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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepasibHOM 00pa3zoBaTENBHOM MTporpaMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYJapCTBEHHOM O0pa30BaTEIbLHOM
craggapre COO, c¢ yudérom KoHuenuuu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTelbHBIX oOpraHu3anuax Poccuiickoit  deaeparum,
peanu3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit ®denepanuun Ha nepuoa 10 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JTU(PGEPEHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaldyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHNS OOyYEeHUsI B OpraHu3alusax MpodecCHOHANbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIENieH, COJIEp>KaHuUs,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaau3alus KOTOpoW oOecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IIENIAX, COJCpPKaHWUU, OOIIeH CTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OmpeNieSIieHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs Y4EeOHOTOo MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOyYarommxcs B
paMKax HTOrOBOM arrectaliud B (GOpME €IAMHOr0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJIEHHOTO U3YUYEHUS XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3JiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
W3YUYCHHUS OTIEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpeaHero o011ero oOpa3zoBaHUs (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II03HABATENbHBIX  JACMCTBUIA  0OydYarolerocs IO OCBOEHHUIO
COJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHus. 3a MpejesiaMi YyCTaHOBICHHOM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH CcoJepKaHUsl Yy4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €ro BApUATUBHOM COCTABJISIOLIEH, KOTOPAst AOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HANpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TANOM MOJTyYEHHSI XUMUYECKOTO 00pa30BaHus
B pAaMKax HW3y4YEHHs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3ALUAX CPETHETO MPOo(heCcCHOHAIBHOTO 00pa30BaHMUSL.
B a1011 cBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacuipeHre H yriyOJeHHuEe TEOPEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKU
oOy4Jaronuxcsi, BHIOPABIIMX ONPENEAEHHBIA MPOPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBON  TMOCJIEAYIOMIEr0 IMOJMY4YeHUs XMMHYECKOTo oOpa3oBaHUS B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBanniit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHET0 O0IIEro 00pa3oBaHus U3yUYEHHUE MpeMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a/1ad BOCIUTAHUSA U COLUAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEMHTEIUIEKTYaIbHBIX
YMEHHM, YMEHMH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBIN XapaKTep.



CocTaBngomuMy npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUs
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaXo010B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust ®I'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOr0 ypoBHEN
U3YUYEHUS IPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCAIIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMsI IpeaMeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yrinyOn€éHHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUIM O XUMUYECKHUX 3JIEMEHTAX U CBOICTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yTyOIeHUs IPeICTaBICHUM O CTPOEHUHU
BEILIECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSX THPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSICHSIETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKXKE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui JOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUN Yyaenserca o0coboe
BHHMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTiyO01EHHOTO
YPOBHS U3yUEHHUS IS KJIACCOB OMpeeiaEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIeH cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa AJisd KJIAcCOB XMMUKO-PU3nyeckoro npoduiis 00ibi10e 3HayeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaia rno oomei xumuu. [Ipu usyuenun npenmera
B JIaHHOM CJIy4yae akUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI U SHEPTUHU, 3aKOHBI
TEPMOJIUHAMMKH, JJIEKTPOJIN3a, IPEICTABIIEHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ounonoruueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHsL. B 3TOM citydae mpeocTaBiisieTcsi BO3MOKHOCTb JUIsl 00J1e€ 00CTOATEIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE M CBOMCTBAX MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOlnEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMHUH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN JEATENbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM ypOBHE HU3YYEHHs MpeAMeTa TMpeArnosiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJIEHUW MPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00ecleyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHS XUMHUYECKUX pPEaklHil, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX MPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U MpPOOJEM COBPEMEHHOM XHWMHUH, IS OOBSICHEHMS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30IMaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJACTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIIECTB;
yTITyOJIeHre PECTaBICHUHN O HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SBJICHUM, HMMEIOIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJI€HHOM  ypOBHE 0COOYI0  aKTyallbHOCTb
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYEHWI0O W TIO3HAHUWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEeYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30oBaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbI0 M IOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH M HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKOH KYJIBTYphI, IPUOOPETEHNE OTbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEeITESIbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctapiser 204 yacos: B 10 kiacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTUHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHnuzMbl  00pa3oBaHHs KOBAJIEHTHOW CBA3M (OOMEHHBIM U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [loHsTue o
dbynkunoHagsHOM rpynmne. 'omonorus. 'omonorunueckue psiapl. CuctemMaTuieckas
HOoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIepUMEHTAIbHBIE METOJbl H3YUYEHHUS BEHIECTB W HMX NPEBpaAlICHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYJ OpPraHHMYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUMH 3aMELICHUs, W30MEpHU3aLUH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOYyYEHUS! U IPUMEHEHHE
LMKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT ATKEHOB, SP*-THOPHAN3AIIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBsa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENVHEHMS, 3aMEUICHUS B O-I0JOKEHHWE IIPpU JIBOWHOM CBS3H,
noauMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIMEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOETUHEHHUS, TUMEPU3ALINYI U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUs U IPUMEHEHHUE
AJIIKUHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
obmiast popmyna, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKyibl OeHzona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalie, pPeaklud MNPUCOCAUHEHUSI, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMpUMEpPEe alKWIbHBIX PaJUKaIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctupona. CrocoObl moayueHus u
PUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtasie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxiaeHue.
KameHHbIi1 yroas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrpyNMly, IUaHOTIPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaelncTBUE IUTAIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW HIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOEe OOHapyx)eHUE
yIJIepoJia ¥ BOAOPO/Ia B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMJyIeHUE C¢ KoyuekiusiMu «Hedte» u «Yromby, ¢ oOpasinamu
MJIACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBME C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: pEaKIMK 3aMEILCHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeo(puILHOTO 3amelieHus. JleiicTBrue Ha
opranu3m denoBeka. CrocoObl MOTydeHHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHeHue gperomna. GeHonpopmabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — alIbJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOrMYeCKUE psifibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, m3oMepuss U HOMEHKIaTypa. Du3nyeckue CBOICTBA aJIbJETHIIOB U
KETOHOB. XMMUYECKHE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKIUN IPUCOETUHEHUS.
OxucieHne anbAEeTUAOB, KAueCTBEHHBbIC peakuu Ha anpierugpl. CrocoOsl
IIOJIy4EHUS M IPUMEHEHHE AJIBJECTUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCI0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALUM, PEAKIUH C YYacCTHEM YIJIEBOAOPOJHOTO pajguKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNIbHbIX JKUPHBIX KUCIOT. KUpbI B IpUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEeH W 1eiunono3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOdyYeHUue >PUpoB Lemtonao3bl. [loHsTre 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIB30BaHHE
BUJIEOMATEPHUATIOB), KaueCTBEHHbIE pPEaKUMU Ha albJerubl (C THUAPOKCHIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3adad 1o TeMaM «Couptel U (EHOIBDY,
«Kap6onoBbie kuciaothbl. CI0KHBIE dPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anu@paTUYecKue ¢ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue moliekys, obOmas (popmyia, u3oMepus, HOMEHKIATypa U (U3HNUYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apOMaTH4eCKOro psiga. CTpoeHNne aHUIIMHA.
B3auMHoe BiMgHHME Tpynm aroMOB B MoJsiekysne aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs: U TpuMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTH/IOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JCHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaIrus OEJIKOB MPU HArpEBaHWM, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepKalire oOpraHu4eckue CoeTMHeHU» U «Pacro3HaBaHne opraHuueCcKux
COEIMHEHUI.

BbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALUS U TTOJIMKOHACHCALTHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THUiIn3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3IaraeMble NOJIUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnsie 3anaum.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOro BeIlecTBa Ha
OCHOBE €r0 XMMHUYECKMX CBOWCTB MJIM CIOCOOOB MOJYUYEHUs, ONpeaAeSeHUue A0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHUYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHbIN (PakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
DKCIEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBI, HYKJIEHMHOBbIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpPOUTAIISAM.
OJNEeKTpOHHbIE KOHPUTYpaLlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOJIOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b NepUOIUUECKOTO 3akoHA U Ileproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITEpUOAaM. 3HAYEHHUE TEPUOANIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChII[aEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBsa3u. BomoponHas CBA3b.
MexMoNneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMs OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHHUS U MPEBpalCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIuu. XuMu4deckoe paBHoBecrue. Koncranrta
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckas aucconuanusi. CuiabHblE W CJIA0bIe  3JIEKTPOIMUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEHUE TNEPOKCUAAa BOAOPOJAa B TMPUCYTCTBUU KaTalin3aTtopa, MOJAEIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU ¢ TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepol, pocdopa u
yriiepona).

Bonopon. Ilomyuyenue, ¢usndeckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOpObl. BaxkHelmme Kuciaopoacoaep aiume
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOObI MOJYyYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOMCTBA M NMPUMEHECHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepbui(IV), oxcua
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAe. AJUIOTPONHBIE  MOAM(PUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. DyinepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHre MpPOCTBIX BEHIECTB, 0Opa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporctBa. Okcun kpeMHusi(IV), KpemHHeEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne metamwioB B Ilepruonndeckoi cucteMe XUMHUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YEeK aToMOB MeTauioB. OOrmue
¢uznueckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTalsioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHui  metamwioB.  OOmue  cmocoObl
MOy YEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctrka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKkue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMUYECKUE CBOMCTBA, INMPUMEHEHUE NPOCTBHIX BEIIECTB U HUX COECIUHEHHIA.
XKécTtkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatsl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWMCTBA JKelie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xenesza(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHuUE Kene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cepbl, ¢docdopa, kKeiae3a, MarHus B
KUCJIOPOJIe, HU3Yy4YEeHHE KOuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
LIEJI0YEHN, KAYECTBEHHbBIE PEAKIIUM HA HEOPraHMYECKUE AaHUOHBI, KATUOH BOJAOPOAA
M KaTUOHBbl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIUAIBI OPTaHU3AIUA XUMHYECKOTO MTPOU3BOICTBA. [[pOMBIIIITIEHHBIE CITOCOOBI
MOJYYCHUs] BaXKHEUIIMX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOWIEH CPEAbl U €ro NocaeAcTBUs. Poib Xxumuu B
o0ecrieueHU U YHEPreTUIECKON O€30MacHOCTH.

Xumus MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€3011acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIA OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCOBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJISIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKalus, MepuoauIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, O0BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, Metadbonu3M, MakKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJLUTYPTUsl, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTaBISIONIIUE: OCO3HAHHE
OOyJarOIMMHUCS POCCHMCKON TPaKTAHCKOW HIACHTHUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU T[IOBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENILHON U TMPAKTUYECKON JESTEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcsi B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOM JACSITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ESITEIHLHOCTH MPHU CO3AaHUN YUESOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUJOB YUEOHOU NeATEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MTOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IMOJYYEHUH U NOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSA3aHHBIC C XUMUUYECKHUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTeIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrux BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYATbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIMOHAILHOTO MPUPOI0TI0JI30BAHMS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 OOLIIECTBEHHON NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOJIbl U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOW KYJbTYpbl, B PEIICHUU TJI00aTBHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO UieHa OOIIECTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IIEJIBIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNu(PHUKYy METOJOB IO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, NCCIIeIOBaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAJIbHBbIC y4cOHBIC
JICUCTBUS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJATh XapPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB WU
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUYECKOU peaKIuu
— MPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOJAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3314, IPUMEHEHHIO Pa3IMYHbIX METO/I0B
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX MHGpoOpMalu (HAYy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TIOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA TPU PadOTE C XUMUYECKOM
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI IO CYILECTBY O0CYXAaeMOM TEMbI B XO€ TUAJIOTa U/UIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOMU MPEIJI0KEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJHEHUN
XUMHYECKOTO 3KCIEPHUMEHTA, MPAKTUICCKONH pabOThI 1O MCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKCHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii  aJfOPUTM JACHCTBUM mpu
BBIIIOJIHEHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a7ady, BbIOMpaTh HamoOoJjee
3¢ }exTUBHBIN CcrMoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I11ero 00pa3oBaHus BKIIOYAIOT CIEU(pUUECKUE 1JIs
y4eOHOro npeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI 1eHCTBUH 110
OCBOEHUIO, MHTEPNPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMUEH. B
IpOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl IPEACTABICHBI MO TOJAaM
WU3Y4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM HKOJIOTHUYECKOM, IHEPTEeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrnieueHnu PalMOHAIEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YTIICPOIHBIN CKEIET, GyHKIMOHATbHAS
rpylma, paadkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAILEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTpPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUsI, O B3AMMHOM BJIUSIHUHM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIM 3dextrr, opueHtanTsl | u Il pona);
(dakToJIOTHYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M IMPaKTUYECKOU
NeATEIbHOCTH YeJIOBEKa, OOIIMX HAyUHbIX TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh X CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTaBJIECHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAJIC)KHOCTh M3yUCHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJacCcy/Tpynne CcoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENIEH OPraHMYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TJIUILEPHUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerull, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENEH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKCHOB, KA IUEHOB, aJIKUHOB,
apoOMaTUYECKUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETU]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIEBOJOB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 MEPepadOTKH U IPAKTUIECKOE
MPUMEHEHUE TIPOYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIILHON
NEATETbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJISl U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (U3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcCy€Thl MO HAXOXKJCHUID XUMUUYECKON (HOPMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEJIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpoliaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJyUYeHUE U HU3YUYEHHE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBAaHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIndyHou dopme
PEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs CMbICH TTokazaresis [1JIK;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-HAydHAS
JUTepaTypa, CpecTBa MaccoBoil uHbopmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0pPOBbI0 M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, JIPO aTOMa, H30TOIIbI,
AJIEKTpOHHAs o00o0JioukKa aroma, S-, p-, d-aToMHBIE oOpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJIEHTHAas, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAIIMS, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HaJMOJICKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY W NPAKTUUYECKON EATEIHLHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHLHANAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBYy, XMMUUYECKUE PEAKIMH 110 Pa3IUYHBIM MPU3HAKAM (YUCIIy U COCTABY
pearupyoomux BeUIeCcTB, TEMJIOBOMY 3(PQPEKTy pEeakIUH, U3MEHEHHUIO CTEIeHeH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAHHUA W KPUTEpPUM JUIS  KiaccU(UKaluuu
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNM», «OCHOBHOE WU BO30YXKIEHHOE JIHEPreTUYECKHUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKpbIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkIuin
KOMIUIEKCO00Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
onpeeIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA HUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOJU BhIXOa MPOAYKTa PEAKINK; 00HEMHBIX OTHOIIICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOJTBEPKACHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHJIWKATOPOB, HU3YyYECHUE BIUSHUS
pasnuYHBIX  (AKTOPOB HA  CKOPOCTh XWMHUYECKOW pEaKIMH, pPEIICHUE
DKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawtey U «Hemeramis»y) ¢
COOJII0JIEHUEM TpaBUJI O€30MacHOro oOpallleHHs ¢ BElleCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYITHPOBATH IETh UCCIEOBAHUS, PECTABIATH B Pa3IMUIHON
dbopMe  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyzIol u  j1abopaTopHBIM O00OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.
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1.1

[Ipenmer oprannyeckoit
xumun. Teopus cTpoeHUs
OpraHUYECKHUX
coequHeHuit A. M.
byrtneposa

yecKOoi XUMHH

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan

byHIaMEHTATBHOTO XUMHYECKOTO 00pa3oBaHus
ChemNet. Xumuueckas HHPOPMAaIIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru ["azera «Xumus» u caut st

yuutensd «f uay Ha ypoK XUMHN
http://him.1september.ru Equnas xonnexmus LIOP:
MpeaMeTHas KOJUIEKIUs «XUMUs» http://school-

collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAy4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccutiickoro o6mieo0pa3zoBaTeabHOTO TopTaia
http://www alhimik.ru Bcepoccuiickast onmummmaa
IIKOJILHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JluCTaHIIMOHHBIE SBPUCTHYECKHE OJTUMITHAIBI 110
xuMud http://www eidos.ru/olymp/chemistry
3aHuMaTtenbHas XuMus http://chem.rusolymp.ru
Opranudeckast XUMUS: JIEKTPOHHBIN YIeOHUK IS
CpEeIHEN LIKOJIbI



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/

Hroro no pazaeny 8

Pa3znea 2. YriieBoaopoanbl

IIpenenwvHbie
2.1 YTJIEBOJOPOABI — 5
aJIKaHbl, IUKJI0AJKAHLI

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru [Topran

(byHIaMEeHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOJIOTUN
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yuuTens «5 uay Ha ypoK XUMHUN)
http://him.1september.ru Enunas xomnexuust LIOP:

MpeaMeTHas KOJUIEKIUA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbI€ SKCIIEpUMEHTHI: Xxumusi. Komieknus
Poccutickoro o6mieo0pa3oBaTeIpHOTO TopTaja
http://www alhimik.ru Bcepoccuiickas onummmana
IIKOJbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHH:

AIIEKTPOHHBIN YUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHMOHHBIE DBPUCTUYECKUE OJTUMITUABI 110
xumud http://www eidos.ru/olymp/chemistry
3aHnMaTenbHas XuMus http://chem.rusolymp.ru

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK JIJIst
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Caiir «Mup Xxumun»

HenpenenbHubie
2.2 YIJIEBOJOPOBI: AJIKEHBI, 14
aJIKa/IueHbI, aJTKUHBI

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoia https://myschool.edu.ru [Topran

(byHIaMEHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

2.3

ApomaTtnueckue
YTJIEBOJIOPOIBI (APESHBI)

ChemNet. Xumuueckass ”HPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait i

yauTens «5 uay Ha YpOK XHMHUN)
http://him.1september.ru Enqunas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIMA « XUMUs» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHbIC SKCIIEPUMEHTHI: XuMmusi. Kosekius
Poccwuiickoro 06meo0pa3oBaTeIbHOTO MOPTaia
http://www alhimik.ru Beepoccuiickast onmummuaa
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIIMOHHBIE BPUCTUYECKUE OJTMMITHABI 10
xumuH http://www eidos.ru/olymp/chemistry
3aHumarTenbHas Xumus http://chem.rusolymp.ru

Opranuyeckast XUMMsL: SJIEKTPOHHBIA YUYEOHUK IS
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

XuMmus Ui BceX: y4eOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup XumMun»

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikoua https://myschool.edu.ru ITopran

byHIaMEHTATBFHOTO XUMHYECKOTO 00pa3oBaHus
ChemNet. Xumuueckast ”HQOpMaIMOHHAs CETh:
Hayxka, o6pazoBanme, TEXHOJIOTHH
http://www.chemnet.ru I'azera « XuMHsI» 1 CaNT 1A

yuutens «f uay Ha ypoK XUMHN»
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIM « XUMUs» http://school-



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

collection.edu.ru/collection/chemistry EctecTBeHHO-

Hay4HbIE SKCIEPUMEHTHI: XuMHusl. Kosekius
Poccutiickoro o6meo0pa3oBaTeIbHOTO TopTajia
http://www alhimik.ru Bcepoccutickas onummmana
IIKOJBbHUKOB 110 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JIMCTaHIIMOHHBIE IBPUCTUUECKHAE OJIMMITHAJIBI TTO

xumuH http://www eidos.ru/olymp/chemistry
3anuMarenbpHas XuMus http://chem.rusolymp.ru

Opranuyeckast XUMUsi: SJIEKTPOHHBINA YUEOHUK JJIs
cpenHen mKodsl http:/classchem.narod.ru KonTpen —

Xumus UIst BeeX: yaeOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xumun»

24

[TpupoHbIE HCTOUHUKHU
yTJIEBOAOPOIOB U UX
nepepaboTka

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoa https://myschool.edu.ru [Topran

byHIaMEHTATBFHOTO XUMHUYECKOTO 00pa3oBaHUs
ChemNet. Xumuueckas HHPOpPMaIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I'azeTra « Xumus» u cait I

yuurens «f uay Ha ypoK XUMHN»
http://him.1september.ru Equnas xonnexmus LIOP:

IpeAMETHas KouteKuus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbBIC DKCTIEPUMEHTHI: XuMusi. Kommekius
Poccutickoro o6mieo0pa3zoBaTeIrHOTO TOpTaia
http://www alhimik.ru Bcepoccuiickast onmummnuaga
HIKOJIBLHUKOB 10 XUMHHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:



http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JluCTaHIMOHHBIE SBPUCTHYECKUE OJTUMITUABI 110
xumuH http:// www eidos.ru/olymp/chemistry
3aHuMaTtenbHas XUMHuS http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIs
cpeaHen Kokl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: y4eOHO-UH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xxumun»

2.5

FaJ'IOFCHHPOI/IL’»BOI[HBIG
YTJICBOAOPOAOB

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan

(byHIaMEHTaIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpPMAIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yuuTens «5 uay Ha ypoK XUMHUN)
http://him.1september.ru Ennnas xomnexuust [IOP:

IpeAMETHas KouteKuus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAy4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummnuana
MIKOJIBLHUKOB 10 XUMHHU
http://www.chemistry.ssu.samara.ru OCHOBBI XHUMHH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE YBPUCTUYECKHAE OJTUMITUAIBI 110

xuMuu http://www eidos.ru/olymp/chemistry
3annMarenbHass XUMus http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SJIEKTPOHHBINA YUEOHUK JIJIst



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/

cpenHen mKodsl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: y4eOHO-uH(DOPMAITMOHHBIA CAUT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

Hroro no pazneny

Pa3znea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus

35

3.1 Crnuptsl. @enon

11

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru [Topran

(byHIaMEHTAIEHOTO XMMHUYECKOTO 00pa30BaHHUS
ChemNet. Xumuueckas nHGOpPMAIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUU
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yuuTens «f uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIMA « XUMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIC HKCTIEPUMEHTHI: XuMusi. Komnekius
Poccutiickoro o6mieo0pa3zoBaTeabHOTO TopTaia
http://www alhimik.ru Bcepoccuiickast onmummnuaga
IIKOJBHUKOB 110 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHUIMOHHBIE 3BPUCTUYECKHUE OJTUMITNABI 10
xumuH http://www eidos.ru/olymp/chemistry
3aHumMarenbHasg XuMuA http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIst
cpenHel mKodksl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup XumMun»



http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

KapOonunbHbIe
COCIMHEHHUS: allbJICT U IbI

3.2 u keToHbl. KapOoHOoBBIE
KUCIOThI. ClI0KHbIE
a¢upsl. XKupsr

21

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikouia https://myschool.edu.ru ITopran
(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ["azera «XumMus» u caiT 1id

yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomnekus L{OP:

MpeaMeTHas KOJUIEKIUA « XUMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbI€ SKCIIEpUMEHTHI: Xxumusi. Komieknus
Poccutiickoro o6meo0pa3oBaTeI»HOTO opTaja
http://www alhimik.ru Bcepoccuiickas onuminana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

AIIEKTPOHHBIN YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE DBPUCTUYECKUE OJTUMITUAIBI 110
xumud http://www eidos.ru/olymp/chemistry
3aHnMaTenbHas XuMus http:/chem.rusolymp.ru

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK NSt
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

Xumus Uit BeeX: yueOHO-UH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru Caiir «Mup Xumun»

33 VYrneBons!

bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoia https://myschool.edu.ru [Topran

byHIaMEHTATHFHOTO XUMHYECKOTO 00pa30BaHuUs
ChemNet. Xumuueckast ”HOpMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru I'azeTra « Xumus» u cait 1



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/

Hroro no pazneny 41

Pasnen 4. Aszorcoaepikanue OpraHu4ecKu

41 AMUHBI. AMUHOKHUCIIOTEI. 12
' Benku

€ COCAUMHCHUA

yuuTens «5 uay Ha YpoK XUMHUN
http://him.1september.ru Enqunas xonnexmus LIOP:

NpeaMeTHas KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE YKCIIEPUMEHTHI: XuMHusl. Kosekius

Poccuiickoro o6meo0pa3zoBaTebHOTO MOPTaa
http://www alhimik.ru Bcepoccuiickast onmummuaga
HIKOJbHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE BPUCTUYECKHUE OJTUMITUAIIBI 10
xumuH http:// www eidos.ru/olymp/chemistry
3aHuMaTtenpHas XUuMHs http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJIEKTPOHHBIA YUEOHUK IS
cpeaHen mKoJibl http://classchem.narod.ru KonTpen —
Xumus JUist Beex: yueOHO-MH(DOPMaIMOHHBIN CalT
http://maratakm.narod.ru Cait « Mup XumMumn»

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoua https://myschool.edu.ru ITopran
(byHIaMEHTaIbHOTO XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”H)OpMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUN

http://www.chemnet.ru I'azera « XuMHsI» 1 CaUT 1A

yauTens «5 uay Ha YPOK XUMHUN)
http://him.1september.ru Equnas xommekmus L{OP:

IpeAMETHas KOuIeKuus «XuMus» http://school-



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIE SKCIEPUMEHTHI: XuMHusl. Kosekius
Poccutiickoro o6meo0pa3oBaTeIbHOTO TopTajia
http://www alhimik.ru Bcepoccutickas onumimana
IIKOJBbHUKOB 110 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
xumuH http://www eidos.ru/olymp/chemistry
3annMarenbpHas XuMus http://chem.rusolymp.ru

Opranuyeckast XUMUsi: SJIEKTPOHHBINA YUEOHUK JJIs
cpenHen mKoJbl http:/classchem.narod.ru KonTpen —

Xumus UIst BeeX: yaeOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Caiir «Mup Xumun»

Hroro no pazneny 12

Paspnen 5. BeicokomMoJieKy A pHbIe COeIUHEHUS

BBICOKOMOJ'ICKYJ'ISIpHHe
COCIMHCHUA

5.1

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoa https://myschool.edu.ru [Topran
(GyHIaMEHTATBHOTO XHMHYECKOTO 00pa30BaHHUS

ChemNet. Xummueckas HHPOpPMaIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I'azeTra « Xumus» u cait I

yuutens «f uay Ha ypoK XUMHN
http://him.1september.ru Equnas xonnexmus LIOP:

IpeAMETHAs KOuIeKuus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAaYYHBIC OKCIICPUMEHTDBI: XUMHUAL. KOJ'IJ'IeKIII/IH
Poccutiickoro o6meo0pa3zoBaTeasHOTO TOpTaia



http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Hroro no pazneny

http://www alhimik.ru Bcepoccuiickast onummuaga
IIKOJILHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH:
AJICKTPOHHBIN y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlMucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
XUMUU http://www eidos.ru/olymp/chemistry
3anuMarenbHasg XuMus http://chem.rusolymp.ru

Opranuyeckasi XUMUsL: SIEKTPOHHBINA YUCOHUK JIJIs
cpeaHel mKoJibl http:/classchem.narod.ru KonTpen —

Xumus U1t BeeX: yaeOHO-MH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xumun»

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

11 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1

Crpoenue aToma.
[Iepuoanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenToB J[. U.
Menneneena

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan
byHIaMEeHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckast ”H)OpMAIIOHHAS CETh:

Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru I'azeTa « XuMus» U cait Ui

yauTens «f uay Ha ypoK XUMHUN»

http://him.1september.ru Enunas xomnexuust LIOP:
NpeaMETHAsT KOJUIEKIU « XUMUsD» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbI€ SKCIIEpUMEHTHI: Xumusi. Koneknus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia

http://www alhimik.ru Bcepoccuiickast onmummmaa
IIKOJIBHUKOB 10 XUMWUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN YUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JluCTaHIIMOHHBIE SBPUCTHYECKUE OJTUMITHABI 110
xuMuu http://www eidos.ru/olymp/chemistry
3anumarenbHasg XuMus http://chem.rusolymp.ru

Opranuyeckast XUMHSL: SJI€KTPOHHBIA Y4eOHUK IS
cpenHel Kol http://classchem.narod.ru KonTpen —



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/

Xumus U1t BeeX: yaeOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

1.2

1.3

CrtpoeHue BeniecTna.
MHoroo6pa3ue
BEIIECTB

XHUMHUYECKHE pcaknuuu

11

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ ITIOC
Mos mkouia https://myschool.edu.ru [Topran

(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckass HHPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanHue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait s
yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIUA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIC HKCTIEPUMEHTHI: XuMusi. Komiekius
Poccwmiickoro o6meo0pa3oBaTebHOTO MOPTajia
http://www alhimik.ru Bcepoccuiickas onmuminana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHMOHHBIE DBPUCTUYECKUE OJTUMITUABI 110
xuMuH http://www eidos.ru/olymp/chemistry
3anumarenbHag XuMus http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJIEKTPOHHBIA YUYEOHUK IS
cpenHen mKodsl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup XuMun»

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikoua https://myschool.edu.ru IToprain

(GyHIaMEHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs



http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

ChemNet. Xumuueckast HHPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait i

yauTens «5 uay Ha YpOK XHMHUN)
http://him.1september.ru Enqunas xonnexkmus LIOP:

MpeaMeTHas KOJUIEKIM « XUMUs» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHbIC SKCIIEPUMEHTHI: XuMusi. Kosekius
Poccwmiickoro o6meo0pa3oBaTebHOTO MOPTaja
http://www alhimik.ru Beepoccuiickast onummuaa
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE SBPUCTUYECKUE OJTUMITHAIBI 110

xumuH http://www eidos.ru/olymp/chemistry
3aHumaTenbHas Xumus http://chem.rusolymp.ru
Opranuyeckast XUMMsL: SJIEKTPOHHBIA YUYEOHUK IS

cpenHel mKodsl http:/classchem.narod.ru KonTpen —

XuMus Uit Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup Xumun»

Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi xumusi
bubnmoreka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru IToprain
21 HeMeTann 31 (byHIaMEHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs

ChemNet. Xumuueckast HHQOpMaIMOHHAs CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru I'azera « XuMHsI» 1 CaNT 1A



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/

2.2

Meranibsl

23

yuuTens «5 uay Ha YpoK XUMHUN
http://him.1september.ru Enqunas xonnexmus LIOP:

NpeaMeTHast KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HaYYHBIC SKCIIEpUMEHTHI: XuMHusl. Kosekiust
Poccuiickoro o6meo0pa3zoBaTeIbHOTO TIOpTAlia
http://www alhimik.ru Bcepoccuiickast onmummuaa
HIKOJbHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE BPUCTUYECKHUE OJTUMITUAIIBI 10
xumuH http://www eidos.ru/olymp/chemistry
3aHuMaTtenpHas XUMHA http://chem.rusolymp.ru

Opranudeckasi XUMUsL: SIEKTPOHHBINA YUCOHUK NS
cpeaHen mKoJibl http://classchem.narod.ru KonTpen —

Xumus Uit BeeX: yueOHO-UH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru Caiir «Mup Xxumun»

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran

(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”H)OpMAIIOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I"azera « Xumusa» 1 caliT 11

yuutensa «f uay Ha ypoK XUMH)
http://him.1september.ru Enqunas xonnexmus L{OP:

MpeaMeTHast KOJUIEKIUA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBEeHHO-

Hay4YHBIE SKCIICPUMEHTHI: XUMHUs1. Komnekuus
Poccuiickoro o0mieo6pa3zoBaTeabHOT0 Mopraia



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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http://www alhimik.ru Bcepoccuiickast onummuaa
IIKOJILHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUH:
AJICKTPOHHBIN y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
XUMUU http://www eidos.ru/olymp/chemistry

3anuMarenbHasg XuMus http://chem.rusolymp.ru
Opranuyeckasi XUMUsL: SIEKTPOHHBINA YUCOHUK JIJIs

cpeaHel mKoJibl http:/classchem.narod.ru KonTpen —

Xumus UIst BeeX: yaeOHO-MH(DOPMaIMOHHBINA CaliT
http://maratakm.narod.ru Calit «Mup Xumun»

Paszgea 3. Xumus 4 ;Ku3HbL

3.1

MeTtonabl o3HaHUS B
XUMUU. XUMHA U 9
JKU3Hb

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran
(byHIaMEHTaIbHOTO XUMUYECKOTO 00pa30BaHUS

ChemNet. Xummueckas HHPOpPMaIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru I"'azera « XumMus» 1 caliT 11

yauTens «f uay Ha ypoK XUMHUN»

http://him.1september.ru Equnas xonnexmus LIOP:
MpeaAMeTHas KOJUIEKIUsA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ SKCIIEpUMEHTHI: XxuMus. Komnekus

Poccutickoro o6mieo0pa3zoBaTeI»HOTO TTOpTaia
http://www alhimik.ru Bcepoccuiickas onummnuana
IITKOJIbHUKOB 10 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XHIMHUH:



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JMuCTaHIMOHHBIE 3BPUCTUYECKHUE OJMMITUABI 1O
xumuH http://www eidos.ru/olymp/chemistry
3aHuMaTenabpHas XUMHS http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIs
cpeaHen mKoJibl http:/classchem.narod.ru KonTpen —
Xumust 11 BceX: y4eOHO-uH(DOPMAITMOHHBIN CaliT
http://maratakm.narod.ru Caiit «Mup Xumun»

Uroro no pazueny 9

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4 8



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcsl
[IpenMeT 1 3HaYE€HKE OPraHUYECKOM bubnuorexa [JOK
| XUMMWH, IIPEACTABICHUE O 1 https://m.edsoo.ru/7f41837¢c
MHOT000pa3uy OPraHuYeCKUX HOC Mos mkona
COCMHEHUI https://myschool.edu.ru
DJIEKTPOHHOE CTPOEHUE aTOMa
bu6mmoreka [IOK
yraepoaa (OCHOBHOE U
N https://m.edsoo.ru/7f41837¢c
2 BO30YKIEHHOE COCTOSHUS). 1
HOC Mos mkona
BaneHTHble BO3MOXHOCTH aTOMa
https://myschool.edu.ru
yraepoaa
XUMUYECKas CBS3b B OPraHUYECKHUX bubnuotexa [JOK
3 COEIUHEHUAX. MexaHn3Mbl 1 https://m.edsoo.ru/7f41837c
00pa3oBaHus KOBAJICHTHOU CBSI3H, HOC Mos mikomna
CIocoObl pa3pbiBa CBsI3EH https://myschool.edu.ru
bu6nmoreka [JOK
4 Teopus cTpoeHUsT OpraHUYECKUX | https://m.edsoo.ru/7f41837¢
coenurenuii A. M. Bytneposa HOC Mos mikomna
https://myschool.edu.ru
Buabl nzomepun: CTpyKTypHas, bubmuorexa [JOK
5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 https://m.edsoo.ru/7f41837¢
3¢ (heKTH B MOJIEKYyIax HOC Mos mikona

OpTaHUYCCKUX COE€IUHEHUI

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

[IpencraBnenue o KiacCUPUKALNHA U

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

6 cUCTEMATHUYECKAst HOMEHKIIATypa
[UPAC P HOC Mos mkona
( ) OpraHMuCCKUX BELICCTB https://myschool.edu.ru
bubmuorexa [JOK
7 Knaccudukanus peakiuii B https://m.edsoo.ru/7f41837¢
OpraHMYECKON XUMUU [HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
g Cucremarusanus 1 00001eHe https://m.edsoo.ru/7f41837¢c
3HAHUM 1O TeMe HOC Mos mikona
https://myschool.edu.ru
AJIKaHBI: TOMOJIOTUYECKHM PSI,
bubmuorexa [JOK
obmras popmyiia, HOMEHKIIATypa U
9 H3OMEDISL. SICKTDOHHOE I https://m.edsoo.ru/7f41837¢
pH, P LIOC Mos mkoia
TpOCTPAHCTBCHHOE CTPOCHHC https://myschool.edu.ru
MOJIEKYJI
bu6mmoreka [IOK
10 dusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/7f41837c
CBOMCTBA aJKaHOB HOC Mos mkona
https://myschool.edu.ru
bu6nmoreka [JOK
HaxoxneHnue ajikaHOB B IpUpPOJIE.
11 Croco0BI MOIyUYeHNS U IPUMEHEHHUE hitps://m.edsoo.ru/7i41837¢
Y P HOC Mos mkomna
AJIKaHOB https://myschool.edu.ru
HKJI0OAJKaHbBL: o01mas opMyia,
» doputy BuGmmotexa IIOK
HOMEHKJIATypa U U30MEpus,
12 0COBCHHOCTH CTDOCHIS I https://m.edsoo.ru/7f41837¢
P HOC Mos mxona

XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHUS U TIPUMEHEHUE

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Pemenne pacy€THbIX 3a1a4 HA
OIIpECIIEHNE MOJIEKYJIAPHOU

bubmuorexa [JOK
(bOpMyJTbI OPraHMYECKOTO BEIIECTBA
https://m.edsoo.ru/7f41837c
13 10 MAaCCOBEIM JIOJISIM aTOMOB
HOC Mos mkona
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB.
https://myschool.edu.ru
Cucremarusanusg U 00001eHne
3HAHHUHU II0 TEME
AJIKEHBI: TOMOJIOTUYECKUH PS/I,
bu6mmoreka [IOK
oOuras popmyia, HOMEHKIATYpa,
14 3IIEKTPOHHOE U IPOCTPAHCTBEHHOE hitps://m.edscoru/7i#1837c
P P Cp HOC Mos mikona
cTpoenue Mosekyin. CTpyKTypHas u hitps://myschool.cdu.ru
[IUC-TPAHC-U30MEPHUSI ATIKEHOB
bubmuorexa [JOK
Dusnueckue 1 XUMAYECKHUE
. https://m.edsoo.ru/7f41837¢
15 cBolicTBa ankeHoB. [IpaBuio
Mabko ona HOC Mos mkona
KOBHUKOB
p https://myschool.edu.ru
bu6nmoreka [JOK
16 CnocoObI Moy4YeHus U IpUMeHEHne https://m.edsoo.ru/7f41837¢c
aJIKEHOB HOC Mos mkona
https://myschool.edu.ru
[Tpaktuyeckas padora Ne 1 o teme bubmorexa [TOK
17 "ITonyuyeHne dTHIIEHA U U3YYECHUE https:/m.edsoo.ru/7f41837¢
ero cyo"c | Y [HOC Mos mkoina
'O CBOMCTB
https://myschool.edu.ru
, bubnuotexa [JOK
Pemienne pacu€THbIX 3aa4 Ha
13 OTIpeIETEHIE MOTEKYDHOM https://m.edsoo.ru/7f41837¢
P YIp HOC Mos mxona

(bOpMyJTBI OPraHMYECKOTO BEIIECTBA

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

AJKaueHbl: CONPsHKEHHBIE, bu6mmoreka [IOK
19 HW30JINPOBAHHBIE, KYMYJIUPOBAHHBIE. https://m.edsoo.ru/7f41837¢
Oco0EHHOCTH AJIEKTPOHHOTO HOC Mos mkona
CTPOCHUS https://myschool.edu.ru
bubmuoreka [JOK
20 XHUMHUYeCKre CBOMCTBA https://m.edsoo.ru/7f41837¢
COMPSIKEHHBIX TUEHOB [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
71 CrniocoOblI oy4eHus U IpUMEHEHUe https://m.edsoo.ru/7f41837c
aJIKaJuEHOB HOC Mos mkona
https://myschool.edu.ru
AJIKMHBI: TOMOJIOTUUECKHH PSIJI,
obmras popmysia, HOMEHKIATYpa, Bubmorexa ITOK
22 AJIEKTPOHHOE U MPOCTPAHCTBECHHOE hitps.//m.edsoo.u/7f1837¢
HOC Mos mkona
CTp?GHI/Ie MOJICKYJI, (pu3udeckue hitps://myschool.edu.ru
CBOICTBa
bu6mmoreka [IOK
. https://m.edsoo.ru/7f41837¢c
23 XHUMHYECKHE CBOMCTBA aJIKWHOB
HOC Mos mkomna
https://myschool.edu.ru
bu6nmoreka [JOK
24 KauecTBeHHbIE peakliii Ha TPOMHYIO https://m.edsoo.ru/7f41837c
CBSI3b HOC Mos mkona
https://myschool.edu.ru
bubmuoreka [JOK
) CrniocoOblI nosty4eHus U IpUMeHEeHUe https://m.edsoo.ru/7f41837¢c
> aJIKUHOB HOC Mos mkoia

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Pemenue 3agau: pacd€rsl 1o

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

26

YPaBHEHUIO XUMUYECKON PEAKIIUI [HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK

7 Cucremaruzanus U 00001IeHne https://m.edsoo.ru/7f41837¢c
3HAHUM 1O TeME HOC Mos mkona

https://myschool.edu.ru
ApeHBI: TOMOJIOTHYECKUH Psifl,

bubmuoreka [JOK
obmras popmyiia, HOMEHKIIATYpa.

28 DIEKTPOHHOE U IPOCTPAHCTBEHHOE https.//m.edsoo.ru/7f41837
P P 6Tp HOC Mos mkona

CTpOEHHUE MOJIEKYJ OeH307a 1/1“ hitps://myschool.cdu.ru
TOJIyOJIa, UX (PU3NYECKUE CBOMNCTBA

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA apEHOB: https://m.edsoo.ru/7f41837c

peaKIny 3aMEeIIECHUS HOC Mos mkoina
https://myschool.edu.ru
. . bubnuoteka [JOK
XUMHYECKUE CBOICTBA apEHOB:

30 S — https://m.edsoo.ru/7f41837¢
pearttiu ip A 5 ’ LIOC Mos mkoina
OKHCJICHHE TOMOJIOTOB OeH301a hitps://myschool.edu.ru

bu6nmoreka [JOK

31 OC00EHHOCTH XUMHYECKUX CBOICTB https://m.edsoo.ru/7f41837c
cTuposa HOC Mos mikona

https://myschool.edu.ru
.. bubnmoreka [JOK
Pemenue pacu€THbIx 3a1a4 Ha

3 OLIDELEICHIE MONEKYILDHO https://m.edsoo.ru/7f41837¢

pe YAp HOC Mos mikona

(bOopMyIIbI OPraHUYeCcKOro BEIIECTBA

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
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CriocoObI mosryueHus 1 NpUMEHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

33 apeHoB HOC Mos mikosna
https://myschool.edu.ru
bubmuorexa [JOK

['eneTnueckas CBA3b MEXKAY
34 PaHUHbIMH KITaCCaMI https://m.edsoo.ru/7f41837c
HOC Mos mkona
YIICBONOPONOB https://myschool.edu.ru
Pacuérel mo ypaBHEeHUsIM bubnnoreka [JOK
35 XUMHYECKHUX PEAKLIUMN. https://m.edsoo.ru/7f41837¢c
CucremaTtu3sanus 1 0000IICHIE HOC Mos mkona
3HaHUU 10 TEME https://myschool.edu.ru
bu6mmorexa [IOK
[Ipupoansrii ra3. IlonyTHbie https://m.edsoo.ru/7f41837¢
36
HE(TSAHBIC Ta3bl HOC Mos mikosna
https://myschool.edu.ru
bu6nmoreka [JOK

37 KaMeHHBII yronb U MpOgyKTHI €70 https://m.edsoo.ru/7f41837c

nepepaboTKu HOC Mos mikona
https://myschool.edu.ru

Hedtb 1 ciocobb! e€ nmepepaboTKH. bubmmoreka [JOK

33 IIpuMeHeHne NpOayKTOB https://m.edsoo.ru/7f41837c

nepepabotku HepTH. [Ipodeccus [HOC Mos mkona

I'eonoropazpegunk https://myschool.edu.ru
bubmuoreka [JOK

['eneTndeckas CBSA3b MEXKIY

39 PaABTIHBIMH KIACCAMH https://m.edsoo.ru/7f41837¢c
HOC Mos mxona

yTJIEBOJIOPOIOB

https://myschool.edu.ru
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lNanorenonpousBoiHbIE bubnnoreka [HOK
40 YIJIEBOJIOPOJIOB: JJIIEKTPOHHOE https://m.edsoo.ru/7f41837c
CTPOECHUE; PEAKIIUH 3aMEILICHUS HOC Mos mkona
rajioreHa https://myschool.edu.ru
HeticTBue menoueit Ha bubnnoreka [HOK
41 rajgoreHIpPOU3BOIHEIE. https://m.edsoo.ru/7f41837¢c
B3aunMoelicTBUE TUTaIOreHAIKAHOB HOC Mos mkona
C MarHueM U IMHKOM https://myschool.edu.ru
bu6mmorexa [IOK
Cucremaruzanus U 00001IeHne
42 sHanmit 10 paseny https://m.edsoo.ru/7f41837c
" " HOC Mos mkoina
Y TIeBOAIOPOEL https://myschool.edu.ru
bu6mmoreka [IOK
KoHTpoinbHas pabora 1o Teme https://m.edsoo.ru/7f41837c
43
"YraeBogopoib" HOC Mos mikona
https://myschool.edu.ru
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJl, oO1as bu6mmoreka [JOK
44 ¢dbopMyIa, CTpOEHHE MOJIEKYI, https://m.edsoo.ru/7f41837¢c
U30MepHUsl, HOMEHKJIaTypa, [HOC Mos mkona
KJaccupukanus, GpuznyecKkue https://myschool.edu.ru
CBOMCTBA
bu6mmorexa [IOK
45 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX https://m.edsoo.ru/7f41837c
O/IHOATOMHBIX CIIUPTOB HOC Mos mikona
https://myschool.edu.ru
46 CriocoObI MOTy4eHUs U IPUMEHEHUE bubnmoreka [JOK

OIHOATOMHBIX CITMPTOB

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
[IpocTeie 3¢upsl: HOMEHKIATYPA U
https://m.edsoo.ru/7f41837¢
47 U30MEpHUsi, 0COOCHHOCTH
. HOC Mos mkona
(UBHYECKUX U XUMHUYECKUX CBOWCTB hitps://myschool.edu.ru
bubmuorexa [JOK
MHOroaToMHbIE CITUPTHI:
https://m.edsoo.ru/7f41837¢
48 STUJICHTIUKOJIb U TITUIEPHH, UX
. HOC Mos mkona
du3HYECKrEe M XUMUIECCKHIE CBOHCTBA hitps://myschool.cdu.ru
bu6mmoreka [IOK
49 CrniocoObI MoTy4eHUs U IpUMEHEHUE https://m.edsoo.ru/7f41837c
MHOT0OaTOMHBIX CIIUPTOB HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
@DeHOII: CTPOEHUE MOJIEKYJIbI,
. https://m.edsoo.ru/7f41837¢
50 dbuznueckue cBoiictBa. TOKCHUYHOCTD
HOC Mos mxomna
(enoma https://myschool.edu.ru
bu6mmorexa [IOK
. https://m.edsoo.ru/7f41837¢c
51 XuMuyeckue cBoiicTBa (heHona
HOC Mos mxomna
https://myschool.edu.ru
bu6nmoreka [JOK
CriocoObI nosTyueHus 1 NpUMEHEHNe https://m.edsoo.ru/7f41837c
52
denona HOC Mos mikona
https://myschool.edu.ru
[TpakTiueckast paborta Ne 2. bubmorexa [IOK
53 Pemenne sxcnepuMeHTAIBHEBIX 33024 hitps.//m.edsoo.r/7i41837c
P 8 HOC Mos mkoia

no teme "CrupThl ¥ GpeHossr"

https://myschool.edu.ru



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Cucremarusanus U 00001eHue

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

54
3HAHUM 1O TeME HOC Mos mkona
https://myschool.edu.ru
Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
. ) bu6mmoreka [IOK
CTpOEHUE KapOOHMIIbHOW TPYTIIIHI;
https://m.edsoo.ru/7f41837¢
55 TOMOJIOTHYECKHE PSJIbI, 00IIIast
HOC Mos mkona
(bopwmyna, n3omepus u https://myschool.edu.ru
HOMEHKJIaTypa
bu6mmoreka [IOK
56 AJbaieruapl 1 KeTOHBI: (PU3HYECKUE https://m.edsoo.ru/7f41837c
CBOICTBa; peakLuu IPUCOEIUHEHUS HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
Peakuuu okucienus u
57 KaueCTBEHHBIE PEAaKIIMH ajIbJIErUuI0B hips. nuedsouu JELEI e
peart Sie HOC Mos mikona
1 KETOHOB https://myschool.edu.ru
bu6mmoreka [IOK
53 CnocoObI MoTy4eHus aabAeTHI0B U https://m.edsoo.ru/7f41837c
KETOHOB HOC Mos mkomna
https://myschool.edu.ru
bu6nmoreka [JOK
OIHOOCHOBHBIE TIPEIETbHBIE
https://m.edsoo.ru/7f41837¢c
59 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
HOC Mos mkomna
CTPOCHIT X MOJICKYT https://myschool.edu.ru
bubmuorexa [JOK
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, HX (PH3UYECKUE hilpss . edsoo.n. T8I 7
P ’ HOC Mos mkoia

CBOMCTBA

https://myschool.edu.ru
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XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

61
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT HOC Mos mkona
https://myschool.edu.ru
. . bubnmoreka [JOK
Oco0eHHOCTH CBOICTB MypaBbHUHOU
https://m.edsoo.ru/7f41837c
62 KHCJIOTBI. MHOTOOOpa3ue
5 HOC Mos mkona
KAPOOHOBBIX KHCIOT https://myschool.edu.ru
Oco0eHHOCTH CBOCTB:
HEeNpeaeIbHbIX U aPOMaTUYECKUX bubnuorexa [IOK
63 KapOOHOBBIX, TUKAPOOHOBBIX, https://m.edsoo.ru/7f41837¢c
TUAPOKCUKAPOOHOBBIX KHCIIOT. HOC Mos mikosna
[IpencraBuTenu BeICIIAX https://myschool.edu.ru
KapOOHOBBIX KUCIIOT
bu6mmoreka [IOK
64 [TonsiTrie 0 TPOM3BOHBIX https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHUCIIOT [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
65 CniocoOsI Moy4eHus U IPUMEHEHUE https://m.edsoo.ru/7f41837c
KapOOHOBBIX KUCIIOT [HOC Mos mkona
https://myschool.edu.ru
. bubnuotexa [JOK
CrnosxHble 3(DUPBI: TOMOJIOTHUECKUN
66 11, 0B1IIas hopMyIIa, HIOMEpHS 1 https://m.edsoo.ru/7f41837c
patL, OO PMYE, P IIOC Mos mikona
HOMEHITaTypa https://myschool.edu.ru
bubmuoreka [JOK
Pur3nyecKue 1 XUMUYECKUE https://m.edsoo.ru/7f41837c
67 N
CBOIicTBa A(hUpOB HOC Mos mikona

https://myschool.edu.ru
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Pemenue pacuérHbIx 3a1a4: 1o bubnuoreka [IOK
68 YPaBHEHUIO XUMUYECKOU peaKInH, https://m.edsoo.ru/7f41837c
Ha OIpeJeIICHNE MOJIEKYJISIPHOM HOC Mos mikona
(bOpMyJIbI OPraHUYECKOTO BEIECTBA https://myschool.edu.ru
[IpakTuyeckas padora Ne 3. bubnuoreka [IOK
69 Pemenue skcnepuMeHTAIBHBIX 3a7a4 https://m.edsoo.ru/7f41837c
o Teme "KapOoHOBBIE KUCITOTHI. HOC Mos mikona
Cnoxnbie 3¢pupnr" https://myschool.edu.ru
bu6mmorexa [IOK
70 JKupsr: ctpoenue, puzndeckue u https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOICTBA (THAPOIIU3) HOC Mos mikosna
https://myschool.edu.ru
Oco0eHHOCTU CBOWCTB JKHUPOB, bubmuoreka [JOK
71 COZIEPKAMNX OCTATKU https://m.edsoo.ru/7f41837¢c
HEeNpeeIbHbIX JKUPHBIX KUCIIOT. HOC Mos mikona
JKupsl B mpupoe https://myschool.edu.ru
Mpbuta Kak COJM BBICILIUX
bu6nmoreka [JOK
KapOOHOBBIX KHUCIIOT, UX MOTOIIEE
7 neiicraie, TloHsTHE O https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
CHHTETUYECKHX MOIOIIUX CPEJCTBAX hitps:/myschool.edu.ru
(CMO)
bu6nmoreka [JOK
['eneTnueckas CBA3b yriaeBOAOPOIOB
73 1 KHCIOPOJICOIEPHKALIX https://m.edsoo.ru/7f41837¢c
HOC Mos mikona
OPTAHHACCKIX BELIECTR https://myschool.edu.ru
bubmuoreka [JOK
74 Pacuérel no ypaBHEeHUsIM https://m.edsoo.ru/7f41837¢c
XUMUYECKHUX PEAKLUN [HOC Mos mkona

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Cucremarusanus U 00001eHue

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

75 3HAHUM 1O TeME HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK

OO0mias xapakTepucTHKa YIJICBOIOB

76 1 KIIaCCHMKALIS YITICBOLOB (MOHO- https://m.edsoo.ru/7f41837c

HOC Mos mkona
> /- M TIOIMCAXAPH1b1) https://myschool.edu.ru
bu6mmorexa [IOK

77 Monocaxapusl: GU3HIECKUE https://m.edsoo.ru/7f41837c

CBOICTBA U HAXOXJECHUE B IPUPOJIC HOC Mos mkoina
https://myschool.edu.ru
bu6mmoreka [IOK

73 [IpuMeHeHune TIIFOKO3bI, €€ 3HAUCHUE https://m.edsoo.ru/7f41837c

B JKM3HEICSITEIIbHOCTH OpraHu3Ma HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK

Hucaxapunpl: caxapo3a, MajabT03a U

79 nakTo3a, Haxosk/ieHHe B IpHpOJie i https://m.edsoo.ru/7f41837c
HOC Mos mxomna

MPHMCHEHHE Caxapuion https://myschool.edu.ru
bu6nmoreka [JOK

ITonmucaxapupl: cTpoeHue

R0 T Ty e —— https://m.edsoo.ru/7f41837¢

. HOC Mos mkomna

XUMUYECKHE CBOWMCTBA, IPUMEHEHHE hitps.//myschool.edu.ru
bubmuoreka [JOK

21 [TonsiTne 06 NCKYCCTBEHHBIX https://m.edsoo.ru/7f41837¢c

BOJIOKHAX HOC Mos mxona
https://myschool.edu.ru

20 Pewienne pacyeTHbIX 3a1a4 Ha bubnnorexka [JOK

OMNpCACIICHUC TOJIM BbIXOda

https://m.edsoo.ru/7f41837c
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MPOJIyKTa PEAKIMU OT TEOPETUUECKU

HOC Mos mkona

BO3MO>KHOTO https://myschool.edu.ru
bubmuorexa [JOK
23 Cucrematu3zanus u o6o01IeHne https://m.edsoo.ru/7f41837¢
3HAHUU O pa3eny HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
KonTponbhas pabota no teme
34 K HCIIODOLCONCh AL https://m.edsoo.ru/7f41837¢
PONICOACPHATR " HOC Mos mikona
OpraHUYECKHEe COCTUHEHUS hitps://myschool.edu.ru
AMWHBI: KTacCH(pUKALKS, CTPOCHUE bubnuorexa [JOK
85 MoJleKy1, o0mas ¢popmyia, https://m.edsoo.ru/7f41837¢
U30MEpPHUsl, HOMEHKIIaTypa U [HOC Mos mkona
(du3HYECKre CBOMCTBA https://myschool.edu.ru
bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/7f41837¢c
86
anu@aTuyecKux aMMHOB [HOC Mos mkona
https://myschool.edu.ru
bu6nmoreka [JOK
AHUWJIMH: CTPOECHNE aHUIINHA,
. https://m.edsoo.ru/7f41837¢c
87 0COOEHHOCTH XMMUYECKUX CBOMCTB
HOC Mos mkona
aHUIHA https://myschool.edu.ru
bu6mmoreka [IOK
28 CnocoObI 1oy4YeHus U MpUMEHEHNe https://m.edsoo.ru/7f41837¢c
anu@aTuyecKux aMMHOB HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
29 AMUHOKHUCIIOTBI: HOMEHKJIATypa U https://m.edsoo.ru/7f41837¢c
nuzomepus, (pu3nuecKrue CBOMCTBa. HOC Mos mkona

https://myschool.edu.ru
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OTI[CHBHBIG MNpeACTAaBUTCIIN O~

AMUHOKHCIIOT
XUMHUYECKHE CBOUCTBA bubaunoreka [IOK
90 aMHHOKHCIIOT, KX OMOJIOTHYECKOE https://m.edsoo.ru/7f41837¢
3HaYeHUE aMUHOKHUCIOT. CHHTE3 U HOC Mos mkona
TUAPOIU3 IIENITU0B https://myschool.edu.ru
bu6mmoreka [IOK
91 benky kak mpupoHbIE TOJIMMEPHI; https://m.edsoo.ru/7f41837c
CTPYKTYpbI O€JIKOB [HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
N https://m.edsoo.ru/7f41837¢c
92 XHUMHYECKHE CBOHCTBA OEITKOB
HOC Mos mkona
https://myschool.edu.ru
A3zoTtcoaepkaiue bubnuorexa [JOK
93 TreTEPOLUKINIECKUE COEAUHEHNUS. https://m.edsoo.ru/7f41837c
HykienHoBbIe KUCIOTBI: COCTAB, HOC Mos mxoina
CTpOeHHE U OuoJoruyecKas poJib https://myschool.edu.ru
[TpakTuyeckas padora Ne 4. bubnnoreka [JOK
04 Peenne skcniepuMEHTAIBHBIX 33184 https://m.edsoo.ru/7f41837c
o teme "A3oTcoaepkaiiue HOC Mos mikona
OpraHUYecKHe coequHEeHus" https://myschool.edu.ru
[TpakTuueckast paborta Ne 5. bu6mmoreka [IOK
95 Pemienne skcniepuMEeHTANIBHBIX 3314 https://m.edsoo.ru/7f41837¢c
o TeMe "PacniozHaBaHue HOC Mos mkona
OpPTraHUYECKUX COCTMHEHUI" https://myschool.edu.ru
KoHnTtponbhas paborta mo teme Bu6morexa [OK
96 "A3oTcoeprKalie OpraHn4ecKue

coenuueHus"

https://m.edsoo.ru/7f41837c
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OCHOBHBIC TTIOHATHS XUMHHU

HOC Mos mikosna
https://myschool.edu.ru

. bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX CO€AMHEHUN
97 1 METOMb! HX CHETE3a — 1 https://m.edsoo.ru/7f41837c
MOJIMMEpPU3ALUs U LOC Mos uikona
https://myschool.edu.ru
MOJIMKOHICHCAITUS
bu6mmoreka [IOK
08 ILmactmaccel. YTunuzanus u 1 https://m.edsoo.ru/7f41837¢c
nepepaboTKa I1acTuKa HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
99 DacToMephl: HaTypaJIbHBIN | https://m.edsoo.ru/7f41837¢c
CUHTETHUYECKUE KayuyKu. Pe3nuHa [HOC Mos mkona
https://myschool.edu.ru
Bosnokna: HatypasibHbIe, bubnmnoreka [JOK
100 HCKYCCTBEHHBIC, CHHTETUUECKHUE. 1 https://m.edsoo.ru/7f41837¢c
ITonuMeps! crienranbHOTO HOC Mos mikona
HAa3HA4YEHUs https://myschool.edu.ru
[IpakTuueckas padbora Ne 6. bubnuoreka [IOK
101 Pemenue skcnepuMeHTAIbHBIX 33724 | https://m.edsoo.ru/7f41837¢c
o TeMe "Pacno3HaBaHue mracTMace HOC Mos mkona
1 BOJIOKOH" https://myschool.edu.ru
O00011eHNEe U CUCTEMATU3ALIS bubmuoreka [JOK
102 M3y4YEHHOTO MaTepuaiia 1o TemMe | https://m.edsoo.ru/7f41837¢c
"BbIicOKOMONEKYISpHbIE HOC Mos mkona
coenuuenus" https://myschool.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
| Atom. CocTaB aTOMHBIX sJIEP. | https://m.edsoo.ru/7f41837¢c
Xumuueckuit aaeMeHT. M30Tomnbl HOC Mos mikona
https://myschool.edu.ru
bubmuorexa [JOK
) CtpoeHue IeKTPOHHBIX 000I04EK 1 https://m.edsoo.ru/7f41837¢c
aTOMOB, KBAHTOBBIC UHCIIa HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
Kiaccupukanuss XUMHUIeCKHX https://m.edsoo.ru/7f41837¢c
3 1
DJIEMEHTOB (S-, p-, d-, f-3J1eMeHTBI) HOC Mos mikomna
https://myschool.edu.ru
bu6mmoreka [IOK
4 Pacnpenenenue 351eKTpOHOB 11O | https://m.edsoo.ru/7f41837¢c
ATOMHBIM OpOUTAISIM [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
DneKTPOHHBIE KOH(UTYpAITH aTOMOB
https://m.edsoo.ru/7f41837¢c
5 AJIEMEHTOB B OCHOBHOM U 1
6 N HOC Mos mxona
BOSDYAUICHHOM COCTOARMH https://myschool.edu.ru
bu6mmorexa [IOK
6 DeKTPOHHbIE KOH(PUTYpaIli HOHOB. 1 https://m.edsoo.ru/7f41837¢c
DNEeKTPOOTPULIATETLHOCTh HOC Mos mikona

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Ileproanueckuii 3aKOH U

[lepuoauueckas cucrema bubmoreka LJOK
https://m.edsoo.ru/7f41837¢
7 XUMHUYECKHX dj1eMeHToB 1. 1. 110C M
. o4 IIKOJIa
MenneneeBa, CBSI3b C COBPEMEHHOM hitps.//myschool.edu.ru
Teopueil CTPOEHHUS aTOMOB ' —
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U Enbmmiorexa IOK
3 OBpasyeMbIX HMH IIPOCTHIX 1 https://m.edsoo.ru/7f41837¢
OC Mos mkona
CJIOKHBIX BEILIECTB MO rPYIIaAM U huttDS‘ //myschool.edu.ru
nep1oaam ' o
bu6mmoreka [IOK
9 Cucremarusanus 1 00001IeHNE https://m.edsoo.ru/7f41837¢
3HAHUM 110 TeME HOC Mos mkona
https://myschool.edu.ru
Buasl xumMmuueckoil cBA3U.
Mexanu3mbl 00pa3zoBaHUs bubmorera [IOK
. https://m.edsoo.ru/7f41837¢c
10 KOBAJIEHTHOU CBs3U. BonopoaHas
CBsA3b. MeKMONIEKYIIpHEIC HOC Mos wikona
L YP https://myschool.edu.ru
B3aUMOJCHCTBUS
BaneHTHOCTE U BaJICHTHBIE bu6nmoreka [JOK
1 BO3MOKHOCTH aTOMOB. CBSI3b https://m.edsoo.ru/7f41837¢
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C HOC Mos mikona
UX TEOMETPUYECKUM CTPOCHUEM https://myschool.edu.ru
bu6mmorexa [IOK
[IpencraBiaeHust 0 KOMIUIEKCHBIX
12 COCTHHEHHAX: COCTAB H https://m.edsoo.ru/7f41837¢
OMOHKITAT 'a IIOC Mos mkona
yp https://myschool.edu.ru
13 BemectBa MonekyasipHOTO U bubnmnorexa [JOK

HEMOJICKYJISIPHOTO CTpOCHHMs. THIThI

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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KPUCTAJUTMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB

HOC Mos mikosna
https://myschool.edu.ru

bubmuorexa [JOK
[ToHsiTHE O TMCTIEPCHBIX CUCTEMAX.
14 TTpesicTaBIeHHE 0 KOIIOWHBIX https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
pactBopax https://myschool.edu.ru
bu6mmoreka [IOK
HctrHHBIE paCTBOPHI: HACKIIICHHBIE U
15 HEHACBIILIEHHBIE, PACTBOPUMOCT. htps. m.edsouu J3L83 ¢
Kpucramnoruaparst HOC Mos xona
https://myschool.edu.ru
bubmuorexa [JOK
16 Crioco0bI BEIpaKEHUST KOHIICHTPAITUT https://m.edsoo.ru/7f41837¢
pacTBOpPOB HOC Mos mikosna
https://myschool.edu.ru
Perrenue 3agad ¢ MCIIOIb30BaHUEM bu6mmorexa [IOK
17 MOHATHUH ""MaccoBast 10715 https://m.edsoo.ru/7f41837¢
pacTBOpPEHHOIO BeniecTna', [HOC Mos mkona
"MoJiipHasi KOHIIEHTpaus'" https://myschool.edu.ru
bu6nmoreka [JOK
13 Knaccudukanms 1 HoMeHKIaTypa https://m.edsoo.ru/7f41837¢c
HEOpPraHUYECKUX BEILECTB [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
19 Cucremaru3zanus 1 0000IIeHUE https://m.edsoo.ru/7f41837¢
3HAHUH 110 TeMe HOC Mos mxona
https://myschool.edu.ru
bu6mmorexa [IOK
KonTponpHas pabora o Temam
20 "Crpoenue aroma. TlepHoaueckiii https://m.edsoo.ru/7f41837c
HOC Mos mxona

3akoH u [leprnonnyueckas cucrema

https://myschool.edu.ru
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XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa", "CTpoeHue BelecTBa.
MHuoroo6pa3ue BermiecTn"

Knaccudukanuss XUMHIEeCKHX

peaKkiii B HEOPraHUYECKON 1 bubnnoreka [HOK
11 OpraHUYECKON XMMUH. 3aKOH https://m.edsoo.ru/7f41837c
COXpAaHEHHUS MacChl BELIECTB; 3aKOH HOC Mos mikona
COXpaHEHUS U TIPEBPAIICHUS SHEPTUN https://myschool.edu.ru
MPY XUMHUYECKUX PEAKIUAX
TennoBbie 3 PEKTH XUMHYESCKUX bubmmorera [TOK
2 eaxuit, TepMOXHMHUHECKe https://m.edsoo.ru/7f41837¢c
P P LIOC Mos mkoia
YPaBHCHHA https://myschool.edu.ru
bu6mmoreka [IOK
Brluncnenus no ypaBHEHUSIM
23 U — https://m.edsoo.ru/7f41837¢c
pesiet HOC Mos mkoina
TEPMOXUMHYECKUM YPaBHEHUSIM
CpMO e yp © https://myschool.edu.ru
. n bubnuoteka [JOK
CKOpOCTh XMMUYECKOH peakiuu, eé
https://m.edsoo.ru/7f41837¢c
24 3aBUCUMOCTD OT Pa3JINYHbIX
b K HOC Mos mkomna
akTopoB. KaTanus u karaau3aTtopsl
opo 3 3aTop https://myschool.edu.ru
bu6nmoreka [JOK
25 I'oMOreHHbIE€ U FETEPOrEeHHBIE https://m.edsoo.ru/7f41837c
peakuuu HOC Mos mikona
https://myschool.edu.ru
[TpakTrueckast pabota Ne 1 o teme bubmorexa [IOK
26 "BmsHHe pastHUHbIX BAKTOPOB Ha https://m.edsoo.ru/7f41837¢c
P P HOC Mos mkoia

CKOPOCTb XUMHUYECKOU peakuuu"

https://myschool.edu.ru
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OO6patumMbie U HEOOpaTUMBIE

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

27
peakiu. XuMHUYECKOE paBHOBECHE HOC Mos mikosna
https://myschool.edu.ru
[IpakTuueckas padora Ne 2 o reme bubnuoreka [IOK
73 "BrnusiHue pa3nndHbIX GaKTOPOB HA https://m.edsoo.ru/7f41837¢c
MOJIOKEHNE XHUMHUYECKOTO HOC Mos mkona
paBHOBecHUA" https://myschool.edu.ru
bu6mmoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS.
https://m.edsoo.ru/7f41837¢c
29 CunpHbI€ U Cl1a0ble JIEKTPOIIUTHL.
C HOC Mos mkona
TEHCHb Anecotmatin https://myschool.edu.ru
bu6mmorexa [IOK
HNonnoe npoussenenue Boabl. Cpena
. https://m.edsoo.ru/7f41837¢c
30 BOJHBIX PacTBOPOB. BomopoaHbIii
(pH) HOC Mos mikona
HoKasatels (pH) pactsopa https://myschool.edu.ru
. bu6nmoreka [JOK
I'maponus coneit. Peakuuu,
31 DOTEKAIOILC B DACTEODAX https://m.edsoo.ru/7f41837¢
P B P P HOC Mos mkona
HICKTPOTITOB https://myschool.edu.ru
[Ipaktrueckas padota Ne 3 o Teme bubmorexa LOK
32 "XUMHYECKUe PEaKIMy B paCTBOPax https://m.edsoo.ru/7{41837c
" HOC Mos mkomna
JIEKTPOJIUTOB
HICKTPOTHITO https://myschool.edu.ru
bubmuoreka [JOK
OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC
N https://m.edsoo.ru/7f41837¢
33 peakuuu. BaxkHeime oKucauTenu u
0CCTAHOBHTE HOC Mos mxona
BOCCTaHOBHUTEIIH
https://myschool.edu.ru
34 MeTto/1 3IeKTPOHHOTO (ITIEKTOHHO- bu6mmorexa [IOK

MOHHOT0) OanaHca

https://m.edsoo.ru/7f41837c
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB https://m.edsoo.ru/7f41837¢c
BEILIECTB HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB Pipss meedsooru RIS
HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
37 Pemenue 3aga4 pa3iM4yHbIX TUIIOB DEps: oo, TR
HOC Mos mkona
https://myschool.edu.ru
Cucrtemaru3zanus 1 00001ICHUE bubmorexa HOK
38 SHAHMI 110 Teme "X IMIecKHe https://m.edsoo.ru/7f41837¢
" HOC Mos mxomna
peaKiuu https://myschool.edu.ru
bu6mmorexa [IOK
39 KonrponbHas pabora no reme https://m.edsoo.ru/7f41837c
"Xumnyeckue peakuun" [HOC Mos mkona
https://myschool.edu.ru
[TonoxeHne HEMETaIOB B
[lepnoauueckoii cucreme bubnuoreka [IOK
XUMHUYECKHX 3y1eMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
40
MenzeneeBa 1 0COOCHHOCTH HOC Mos mxona

CTPOCHUA UX aTOMOB. dusndeckue
CBOMCTBA HEMETAJIJIOB

https://myschool.edu.ru
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AmoTponus HeMeTauioB (Ha

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

41 opoja, cepsl, hochopa
npuMepe KUciopoaa, cepsl, pocop LIOC Mos mxona
M yrieposa) https://myschool.edu.ru
bubmuorexa [JOK
47 Bomopon: nonydenue, pusnueckue u https://m.edsoo.ru/7f41837c
XUMHUYecKHe cBoiicTBa. ['uapuas [HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
["astoreHsl: HaXOXKJICHHUE B PUPOJIC,
43 CrOCOOBI OayYeHHS, PUIUIECKUE DEps: oo u TR
Y . HOC Mos mkoina
XUMUYECKHUE CBOKCTBA
https://myschool.edu.ru
. bu6mmoreka [IOK
l'anorenoBopopobl. Baxueine
44 CUCIODOLCOLEDIKALLIE COETUHCHILS https://m.edsoo.ru/7f41837¢c
POACOACPHA A HOC Mos mikona
FaJIoreros https://myschool.edu.ru
JlaGopaTopHbI€ U IPOMBIIIIEHHBIE bubnnoreka [JOK
45 CIOCOOBI MOTYYEHHUSI TaJIOTEHOB. https://m.edsoo.ru/7f41837¢c
[IpumeHeHue rajJloreHoB 1 UxX [HOC Mos mkona
COeTMHEHNN https://myschool.edu.ru
[IpakTuueckas pabora Ne 4. Pemenue bubmorexa HOK
https://m.edsoo.ru/7f41837¢
46 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
" " HOC Mos mkomna
AIOTCHb https://myschool.edu.ru
Kucnopo: nabopaTopHbie 1
P patop Bu6mmorexa IJOK
MPOMBIIIIJICHHBIE CTIOCOOBI
47 T — https://m.edsoo.ru/7f41837¢c
Y ’ HOC Mos mkoia

XuMH4deckue csoiictsa. O30H.
[IpuMmeHeHne Kucmopoia u 030Ha

https://myschool.edu.ru
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bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

48 OKcuabl U IIEPOKCHIBI
A P A HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
49 Perenue 3a1a4 pa3inyHbIX TUIIOB hitps://m.edscoru/7i41837¢
P HOC Mos mkona
https://myschool.edu.ru
) bu6mmorexa [IOK
Cepa: Hax0XJICHUE B IPUPOJIC,
50 CIIOCOOBI OJyUYEHUS, PUINICCKUE U hips. nuedsouu JELEI e
Y . HOC Mos mkoina
XHMHYECKHUE CBOMCTBA
https://myschool.edu.ru
bu6mmoreka [IOK
51 CepoBoIOpoOz, Cy bbb https://m.edsoo.ru/7f41837¢
POBONIOPOL, €Y A LIOC Mos mkoina
https://myschool.edu.ru
bu6mmoreka [JOK
Kucnoponconepxaniue coequHeHUs
52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOI hitpssiim.cdsoo.ru 713183 7
PEL P LIOC Mos mkoina
KHCIOTHE https://myschool.edu.ru
[Ipaktrueckas padota Ne 5. Perenue bubmorexa LOK
https://m.edsoo.ru/7f41837c
53 AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
nC - " HOC Mos mkomna
©pa M €¢ COCHMHCHIA https://myschool.edu.ru
A30T: HaX0XJACHUE B IPUPOJE, bubnuotexa [JOK
54 CrocoObI OMyUYeHUs, PU3NIECKUE U https://m.edsoo.ru/7f41837c
XHMHYECKHUE CBOMCTBA. AMMHUAK, HOC Mos mikona

HUTPUIBI

https://myschool.edu.ru
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Kucnopoaconeprxarniue CoeTMHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

55 azora. OcoOEHHOCTH CBOMCTB a30THOM
B HOC Mos mkona
HCITOTHE https://myschool.edu.ru
bubmuorexa [JOK
[Ipumenenue a3ora u ero
. https://m.edsoo.ru/7f41837c
56 COeTMHCHUH. A30THBIC YA0OOpPEHUSI.
Tpodh A . HOC Mos mkona
POQECCHA ATPOXUMI https://myschool.edu.ru
®dochop: HAXOKICHHUE B IPUPOJIC, bubmuorexa [JOK
CHOCOOBI OTy4YeHHS, PUINIECKUE U https://m.edsoo.ru/7f41837¢c
57 .
XUMHYecKue cBoiictBa. Dochuast u HOC Mos mkona
bochun https://myschool.edu.ru
Oxcubl pocdopa, bubmuoreka [JOK
53 (bocopeoepiane Kucnots., Conn https://m.edsoo.ru/7f41837c
doch p If prRatl ' IIOC Mos mikona
OCQOPHOM KHCTOTRT https://myschool.edu.ru
bu6nmoreka [JOK
59 [Tpumenenue pochopa u ero https://m.edsoo.ru/7f41837¢
coenuHeHuil. ocdopHbie y10OpeHNs HOC Mos mikona
https://myschool.edu.ru
[IpakTuueckas pabora Ne 6. Pemenue bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
60 AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"A (b (b " HOC Mos mikoja
30T H QOCHOP 1 HX COCHUACHHA https://myschool.edu.ru
Yraepoa: HaXOXKJIEHHUE B IIPUPOJIE, bubnuorexa [JOK
61 QIOTPONHBIE MOAU(DUKALINY; https://m.edsoo.ru/7f41837¢c
dbuznyecKrue 1 XUMUIECKHE CBONCTBA, HOC Mos mikosna

IIPUMEHEHHE

https://myschool.edu.ru
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Oxkcua yriepoaa(Il), oxkcunn

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

62 yriepona(lV), yroneHas kucnora u eé 1IOC Mos mxona
co https://myschool.edu.ru
bubmuorexa [JOK
63 p https://m.edsoo.ru/7f41837¢c
eIICHUE 3a71a4 Pa3JINYHBIX TUIIOB LIOC Mos mkora
https://myschool.edu.ru
. bu6mmorexa [IOK
KpeMHuii: HaX0XACHUE B IPUPOJIC,
64 CrocoObl ONy4YeHus!, PUINYECKUE U hitpssim.cdsoo.ru 714183 7¢
. HOC Mos mkoina
XUMHHCCIHE CBOHCTEA https://myschool.edu.ru
bu6mmoreka [IOK
65 Oxkcua kpemaus(IV), kpemauneBas https://m.edsoo.ru/7f41837¢
KHUCIIOTA, CUIIUKAThI HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK
[IpuMeHeHne KpeMHUS U €ro
66 coenuHeHui. CTEKIIO, ero MoJIy4YeHne hitps://m.edsoo.ru/7i41837¢
’ ’ HOC Mos mxomna
BHIBL CTeiTa https://myschool.edu.ru
bu6nmoreka [JOK
67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB hutps:’ m.edsoo.n 7183 ¢
HOC Mos mkomna
https://myschool.edu.ru
bubmuoreka [JOK
68 Cucremaru3amnus 1 00001eHne https://m.edsoo.ru/7f41837¢
3HaHui 1Mo Teme "Hemeramasr" HOC Mos mxona
https://myschool.edu.ru
69 KonTtponbHas pabora o Teme bubnnorexka [JOK

"HemeTamisr"

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
70 AHanu3 pe3yJabTaToOB KOHTPOJIBHON https://m.edsoo.ru/7f41837¢c
paboThI, KOPPEKIHSI OIITHOOK HOC Mos mikosna
https://myschool.edu.ru
[TonmoxeHne meTaioB B
. bubmuoreka [JOK
[lepuoauueckoii cucteme
https://m.edsoo.ru/7f41837¢c
71 XUMHYECKHUX JIEMEHTOB.
0Ocob HOC Mos mkoina
COOCHHOCTU CTPOEHHUS DJICKTPOHHBIX hitps://myschool.edu.ru
000J10Y€K aTOMOB METaJIJIOB
OO6mue ¢puznyeckrue CBOMCTBa bubmorexa HOK
https://m.edsoo.ru/7f41837¢
72 MeTaJoB. [IpuMeHeHrne MeTamioB B
5 HOC Mos mkona
bITY M TEXHHKE https://myschool.edu.ru
bu6mmoreka [IOK
7 CmuaBsl MetauioB. Kopposust https://m.edsoo.ru/7f41837¢
METaJIJIOB HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
74 Pemenne 3a1au pa3audaHBIX THIIOB hips. muedsouu FELEIe
P HOC Mos mkomna
https://myschool.edu.ru
. bu6mmoreka [IOK
DNEKTPOXUMUYECKUN P
N https://m.edsoo.ru/7f41837c
75 HanpspkeHui metamos. Oomue
6 HOC Mos mikona
CIOCOOBI MOTYYEHUS] METAIIJIOB hitps://myschool.edu.ru
OO0m1as XxapakKTepUCTHKA METAIIIOB
P P . bubmuorexa [JOK
76 [A-rpynmnst [lepronndeckoi cucTemMbl

XUMHYECKHX AieMeHToB. Hatpuii n

https://m.edsoo.ru/7f41837¢
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KaJIMii: oJy4YeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHUE
IPOCTHIX BEIIECTB M X COCAMHEHUI

HOC Mos mikosna
https://myschool.edu.ru

OO01mast XapakTepuCTHKA METAJIOB
ITA-rpynnst Ileproanueckoi

bu6mmoreka [IOK
CHCTEMbI XUMHUYECKHUX JIEMEHTOB.
. N https://m.edsoo.ru/7f41837¢c
77 Maruuii 1 KaJablUii: TOJTy4YeHHE,
. HOC Mos mkoina
(bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA,
https://myschool.edu.ru
MIPUMEHEHHUE MTPOCTHIX BEIIECTB M MX
COCIMHEHUN
bu6mmoreka [IOK
73 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ https://m.edsoo.ru/7f41837¢c
yCTpaHEHUs [HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
79 AnoMuHUH: Iony4yeHue, pusndeckue https://m.edsoo.ru/7f41837¢
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE HOC Mos mkona
https://myschool.edu.ru
AM@oTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
20 TUIPOKCHUIA AIFOMUHUS, https://m.edsoo.ru/7f41837¢c
TUIPOKCOKOMILIIEKCHI AJIFOMUHUSA, UX [HOC Mos mkona
[IPUMEHEHNE https://myschool.edu.ru
bu6mmorexa [IOK
81 Pemenue 3aga4 pa3aMyHBIX TUIIOB hltps. ouedsoou JELEIC
P HOC Mos mikona
https://myschool.edu.ru
[IpakTuyeckas padora Ne 7. Pemenue
P P bubmuorexa [JOK
82 JKCTIIEPUMEHTAIIBHBIX 33]1a4 110 TEME

"MeTaJibl TIaBHBIX oArpynm"

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

OO0m1as XxapakKTepuCTUKa METAIIOB bubmuorexa [JOK
23 1mo604yHbIX toArpym (b-rpyrm) https://m.edsoo.ru/7f41837¢
[Tepuoanueckoit CUCTEMBI HOC Mos mkona
XUMHUUYECKHUX DJIEMECHTOB https://myschool.edu.ru
. bubmuoreka [JOK
dusnueckre U XMUMHUYECKHE CBOMCTBA
’4 OMa 7 610 COSTHHEHH, HX https://m.edsoo.ru/7f41837¢
X b
P HOC Mos mkona
MNpUMEHEHNE
P https://myschool.edu.ru
. bu6mmoreka [IOK
Baxneiimue coequHeHrs Maprasiia.
https://m.edsoo.ru/7f41837¢
85 [Tepmanranar kanus, ero
g HOC Mos mkona
OKHCJIUTEIBHBIE CBOMCTBA
https://myschool.edu.ru
duznyecknue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
26 JKeje3a B €ro COSIMHCHHUIA. https://m.edsoo.ru/7f41837¢
[Tony4yeHnue u nprMeHEHUE CIIIaBOB [HOC Mos mkona
)Kenesa https://myschool.edu.ru
. bu6mmoreka [IOK
duszndyeckre U XUMHUYECKHE CBOMCTBA
]7 MCIH 1 68 COeMMHCHII. HX https://m.edsoo.ru/7f41837¢c
g A ’ LIOC Mos mkoina
MIpUMEHEHNE
p https://myschool.edu.ru
dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
28 IITHKA U €T0 COeTUHEHNH, NX https://m.edsoo.ru/7f41837¢
npUMeHeHue. [ uapoKCOKOMILIEKChI HOC Mos mkona
[IUHKA https://myschool.edu.ru
IIpaxTuueckas padora Ne 8. Pemenne
P P bubmuorexa [JOK
89 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME

"MeTaiibsl TOOOYHBIX OArpyIH"”

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3nuyHbIX THIIOB Pipes meedsoou TS
HOC Mos mkona
https://myschool.edu.ru
O000111eHNE U CUCTEMATU3 AL Enbmiorexa IOK
91 H3YHEHHOTO MATEpHANA TTO TeMe https://m.edsoo.ru/7f41837¢
I S— OC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
9 KoHTpoinbHas pabora 1o Teme https://m.edsoo.ru/7f41837c
"Metamibr" HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN https://m.edsoo.ru/7f41837¢
paboThI, KOPPEKIIUS OIUOO0K HOC Mos mikona
https://myschool.edu.ru
Pons xumuu B o0ecIieueHun bu6nmoreka [JOK
94 YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA. https://m.edsoo.ru/7f41837¢c
[TonsiTHE O HAYYHBIX METOAAX [HOC Mos mkona
HCCIIEeIOBAHUS BEIICCTB https://myschool.edu.ru
Hay4nble npuHIUIIBI OpraHU3aluu bubnnoreka [JOK
XAMUYECKOTO TTPOU3BOJICTBA. https://m.edsoo.ru/7f41837¢c
95
[TpombInieHHBIE CTIOCOOBI HOC Mos mkona
MOJTYYEHHS] BAKHEHIITUX BEIIECTB https://myschool.edu.ru
bubmuoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE
96 B wm—— https://m.edsoo.ru/7f41837¢c
HOC Mos mkoia

MNOCICACTBUA

https://myschool.edu.ru



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Xumusa u 30pPOBEE YCIOBECKA.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

97 JlekapcTBeHHBIEC CpE/ICTBA. 1
HpoqI))eccm q)apMI;I_[I:)BT HOC Mos uikona
https://myschool.edu.ru
bubmuorexa [JOK
08 Xumus nmuniy. Pons xumun B 1 https://m.edsoo.ru/7f41837c¢
00€eCIICUCHNH MMHUINEBON 0E30I1aCHOCTH HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
99 KocMernueckue u mapdromepHbie 1 https://m.edsoo.ru/7f41837c
cpenctBa. bertoBas xumus HOC Mos mkoina
https://myschool.edu.ru
. bu6mmoreka [IOK
XuMus B CTpOUTENbCTBE. BaxkHeime
100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbBIE 1 hlps. nuedsouu JELEI e
MaTepUAHI HOC Mos mikosna
https://myschool.edu.ru
. bu6mmoreka [JOK
XUMUS B CEIIBCKOM XO3SHCTBE.
https://m.edsoo.ru/7f41837¢c
101 Opranndeckue 1 MUHEPAJIbHBIE 1
yoGpeHus HOC Mos mikona
https://myschool.edu.ru
bu6nmoreka [JOK
102 Cucremarusanus 1 00001eHne | https://m.edsoo.ru/7f41837¢
3HAHUU 110 TEME HOC Mos mkona
https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpozmos A.A., JIyaun B.B.;
noA penakiueit Jlyauna B.B., O01iecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3aaTenscTtBo «IIpocBemennes

Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., /Ipo3znos A.A.,

Jlynun B.B., O611ecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO "J[PODA"

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeToaudeckoe mocodre — 6a30BbIit
ypoBenb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TECTax, 3aja4yax,
ynpaxkHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposbHbIE ¥ TpOBEepOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:
Hacronbnast kaura nmist yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3a1auu 1o XuMUH U
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kimacc moypouHsle MmiaHbl IO y4eOHUKY



O.C.I'a6puensna, I'.I".JIsicoBoit» - Bonrorpaay Yuurens 2018ro.

8. M.A.Ps6oBa, Y .}O.Hesckas, P.B.JInako «Tectsl mo xumuu 11 xiace», - M.
Dx3amen, 2019r.

9.9. O.C.I'abpuensa, U.I".octpoyMmoB « XMMUYECKUN SKCIIEPUMEHT B TTKosIe 11

Kiacc»; - M.: Ipoda. — 2019 rox.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢

HOC Mos mkona https://myschool.edu.ru

[Toptan pynaameHTambHOro XuMu4eckoro oopaszoanuss ChemNet. Xumudaeckas
uHpopmalmonHas cetb: Hayka, oOpazoBanue, TEXHOJIOTHU
http://www.chemnet.ru I'azeta « Xumus» 1 callT ajig yuurtens «5 uay Ha ypok
XUMUD

http://him.1september.ru Enunas komnexuus [{OP: npeameTHas koyuteKuys
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekmmst Poccuiickoro o0rieo0pa3oBaTeabHOTO
noprana

http://www alhimik.ru Beepoccuiickas onumIinaia mKoJIbHUKOB 110 XUMUU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIM YU4SOHUK

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranimonHbie



IBPUCTUYECKUE OJTMMITHAIBI 10 XUMUHU

http://www eidos.ru/olymp/chemistry 3annmaTenpHas XUMHUS
http://chem.rusolymp.ru Opraaudeckasi XuMus: SJICKTPOHHBIN YUYCOHUK IS
CPEIHEN IIKOJIBI

http://classchem.narod.ru KonTpen — Xumus 11 Bcex: yueOHO-
UH(OPMAITMOHHBINA CAaUT

http://maratakm.narod.ru Caiit «Mup XumMun»



