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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanbHON 00pa3zoBaTeIbHON MTPOrpaMMbl cpeaHero ooero oopazoanus (DOl
COO), mpencraBneHHbIX B DepepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmeniuu mnpernojaBaHus ydeOHOro IpeaMera
«Xumus» B 0o0Opa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®dexnepanuu,
pealM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3Butus BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpPOBHE YIIyOJIEHHOTO HW3YYCHHS 3aHUMAaeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
WN3ydenune mnpeamera, peaimdyeMoe B YCIOBUAX U] epeHIIMpOBAHHOTO,
npopuiIbHOTO OOYYEHHUs, TMPU3BAHO OOECIEUYUTh O0OIIE00Pa30BATEIBLHYI0 H
OOIIEKYTbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO  JUISI
ajanTalyuyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBHSM KU3HHU B COIMYME, a TAKKE IS
IPOJOHKEHUST OOYYEeHMsI B OpraHu3aiusx MNpoQecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCA OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamMe 1o XuUMHUM Ha3HaY€HUE MpeaMeTa «XUMUS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroluMH
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ybTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJATOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOrPaMMOM 110
XUMUU QYHKITUU:

e HMH(POPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpol obecrieurBaeT
MOJIYYEHUE TMPEICTABICHUS O IENsIX, COACpPKAHUM, OOIIeHl cTpaTeruu
oOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsI CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpas npeaycMaTpUBaeT
OIpENEIICHNUE: NPUHIUIIOB CTPYKTYPUPOBAHUSA M TOCJIEIOBATEIBHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KAaYECTBEHHBIX €r0
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEILHOU OCHOBBI
KOHTPOJISI W OIEHKH OOpa3oBaTENbHBIX ITOCTHKEHUNM OOYy4arolmuxcsi B
paMKax WMTOrOBOM arrtecTtanuu B (opMe €IMHOro TroCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Tporpamma a1t yrity0aEHHOTO U3YyUYCHUS] XUMUU:

e YCTaHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJAEpP)KaHHE, 00s3aTelIbHOE
JUIST W3Y4YeHUST B paMKax OTACIbHBIX MpOQMIeH, mperycMaTpruBacT



pacrpefieieHie M CTPYKTypUpOBaHME €ro I0 KJaccaM, OCHOBHBIM
cojiepKaTelIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e JTAET MPUMEPHOE pacupeiesieHue yaeOHOrO BpEMEHH, PEKOMEHIYEMOT0 JIs
U3YUYEHUS OTJIEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3y4YEHUs y4yeOHOro
MaTepuana ¢ y4€TOM JIOTMKHU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXXIIPEAMETHBIX CBA3EH;

e JTAET METOJMYECKYIO MHTEPHPETALHIO LIeJiel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
CpeHero o6miero oOpa3oBaHUs, COACP)KATEILHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOECHHS OCHOBHOM 00pa30BaTENIbHOM
pOrpaMMbl CpEIHETO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMEeTHbIX, MPEIMETHbIX), a TaKXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUNA  OOydalolmerocss MO OCBOCHHIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npeieaaMy yCTaHOBJIEHHON MPOrpaMMOM 110 XMMUHU 00513aTENIbHOM
(MHBapUAHTHOM) COCTABISIONICH COMAEpKaHHs y4eOHOro mpeaMera «XUMUsD)
0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHON COCTABIISIIOIIEH, KOTOpasi 10JKHA
OTIPENEISIThCSI B COOTBETCTBUU C HAPABICHHEM KOHKPETHOTO MPOQuIisi 00ydeHusI.

B coorBercTBUHM ¢ KoHUeNnTyaidbHbIMU mnoJoxkeHusMu @PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOro M yriayOJ€HHOTO YPOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeIHEro oO0miero oopa3oBaHUs
XUMHSI Ha YpOBHE YIIyOJEHHOrO M3yYEHHUs HalpaBiIeH Ha pealln3aluio
IPEEMCTBEHHOCTH C MOCJETYIOLUIUM 3TAIOM MOJIYyYEHHUsI XUMHUECKOro 00pa3oBaHus
B paMKax HW3Y4YEHHs] CIHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX © XUMHUYECKUX
JUCLHUIUIMH B By3aX U OpraHU3alUsaX CpeaHero npoQeccuoHaIbHOro 00pa3oBaHusl.
B »T01li cBsI3M n3ydeHue npeameTa « XuMus» OpUEeHTUPOBAHO TPEUMYILIECTBEHHO Ha
pacliupeHre W yriayOJeHWe TEOPeTHYECKOW U MPaKTUYECKOHW MOJITOTOBKHU
00y4Jaromuxcs, BHIOPABIIMX OMpEAeAEHHBIA MPouiib 00y4eHUsi, B TOM YHCIE C
MEPCHEKTUBOM  IMOCJTEAYIOIIEr0 TMOJYYEHHS] XUMHUYECKOro o0pa3oBaHusl B
OopraHu3anusix npodeccuoHalbHOrO oOpa3oBaHusi. Hapsgy ¢ 3Tum, B cBere
tpedoBanuit ®I'OC COO k mIaHUpyeMbIM pe3ylibTaTaM OCBOCHUS (enepanibHON
00pazoBaTeIbHON MPOrpaMMBbl CpeTHETO 00IIero 00pa3oBaHUs U3YUCHUE MPeIMETa
«XUMHUSD» OPUEHTHPOBAHO TAKXKE Ha PELICHHE 3a/1ad BOCIHUTAHMS U COLUAILHOTO
pa3BuTUs O0y4arIuXcs, Ha (QOpMHpPOBAHHE y HHUX OOIIEUHTEIUICKTYaIbHBIX
YMEHHI, YMEHUI palMOHAIM3AMU y4eOHOro Tpyna M OOOOIMIEHHBIX CIOCOOOB
JESITETbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIHN, HaITPEAMETHBIN XapakTep.



CocrapisomuMu IpeaMeTa «XUMUs» Ha ypOBHE YIUIYOJEHHOTO HU3ydEHUS
ABISAIOTCA  yriyOnéHHble Kypcbl — «OpraHuueckas xuMmus» u  «OOmas u
HeopraHuveckas xumus». llpu onpeneneHnn Noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpPraHM3alMy CONEPXKAHUS STUX KYpPCOB B IPOrpaMMeE II0 XUMHUU 3a OCHOBY
npuHsATH nojoxeHuss GI'OC COO o paznuuusix 6a30BOro U yriayoJIEHHOTO YPOBHEH
U3Y4YEHUS TIPEIMETA.

OcHoBy coaepxkaHust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYecKasi XUMHUSD» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUU W
YMEHUHN, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs NpeAMeTa. JTa cucreMa
3HAHMM TIOMy4aeT OMNpeeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIIONICe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 0OJIbIINN 00BEM (DaKTOIOrMUECKOTr0 MaTepHaia.
Tak, Ha yriayON€HHOM ypOBHE HM3ydeHHUsl TNpeaMeTa obecredeHa BO3MOXKHOCTD
3HAYUTENILHOIO YBEJINYEHUs 00BbEMA 3HAHUIN O XUMUYECKHUX AIEMEHTaX U CBOWCTBAX
UX COCTUHEHHI Ha OCHOBE PaCIIMPEHUS U YTIyOJIeHUS MPEICTaBICHUN O CTPOCHUH
BEIIECTBA, XMMHYECKOM CBSI3M U 3aKOHOMEPHOCTSX IPOTEKaHUs peakiui,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XUMUYECKOM KUHETUKA U TEPMOAMHAMUKH.
N3ydyenue nepuoguyeckoro 3akoHa W llepuoanyeckoil cHUCTEMBbl XUMUYECKHX
AJIEMEHTOB 0a3upPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEICTABICHUSIX
O CTPOCHMM aroMa. XHMHYECKass CBA3b OOBSICHSIETCS C TOYKM 3pEHUs
HHEPreTUYECKUX U3MEHEHHH Npu e€ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKH
3peHusi MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHHEe TUIOB peakIHUil JOMOJHSIETCS
(opMUpOBaHUEM NPEACTaBICHUNH 00 DBJIEKTPOXMMHUYECKMX Mpoleccax MU
AJIEKTPOJIM3€E PACILIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XuMHuH Npu
pacCMOTPEHUN PEAKUHMOHHOM CHOCOOHOCTHM COEAMHEHUM yremnsieTcss 0coboe
BHHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX peaKlui.

Ocoboe 3HaueHne NMEeET TO, YTO HA COZIEPIKaHNE KYPCOB XUMUU YIIyOJIEHHOTO
YPOBHS U3y4€HUS AJIs1 KJIACCOB OMpeAesIEHHOro mpodus (riaaBHbIM 00pa3oM Ha UX
CTPYKTYpYy M XapakTep JAOIOJHEHUH K OO0Ileld cucTeMe MPEeAMETHBIX 3HAHUIN)
OKa3bIBAaIOT BIIMSHUE CMEXHbIE MpeAMeThl. Tak, Hampumep, B COAECpPNKAHUU
npeaMeTa AJis KIacCoB XMMHUKO-(PU3ndeckoro npoduss 6ombiioe 3HaueHue OyayT
MMETh 3JIEMEHTBI Y4€OHOr0 MaTepuraia o oouen xumuu. [Ipu u3yuyennu npeamera
B JIAHHOM CIIy4a€ akLEeHT OyJaeT cleilaH Ha OOIIHOCTh METOAOB ITO3HAHMS,
OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MoneKkynsapHas Teopus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJANHAMHUKHU, JJIEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTOE.

B TO0 e BpemMs B COIEpKAHUM MpeAMeTa Ui KJIacCOB XHMHUKO-
Ouonoruyeckoro npoduiiss OoNbIINKA yAENbHBIA Bec OyIeT UMETh OpraHuYecKas
xumusi. B 3ToM ciydae mpenocTaBisieTcsi BO3SMOXHOCTD i 00Jiee 0OCTOSTENIbHOTO



paccMOTPEHUsI XUMUYECKON OpraHU3aluy KIETKH Kak OMOJOrMYEeCKONW CUCTEMBI, B
COCTaB KOTOpPOW BXOZAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTBI, Kak
JUOUABL, OEIKH, YIIEBObI, HYKJIEMHOBBIE KUCIOTHI U ipyrue. [lpu 3Tom 3HaHus 0
COCTaBE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy>)KaT OCHOBOM IJiI M3YYEHHsI CYIIHOCTHU MpOLEcCOB (POTOCUHTE3a, AbIXaHUS,
NUIIEBAPEHHUS.

B mnmane ¢opMupoBaHHS OCHOB Hay4yHOrO MHPOBO33PEHMS, OCBOEHUS
OOIIEHAyYHBIX METOJOB MTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUSI HAYUHbIX
3HaHUU H3yueHue mnpenMera «XUMHS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA35SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHeIX obnacteil «EcTtecTBeHHO-Hay4yHbIe TpeaMeThl», «Marematuka u
uH(popMaTuKa» U «Pycckuil A3bIK U TUTEpATypay.

[Tpu n3ydenun yueObHoro rnpeamMera « XUMHUs» Ha yriyOJ€HHOM YpOBHE TakkKe,
KaK Ha ypPOBHE OCHOBHOTO M CpeHEro oomero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3ajauell NEpBOCTEIIEHHON 3HAUYMMOCTH SIBISETCS (DOPMUPOBAHHE OCHOB HAyKU
XMUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IE€ATETbHOCTH
YeJI0BEKa U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHl. Pemenue 3Tol 3a1aun Ha
yrIyOJIEHHOM YpPOBHE M3y4YEHHUsl IpeIMeTa IMpearonaraeT pealu3aluio TaKhX
LeJeH, Kak:

e (opMUpOBaHHE TMpPEJICTABICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJICHUI MPUPOBL, O MECTE XMMHUU B
CUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled pojlu B o0OecreueHuun
yCTOMUMBOrO  pa3BUTUSL  YEJOBEUECTBA: B  PEIIGHUH  MpoOseM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM O€30MacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JAHUHN HOBBIX MaTE€pHAJIOB, HOBBIX HICTOYHHUKOB YHEPIUH, B
00ECreueHUN palMOHAIBHOIO MPUPOAOIIONIBL30BaHUSA, B (POPMUPOBAHUU
MUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe KOJIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MIPUPOIHOM CpPEE;

e OCBOCHME CHCTEMBl 3HAHMM, JIEKaMX B OCHOBE XMMHUYECKON
COCTaBJISIFOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: (GyHIaMEeHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEIACTABICHUN O
CTPOEHMHM BEIIECTBA HA PAa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAQJAMOJEKYJSIPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHYECKUX PEaKUUH, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JAMCIEPCHBIX CUCTEMAX, 00 00IIMX
HAy4YHBIX IPUHLHUIIAX XUMUYECKOTO IIPOU3BOJICTBA;

e (opmMHupoBaHUE y oOydaronmxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUN ISl OOBSICHEHHUS
KIIIOYEBBIX HJIEH M MPOOJIEeM COBPEMEHHOM XUMUH, A OOBSICHEHUS U



MIPOTHO3WPOBAaHUS SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TMPUPOAY;
IPaMOTHOTO PEIICHUs POOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHAJIN3a U OLIEHKH C ITO3UIAH DKOJIOTHYECKON 0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPAOOTKOM BEIIECTB;
yri1yOJICHUE MPEJICTABIICHUI 0 HAYYHBIX METOaX ITO3HAHMS, HEOOXOIMMBIX
JUIL  TPUOOPETeHUsT yMEHUN OpPHUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XUMHUYECKHX SBJICHUN, HMEIOIIUX MECTO B MpHUPOJE, B
MPAKTUYECKOMN JIESTEIIbHOCTH U TIOBCEIHEBHOM KU3HMU.

B mnnmane peanm3anuy TEpBOOYEPENHBIX BOCIMUTATENBLHBIX M Pa3BHBAIOIINX
(GYHKIMI 1ETOCTHOM CHUCTEMBI CPETHEro o0IIero odopa3oBaHUs NpU H3YyUCHHUH

npeamera «XUMHS» Ha  YrIyONEHHOM ypOBHE OCOOYIO  aKTYyalbHOCTh
npruoOpeTaroT Takue e U 3aa4H, KakK:

BOCIIUTaHUE YOSKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUW IPHPOIBI,
YBOKEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPETHYECKUX U
NPHUKIIAIHBIX HWCCICIOBAHUN B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;

pa3BUTHE MOTHBAIlMd K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIIUTAHHUIO  HAa  OCHOBE  YCBOCHHS
00IIIeYEeJIOBEYECKNUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UICKTYAIbHBIX U TBOPUYCCKHUX
CrocOOHOCTEW OO0ydarmuxcsi, (OPMUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIICHUS K CaMOOOPa30BaHUI0O W HENPEPHIBHOMY OOpPa30BaHHUIO Kak
YCJIOBUIO YCHEITHOM Mpo¢hecCUOHATLHONW U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOT'O0 OTHOIICHHSI K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMupoBaHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHNS,
Pa3BUTHE KOJOTUICCKON KYJIbTYpHhI, TPHOOPETESHHUE OIbITa OOIIECTBEHHO-
TIOJIE3HOM SKOJIOTHUECKOH NeATEeTbHOCTH.

OO11ee YnCIO YacoB, MPEAYCMOTPEHHBIX U M3YYCHUS XUMHUH Ha YrIyOJIEHHOM
YpOBHE CpeJIHero od1ero oopaszoBanus, coctanisieT 204 gacon: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJETO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUM.

[Ipenmer n 3HaUeHUE OPraHUYECKON XUMUU, PEACTaBICHUE O MHOr000pa3uu
OPraHUYECKUX COCIMHECHUU.

DJEeKTPOHHOE CTPOEHHE aroMa yrjiepojia: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COSAMHEHUSX. THUITBI THOPUIN3AIMH aTOMHBIX OpOUTANICH yriepoaa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). TuMbl TepeKkppIBaHUA AaTOMHBIX OpOWTaned, ©- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIE MPEJCTABIECHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u3oMepuu: CTPYKTypHasi, HTPOCTPAHCTBEHHAS.
OnekTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUN (MHIYKTUBHBIN U
Me30MEepHBINA 3(PPEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHudt (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3llaMi OpraHUYEeCKUX BEIIECTB U MaTeprallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IIaBJICHUE,
oOyriMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOENICH MOJEKYJ OpPraHuYEeCKUX
BEILIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuil psij ajikaHoB, oO1as (popmyiia, HOMEHKIATypa U
M30MepHst. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKaHOB, SP3-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XUMHYECKHNE CBOWCTBA QJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alluu,
JNETUIPUPOBAHNUs, IMKIN3alUU, IUPOJIN3a, KpeKuHra, ropenus. Ilpencrasienue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas GopMyna, HOMeHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MAJIbIX (ITUKIIOMPOTaH, IIUKIO0YTaH) U OOBIYHBIX
(IUKJIONIEHTaH, IUKJIOreKcaH) IMUuKIoanKaHoB. CriocoObI MOaydeHUs U PUMEHEHUE
U KJIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP2-rHOPHM3aIIHs
aTOMHBIX OpOuTanell yriaepoaa, 6- U m-cBa3u. CTPYKTypHasi U reoMeTphuecKas
(umc-TpaHnc-) nzomepus. OU3NUECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
pEaKIUU TMPUCOCAUHEHMS], 3aMEIIEHUS B O-MOJOKEHUE INpU JABOMHOW CBSI3H,
nonuMepusannu U okucienus. Ilpasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOIHYIO CBA3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymyauposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOICTB
COIPSKEHHBIX IUEHOB, 1,2- 1 1,4-nmpucoenunenue. ITomumepusamnus conpskEHHBIX
nueHoB. CriocoObI MONMYYeHUs! U TPUMEHEHUE AJIKaIHEHOB.

AnxuHbl. ['oMonoruueckuil psj amkuHOB, oOmas (popMmyrna, HOMEHKIATypa u
u3oMepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusmyeckre CBOWCTBAa AJKHMHOB.
XVMMHYECKUE CBOWCTBA: PEAKIIMY MPUCOEIUHEHMS, TUMEPU3ALINH U TPUMEPU3ALINH,
okucienus. KuciorHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHblE peakiuyu Ha TPOUHYIO CBA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHUE
QJIKHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOECHHE MOJEKyJbl OeH3ona. dusmueckue CBOWCTBA apeHOB. XUMHUYECKHE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOIHOM pajuKajie, peaklUuud IMNPUCOSAUHEHUS, OKUCIECHHE TOMOJIOTOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE AIKUJIbHBIX paJUKAIOB, KapOOKCHIIBLHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MONMYYEHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonmytHeie HedTsaHbIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslil yrons u npoaykThl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY PA3IUYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYNIY, HUTPOTPYIIY, IHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa IEno4yu. B3amMopeicTBUe QUTraloreHajJKaHOB C MarHueM U ILUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIJIEBOJOPOJOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriiepo/ia ¥ BOAOPO/Ia B OPraHUUECKUX BEIIECTBAX, MOJYUCHUE STUIICHA U U3YYCHUE
€ro CBOMCTB, 03HakoMJieHHE C KoJulekuusMu «HedTb» u «Yromiby, ¢ odpasuamu
IJIaCTMACC, Kay4YyKOB W PE3MHBI, MOJECIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB H
raJIOr€HIPOU3BOJIHBIX YTIIEBOAOPOIOB.

Kuciaoponconepxamue opranHudecKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpOaHBIE CBSI3U MEXAYy MOJEKYJIaMH CIIUPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONMy4eHUss M NPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEIIEHUSI, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMU, Ka4eCTBEHHAsI PEaKIis HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHue 0 MEXaHU3ME peakinil HyKJieopuiIbHOr o 3aMenieHus. JleiicTBue Ha
opranu3M uenoBeka. CriocoObl MONY4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpo€HHME MOJIEKYJbI, B3aMMHOE BIHMSHUE THUIPOKCOIPYIIBI U
OeH301pHOTO simpa. dDuzmyeckue cBocTBa (peHosia. OCOOEHHOCTU XUMHMUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monmyueHus u npuMeHnenue penomna. Genondopmanbaeruinas cMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKHE CBOWCTBA aJIbJIETUIOB U KETOHOB: PEAKLIMU ITPUCOCIUHEHHUS.
Oxucrnenue anbJeru/ioB, KAue€CTBEHHBIC peakiuuu Ha anbAeruabl. CrocoOsl
MOJTYYECHUSI U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHKJIaTypa. Ou3ndeckue cBOcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcCOOCHHOCTH CBOWCTB MYpaBbMHOW KHUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€apUHOBasA, MaJIbMUTHUHOBAS, OJCHHOBAs, JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HICIIOYHOU CpeE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U TIeNoYHOM cpene. OCOOEHHOCTH CBOMCTB YKUPOB, COJIEPKAIINX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupuoosa. dusnyeckrue CBOMCTBA M HaxOoxkJAeHHE B npupoge. PoTocuHTES.
XHAMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C YYaCTUEM CIUPTOBBIX U AJIbJAECTHIHON
IpyNm, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuzioB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LEJUIIOJO3bL: TUIAPOJIN3, MonydeHue 3(pupoB 1esunosio3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE ATUJIOBOTO CIHUPTA B &JIbJCTHUJ]l Ha PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcuom meau(ll)), peakius riaumeprna ¢ THAPOKCHIOM
memu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
pEIIeHre OKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «CoupTel U (EHOIBIY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHWINH — IPEJCTABUTE]Ib aMUHOB apOMATHUECKOTO pssia. CTpoeHrEe aHUIINHA.
B3aumHoe BiusHHME Tpynnm aroMoB B MoJekyie aHuianHa. OcCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
NOJIy4YeHUsT W TpUMEHEeHHEe anudaThyeckux amMuHOB. llomydeHue aHwnIMHaA U3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTaeiabHbIE NMPECTaBUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajdaHuH. Du3u4eckue CBOWCTBA aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponHbie nojuMmepbl. l[lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX MPEBPALICHUMN:
pacTBOpeHuE OEIKOB B BOJE, JCHATypalus OCJKOB IMPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcoaepKalle OPraHUIECKHE COETUHEHU» U «Pacro3HaBaHUE OPraHMYeCKUX
COCTMHEHUI.

BricokoMoOJIeKYJISIPHBIE COCIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



Macca. OCHOBHBIE METOIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNW —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[Tomumepnsie matepuansl. [lmactmacchl  (HOMUATUIIEH, TOJUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nna.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3iaraeMbIe TIOJTHUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB M HUX MNPEBpPALLICHUMN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKOB, pCIICHUE 3SKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenne MonekyasipHONH ¢GOpMYNbl OpPraHUYECKOro COEUHEHUS II0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €F0 COCTAB, HAXO0KICHUE MOJIEK YIS PHOM
(bopMyJIbI OPraHUuECKOT0 COSTMHEHUS 0 Macce (00BEMY) MPOAYKTOB CrOPaHHUs, 1O
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU H/UIM HCXOIHBIX
BEIIECTB, YCTAHOBJIIEHUE CTPYKTYpHOU (OpPMYIJIbI OpPraHWyecKoro BELIECTBAa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIXOJIa TPOAYKTA PEAKIIUH OT TEOPETHUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXXpeAMETHBIX CBSI3€U MPU U3YYEHUHU OPTraHUYECKOW XMMUU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHbIN (paKT, THUIOTE3A,
TEOpHUs, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKaius, HaOJIOJIEHUE, W3MEpPEHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHS, CKOPOCThb, IHEPTHs,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocuHTE3, MbIXaHUE, OCNKH, YIJICBOAbI, JKUPbI, HYKJIECHHOBBIC KHUCIOTHI,
(bepMeHTHI.



Feorpa(bnﬂ: ITOJIC3HBIC NCKOIIaCMBIC, TOIIJIMBO.
Texnonorus: IMHUIICBBIC IIPOAYKTBI, OCHOBBI PAlHMOHAJIBHOI'O IIMTAHHUA,
MOOHIME CpeACTBa, MAaTCPpHAJIbl N3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sifiep. XuMU4Yeckuil aneMent. M3oronbel. CtpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTUYECKHue YpPOBHHU U
noaypoBHH. AToOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-o;mementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOUTAJISM.
DNeKTpOHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(QUTYpAIlMd HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b Nepuoguyeckoro 3akoHa u llepuoguueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BEIECTB 0 TPyNIIaM U epruojaM. 3HaYE€HHUE NEPUOJUYECKOTO
3akoHa /.M. Menneneena.

XuUMHUecKass CBsI3b. BuIbl XHMHMUYECKOM CBSI3U: KOBaJCHTHAasl, HOHHasi,
MeTajutndeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3M: OOMEHHBIN U
JTIOHOPHO-AKLIENTOPHBIN. DHEPrus U JJuHA CBA3U. [[0MIpHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOW cBsi3u. KpartHele cBs3u. Bopoponnas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeTUHEHUsAX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[loHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemectBa  MOJIEKYJISIpHOTO UM HEMOJIEKYJSIDHOIO  CTpPOEHHUs.  Tumbl
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHuble pacTBOphI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi 10JIs1 BEUIECTBA B PaCTBOpE, MOJISIpHAsE KOHUEHTpausa. HacellenHsie u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuoruaparsl.

Krnaccudukarus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHUATILHBIC
Ha3BaHUS OTJECIbHBIX MPECTABUTENIEH HEOPIraHUUYECKUX BEIIECTB.



Krnaccudukarmss XuMU4eCcKUX peakiuii B HEOPraHUYECKOM M OpraHuyYecKon
XUMUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U IPEBPALLICHHS
SHEPIruM MPU XUMUYECKUX peakiusx. TermnoBbie 3h(PEKThl XUMUUECKUX PEAKIIUM.
TepMoXUMHUYECKHE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHsble U rereporeHHble peakunu. Karanus u katann3aTropsl.

OOparuMble 1 HEOOpaTUMbIE peakinu. XuMudeckoe paBHoBecue. KoncranTa
XUMUYECKOTO paBHOBecHs. DaKTOphl, BIUSIONIME HA IOJOKCHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPa, AABICHUE U KOHLEHTPALMH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunuun Jle [larense.

OnektponuTudeckas aucconuanus. CuibHbIE H  caa0ble  AJIEKTPOJUTHL
Crenenb nuccoumanuu. Cpella BOJHBIX PACTBOPOB: KHUCIOTHAas, HEHUTpalibHas,
mienovyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'mnponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTEneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [IpollecChl OKHUCIEHUS UM BOCCTAHOBJICHUSI.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
pasznoKeHue MepoKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTalu3aTopa, MOJAEIU
KPUCTAJUTMYECKUX PELIETOK, TPOBEICHUE PEaKIIuii HOHHOTO OOMEHa, ONpeIesICHUE
Cpenbl pacTBOPOB C IMOMOUIBIO WHIWKATOPOB, HU3YUYECHHUE BIMSHUA Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi xuMusi.

[TonoxeHnne HemeTawoB B [lepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMEpE KUcaopoaa, cepsl, hochopa u
yrieposia).

Bonopon. Ilomydenue, ¢u3znueckue W XUMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TommMBHbIE
3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, GU3UYECKUE U
XUMHUYECKUE CBOWMCTBA. [ aoreHoBoaopoasl. BaxkHelne KUCIOpOACOAEpKaIe
COEIMHEHHUS TayoreHoB. JlabopaTopHble U TPOMBIIIICHHBIE COCOOBI MOJIYYEHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJIY4YCHUS
kuciopoya. duznueckne U XMMUUYECKHE CBOMCTBA U MPUMEHEHHE KHUCJIOpoJa U
030Ha. OKCH/IBI U IEPOKCHU/IBI.



Cepa. Haxoxpaenwe B mpUpoje, CIOCOObI TMOJNy4eHHs, (PUBUUYECKHE WU
xumuueckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcun cepwi(1V), oxcun
cepbl(V1). CepHucras u cepHas KUCIOTHI U UX cOIu. OCOOCHHOCTHU CBOMCTB CEPHOM
KHUCIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. Haxoxaenue B mnpupoie, cnocoObl MNOJdy4YeHus, (undyeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUbl a30Ta. A30THUCTast M a30THAas
KHCIIOTHI U UX con. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenne B mpupojse, CnocoObl TMONy4deHHs, (Pu3ndecKkue u
xumuueckue cporictBa. Dochunasl u dochun. Oxcuabl docdopa, dochopHas
kucinora u e€ comu. I[lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHus.

VYrnepon, HaxoxkaeHWe B Opupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
Ouznyeckue ¢ XHUMHYECKHE CBOMCTBAa MPOCTHIX BEILIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
colH. AKTHUBUPOBAHHBIA yroib, aacopOius. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKkU. [IprMeHeHHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U €rO
COCIMHECHUM.

Kpemuuii. Haxoxxnenue B npupojie, cnocoObl MOdydyeHUs, (U3NYECKUe H
xumudeckue cBorctBa. Oxcupa kpemuwusi(1V), kpeMHUEBas KHUCIIOTa, CUJIUKATHI.
[IpuMenenne KpeMHus U ero coeqnHeHUM. CTEKII0, €ro MOJlydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ilepuoguueckon CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHeHHE METa/yioB B OBITY W TEXHUKE.
CruaBbl METALIIOB.

DNEeKTPOXUMHUUYECKUI  psifl  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETAILITYPIUs,
anekTpomeramuryprus. [loHsitue o koppo3mu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuil u kanuii: nonydeHue, pu3nyeckue U XUMUYECKre
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

Oo6mas xapakrepuctuka metamuioB |IA-rpynmner I[leprogudyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUii: ToJdy4deHue, (Qusndyeckue
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U UX COCAUHEHUH.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUS.

ATIOMHUHMI: MOTy4YeHHe, (PU3MUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEIIeCTBA U €ro coeauHeHui. AMQOTEpHBbIE CBOMCTBA OKCHIA H
TUAPOKCUAA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMHUHUSL.



OO6miasi xapakTepucThka MeTauioB 1o0ouHbIX noarpymnn  (b-rpymm)
[leproanueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coequHeHnii. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarhl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHue u npuMeHeHue xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCAWHEHUM.
Baxneitmue coenunenuss wMapranma(ll), wmapranma(lV), wapranna(VI) wu
mapranua(Vll). Ilepmanranar kanusi, ero OKUCIUTEIbHbIE CBOWCTBA.

dusnyeckrue U XUMHUYECKHUE CBOMCTBA JKejle3a M ero coeauHeHnil. OKCHIbI,
ruapokcu bl u comu skenesa(ll) u xxemeza(lll). [Tonyuenue n npuMeHeHHUE Keje3a U
€ro CIUIaBOB.

DuU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHul. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COEIUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIa M TUIPOKCH/IA [IUHKA, TUAPOKCOKOMIUIEKCHI INHKA. [I[pumeHenune
IMHKA U €T0 COCANHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3ydeHHe oOpa3IoB HEMETaUIOB, ropeHue cepbl, (ocdopa, xkeneza, MarHus B
KHCJIOpOJIe, H3Yy4YeHUE KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHWOHBI, KATUOH BOJOPOAA
U KaTHOHBI METAJUIOB, B3aMMOJCHCTBHE THAPOKCHIOB AIOMUHUS U IHUHKA C
pacTBOpaMHu KHUCIIOT U IIEJIOYEH, perieHrue dKCIePUMEHTAIBHBIX 3a/ad M0 TeMaM
«Tanorens», «Cepa u e€ coeguHeHUs», «A30T U GHochop U UX COCAUHEHUS»,
«Mertasbl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponp xumuu B obecriedeHrH yCTOMYMBOIO pa3BUTHA yeroBeuecTBa. [lonarue
0 HAYYHBIX METOJIaX MMO3HAHUS U METOJOJIOTMU HAy4YHOr 0 uccienoBanus. Hayunsie
MIPUHITUIIBEI OPTaHU3AIMH XUMHAYECKOT0 TTPOM3BOoIcTBA. [[pOMBINIIICHHBIE CITOCOOBI
MOJIy4EeHUSI BaXKHEUIINX BellecTB (Ha MpHUMepe MPOU3BOACTBA aMMHAKa, CEPHOM
KHUCJIOThI, Me€TaHoJa). [IpombIlieHHbIE CTTOCOOBI TTOTYYEeHHS] METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00eCIeYeHUU IHEPreTUIECKON 0€30I1acHOCTH.

XuMHsi HW 300pOBbE€ UeloBeKka. JlekapcTBeHHble cpeacTBa. lIpaBuia
UCIIO0JIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poiib XuMuM B pa3BUTUN MEIHULIMHBI.

XuUMUs THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Pojib xumMuu B
oO0ecrneyeHNH ITHIIEBON 0€30IMaCHOCTH.



Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuia
0€30MMacHOr0 UCIOJIL30BAHMS MTPENapaTOB OBITOBON XMMUU B TOBCEAHEBHOM KU3HHU.

XuUMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IIEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKU, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonoruu.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MAcCe UJIM O0BEMY OJJHOTO U3 YHACTBYIOLIUX B PEAKIIMHU BEIIECTB, MACCHI
(06bEMa, KoIMUYecTBa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3 BEILIECTB UMEET
nmpuMecu, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIH, €CIIU OJIHO
M3 BCIIECTB JAHO B BHJE pPacTBoOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM J0JIA M MOJISIPHOW KOHIIEHTPALMH BEIIECTBA B
pacTBOpE, N0 BBIXOJ1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocylecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOI' O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIEC MMOHATHS: SIBJIEHUE, HAY4YHbIM (DAKT, TUMIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KjacCU(pUKAIUs, TEePUOJUIHOCTb, HAOIIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOZEINb, MOJEINPOBAHUE.

du3uKa: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENO0, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBbIA Ta3, (U3HUYEeCKUe
BEJINYMHBI, €AUHULBI U3MEPEHUSA, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusM, s3KocucTema, buocdepa, MeTaboaM3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPbI, YrIeBOJbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MOTOK JHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHL.

TexHonorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYPIrusi, CTPOUTEIbHbIC
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
(dapmarieBTHUECKas ITPOMBIIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
IIPENapaTroB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeIMeTa «XUMHUs» Ha YpOBHE CPEIHETO
oOmiero 00pa3oBaHWsl BBIJIEICHBI CIECAYIOUIME COCTABJSIOIIME: OCO3HAHHE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEEICHUIO; HATMUYUE MOTHBAIIUU K
OOy4EHHUIO; TOTOBHOCTH M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
IIPaBOCO3HAHMS, IKOJIOTMYECKOW KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIA U CTPOUTH
KU3HECHHbIEC TUIAHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c()OPMHUPOBAHHOCTh OMNbITA IO3HABATEIBHOM M NPAKTUUYECKOW J1€ATEIBbHOCTH
00y4aroUmMxcs B MPOLECCE pealn3alii 00pa30BaTeIbHOMN 1€ATEIbHOCTH.

JIM4HOCTHBIE pe3yiabTaTbl OCBOEHUS IMpeaMeTa «XHUMHS»  OTPaKarT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEIbHOM M NPAKTHUYECKOW JE€ATEIbHOCTH
o0yyarolmxcs B MPOLIECCEe pean3allid 0O0pa30BaTENbHON AESITENbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakAaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN,
YBO)XEHUS K 3aKOHY U TIPABOIOPSIIKY;

NPEICTABIIEHU O COLUMAIBHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW IE€ATEIBHOCTH MTPHU CO3IaHUH YI€OHBIX
IIPOEKTOB, PEILICHNN YYEOHBIX U MMO3HABATENIbHBIX 33]1a4, BHIMOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAaMEpPEHHS, JIOTUKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) NIaTPpMOTHYECKOr 0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHHWS K MCTOPUYECKOMY M HAy4YHOMY HaCJEIUI0
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K MPOLECCY TBOpPUECTBa B 0O0JACTH TEOPUM U MPAKTHUYECKOTO
OPWIOKEHHUSI XHMHHM, OCO3HAaHHsS TOrO, YTO JaHHbIE HAYKH €CTb pPE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
IOCTOSIHHOT'O TPYJa YYEHBIX U TPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTHBOB B MIOJY4E€HHUHU U MOCIEYIOIEM aHATTU3E
uH(OpMALIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€UECTBEHHON XUMMUH;



3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CB3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMU,
U MIPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHIIECH C
MO3UIINI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHMMAaHUSl I[IEHHOCTEW 3J0poBOro W 0Oe3omacHOro oOpasa JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3HYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIO/ICHUST TIpaBUJI OE€30I1acHOr0 OOpalleHus C BeleCTBaMHU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEIBHOCTH;

MMOHUMAHMUSI [IEHHOCTH TIPaBWJI HMHIUBUIYAILHOTO H  KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEACTBUM M HEMPUATHUS BPEAHBIX MPUBBIYEK (YMOTPeOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YYEHHUIO0 MPOQPECCUil pa3muiHOTO Pojia, B TOM
YHCJIe HA OCHOBE MTPUMEHEHHUS IPEIMETHBIX 3HAHUW 0 XUMUU;

YBaXXEHUSI K TPYAY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUAYAIbHOH TPAaCKTOPUU
oOpasoBaHus, Oyayiiel mpodeccun U peaau3alrd COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HUHTEPECOB U
noTpeOHOCTEel 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3EMJIE;

MOHUMAHUSL TJIO0AJIBHOTO XapakTepa HKOJOTMUECKUX MPOoOsIeM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLIUATBHOM CPENbL;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUSA JIOCTMIXKEHHN XUMUU IS
pEeIIeHUs BOMPOCOB PAIMOHAILHOIO MPUPOIO0IOIB30BaHNUS;



AKTUBHOI'O HENPUATUS  JEHWCTBHM, NPHUHOCAIIMX BpEA  OKpYKaOIIEH
OPUPOJHON Cpele, YMEHHUsl MPOrHO3MPOBaTh HEOJIArOMpUSATHBIE 3KOJIOIMUECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

HaJIM4YMsl PaA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OpaKkTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOATH UACOJIOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
Y OOIIECTBEHHOM MPAKTUKU;

NOHUMAHUA CHeUM(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPEICTaBIEHNU 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE NPHUPOJbI U YEJIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKJIEHHOCTM B  OCOOOM 3HAYMMOCTH XUMUHM JUISI COBPEMEHHOMU
MBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOM POJIM B CO3/1aHUH
HOBOW ©0a3pl MaTEpUAIbHOM KYJIbTYpbl, B pEUIEHUH IJIOOANBHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U KOJOTHYECKH KOM(DOPTHOM KMU3HU KaXKIO0T0 WeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
noJyJaeMble 3HAHUS JJIs aHaJIM3a U OOBSICHEHHUS SBJICHUM OKPY’KalOLEro Mupa u
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS Je/1aTh 00OOCHOBAHHBIE 3aKIFOUEHMS Ha
OCHOBE HAaYYHBIX (PAKTOB U UMEIOIUXCA TaHHBIX C II€JIbI0 MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJB30BaTh XMMHYECKHE 3HAHUSA IS
petieHust IpodJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEILCKON JEATENbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBUH C )KMU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iMuHbIX chepax mpodeccuoHaIbHOM
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeIMeTHbIE PE3YNIbTATBl OCBOEHUS IPOrPaMMbI [0 XMMHH Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble  JUIE  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOy4YAIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAYYHbIE MOHATHS, OTpaKarolne
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CIHEUU(PUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIEeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIInuXCs;

CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHBIE
JIEMCTBHS B ITI03HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeIMeTHbIE pe3yibTaThl OTPaKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMM  [IO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJIATHBHBIMHU
NEUCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbI€e JTOrHYeCKHe AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEILHOCTH C TTOCTABJICHHBIMHU IEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU JJIs1 KJjacCH(HUKAIMKU BEIIECTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 2JIEMEHTa, XUMUYecKas popmysa, ypaBHEHHE XUMUIECKON peaKIInu
— MPU PEIIEHWH Y4EOHBIX TO3HABATEIBHBIX W MPAKTHMUECKUX 3a1a4, MPUMEHSTbH



Ha3BaHHBIC MOJICJIbHBIC MPE/ICTABICHUS JJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEHICCTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

BJIQJICTh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKHUX
peaKiui;

dbopMyIMpOBaTh LIETH U 33/1a4U UCCIICIOBAHNS, UCIIOIb30BATh TOCTABJICHHBIC
U CaMOCTOSITENIbHO COPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHUS THUITOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIIBHOTO IIJIAHUPOBAHHWS W MPOBEICHHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpolecca, CaMOCTOSTENLHO IIPOTHO3UPOBATH €ro pPe3yiabTar, (opMyIupoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJEIaHHOW padboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESTENBHOCTH, TPOSBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, MPUMEHECHUIO Pa3INYHbBIX METO/IOB
MO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
MOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJAEpKaHHUs, CIPaBOYHBIC TOCOOWMS,
pecypcel MHTEpHETa), aHanM3upoBaTh WH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IPE/ICTaBIICHNUS, KPUTHUYIECKU OLICHUBATH e JIOCTOBEPHOCTH u
HETTPOTUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSITH PA3MYHBIE METOABI TIPH TOUCKE U
orbope uHbOpPMAIMHU, HEOOXOAUMOM JUISI BBIMOJHEHUS y4eOHBIX 3ajaad
OIPEACIIEHHOIO TUIIA,

mpuOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUHN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMAIBbHYIO  (GOpPMY  MPEACTaBICHUS
uHopMmanuu (cXeMbl, 'paQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

WCITOJIb30BaTh HAYIHBIN SI3BIK B KAUECTBE CPEICTBA MPH padOTE C XMMUICCKOM
uH(popmalmeil: NpUMEHATh MEXIpeIMETHbIe ((PU3NYECKHUEe M MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAI'TIAJHOCTH.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUSA:



3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOii TEMbI B XOJI€ TUAJIOTa U/WH
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3ybTaTOB TO3HABATEIHHOU JEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHCHHUH
XHUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, ¥ (DOpMYJIMPOBATH BHIBOIBI
10 pe3ysbTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJIACOBAHUS ITO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIe YHHBepPcalbHbIe YUyeOHbIe 1eliCTBUS:

CaMOCTOAATEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOKO I03HABATEJBHYIO
NEeATENbHOCTh, ONpenesss e€ Lenu W 3aJadd, KOHTPOJIUPOBAaTb M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEeslaraéMblii aarOpuTM JEUCTBUH IpH
BBITIOJIHEHUU YYEOHBIX M HCCIEAOBATEIIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CaAMOKOHTPOJIb JEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPaMMBbI M0 XMMUU Ha yTrIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 OOIIEr0 00OPa30BaHUS BKIIOUAIOT CIEUPUIECKHUE [T
y4eOHOro npeaMera « XuMHUs» HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOEHHIO, MHTEPIpPETAlMM U NpeoOpa3oBaHUIO 3HAHUN, BUABI JIEATEIBHOCTH I10
MOJyYEHUIO HOBOI'O 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3MYHBIX Y4EOHBIX
CUTYalUsIX, a TAK)KE B PEaJIbHBIX KU3HCHHBIX CUTYyalUAX, CBI3aHHBIX C XuMuel. B
OporpaMMe II0 XHMHMM IIPEIMETHBIE PE3yJbTaThl IMPEACTABICHbI IO TOAam
W3y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHMUECKOM, YHEPIeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPruu, B o0ecrie4yeHu paloOHAIbHOTO
IPUPOIOIOIb30BAHUS, B (POPMUPOBAHMM MHPOBO33PEHUS U OOUIEH KyJIbTYphl
YEJI0BEKa, a TAK)KE IKOJIOTMYECKA 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3710POBBIO
Y [IPUPOJHOM CpeLE;

BJIQJICHME  CHUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alsi AaTOMHBIX OpOuTajied, HWOH, MOJIEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKHUCIECHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM, YIIIEpOJIHBIN CKeNeT, (yHKIMOHAIbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTYpHass M NPOCTPAHCTBEHHAs (reOMETpUYecKas,
ONTUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPOA- U a30TCOAEP)KAIUE OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepmonunueckuii 3akoH J[. M. MeHneneeBa, TEOopusi CTPOEHHS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpallCHUs DSHEPIUHM MPU XUMHUYECKHX peaklusixX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
NOHMMAaHUs NPUUNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; ITPEICTABICHUS O
MEXaHU3Max XHMHWYECKUX pEeaKIUd, TEePMOJUHAMUYECKMX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3AUMHOM BIIMSIHUH aTOMOB U I'PYIII aTOMOB B
MoJIeKyJaxX (MHIYKTUBHBIA U Me3oMepHbId d(dexTri, opuentantsl | u |l pona);
(akTONOrMYecKue CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH M O€30MacHOM
UCTOJIb30BaHUM BaKHEUIINX OPraHMYECKHX BEUIECTB B OBITY M NPAKTHUYECKOM
JESITENbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MTPUHIIUIIAX XMMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEePadOTKH HEPTH);

Cc(OPMUPOBAHHOCTh YMEHMIi: BBIABISATH XapaKTEPHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTABJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XMMHUYECKUX PEAKIUN U PaCKpPbIBATh MUX CYIIHOCTD:
OKHUCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUH  IMOCPEACTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OajlaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c()OPMHUPOBAHHOCTh YMEHUM: YCTaHABIIMBATH MPUHAMJICHKHOCTh H3YyYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K OIPEICIEHHOMY
KJIacCy/TpyIne COENWHEHHWM, JaBaThb MM Ha3BaHUA IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
MpE/ICTaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, allEeTUJICH, TOIYOJ, TIUIEPHH,
ATUJICHIJIMKONb, (EeHol, (QopManbAerull, aueTaibAerujl, aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAS, aJIbMUTHHOBAsI KUCJIOTHI,
INIMLMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIWH, TUBUHMJ, W30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa 1is1 00BbsSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
M XUMHYECKHE CBOWCTBA THUINHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJIMEHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCIOT, O€nmKoB,  yIryieBoJoB  (MOHO-, JHU- U  TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b ~ MEXIYy HUMHM  YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUHl C UCIOJb30BAHUEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapaxkTep 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT
KpPaTHOCTHU U THIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
ChIpbs (HEPTH, NPUPOHBII ra3, yrojib), CIOCOOBI €ro nNepepadoTKU 1 MPAKTUYECKOE
MIPUMEHEHUE TPOYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIax MO3HAHMS — HAONIOJCHUH, U3BMEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaabHOM Y MBICIIEHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONEPaAIlUA MBICIUTEILHON
NEeSATeTbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE MTPUYUHHO-CIICACTBEHHBIX CBS3EH — JJI1 U3Y4YEHHS CBOWCTB BEILECTB U
XUMHYECKUX PEaKILINii;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATUAMM M TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX HPEIMETOB IS
0oee OCO3HAHHOTO TOHHMMAHHUSA CYIIHOCTH MAaTepHAIbHOTO €IMHCTBA MHpA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLLY;

c(OPMUPOBAHHOCTH YMEHUI: TPOBOAUTH PACUETHI [TO XUMHUUECKUM (POpMyTIam
U YpaBHEHUSIM XHMUYECKHX pPEaKIUi C MCIOJIb30BAHUEM (U3NYECKUX BEIUYUH
(Macca, 00BbEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacU€Thl MO HAXOXKICHUI0O XUMHUYECKOW (QOpMyJibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB, MPOIAYKTaM
CrOpaHusi, MIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM IEATEIbHOCTH YEJIOBEKA, CBSI3aHHOU ¢ TIepepaboTKOM BEIEeCTB,
WCIIONIb30BaTh MOJYYCHHBIE 3HAHUSA ISl PUHSATUS TPAMOTHBIX PEIICHUN MpolieM
B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUIAHUPOBATH U TMPOBOAMUTH
XUMHUYECKUH DSKCHEPUMEHT (TOJIy4eHHE M U3YyYEHUE CBOICTB OpPraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIIMH YIJIEBOAOPOIOB pa3IMYHBIX KJIAcCOB M
KHUCJIOPOACOAEPKAIIMX OPraHUYEeCKUX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHusi ¢ BeHleCTBaMU U JIa0OpaTOPHBIM O0OpPYAOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YNbTATHI IKCIIEPUMEHTA, aHAJIM3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

co0JII0/1aTh MpaBUiIa FKOJIOTUYECKU I1eIeCO00pa3HOro MOBEAEHUS B OBITY U
TPYJOBOM JEATEIHLHOCTU B LEISX COXPAHEHUSI CBOETO 3JI0POBBS, OKpPY)KArOIIeH
MPUPOTHON CPEJIbI U JOCTUKEHHSI €€ YCTONYHBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OpPraHU3MBbI
oTpeeIEHHBIX OPTraHUYECKIX BEIIECTB, MOHMMas cMbIch mokaszarens [1/1K;

aHATM3MPOBATH I1EIeCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAIINK B PA3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-Hay4yHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAaInIo, TiepepadaThiBaTh €€ U CIOIb30BaTh B
COOTBETCTBUHU C IOCTABJICHHON y4eOHOM 3aauei.



11 KUIACC

[IpenmetHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W T03HABAEMOCTH SIBJICHUM NPUPOABI, O MECTEe M 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUM MPOOJIEM DKOJOTUYECKON, DHEPreTUUeCKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUN MUPOBO33pEHUS U OOIIEH KyJIbTYpbl UEJOBEKa, a TaKxkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU
cpexne;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraloINe MOHSATUS — XUMUUECKUU 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JJICKTPOHHAsE 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTAH, OCHOBHOE H
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUIMYECKAs] PpelIEéTKa, XUMHUYECKas peakius, pPacTBOpP, JJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs AJNEKTPOJUTHUECKON IUCCONUALUM, NEPUOIUYECKUIN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKAIIIUE B OCHOBE MOHUMAaHUSI MPUIUHHOCTH
Y CUCTEMHOCTH XMMHWYECKHUX SIBIICHHI; COBPEMEHHBIE MPEICTABIEHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIDHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX pEaKIui, TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX KX MPOTEKAHUSA, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JHUCHEPCHBIX CHUCTEMax; (PAKTOJIOrMYECKUEe CBEACHUSI O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MaCHOM UCTOIL30BAaHUU BAKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOM JIEATETbHOCTH YEJOBEKa, OOIIMX HAYYHBIX
MPUHIIATIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, UCIOJIH30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMUCAaHWU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUIH;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIIATh BAJIECHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XHMHYECKOW CBSI3M W THUNA KPUCTAIMYECKOM pemeéTKd, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTH YMEHUH: KJIacCU(PUIIUPOBATH: HEOPTAaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XUMUYECKUE PEAKLMU MO Pa3INYHbIM MIPU3HAKaM (UHMCITy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTeleHen
OKHMCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajuu3aropa W JIpYyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAHHUA U KPUTEPUHM Ui  KJjaccuuKaiuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(pOPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI EPUOANUECKOTO 3aKoHa /1.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOro OanaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMUYECKUX PEAKIU C y4ETOM MX DHEPreTUYECKUX XapAKTEPUCTHK, XapakKTep
M3MEHEHUSI CKOPOCTH XHMHYECKOM pPEaKUUMh B 3aBHCHUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEUICHHUs] XUMUYECKOTO PAaBHOBECHSI 0] BIMSIHUEM
BHeIIHKUX Bo3aecTBuil (mpuniuin Jle [latense);

C(OPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTh XUMHUYECKHE peakluH,
JeKalye B OCHOBE IPOMBIIIJIEHHOIO IIOJTYYEHUS CEpPHOM KHCJIOThI, aMMMAaKa,
oOle Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOACTB; LEJIECO00Pa3HOCTh
IPUMEHEHHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMM O METOAAaX HAyYHOrO
MO3HAHMS SIBICHUH NPUPOABl — HAOIIOJEHHE, W3MEpEeHHe, MOJCIMPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHMS IPUMEHATH 3TH 3HAHUS IPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HH;

c()OPMUPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBSI3b XMMUYECKHX 3HAHUU C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
00J1€€ 0CO3HAHHOTO MOHUMAaHUS MAaTepUaIbHOTO €INHCTBA MHUPA;

C()OPMUPOBAHHOCTb YMEHHUS MPOBOAUTH pacu€Tbl: C HCHOJIb30BAHHEM
NOHATUI «MaccoBasi JI0JIsI BEILIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHLIEHTPALUD»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peakuuy; 3HAYEHUsS BOJOPOJHOrO IMOKA3aTeNsl pacTBOPOB KUCIOT U IEJIOYEH C
U3BECTHOW CTEMEHbI0 AHMCCOIMAIMK; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
IPOJIYKTAa PEaKIMU, €CIU OJHO U3 MCXOAHBIX BEIIECTB JAHO B BHUJIE PAacTBOpA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT mpUMECH); 10JIM BBIXOJ1a TIPOAYKTA PEeaKIMK; 00bEMHBIX OTHOILICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITEIIbHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUA  DKCIEpPUMEHT  (IIPOBEIEHHWE  pPEaKIUud  HOHHOIO  OOMEHa,
MOATBEPKICHUE KaYE€CTBEHHOI0 COCTaBa HEOPraHUYECKUX BEUIECTB, ONPENCIICHHUE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHAMKATOPOB, H3YYECHHUE BIMSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOW  pEaKIUH, pELICHUE
JKCIIEPUMEHTAJBHBIX 3aJad no TemaMm «Mertamws» u  «Hemeramisl») c
coOrofieHueM MpaBuil 0€30MacHOr0 OOpalleHUs C BEIIECTBAMHU U JJAOOPaTOPHBIM
obopynoBaHueM, (GOpPMYIUPOBATh LEIb UCCIEIOBAaHUS, IPEICTABIIATh B pa3InuHON
dopMe  pe3ynabTaThl AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OLEHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLUMSMU IO BBIMOJHEHUIO Ja0OPaTOPHBIX XUMHUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4YHas
JAUTEpaTypa, CpeACcTBa MaccoBor MHPopManuu, IHTepHET U Apyrue), KpUTHIECKH
AHATM3UPOBATH XUMHUUYECKYI0 HH(POPMAITHIO, TIepepadaThIBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

Ne | HauMeHOBaHHe KoauuecTBo 4acos
n/ | pasgesioB M TEM Bcer | Kourpoabu | IlpakTuuec
I NporpaMmabl 0 ble padoThI KHe padoThl

JuiekTpoHHbIe (LU poBbIe) 00pa3oBaTelbHbIC PECYPChI

Pa3pnea 1. Teoperuyeckne 0CHOBBI OPraHUYeCKON XUMHH

[Ipenmer
OpraHUY€eCKOn
xumuu. Teopus
1.1 CTPOCHHS 8 1
OpPraHUYECcKUX
coeqnuueHnii A. M.

Bytnepona

https://resh.edu.ru/subject/lesson/6149/start/170388/

Wroro no pazneny 8

Pa3nen 2. Yraesoaopoabt

[IpenenbHbie
YTIIEBOAOPOIBI —
aJIKaHBbl,

2.1

THUKJI0aJKaHbI

https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-
nomenklatura-izomeriya

Henpenenbubie
YTJIEBOJIOPOJIbI:
2.2 aJIKEHEI, 14 1
aJIKaJIuCHBI,
AJIKUHBI

https://resh.edu.ru/subject/lesson/5412/main/212567/

ApomMaTHnueckue
2.3 YTIIEBOIOPOIBI 8
(apensr)

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/start/150494/

[Ipuponnsie
UCTOYHUKHU

24 4
YIJI€BOZ0PO/I0B U

uX nepepadboTka

https://uchebnik.mos.ru/composer3/lesson/1952172/view

lNanorennpousson https://foxford.ru/wiki/himiya/galogenalkany;
2.5 HbIE 4 1 https://foxford.ru/wiki/himiya/arilgalogenidy;
yTJIEBOIOPOLOB https://foxford.ru/wiki/himiya/vinilgalogenidy

Hroro mo pazneny 35

Paznen 3. Kuciiopoacoaep:xamme opranuyeckKue coeMHeHUs

3.1 Cruptbl. DeHon 11 1 https://resh.edu.ru/subject/lesson/4769/start/150550/
Kap6onunbueie
COCOAUHCHUA.
aAJIbACTU bl U .
https://resh.edu.ru/subject/lesson/4776/start/150604/;
KCTOHBI. e e . . . . .
3.2 21 1 https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-
KapboHnossie
ketonov
KHNUCJIOTEI.
Crnoxubie 3¢UpHI.
Kuper
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-
3.3 VrieBoasl 9 1 uglevodov; https://resh.edu.ru/subject/lesson/6150/start/150687/;
https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coeInHeHnst
AMUHEL. o . o
41 AMIHOKHCIOTEL 12 1 5 https://foxford.ru/wiki/himiya/aminy-anilin;

benku

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://uchebnik.mos.ru/composer3/lesson/1952172/view
https://foxford.ru/wiki/himiya/galogenalkany
https://foxford.ru/wiki/himiya/arilgalogenidy
https://foxford.ru/wiki/himiya/vinilgalogenidy
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://foxford.ru/wiki/himiya/aminy-anilin
https://resh.edu.ru/subject/lesson/4743/start/150742/

Uroro no pazneny 12

Paznen 5. BoicOkoMOJIeKYJISIPHBIE COCMHEHUS

https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniva;
Bricokomonekynsp . . . .
51 6 1 https://uchebnik.mos.ru/material view/atomic objects/7575952?menuRef
HBIC COCOINHCHU A
errer=catalogue
Hroro mo pazneny 6
OBIIEE
KOJIMYECTBO
YACOB I1O 102 4 6
ITPOTPAMME



https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue

11 KUIACC

N HaumenoBan | KoanvecrBo yacoB
: ue pa3jiesioB
n/ H TeM Bcer | Konrpoabn | IlpakTuueck | DJIeKTPOHHbIE (LH(POBLIE) 00pPa30BaTe/IbHbIE PECYPChI
1 HpOrpaAMMEL 0 ble padoThbI e padoTnbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crtpoenne
aToma.
[Tepuognueck
Wil 3aKOH U
11 [Mepnognueck 9 https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer
asi cucrteMa =catalogue
XUMHUYCCKUX
3jieMeHToB /I.
H.
Menaeneera
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer
=catalogue;
Crtpoenne https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferre
12 BEIECTBA. 11 1 r=catalogue;
MHoroo0pazu https://uchebnik.mos.ru/material_view/atomic_objects/11135465?menuReferre
€ BEIIECTB r=catalogue;
https://uchebnik.mos.ru/material _view/atomic_objects/11490140?menuReferre
r=catalogue
13 XAMHYCCKHE 19 1 3 https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferr
peaxuuu er=catalogue
Wroro mo pazneny 39



https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135465?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135465?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11490140?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11490140?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue

Pa3znen 2. Heopranuueckasi xumust

2.1 Hemeraiuint 31 https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material _view/atomic_objects/10930590?menuReferre
2.2 MeTtanisl 23
r=catalogue
Hroro mo pazaeny 54

Paznesa 3. XumMus ¥ Ku3Hb

MeTtonsl
IIO3HAHUA B . . . . .
https://uchebnik.mos.ru/material view/atomic objects/7529688?menuReferrer
3.1 XUMMUH. 9
=catalogue
Xumus v
JKN3Hb
Hroro mno pazneny 9
OBIIEE
KOJIMYECTBO 102
YACOB I1IO

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529688?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529688?menuReferrer=catalogue




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bce
ro

Kounrpoasn
HbIe
padoThbI

IMpakTnue
CKHe
padoThI

Jlara
usyue
HUSA

DJIeKTPOHHBIEe HU(pPOoBbIe 00pa3oBaTe/lbHbIC PECYpPChI

IIpenmer u
3HAauYCHHUE
OpraHUYECKOn
XUMUU,
MPEACTABIECHUE O
MHOT000pa3uu
OpPraHUYECKUX
COCIIMH CHUI

https://resh.edu.ru/subject/lesson/6149/start/170388/

DNEeKTPOHHOE
CTpOEHHE aToMa
yriaepozaa
(ocHOBHOE M
BO30YyX/1EHHOE
COCTOSIHUSA).
BanenTHsie
BO3MOXKHOCTHU
aToma yriepoza

https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda

Xumuaeckas
CBS3b B
OpraHUYECKUX
COETUHEHUSX.
MexaHu3MbI

https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-

organicheskih-soedineniyah



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah

o0Opa3oBaHMs
KOBaJICHTHOM
CBSI3M, CIIOCOOBI
pa3phbiBa cBsA3EH

Teopus cTpoenus
OpraHUYECKUX
COeMHEHUM A.
M. bytnepoBa

https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-

soedineniy-a-m-butlerova

Bunel nzomepun:
CTPYKTypHas,
IIPOCTPaHCTBEHHA
1. DIIEKTPOHHBIE
3¢ dexTs B
MOJIEKYJIaxX
OpPraHUYeCcKUX
COCJIUHECHUN

https://foxford.ru/wiki/himiya/vidy-izomerii

[IpencraBnenue o
KJIacCH PrKaIuu
u
cUCTeMaTH4ecKast
HOMEHKJIaTypa
(IUPAC)
OpPraHUYEeCKUX
BEILIECTB

https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalog
ue

Knaccuuxanus
peakuui B
OpraHUY€eCcKOin
XUMHUHU

https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-
organicheskoy-himii



https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/vidy-izomerii
https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalogue
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii

CucreMatu3anus
U 0000111eHnE
3HAHUM T10 TEME
KontponbsHas
pabota Nel

AJKaHBIL:
TOMOJIOTHYECKUI
psina, oomas
opmyuna,
HOMEHKJIaTypa 1
u30Mepusl,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOCHHE
MOJIEKY I

https://uchebnik.mos.ru/material _view/atomic objects/11305280?m

enuReferrer=catalogue;

https://uchebnik.mos.ru/material _view/atomic objects/9761017?me

nuReferrer=cataloque

10

dusznueckue u
XUMHYECKHE
CBOICTBA
aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/main/150012/

11

Haxoxnenue
aJIKaHOB B
MIPUPOJIE.
Cr1oco0b1
MOTy4YEHUS U
MIPUMEHEHUE
aJIKaHOB

https://uchebnik.mos.ru/material _view/atomic objects/9760997?me

nuReferrer=catalogue

12

[luknoankaHbl:
obmras popmya,
HOMEHKJIATypa 1

https://uchebnik.mos.ru/composer3/lesson/1934797/view



https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/composer3/lesson/1934797/view

u3oMepus,
0COOEHHOCTH
CTpOEHUS U
XUMHYECKUX
CBOICTB,
CroCoObI
MIONTyYSHHUS |
MIPUMEH EHUE

13

Pemenue
pacy€THbIX 3a/1a4
Ha onpezeneHue
MOJIEKYJISIPHOM
(hopMyIIBI
OpraHUYeCcKOro
BEIIEeCTBA I10
MAaCCOBBIM JOJISIM
aTOMOB
9JIEMEHTOB,
BXOJSIINX B €ro
COCTaB.
CucreMaTu3anus
H 0000111eHNE
3HAHUM I10 TEME

https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva,;

14

AJKEHBI:
TOMOJIOTHYECKUH
psia, obmmas
opmyuna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U

https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-

nomenklatura-izomeria-fizicheskie-svoistva



https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva

IIPOCTPAHCTBEHHO
€ CTpOeHHE
MOJIEKYL.
CrpykTtypHas u
LUC-TpaHC-
nuzomepus
aJIKEHOB

duznueckue n

XUMHYICCKHUE https://uchebnik.mos.ru/material _view/atomic_objects/77127847me
15 CBOICTBa nuReferrerzca_taloque$ o _ _

aJIKCHOB. https://uchebnik.mos.ru/material _view/atomic_objects/77198807?me

IIpaBuio nuReferrer=catalogue

MapkoBHUKOBA

CnocoOb1
16 MOJTYYCHHS U https://uchebnik.mos.ru/material_view/atomic_objects/9766601?me

MIPUMEHEHUE nuReferrer=catalogue

AJIKCHOB

IIpakTrueckas

paborta Ne 1 o

TEMC . . . . .

https://uchebnik.mos.ru/material _view/atomic_objects/7763332?me
17 "ITonyuyeHue —
nuReferrer=catalogue

J9THJICHA U

HN3Y4YCHHC €TI0

cBOMCTB"

Pemrenne

pacu€THBIX 3a1a4
18 Ha OoIpeJieleHne https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva;

MOJIEKYJIIPHOU
(bopmyIbl



https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue$
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue$
https://uchebnik.mos.ru/material_view/atomic_objects/7719880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7719880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva

OpPraHu9YecKoro
BEIIECTBA 110
KOJIMYECTBY
BelecTBa (mMacce,
00BEMY)
IIPOIYKTOB
peaxuuy,
HNCXOOAHBIX
BEIIECTB .

19

AJKaaueHsl:
CONPSKEHHBIE,
M30JIMPOBAHHbIE,
KyMYJIMPOBaHHBIE
. OcobenHocTn
AIEKTPOHHOTO
CTpOEHUS

https://uchebnik.mos.ru/material _view/atomic objects/9819470?me

nuReferrer=catalogue

20

XuMHUYECKue
CBOIiCTBa
CONPSDKEHHBIX
JIMCHOB

https://uchebnik.mos.ru/material view/lesson templates/945802?me

nuReferrer=catalogue

21

Crioco0On1
MOJTyYCHHS
MPUMEH CHHE
aJIKaIMEHOB

https://uchebnik.mos.ru/material view/atomic objects/3687792?me

nuReferrer=catalogue;

https://uchebnik.mos.ru/material_view/lesson templates/1943784?m

enuReferrer=catalogue

22

AJKUHEL
TOMOJIOTHYSCKHUM
psia, obmmas
opmysna,
HOMEHKJIaTypa,

https://uchebnik.mos.ru/material view/atomic objects/97611227me

nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/945802?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/945802?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3687792?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3687792?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue

JIEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTpoeHue
MOJIEKY I,
¢buznueckue
CBOMCTBA

23

XUMHYECKHE
CBOIICTBa
aJIKMHOB

https://uchebnik.mos.ru/material

view/atomic

objects/9761057?me

nuReferrer=catalogue;

https://uchebnik.mos.ru/material

view/atomic

objects/7770634?me

nuReferrer=catalogue;

24

KauectBenurie
peakiuu Ha
TPONHYIO CBSI3b

https://uchebnik.mos.ru/material

view/atomic

objects/8363817?me

nuReferrer=catalogue

25

Cnoco0On1
MOJIYYEHHUS U
IIpUMEHEHUE
AJIKNHOB

https://uchebnik.mos.ru/material

view/atomic

objects/98195067me

nuReferrer=catalogue;

https://uchebnik.mos.ru/material

view/atomic

objects/83926127me

nuReferrer=catalogue

26

Pemenue 3amaq:
pac4€Tel Mo
YpaBHEHUIO
XUMHYECKOU
peakiuu.
Onpenenenue
JIOJI BBIXOJIa
MPOJTYKTOB
peakiuu ot
TEOPETUYECKU
BO3MOIKHOTO.



https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7770634?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7770634?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8363817?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8363817?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8392612?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8392612?menuReferrer=catalogue

27

Cucrematu3anus
U 0000111eHnE
3HAHUH 10 TEME

https://uchebnik.mos.ru/app player/412912?material type=GameAp
p

28

ApeHsl:
TOMOJIOTHYECKUM
psia, obmas
hopmyaa,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
IPOCTPAHCTBEHHO
€ CTpoeHue
MOJIEKYJ OeH3011a
U TOJIyOJ1a, UX
¢dusndeckue
CBOMCTBa

https://uchebnik.mos.ru/material_view/atomic objects/11159449?m
enuReferrer=catalogue

29

XUMHUYECKHUE
CBOMCTBA apEHOB:
peakiuu
3aMeIeHUs

30

XUMHUYECKHUE
CBOWICTBA apEHOB:
peakuuu
MPUCOECTUHEHHUS,
OKHCJICHUE
TOMOJIOT OB
Oen3ona

https://uchebnik.mos.ru/material _view/atomic objects/98195167me
nuReferrer=catalogue;
https://uchebnik.mos.ru/composer3/lesson/1982547 [view

31

Ocobennoctu
XUMHUYCCKUX
CBOMCTB CTHPOJIa



https://uchebnik.mos.ru/app_player/412912?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/412912?material_type=GameApp%20
https://uchebnik.mos.ru/material_view/atomic_objects/11159449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819516?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819516?menuReferrer=catalogue
https://uchebnik.mos.ru/composer3/lesson/1982547/view

32

Pemrenne
pacu€THBIX 33124
Ha ompejieneHne
MOJIEKYJIIPHOU
(hopMyIbI
OpraHUYECKOro
BEIIleCTBA

33

Crioco0bI
TOJTyYCHHS U
IpUMEHEHHE
apeHoB

34

T'emernueckas
CBSI3b MEXKY
Ppa3InYHBIMU
KJaccaMu
YTJIEBOJIOPOIOB

35

Pacuérrl 1o
YpaBHEHUSIM
XUMHYECKUX
peakuuii.
CucreMatu3anus
1 000011IeHNE
3HAHUM I10 TEME

36

ITpuponHslii ras.
ITonyTHBIE
He() TSHBIC Ta3bl

https://uchebnik.mos.ru/material view/lesson templates/1952172?m

enuReferrer=catalogue;

https://uchebnik.mos.ru/material view/atomic objects/7784153?me

nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/lesson_templates/1952172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1952172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7784153?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7784153?menuReferrer=catalogue

37

Kamennsiii yroas
U IIPOJLYKTBHI €r0
nepepadboTKu

38

Hedtsb 1
CrocoObI eé
nepepaboTKu.
[Ipumenenue
IPOJIYKTOB
nepepadoTKu
HedTH

https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov

39

T'emernueckas
CBSI3b MEKY
pa3IMYHBIMU
KJaccaMu
YIJIEBOIOPOIOB

https://uchebnik.mos.ru/material/app/312209?menuReferrer=catalog

ue

40

I'anorenonpouss
OJTHBIC
YTJIEBOJIOPO/IOB:
3IEKTPOHHOE
CTPOCHHE;
peakiuu
3aMelleHus
rajoreHa

41

HeiicTBue
IIeIo4cii Ha
raJoreHITPON3B O/
HbBIE.
BzaumopeiictBue
JIATaJIOreHAJIKaHO



https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://uchebnik.mos.ru/material/app/312209?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312209?menuReferrer=catalogue

B C MAarHHUEM U
IUHKOM

42

CucremMaTn3anus
H 0000111eHHE
3HAHUH T10
pazneny
"VYraeBogoposr"

https://uchebnik.mos.ru/material view/lesson templates/1970062?m

enuReferrer=catalogue

43

KontponpHas
paborta N2 no
TeMe
"VYraeBogopoasr"

https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-

profilnom-urovne-6571897.html

44

IIpenensHbIe
OJHOATOMHBIE
CITUPTHI:
TOMOJIOTHYECKH U
psna, oomias
opmyuna,
CTPOCHHUE
MOJIEKYJI,
n30Mepus,
HOMEHKJIaTypa,
KJIacCH (PUKaIHs,
dbusndeckue
CBOICTBA

45

XuMmudeckne
CBOMCTBa
MpeAeIbHbBIX
OJTHOATOMHBIX
CIIUPTOB



https://uchebnik.mos.ru/material_view/lesson_templates/1970062?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1970062?menuReferrer=catalogue
https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-profilnom-urovne-6571897.html
https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-profilnom-urovne-6571897.html

46

Cnoco0On1
IOJYYCHHUA U
IIPUMEH EHUE
OAHOATOMHBIX
CIIMPTOB

47

ITpocTeie a¢upsr:
HOMEHKJIATypa U
u3oMepus,
0COOEHHOCTHU
(bu3HYeCcKUX U
XHMHYECKUX
CBOMCTB

48

MHoroaToMHEBIE
CHUPTHI:
STUJICHTIINKOJIb U
TJIMIEPUH, UX
buznyeckue u
XUMHUYECKUE
CBOIiCTBa

49

CrrocoOnI
TOJTyYCHHS U
IpUMEHEHHE
MHOI'0aTOMHBIX
CIIMPTOB

https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalog
ue

50

deHou: CTpOoeHHE
MOJIEKYJIbI,
¢buznueckue
CBOMCTBA.

https://uchebnik.mos.ru/material view/atomic objects/10475631?m
enuReferrer=catalogue



https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10475631?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10475631?menuReferrer=catalogue

TokcuyHOCTH
(benona

51

XUMHUYECKHE
cBoiicTBa (heHoma

52

Cnoco0bl
HOHY‘-ICHI/ISI u
IIPUMEHEHUE
(denomna

53

IIpakTrueckas
paborta Ne 2.
Pewenne
SKCIEPUMEHTAb
HBIX 33/1a4 110
teme "CnupThl U
benobr"

https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalog

ue

54

Cucrematuszanus
1 0000111eHnE
3HAHUH 10 TEME

https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalog

ue

55

Anpaeruans! U
KETOHBI:
ANEKTPOHHOE
CTpOEHHE
KapOOHHUIILHOM
TPYIIIIBL;
TOMOJIOTHYECKH €
psabl, oOmas
opmyuna,
HU30MEpHs U
HOMEHKJIATypa

https://uchebnik.mos.ru/material _view/atomic objects/74116627me

nuReferrer=catalogue



https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411662?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411662?menuReferrer=catalogue

56

Anpneruas! u
KETOHBI:
¢buznyeckue
CBOICTBA;
peakiuu
MIPUCOETUHEHHUS

57

Peakmun
OKHCJICHUS U
KauyeCTBEHHBIC
peakiuu
aJIbJICTHUJIOB U
KETOHOB

58

Cnoco0On1
IIOJIyYEHUS
AJIBACTUOA0B U
KETOHOB

59

OOHOOCHOBHBIC
npesebHbIe
KapOOHOBBIE
KHCIIOTEHI,
0COOEHHOCTHU
CTPOCHUS UX
MOJICKYJI

https://uchebnik.mos.ru/material view/atomic objects/10782049?m

enuReferrer=catalogue

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
¢buznueckue
CBOICTBA

https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalog

ue



https://uchebnik.mos.ru/material_view/atomic_objects/10782049?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10782049?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalogue

61

XuMmudeckue
CBOICTBA
npeaeTbHbIX
OJHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

62

Ocobennoctu
CBOMCTB
MYypaBbUHOU
KHCJIOTHI.
MHuoroo0pasue
KapOOHOBBIX
KHCJIOT

63

Ocobennoctu
CBOMCTB:
HEMpeieNbHbIX U
apoMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCHKapOOH
OBBIX KHCJIOT.
[IpencraBurenu
BBICIIINX
KapOOHOBBIX
KHCIIOT

64

ITonsitue o
MIPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT




65

Crioco0bl
MOJTYYCHUS U
MIPUMEHEeHUE
KapOOHOBBIX
KHCJIOT

66

CrnoxHbIC
3¢upsI:
TOMOJIOTHYECKU I
psina, oomas
opmyuna,
u30MepHs U
HOMEHKJIaTypa

https://uchebnik.mos.ru/material _view/atomic_objects/7526883?me

nuReferrer=catalogue

67

dusnyecKkue u
XUMHUYECKUE
cBolicTBa 3GUpoOB

68

Pewenne
pacuE€THBIX
3a7a4: Mo
YpaBHEHUIO
XUMHUYECKON
peakuuu, Ha
OIpezeeHne
MOJIEKYJISIPHOMN
hopMyIIBI
OpPraHUYECKOro
BEIL[ECTBA

69

[IpakTueckas
pabora Ne 3.
Pemenne



https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue

IKCIIEPUMEHTAJIb
HBIX 33]1a4 110
TeMe
"KapOoHoBBIE
KHCJIOTHI.
CnoxHble

s¢upsr"

70

Kupsl: ctpoenue,
(duszndeckue u
XUMHUYECKUE
CBOMCTBA
(ruzmposus)

https://uchebnik.mos.ru/material_view/atomic objects/10859247?m

enuReferrer=catalogue

71

Ocobennoctu
CBOIMCTB KM OB,
coaepKaInx
OCTaTKU
HENpeeNbHbIX
KHUPHBIX KUCIIOT.
Kupel B ipupone

72

Mpl11a KaK CoJu
BBICIINX
KapOOHOBBIX
KHUCIIOT, HX
MOJOIIIEe
JICUCTBHE.
ITonstue o
CUHTETHYECKUX
MOIOIIIUX



https://uchebnik.mos.ru/material_view/atomic_objects/10859247?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10859247?menuReferrer=catalogue

CpeacTBax
(CMC)

73

T'emetnueckas
CBS3b
YIJIEBOIOPOIOB U
KHUCJIOPOJICOIEPHK
anmmx
OpraHUYECKUX
BEIIECTB

74

Pacuérrl 10
YPaBHEHHSIM
XUMHYECKIX
peakuui

75

CucremMaTu3anus
U 0000111eHnE
3HAHHUHU II0 TEME

76

Ob6mas
XapaKTepPUCTUKA
yIJIE€BO/IOB U
KJIacCH (PUKaIus
YTIIE€BO/IOB
(MoOHO-, u- 1
MIOJI CaXapH/ibl)

https://uchebnik.mos.ru/material view/atomic objects/108602647m

enuReferrer=catalogue

77

MoHocaxapuabl:
¢dusngeckue
CBOICTBa U
HAXOXJIEHUE B
npupoe



https://uchebnik.mos.ru/material_view/atomic_objects/10860264?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10860264?menuReferrer=catalogue

78

[Ipumenenue
TJIFOKO3BI, €€
3HAuYCHUE B
JKU3HEICSATEIHHO
CTH OpraHu3ma

79

Jucaxapunsl:
caxaposa,
MajbTOo3a U
JIaKTO3a.
Haxoxxnenue B
pUPOJIE U
MIPUMEHCHHUE
JcaxapuaoB

80

[Tomcaxapuast:
CTpOEHUE
MaKpOMOJIEKYI,
buznyeckue u
XUMHUUYECKUE
CBOMCTBA,
IIPUMEHEHNE

https://uchebnik.mos.ru/material view/atomic objects/107073677m

enuReferrer=catalogue

81

ITousitue 00
UCKYCCTBEHHBIX
BOJIOKHAX

82

Pemenne
pacyeTHbIX 3a]1a4
Ha OnpeaeieHue
JIOJIM BEIXOJ1a
MpOJIyKTa
peakiuu ot



https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue

TEOPETUUECKU
BO3MOXKHOT'O

83

CucremMaTn3anus
H 0000111eHHE
3HAHUH T10
pazneny

84

KonTponpHas
pabota Ne3 o
TeMe
"Kucnopoaconep
xKalue
OpraHu4eckue
coeuHeHus"

85

AMUHBIL:

KJIacCH (PUKaIIHS,
CTpOCHHE
MOJIEKYJI, 00 1Ias
opmyua,
n30Mepus,
HOMEHKJIATypa |
¢busngeckue
CBOMCTBA

86

XuMudeckue
CBOMCTBa
amu(paTHIECKUX
aAMHHOB

87

AHumy:
CTpOCHHE
AHWIMHA,




ocobeHHOCTH
XUMHAYECKUX
CBOMCTB aHUJIMHA

88

Crioco6sl
TIOJTyYCHHUS U
MIPUMEH CHUE
amQaTHIECKUX
aMHHOB

89

AMMHOKUCIOTHI:
HOMEHKJIATypa U
n30Mepusi,
¢buznyeckue
CBOIICTBA.
OTnensHBIC
MPEICTABUTENHN
0-AMHUHOKM CJIOT

90

XuMudeckue
CBOMCTBA
AMUHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAaYEeHHE
AMHHOKHCJIOT.
Cunrte3 u
TUPOJIN3
MIENTUI0B

https://uchebnik.mos.ru/material _view/atomic objects/10325185?m

enuReferrer=catalogue

91

benku kak
MPUPOIHBIE
MOJUM EPHI;

https://uchebnik.mos.ru/material view/atomic objects/88245377?me
nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10325185?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325185?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8824537?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8824537?menuReferrer=catalogue

CTPYKTYPBI
O€JIKOB

92

XUMHAYECKUE
CBOICTBa OEJIKOB

93

AzoTrcoaepxaiiu
e
reTepOIUKINYECK
Y€ COCTMHEHHUS.
Hyxnennoseie
KHCIIOTBI: COCTaB,
CTpOEHHuE 1
Ounonornyeckas
poJib

https://uchebnik.mos.ru/material view/atomic objects/109113907?m

enuReferrer=catalogue

94

IIpakTudeckas
pabota Ne 4.
Pewenne
IKCIIEPUMEHTAIh
HBIX 33J1a4 110
TeMe
"AzoTcoaepraiil
Ve OpraHu4ecKue
coequueHusa"

95

[IpakTueckas
paborta Ne 5.
Pewenne
JKCIIEPUMEHTAJIh
HBIX 33J1a4 110
TeMe
"Pacno3naBanue

https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalog
ue



https://uchebnik.mos.ru/material_view/atomic_objects/10911390?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10911390?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalogue

OpPraHUYECKUX
coequueHni"

96

OcHOBHEIE
MOHATHS XUMHH
BBICOKOMOJIEKYJISI
PHBIX
COCJIMHCHUH U
METOJIbI UX
CUHTE3a —
MOMUMEPU3ALUS
u
MOJIMKOHASH CaIlk
'

97

IImacTmacckr.
VTummsamnus u
nepepadboTka
IUIACTHKA

98

DnacToMepsl:
HAaTypajbHbIN
CUHTETHYECKHUE
Kaydyku. Pe3nna

https://uchebnik.mos.ru/material view/atomic objects/98195297me

nuReferrer=catalogue

99

Bomokna:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,
CHUHTETUYECKHE.
[Tommmepsbt
CIELUAJILHOTO
Ha3HaYEHUS



https://uchebnik.mos.ru/material_view/atomic_objects/9819529?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819529?menuReferrer=catalogue

10

[IpakTueckas
pabota Ne 6.
Perenue
SKCIIEPUMEHTAJIb
HBIX 3324 110
TeMe
"Pacmo3naBanue
IUIACTMACC U
BOJIOKOH"

10

0O0001IeHne u
CHCTEMaTH3aIH
H3Y4YEHHOI0
Marepuasa mno
TeMeE
"BricokoMoOIeKyI
SIPHbBIE
coenuHeHU"

10

Hrorosas
KOHTpPOJIbHAS
paboTa 1o Kypcy
"Opranuueckas
xuMmust"

OBILEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102




11 KUIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Ko 0
Bee HTPOJIb

ro

HbIC

padoThbI

IIpakTnue
cKHe
padoThbI

Jlara
usyue
HHS

JJIeKTPOHHBIe HU(POBbIe 00pa3oBaTeNbHbIE PECYPChI

Atom. CocTaB
ATOMHBIX SAEP.
XuMudeckui
ayieMeHT. M30ToImn!

Crpoenue
ANEKTPOHHBIX
000JI0Y€EK aTOMOB,
KBaHTOBbIC YHCIIa

Knaccu ukanus
XUMHYECKUX
3JIEMEHTOB (s-, pP-,
d-, f-amemenThI)

https://uchebnik.mos.ru/app player/418507?material type=GameA
pp

Pacnipenenenue
JJIEKTPOHOB T10
aTOMHBIM
opouTaIAIM

https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalo
gue

DNEKTpOHHBIE
KOHQUTYypaLuuu
aTOMOB 3JIEMEHTOB
B OCHOBHOM U
BO30YKIIEHHOM
COCTOSIHUH

https://uchebnik.mos.ru/material view/atomic objects/76118227m
enuReferrer=catalogue



https://uchebnik.mos.ru/app_player/418507?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/418507?material_type=GameApp%20
https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7611822?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7611822?menuReferrer=catalogue

DNEeKTpOHHBIE
KOH(HUTYparu
MOHOB.
DneKTpooTpHIIaTe
THHOCTH

Ilepnonnueckuii
3aKOH U
ITepnonnueckas
cucrema
XUMHUYECKUX
anemenToB /. U.
Menpeneesa, CBs3b
C COBPEMEHHOI
TEOpUEN CTPOCHUS
aTOMOB

https://uchebnik.mos.ru/material _view/atomic_objects/76032897m
enuReferrer=catalogue

3aKOHOMEPHOCTH
W3MEHEHUS
CBOWCTB
XUMHYECKUX
AJIEMEHTOB U
00pa3yeMbIX UMHU
MPOCTBIX H
CITO’)KHBIX BEIIECTB
0 TPyIIaM u
nepruoaam

https://uchebnik.mos.ru/app player/4187627material type=GameA
pp

Cucrematu3anus u
0000111eH1E
3HAHHUHU II0 TEME



https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/app_player/418762?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/418762?material_type=GameApp%20

10

Bunnl xumuueckoi
CBsI3U. MexaHH3MbI
o0pa3oBaHHS
KOBaJICHTHOM
CBSI3U.
Bonoponnas cBsi3b.
MexMOIEeKyYJIIpHBI
€ B3aMMOICH CTBUSA

https://uchebnik.mos.ru/app player/261214?material type=GameA
pp

11

BanenTtHocTh 1
BaJICHTHBIC
BO3MOXKHOCTH
atoMmoB. CBA3b
3JIEKTPOHHOM
CTPYKTYPbI
MOJIEKYJI C UX
reOMETPUYECKUM
CTPOCHHEM

https://uchebnik.mos.ru/material view/atomic objects/74117967m
enuReferrer=catalogue

12

[IpencraBnenus o
KOMIIJICKCHBIX
COCTUHCHUSIX
COCTaB B
HOMEHKJIaTypa

13

BemectBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOIO
crpoeHust. Tumnsl
KPUCTANIMYECKUX
pEIIETOK U
CBOICTBA BEIICCTB

https://uchebnik.mos.ru/material view/atomic objects/76333107m
enuReferrer=catalogue



https://uchebnik.mos.ru/app_player/261214?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/261214?material_type=GameApp%20
https://uchebnik.mos.ru/material_view/atomic_objects/7411796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633310?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633310?menuReferrer=catalogue

14

ITonsTHE O
JIUCTIEPCHBIX
CHCTEMax.
IIpencraBnenue o
KOJJTOMTHBIX
pacTBopax

15

HWcTunneie
pacTBOPBHI:
HaCBIIICHHBIE U
HEHACHIIICHHBIE,
pacTBOPUMOCTS.
Kpucramnoruapar
BI

16

Cnoco0On1
BI)Ipa)KCHI/Ifl
KOHIICHTpAL 1
pacTBOpOB

17

Pemenne 3agau c
HCIOJIb30BaHUEM
MOHATUMN
"MaccoBas q0JIA
pacTBOPEHHOTO
BenecTna',
"MoJIsipHast
KOHIIEHTparus"

18

Knaccudukanus n
HOMEHKJIaTypa
HCOPraHu4eCKux
BEIIECTB




19

Cucrematusanus u
0000111eH1E
3HAHUH 10 TEME

https://uchebnik.mos.ru/material _view/atomic_objects/7651450?m
enuReferrer=catalogue

20

KonTponpHas
pabota Nel mo
temam "CTpoeHue
aTroMma.
Ilepnoanueckuii
3aKOH U
Ilepnonnueckas
cucTemMa
XUMHYECKUX
anemenToB /. U.
Mennenecena",
"Ctpoenue
BEIeCTBRA.
Mmuoroo0pa3sue
BerecTB"”

21

Knaccuuxanus
XUMHYECKUX
peakuui B
HEOPraHUYECKOU U
OpraHUYECKOn
XUMUH. 3aKOH
COXpPaHEHHS MacChl
BEILIECTB; 3aKOH
COXpaHEHHS U
MpEeBpAILICHUS
SHEPIruu Npu



https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue

XUMHYECKUX
peaxusx

22

TennoBsie

3¢ eKThI
XUMHYECKUX
peakuuii.
Tepmoxumuyeckue
YpaBHEHHUs

https://uchebnik.mos.ru/material _view/atomic objects/11159073?

menuReferrer=cataloque

23

Breraucnenns 1o
YpaBHEHHUIM
XUMHYECKIX
peakuui u
TEPMOXHUMUY ECKUM
YPaBHEHHSIM

24

CxkopocThb
XUMHYECKON
peakunu, eé
3aBUCUMOCTD OT
pa3ITMYHBIX
(hakTOpOB.
Kartanus u
KaTaln3aTopbl

25

T'omorennrie u
reTepOr eHHbIE
peakuuu

26

IIpakTudeckas

pabota Ne 1 o
teme "Bausaue
pa3IMYHBIX



https://uchebnik.mos.ru/material_view/atomic_objects/11159073?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159073?menuReferrer=catalogue

(akTopoB Ha
CKOpPOCTh
XUMHYECKOU
peakun"

27

OO6patumeble u
HeoOpaTuMble
peaxIuu.
XHUMHUYECKOE
paBHOBecue

https://uchebnik.mos.ru/material view/atomic objects/114222247

menuReferrer=cataloque

28

IIpakTnueckas
paborta Ne 2 o
teMe "BausHue
pa3IMYHBIX
(akTopoB Ha
IIOJIOKEHUE
XUMHUYECKOTO
paBHOBecus"

29

DIIEKTPOIMTUYECKA
s TUCCOIAAIUS.
CHulbHBIE U

crnabble
ANEKTPOJIUTHI.
CreneHp
JIHACCOLIMALIIN

https://uchebnik.mos.ru/material_view/atomic_objects/11135588?

menuReferrer=catalogue

30

Honnoe
MIPOU3BEICHUE
Boabl. Cpena
BOJHBIX
pacTBOPOB.



https://uchebnik.mos.ru/material_view/atomic_objects/11422224?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11422224?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135588?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135588?menuReferrer=catalogue

Bonoponnbiii
nokaszarenb (pH)
pacTtBopa

31

I'mpposns conei.
Peaxmun,
MPOTEKAIOIIHE B
pacTBOpax
3JIEKTPOJIUTOB

https://uchebnik.mos.ru/app player/5053527material type=GameA
pp

32

IIpaktnueckas
paborta Ne 3 o
TeMe
"Xumunueckue
peaxuu B
pacTBopax
3IEKTPOIUTOB"

33

OKHMCIUTEIBHO-
BOCCTAaHOBHUTEIHHBI
€ peaKkiuH.
Baxueiimue
OKUCIUTEIH U
BOCCTaHOBUTEIH

34

MeTton
IEKTPOHHOTO
(27IEKTOHHO-
HWOHHOT0) OajaHca

35

DnekTponu3
pacTBOpOB U
pacrniaBoB
BELIECTB

https://uchebnik.mos.ru/app player/377673?material type=GameA
pp



https://uchebnik.mos.ru/app_player/505352?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/505352?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/377673?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/377673?material_type=GameApp%20

36

Pemrenue 3amau
pPa3JIMYHBIX THUIIOB.
Pacuérnl Mmacchl
(00Bbéma,
KOJIMYEeCTBa
BEII[ECTBA)
MPOJYKTa
peaxkuuu, eciu
OIHO 13 BEIISCTB
JIaHO B BHJIC
pactBopa ¢
onpenenEHHON
MacCOBOH HojIeH
pacTBOPEHHOTO
BEIIECTBA;
MacCcOBOM JOJH U
MOJISIPHOM
KOHIICHTpAIUH
BEIIlECTBA B
pacTtBope.

37

Pemenne
KOMOMHUPOBAHHBI
X 3a7ad4.

38

CucreMaTu3anus u
00001IcHNE
3HAHUH I10 TEME
"XuUMHUEeCKHe
peakuun"




39

KonTponpHas
pabota Ne2 1o
TEME
"Xumuueckue
peakuun"

40

ITonmoxxenue
HEMETaJIJIOB B
ITepuonnueckoit
CHUCTEME
XUMHUYECKUX
anemenToB /l. H.
Menneneesa u
0COOEHHOCTH
CTPOCHHS UX
aTOMOB.
dusznueckne
CBOIiCTBa
HEMETaJIJIOB

41

Amtorponus
HEMeTaJuIoB (Ha
npuMepe
KHCII0pOAa, Cephl,
tdocdopa u
yriiepoja)

42

Bonopon:
MOJTy4YeHuUe,
(busznueckue u
XUMHUYSCKHUE




CBOMCTBA.
T'uapubt

43

l"anorensr:
HaxO0XJ[CHUE B
MPUPOJIE, CTIOCOOBI
TTOJTYYCHHSI,
¢buznyeckue u
XUMHUYECKHUE
CBOMCTBA

44

lNanorenoBonopon
bl. Bakueiimme
KHUCIIOPOACOIEpHKA
1€ COCAUHEHUS
rajoreHoB

https://uchebnik.mos.ru/material view/atomic objects/10862208?

menuReferrer=catalogue

45

JlaGopaTopHbIC U
IIPOMBIIIIEHHBIE
CIOCOOBI
MOTYYEHHUS
rajoreHoB.
[Ipumenenue
rajioreHoB U Ux
COeIMHEHUN

46

[IpakTueckas
pabota Ne 4.
Pewenne
SKCIIEPUMEHTAJIbH
BIX 33124 TI0 TeMeE
"T'anorensr"



https://uchebnik.mos.ru/material_view/atomic_objects/10862208?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10862208?menuReferrer=catalogue

47

Kucnopon:
nabopaToOpHBIE U
MIPOMBIIIIICHHBIE
CIIOCOOBI
MONTyYeHHS,
¢dusnueckue u
XUMHYECKUE
coiictBa. O30H.
IIpumenenue
KHCIIOpOJa M 030HA

48

OKcHuabpl 1
TIEPOKCHIBI

https://uchebnik.mos.ru/material_view/atomic objects/108613977?

menuReferrer=catalogue

49

Pemenue 3amau Ha
ONpeIeSICHUE 10U
BBIXO/Ia IPOAYKTa
peaKkiuu ot
TEOPETUYECKU
BO3MOXKHOTO.

50

Cepa: HaxOXeHUE
B IIPUPOJIE,
CIOCOOBI
HOJTyYEeHHS,
(duszndeckue u
XUMHUYECKUE
CBOICTBA

51

CepoBoaopo,
CyJib(u b

52

Kucnopoacoaepxa
e COCANHECHUA

https://uchebnik.mos.ru/material _view/atomic objects/10996710?

menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10861397?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10861397?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10996710?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10996710?menuReferrer=catalogue

CEpBHI.
Ocobennoctu
CBOMCTB CEpPHOMU
KHCIIOTBI

53

[IpakTueckas
paborta Ne 5.
Pemienue
JKCIIEPUMEHTaJIbH
BIX 33/1a4 110 TeEMeE
"Cepa u eé
coequueHusa"

54

A30T: HaXOXICHUE
B MIPUPOJIE,
CITIOCOOBI
MOJIY4CHHUS,
buznyeckue u
XUMHYECKUE
CBOIICTBA.
AMMMaK, HUTPUIBI

55

Kucnoponconepxa
1€ COCTMHEHUS
a3oTa.
Ocobennoctu
CBOMCTB a30THOM
KHCJIOTBI

https://uchebnik.mos.ru/material_view/atomic objects/10782236?

menuReferrer=catalogue

56

[Ipumenenue azora
H €T0 COCINHCHUH.,
A30THEIE
ynoopeHust



https://uchebnik.mos.ru/material_view/atomic_objects/10782236?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10782236?menuReferrer=catalogue

S7

®dochop:
HaxO0XJCHUE B
MPUPOJIE, CIIOCOOBI
MONTyYeHHS,
buznyeckue u
XUMHUYCCKUE
CBOMCTBA.
dochunst u

tbochun

58

Oxkcunsl dpocdopa,
dhochopcomeprkaiy
ue kucinotel. Conu
dhochopHoit
KHCIIOTBI

59

[Ipumenenue
¢docdopa u ero
COCIMHEHUH.
dochopHbie
ynoopeHust

60

IIpakTrueckas
pabora Ne 6.
Pewenne
JKCIIEPUMEHTaJIbH
bIX 33/1a4 10 TeEMeE
"Azot u pochop u
Ux coenuHeHus"

61

VYraepon:
HaX0XICHUC B
IIPUPOAC,




QJUIOTPOITHBIC
MOJIH(PHUKALINH;
buznyeckue u
XUMHYECKHUE
CBOMCTRA,
MIPUMEH EHUE

62

Oxcun
yraepoaa(Il),
OKCH T
yraepona(IV),
yroJyibHasi KucioTa
U €€ conu

63

Pewenne 3amau Ha
onpeesieHne
Macchl (00béMa,
KOJIMYecTBa
BEI[ECTBA)
MPOJYKTa
peaxkuuu, eciu
OJTHO U3 BEILECTB
JTAaHO B BUJIE
pactBopa ¢
onpenenEHHON
MAacCOBOM J107€el
pacTBOPEHHOTO
BEILIECTBA UJIU
HMMEET MPUMECH.

64

Kpemnuii:
HaXOXKJIEHUE B

https://uchebnik.mos.ru/material _view/atomic objects/10710658?

menuReferrer=cataloque



https://uchebnik.mos.ru/material_view/atomic_objects/10710658?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710658?menuReferrer=catalogue

MPUPOJIE, CIIOCOOBI
MONTy4YeHHS,
buznyeckue u
XUMHYECKUE
CBOMCTBA

65

Oxcun
kpemuus(1V),
KpEMHUEBast
KHUCIIOTA,
CHJIMKAThI

66

IIpumenenue
KPEMHHUS U €T0
COCIIMHCHUIA.
Crexo, ero
MOJTyYCHH E, BUIBI
CTEKJIa

67

Pemrenue 3amay
paBJ'II/ILIHI)IX THUIIOB

68

CucreMaTu3amnus u
0000mcHNE
3HAHUH T10 TEME
"Hemeramnn!"

69

KontpomnbHas
pabota Ne3 o
teme "Hemerannsr"

70

Ananus
pE3yJIbTaTOB
KOHTPOJIbHOMN
paboThl,




KOPPEKIUs
o0 oK

71

Ilonoxxenue
METAJIJIOB B
[Tepuognueckoit
cucTeMe
XUMHUYECKUX
9JIEMEHTOB.
OcobennoctH
CTPOEHHUS
3JIEKTPOHHBIX
000JI0YEK aTOMOB
METaJJIOB

72

OO6mue
¢buznueckue
CBOMCTBA
METAJIJIOB.
IIpumenenue
METAJIJIOB B OBITY U
TEXHUKE

73

CraBbl METaIIOB.
Kopposus
METaJIJIOB

74

Pemienue 3amau
pa3HI/IqHBIX THUIIOB

75

DNEeKTPOXUMHUYECK
Ui psif
HaNPsKEHUN
MeTaioB. O0mue




CII0COOBI
HOJIy‘l CHU L
MCTAJ1JIOB

76

OOmas
XapaKTepUCTHKA
MeTayuioB 1A-
TPYIIIbI
ITepuonnueckoit
CHCTEMBI
XUMHYECKUX
9JIEMEHTOB.
Hatpuii u kanuii:
MOJy4YEHUE,
(busznueckue u
XUMHUYCCKUEC
CBOMCTBA,
MpPUMEHEHUE
MPOCTHIX BEIIECTB
M UX COCJIMHCHUMN

https://uchebnik.mos.ru/material_view/atomic objects/10979172?

menuReferrer=catalogue

77

OO6mas
XapaKTEepUCTHKA
merainioB ITA-
TPYIIIBI
[Tepuognueckoi
CHCTEMBI
XUMHYECKUX
9JIEMEHTOB.
Marnwnit u
KalbIIUH:

https://uchebnik.mos.ru/material view/atomic objects/10979176?

menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10979172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979176?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979176?menuReferrer=catalogue

MOJTy4YEHHUE,
(busznueckue u
XHMHUYECKHE
CBOMCTRA,
MPUMEHECHUE
MPOCTHIX BEIIECTB
U UX COCIMHCHUM

78

JKéctkocTh BOIBI U
CI1oco0nI eé
yCTpaHCHHUS

79

AMOMHUHUI:
MOJTy4YEHHUE,
¢buznyeckue u
XUMHUYECKHUE
CBOMCTBA,
TIpUMEHEHHUE

80

AmdoTtepHBbIe
CBOMCTBA OKCHJIa U
TUJPOKCHUIA
AITFOMHUHUS,
TUJIPOKCOKOMIIIEK
Chl AJIIOMUHUS, UX
MIPUMEHECHUE

81

Pemenue
KOMOMHHUPOBaHHbI
X 3aJ1a4

82

IIpakTudeckas
paborta Ne 7.
Pewenne




SKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
"MeTanisl
IIaBHBIX
noarpymm"

83

OOmas
XapaKTEePUCTUKA
METAaJJIOB
ITOOOYHEBIX
nonrpyni (b-
rpyI)
ITepuonnueckoit
CHCTEMBI
XHMHYECKUX
9JIEMEHTOB

https://uchebnik.mos.ru/material_view/atomic_objects/11050849?
menuReferrer=catalogue

84

du3znyeckue u
XHMHYECKHE
CBOMCTBa XpoMa U
€ro COCIMHCHUM,
HX IPUMEHEHUE

https://uchebnik.mos.ru/material_view/atomic_objects/11050901?

menuReferrer=catalogue

85

Baxnetimue
COCIIMHECHHUS
Maprasia.
Ilepmanranar
KaJvsl, ero
OKMCJINTEJIbHEIE
CBOICTBA

86

dusnyeckue u
XUMUYECKH E

https://uchebnik.mos.ru/material_view/atomic_objects/11032033?

menuReferrer=cataloque



https://uchebnik.mos.ru/material_view/atomic_objects/11050849?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050849?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050901?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050901?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11032033?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11032033?menuReferrer=catalogue

CBOICTBA JKelle3a U
€ro COEIUHEHUH.
[Tonyuyenue u
MPUMEHECHUE
CILJIaBOB JKeje3a

87

dusnueckue u
XUMHYECKHE
CBOICTBA MeU U
e€ coeTuHEeHU, ux
MIPUMEHEHUE

88

du3nueckue u
XUMHUYCCKUEC
CBOIICTBA ITUHKA U
€ro COCTMHCHUM,
UX IPUMEHEHHUE.
I'mapokcokomruiek
CHI IIMHKA

89

IIpakTueckas
pabora Ne 8.
Pemenne
JKCIIEPUMEHTaJIbH
BIX 3aJ1a4 110 TEME
"Mertanibl
OOOYHBIX
noarpymmn"

90

Pemenue 3amau
paanqu,Ix THUIIOB

91

O000111EH1E U
CUCTEMAaTHU3al U




W3YYEHHOTO
Marepuasna 1o
teMe "Mertaier"

92

KonTponpHas
pabota Ned o
teme "Merabr"

93

Anamms
pE3yIbTaTOB
KOHTPOJIbHON
paboThl,
KOppEKIUs
oKOOoK

94

Ponp xumum B
ob0ecrieueHn
YCTOWUYHMBOTO
pa3BUTHUSL
YeJIOBEUECTBA.
ITonsarue o
Hay4HBIX METOAAX
HCCJIEIOBAaHUS
BEIIECTB

95

Hayunsie
MIPUHLIUTIBI
OpraHu3aluH
XUMHUYECKOT O
IIPOU3BO/CTBA.
[IpomMbllIIEHHBIE
CIIOCOOBI
MTOJTY4EHHS

https://uchebnik.mos.ru/material view/atomic objects/74119747m
enuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7411974?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411974?menuReferrer=catalogue

BaKHEHUIIINX
BEILECTB

96

XUMHUYECKOE
3arpsi3HCHUE
OKpY’KaroIen
CpEeIbI U €T0
ITOCJICOACTBUSA

97

XUMHUS U 310POBbE
YeJI0BEeKa.
JlexapcTBEHHBIE
cpencTaa

98

XUMHUSA ITUIIH.
Ponp xumum B
ob0ecrieueHn
NHUIIEBOH

0e30IMacCHOCTH

99

Kocmernueckue n
napQromepHbIe
cpexnctBa. berroBas
XUMHS

https://uchebnik.mos.ru/material_view/atomic_objects/11467096?
menuReferrer=catalogue

10

Xumus B
CTPOUTENBHCTBE.
Baxneiimue
CTPOUTENIbHBIE U
KOHCTPYKIITMOHHBIE
MaTepuabl

10

XUMHUSA B CEIHCKOM
XO3SIUCTBE.
Opranuueckue u

https://uchebnik.mos.ru/material _view/atomic_objects/84135097m
enuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/11467096?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11467096?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413509?menuReferrer=catalogue

MHHEPAJIBHBIC

yInoOpeHus
C
10 HCTEMATH3ATIA 1 https://uchebnik.mos.ru/material view/atomic objects/86207047?m
000011EHNE 1
2 N enuReferrer=catalogue
3HAHUU 110 TCMC
OBIIEE
KOJIMYECTBO
YACOB I1O 102

I[TPOTPAMME



https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., JIlyaun B.B.;
noa penakiueit Jlyauna B.B., O01iecTBoO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
«IPOD®AY; AxunonepHoe oduiectBo «M3narenbctBo «IIpocBenienne»

» Xumus, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; non penakmueii Jlyauna B.B., OGmiecTBo ¢ orpaHndeHHOM
OTBETCTBEHHOCTHIO «JI[PODAY; AxkiimonepHoe obiiecTBo «31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

Xumus. YrayoneHHsiit ypoBenb. 10 kinace. Meronuueckoe mocooue

Wcrounuk: https://rosuchebnik.ru/material/khimiya-10-klass-uglublennyy-

uroven-metodicheskoe-posobie-eremin/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

https://resh.edu.ru/; https://uchebnik.mos.ru/main






