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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3zoBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DeepabHOM TOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHHM «CTparerun pa3BuTusi BocnuTanus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peaiuzyeMoe B ycloBUsAX auddepeHnrpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
POJOJKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHusMu I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€NeH, Coaep KaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS M IOCJIEI0BATEIbHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HTOTOBOM artectanuu B (GoOpMe €IUHOr0 TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



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

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTebHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMpOBaHHOTO O0yUeHHS Ha YpPOBHE CpeaHero ooOimero obOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPraHU3AIUSAX CPETHETO MPOPECCHOHAIBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIONIETO TOTYICHHS] XUMHYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XuUMHUS» OpPHUEHTUPOBAHO TaKXe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAAIPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aIMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUN, OTHOCAIIUXCA K 0a30BOMY YpPOBHIO M3y4U€HHMs MpeaMera. IJTa cucTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YBEJIWYEHHs OO0BEMA 3HAHUM O XUMHYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuKu. WM3ydeHue mnepuoamdeckoro 3akoHa u llepuoamnueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannuyeckoil XMMHUU IPU PACCMOTPEHHUHM PEAKIIMOHHOW CIOCOOHOCTHU
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOnE€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMpPeaeEHHOTO nMpoduis (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OyayT MMETh DJIEMEHTHl yuyeOHOro maTrepuana mo obmel xumun. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUM, 3aKOHbl TEPMOJMHAMHUKH, 3JEKTPOJIM3A, MPEICTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBIsieTCs  BO3MOXHOCTh it Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToM 3HaHUS O COCTAaBE M CBOMCTBaX MpEICTABUTEIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS] HaAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenuun yuyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULIHAHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX MICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JICKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMS XUMHUYECKUX PEAKIHH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYCCKUX 3HAHUW IJI1 OOBSICHCHHS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIICHKU C TO3UIIMKM IKOJIOTUYECKON 0€30MacHOCTH MOCIECTBU M
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHMS XHUMHYCCKUX SIBIICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUSA» Ha  YIUIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydaronuxcs, (GOpMHUPOBaHHWE Y HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmMupoBaHHe yMEHUW W HABBIKOB Pa3yMHOT'O MPUPOOMOIL30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBanus, cocrabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XHMMHUM, [PEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COCIMHEHUAX. Tumel THOpUAU3ALUM aTOMHBIX opOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemiectB. [loHsTHe 0 CcBOOOJHOM paaukane, Hykieoduise Wu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpalIEHHa,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuUKaUu OpraHWYecKkux BemecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE WM TOPEHHUE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUsI U TPUMEHEHHE aJIKAHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHOB. CrocoObl MOJTy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonoruyeckuii psii ajnkeHoB, o61mIas Gopmysia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHHUS, 3aMCICHHUS B O-TOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3AuUd U OokucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIC, U30JTUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psn alkuHOB, o0mas Gopmyina, HOMEHKIATypa
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTWJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccuukauua. Dusmdeckue CBONCTBA  MpeAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb U TIULEpUH. DPu3ndeckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlefictBie Ha opraHu3M 4esnoBeka. CrocoObl MONYy4eHUST UM TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusznyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydeHust ¥ npuMenenue penona. Genonpopmanbaeruanas cModa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIuu
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBoncTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaAKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajauKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenn BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe W XUMHUYECKHE CBOWCTBA: THUIPOIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHAPTOBOE M MOJIOYHOKHCIOE OpokeHwe. lIpuMeHeHHMe TIIIOKO3bI, 6
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapnuBaronye 1 HEBOCCTAHABIMBAIOIIME TUcaxapuibl. [ mapoans
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMaja: THAPOJIM3, KAYECTBEHHAs pPEaKius C HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 mo TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas dopmyiia, U30MepHsi, HOMEHKJIaTypa U (HU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknatypa u uzomepusi. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpPEeBpaLICHUIA:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

[Tonumepusie wmatepuanbl. [lmactmacchl (TOJUATUIICH, TOJIUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMYIJIbl OpPraHMYECKOTO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUU OPraHMYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukamusi, HaOIIOJIEHHWE, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUsl, CKOPOCTb, SHEPTHf,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: noae3Hble NCKOMIAeMble, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAMYECKOro 3akoHa u llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI U MPEBpALlEHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTumblie U HeoOpaTUMbIE peakIni. XUMHUYEeCKoe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W ClaOble DJIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Ipolecchl OKHCIEHHUS W BOCCTAHOBIICHUA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3iokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalu3aTopa, MOJIECIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COEeIMHEHUS TayoreHoB. JlabopaTopHble W MPOMBIIINICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUABI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupojae, CHOCOObl MONY4YEeHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoicTtBa. Dochuasl u ¢dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €ro
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpeMHUEBas KUCIOTa, CHIIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ileproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPIHUS, MMAPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKeécTtkocTh BOABI M CLIOCOOBI €€ yCTPaHEHMUSI.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYecKkue W XUMHUYECKHE CBOMCTBA MapraHiia MU €ro COEIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxeneza(lll). [TonyueHue u mpuMeHeHHUE xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IprmeHnenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJNIOB, B3aUMOJACHCTBHE THUAPOKCUIOB aJOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOro0 MCIOJb30BaHMS NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMHU, €CJIH OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA MPOJIYKTa PEAKIUUA OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHATHIX B OTACIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®duznka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, dKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAeMbI€, TOILINBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBIX MATCpPpHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPENEIEHUIO; HATMUME MOTUBALIMU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS» OTpaXkaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHUYECKON J1eITeNbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YBa)KEHHUS K TPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JIOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTU TMPaBUJI HWHIUBHAYAIBHOTO M  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQEeCcChii pa3aIuaHoOro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpazoBanus, Oymymieit mpodeccun u peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HEOPUATUSA JECHUCTBUM, NPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpobiieM COXpaHCHHS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO PAa3BUTHSL UYETOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHHMAaHUs CYUIHOCTM METOJIOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W HMEIOMIMXCS JaHHBIX C [EJIbI0 MOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOruvYecKme JAeicTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJIbI U 3aKJIFOUECHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaknuu — TPU PEIICHUH YYCOHBIX IMO3HABATEIBbHBIX W TPAKTUYCCKUX 3ajaad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIPHOTO IIJIAHUPOBAHHWS W TIPOBEICHHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBJIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIaHHOM paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) padora ¢ unopmanmeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEYHUBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO0peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh WU, (HOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCaIbHbIe y4eOHbIE IeCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh HauboJee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpPUAIIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEeMOM  XMMHYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYEeCKHNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh U3yYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeJCTaBUTENIC OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3U (G- U -CBS3M), B3AUMHOTO BIIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHMM: TPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX 3JIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE UM M3YYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmias M HeopraHuyeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M TPUPOTHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOuTasiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOp, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKOU IUCCOLMALUM, TEPUOIUUECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PECHUYECKHE 3HAHHUA, JIeKAllMe B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEPMOAUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUS ONPEIEISITh BAIGHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOW CBSI3M M THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BeEIIECTB, TEIIOBOMY 3G (]eKTy peakuuu, U3MEHEHHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa /1.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJACCOB,  MOATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (npunuun Jle larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSITh 3TH 3HAHMS MPU IKCIIEPUMEHTAIHBHOM HCCIISIOBAHUM BEIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMHM W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WM 00bEMA Tra3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3uyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN QopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH M OLEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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Ypoku
(AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869
bu6mmoreka LIOK https://m.edsoo.ru
bubnnoreka POIII https://resh.edu.ru

KapOoHumbHBIE COSTUHEHMS:

3.2 anbJeruipl 1 keToHsl. KapOoHoBbIE 21 1

kucinoTel. CioxkHbie 23gupsl. JKupsi

bu6mmoreka LIOK https://m.edsoo.ru
bubanorexa POIII https://resh.edu.ru

3.3 VraeBoasl 9 1

Hroro no pazneny 41

Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus

bu6mmoreka IIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKHCIIOTHL. belrku 12 1 2

Hroro mo pazgeny 12

Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

51 BricokoMonekynsipHbie 6 1 bubmuoteka [{OK https://m.edsoo.ru
' COEIUHEHUS Bbubanorexa POIII https://resh.edu.ru
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOTPAMME
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11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB H TeM nu(ppoBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
C . bubnuorexa [JOK
TpoeHue atoMa. [lepuoanuecknii 3aKoH
https://m.edsoo.ru
11 n [lepnoanueckas cucteMma XUMUYECKUX 9
M bubnnoreka POIII
anemenToB J. 1. Menaeneera https://resh.edu.ru
bu6mmoreka [IOK
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1 https://m.edso0.ru
' BEILIECTB bubmunoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 19 1 3
MMHYECKHE PEaKITUU EuGorexa POLII
https://resh.edu.ru
Hroro mo pazgeny 39
Paznen 2. Heoprannyeckasi XuMusi
bubmuoreka [JOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILITH bubanorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
2.2 M 23 1 2
CTaet bubmuorexa POII

https://resh.edu.ru
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Hroro no pazgeny 54
Paznea 3. XumMusd u :KM3HL
bubmmoreka [{OK
31 MeToabI ITIO3HAHUS B XUMHAU. XUMHA U 9 https://m.edsoo.ru
' JKA3Hb Bubnmmoreka POII
https://resh.edu.ru
Wroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KoauuecTBO YacoB
JlaTa
KounTtpoa IIpakTHye
Tema ypoka Bee usyue DJleKTPOHHBbIE HU(PPOBHIE 00Pa30BaTeJIbLHbIE PeCypChl
n/ bHBIE CKHe
ro HUA
n padoThI padoThI
[pezentanus (MH®OYPOK): https://infourok.ru/prezentaciya-
Tpemmer 1 predmet-orqanlchesk0|-h|m||-_10-klass-4554865.html Y_po_K (Iludposas
SHAYCHIC oubmmoTeka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
o organicheskoj-himiil/article Buneoypox: http://school-collection.edu.ru/
OpraHUYECKON -
MU VYpox (Sxmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
’ 1 organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
MIpEeACTaBICHUE - . .
khimicheskogo-stroeniia-organiches -6447217 Buneoypok
0 MHOTO0Opa3uu i .
ObrAHIec (MuTepypox): https://interneturok.ru/lesson/chemistry/10-
prawu KUHX klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
COCTUHCHHI o
veschestv-v-zhizni-cheloveka Ypoxk
(POI):https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE _ ) o _
CTpocHHE aToMa [IpezenTanms: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
ugleroda-klass-271196.html Ypok (AKacc):
yriepoza . ) N
(OCHOBHOE B https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
5036 SHIOE 1 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
YA konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ead6dac163
COCTOSIHHS). ] . .
B Buneoypok: http://school-collection.edu.ru/ Buneoypok
AICHTHRIC (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
BO3MOXHOCTH klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
aToma yriepoja
XuMuueckas 1 Buneoypox (MHTEPYPOK):
CBSI3b B https://interneturok.ru/lesson/chemistry/10-
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OpPraHUYECKUX
COCIMHCHUSIX.
MexaHn3MBI
oOpa3oBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBS3€i

klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
[Ipesentanus MTHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-
soedineniyah-3998996.html Buneoypok: http://school-collection.edu.ru/
(SKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Teopus
CTPOCHHS
OpPraHUYeCKUX
coequHeHnN A.

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(UuTepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (Skmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-

M. Bytneposa. organiches_-6447217 Ypoxk (Lludpoas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article ITpe3zentanus (MHD®OYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-
rudzitis-1651623.html

Buner

M30MEpPHH: )

CTpyKTYypHas, Buneoypox: http.//school—-collllectlon.edu.ru/ Ypok (ﬂI?nacc):l o
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

MPOCTPAHCTBEHH - —

- 6490554/izomeriia-izomery-6490525 IIpe3enTanus (MHOOYPOK):

BJ;eKT OHHLLE https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-

00 P 1959959.html Buneoypox (IHTEPYPOK):

SPOCKTRL B https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-

MOJIeKy1ax vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

OpraHUYECKUX

COEIMHEHUI.
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IIpencraBnenue
0
KJIaCCU(pUKAITUU
u
CUCTEMAaTHYeCKa
sl HOMEHKJIaTypa

Buneoypok: http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypox
(SKmnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
6447504 ITpe3zenTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-

(IUPAC) . . .
—— organicheskih-soedineniy-497334.html
p https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
BeIIeCTB 5322147.html
Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kraccnduxarms kir_1etika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznvm-
peaxiii B priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢d
. [Tpesentanus (MHDOYPOK): https://infourok.ru/oporniy-konspekt-
OpraHUYECKON . L T . ] )
o po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-
) organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya po teme Kklassifikaciya himicheskih rea
kciy v _organicheskoy himii-285796.htm
CHCTeMaTH3aIH Buneoypox (MHTEPYPOK):

s1 ¥ 000011IEHNE
3HAHUHU II0 TEME

https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJKaHBbI:
TOMOJIOTHYECKHU
i psn, oOmas
opmyua,
HOMEHKJIaTypa U
HU30MepHsl,
AIIEKTPOHHOE U

Buneoypok: http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
svoystva Ypok ({ugposas Oubamoreka):https://app.onlineschool-
1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article Ypox
(POILI):https://resh.edu.ru/subject/lesson/6151/
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https://resh.edu.ru/subject/lesson/6151/

MIPOCTPAHCTBEHH
0€ CTpOCHHUE
MOJIEKYJI

dusnueckue n

Buneoypok: http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqgo-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-

XUMHUYECKUE fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
10 CBOMCTBA [Ipesentarnus (MHOOYPOK): https://infourok.ru/prezentaciya-po-
AJIIKaHOB himii-na-temu-alkani-klass-1043265.html Ypok (L{udposas
6ubnunoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article
VYpox (POI):https://resh.edu.ru/subject/lesson/6151/
Haxoxaenue
aJIKaHOB B Buneoypok: http://school-collection.edu.ru/ ITpe3entamus: https://ppt-
MIPUPOJIE. online.org/445176 Ypox (Lludposas
11 Crioco6s1 o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
MOJIYYCHUS U uglevodorody-alka/article
MIPUMEHCHHE Ypoxk (POIL):https://resh.edu.ru/subject/lesson/6151/
QJIKaHOB.
LuknoankaHsr:
obmras ¢opmyina,
HOMEHKJIAaTypa u .
H30MepH, Buneoypok: http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
0COOEHHOCTH - - i
12 S — klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
I Hpc??eHTaum (HH(DOYPOK): https://infourok.ru/prezentaciya-po-
. himii-na-temu-cikloalkani-klass-2250393.html
CBOIICTB,
CHOCOObI

MOJIYYCHHUA U



http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html

IIPUMEHEHHE

Pewrenne
pacdETHBIX
3a7a4 Ha
olpecicHue
MOJIEKYJIIPHOM
(bopMyIbl
OpPraHUYeCcKOro
BEILIECTBA IO

[pezentanus (MHP®OYPOK): https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buaeoypoxk:

13 http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
MaCCOBBIM
https://interneturok.ru/lesson/chemistry/10-
JIOJIAM ATOMOB klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
SIIEMEHTOB, veschestv-prosteyshaya-i-molekulyarnaya-formuly
BXOAIINX B €TI0
COCTaB.
CucreMaru3zamu
s1 1 000011IeHNE
3HAHUM MO TeMe
AJKEHBbI: Buneoypok:http://school-collection.edu.ru/
TOMOJIOTHYECKH Ypox(AKIIACC):https://www.yaklass.ru/p/himija/10-
i psin, oOmas klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
bopmyia, Buneoypok
HOMEHKJIaTypa, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
14 | IEKTPOHHOE M klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-

IIPOCTPAHCTBEHH
0€ CTpOEHHuEe
MOJIEKYII.
CrpykrypHas u
LUC-TpaHC-
U30MepHs

izomeriya-i-fizicheskie-svoystva [1pe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypoxk (Lludposas

o6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypok

(POILI):https://resh.edu.ru/subject/lesson/5412/



https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

AJIKCHOB

dusznueckue n

VYpox (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975

XUMHYECKHE Buneoypok:http://school-collection.edu.ru/
15 CBOMCTBA [Ipesentanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
AJIKEHOB. himii-alkeny-10-klass-5028230.html
I[TpaBuno VYpox (udposas 6mbmmoTeka):https://app.onlineschool-1.ru/10-
MapKOBHHKOBA klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/
VYpox (AKimacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-poluchenie-i-primenenie-6895074 Buneoypoxk:
Croco6s1 http://school-collection.edu.ru/ TTpe3enTarus
16 MTOJTY4YEHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
IIPUMEHEHHE klass-5028230.html
AIIKEHOB Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/5412/
[IpakTnueckas
pabota Ne 1 o
TeMe [Tpesentanus (MHD®OYPOK): https://infourok.ru/prezentaciya-na-
17 "[Tonyuenune temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html Buneoypok:
STUJIEHA U http://school-collection.edu.ru/
W3YYEHUE ero
CBOMCTB"
Pemene Ypoxk (Sxmacce):https://www.yaklass.ru/p/himija/10-klass/reshenie-
PACUETHBIX raschetnvkh—zadac.r_]—6888498/vvvod—molekuIiarnoi—formuly—po—
18 saxad Ha produktam—sqoranl|a—6874§42“ _
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
onpecIeHue . 6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
MOJIEKYISIPHOM

khimicheskogo- -6874541
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https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541

(hopMyITBI [Ipesenranus(MHO®OYPOK):https://infourok.ru/konspekt-uroka-po-
OpPraHu4ecKoro himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-
BEIEeCTBa veschestva-klass-3946056.html
Buneoypox: http://school-collection.edu.ru/ Ypoxk (SAKnacc):
AJTKQHEHbL: https://www.ya_klass.ru/p/hlm||a/10-klass/uqIevodorodv-
N 6579439/alkadieny-6899278 (Buneoypoxk
COIIPSDKEHHEIE, ) .
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
M30JIMPOBaHHBIE, . i : )
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
19 KyMYJIUPOBaHHbI .
svoystv-sopryazhennyh-alkadienov IIpe3enTanus
e. Ocobennoctu . . I
(MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
YIEKTPOHHOTO alkadieny-10-klass-4636620.html Vpox (Iludbposas
CTPOCHIA oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 Buaeoypok
XuMuyecKue (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
20 CBOMCTBA klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
CONPSKEHHBIX svoystv-sopryazhennyh-alkadienov I[Tpe3enTanus
JTIMEHOB (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludposas
o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
Crioco0b1 6579439/alkadieny-6899278 IIpe3enTanus
21 MOJIy4YECHUS U (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
IIPUMEHEHHE alkadieny-10-klass-4636620.html Ypoxk (Lludpoas
aJKaIMECHOB o6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
22 ATNKHUHBL: Buneoypok: http://school-collection.edu.ru/
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TOMOJIOTHYIECKH
i psin, oOmmast
opmyua,
HOMEHKJIATypa,
ANEKTPOHHOE U
POCTPAHCTBEHH
0€ CTpOCHHUE

Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-
izomeriya-fizicheskie-svoystva-poluchenie ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypox (Lludposas

MOJIEKYII, o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
¢buznueckue
CBOICTBA
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buneoypok
XHAMHUYECKUE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
23 CBOMCTBA klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-
AIKUHOB primenenie [Ipe3enTamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
VYpox (Ludposas 6mbmuoTeka): https://app.onlineschool-1.ru/10-
KauectBennsie klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:
24 peakuu Ha http://school-collection.edu.ru/
TPOMHYIO CBSI3b Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
Buneoypok: http://school-collection.edu.ru/
Crioco0b1 -
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MOJTYYEHUS U . . . .
25 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox
MIPUMEHEHUE .
(Lludposas 6ubnuoTteka):https://app.onlineschool-1.ru/10-
ANIKUHOB.

klass/himiya/alkiny/article
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Pemrenue 3agau:
pacy€Tsl 110

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

26 YpaBHEHHUIO .
. klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-
XUMHUYCCKOU
uglevodorody
peakuuu
CucremaTtusa
HETEMATHATH Pemry ET'D:https://ege.sdamgia.ru/
27 st 1 00001IeHNE .
. Buneoypok: http://school-collection.edu.ru/
3HaHHU 110 TEMEC
ApeHsl:
TOMOJIOTHYECKU
i psin, oOmiast Buneoypok: http://school-collection.edu.ru/
bopmyina, Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
HOMEHKJIaTypa. 6579439/areny-benzol-i-ego-gomologi-6912879 Buaeoypok
DNEeKTPOHHOE U (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
28 MPOCTPAHCTBEHH klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
0€ CTpOoeHHue poluchenie-i-fizicheskie-svoystva Ypoxk (Iludpoas
MOJIEKYII Oubnuoreka):https://app.onlineschool-1.ru/10-
OeH301a U klass/himiya/aromaticheskie-uglevodorody-ill/article Ypox
TOJyoJ1a, UX (POLI):https://resh.edu.ru/subject/lesson/4775/
buzuveckue
CBOICTBa
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
XUMHYECKHEe 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypoxk
29 CBOMCTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

ApCHOB: pCaKInn
3aMCIICHUA

klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystva Ypoxk (Lludposas
oubnunoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article
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VYpox (PO1I):https://resh.edu.ru/subject/lesson/4775/

Buneoypoxk:http://school-collection.edu.ru/
Ypox (AKimacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypoxk

XUMHUYECKHE

CBOICTBA

apEHOB: PeaKIuu

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

30 MIPUCOETNHEHHS, . - . .

OKUCICHIE k!as_s/arom_atlcheskle-uqIevodorodv/aromatlcheskle-uqlevodorodv-

himicheskie-svoystvaYpok (Lludgpoas
rOMOJIOTOB .
Sersona oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

OcobenHoCTH Buneoypox: http://school-collection.edu.ru/ Ypoxk (Ludposas
31 XUMUYECKUX 6ubnunoreka):https://app.onlineschool-1.ru/10-

CBOWCTB CTHPOJIA klass/himiya/aromaticheskie-uglevodorody-il1l/article

Pemenue

pacUETHBIX

3a/a4 Ha
32 onpencIeHue . Buneoypok: http://school-collection.edu.ru/

MOJIEKYJISIPHOI

hopmyIsI

OpraHUYeCcKOTo

BEIECTBA

Crioco0b1 Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
33 MOJIy4eHUS U oubmmoTeka):https://app.onlineschool-1.ru/10-

MIPUMEHEHUE klass/himiya/aromaticheskie-uglevodorody-ill/article

apeHoB Ypoxk (POIL):https://resh.edu.ru/subject/lesson/4775/

I'enernyeckas [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-

CBSI3b MEXIY geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
34 pa3IMYHBIMU 1540148.html Buneoypok: http://school-collection.edu.ru/ Ypok

KJ1accaMH (Lludposas 6ubnuoteka):https://app.onlineschool-1.ru/10-

YTIIEBOJIOPOIOB

klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
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PacuéTel o

YpaBHEHUAM
XUMHUYECKUX Lo
35 peaKIuii. Ypok (}IKnacc):https://www.vaklass.ru/p/hlml _|a/10-klass/uqIevodorody-
6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
Cucremaruszanu
s 1 00001IeHNE
3HAHUM 1O TeMe
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
[IpuponaHsIii ras. himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
36 [TomyTHBIE Buneoypoxk: http://school-collection.edu.ru/ Ypox (Lludposas
He(TSAHbIE ra3bl. 6ubnnoreka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POLLI):https://resh.edu.ru/subject/lesson/6148/
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
Kamennsrit himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
yTOJIb U Buneoypox: http://school-collection.edu.ru/ Ypok (Lludposas
3 HPOIYKTHI €T0 Oubnuorexka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-
nepepadoTKu ugol-i-ego-pererabot/article Ypox
(POI):https://resh.edu.ru/subject/lesson/6148/
Hedts 1 [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
N himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
crocoOsbI eé .
HepepaboTKIL. Buneoypok: http://school—colIectlon.(_adl{:ru/ Ypok
38 Tpuvenene (HKnacc):https://www.ve}k-lass.ru/p/hlml|a/10.—klassltfqIevodorodv—
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
MPOAYKTOB Ypok (Hudposas 6ubnuoteka):https://app.onlineschool-1.ru/10-
nepepadoTku klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypoxk
negh. (POII):https://resh.edu.ru/subject/lesson/6148/
I'eneTnueckas Buneoypox: http://school-collection.edu.ru/ Ypok (Lludposas
39 CBSI3b MEXKIY oubnunoreka):https://app.onlineschool-1.ru/10-

pa3jIMIHbIMU

klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
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KJIaccamu
YIII€BOJIOPOJIOB

40

l"asorenonpouss
OJIHBIE
YIJ1€BOJOPOJOB:
3JIEKTPOHHOE
CTPOCHHUE;
peaxkuuu
3aMCIIICHU S
rajoreHa.

Buneoypok: http://school-collection.edu.ru/
https://youtu.be/kKUbebihjhO

https://youtu.be/dNoxefooPwl

[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kl-5218206.html

41

[erictBue
IIeI04YeH Ha
raJIOTEHIIPOU3BO
JTHBIE.
BsaunmonencTsu
e
JUTaJIOreHaIKaH
OB C MarHueM H
LIMHKOM

Buneoypok: http://school-collection.edu.ru/

42

Cucrematu3anu
s1 ¥ 000011IeHNE
3HAHWH I10
pazneny
"YraeBoaopo bl

Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
(MH®OVYPOK): https://infourok.ru/prezentaciya-po-himii-obobschenie-
znaniy-po-teme-uglevodorodi-447951.html

43

KoHnTponsHas
paboTa 1o Teme
"Yrnesonopoasl
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IIpenenbHble

OJAHOATOMHBIC [Ipesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
CIIMPTBL: himii-na-temu-spirtiklass-298155.html Buaeoypok: http://school-
TOMOJIOTHYCCKH collection.edu.ru/ Ypoxk (SKmnacc):https://www.yaklass.ru/p/himija/10-
1 pajt, oOmas klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
dbopmyia, metanol-etanol-6569756 Buneoypoxk
44 CTPOCHHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MOJIEKYIL, klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-
U30MEpHs, stroenie-i-nomenklatura
HOMEHKJIATypa, VYpox (Hudposas 6mbmmoTeka):https://app.onlineschool-1.ru/10-
Kiaccudukanus, klass/himiya/odnoatomnye-spirty/article Ypok
dsnyeckue (POI):https://resh.edu.ru/subject/lesson/4769/
CBOMCTBA
Buneoypok: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666 Buaeoypoxk
XHUMHYCCKHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOWCTBa Klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
45 MpeEIbHbIX https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
OJIHOATOMHBIX svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
CIIMPTOB https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-3-okislenie-spirtov
Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypox
(POILI):https://resh.edu.ru/subject/lesson/4769/
CriocoOsr Ypoxk (SKmnacce):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
46 IIOJIy4EHUS U 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
IIPUMEHEHHE odnoatomnykh-spirtov-6579666 Ypoxk (Lludposas
0JTHOATOMHBIX oubmmoTeka):https://app.onlineschool-1.ru/10-
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CTpOEHUE, himii-zhiri-1728121.html Ypox
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MJIaCTHKA prakticheskoe-ispolzovanie-polimerov-6874539 Ypoxk
(POII):https://resh.edu.ru/subject/lesson/6095/
DJ1acTOMEPBHI: o
. VYpox (AKmacc):https://www.yaklass.ru/p/himija/10-
HaTypaJIbHbII ) . e
99 CHETCTIMeCKILe klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-6874539
Kayuyku. Pe3una
Bomnoxkna: ) )
[Tpesentanus (MHD®OYPOK): https://infourok.ru/prezentaciya-na-
HaTypaJlbHBbIE,
temu-volokna-775635.html
HCKYCCTBEHHBIE, )
10 Buneoypox: http://school-collection.edu.ru/
CUHTETUYECKUE. .
0 OIMEDLL VYpox(SKnacc):https://www.yaklass.ru/p/himija/10-
P klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
CHEHHUATILHOTO prakticheskoe-ispolzovanie-volokon-6874540
Ha3HAYCHUS
10 [IpakTuueckas [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
1 pabora Ne 6. uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-
Pemienue volokon-3014053.html Buaeoypox: http://school-collection.edu.ru/4
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Buneoypok: http://school-collection.edu.ru/
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YACOB 1O
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http://school-collection.edu.ru/

11 KVIACC

Ne KoanuecTBo yacon
JlaTa
Konrpoa | IIpakTnu
n | Tema ypoka Be u3ydye | DJIeKTPOHHBbIe HM(PPOBBIE 00pPa30BaTe/ILHbIE PeCypChl
bHBIE ecKue
/ ero HHSA
I padoThI padoThI
[Ipesentamus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
Atom. Cocras 587955.html Buneoypoxk: http://school-collection.edu.ru/ Ypox
aTOMHBIX SIIEP. (POI):https://resh.edu.ru/subject/lesson/6479/
XUMUYECKUI 1 Vpoxk(SIKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
AJIEMEHT. poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-
M3oTtomsr 6936621

VYpox (L{udposas 6mdbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl/article

Crpoenue

AIIEKTPOHHBIX o

06OI0UeK VYpox (AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

ATOMOB 1 poniatiia—i—zz_ako_nv—khimii—6931691/sostoianie—i—raspredelenie—elektronov—v—
’ atome-d-orbitali-6931775

KBaHTOBbIE

qrcna

Knaccudukams Buneoypox(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/11-

XUMHYECKUX klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma

AJIEMEHTOB (S-, 1 Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

p-, d-, - poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-

3JIEMEHTBHI) elementa-po-ego-polozheniiu-v-periodiches_-6585752

Pacnipenencuue [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-

3JIEKTPOHOB I10 na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-
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aTOMHBIM urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (Ludpposas

opOouTAIIIM oubnmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

ONEeKTpPOHHBIE

KOH(UTypanuu

aTOMOB

JJICMECHTOB B
OCHOBHOM "
BO30YXIEHHOM
COCTOAHUN

VYpox (udposas 6mbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

DNeKTPOHHBIE
KoH(puUrypauuu
MOHOB.
DIJIEKTPOOTPHUIIAT
€JIBHOCTh

[Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypoxk:http://school-collection.edu.ru/

[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
cHucTeMa
XUMHYECKUX
anemenToB 1. 1.

[Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
Buneoypok:http://school-collection.edu.ru/

Menneneena, Ypox(SKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
CBSI3b C poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-
COBPEMEHHOM sistema-khimicheskikh-elementov-_-6948490

Teopueu

CTPOEHHUS

aTOMOB

3aKOHOMEPHOCTH [peszenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-teme-
U3MEHEHUS pshe-d-imendeleeva-klass-3247664.html Buneoypox:http://school-
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CBOMCTB
XUMHNYCCKHUX
B3JICMCHTOB U

collection.edu.ru/

VYpox(AKinacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-

o0pazyeMbIX elementov-i-ikh-soedinenii-po-perioda_-6957324

HMHA HpOCTLIX n

CJIOKHBIX

BEILIECTB 10

rpymnmnam u

nepuoaam

Cucremarusanus VYpoxk(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

9 u 00001IEHNE poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
3HAHUHU II0 TEME elementa-po-ego-polozheniiu-v-periodiches -6585752
BajeutHoCTh 1 _ _
BATTCHTHDIC Hpe-i-?;eHTaHI/ISI (HH@QVPOK): https._// infourok. ru/prezer_1ta0|\_/a-k-uroku-

himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
BO3MO>KHOCTH
282695.html
atoMoB. CBs3b - .
. Buneoypok:http://school-collection.edu.ru/
10 ANEKTPOHHOU i )
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CTPYKTYPHI klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-
MOJICKYIT € X atomov-himicheskih-elementov
TCOMETPHHCCKIM Ypox (PDILI):https://resh.edu.ru/subject/lesson/6332/
CTPOCHHEM
Buner [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
XUMHYECKOU himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
CBSI3H. Buneoypox:http://school-collection.edu.ru/

11 MexaHu3MbI Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
oOpa3oBaHus sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-
KOBaJIECHTHOM khimicheskoi-sviazi-elektrootritcatelnost-6926170
CBSI3H. Buneoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-

Bopoponnas

klass/himiya-11-klass-rudzitis-g-e#
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CBS3b.
MexMmonexyisap
HbIE
B3aUMOJICCTBUS

[IpencraBnenus
O KOMIIJIEKCHBIX

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypoxk c
Mpe3eHTalnen

12 coeIHe : . . -
COC::;IHHMX (MH®OYPOK)(https://infourok.ru/urok__prezentaciya_po_himii_na_temu
HOMCHKIIATVDA kompleksnye soedineniya 11 klass-589677.htm)

P Brieoypox:http://school-collection.edu.ru/
BemecTtBa
MOJIEKYJIIPHOTO
1 Vpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
HEMOJICKYIIAPHOT sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-

13 O CTPOCHMUS. 6926175
Tumsr https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
KPUCTAJTINIECKH veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
X PELIETOK K kristallicheskoi-res_-6926176
CBOMCTBA
BEILIECTB

[Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
onsTHe o na-temu-dispersnie-sistemi-klass-3453293.html Buneoypox: http://school-
collection.edu.ru/ Ypox(SAKmacc):https://www.yaklass.ru/p/himija/11-
JTUCTIEPCHBIX — . - ’
CHCTEMAX klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590

14 ] Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

IIpencraBnenue .. . ) . "
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XUMHWYECCKOT'O

paBHOBecHs"
[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
OnexkTpomTHyec elektroliticheskaya-dissociaciya-klass-3049118.html Bugeoypok:
Kas http://school-collection.edu.ru/
AUCCOIHUAIHL. Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-
29 CunbHble U rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-
cia0ble ph-rastvora-7048767 Buneoypok
JJIEKTPOJIATHI. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Crenenn klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
JICCOTHAIIAN dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena
HNonnoe
MIPOU3BEICHUE
Bojbl. Cpena
BOJHBIX
PACTBOPOB. [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
Bo10po THbiit elektroliticheskaya-dissociaciya-klass-3049118.html Buaeoypok:
rokasarers (pH) http://school-collection.edu.ru/ o o
pacTBopa. Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
30 Ta60DaTODHLL rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-
patop
OLLIT 2 ph-rastvora-7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
"Openenenue . . . i .
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
Cpeabl dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
pacTBOpOB obmena
BEIIECTB C
IIOMOIIBIO
YHUBEPCAIbHOTO
MHJauKaropa."
31 IManponus coneit. Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
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Peakmumn,
MPOTEKAIOIINE B

klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-

pokazatel

pacTBopax

JJIEKTPOJIUTOB Ypox(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690

[IpaxkTnueckas

pabota Ne 3 o

TeMe
32 "XuUMHUYECKHE Buneoypox:http://school-collection.edu.ru/
peakuuu B
pacTBopax
AIEKTPOIUTOB"
VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
OxucnurensHO- nemetallov-7164468 IIpe3enTanus
BOCCTaHOBHTEID (MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-
33 HBIE PEaKIUU. vosstanovitelnye reakcii_11 klass-481851.htm Buaeoypok: http://school-
Baxwueiimue collection.edu.ru/ Ypoxk (Ludposas
OKHUCJIUTEIH U 6ubnunoreka):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
BOCCTAHOBUTEIN vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article
IIpe3enTanus
Metox (MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-
SICKTPOHHOIO vosstar_lovitelnye reakcii_11_klass-481851.htm Buneoypox: http://school-
34 (SeKTOHHO- collection.edu.ru/ Ypok (L[I/I(.i)pOBaﬂ o N
HOHHOTO) 6H6nH0T§Ka):https:/{app.onImeschool—l.ru/ll—klass/hlmlva/oklsl|telno—
vosstanovitelnye7/article
OanaHca

https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article
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DNeKTponaun3
pacTBOpoB U

VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-

35 ACILTABOR vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-
pacrui 7161829
BEIIECTB
Pemrenue 3agau
36 | pa3nUYHBIX Pemry EI'O:https://ege.sdamgia.ru/
TUIIOB
Pemrenue 3agau
37 | pa3nuYHBIX Pemry EI'D:https://ege.sdamgia.ru/
THUIIOB
CucreMaTu3armus
1 00001eHNE Buneoypox (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-
38 3HAHUHU II0 TEME klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
"XuUMHUYeCcKHe reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
peakuun"
KonTposbHas
aboTa 1o TeMe .
39 E) T O TeM Pemry EI"D:https://ege.sdamgia.ru/
XUMHAYECKHE
peakuun"
Tlonoxeuune
HEMETAILIOB B
I1 I . . -
EPHOMIHCCKO” [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
CHCTEME ) )
nemetalli-klass-2669698.html Buneoypox:http://school-collection.edu.ru/
XUMHAYECKUX .
40 Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/11-

anemeHToB /[l. W.
MeneneeBa u
0COOCHHOCTHU
CTPOEHHMS UX
aTOMOB.

klass/himiya/nemetally/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5939/
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duznueckue
CBOICTBA
HEMETAJIOB

41

Amnorponus
HEMeTaJuIoB (Ha
npuMepe
KHCJIOpO/a,
cepsl, hochopa
U yrIeposa)

[Ipesentamus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/
VYpox (udposas 6mbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POLL):https://resh.edu.ru/subject/lesson/5939/

42

Bonopon:
MOJTy4YeHHE,
¢buznueckue u
XUMUYECKUE
CBOWCTBA.
IMaapuast

Buneoypoxk:http://school-collection.edu.ru/

43

I"amorensr:
HaXO0XXICHUE B
MIPUPO/IE,
CIIOCOOBI
MTOJTYy4YCHHUS,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBa

Ypox(SKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

44

I'anmorenoBog0poO
nel. Baxkaenime
KHUCIIOPOJCOAED
JKalue
COCJIMHEHUS
raJlor€HOB

Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030
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45

JlaGopaTopHsble u
MIPOMBIIIJICHHBIE
CITOCOOBI
MOJTy4CHUS
rajIor¢HOB.
IIpumenenne
raJIoreHOB U UX
COCOUHCHUH.
Jlaboparopusblit
OIIBIT 3
"KaduecTBeHHEIE
peakuu Ha
HEOPraHUYeCKHue
HOHBI M KAaTHOH
Bojopoaa"

VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

46

[IpakTnueckas
pabota Ne 4,
Pemenue
AKCIIEPUMEHTAIh
HBIX 3aJ1a4 IO
TeMe
"T"anorensr"

Pemry EI'D:https://ege.sdamgia.ru/

47

Kucnopon:
JabopaToOpHbBIC U
MIPOMBIIIJICHHBIC
CITOCOOBI
MOJTy4eHUs,
¢busnyeckue u
XUMHYECKHE

Ypoxk(Axmnace):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-
4e21-afe0-9ebldda3d2b4
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cBoiicTBa. O30H.

IIpumenenune
KHCII0pOJa U

030Ha
48 Oxcuppl u Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
IIEPOKCH/IBI klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
Pemrenue 3agau ) . .
[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
49 | pa3IMYHBIX o .
soedineniya-klassi-825447.html
THUIIOB
Cepa:
HaXO0XICHUC B
IIpUpoae, [pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
50 CrocoObI soedineniya-klassi-825447.html
MOJTYy4YCHHUS, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
(buznveckue u klass/osnovnye-metally-i-nemetally/kislorod-sera
XUMHYECKHE
CBOICTBa
Ypox (MHO®OPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-
CepoBojopos, . .
51 S podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-
6532221.html
Kucnopoaconep
Kalue
COCAMHCHMS Ypox (MH®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-
52 Cephl. rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-
OcobGeHHOCTH 6532430.html
CBOMCTB CEpHON
KHCIJIOTBI
53 Hpaxrireckas Pemry EI'O:https://ege.sdamgia.ru/

pabota Ne 5.
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http://school-collection.edu.ru/

TPYIIIBI
[Tepuonueckoi

CHCTEMBI
XUMHAYECKUX
DJIEMCHTOB.
Marnwuii u
KaJTBITHM:
MOJTy4YeHHE,
¢buznueckue u
XUMHAYECKHE
CBOIICTBA,
MIPUMEHEHHE
MPOCTHIX
BEIIECTB U UX
COEIUHEHUN

VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy

JKécTkoCTh BOORI

[Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-po-teme-zhestkost-vodi-453702.html

78 ObI e
" CHOCZ pree Ypox(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
YCTpanerus metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
AJOMUHHIA: - .
- VYpox(SKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
i ’ metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-
(buznveckue u
79 IMICCKILC 7183916/re-6¢c74465-dfab-4f80-9339-a20ef511dc62 [Ipe3enTarius
. (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-
CBONCTRa, Klass-4710727.html
MIPUMEHEHHE
AmboTepHbIe Buneoypox:http://school-collection.edu.ru/
80 CBOMCTBA OKCHJIA Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-

Y THJIPOKCH]IA
AJTIOMUHUS,

klass/himiya-11-Klass-rudzitis-g-e#
Ypox(P3I):https://resh.edu.ru/subject/lesson/4960/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/

TUIPOKCOKOMILIIE
KCBI aJIFOMHAHUS,
WX PUMEHEHHE.
JlaGopaTopHbIii
OMBIT 5
"B3anMoaeicTBI
€ THJIPOKCHIOB
ATFOMUHUS U
IIMHKA C
pacTBopaMu
KHCJIOT ¥
menouei”

Pemenue 3agau

81 | pa3nu4HBIX Pemry EI'D:https://ege.sdamgia.ru/
THUIIOB
[IpakTnueckas
pabota Ne 7.
Pemenne . . e
Vpok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
AKCIIEPUMEHTAJTb . .
82 ekspierimiental-nykh-zadach-po-tiemie-mietally Buneoypox:http://school-
HBIX 3a7a4 I10 .
" collection.edu.ru/
TeMe "MeTaiuiel
TJIaBHBIX
noarpymn"
Oowas IIpesenrtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
XapaKTCpHUCTHUKaA pobochnykh-podgh.html Buneoypox:http://school-collection.edu.ru/
83 MCTAJIIOB Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
MOOOYHBIX klass/osnovnye-metally-i-nemetally/perehodnye-metally
noarpym (b- https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

rpyI)

nemetally/perehodnye-metally



https://ege.sdamgia.ru/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

[Tepuonueckoit
CUCTEMBI
XUMHYECKUX
JJIEMEHTOB

VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

dusndueckue u
XUMHUYCCKHE
CBOMCTBA XpOMa

IIpesenrtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buaeoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

84
H €TO nemetally/perehodnye-metally
COEJIMHEHHH, NX VYpox (AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
IIPUMEHEHHE metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
ITpezenTaums :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
Baskueiiime pobochnykh-podgh.html Buaeoypok:http://school-collection.edu.ru/
COCTMHEHNS BnaeoypOK(I/IHTEPVPOK):https://interneturok.ru/Iesson/chemistrv/ll-
MapraHIia. kIass/o_snovnve-metaIIv-|-nemetalI\_//perehodnve-metalIv _
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
85 [Tepmanranar
nemetally/perehodnye-metally
Kajus, ero - L
. . VYpox(SKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
OKHSHHT JIDHET metallov-7200709/khrom-marganetc-7224312
cBonCTBa https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
dusnueckue u [IpesenTanus
XUMHUYCCKUE (MH®OYPOK):https://infourok.ru/material.html?mid=35890
86 CBOWCTBA JKee3a Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

U €ro
COCIMHECHUN.
[Tony4yenue u

metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buneoypok



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311

IIPUMEHEHHE
CILIaBOB JKeJle3a

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
VYpox(POII):https://resh.edu.ru/subject/lesson/3534/

dusznueckue n
XUMHYECKHUE

IIpesenrtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buaeoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

87 CBOMCTBA MEIU U
S —— nemetally/perehodnye-metally
’ VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
HX MPHMCHCEHHC metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
dusnyeckue u
XUMHYECKHE
CBOMCTBA [IMHKA IpesenTanus
W ero (MH®OYPOK):https://infourok.ru/material. html?mid=35890
COC/IMHEHHH, HX Ypox(}IKnacc):https://wwyv.vaklass. .ru/p/_himiia/ll—klass/kharakteristika—
MpHMeHEHC. metalIov—7200709/zheIezo—_l—e_c_Jo—soed|nen||a—7224??1(_’>
r https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
UIPOKCOKOMILIT . .
88 eKChI HHKA 7200709/tcink-i-ego-soedineniia-7224311 Buneoypoxk
. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
JlaGoparopHblii .
5 klass/osnovnye-metally-i-nemetally/perehodnye-metally
?HHT https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
KauectpenHnbie nemetally/perehodnye-metally
peaKiui Ha Vpok(PDILI):https://resh.edu.ru/subject/lesson/3534/
KaTHUOHBI
MeTaIoB"
89 | IIpakrtuueckas Pemry EI'O:https://ege.sdamgia.ru/



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/

pabota Ne 8.
Pemenne
AKCIIEPUMCHTAITh
HBIX 3a]1a4 110
TeMe "MeTaibl
OO0 YHBIX
noarpynmn”

90

Pemrenue 3agau
pa3sIu4HBIX
TUIIOB

Pemry EI'D:https://ege.sdamgia.ru/

91

O06o0menue u
cucreMaTni3alsa
W3y4EHHOTO
Marepuaa 1o
Teme "MeTamer"

Pemry EI'D:https://ege.sdamgia.ru/

92

KonTposbHas
pabora 1o Teme
"Metayuer"

Pemry EI'D:https://ege.sdamgia.ru/

93

Ananus
pe3yNIbTaToOB
KOHTPOJIBHOM
paboTHI,
KOPPEKIIH
(111 (0) 3

Pemry EI'O:https://ege.sdamgia.ru/

94

Ponp xumuu B
oOecreueHUH
YCTOMYUBOTO
pa3BUTHUA
4eJI0OBEUYESCTBA.

Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
Ypox(P3I):https://resh.edu.ru/subject/lesson/3514/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

ITonsarue o
HAayYHBIX
MeTOodax
HCCIICAOBAHMUS
BCIIICCTB

95

Hayunslie
TIPUHIIUIIBI
OpraHu3aluu
XUMHUYECKOTO
IIPOU3BO/ICTBA.
[IpompliIeHHBIE
crocoO0sbl
MTOJTy4YEeHUS
Ba)KHEUIIINX
BEIIECTB

VYpox (Hudposas 6mbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpox(POII):https://resh.edu.ru/subject/lesson/3514/

96

XHUMHYECKOE
3arpsi3HeHue
OKpYyKarouien
Cpelbl U ero
MOCJIEICTBUS

Buneoypok:http://school-collection.edu.ru/

97

Xumusa u
3JI0POBBE
yeJIoBeKa.
JlekapcTBeHHBIC
cpencTBa

Buneoypox:http://school-collection.edu.ru/
[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

98

XUMHUSA U,
Ponb xumMuu B
oOecreueHUH
MUIIEBOM

[Ipezentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypox:http://school-collection.edu.ru/

[pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., Ipo3noB
A.A., Jlynun B.B.; nox penaknueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox penakiueit Jlyauna B.B., O061ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODAy»; AkinonepHoe odmectBo «M3marenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. [Inanupyemsie pe3ynbratel. Cuctema 3aianuii. 8—9 kiacchbl: mocooue
JUIs yuutenei oomeoOpasoBat. yupexaeHuii / A. A. Kasepuna, P. I'. liBanosa, /I.
10. To6potun; oa. pexn. I'. C. Kosanesoii, O. b. Jlorunosoit. — M.:
ITpoceemenue. — 2013. — 128 c.

2. Xumus. Tematnueckuii KOHTpoiib. 8—9 kmaccel / A. A. Kasepuna, I'. H.
MomuanoBa, M. I'. Cuactuna. — M.: HantmonansHoe o6paszoBanue, 2022. — 160 c.
(®I'OC. TemMaTn4eckuit KOHTPOJIb).

3. Hoo6potun /1. FO. KoaTtponaupyromas QyHKIHS MIKOJIBHOTO XHMHUYIECKOTO
skcriepuMenTa // Xumus B mkonue. — 2017, — Ne 3.

4. Epbirun /. I1., umkun E. A. Metoauka peleHust 3aj1ad o XuMuu: yueo.



nocodue A CTYJEHTOB TeJl. UH-TOB 10 OMoJI. U xuM. criell. — M.: [IpocBenienue,
1989. - 176 c.

5. 3notHuKoB . I'. X¥MUUeCcKUil SKCIEPUMEHT KaK CIeLMPUIECKUN METOT
oOyuenus // IlepBoe centsaops. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cractuna M. I'. KonnuecTBeHHBIE OTHOLIEHUS B XUMHH //
Xumust 15t KoabHUKOB. — 2020. — Ne 4,

7. Obmas metonuka ooydenus: xumuu B 1mkosie / P. I'. UBanosa, H. A.
INopoaunosa, /1. FO. Jlo6potun u ap.; nox pexn. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemus oopa3oBanus — yuutenio). A.A. KaBepuna,
P.I'. ViBanosa. I'n. HopmatuBHas 6a3a XuMu4ecKoro oOpa3oBaHus B CpeHEN
IIKOJIE.

8.Xumus. Perienre 3a1annii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIOKHOCTH.
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I'. H. MomnuanoBa, H. B. Ceupunenkona, C. B. CtaxanoBa. — M.: HTemnekT-

Henrp,

2015. - 216 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Ypox (POIII) https://resh.edu.ru

VYpox (HcmopTan) https://nsportal.ru

(AKmacc) https://www.yaklass.ru



Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesenranus (Muadoypoxk) https://infourok.ru
bubaunoreka IIOK https://m.edsoo.ru

[Ipesenranus (3uanuno) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru

Ypoxk(®@OKCDOP/):https://foxford.ru
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