbHOM EJAUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIIEHUM MPUPOJIBI, 0 MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredyeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBON 0€30MMacHOCTH, B Pa3BUTHUHU
MEJULHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
o0ecreyeHny palruoHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XHUMHUYECKUX PEAKLHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIKX
Hay4YHbIX IPUHLIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHMUYECKHUX 3HAHUM ISl OOBSCHEHUS



KIIFOYEBBIX M€ M MpOOJEeM COBPEMEHHOW XUMUH, AN OOBSICHEHUS W
IIPOTHO3UPOBAHUS SBJIECHUN, UMEIOIIMUX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPaMOTHOTrO PelIeHHs TPOo0JIeM, CBA3aHHBIX ¢ XUMUEH, POTHO3UPOBAHNUA,
aHaIM3a U OLEHKHU C MO3HUIMIA 3KOJOTMYeCKO 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON [€ATEILHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMHYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U IEPEPAOOTKOM BELIECTB;

o yrayOJeHue NpeACTaBICHUN O HAYUYHbIX METOIaX MO3HAHUSI, HEOOXOIUMBIX
IUIsL TPUOOpETeHHs] YMEHHI OpUEHTUPOBAThCS B MHUpPE BELIECTB U
OOBSCHEHHUS] XMMHUYECKHX SBJICHHMH, HMMEIOIIMX MECTO B MpHUPOJE, B
NPaKTUYECKOUN NEATENBHOCTH U TOBCEIHEBHOM KU3HH.

Hean u 3a0a4n U3ydyeHHUs y4eOHOro npeaMera «XuMus. YTay0JeHHbIH

YPOBEHb»

B miane peanuzanuu MepBOOYEPEAHBIX BOCIHUTATENIBHBIX W Pa3BUBAIOIIUX
(GYHKIHMN 1IEJIOCTHOW CHUCTEMBI CpeHEro oOImero oOpa3oBaHUs NMPH H3YUYCHHHU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJIU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU;

e pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CrocoOHOCTEeH OOydarommxcs, (GOpMHPOBAaHHE Y HHUX CO3HATCIHHOTO
OTHOIICHHUS] K CaMOOOpa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW TTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbI0 H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOr'O IMPUPOOTNOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, IPHOOPETEHHUE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

Mecto ydyeOHOro mpeamera «Xummus. YTiayOJeHHbIH YPOBEHb» B y4eOHOM
IUIaHe

OO6uiee yncno yacoB, MPEAYCMOTPEHHBIX JJI U3YUYECHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Heento), B 11 kimacce — 102 vaca (3 yaca B Helleo).



2. COJEP KAHUE OBYYEHUSA YYEBHOT' O IPEIMETA
«XAUMMUA. YIJTYBJIEHHBIA YPOBEHDb»
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaYEHKE OPraHUYECKON XUMUHU, IPEICTABIEHUE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaeposa.
Mexanu3zMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
aKIenTopHbIi). TuUMBl NEepeKphIBaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, nBoWHAsE W TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, HyKJIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuiit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buuabl H30MepuUHM: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYecKUX BemecTB. [loHATHe o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHOoCTH W KIaccU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepUaiaMu Ha X OCHOBE,
OMBITHl MO MPEBPALICHUIO OPTraHMYECKUX BELIECTB MPU HarpeBaHUM (ILJIABJICHHUE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYHMPOBAHHE MOJIEICH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas GpopmMyia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasiel yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMElIeHUs, H30MepHu3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH ) IUKI0aakaHoB. CIOCOObI MOJIyYeHUsI U IPUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMepu3anun U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbBIC peakinu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvie). OCOOCHHOCTHU AIICKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOWMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl AJIKWHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBA3b. CrOCOObI MOMyYeHUs U IPUMEHEHUE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX PpATUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnblit yroib U npoaykThl ero nepepadotku. CrocoOsl nepepadoTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU yTIE€BOJOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoud. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueM M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (PU3MUYECKUX CBOMCTB YrieBOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepo/ia ¥ BOJAOPO/ia B OPraHMYECKUX BEIIECTBAX, TOJyUYSCHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepskanue opranndecKue coeIMHeHMS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUS W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs Peakiiisi HA MHOIOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opranu3M denoBeka. CrocoObl MOydeHHs U TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKY/Ibl, B3aUMHOE BIUSHUE TUJIPOKCOTPYNMbl U
O0eH30apHOTO snpa. Puszndeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anpJeruj0B, KAYECTBEHHBbIC peakuuu Ha anpaeruabl. CrnocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAS, OJICUHOBAS, JUHOIE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

XKupsl. CtpoeHue, puznyeckre U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBogaoB (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHUCTOE OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJIN3, MoydyeHue 3GUpoB 1eitoio3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIHUpPTA B alIbJACTHJ HAa PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJEHCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anmr(paTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB: THUAPOIH3, JCHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JlKH, pelIeHHEe OHKCIEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIlUU, CPEIIHSIS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y THin3anus u nepepadboTka riacThka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH 1 JaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECcKOro COeIMHEHHs 10 Macce (00BEMY) MPOAYKTOB CTOPaHHUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIHM CITOCOOOB MOJYyUYEHHUs], ONpeeIeHUE TOJIN
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TOHATHUH, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPOMHBIA TUI TUTAHUS, OpOKEHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPUANIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JICKTPOHHBIC KOH(UTYpaIlMK HUOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajieHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALIMM PaCTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTIEIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS U MPEBPAILCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT pa3lUyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPAIIMU BEILIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
menouHas. Bogopoausiii nokasatenb (PH) pactBopa. ['maponu3s coseit. Peakuuun
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpeabl PacTBOPOB C IMOMOIIBID HMHIWKATOPOB, M3YUYEHHUE BIUSHUS Pa3IUUYHbBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUS MX aToMOB. Du3MUECKHE CBOMCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METaJlJIaMU U HEMETaJlIaMH, BOCCTAHOBHUTEIIbHBIE CBOUCTBA. [ mapuabl. ToIMBHbIE
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B MpUpoje, CIOCOOBI MOJMydeHHS, (GU3UYCCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeme KUCI0pOACOAEpKAIIUE
COCMHEHUS TajoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIC CIIOCOOBI MTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBIIUICHHBIC CIOCOOBI TOJYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBonopon, cyiabduasl. Oxcun cepsi(lV), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTast U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoicTtBa. Dochuasl u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BELIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpemMHUEBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METalIoB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl

IIOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOWCTBA, PUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuili M KaiblUi: NoJiydeHue, (Q(U3NUYECKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAWHECHUMU.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeAuHeHUW. AmoTepHble CBOWCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

OuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCUabpl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB U HX MPEBpAILCHUN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBHE ILIMHKA M JKejle3a C pacTBOpaMU KHUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coenuHeHUs», «A30T u (hochop U UX COCTUHEHUSN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4HBIX METOJAaX MO3HAHUS U METOAOJIOTHUN HAYYHOTO UccieaoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeabl U €ro nociaeacTsus. Poib Xxumuu B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIC H00aBKU. Poilb Xumuu B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
0eToHn).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pacTBOpa C OIPEACIEHHOM MacCOBOM JOJIEU
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEeOpraHnueckoi xumuu B 11 Kiacce oCyIIecTBISETCS Yepe3 MCIMOJIb30BAHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHu(UKalus, MepuoJINIHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPODJIEMEHTBI, OCIIKH, KUPBI, YIJICBOAbI, HyKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbl, CEIbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O
NPEJIMETA «XUMUSL. YIJIYBJEHHBIN YPOBHb»

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCSL POCCUMCKONM TPaKJaHCKOM HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEILHON M MPAKTUYECKOW JEATEeIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B MpoLecce peanu3alud 00pa3oBaTeNbHON NEATEILHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ Pa3INYHbIX BUJOB YUYEOHOU €SI TENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUS TOTO, UYTO JAHHbIE HAYKUH €CThb PE3ylbTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH U MTOCIEAYIOIIEM aHATN3E
MH(pOpMAIK O IEPEAOBBIX TOCTHXKEHHUSAX COBPEMEHHOM OT€UECTBEHHON XHUMUHU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTU OIIEHMBAThH CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJJMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYruxX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHMS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOrHO3UPOBATh HEOJArOMPUSITHBIE HKOJIOTUUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMATIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €& poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYMBOIO PAa3BUTHUsl YEJIOBEUECTBA — CBIPbEBOM, DHEPrE€TUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHHS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUSI M YHUBEpCAJbHbIC YueOHbIE
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KiIaccU(PUKalMM BEIIECTB U
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIHUPOBATH BHIBOJBI U 3aKIIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PEIICHUH Y4EOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHAThH



Ha3BaHHbBIE MOJICTbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEICKOM M  MPOCKTHOMU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3a1a4, TIPUMEHEHHUIO Pa3TUIHBIX METOJIOB
TIO3HAHMS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTD "
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCII0JIb30BATh HAYUYHBIH S3bIK B KAYECTBE CPEJICTBA MPU PA00TE C XUMUYECKON
uH(pOpMaIMEeil: MPUMEHATh MEXKMPEeIMETHbIE ((hU3MYEeCKHe W MaTeMaTHYEeCKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAJIOTa U/WITH
JMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHOM 3a/1a4H;



BBICTYIIATh C IPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHON HEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBITIOJIHEHUHU
XUMUYECKOTO KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKkTa, u (opMyJIupOBaATh BHIBOJIBI
IO pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COIrJACOBAHUS MO3ULHAMU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIE YyHHBepCcAJIbHbIEC Y4eOHbIe 1elCTBHS:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYIUECTBIATH CBOK II03HABATEIbHYIO
NEATENIbHOCTh, Olpenessis €€ LeJd W 3aJadyd, KOHTPOJIMpPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJJaraeMblii  aJITOPUTM JIEUCTBUUA TIPU
BLITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTENbCKUX 3a/lad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX peleHuss ¢ Y4ETOM TMOJYyUYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYILIECTBIIATE CaMOKOHTPOJIb JEATEIIbHOCTH HAa OCHOBE CaMOAaHAJIM3a U
CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATHI

[IpeameTrHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI TI0 XUMUU Ha Yri1yOJaéHHOM
YpOBHE Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT CelUpUIecKue s
y4eOHOro npeamera « XuMus HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBHIL 110
OCBOCHHIO, UHTEPIPETAIMN U TPEOOPa30BaAHUIO 3HAHUM, BUIbBI NEATEILHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS W TNPUMEHEHHUIO 3HAHMM B Pa3IUYHBIX Y4EOHBIX
CUTYyalLMsIX, a TAKXKE B PEAJIbHBIX )KU3HCHHBIX CUTYaLUAX, CBA3AHHBIX C XUMHe. B
IporpaMMe 10 XWMHMHU IIPEAMETHBIC PE3YyJbTaThl IPEACTABICHBI [0 TOJaM
U3YUYCHMUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHHYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHn pPalMOHAIILHOTO
MIPUPOJIONOIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOM CpEJIE;

BJIAJIEHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIne MOHSATUS — XUMUUYECKUHN 3JIEMEHT, aTOM, JIPO U SJIEKTPOHHAsI
o0Ooyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOE H BO30YXIEHHOEC
COCTOSIHMSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTaned, HOH, MOJIeKyIa,



BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKas CBSA3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKENET, PYHKIIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MpPOCTPaHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKAs), H30MEPbI, T'OMOJOTHYECKUNA psAM, TOMOJOTH, YIIEBOAOPOJIbI,
KHCIIOPOA- U a30TCOJAEPXKAILME OpPraHUYeCKUe COEIUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon Jl. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. BytiepoBa, 3akoH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS
M TPEBpAIlICHUS DJHEPTUM TP XUMHYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallhue B OCHOBE
NOHUMaHUS MPUIMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHHI; TPEICTABICHUS O
MEXaHU3MaxX XHMHUYECKUX peaklud, TEPMOJAMHAMUYCCKUX W KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUsI, O B3AUMHOM BJIMSIHUM aTOMOB U IPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbIid 3 dexTri, opueHtantsl | u Il pona);
(akTONOrMYEeCKHEe CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIBHOCTH YeJIOBEKa, OOLIUX HAYUYHBIX TPUHIUIAX XMMHUYECKOTO MPOU3BOCTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TepepadOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC NPU3HAKU MOHSATHUH,
yCTaHaBIMBaTh MX B3aWMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLINE MOHATHS NPHU
OIHMCAaHUM COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COEIUHEHU;

c(OpMUPOBAHHOCTh YMEHHUII:

UCMOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUISl COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPAaBHEHUS XMUMUUYECKUX PEAKLUN U pacKphIBaThb UX CYIIHOCTb:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUH  IOCPEICTBOM  COCTABIICHHMS
NIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OOMEeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUII;

M3rOTaBINBaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BEIIECTB I WIUTIOCTPAIUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJICKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUID K OIpPEAEIEHHOMY
KJIacCy/Tpylnme COEOUHEHHWM, JdaBaTb MM Ha3BaHUS 10 CUCTEMaTHYECKOMN
Homenknatype (IUPAC) u mpuBoAWTh TpUBMAIBHBIE HA3BaHUS IS OTIEIHHBIX
npeIcTaBUTeNe OPraHuYeCKUX BEIIECTB (ITWIICH, alleTWUJICH, TOJYOJI, TIUIEpPHUH,
STUJICHTIUKONb, (eHon, QopManbaerua, ameTaabAerui, AaleToH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsl, OJICMHOBAs, NAJIbMUTHHOBASI KUCIIOTHI,



[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHe);

c(hOpMUPOBAHHOCTb yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAas WM HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (U3UIECKUE
U XMMHUYECKHME CBOMCTBA THUIWYHBIX TMPEJCTABUTENICH pA3JIUYHBIX KIJIACCOB
OPraHMYEeCKUX BEILIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJTKEHOB, aJIKaUCHOB, AJIKUHOB,
apOMaTHUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, albJETHUI0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX W CJOXHBIX 3(PUPOB, KUPOB, HUTPOCOCIMHEHUN M aAMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIeBOJOB (MOHO-, /M- M  MOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIIMX XUMHUUYECKUX PEAKIUNA C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKJIaTh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPTraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH Y TUIIA KOBAJEHTHOM CBSI3H (G- U T-CBSI3H), B3AUMHOT'O BIIUSIHHS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOKI €ro MepepadOTKU U MPAKTUIECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METOJIax MO3HAaHUS — HAOIIOJIEHNH, U3MEPEHUU, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHATH OCHOBHBIE OTIEPAIIUU MBICITUTEITHLHOM
JESTENHbHOCTH — aHAllU3 W CHUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMAaTHU3aIluIo,
BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUJI M3YyYECHUS CBOMCTB BELIECTB U
XUMHUYECKHUX PEaKIUil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITh B3AaUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSMU W TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
O0onee OCO3HAHHOTO TIOHMMAaHHWS CYIIHOCTH MaTEepPUAIBHOTO €IMHCTBA MUPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKON XUMUHU sl OOBSICHEHHS
MMPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IO XUMHUECKUM (popmMyam
U YpaBHEHUSIM XMUMHUYECKHX PEAKIHM C UCMOJIb30BAHHEM (PU3UUYECKUX BEIUYHH
(macca, o0ObEM Tra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHUYECKOM (HOPMYJIbI
BEILIECTBA 110 U3BECTHBIM MAaCCOBBIM JOJSAM XMUMHUYECKUX DJIEMEHTOB, MPOAYKTAM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, AHAJIU3UPOBATh U OLIEHUBATH
C TO3MUMH  HKOJOTMYECKON  0e30macHOCTH  MOCHEACTBHUS ~ OBITOBOM M
MIPOU3BOJICTBEHHOM I€ATEIbHOCTH YEI0BEKa, CBA3aHHOM ¢ nepepadoTKOM BEIIECTB,
MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JJIA NPUHIATHS TPAMOTHBIX PEIICHUH Mpoliaem
B CUTYyallUsX, CBA3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHHUPOBATh U MPOBOJUTH
XUMHYECKUN OSKCHEpPUMEHT (TIOJyYeHHE W H3yUYEHHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KA4YECTBEHHbIC PEAKIMHU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lay 1O paclO3HABAaHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM MpaBuUil
O6e3omacHoro oOpalieHusi ¢ BelIecTBaMU U JIA0OPATOPHBIM O00OpPYAOBAHUEM,
dbopMynupoBaTh 1eJib HUCCIENOBAaHUA, NPEJICTaBISATh B pazIu4yHOl ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOI01aTh MpaBUiia IKOJIOTHUECKH 1eJIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBON IEATENBHOCTU B LEJIAX COXPAHEHMSI CBOETO 3J0pPOBbs, OKPYXKAIOUIEH
IIPUPOJHOMN CpeAbl U JOCTUKEHUS €€ YCTOUYMBOIO Pa3BUTHSI;

OCO3HABaTh OIIACHOCTH TOKCUYECKOIO JCHUCTBUS HA JHKUBBIE OpPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIch rokasarens [1J1K;

aHAIM3UPOBATH 1IETIECOO0PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHMSI PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHAMPABICHHBINA IOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UICTOYHUKAX (HAy4YHAsl M y4eOHO-HAy4YHAas
JIUTEepaTypa, CpeicTra MaccoBoil nHdopmaiuu, HTepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMUYECKYIO HH(OpMaIuio, mepepadaTpiBaTh €€ U UCIIOIB30BaTh B
COOTBETCTBHH C IMOCTaBICHHON y4eOHOM 3amauei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HeopraHuyeckKas
XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA: O MAaTepUATHHOM EIUHCTBE MU,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHU NPUPOJBI, O MECTE€ U 3HAYEHUH
XHUMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJId B O0ECIEYEHUH YCTONYHMBOIO
pa3BUTHA, B PEUICHUU NPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30macHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JaHWHM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIICUECHHH PAlMOHAIBHOIO MPUPOAOIOIL30BaHUs, B
GbopMUpPOBaHMM MUPOBO33pEHUS] U OOIIEN KyJIbTypbl YEJIOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHHUSI K CBOEMY 3J0POBbI0 U MNPUPOJHOU
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINE MOHSATUS — XUMUYECKUH 2JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIHI,
JJICKTPOHHAs 0000YKa aroma, S-, P-, d-aToOMHBIC OpOWTANIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TUOpUIM3als aTOMHBIX OpOuTasneil, HWOH,
MOJIEKYJa, BAJICHTHOCTb, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasl, WOHHAs, MeETaUIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIUTHYECKAs] JUCCOLMAIMS, CTENEHb JIUCCOILMAIUH,
BOJOPOJHBIM TOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW 3(dexT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMUUECKON peakIuu, XUMUYECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUECKON IUCCOIMAIIUU, TIEPUOTUYSCKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUS] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U
IpEeBpaIlCHUsT YHEPTUH MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICHMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUHU, MUPOBO33PECHUECKHE 3HAHUS, JIC)KAIIIUE B OCHOBE IIOHUMAaHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHUUYECKUX SIBICHUW; COBPEMEHHBIC TPEICTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIDHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
IOPEACTABICHUS O MEXaHW3Max XUMUYECKUX pEaKuid, TEPMOAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IMPOTEKaHUs, O XMMHYECKOM PaBHOBECHH,
pacTBOpax M TUCIEPCHBIX CHUCTEMax; (PaKTOJIIOTMYECKHE CBEJEHHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHUH U 0€30M1aCHOM MCIIOIb30BAaHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTUYECKON NEATETHHOCTH 4YEJIOBEKa, OOIMIMX HAay4YHBIX
OPUHIUIIAX XUMHAYECKOT0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH MOHSITHIA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus GOpMyJd BEIMIECTB M  YpPaBHEHHW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUSX, BHJ XUMHUYECKOM CBS3HM (KOBAJEHTHAas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHMYECKON CBA3M U THUIA KPUCTAUIMUECKON pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;



c(OpMHUPOBAHHOCTh YMEHUM: KJIacCU(PULIUPOBATH: HEOPTAHUUECKHUE BEILIECTBA
10 X COCTaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YUCTY U COCTaBY
pearupyronmx BEIIeCTB, TEIIOBOMY 3((EKTy peakuuu, U3MEHEHUIO0 CTerneHeu
OKHUCJICHHMSI JJIEMEHTOB, OOpAaTMMOCTH, YYacCTHIO KaTaju3aropa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUM s KiacCUUKAIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI MEPUOIUYECKOTo 3akoHa Jl.
N. MeHnaeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHMI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHUOJOB
[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TOHATHUS
«OHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKUX AJIIEMEHTOB U HX
coequHeHUM 1o mnepuojgaM u rpynnaMm Ilepumommueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOYXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS UX
AIIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAaHHOCTh YMEHHH: XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE  CBOMCTBA  BEIUECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHUE T'€HETHUYECKOW CBA3U MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUK;

c(OPMHUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX H
COKpAlIEHHBIX  MOHHBIX  YPaBHECHUWW;  pEaKUUHd  THUIAPOJIW3a;  pEeaKkUuu
KOMIUIEKCOO0pa30oBaHus (Ha MpUMeEpPe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHHUS);

cOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C YY4ETOM HMX JDHEPIreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHHs] CKOPOCTHM XHMMUYECKOM pEakUuMu B 3aBUCUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TaKXKe XapaKTep CMELIEHUS] XMMUUYECKOTO PABHOBECHUS MO BIMSHUEM
BHEIIHKX Bo3aeicTBuil (mpuniun Jle [llatense);

cOpPMUPOBAHHOCTh YMEHHsI XapaKTEpHU30BaThb XUMHUYECKHE pEaKIuH,
JeXaluye B OCHOBE IPOMBIIUIEHHOTO IOJYYEHUS CEPHOM KHUCIOTBI, aMMMAKa,
o0mye HayyHble MPHUHLMUIBI XUMHYECKHUX MPOU3BOACTB; ILIEJIECO00PA3HOCTD
IIPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3peHMs] COOTHOLIEHHUS PUCK-TIONB3A;

c()OPMHPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHMM O METOJax Hay4YHOI'o
MO3HAHUS SIBICHUM MpUPOJbl — HAOIIOIEHUE, W3MEPEHHE, MOJEIMPOBAHUE,



AKCHEPUMEHT (peanbHbIi U MBICIICHHBI ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSTh 3TU 3HAHUS NIPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAHUYU BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUM, HMMEIOIHUX MECTO B MPHUPOJE,
MPAKTUUECKOMN NEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETH: C UCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0JIsI BEUIECTBA B PACTBOPE» M «MOJIIpHAsE KOHUECHTPAIUAY;
Macchl BEIIECTBA WU 00bEMA raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(ddekra
peaKluK; 3HAYEHUS BOJOPOAHOTO IOKAa3aTessi PaCTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHOW CTEMEHBIO JHCCOLMAIMU; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OmpeIeIEHHON MacCOBOM JI0JIel pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MMeeT MpUMecH ); TOJIM BBIXOa TTPOIYKTa PEeaKIun; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  HMOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHUE
Cpelbl pacTBOPOB BELIECTB C TOMOIIBID HWHIWKATOPOB, W3YyYEHHUE BIHSHUS
pasnuYHbBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklMH, peIlIeHue
AKCHEPUMEHTAIBHBIX 3ajad 1o TtemaM «Mertamiel» U «Hemertamne») ¢
coOroIeHneM MpaBuil 6€30MacHOro o0palleHus ¢ BEIIecTBaMHU U J1a00paTopHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1I€JIb UCCIEIOBAHUS, PEJCTABIATH B PA3IMYHO U
dbopMe  pe3ynbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOATh MTPaBUiIa MOIb30BAHUS XUMUUECKON
nocyo M JabopaTopHbIM O0OpyAOBaHHEM, OOpaIIeHHs C BEHIECTBAMU B
COOTBETCTBHHM C WHCTPYKIHMSIMHU TIO BBITIOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAOUIEH MPUPOIHOU
cpeapl M JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JECUCTBUSI HA YKUBBIE OPraHU3MBbl OINMPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMas cMbici nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoit nHpopmaruu, HTepHET U ApyTrHUe), KpUTUIECKU
aHAJM3UPOBATH XUMUYECKYIO HH(POPMAILIKIO, IepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



4. TEMATHYECKOE INTAHUPOBAHUE

TemaTndeckoe mIaHUPOBAHHUE C YKa3aHHUEM KOJHMUYECTBA aKaJIEMHUYECKHUX YacOB, OTBOJMMBIX Ha OCBOEHHUE KaXKIAOH TEMBbI yU4eOHOTO
npeaMera «XuMHS. YTIyOJICHHBIA ypPOBEHB ¥ BO3MOXXHOCTH HCIIOJIb30BAHUSI TIO ATOH TEME OJIIEKTPOHHBIX (IH(PPOBHIX)
00pa30BaTENbHBIX PECYPCOB, SBISIOMUXCS Y4eOHO-METOIMYECKUMU MaTepHaiaMy (MyJIbTHMEIUIHBIE MTPOrPaMMBI, SJIEKTPOHHEIE
Y9eOHMKH W 3aJauHUKH{, JJIEKTPOHHBIE OMOTMOTEKH, BHPTYaJbHBIC JJAOOPATOPHU, UTPOBBIC MPOTPAMMBI, KOJUIEKIUU U(PPOBBIX
00pa30BaTENBHBIX PECYPCOB), HCIIOIB3YEMBIMHU TSI OOYYCHHUSI M BOCTIUTAHUS PA3IMIHBIX TPYI TOJIH30BaTENeH, MPeACTaBICHHBIMH
B DJIEKTPOHHOM (LIIM(POBOM) BUJC W peaM3yIOIUMH AufakTHueckue Bo3MoxHocT UKT, comepikaHue KOTOPBIX COOTBETCTBYET
3aKOHOAATENbCTBY 00 00pa3oBaHUM).

10 KUIIACC
Kosn4yecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JyekTpoHHbIE (U PpOBbIE)
Kontpoabubie | IlpakTHyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. Teoperuyeckue 0CHOBBI OPraHUYeCKO XUMHH
[Ipenmet opranuueckoit xumuu. Teopust
11 CTPOCHHMS OPTAaHMYECKUX COCAMHEHUN A. 8 https://m.edsoo.ru/61HH8J58X
M. Bbyrneposa
Hroro mo pazgeny 8
Pa3znen 2. YriieBoaopoanbl
[IpenenbHbIE YII€BOIOPOAbI — AKAHbI
2.1 Pl It HOPOZ ’ 5 https://m.edso0.ru/LC5J74CMA
LUKIIOAJIKAHbI
HenpenenbHble yrieBoI0pOIbI: alIKEHbI
2.2 bt a HOPOA ’ 14 1 https://m.edsoo.ru/0BNBOPH31
aJIKa/IMEHBI, aJIKUHBI
2.3 Apomatuyeckue yrieBoJopoabl (apeHsl) 8 https://m.edsoo.ru/3KLAL1L26M
[IpupoaHbIE ICTOUYHUKH YTIIEBOIOPOIOB
24 PHpO e HOpOR 4 https://m.edsoo.ru/RYENBZAW4
U UX nepepadoTka
2.5 l"anoreHnpon3BoAHbBIE YTIEBOJOPOIOB 4 1 https://m.edsoo0.ru/JI9OENZ9M



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M

Hroro no pazneny

35

Pa3znen 3. Kucinopoaconep:xaiue opranndeckue coeTHHeHUs

3.1 Crupter. denon 11 https://m.edsoo.ru/TJI36WGJ5
KapOoHuIbHBIC COSTUHEHMS: alTbICTHIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 https://m.edsoo.ru/O2NWGJZU2
Cnosxnbie 3¢upsl. XKupsl
3.3 YrneBos 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41
Paznea 4. A3orconepskanye oprannyeckue coeIuHeHus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHECHUSI 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOoHHbIe (LN (pPOBbBIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. Ileprnoanueckuit
IT
11 SAROM It LieproAieckad cheTeMa 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hemeranms 31 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
M . X
3.1 CTOART HOSHATILE XML AMMIL T 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

10 KVIACC

5. HOYPOYHOE IVTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OpraHnYecKuX
COoeqUHEHNN

https://m.edsoo0.ru/48G4H34K4

DJEKTPOHHOE CTPOCHUE aTOMa
yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXHOCTH
aToMa yriepo/ja

https://m.edsoo.ru/ODI6T8LIR

XuUMH4YECcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH

https://m.edsoo.ru/C42CCDY5S

Teopust crpoeHust
OPraHMYeCKUX COCTMHEHUMN A.
M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Busl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OPTraHUYECKHUX
COEIMHEHUN

[IpencraBnenue o
KJaccu(uKanum u
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpraHn4e€CKuX BCIICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxiuii B
OPraHN4eCKO XUMHH

https://m.edsoo.ru/M5DJY MP9M

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo0.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa 1 U30Mepus,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ

https://m.edsoo.ru/SHWFWZ174

10

duzndeckne ¥ XUMHIECKHUE
CBOMCTBA aJIKAHOB

https://m.edso0.ru/GVEBLNQJ3X

11

HaxoxzaeHnue ankaHoB B
npupoae. CriocoObl MorydyeHust
Y IPUMEHEHUE aKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankaHsl: o011as
¢bopmyna, HOMEHKIaTypa U
H30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CIIOCOOBI MOTyUCHHS
U IPUMEHEHNE

https://m.edsoo.ru/Q4B590Q1A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

Pewrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOASIINX
B ero cocras. CucremaTuzanus
1 0000111eHNe 3HaHU 110 TeMe

https://m.edsoo.ru/ED66JALEK

14

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJeKkysl. CTpyKTypHast M IUC-
TpaHC-U30MEPHS ATTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

OuznyecKkue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

https://m.edsoo.ru/6XZHRIRTW

16

CriocoObl MOTy4eHHS U
MPUMEHEHHE ATKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[Ipaktruueckas padota Ne 1 o
teme "llosrydeHue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(hopMyIbl OPraHuYECcKOTO
BEIlleCTBA

https://m.edsoo.ru/ XYWNMAYNA

19

ANKaaueHbl: CONPSHKEHHBIE,
U30JIMPOBaHHbIE,
KyMYJIMPOBaHHBIE.

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

Oco0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

20

XHUMHYECKHE CBOUCTBA
CONPSKEHHBIX TNEHOB

https://m.edso0.ru/M356GLRBE

21

CriocoObI mosTydeHust 1
PUMEHEHUE AJIKaIMCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKUAN
psn, obmias hopmyna,
HOMEHKJIATYpa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (PU3UIECKUE
CBOICTBa

https://m.edsoo.ru/N65WYKD93

23

XUMHUYECKHE CBOUCTBA
AJIIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHBIE peaknu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CriocoObl MOTy4eHHS U
MPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenne 3aga4: pacy€Tsl 1o
YPaBHEHUIO XUMUYECKOU
peakuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApeHbl: TOMOJIOTUYECKUH ps/I,
oOmas opmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/M\WVNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

MoJIeKyJ1 OeH30J1a ¥ TOJTy0JIa,
ux (pu3NYecKue CBOMCTBA

29

XHUMHUYECKUE CBOMCTBA aPEHOB:
pEaKUMH 3aMEIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHUMUYECKUE CBOMCTBA apPEHOB:
peakuuy MpUCcOEINHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OcCo0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeNIETIEHNE MOJIEKYISIPHOMN
(hopMyITBI OPraHUIECKOTO
BEIIECTBA

https://m.edso0.ru/QFKSRGCXW

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

https://m.edso0.ru/AIX7QM5T7F

35

Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremarusanusa 1 00001eHne
3HAHMH 10 TeMe

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsiii ra3. [lomytHbie
He(TAHBIE a3kl

https://m.edsoo.ru/CK1CUWWEFN

37

KaMmeHHBI# yroib U MpoIyKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

HedT1b 1 cniocoOsI eé
nepepadotku. [IpumeHenne

https://m.edso0.ru/ORE9Y2CYG



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

MPOJIYKTOB IepepaboTKH
HeTH

39

T'enetnyeckas cBsA3L MCKOY
Pa3IMYHBIMH KjlaCCaMHU
YIII€BOJJOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l'anorenonponsBoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOEHUE; peaKkluu 3aMeIIeHH
rajioresa

https://m.edso0.ru/XX94BSSGR

41

JlelicTBue menoyen Ha
TaJIOTEHIIPOU3BOIHBIC.
B3anmopeiictBre
JTUTAIOT€HAIKAHOB C MarHUEM
Y TUHKOM

https://m.edsoo.ru/FF11CTOKA

42

CucreMmaruzanus 1 00o01eHne
3HAHUM MO pa3aerny
"Yraesomopoas"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTtponpHas padoTa o teme
"Yraesogopoab"

https://m.edsoo.ru/EJH90TT50

44

[IpenenpHBIC OTHOATOMHBIC
CIIHPTHI: TOMOJIOTHUECKHUH PSiJI,
oburas ¢popmyna, CTpoeHue
MOJICKYJI, ©30MEPHS,
HOMEHKJIATYpa,
knaccudukanuys, puznyeckue
CBOMCTBA

https://m.edsoo.ru/I9NSKPMLB

45

XMUMHYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosTyueHust 1
MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTsie a¢upsr:
HOMEHKJIATYpa ¥ H30MepHs,
0COOEHHOCTH (PH3MUYECKHUX H
XUMUYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH,
ux (pusnvecKkre U XMMHUYECKHe
CBOMCTBA

https://m.edsoo.ru/KMYAEB5AX

49

CriocoOsl nostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@DEHO: CTPOEHUE MOJIEKYJIbI,
(hm3uYecKue CBONCTBA.
ToxcuuHOCTH (peHOIIa

https://m.edso0.ru/0117TP1EX

51

XuMHYecKue CBOMCTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI ToTyYeHHsI U
npuMeHeHue perosa

https://m.edsoo.ru/60B9BOAKU

53

[IpakTuueckas pabora Ne 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CrnupTel U
henonnr"

https://m.edsoo.ru/SHOGNHMGK

54

Cucremaruzanuys u 000o01eHue
3HAaHUH 110 TEME

https://m.edsoo.ru/J7BQQOWB6

55

AJ'IL,[[GFI/I,[[LI N KCTOHBI:
QJICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHHUJILHOW TPYIIIBI;

TOMOJIOTUYCCKUE PAIBI, 061].[3,51

dbopmyna, n3omMepus u
HOMEHKJIaTypa

56

AJBJICTHIBI I KETOHBI:
(u3HyUecKre CBOICTBA;
peaKIuy MPUCOETHHCHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxiuu oxkucneHus u
KaueCTBEHHBIC PEAKIINH
ANIBIETUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoOblI mostyueHust
AJIBJACTU 0B 1 KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OHOOCHOBHBIE TIpE/ICTbHBIC
KapOOHOBBIE KHUCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJICKYJT

https://m.edsoo.ru/SAG3IMM12R

60

N3omepus n HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/88RK8HSL4

61

XUMHUYECKHE CBOUCTBA
MpEeACIIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOIMCTB
MYpPaBbUHOMN KUCJIOTHI.
Msoroo6pasue kapO0HOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0EHHOCTHA CBOWCTB:
HETpeIeIbHBIX U

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

apoOMaTUYeCKHX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64

[TonATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

CriocoOsl nostyueHust u
MIpUMEHEHHE KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/ZY83U8721

66

CrnosxHble 3¢upbl:
TOMOJIOTUYECKHUH psJl, oOras
dhopmyna, nzoMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

Ou3nuecKue 1 XUMUIECKUE
cBoOlicTBa 3(pUpoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU
peakIuu, Ha OTNpeAeIICHNUE
MOJIEKYJIIPHON (POpPMYJIBI
OpPraHUYECKOTO BEIEeCTBA

https://m.edso0.ru/K512Q00HVD

69

[IpakTnueckas pabora Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 1o teme "KapOoHoBBIE
KkucnoThl. CroxHbie d3PuphI"

https://m.edso00.ru/OGEJG1Z6Q

70

XKupsr: crpoeHne, pusnuecKue
Y XUMHUYECKUE CBONCTBA
(rumponus)

https://m.edso0.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

OCoOeHHOCTH CBOWCTB JKUPOB,
CoJepKaLUX OCTATKU
HEMpeeNbHbIX KUPHBIX
KuCIIOT. JKupsl B mpupoie

https://m.edsoo.ru/HAIOMQY A6

72

MBpLia Kak COJIH BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Moromiee aercteue. [lonstue o
CUHTETHUYECKUX MOFOIIUX
cpencrBax (CMC)

https://m.edsoo.ru/YPLLOSUE7

73

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOEPKAITUX
OPraHN4YeCKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

Pacué€tsl no ypaBHEeHUSIM
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzamnus 1 000o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO01as XxapakTepucTuKa
YIJ€BOIOB U Kiaccuukarus
yIIeBOJIOB (MOHO-, AU~ U
MOJIMCAXapH/Ibl)

https://m.edso0.ru/01RIX8HGR

77

MoHnocaxapuabl: puznueckue
CBOMCTBA M HaX0XCHHE B
pHUpoie

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue IrIoKo3bl, €
3HAUEHUE B
KU3HEJEATEIIBHOCTH
oprasusma

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJIbT03a U JIAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXAPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYECKHe U
XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

https://m.edso0.ru/52Z6 UKUNG

81

[TonsiTHE 006 MCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemenune pacueTHbIX 3a/1a4 Ha
OIpeIeNICHUE JIOJIM BhIXO/1a
MPOJYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

CucreMmaruzanus 1 00o01eHne
3HAHUM MO pa3aerny

https://m.edsoo.ru/YTA71S0GH

84

KonTtponsHas padoTa o tTeme
"Kucnopoaconepxarniue
OpPraHM4ecKue coeAMHEHU"

https://m.edso0.ru/40ZT3216M

85

AMUHBI: KJTaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
bopmyna, uzomepus,
HOMEHKJIaTypa U GU3NYECKue
CBOMCTBaA

https://m.edso0.ru/64T9T10Z2V

86

XMUMHYECKHE CBOUCTBA
anudaTuyecKux aMMHOB

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUUYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI moTyueHust 1
NPUMECHEHHE ATU(PATHUSCKUX
aAMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHUs,
(uznueckue cBoicTBa.
OTtnenbHBIE MTPEICTAaBUTENH O-
AMUHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHYecKHe CBOMCTBA
AMHHOKHUCIIOT, HX
OMOJIOrMYeCcKOe 3HAUCHUE
amuHOKHuCIIOT. CHHTE3 U
TUAPOJIN3 TIENITHIOB

https://m.edso0.ru/16QZ981XZ

91

benku xak nmpupoiHbIe
MOJIUMEPBI; CTPYKTYPHI OEIIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUYECKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

AzoTcoaepkaliue
TeTEPOLUKITHICCKIE
coenuHeHus. HyknenHobie
KHCJIOTBI: COCTaB, CTPOCHHE H
OunoJsiornuecKas pojb

https://m.edso0.ru/6A9U8JK1G

94

[IpakTtuyeckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3a/1a4 1o TeMe
"A3oTcoepxaiiue
OpraHUYecKue coeTuHeHus"

https://m.edsoo.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

95

[Ipaktuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 1o Teme "Pacno3HaBaHue
OPraHUYECKUX COCTMHEHUI"

https://m.edso0.ru/4GSLO35TE

96

KonTtposnsHas paboTa o teme
"AzoTcoepkaiiue
OpraHuYecKue coequHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIE TTIOHATHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHNN U METOIBI UX
CHUHTE3a —I0JIMMEPHU3AIUA U
MOJINKOHIEHCAITHS

https://m.edso0.ru/7SVQS1I0N

98

[lmactmaccel. YTunuzanus u
nepepaboTKa MIacTuKa

https://m.edsoo.ru/IU7EQ648Y

99

DJacToMephl: HATypaIbHbIN
CUHTETHYECKUE KaydyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS8

100

Bomokna: HaTypaJbHEIC,
HNCKYCCTBCHHEIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIICHUAJIPHOI'O Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTueckas pabora Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o teme "Pacrno3naBanue
IJIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O06o00611eHne U cucTeMaTH3aIus
M3YyYEHHOI'0 MaTepHaa 1o
TeMe "BbICOKOMOTIEKYIISpPHbIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuMmuueckui 3ieMeHT. 130ToIIbI
CrpoeHue 3IeKTPOHHBIX

2 000JI0YE€K aTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/9MTBPF8U5
qHcaa
Knaccudukanus xuMmuaeckux

3 3JIeMeHTOB (S-, p-, d-, f- 1 https://m.edso0.ru/MDGLT301C
AIIEMEHTHI)
Pacmipenenenue 31eKTPOHOB 110

4 HIPCACIICHHE JCKTPOHOB 1 1 https://m.edsoo.ru/HNSVJRET2
ATOMHBIM OpPOUTAISIM
DNeKTpOHHBIC KOH(PUTYpAITIH

5 aTOMOB DJIEMEHTOB B OCHOBHOM 1 https://m.edso00.ru/56M011PUG
1 BO30OYXJIEHHOM COCTOSTHUH
DNeKTpOHHBIC KOHPUTYpAITUU

6 HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DIIEeKTPOOTPUIIATEIILHOCTh
[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema
XUMHAYECKUX di1eMeHToB J1. .

7 A 1 https://m.edsoo.ru/RRTS1FRBD

MenneneeBa, CBs3b €
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX IJIEMEHTOB
1 00pa3yeMbIX MU TIPOCTHIX H
CJIOJKHBIX BCHICCTB I10 I'pyIiiamMm
Y TIepHOaM

https://m.edsoo.ru/M2BG8LQGU

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xuMuueckou CBA3U.
Mexann3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U.
BonopoHas cBs3b.
MexMonexynsspHbie
B3aUMOJCICTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BanentHOCTH 1 BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPHUUECKUM
CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBiaeHust 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemiectBa MOJICKYJIAPpHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsl KpUCTAJUIMICCKUX
PCUICTOK U CBOICTBa BCIICCTB

https://m.edsoo.ru/40CASLVY3

14

Ilonsatue o AUCTICPCHBIX
CUCTCMax. Hpe,Z[CTaBJ'ICHI/IC 0
KOJUIOMJHBIX paCcTBOpax

https://m.edso0.ru/SQWSNJIMIO



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

HctrHHBIE PACTBOPHI:
HACBIIICHHBIC U HEHACHILICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoOb1 BEIpayKEHHS
KOHIICHTpAIIMU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HUCIIOJIL30BAaHUEM HOHATUU
""MaccoBasi J0J1s1 paCTBOPEHHOTO

BCIICCTBA ', MOJIApHaA

KOHIEHTparus"

https://m.edsoo0.ru/9Y YG9X6FN

18

Knaccudukanus n
HOMEHKJIaTypa HEOpraHUYeCKUX
BELIECTB

https://m.edsoo.ru/Y3JUKOMC4

19

CucreMmaruzanus 1 00o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTtponsHas paboTa o remam
"CTtpoeHue aroma.
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHUYeCKuX 3jeMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue
BelecTs"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XuMuueckux
peaKurii B HEOPraHUYECKOU U
OpraHMYeCKOM XUMHH. 3aKOH
COXpAaHEHUSI MacChl BELIECTB;
3aKOH COXpaHEHHUs U

https://m.edsoo.ru/ZOMZMS8REE



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

IIpEBpALICHUS DHEPTUHU IIPU
XUMUYECKUX PEAKLUAX

22

TennoBeie 3 peKTh
XUMUYECKUX PEAKIUH.
TepmoxuMuueckue ypaBHEHUS

https://m.edso00.ru/9TSXHFMT4

23

Brrunciienus no ypaBHEHHUSIM
XUMHUUYECKUX PEAKIN U

TECPMOXUMHUUYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/\V5WAVUX0H

24

CKOpOCTh XMMHUYECKOH peaklinu,

€€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

['omorenHbIe U reTeporeHHbIe
peakiumn

https://m.edso0.ru/RN8POZ7YO

26

[Ipaktrueckas pabota Ne 1 o
Teme "BiusHue paznuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

https://m.edsoo.ru/NGQO5JTY7

27

OO6patumbie 1 HEOOpaTUMBIE
peakiuu. XMMHYECKOe
paBHOBecHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas pabora Ne 2 o
TeMme "BiusHue paziuyuHbIX
(hakTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/UMBG65DAVK

29

QHGKTPOHI/ITI/ILIGCKEIH
JUuccoluranus. CuibHBIC U

https://m.edsoo.ru/8UIMTOHPO



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

ciabbie AMeKTpoIuThl. CTEeTIeHb
JMCCOLUALINT

30

HoHnHOoE npon3BeneHuE BOBI.
Cpena BOAHBIX pacTBOPOB.
Bonoponusriit nokasarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponns coneit. Peakuu,
MIPOTEKAIOIINE B pacTBOpax
AIIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas padbora Ne 3 o
TeMe "XUMHYECKHE pEaKINH B
pacTBOpax IEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHUCIUTETBHO-
BOCCTAHOBUTEILHBIC PEAKITHH.
Baxxueiime OKUCIUTEIN U
BOCCTaHOBHUTEIHN

https://m.edsoo.ru/AF9QATHSZT

34

MeTo1 37€KTPOHHOTO
(271IeKTOHHO-MOHHOTO) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuiaBoB BELIECTB

https://m.edsoo.ru/7UC0BIP3Q

36

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzanus 1 0000IIeHNIE
3HAHUU 110 TeMe " XUMHUYECKHUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

KonTtposnsHas paboTa o teme
"Xumuueckue peaxuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxxeHne HEMETAJIJIOB B
[Iepnoauueckoii cucreme
XUMUYECKnX deMeHToB J1. Y.
MeneneeBa 1 0COOCHHOCTH
CTPOCHUS X aTOMOB.
du3nyeckre CBOMCTBA
HEMETAJIOB

https://m.edso00.ru/S2T11G534

41

AnnoTponus HeMeTauioB (Ha
pUMepe KUCIOPOoaa, CepHl,
dbocdopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bopaopon: nonyuyenue,
(br3UYEeCKre U XUMHUYECKUE
cBoiicTBa. ['mapuambl

https://m.edsoo.ru/EOAB3TJZ2

43

T"a;moreHsl: Hax0XICHUE B
MIPUPO/IE, CIOCOOBI MOTYUYCHUS,
(hbM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/8SESM200XI

44

["aloreHoBO10POIBI.
Baxwueitmme
KHCJIOPOJICOICPIKAIINE
COEIMHEHMS TaJOIeHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopaTopHbie 1
MIPOMBIIICHHBIE CITOCOOBI
MOJTy4€HUS TaIOT€HOB.
[IpuMeHeHre raloTeHOB U UX
COCIMHEHUI

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 o teme "l'anorensr"”

https://m.edsoo.ru/\VJHPY U202

47

Kucnopoa: naboparopHeie u
IIPOMBIILIJIEHHBIE CIIOCOObI
MOJTy4eHUs1, PU3NIECKUE U
XUMHYEecKue cBoicTBa. O30H.
[Ipumenenne kuciIopoaa u
030Ha

https://m.edsoo.ru/5SLQHHJCFF

48

OKcHIbI ¥ IEPOKCUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenue 3aga4 pa3nmyHbIX
THUIIOB

https://m.edso00.ru/Q8L50HZYY

50

Cepa: HaxOXJIeHHUE B PUPOJIE,
CrocoObI TIOJTyYeHUS,
(buznueckue 1 XuMHUYECKUe
CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBonopo, cyabdumbt

https://m.edsoo.ru/PMQO9PHT23

52

Kucnopoaconepxaiue
coenuHeHus cepbl. OcobeHHOCTH
CBOMCTB CEpHOM KUCIIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[IpakTuueckas pabora Ne 5.
Pemenune skcniepuMeHTaIbHbBIX
3aga4 no teme "Cepa u e€
coequueHus"

https://m.edso0.ru/9S76ZZRFW

54

A30T: HaX0XJICHHE B IIPUPOJIE,
crnocoObl NOJTy4EHus,
¢bu3HUecKre 1 XUMUYECKHE
CBOWCTBAa. AMMHAK, HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponaconepxamme
COCIMHEHUS a30Ta.
OcoOeHHOCTH CBOMCTB a30THOM
KHCJIOTHI

https://m.edso0.ru/271860BC3

56

[IpuMeHenue a3oTa u ero
COeMHEHUI. A30THBIC
yaoOpeHust

https://m.edso0.ru/MO1P034QF

57

docdop: HAXOXKICHHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHUS,
(1)1/13qu01<1/16 U XUMHUYCCKHUEC
cBoiictBa. ®ochuasl u pochun

https://m.edso00.ru/PXZ01Z20S0

58

Oxcunbl dpocdopa,
dhocdhopconepkarire KUCIOTHI.
Comnu hochopHON KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Ipumenenne docdopa u ero
coequaeHni. DochopHbie
yaoOpeHust

https://m.edso0.ru/99E3JYYTM

60

[IpakTueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ama4 o teme "Azot u pochop
U UX coequHeHus"

https://m.edso0.ru/97LCBYXY?2

61

Yriepona: HaX0XJICHHUE B
MPHUPOJIC, ATIOTPOITHBIC

Mo duKanuu; GU3nIecKue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/IWDS3OTDR

62

Oxcup yrnepona(ll), okeun
yraepoaa(lV), yronbnas
KHUCJIOTa U €€ COJIN

https://m.edsoo0.ru/6DLNT13TE



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE

63

Pewenue 3ana4 pa3anyHbIX
THUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

Kpemuuit: HaxoxaeHue B
pUPOJIE, COCOOBI MOTYYEHUS,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcup kpemuus(1V),
KPEMHUEBast KUCIIOTA, CHITUKATHI

https://m.edsoo.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTEKIIO0, €ero
MOJIy4€Hue, BUbI CTEKIa

https://m.edso0.ru/1XJ00600T

67

Pemenue 3aga4 pa3zauyHbIX
THUIIOB

https://m.edso0.ru/S5319XD1S

68

CucreMmaruzanus 1 00o01eHne
3gagui mo reMe "Hemetamier"

https://m.edso0.ru/QCSGMOTFES

69

KonTtponsHas padoTa o teme
"Hemerasner"

https://m.edsoo.ru/VPSTFCAFI

70

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEeKIHsI OIHO0K

https://m.edsoo.ru/LAOAONSJ7

71

ITonoxeHne MeTaIoOB B
[Tepuoaudeckoit cucreme
XUMHUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

https://m.edsoo.ru/57FR910QP1



https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

OO6mue puznyeckue CBOMCTBa
MetaiioB. [Ipumenenue
MCETAJIJIOB B 6I)ITy 1 TCXHHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Crnasel MetasuioB. Kopposust
METaJJIOB

https://m.edso00.ru/1VV3XS7EXT

74

Pewrenue 3ana4 pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUECKUN Psifl
HanpsbKkeHui MetaiioB. OOmme
CroCcOOBI MOTyYEHUS METAJIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO011as XxapakTepucTuKa
MeTtaioB | A-rpynmsl
[Tepuonnueckoit CUCTEMBI
XMUMHYECKUX DJIEMEHTOB.
Harpwuii u xanuii: nojsiyueHue,
(buznueckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M UX COCIUHEHUI

https://m.edsoo.ru/W4VWNSJ5E

77

OO6mras xapakTepucTuKa
MeTtauioB || A-rpymmsl
[Tepuoanueckoit CuCTEMBI
XUMHYECKUX DJIEMEHTOB.
Marnuii 1 KanplUuii: IOJTy4YeHHe,
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAUHCHUN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yYCTpaHEHUS

https://m.edso00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

79

ANOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://m.edso0.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOIICTBA OKCHIA
U TUJIPOKCHUA AJIFOMUAHUS,
TUAPOKCOKOMIIIICKCHI
AJIIOMHWHUA, UX IPUMCHCHUC

https://m.edsoo.ru/RM2IRHCBM

81

Pemrenue 3aga4 paznuyHbIX
TUIIOB

https://m.edso0.ru/ZCTJX7CQ3

82

[IpakTnueckas padborta Ne 7.
Pemenne skcriepuMeHTaTbHBIX
3a7a4 o teMe "MeTayuibl
IJIAaBHBIX ToArpymm"”

https://m.edsoo.ru/ZR9H28T3K

83

OO6mras xapakTepucTuKa
METaJUIOB IOOOYHBIX IO PYIIIT
(b-rpynm) Iepuonnueckoi
CHCTEMBI XUMUYECKHUX
AJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzndeckre ¥ XUMHYIECKHUE
CBOMCTBA XpoMma U €ro
COCﬂHHeHHﬁ, X IPUMEHECHUC

https://m.edsoo.ru/EMH85BONN

85

Baxueiiime coequHeHus
Mapranna. [lepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

Du3ndecKnue 1 XUMHYECKUE
CBOMCTBA JKEJI€3a U €ro
coenuneHui. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKeye3a

https://m.edso0.ru/71YSMIGSD



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

87

dusznueckue 1 XUMHUYECKUE
CBOICTBA MEJIN U €€
COCIMHEHUH, UX IPUMEHEHNE

https://m.edso00.ru/GET2L9K3X

88

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €TI0
COCIMHEHUH, UX IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

https://m.edsoo.ru/O4C50Q0KBEJ]

89

[IpakTnueckas pabora Ne 8.
Pemenne skcriepuMeHTaIBHBIX
3a7a4 o teMe "MeTajuibl
MOOOYHBIX MOATPYIH"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenue 3ana4 pa3znmyHbIX
THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011IeHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1o TeMe
"Metamisr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTtponsHas paboTa o reme
"Merayuibr"

https://m.edsoo.ru/4Z62V30B1

93

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKIHsI OIHO0K

https://m.edsoo.ru/KGZ0DOKTT

94

Ponp xuMuu B o0ecIieueHuN
YCTOI‘/’I‘II/IBOFO Pa3BUTHA
yenoBedecTBa. [lonsaTue o
HAaYYHBIX MCTOIax
HUCCICOOBaHHUA BEUICCTB

https://m.edso00.ru/SSTSRWKS8

95

HayuHble npUHIUIIBL
OpraHU3alui XUMHUYECKOTO

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

pou3BoJIcTBA. [IpoMbllITIEHHBIE
crocoObl MOJTYYEHUS
BaKHEUINX BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarOILIEH CPeJIbl U €ro
II0CICACTBUA

https://m.edsoo.ru/HFYWAQ1VW

97

XHMHUS U 30pOBbE YEIOBEKA.
JlexapCTBEHHBIE CpEACTBA

https://m.edsoo0.ru/992MUF415

98

Xumus numy. Pojis XumMun B
oOecIieueHn i MUIIEBOH
0€e30MmacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue n
nap@romMepHbIe CpeCTBa.
BriToBas xumus

https://m.edsoo.ru/0VV85PPBKW

100

XUMUS B CTPOUTEIIHCTBE.
Baxwueiimne cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

https://m.edsoo.ru/5SFX2N2T3J

101

XHUMHA B CEIbCKOM XO3SHCTBE.
Opranndeckre 1 MUHEPAJIbHbBIE
ynoOpeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

6. IPOBEPSAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3VJIbTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJILHOW MPOT'PAMMBI CPEJJHEI'O OBIIIET'O
OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOTIOJIATAFOIINAE TIOHATHS (XUMUYICCKHI AJIEMEHT, aTOM, H30TOIIBI,
9JIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATEIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XUMHYecKass CBsI3b (O- W T-CBsI3b, KPAaTHBIC CBSI3H), THOPHIA3AIUS
ATOMHBIX OpOHWTaNIeH, KPUCTATUYECKass PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIApHBIH O00BEM, MoOJIApHAs KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (DYHKIIMOHAJbHAS TPYIIa, pajJuKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reoMeTrpuyeckas  (mmc-,
TPaHCU30MEPHS), TOMOJOTHUYECKUN ps, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- M a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCTTKH ), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUUil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 0OpaTUMbIe U HEOOpaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  AJEKTPOJIUTUYECKass  JUCCOIMAlMsl,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUU U 3aKOHBI (TECOPUS XHMUYECKOTO CTPOCHUS OPraHUYECKHX
BemiectB A.M. bytnepoBa, Teopust 3IEKTPOIUTHIECKON AUCCOIHAIINH,
[Tepuoauueckuii 3akon J[.M1. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HAHUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUIYUHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHUYCCKUX peaKI.IHfI,
TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux

MNPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTEMAX




1.4

(hakToNOrMYeCKHe CBEJCHUS O CBONCTBAX, COCTAaBE, MOJIYYCHHH U
0€30MacHOM  WCTOJb30BAaHUU  BAKHEWIIUX  HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB B OBITY W TPAKTHUYECKOU NEATEIBHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 IMIPOMU3BOACTBA (Ha nmpumepe
IMPOnU3BOACTBA cepHoﬁ KHUCJIOTBI, aMMHaKa, MCTaHOJIa, Hepepa6OTKI/I

HedTH)

ChopmupoBaHHOCTH YMEHUH BBISBIIATH:

2.1

XApPaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWC TMOHATHA IIPHU OIMMCAHUW CTPOCHHUA U

CBOWCTB HEOPraHMYECKUX U OPTaHNYECKUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TIOHSATUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee 0CO3HAHHOTO TOHUMAaHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCpPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMCHOBAHHUA XHMHUYCCKUX COC}II/IHeHI/Iﬁ MCXKAYHApPOJHOI'0O COI03a
TeOpeTquCKOﬁ n HpHKJIaJIHOfI XMW W TPHUBUAJIBHBIC Ha3BaHHA
BCIICCTB, OTHOCAIIMUXCA K MHN3YYCHHBIM KJIaCCaM OpPraHu4Y€CKUX H

HCOPraHn4CCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CUMBOJIMKY JJIS COCTaBICHUS (OpPMYJT HEOPTraHHMUECKUX
BEIIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKENIETHBIX) (POPMYII OpraHNYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHn4eCKUE BEHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTEPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 0OBEKTOB

4.2

OpraHu4eCKUcC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPpH3HAKaAM (‘II/ICJ'Iy H COCTaBy pCarvupyromux BCELICCTB,
TCIIJIOBOMY 9(1)(1)CKTy pPC€aKkiunu, HU3MCHCHULIO CTEIICHEH OKMCIICHUSA

3JICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y4aCTuro KaTaJ'II/ISaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)K,I[éHHOM COCTOSIHI/II/I) U HOHOB
XHMHYECKHUX DJIeMEeHTOB 1 — 4 NnepnuoaoB Hepnozu/lqecxoﬁ CHUCTCMBI
I[I/I MeHaeneeBa U UX BaJICHTHEIE BO3MOJXHOCTH, UCIIOJIb3Yyd IMTOHATHA

S-, p-, d-amexTpoHHBIe OPOUTAIH, SHEPTETHYECKUE YPOBHH




ChopMupOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIIEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHU TI0

IIEpUOAAM U IpyIIamM

ChopMupoBaHHOCTh yMEHHUS COCTaBIISATh YPAaBHEHHS XUMHYCCKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTAaBJICHUA 3JICKTPOHHOT'O OayraHca 3THX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEaKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpAalllEHHbIE
YpaBHEHUs pEaKUMi HOHHOrO OOMEHa, Y4YUThIBas YCIOBHUA, MpU

KOTOPLBIX OTHU pC€aKIU UOYT 10 KOHIIA

7.3

peakiuii TUAPOIN3a, PeaKIMil KOMIUIEKCOOOpa3oBaHus (Ha MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATh:

8.1

Ha KOHKDPETHBIX TMpUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOU
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWW OT KpPAaTHOCTH W THIIA
KOBQJICHTHOW CBSI3U (O- W T-CBSI3M), B3aMMHOTO BJIMSIHUS aTOMOB U
IPyNIl aTOMOB B MOJIEKYJaX, a TaKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUSI peaknuit

8.2

XapaKTCPHbIC XUMHUUYCCKHUC CBOMCTBaA BC€IICCTB COOTBETCTBYIOIIMMU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKIii

ChopmupoBaHHOCTH YMEHUSI XapaKTEpU30BaTh COCTaB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaEHHBIM KilaccaM U
IpyNIaM COEIUHEHUH (MpoCThie BEUIECTBA, OKCHJbBI, THIPOKCHIBI,
COJIM; YIIIEBOJOPO/Ibl, MPOCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE 3(DUPBI, KUPbI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMynaM M ypaBHEHUSM XUMHUYECKUX PEAKIUN C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO JI0JIel pacTBOPEHHOTO BEIIECTBA MIIH IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOM MM 00BEMHOM JI0JIM, BBIXOJIa MPOAYKTa pPEaKIH

10.3

TeTI0BOro 3(pdekra peakiuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B




10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHUNM O METOJaX Hay4YHOI'O IO3HAHUS SIBICHUUN
MPUPOJBI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax W yMEHHE
OPUMEHSTh ATH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, MIMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOHN NIEATEIbHOCTH YEJIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

ChopMHpPOBaHHOCTE YMEHHUSI MPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBe M CBOMCTBaxX BEIIECTB MJIS AKCIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW IPOTEKAaHUS XUMHYECKHX
peakui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM MX OCYIIECTBIICHHUS;
CUCTEMHBIE XUMHMYECKHE 3HAHUA JUIsl OOBSCHEHHS U MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIUX E€CTECTBEHHOHAYYHYIO MPHUPOAY; Uil HPUHSATHS

TpaMOTHBIX peIHeHHﬁ HpO6J'IeM B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlydeHHE M W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJICOIEPKAIIUX OPTAaHNIECKUX BEIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEImeCTBAaMH H  JAOOPATOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITH HCCICIOBAHUS; PEICTABIIAT
B pa3M4HON (opMe pe3yabTaThl KCIIEPUMEHTa, aHAIM3HPOBATH U

OLCHUBATh UX JOCTOBCPHOCTH

14

ChopMHUpOBaHHOCTH YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IMYHBIX HCTOYHUKAX (Hay4yHass H
y4eOHO-Hay4YHasi JUTEpaTypa, CPeACTBAa MAaccOBOW WMH(pOpMAIMU, CETh
WNurtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnio, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

ChopMupoBaHHOCTF yMEHHS TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW 0e30MacHOCTH
HOCIECTBUM OBITOBOM M MPOU3BOACTBEHHON JIESATEIBHOCTH YeIOBeKa,
CBSI3aHHOW C mepepaboTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OpPraHU3MBbI
ONPENEIEHHBIX BEUIECTB, IMOHMMAs CMBICH IIOKa3aTeNs NpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAlU, W MOACHATL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W HNPCAOTBpAllICHUA HX BPCAHOIO BO3I[€I>10TBHSI Ha

OpraHusMm 4CJI0OBCKa




/. HEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX
HA EI'D 11O XUMHUH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETIb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuduranus XUMHYECKHX
aeMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPIeTHUSCKUX YPOBHEU aTOMOB (S-, -,
d-anmementoB). OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuognueckoro 3akona /I.M. MenneneeBa. [Ipuuuner u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB DJIEMEHTOB M WX COCAWHEHUN 10
NnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumuueckoii CBs3u (KOBaJIEHTHAS, HOHHAS, METATHYECKast, BOJAOPO/IHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX pEeHETOK. 3aBUCUMOCTb CBOICTBa BELIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMuyeckux peakiuil. TepMoxuMuueckue ypaBHEeHUs

1.8

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKkTOphI, BIHAIOIIUE Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunbHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAs, HeﬁTpaHBHaﬂ, mcjao4yHas. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHA

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsie u

HCHACBIIICHHBIC paCTBOPBI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI

1.12

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BEIIECTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoast QJICKTPOHHOT'O Oayranca




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUM. Homenxunarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHvii, aJIFOMUHHNA, IIMHK, XpOM, XeJIe30, Mellb) U UX coenuHeHui. OOrmiue

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAJUIOB (TajJOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHUA) U HUX COEAMHEHUH  (OKCHUJIOB,

KHCIIOPOICOAEp KAIIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4€CKUX BCUICCTB, NPUHAMJICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

Unentuduxanus Heoprannueckux coeqnHeHni. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUE BCIICCTBA U NOHBIL

OCHOBBI OpPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOJKEHHUS TECOpHUU XUMHUUYCCKOTO CTPOCHUSA OPraHUYCCKUX
coenquuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuueCKON MOJIEKYJIbI.
KpatHOocTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o QyaxkumonameHoi rpynme. OpueHTarmoHHBIE  Y(PHEKTHI

3aMeCTUTENIEH

3.3

[IpencraBienne o kiaccupuKauu opraHuueckux BemiecTB. Homenkiatypa
OpPraHMYECKUX COEJMHEHUN (cucTeMaTHueckas) M TPHUBHAJIbHBIE HA3BaHUA

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTne o

Hykneoduie u snekrpoduie. [Ipasmno MapkosuukoBa. [IpaBusno 3aiiiieBa

3.5

Ankanpl. XMMUYEeCKHE CBOMCTBA aJIKaHOB: raJorcHUpOBaAHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC Pa3JIOKCHUEC, KPCKHHI, H30MCpHU3allusd, I'OPCHHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IK.]'IOEU'IKEIHH. CHeI_[I/I(bI/IKa CBOMCTB OUKIOAJIKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PAIUKAJIBHOT'O 3aMCIICHU A

3.6

Ankennl. XUMUYECKHE CBOMCTBA! peakuun NpuCoOCANHCHUA (FaJIOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, FI/I,[[paTaL[I/IH), ropcHus, OKUCJICHUA U
IMoJIMMEpHU3alu. HpOMHH_U'IeHHLIe n J'Ia60paTOpHHe CIIOCOOBI MOJIYUYCHUS

AJIKCHOB




3.7

Anxaauenbl. XMMHUYECKHE CBOMCTBA QJIKaJIMEHOB: PEAKLMU IMPUCOEAUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), TOpeHus U nonuMepusauuu. llomyuenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMHUECKHUE CBOICTBA: peaKUy IPUCOEAUHEHUS (TaJOTeHUPOBAHUE,
TUAPUPOBAHUE, TUIpATALlUs, THIPOraJIOT€HUPOBAHNE) KaK CIIOCO0 MOJIy4EeHUs
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peakunm 3amenienus. I'openue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH I CBAPKU M

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOMCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lommmepusamnus crupoia.

CriocoOblI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM KaKk CHoco0  YCTAaHOBJEHMSI  HaU4UA
TUAPOKCOTPYIIBI, C  TaJOT€HOBOJOpPOJAMU  KaKk  CIOco0  MOJy4eHHUs
pacTBOpUTENEH, BHYTPHU- W MEXMOJIEKYJIspHas Jeruaparanus. Peaknus
ropeHus. IlomyueHue sTaHona: peakuuss OpPOXKEHUs TIJIIOKO3bl, THApaTaLus
STWJICHA. OTWIEHIVIMKONb W TJIMLIEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®denosr. XuMu4eckue cBoicTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Aunpaerupl. XMMUYECKUE CBOMCTBA MPEIEIbHBIX AJIbJICTUIO0B: THAPHPOBAHKE;
Ka4eCTBECHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoericteue ¢ ruapokcuaom meau (1), [omydenue npenenpbHbIX
QIBJICTU/IOB: OKHCIICHHE CIIMPTOB, THApATalus aneTHiIeHa. AICTOH Kak

MMpCACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHl. XUMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHocoObl MOJIyYEHHMS] CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBOM U map@roMepHON MpPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIHMPTOBBIX H
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue ritoko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWCAxXapuibl. [ uapomnns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMasa, TIMKOT€Ha M LeJUIoio3bl. Du3ndeckue cBOMCTBA Kpaxmaiaa H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3BI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIINH C BOJOU, KUCIOTAMH,
peakmus TOpeHUs. AHWIMH KaK TMPEACTAaBUTENh apOMAaTHUYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucienue. [lomydeHre aMUHOB aJKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coequHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yromme OeinKu. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIlvs, Ka4eCTBEHHbIE (IBETHHIC) PEaKIIUN

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Nnentudukanus opraHnueckux coeAMHeHUN. Perenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaCIlIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEIHEBHOM >ku3HU. [IpaBuia Oe3omacHOW pabOTHI C €IKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B POMBIIUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOAHBIA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB 1 ucnoib3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorus. XUMHUUYECKOE 3ar PA3HCHHUC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocneactBus. Oxpana ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOro 3arps3sHeHus. IIpoGirema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBieHus] O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas ~ Mmetauryprus. CTEKJI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipompiniennass  opranuyeckas xuMmusg. CpIpp€ Uil OPraHUYECKOU
MPOMBIIIUICHHOCTH

) Tuns! pacu€THbIX 3a1a4

51 Pacuérer maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY

| BewecTBa, Macce MM 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKITUU BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIIIEHU Ta30B NMPU XUMHUYECKUX PEAKIIHIX

5.4 Pacuéter maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) TTPOTYKTOB PEAKITUU, €CITH

. OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JTOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuéter maccel (00b€Ma, KOJTMYECTBA BEIIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 | oaHO U3 BelIEeCTB 1aHO B BHJE PACTBOPA C ONPENEIEHHOM MacCOBOM H0IEi
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérsl ¢ ucnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAas
' KOHLIEHTPALUs», «PAaCTBOPUMOCTE
Haxoxpaenue MosiekynsipHoil GopMysibl OpraHM4eCKOTo BEIIeCTBa MO €ro
5.8 | IIOTHOCTH U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTAB, HITH 10

MIPOJIyKTaM CrOpaHus




8. YYEBHO-METOJINYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

*  Xumus; yrayonenHoe ooyuenue, 10 kinacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuuert Jlynuna B.B. OOmiecTBo ¢ orpaHuueHHON
0TBETCTBEHHOCTHIO «IPODA»; Akninonepnoe obiecto «M31aTenbcTBO
«IIpocsewenue»

*  Xwumus; yrinyonenHoe ooyuyenue, 11 kiacc/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox penakuueit Jlynuna B.B. O6miecTtBo ¢ orpaHUueHHOM
OTBETCTBEHHOCTHIO  «J[PODAy»; AxkinuonepHoe obmiectBo «M3gaTenbcTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. Yrinyonennsiit ypoBenb. 10—11 kiaccsl. Metoandeckoe nocooue O.C.
IMabpuansan Akimonepuoe obmecto "M3narenscTBo "lIpocsenienue”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
http://school-collection.edu.ru Enunas KOJUIEKLIUS U POBBIX

00pa3oBaTeIbHBIX PECYPCOB
http://school-sector.relarn.ru/nsm/ Xumus mas BceX: WILIIOCTPHUPOBAHHBIC
MaTepHuajbl o 00IIeH, OpraHNYeCKOM U HEOPTaHUIECKOW XUMUH
http://chemistry.narod.ru http://chemistry.narod.ru
http://chemistry.narod.ruBupryansaas Xumudeckas Ilkoa
http://him.1september.ru Bee mis yanrtens Xumuu
http://college.ru/himiya/ OTKpbITBIH KOJUIEK: XUMUS
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