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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpeHEro 001ero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DeaepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooiiero oopazopanusi(DOIT
COOQO), npencraBieHHbIXx B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peaNu3yroNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust ywammuxcs 10-11  kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3alusiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieHd, coaep:KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
OmpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTENIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax WTOTOBOM aTTecTald B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOQPUICH, NpeaycMaTpUBAET
pacrmpejiefieHie W CTPYKTYpPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHIyeMOTO IS
W3YUYCHHUS OTJICJIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3a]a4 U3y4yeHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIEpKaHMs IPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B IPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbLHOMN
(MHBapHaHTHOM) COCTaBISIONICH coJepKaHUsl Y4eOHOro mpeaMeTa «XuMUsDY
0CTa€TCsi BOBMOXXHOCTh BEIOOpA €T0 BapUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM OJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax W3Yy4YCHHUS CIEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JYCLUIUIMH B By3aX U OpraHu3alusX CpelHero mpodecCcruoHalIbHOr0 00pa3oBaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX OMPENEAEHHBI NPOPUiIb 00yYeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIETO TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHu3anusx MnpopecCuoHAIbHOTO o0pa3oBanusi. Hapsay ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeabHOI MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs U3YUCHHUE MPeMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a]lady BOCHUTAHUS U COLUMATIBHOTO
pa3BuUTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIEMHTEIICKTYaIbHbIX



YMEHHUM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOTo U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMaA
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIINI 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrnyOJI€HHOM YypOBHE HM3y4Y€HHs NIpeaMera oOecliedyeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUI O XMMHUYECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJEeHU TPEACTABICHUN O CTPOSHUHI
BCILECTBA, XUMUYECKOM CBS3M U 3aKOHOMEPHOCTSAX NPOTEKAHUS PEaKLHM,
paccMaTpUBaEeMbIX C TOYKH 3PEHUSI XUMUYECKOM KUHETUKU M TEPMOJWHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHHUUECKUX MPEICTABICHUSX
O CTpOeHMH aroMa. XHMHUYECKas CBs3b OOBSACHAETCA C TOYKU 3pEHUs
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKU
3peHUs] MeXaHu3MOB e€ oOpa3oBaHus. M3ydueHHe THUIOB peakUuil JOMOJIHAETCS
bopMHpOBaHWEM TPEJCTABICHUNA 00 AIEKTPOXMMHUYECKHUX IMpoleccax H
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XMMHUM MpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMAaHHE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP)KAHNE KYyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH CcHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hampumep, B COAECPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 00b110€ 3HauyeHue OyayT
MMETh AJIEMEHTHI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyyenuun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCTH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpUs
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.



B TO ke BpeMsa B COIEpKAaHMM IIpeAMETa Uil KIIACCOB XUMHKO-
Oononornyeckoro mpoduisi OONBIIHMIA YACIBHBIA BeC OyIeT MMETh OpraHUYeCKas
XxuMHUsl. B 3TOM citydae npeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jiee 00CTOSATENBHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHU3alMy KJIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, OEIKU, YTIE€BObl, HYKIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MULEBAPECHMUSL.

B mnane ¢dopMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HaHUU HU3y4YeHHE MpeaMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTv», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKkKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3aJjaueil MEepBOCTENEHHOM 3HAUYMMOCTH SBJSIETCS (POPMHUPOBAHME OCHOB HAYyKU
XUMUU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa MPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBON OE30MacCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IPUPOTHOM Cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIHUX
Hay4HBIX MPUHLIHINAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KJIFOYEBBIX MJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, IJI1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOM U TPOU3BOJCTBEHHOW JIEATECIILHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTaBICHUHN 0 HAYYHBIX METO/IaX MTO3HAHUS, HEOOXO0IMMBbIX
JUIs. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpEHEro OO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUU IMPUPOJIBI,
YBOKCHHS K TMPOIeCCY TBOpPUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYCCKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN Mpo(deCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JESITETbHOCTH.

OO01Iee 9uCiI0 9acoB, MPEAYCMOTPEHHBIX JIJI U3YUYCHHUS XUMHH Ha yTIyOJIEHHOM
YpOBHE CpeaHero obiiero oopazoBanusi, coctapisiet 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[TpenmMeT 1 3HaYEHNE OPraHUYECKOW XUMHUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHA KOBAJIEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKyJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COENMHEHUH. MONeKylIsipHble U  CTPYKTypHblE  (DOPMYIIbI.
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHasl,
ckenetHass. M3omepus. Buabl u3omMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[TpencraBienne o kinaccupuKaluuu opraHudyeckux BemiecTB. llonatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH M KiaccU(UKAIMS OpraHudecKux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHI MO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHWU (IUIABJICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYHUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpUan3ainsl aTOMHBIX opOuTtaneil yriaepoja, o-cBsi3b. dusmveckne cBOHCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOTeKCaH) IUKI0aIKaHOB. CrIOCOOBI MOMYYEHUs U TPUMEHEHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(umc-Tpanc-) uzomepusi. GU3NUYECKUE CBOMCTBA aJKEHOB. XMMHUECKHE CBOMCTBA!
peaKkuMu IPUCOENAMHEHMS, 3aMEUICHUS B (-T0JOKEHHWE IIPpU JIBOWHOHM CBS3H,
nonuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Ankunbl. ['omoniorudeckuil psij akuHOB, oOias GopMmyiia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKHE CBOMCTBA: PEAKLUU IPUCOECIUHEHUS, JTUMEPU3ALUU U TPUMEPU3aLUH,
OoKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
QJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmmast popMyia, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MOTyYeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOTeHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa miénouyu. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpTraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kajus, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja U BOJAOPOia B OPTaHMYECKUX BEIIECTBAX, MOJyYCHUE ITUIICHA U U3YUYCHUE
€ro CBOWCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedts» u «Yromb», ¢ oOpaszumamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJIECIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJIOB M
rajoreHNpPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIoOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHbBIE CUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3aUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKJIeo(OUIbHOTO 3aMernieHus. [leficTBrue Ha
opranu3Mm denioBeka. CrocoObl MOTy4eHHs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcHuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHasS CMOJIA.

KapOoHunbHbIE COEIMHEHMS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE Psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DPHU3NYECKHE CBOMCTBA albJIETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucsieHue anpAETUAOB, KAueCTBEHHbIE peakuuu Ha anpierujpl. CrnocoOsl
NOJIyYEHUS U IPUMEHEHHUE ANIbJETUIOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuuss STepUPUKALUM, PEAKIUU C YYaCTHEM YIJIEBOAOPOJIHOTO paguKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAapOOHOBBIX KHUCIOT. IlpencraBurenu BpICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAs, OJIEUMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. Du3nyeckne M XUMUYECKHE CBOMCTBA: THIPOJU3 B KUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoXkAeHHE B npupoje. POoTOCHHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U alIbIAETUIHON
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTAaHABIMBAIOIINE AUcaxapuibl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W Leiuntoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
LEJUTI0703bl.  PU3NYEeCKHe CBOMCTBA Kpaxmana M LEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIHMPTa B ajbJIETU]l HA PACKAIEHHONM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albJCTUIIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
menu(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom mMeau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEePUMEHTAIbHBIX 3a7ad 1o TemMaM «Cruptel U (QEHONBIY,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TCoaep:xkale OPraHnvecKne coeTuHeHUsl.

AMUWHBI — OpraHUYEeCKHe MPOM3BOAHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue moliekyl, obmas ¢opmyiia, U30Mepusi, HOMEHKIATypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuaaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4decKoro psja. CTpoeHUe aHWIMHA.
B3aumHoe BiMsHUE Tpynm aToMOoB B MoJIeKyse aHWiInHA. (OcOOEHHOCTU
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJyYeHUs] M TpUMEHEeHHe anudaTthuuyeckux amMuHOB. l[lonydyeHue aHmIMHA H3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TIPEACTABUTEIN O
AaMUHOKHUCJIOT: TJIMIMH, ajaHuH. Ou3nyeckrue CBOMCTBA  AMHHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakIus IOJMKOHJASHCAINN, O0O0pa30BaHUE TNENTHUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YUCHHMS BEIIECTB W HUX MPEBPAILLICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepKalme OpraHnyeckue CoeTuHEHUs» U «Pacrio3HaBaHre OpraHudeCKux
COCIUHCHUI.

BricokoMoJ1eKyJISIpHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MOMMATUIICH, TOJUIPOIIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTepePTaar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBLIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYCHUS (TedutoH, KEBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIECHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxnenue MoOJeKyIsipHOH (OpMyJibl OPraHUYECKOTO COCAMHEHHS II0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJIIPHOU
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (OpPMYJIbI OPraHMYECKOTO BEIEeCTBA Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUsI, ONPEACIICHUE TOJIH
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeaMETHBIX CBSA3EH NP U3YYEHUH OPraHUYECKON XMMUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CUHTE3, Kiaccudukaius, HaOJII0/ICHHEe, HW3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUsS, CKOPOCTh, DHEPTHS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, JAbIXaHUE, OEJKH, YTIJIEBOJbI, KUPbI, HYKJICHMHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC HCKOTIAEMbBIE, TOTIUBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOLIME CPENICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUUeCKui anneMmeHT. M3oronsl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Knaccudukamus XuMHIeCKUX 3JEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypaIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U lleprmoanyueckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYEHUE NEPUOIUYECKOTO
3akoHa [[.1. Menneneena.

XuUMHUYeCKasi CBSI3b. BHIBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBhIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogopoaHass CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHUS OTICJbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUecKUX peakiuii B HEOPraHWYECKONH U OpraHUYeCcKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 23h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakinu. XuMuueckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [larense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lioKEHHWE TMEPOKCHUIAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpelbl pPacTBOPOB C TMOMOIIBI HWHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUHbBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xuMmusi.

[Tonoxenune HeMeTaIoB B [leproanyeckor cucTeMe XMMUYECKUX DJIEMEHTOB
J.N. MenneneeBa U 0COOCHHOCTH CTPOEHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yrieponaa).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE |
XAMUYECKUE CBOMCTBA. I amoreHoBoAopobl. BaxHeHine KuCIopoacoIepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUMN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxzaenue B TpUpOAE, CIOCOObI TMOJY4YCHUS, (PU3UYECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepsl( V). CepHucTas u cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI 1 uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocop. Haxoxnenue B mpupoje, CrIOcOObl MOMydeHUs, (PU3NYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
®duznyecknue W XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUAPOMETATYPTrus, NUPOMETAILTYPIHS,
anekrpomeraiutyprusi. [loHsatue o koppo3uu metayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILECTB U UX COCIUHEHUH.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, GU3ndecKue U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBIE CBOICTBa OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
ruapokcusl U conu xene3a(ll) u sxeneza(lll). [lonmydenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJICHCTBHE
MICJIOYHBIX M IIETIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M KEJie3a C pacTBOpaMU KHUCIOT U
nieIoued, KaueCTBEHHBIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0POJIa
M KaTUOHBI METaJJIOB, B3aMMOJECHCTBUE THUAPOKCHUIOB AIIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMYMBOTO pa3BUTHA dyenoBedecTBa. [loHstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAyYHOTr0 uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3aAUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIIMX BEIIECTB (HA MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYyYEHNS METAJIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Poyib XUMUU B pa3BUTHUN MEIUIIMHBI.



XWMUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH UIEeBO 0e30MaCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUaCTBYIOUINX B PEAKIIUU BELLIECTB, MACCHI
(00bEMa, KOJIMUECTBA BELLIECTBA) IPOAYKTOB PEAKILIUH, €CJIA OHO U3 BEILIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIIU OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOW JIOJIM U MOJIIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIN (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(PUKaLUs, MePUOAUYHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MaTepusi, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHB, BEILIECTBO,
TeNno, O0BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCaIbHBIM Ta3, (PU3MUYECKUE
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo-
MUKPO3JIEMEHTBI, OEJIKU, XUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIHMHU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcBhl.

TexHOoorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS IIPOMBILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
IpenaparoB, MNPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEpHAJIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOGHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHMsS BBIJICICHBI CIEAYIONIME COCTAaBJISIONIME: OCO3HAHUE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETPHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aui 00pa3oBaTeIbHON AeITETFHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIbHOCTH
oOyyarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ESITEIbHOCTH MPHU CO3/ITAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHITOJTHECHUN XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YUCOHON ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMHUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca U M03HaBATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIONIEM aHATU3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOmtoieHus TpaBui O€30MacHOro oOpamlieHusi C BEUIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAIbHONW TPACKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HaHUS HEOOXOIMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHUH IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4YUsl PA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemohoouu;

7) IEeHHOCTH HAYYHOTI'0 O3HAHMA:

MHUPOBO33PEHUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeacTaBiIeHus] 00 OKpYKaroUIEM MHpE Kak O €IMHCTBE IPHUPOABI M YEIOBEKA, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOTHOIO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
LIABWIN3ALNN: B €€ TYMaHUCTUYECKON HAIIPABJICHHOCTH U BaXKHOM POJIM B CO3JJTaHUU
HOBOM 0a3pl MaTepHAIbHOMW KyJIbTYpbl, B pEHICHUU TIJIOOAIBHBIX MPOOJIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKOM O€301acHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIMIHOTO TPY/Ja U SKOJOTHYECKH KOM(POPTHOM KMU3HHU KaXKI0TO WjieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4yHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccnoHanbHON
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TOHSITHS, OTPaXKAroIIne
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(PHUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0AeHNE, U3MEPEHNE, SKCIIEPUMEHT U JPYTHUE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATTBHOM KOMIETSHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBYS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 0a3oBble JJOrHYecKue JeCTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTaThl JCSITEIbHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh TPUYUHHO-CIICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI



3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKasi popmyria, ypaBHEHHE XUMUUYECKON peakinuu
— IpU PEIICHUU y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
HA3BAHHBIE MOJIEJIbHBIE MPEACTABICHUS JJIsl BBIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJA/JE€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IEHNS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 33]1a4, MIPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BHIOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GopMyIupoOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS HH(GOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCITI0JIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPU PabOTE C XUMUYECKOU
uHboOpMaIMel: MPUMEHITh MEXIpEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.



KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[&€MOI>1 TCMBI B XOA€ AxAJIoTra /U
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO I COBMECTHO CO CBEPCTHHKAMH TTPH BHITIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIECKOW PabOTHI MO HUCCIEIOBAHUIO CBOMCTB
W3Y4acMbIX BEIICCTB, peaanu3allid y4eOHOTO MPOCeKTa, U (POPMYIMPOBATH BHIBOJIBI
10 PE3yJIbTaTaM IPOBEACHHBIX HCCACAOBAHMM IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBaTh Ipe/laraéMblii aJrOpuT™M JEHCTBUI Ipu
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIENOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCcO0 HMX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEILHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 XUMUU HA YTITyOIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs BKIIOYAIOT ClIeU(pUIECKUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHMIO, UHTEPIPETAMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyalLUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO



pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHYECKON, SJHEPTETUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn palMoOHaIbHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEPHUS CTPYKTypHas M TPOCTPAHCTBEHHas (reoMeTpuieckas,
ONTUYECKasi), H30MEPhI, TOMOJIOTMYECKUN PsA, TOMOJOTH, YIIEBOIOPOIbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEJAMHEHUS; TEOPUHU, 3aKOHbI
(nepuonuueckuii 3akoH /. W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIUEe B OCHOBE
NOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHM3MaX XUMHUYECKHX pEaKIHi, TEepMOAMHAMHUYECKMX UM KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aMMHOM BJIMSITHUM aTOMOB M TPYTIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIM 3ddexTi, opueHtantsl | u Il pona);
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeTIOBEeKa, OOIINX HAYIHBIX TPUHIIUIIAX XHMHUECKOTO IIPOU3BO/ICTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJA, IEPEePadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TIOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIUE MOHATUS MpPHU
OTKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUMH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi  TMOCPEACTBOM  COCTaBICHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TrOTaBJIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHANIBHBIC Ha3BaHUS I OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopManblIeru, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsA, OJICMHOBAsI, MATbMUTUHOBASI KUCIOTHI,
IJIMIUH, aJlaHUH, ManbTo3a, (PYKTO3a, aHWIWH, IUBUHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUSI NIPHUMEHATH IMOJIOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHNUE, (PU3HMUECKIE
U XHUMUYECKHME CBOWCTBA THUIMYHBIX NPEJICTAaBUTEIEH pa3IMUHBIX KJIACCOB
OpPraHUYECKUX BEILECTB: AIKAaHOB, IUKIJIOAJIKAHOB, AJIKEHOB, aJIKa/INEHOB, aJIKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
AMHUHOKHCIIOT,  OenKoB, yriaeBojoB (MOHO-, JU- W TOJIMCAXapUIOB),
WUTIOCTPUPOBAaTh ~ TEHETUYECKYI0  CBSI3b  MEXKIY HUMU  ypaBHEHUSMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEaKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSIMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJEHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
ChIpbs (HEPTh, MPUPOHBIN r'a3, yrojb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
NpPUMEHEHHE POAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHHSI IPUMEHSTh 3TU 3HAHUS;



c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIIN MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 M3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIi;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XHMHYECKUX PEAKIUH C HMCIOJb30BaHHEM (DH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PAcCU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3ULUUN  DKOJIOTMUYECKOW  OE30MacHOCTH  TOCHIEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsI IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PpEAKIHUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOAECHUEM MpPaBUII
O6e3omacHoro oOpaIleHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pasIuyHON (dopme
pE3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JICMUCTBUS Ha JKUBBIE OPTaHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazatens [1JIK;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABICHHON yueOHOM 3a1a4eil.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJi B O0ECIEeYEeHUH YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W MHIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TMPHUPOJHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATHS — XUMAYECKHAM 3JIEMEHT, aTOM, SIJIPO aTOMa, U30TOIIBI,
SJIEKTPOHHass 000JIouka aroma, S-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHMSI aTOoMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KpUCTaJUIMYECKass pPEIIETKAa, XUMHUYECKas peakuus, pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTEIEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON pEaKIMy, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJUTHUYECKON TUCCONUALMM, TEPUOIUUCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIECHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK
XVWMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAIME B OCHOBE MOHUMAaHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SBJICHUMN; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAIMOJIEKYJISIPHOM YpPOBHSX;
MPEACTABICHUSI O MEXaHU3MaX XUMHYECKUX PEaKUHUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALTMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
110 UX COCTABY, XMMUYECKHE PEAKLUHU MO PA3IMYHBIM MPU3HAKAM (UHCIIY U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peaki, U3MEHEHHIO CTEHeHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, Y4YacTUIO KarajiuzaTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(DUKALMH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOIUYECKOTO 3akoHa Jl.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX DJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUUYECKHUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX
AIEKTPOHHBIX 000JIOUCK;

cOpPMHPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTb: OKHCJIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUN C YYETOM HX DSHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUMu B 3aBHCHUMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, YMEHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEaKIIUH,
JeXKalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAaKa,
oOIIMe Hay4yHbIE MPHUHIMIBI XUMUYECKHUX MPOU3BOJICTB; II€JIECO00Pa3HOCTh
NPUMEHEHUs HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3peHMs COOTHOLLIEHUS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIIOJCHHE, W3MEPEHHE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (pEeabHbI U MBICJIECHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HH,

c(OPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMUA M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
0o0Jj1ee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO EAMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH pPACUYETHl: C HCHOJb30BAHUEM
NOHATUN «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklny; 3HAYECHHUS BOJOPOJHOIO IOKAa3aTesl pacTBOPOB KHUCIOT M LIENOYEHR C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
MIPONYKTa PEAKLHH, €CIM OJAHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT nmpuMecH); A0 BbIXOAa MPOAYKTA PEAKIMH; 00BEMHBIX OTHOLIEHUH T'a30B;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIECICHUE
Cpeabl PacTBOPOB BEIIECTB C NOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBbHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJI0IeHrEM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueEM, GOPMYIUPOBATH LENb UCCIEIOBAHUS, IPEICTABIATH B Pa3IMUHON



dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYECKON
nocyiol W JabopaTOpHBIM 00OpyJOBaHWEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbSI, OKPY’KAIOIIECH MPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MH(OPMALMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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KapOoHunbHBIE COSTUHEHUS: allbJICTU/IBI U
bubnunoreka LIOK

3.2 . Kap6 .C 21 1
keroHbl. KapboHoBbie kucinoTsl. ClloKHBIE https://myschool.edu.ru/

a¢upsl. Kupbr

bubnunoreka LIOK

. 1
3.3 YLICBOb! 9 https://myschool.edu.ru/

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

bubnunoreka LIOK

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 1 2
https://myschool.edu.ru/

Uroro no pazaeny 12

Paspnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUSA

https://myschool.edu.ru/

5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 1 bubmorexa LIOK

Wroro mo paszneny 6
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmuorexa [JOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
https://myschool.edu.ru/
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOroobpasue 11 1 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMHUYECKUE peakiuu 19 1 3
peartt https://myschool.edu.ru/
Hroro no paszneny 39
Pa3jnen 2. Heoprannueckasi xumusi
b K
2.1 Hewmeramibl 31 1 3 nommorexa O
https://myschool.edu.ru/
b K
2.2 Meramst 23 1 2 Hommorexa O
https://myschool.edu.ru/
Hroro no pa3zneny 54
Pazgen 3. Xumus 4 :Ku3Hb
31 Mertoabl MO3HAHUS B XUMUH. XUMHS U 9 bubnmoreka [JOK
' KH3Hb https://myschool.edu.ru/
Hroro o pasneny 9



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne
n/n Tema ypoxa Bcero Koutpoapupie  Mpaxruyeckue fl[:yT‘?EHI/Iﬂ :)l;l[()l;l;z]}:feﬂbnme
padoThI padoThI pecypenI
[IpenMer 1 3HaUEHHE OPTAHUYECKOI
1 XUMHH, TIPEJICTABICHHUE O 1 bubnuoreka [IOK
MHOT'000pa3uu OpraHuIeCKUX https://myschool.edu.ru/
COCIMHEHU I
DIEeKTPOHHOE CTPOCHUE aToMa
5 yriepoza (OCHOBHOE U BO30YXIEHHOE 1 Bu6moteka [IOK
cocTosiHus ). BalleHTHBIE BOBMOYKHOCTH https://myschool.edu.ru/
aToMa yriepoa
XuMuyeckasi CBsI3b B OpraHM4eCKHUX
3 COCIMHEHUAX. MexaHU3MBbl 1 bubmmnorexka HOK
00pa3oBaHMs KOBAJIEHTHOM CBSI3H, https://myschool.edu.ru/
crocoObl pa3peIBa CBsA3EH
4 Teopus cTpoeHUs OpraHUYECKUX 1 bubmmnoreka [HOK
coequHennit A. M. byrieposa https://myschool.edu.ru/
Bunel usomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 bubmuorexa [JOK
3¢ eKTH B MOJIEKYyIaX OPTaHHYECKUX https://myschool.edu.ru/
COECIMHEHU I
[IpencraBnenue o kiaccuuKanuy 1
6 cUCTeMaTH4yecKkasi HOMEHKIIaTypa 1 bubmmorexa LIOK

(IJUPAC) oprann4eckux BEIIECTB

https://myschool.edu.ru/
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7 Knaccudukanus peakuuii B bubnuoreka [IOK
OPraHU4YeCKOM XUMHH https://myschool.edu.ru/
3 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
10 TEME https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psif, 001ast
9 (dbopMyIa, HOMEHKJIaTypa U U30MepHus, bubmmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOCHHE MOJIEKYJ
10 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
AJIKaHOB https://myschool.edu.ru/
HaxoxneHnue ajikaHOB B IPUPOJIE.
bubnuoreka [{OK
11 CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
https://myschool.edu.ru/
QJIKAaHOB
[uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30Mepus,
bubnmnorexa LIOK
12 0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX
. https://myschool.edu.ru/
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMCHCHHE
Pemenne pacuéTHpIx 3a7a4 Ha
oTpeieNieHue MOJICKYIIpHOU (HOpMYIIbI
13 OpPTraHUYECKOTO BEIIECTBA 110 MACCOBBIM bubnunorexa LIOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOJISIINX B https://myschool.edu.ru/
ero cocran. CucreMaru3anus u
00001IeHNE 3HAHU TI0 TEME
ATKEHBI: TOMOJIOTUYECKHH psifl, 001mast
bubnunorexa LIOK
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE

U IPOCTPAHCTBEHHOE CTPOEHHE

https://myschool.edu.ru/
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MouieKynl. CTpyKTypHasi U LIUC-TPaHC-
M30MEpHs AJIKEHOB

15 dOu3nvecKkue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
ankeHoB. [TpaBuiio MapkoBHUKOBa https://myschool.edu.ru/
16 CriocoObI MoJTy4eHUs U IPUMEHEHUE bubmmoreka [JOK
AJIKEHOB https://myschool.edu.ru/
[IpakTuueckas pad6ora Ne 1 o teme
17 "[lonyuenue sTUICHA U U3YUYEHUE €T0 bubmmorexa [IOK
o i " v https://myschool.edu.ru/
CBOICTB
Pemenue pacu€tHbixX 3a1a4 Ha
18 OTIpeIeNICHUE MOJICKYIIPHOU (HOPMYITBI bubmmorexa [IOK
P YIp pMYy https://myschool.edu.ru/
OpPraHUYECKOTO BEIIECTBA
AJKagueHbl: CONPSKEHHBIE,
bu6nunorexa LIOK
19 W30JIMpPOBaHHbBIC, KyMYJIHPOBaHHBIE.
https://myschool.edu.ru/
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHUS
20 XHUMUYECKUE CBOMCTBA CONPSKEHHBIX bubmuoreka [IOK
JIMEHOB https://myschool.edu.ru/
21 CriocoObl TTOTy4eHUs! U TPUMEHEHNE bubnnorexa [JOK
AJIKaJUEHOB https://myschool.edu.ru/
AJIKUHBI: TOMOJOTHUECKUN psifl, oO1ast
29 ¢bopmyna, HOMEHKIATypa, INEKTPOHHOE bubmuorexa [JOK
U IIPOCTPAHCTBEHHOE CTPOECHUE https://myschool.edu.ru/
MOJIEKYJI, (PU3UIECKHE CBOWCTBA
N bubmuorexa [{OK
23 XUMHUUYECKHE CBOMCTBA aJIKHHOB
https://myschool.edu.ru/
24 KauecTBeHHbI€ peaklii Ha TPOMHYIO bubnmnorexa [JOK

CBA3b

https://myschool.edu.ru/
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o5 CriocoObI MoJTy4eHUs: U IPUMEHEHUE bubnmnoreka HOK
AJIKUHOB https://myschool.edu.ru/
26 Pemenue 3agay: pacu€rsl 1o bubnmnoreka HOK
YPaBHEHUIO XUMUYECKON peaKInu https://myschool.edu.ru/
97 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [{OK
10 TeMeE https://myschool.edu.ru/
ApeHbl: TOMOJIOTHYECKUH psJl, 0011as
opMyJia, HOMEHKJIATypa.
28 gnﬁx g OHHOE U II OCTyp AQHCTBEHHOC bubmmorexa [IOK
P pocTp https://myschool.edu.ru/
CTpOCHHE MOJIEKYJI O€H30J1a U TONyoJa,
ux Qu3nvecKkue cBONCTBa
29 XHUMUYECKUE CBOMCTBA APEHOB: bubnnoreka [JOK
peaKury 3aMEIICHUS https://myschool.edu.ru/
XHUMUYECKUE CBOWCTBA APEHOB:
bu6nunorexa LIOK
30 peaKIu NPUCOETUHEHNUS, OKUCIIEHUE
https://myschool.edu.ru/
rOMOJIOTOB OeH3051a
31 Oco6eHHOCTH XUMUYECKUX CBOMCTB bubmmnorexka HOK
CTUpOJIA https://myschool.edu.ru/
Pemenue pacu€THpix 3a1a4 Ha
32 oTpeieNICHUE MOJICKYIAPHOU (HOPMYITBI bubmorexa LHOK
P Yp MY https://myschool.edu.ru/
OpPTraHUYECKOTO BEIIECTBA
33 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmnoreka [JOK
apeHOB https://myschool.edu.ru/
34 I'enernueckas cBsA3b MEKIY bubnuotexa [JOK
pa3IM4YHBIMU KJIACCAMU YTIIEBOJLOPOI0B https://myschool.edu.ru/
Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
. bubnuotexa [JOK
35 peaknuii. CuctemMaTu3amus u

000011eHH e 3HAHUN 110 TEME

https://myschool.edu.ru/
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36 [Tpuponnsiii ra3. [lonytHsle HeTAHBIC bubnuoreka [IOK
rasbl https://myschool.edu.ru/

37 KaMeHHbIi1 yrosib U IpoayKThl €10 bubnmnoreka HOK
nepepadboTKu https://myschool.edu.ru/
Hedts u ciocoOb1 €€ nmepepaboTKy.

38 [IpuMeHeHne NpoayKTOB repepadboTKH bubmmorexa [IOK

https://myschool.edu.ru/

HetH

39 ['eneTnueckas CBSI3b MEKIY bubmmoreka [JOK
Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJOB https://myschool.edu.ru/
["anorenonpon3BoaHbIE

40 YIJIEBOJOPOJOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOCHUE; PEAKIIUU 3aMEILCHUS https://myschool.edu.ru/
rajoreHa
JleicTBHE 1Ien0o4Yer Ha

41 raJIOreHIIPON3BOIHBIE. bubmuoreka [IOK
BsaunMoelicTBUE TUTAIONEHAIKAHOB C https://myschool.edu.ru/
MarHieM U ITUHKOM

42 CucremaTu3anus 1 0000IIeHNe 3HAHUH bubmuoreka [IOK
no pazzaeny "Yriaerogopoas!" https://myschool.edu.ru/

43 KonTponbhas padbota no teme bubmmnorexka HOK
"YraeBogopobr" https://myschool.edu.ru/
[IpenenpHBIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psif, o0mast popmyia,

44 CTpPOCHUE MoneKyJI;, H30Mepm{(,b o bubmorexa HOK

https://myschool.edu.ru/

HOMEHKJIaTypa, Kiaccupukanus,
(du3nueckue cBOCTBa

45 XUMHYECKUE CBOMCTBA MIPEACITbHBIX bu6nunorexa LIOK

OAHOATOMHBIX CITMPTOB

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CriocoObl osTy4eHHs U IPUMEHEHUE

bu6nmoreka [IOK

46
OJIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
[IpocTeie 3¢upbl: HOMEHKIATYpa U
P bup P bubnmoreka [IOK
47 HM30MepHsi, 0COOCHHOCTH (QU3HYECCKUX U
. https://myschool.edu.ru/
XUMHYECKHX CBOWCTB
MHoOroaToMHbI€ CIIUPTHI:
bubnunoreka LIOK
48 ATUJICHTJIMKOJIb U TIUIEPUH, HX
. https://myschool.edu.ru/
¢bu3znyeckrue 1 XuMHUYecKre CBONCTBA
49 CriocoObl MoTy4eHus1 ¥ TPUMEHEHUE bubmmoreka [JOK
MHOTOaTOMHBIX CITUPTOB https://myschool.edu.ru/
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
. bubnuoreka [{OK
50 (busnueckue cBoicTBa. TOKCUIHOCTH
https://myschool.edu.ru/
¢denona
. bubnnoreka [JOK
51 Xumu4deckue cBoicTBa (heHoma 1
https://myschool.edu.ru/
59 CriocoOsl MoNTyueHus: U IpUMEHEHUE bubnnoreka [JOK
dbenomna https://myschool.edu.ru/
ITpakTruyeckas pabora Ne 2. Pemenue
bubmmoteka IIOK
53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://myschool.edu.ru/
CrupTsl U GHeHOIBI
54 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuotexa [JOK
10 TEME https://myschool.edu.ru/
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
55 CTpOeHUE KapOOHUIHHOU TPYIIIIHI; bubnmoreka [JOK
TOMOJIOTUYECKHE PSIBI, 00TIIast https://myschool.edu.ru/
¢dbopMyna, u3oMepusi U HOMEHKJIaTypa
56 Anbaeruipl U KeTOHBI: (PU3NYECKUE bu6nunorexa LIOK

CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

https://myschool.edu.ru/
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57 Peakiiyu oKMCIEHUS U KAYECTBEHHBIE bubmuorexa [IOK
peaKury aJIbJIETUIOB U KETOHOB https://myschool.edu.ru/
58 CriocoObl TTOTY4eHHS AJIbICTHIOB U bubnmnoreka HOK
KETOHOB https://myschool.edu.ru/
OnHOOCHOBHBIE NIPEEIbHBIE
bubnunoreka LIOK
59 KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH
https://myschool.edu.ru/
CTPOCHHS UX MOJIEKYJI
N3omepns u HOMEHKIIaTypa
bubnunoreka LIOK
60 KapOOHOBBIX KUCIIOT, NX (PU3UIECKHE
N https://myschool.edu.ru/
CBOICTBa
61 XHUMHUYECKUE CBOKMCTBA MPEAECTBHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
bu6nunorexa LIOK
62 KHUCIOTHl. MHOr0o0oOpa3ue kapOoHOBBIX
https://myschool.edu.ru/
KHCIIOT
Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX
Y apoMaTHYeCKUX KapOOHOBBIX,
63 IUKapOOHOBBIX, THAPOKCUKAPOOHOBEIX bubnmorexa HOK
P > TP P https://myschool.edu.ru/
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KUCIOT
64 [ToHsiTHEe 0 MPOU3BOAHBIX KAPOOHOBBIX bu6muoreka [JOK
KHUCJIOT https://myschool.edu.ru/
65 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmnoreka [JOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
CrnosxHble 3(hUpBI: TOMOJOTHYECKUN
bubnunorexa LIOK
66 psa, obmmas ¢popmyna, u3oMepus u

HOMEHKJIaTypa

https://myschool.edu.ru/
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duznueckre 1 XUMHUYECKHE CBOMCTBA

bu6nmoreka [IOK

o7 3¢upoB https://myschool.edu.ru/
Pemenue pacuéTHbIX 3a71a4: MO

68 YPaBHEHUIO XUMUYECKOM peaKku, Ha bubnmnoreka HOK
oIpeJieIeHUe MOJICKYISIPHON (POPMYIIBI https://myschool.edu.ru/
OpPraHUYECKOr0 BEIIECTBA
[Ipaktuueckas paborta Ne 3. Pemenue

69 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnorexa [JOK
"Kap6oHoBbie kucnoThl. CI0XKHBIE https://myschool.edu.ru/
a¢upsr"”

70 XKupsl: ctpoenue, pusnueckue u bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA (THAPOITHU3) https://myschool.edu.ru/
OcoOEeHHOCTH CBOHCTB KHPOB,

71 coJiepKalInX OCTaTKU HETIPEAeIbHBIX bubmorexa LOK

https://myschool.edu.ru/
KHUPHBIX KUCTOT. JKupsl B mpupoe
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX

7 KHCJIOT, KX MOIOIIEE JECHCTBHE. bu6nunorexa LIOK
TloHsTue 0 CHHTETHYECKUX MOIOIIHUX https://myschool.edu.ru/
cpenctBax (CMC)

I'eneTnueckas CBsI3b yri€BOJOPOAOB U
73 Kncnoponconepncamlzz opraﬁnzecxnx bubmmorexa [IOK
https://myschool.edu.ru/
BEIIIECTB

74 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX bu6muoreka [JOK
peakuui https://myschool.edu.ru/

75 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuotexa [JOK

10 TEMC

https://myschool.edu.ru/
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OO01mmas xapakTepucTUKa YTIeBOIOB U

76 Kiaccupuka €BOJIOB (MOHO bubmmorexa LIOK
naccuUKaIus yrieBoaoB (MOHO-, TU-
e A A https://myschool.edu.ru/
Y TIOJIUCAXAPUIbI)
77 Monocaxapusl: GU3NUECKHE CBOMCTBA bubnmnoreka HOK
Y HAXOXJEHUE B IPUPOJIE https://myschool.edu.ru/
78 [IpuMeHeHue rroKo3bl, €€ 3HaYeHUE B bubmmoreka [JOK
YKU3HENEATSIIbHOCTH OpraHu3Ma https://myschool.edu.ru/
rcaxapupl: caxapo3a, MaabTO3a U
79 fammap Haxox GEI:I/ICBH 170010)i (B 7 bubmmorexa [IOK
' s pupoa https://myschool.edu.ru/
MIPUMEHCHHE TUCAXaPHJIOB
[Tonucaxapuapl: cTpoeHue
80 AKDOMO Fe) b I; ecKe bubnuoreka [{OK
MaKpOMOJICKYJI, (DHU3NYCCKHE U
P y N https://myschool.edu.ru/
XUMHYECKHUE CBOMCTBA, TPUMCHCHHE
bu6nmorexa LIOK
81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemenne pacueTHbIX 3a7a4 Ha
82 ompene ep e J10 0J1a Tpo a bubmmorexa [IOK
I JICHUE J0JIU BBIXOJa I T
pel A A8 TIpoayX https://myschool.edu.ru/
PEaKIUU OT TEOPETHIECKH BO3ZMOKHOTO
83 Cuctemaru3zanus 1 00001IeHNe 3HAaHUN bubmmnoreka [HOK
10 paszueny https://myschool.edu.ru/
Kontponbras paboTa mo teme
84 "KI/I:JI'I)O 0, cope Kalllie OpraHuyecKue bubmorexa OK
POzt "H pratitie op https://myschool.edu.ru/
COCTUHEHUS
AMUHBIL: KJTaccu(UKaIHs, CTPOCHHE
85 ole 00 a(b(bo a pso e bubmorexa HOK
MOJICKYIT s MyJia, H30MEPHS
ya, oot pMYyIId, ? ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (PU3HYECKUE CBOWCTBA
86 XUMHUYECKHE CBOMCTBA aTH(PaTHIECKUX bubnmnorexa [JOK

dMHHOB

https://myschool.edu.ru/
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AHUIMH: CTPOCHHUE aHWINHA,

bu6nmoreka [IOK

87 O0COOCHHOCTH XUMHUYECKHIX CBOICTB
https://myschool.edu.ru/
aHWJIMHA

88 CriocoObl OTy4eHUsT U IPUMEHEHNE bubnmnoreka HOK
ann(paTHIECKUX aMIHOB https://myschool.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 nzoMepusi, pu3ndeckue CBOICTBa. bubmmoreka [JOK
OtnenbHbIC NPEICTABUTEH O https://myschool.edu.ru/
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT,

90 UX OMOJIOTHYECKOE 3HAUYCHHE bubnuorexa [IOK
aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3 https://myschool.edu.ru/
MENTHIO0B

01 benku kak npupoaHbIE IOJIUMEDHI; bubmmnoreka [HOK
CTPYKTYpPHI OEJIKOB https://myschool.edu.ru/

92 XuMHYecKue cBOHCTBa OEKOB brbmmorexa LOK

https://myschool.edu.ru/
A3oTcoaeprkalme reTepouuKINYECKue

93 coeauHeHus. HyKIenHOBbIE KUCIIOTHI: bubmuoreka [IOK
COCTaB, CTPOEHHUE U OMOJIOTUYECKast https://myschool.edu.ru/
poib
[IpakTueckas padbora Ne 4. Pemenue

94 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnmnoreka [JOK
"A30TCcoaepKalye OpraHndecKue https://myschool.edu.ru/
coenuuenus"

95 ITpakTuyeckas pabora Ne 5. Pemenue bubmuoreka [JOK

OKCIICPUMCHTAJIBHBIX 3ajJa4d IO TEME

https://myschool.edu.ru/
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"Pacrio3HaBaHu€ OPraHUYECKUX
coequHeHnn"

KonTponbhas pabota no teme

96 "A3oTcomepIKale OpraHuuaecKue 1 Bubmaorexa IIOK
P | P https://myschool.edu.ru/
COCMHEHUS
OCHOBHBIE TIOHATHUS XUMHU
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U 1 Bbu6mmotreka [JOK
METO/Ibl UX CUHTE3a —II0JMMEPU3aLIUS https://myschool.edu.ru/
Y TIOJIMKOHICHCaIHs
08 IInactmaccel. YTtunuzanus u 1 bubnunoreka LIOK
nepepaboTKa MIacTuKa https://myschool.edu.ru/
99 DnacToMepbl: HATYpaTbHbBIN 1 bubnnoreka [JOK
CUHTETHYECKHE Kayuyku. Pe3nna https://myschool.edu.ru/
BosiokHa: HaTypanbHbIe,
bu6nunorexa LIOK
100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 1
https://myschool.edu.ru/
[Tommeps! ciennanbHOTO Ha3HAYCHUS
ITpakTuyeckas padora Ne 6. Pemenue
bubmmoteka IIOK
101 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
" Y https://myschool.edu.ru/
Pacrnio3HaBaHue miactMacc U BOJIOKOH
O06001eHne U cucTeMaTH3alus
but6mmorexa [IOK
102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe 1
" " https://myschool.edu.ru/
BricokoMoeKysipHbIe COeAMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
0
JI:;H Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fI[:;‘?EHI/Iﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI

1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumuueckuit snemMent. M3otomnbl https://myschool.edu.ru/

9 CrtpoeHue IIeKTPOHHBIX 000JI0YEeK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBBIC UMCIIa https://myschool.edu.ru/

3 Krnaccudukanmst XaMHUUECKHX 3JIEMEHTOB 1 bubnnorexa [JOK
(s-, p-, d-, f-amemenThI) https://myschool.edu.ru/

4 Pacrnipenenenue 3JeKTPOHOB MO 1 bubmmoreka [JOK
aTOMHBIM OpOUTATIAM https://myschool.edu.ru/
DNEeKTPOHHBIE KOH(PUTYpaAIUUA aTOMOB

) BHGMGETOB B OCHOEI)-IOI\?I’I:/I 1 bubmorexa HOK

N https://myschool.edu.ru/

BO30YXIEHHOM COCTOSIHUHU

6 OeKTpOHHbIE KOH(PUTypallMi HOHOB. 1 bubmuoreka [IOK
DIEeKTPOOTPULIATETLHOCTh https://myschool.edu.ru/
Ileproanueckuii 3aK0H U

7 Ilepronnueckas cucTeMa XUMUYECKHUX 1 but6mmorekxa [IOK
anemenToB J[. 1. Menzaeneesa, cBsi3b C https://myschool.edu.ru/
COBPEMEHHOI TeOpuel CTpOEHUs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX 1 bubnuoteka [JOK

VMU TIPOCTBIX U CIOXHBIX BEIIECTB 10
rpymmam 1 nepuojaam

https://myschool.edu.ru/
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Cucremarusanus U 0000LEHUE 3HAHUN

bu6nmoreka [IOK

9
10 TeME https://myschool.edu.ru/
Buner xumnueckoi cBsa3u. MexaHu3MEl
10 00pa3oBaHus KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. MexMOJIEKYIIIpHbIE https://myschool.edu.ru/
B3aUMO/ICVCTBHUS
BasieHTHOCTD 1 BaJIEHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://myschool.edu.ru/
FE€OMETPUUECKUM CTPOCHUEM
12 [IpeacraBneHunss 0 KOMILUIEKCHBIX Bbu6mmoteka [JOK
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa https://myschool.edu.ru/
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHMS. THIIbI bubmmnoreka [HOK
KPUCTAJUIMYECKUX PELIECTOK U CBOMCTBA https://myschool.edu.ru/
BELIECCTB
[ToHsiTHE O IHCTIEPCHBIX CUCTEMAX.
bu6nunorexa LIOK
14 IIpencraBnenue 0 KOMIOUAHBIX
https://myschool.edu.ru/
pacTBopax
HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U
bubnunorexa LIOK
15 HEHACBIIICHHBIE, PACTBOPUMOCTb.
https://myschool.edu.ru/
Kpucramnoruapatsl
16 CriocoObI BeIpayKEHUST KOHIICHTPAIIUT bubnuotexa [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3a1ay ¢ ucnosib30BaHUEM
17 TIOHATHH ""MaccoBast 10715 but6mmorexa [IOK

nn

pacTBOpEHHOrO BeuiecTa', "MoJspHas
KOHLeHTpauus"

https://myschool.edu.ru/
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18 Knaccudukanus 1 HOMEHKIIaTypa bubnmnoreka HOK
HEOPraHUYECKUX BELIECTB https://myschool.edu.ru/
19 Cucremaru3anus 1 0000IIeHNe 3HAHUIT bubmuorexa [JOK
110 TeMe https://myschool.edu.ru/
KonTtponbHas pabora mo Temam
"Ctpoenue aroma. [lepuonnueckuii
20 3aKkoH u [lepuoanueckas cuctema bubmmoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://myschool.edu.ru/
Mengeneena", "CTpoeHue BelIecTBa.
Muoroob6pasue BemecT"
Knaccudukanust XaMUYeCKHX peakiuii B
HEOPraHWYECKOM M OpraHuyeCcKoi
21 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAHEHUS U https://myschool.edu.ru/
MIPEBPAICHHS DPHEPTUU TIPU XUMUUYECKHUX
peaKIusax
29 TennoBble 3¢ (HeKThl XUMUYECKHX bubmuorteka [IOK
peakuuii. TepMOXMMHYECKHUE YPABHEHUS https://myschool.edu.ru/
Brruucnenus mo ypaBHEHUSIM
. bubmuoreka [IOK
23 XUMUYECKUX PeaKui u
https://myschool.edu.ru/
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
but6mmorexa [IOK
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
https://myschool.edu.ru/
Karanu3 u katanuzaropsl
bubnunorexa LIOK
25 ['oMoreHHbIC U TETEPOTECHHBIC PEAKITIT

https://myschool.edu.ru/
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[IpakTuueckas padora Ne 1 o reme

bu6nmoreka [IOK
26 "BausiHre pa3NTUYHbIX (GaKTOPOB Ha
. https://myschool.edu.ru/
CKOPOCTh XUMUYECKOM peakiuu"

97 OO6patumbie 1 HEOOpATUMBIE PEAKIIUH. bubnmnoreka HOK
XHUMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[TpakTrueckas padota Ne 2 o Teme Bu6 LIOK

noIMoTeKa

28 "BimsiHue pa3nudHbIX GaKkToOpoB HA https://myschool.edu.ru/
TOJIOKEHUE XUMUYECKOTO paBHOBeCUs" ' -
DIEKTPOTUTHYECKAS TUCCOIHALINS.

Bbu6moteka [JOK

29 CunpHbI€ U Cl1a0bble JIEKTPOIIUTHL. 1
e https://myschool.edu.ru/
Nonnoe npounssenenue Boasl. Cpena

. bubnnorexa [JOK

30 BOJIHBIX PacTBOPOB. Bogopo HbIii https:/ /mvschoLOII sduLru/
nokasarens (pH) pactBopa ' o
I'mpposnus coneit. Peakuuu,

bubnnorexa [JOK
31 IPOTEKAIOIIME B PACTBOPAX 1
https://myschool.edu.ru/
AIIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme Eu6 OK
noIMoTeKa
32 "XuMHUYecKe peakiui B pacTBOPax 1
" https://myschool.edu.ru/
AIEKTPOIIUTOB
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC Bt OK
N nOIMoTeKA
33 peakiuu. Baxxnelme okucIuTeu U 1
https://myschool.edu.ru/
BOCCTaHOBUTEIH

34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bu6muoreka [JOK
MOHHOTO) OanaHca https://myschool.edu.ru/

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka [JOK

BE€IICCTB

https://myschool.edu.ru/
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bubnunoreka LIOK

36 Pemrenne 3a1a4u pa3andyHbIX THIIOB
Aatp https://myschool.edu.ru/
bubnunoreka LIOK
37 Pemenue 3aay pa3nuMaHbIX TUIIOB
https://myschool.edu.ru/
38 CucremaTtu3anus 1 0000IICHUE 3HAHUMA bubnuoreka [JOK
1o TeMe "XuMudeckue peaxuuun' https://myschool.edu.ru/
39 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuu" https://myschool.edu.ru/
[TonoxeHne HEMETAIIOB B
[Tepuoanueckoit cucreMe XUMHUECKUX
bubmuoreka [{OK
40 anemeHToB J[. M. MenpeneeBa u
https://myschool.edu.ru/
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Pu3nyecKue CBOKMCTBA HEMETAILIIOB
41 AnnoTponusi HeMeTauIoB (Ha IpuMepe bubnnorexa [JOK
KHCII0po/a, cepbl, pocdopa u yriepoaa) https://myschool.edu.ru/
42 Bognopon: nonyuenue, pusndeckue u bubnmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapuasl https://myschool.edu.ru/
layoreHsl: HAXOXKIEHUE B PUPOJIC,
43 CHOCOOBI TTOTyYSHHS qmanpecine u bubmmorexa LIOK
. . https://myschool.edu.ru/
XUMHUYECKHE CBOHCTBA
l'anorenoBonopoael. Baxxueiiiue
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS bubmmorexa [IOK
POACOACPHAI A https://myschool.edu.ru/
raJOreHOB
JlabopaTopHbIe U IPOMBIILIICHHBIC
45 CIIOoCOOBI TOTyYEHUS TaJIOTEHOB. bubmmoreka [JOK

[IprmeHeHne rajJoreHoB U ux
COeTUHEHNN

https://myschool.edu.ru/
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[IpakTuueckas padora Ne 4. Pemenue

bu6nmoreka [IOK
46 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
T"anmorensl
Kucnopon: nabopaTopHbie u
47 IPOMBIIIJICHHbBIE CIOCOOBI MOTyYCHHUS, bubnuoreka [IOK
bu3HYECKre 1 XUMUIECKHIE CBOHCTBA. https://myschool.edu.ru/
O3o0H. [IpuMeHeHne KUCI0poia U 030HA
bubmuoreka [{OK
48 OKCHIBI U IEPOKCHIBI
A P A https://myschool.edu.ru/
bubnuoreka [{OK
49 Pemenue 3a1a4 pa3muIHBIX TUIIOB
https://myschool.edu.ru/
Cepa: Hax0XKJECHUE B IPUPOACL, CIIOCOOBI
50 HOJII) CHHSA (1)1/131/1%01(1/1 E XUMHUYECKHE bubmorexa HOK
7 ’ https://myschool.edu.ru/
CBOMCTBa
bu6nunorexa LIOK
51 CepoBozopo/, CyIb(puab!
POBOZOPOZ, CYIbRHA https://myschool.edu.ru/
Kuciaoponconepskamue coeTnHEHUS
P P . . bubnuoreka [{OK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
https://myschool.edu.ru/
KHCJIOTBI
[TpakTuyeckas padora Ne 5. Pemenue
bubnunorexa LIOK
53 AKCIIEPUMEHTATBHBIX 3314 TI0 TEME
" N " https://myschool.edu.ru/
Cepa u €€ coeTMHEHUS
A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
Pip but6mmorexa [IOK
54 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
° https://myschool.edu.ru/
CBOICTBa. AMMUAK, HUTPUIBI
Kucnopoaconep kamye coeJUHEHNS
P P . . bubnuotexa [JOK
55 azora. OcOOCHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://myschool.edu.ru/
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[Ipumenenue a3oTa 1 €ro COeIMHEHU.

bu6nmoreka [IOK

56
A3oTHBIC yoOpeHus https://myschool.edu.ru/
®Docdop: HaxoXkAEHNE B IPUPOJIE,

57 CIOCOOBI MOJTydeHUsI, PU3NUECKHE U bubnmnoreka HOK
XUMHUYecKue cBoiicTBa. Dochuapt u https://myschool.edu.ru/
dochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue bubmmoreka [JOK
kucnotbl. Comu pochopHO KUCTOTHI https://myschool.edu.ru/

59 [Mpumenenne dhocdopa u ero Bbu6mmoteka [JOK
coenuHeHuil. ocopHbie ynoOpeHUs https://myschool.edu.ru/
[IpakTuueckast padora Ne 6. Pemenue

bubnuoreka [{OK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://myschool.edu.ru/
"A3o0t u pochop u ux coenuHeHU"
Yrnepoa: HaXxoXIeHUE B PUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmuoreka [IOK
bu3NYecKrue U XMMUYECKUE CBOMCTBA, https://myschool.edu.ru/
MIPUMCHEHUE
Oxcug yriaepona(ll), oxcun

62 ne oy;(l\llo) (OJ'I)LHa}I KHCIIOTa U €€ bubmmorexa [IOK
THISPOA > Yt https://myschool.edu.ru/
conu

63 Pemienue 3a1au pa3auyHbIX TUIIOB Bubmmorexa [IOK

AdLP https://myschool.edu.ru/
KpeMmuuii: Haxox1eHre B IPUPOJIE,
64 050006131 MOJIy4YEHHUS (I)I/I3I/I§C(I:)KI/IG u bubnmorexa LIOK
i L https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(1V), kpemaneBas bubnuotexa [JOK

KHUCJIOTa, CUIIMKATbI

https://myschool.edu.ru/
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[IpuMeHeHne KpeMHUS U €ro

66 coenuHeHUH. CTEKII0, €ro MOJyUYCHHE bubmorexa LHOK
A ' ’ - ’ https://myschool.edu.ru/
BHJIBI CTEKJIa
67 Pemrenne 3a1a4u pa3andHbIX THIIOB bubmorexa LOK
Aatp https://myschool.edu.ru/
CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
68 n n
o TeMe "HemeTamibl https://myschool.edu.ru/
69 KoHTpoinbHas pabora 1o Teme bubanorexa [JOK
"Hemeramisr" https://myschool.edu.ru/
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON Bbu6moreka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://myschool.edu.ru/
[Tonoxxenne meramnos B llepuoanueckoin
71 CUCTEME XMMHYECKUX 3JIEMEHTOB. bubmuoreka [{OK
Oco0eHHOCTH CTPOCHUS DIIEKTPOHHBIX https://myschool.edu.ru/
000JI0YeK aTOMOB METaJIJIOB
O6mue ¢puznyeckre CBOMCTBa METAIIOB.
72 [IpumeneHne MeTauIoB B OBITY U bubmorexa HOK
p Y https://myschool.edu.ru/
TEXHHUKE
bubnuoreka [{OK
73 CmuiaBsl MeTasuioB. Kopposust Meramios 1
https://myschool.edu.ru/
74 Pemtenune 3a1a4 pa3nauyHbIX TUTIOB bubmorexa HOK
ladp https://myschool.edu.ru/
DIEKTPOXUMHUUECKHUH PSIIT HAPsHKEHUH
75 MeTaml;)OB OO0mue cnopco651 n(l))n SHHUS bubmorexa HOK
-om ya https://myschool.edu.ru/
METaJIJIOB
O6mras xapakrepucTiuka metaos 1A-
N bubmuoreka [{OK
76 rpynnsl [lepuoanueckoit cucTeMbl

XUMHYECKUX 3JeMeHTOB. HaTpuii u

https://myschool.edu.ru/
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KaJIMii: oJy4eHue, pusnueckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
IPOCTBIX BEIIECTB M UX COCTUHEHUI

O6mias xapakrepuctuka metayuioB |A-
rpymsl llepruoauyeckoi cucrteMsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u

bu6nmoreka [IOK

77
KaJIBLIWI: TI0JTy4eHue, pu3n4ecKkue u https://myschool.edu.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCIMHEHUN
78 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuoreka [IOK
YCTPaHEHHUS https://myschool.edu.ru/
79 AnoMuHUE: Iony4yeHue, pusndeckue u bubnunoreka LIOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://myschool.edu.ru/
AM@oTepHbIe cBOMCTBA OKCHIA U
80 TUIPOKCHU]IA ATTFOMUHHS, bubmmoteka IIOK
TUAPOKCOKOMIUIEKCHI aTFOMUHMS, UX https://myschool.edu.ru/
MIPUMEHEHUE
81 Pemenue 3ama4 pa3nuUHBIX THIIOB bubmorexa OK
p https://myschool.edu.ru/
[IpakTuueckas pabora Ne 7. Pemenue
but6mmorexa [IOK
82 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
| \ https://myschool.edu.ru/
MeTansl TIIaBHBIX TOATPYIIT
OO0m1as XxapakTepUCTUKA METAIIOB
83 no0ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK

[Teproanyueckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB

https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOICTBA

N bu6nmoreka [IOK
84 XpoMa M €r0 COSTMHEHUH, HX
https://myschool.edu.ru/
MPUMEHCHUE
Baxnelive coeMHeHUsT Mapratiia.
bu6nmoreka [IOK
85 [TepmanranaT Kanus, ero
9 https://myschool.edu.ru/
OKHUCJIUTEIILHBIE CBOMCTBA
®dusndeckue 1 XUMHYECKHE CBOMCTBA
. bubmuoreka [{OK
86 xKenesa u ero coequHenuil. [lonydenue u
https://myschool.edu.ru/
IIPUMEHEHHUE CIIJIaBOB XKee3a
87 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubnnorexa [IOK
MEJI1 U €€ COCIMHEHUM, UX TPUMEHEHHUE https://myschool.edu.ru/
DduU3nYeCcKue U XMMUYECKUE CBOMCTBA
88 LIMHKA U €ro COeAUHEHUH, NX bubnunoreka LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://myschool.edu.ru/
IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
bu6nmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
MerTainsl TOOOYHBIX MOATPYIIT
bu6nmorexa LIOK
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB
https://myschool.edu.ru/
O06o01IeHre U cucTeMaTH3alus
bubnunorexa LIOK
91 M3YYEHHOT0 MaTepuaa o TeMe
" " https://myschool.edu.ru/
MerTanbl
92 KonTtponbHas pabora o teme bubmuorexa [JOK
"Meramibr" https://myschool.edu.ru/
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bu6muoreka [JOK

paboThI, KOPPEKIHS OMNOOK

https://myschool.edu.ru/
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Poip xuMuu B o0ecIieueHun

94 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA. 1 Bu6mumotexa [JOK
ITonsTHE O HAy4YHBIX METOIAX https://myschool.edu.ru/
HCCJIEIOBAHUSI BEILIECTB
Hayunsbie npuHIUITBI OpraHu3anuu

95 XAMHYECKOTO MPOU3BOJICTBA. 1 bubnmnoreka HOK
[TpoMEbITIIEHHBIE CTIOCOOBI TIOTYyYCHUS https://myschool.edu.ru/
BOKHENIIMX BEILIECTB

96 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEeH 1 bubnnoreka [JOK
Cpelbl U €r0 MOCIEACTBHS https://myschool.edu.ru/

97 XuMHS ¥ 3I0POBbE YEITOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE Cpe/ICTBA https://myschool.edu.ru/

08 Xumus muny. Pontk xuMum B 1 bubnunoreka LIOK
o0ecreyeHny MUIIeBol Oe30MacHOCTH https://myschool.edu.ru/

99 Kocmernueckue u napdromepHbie 1 bubmuoreka [IOK
cpeacta. beiToBas xumus https://myschool.edu.ru/
XuMHs B CTPOUTENLCTBE. BaxkHeline

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa LIOK

P pyKH https://myschool.edu.ru/
MaTepuabl
XuUMUS B CEIBCKOM XO35IMCTBE.
but6mmorexa [IOK
101 Opranuyecke 1 MUHEpaJbHbIE 1
https://myschool.edu.ru/
ynoopeHus
CucreMmarusanus 1 0000IeHNEe 3HAHUT bubnunorexa LIOK

102 1

10 TEME https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueit Jlyauna B.B., OG1iiecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTBhIO «JIPODA»; AkiuonepHoe ob6mectBo «3naTenbcTBo
«IIpocBenienue»

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., JIynun
B.B.; mox pemakmuert Jlyamna B.B., OOmecTtBo ¢ oOrpaHHMYEeHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AxkiuoHepHoe o061mecTBo «l3marenscTBO
«IIpocBenieHue»

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Metonnueckoe nocodbue k yueonukam B.B. Epemuna, H.E. Ky3smenko u ap.
«Xumusi.  YroyOonenusld  ypoeHby». 10-11  xn./B.B. Epemun, A.A.
Hposnos, U.B. Bapranosa. — M.: Jlpoda, 20132.0.C. T'abpuensH, A.B.
SAmykoBa. Xumus.10 kinacc. ba3osiii ypoBeHb: Meto. [Tocodue- M.: [Ipoda,
2018.

3.dpo3nos A.A. IloypouHoe muianupoBanue o xumuu: 10 kiacc: Kk ydeOHUKY
O.C.T'abpuensna «Xumusa.10 wmace/ A.A. Jposnos.-.: «IOk3amen»,2016.
4. B.E. Mopo3oB Paboune nporpammsl o xumuu. 8-11 knaccei( o mporpaMmme
O.C. Tab6puensna)/ coct. B.E. Mopo3zoB - M.: Ilnanera, 2015.
5. TI'abpuensn O.C. u ap. KonrponbHbie U npoBepounbie kK yueOHuky O.C.
["abpuensina «Xummus. 10 KJIacC» M.: Hpoda, 2017.
6. CaBunkoBa E.B. EI'2-2020.Camoe noiaHoe M3/IaHHE TUIOBBIX BapUaHTOB
VTS IMOJATOTOBKH K EI'D>-Mocksa: ACT: AcTpens, 2018.
7.Ps6oB M.A. Tectsl mo xumuu: 10 kmacc: k yuebnuky O.C.I'abpuensna
«Xumna.10 KJacc. / M.A. Ps60B.- M.: «IK3amen»,2017
8. EI'D 2020. Xumus: caMoe MOJIHOE M3/IaHUE TUIIOBBIX BAPHAHTOB 3aJaHUM.
A.A. Kasepuna, JI.}FO. [Jlo6porun, M.I'. Caactuna.M.: ACT:
Actpens,2019

9.l'abpuensu  O.C. HacronpHas kHura yuutens. Xwumus.ll kiacce.-
M:/Ipoda,2018

10.B.I'. lenucona 11 knacc. [loypounslie miuansl no yueonuky I'abpuensu O.
C. Xumus. 10-11 xnacc. YramyOneHHbI ypoBeHb.- Bosrorpaa: Yuwurerns,
2016.

Htoro 132 30 11 4
11.Ipo3noB A.A. [loypounoe mnanupoBanue no xumuu: 11 kiacc: Kk yueOHUKY
O.C.I'abpuensina «Xumwust. 1 1xkmace/ AA. Jpo310B.-.:



«OK3amen»,2016.
12.KaBepuna A.A. EI'D 2020.Xumwus. TpeHupoBoUHbBIE 3K3aMEHAIIMOHHbBIE

3aJ]aHUs- M.:DxcMmo, 2013.
13. B.H. loponbkuHn u 1ip. EI'9-2020: 30 TpeHupOBOYHBIX BApUAHTOB.- POcTOB
H//1: Jleruon, 2019.
14. B.H. loponpkun u ap. EI'D. 3agaHus BBICOKOTO YPOBHSI CIIOXKHOCTH.-
PoctoB H/J1: Jleruon, 2019.
15.Xumus B ¢popmynax, 8-11 kmacc: CnpaBounsie Mmatepuansl/ B.I'. MiBaHOB,
O.H. I'eBa,-M.: Hpoda, 2018.
16.E.A. Epemuna, O.H. PeixoBa CripaBOYHUMK HIKOJIBHUKA 110 XUMUU.M.- Mup
u oOpa3oBaHue, 2018.

17. T'abpuensiu O.C. u np. KontponsHbie u npoBepounbie Kk yueOHuky O.C.

labpuensna, I'.I'. JIsicoBoit «Xumusa. 10-11 xmace» M.: [poda, 2016.
18.B.B. Epemun, A.A. JIpo3nos, 1.B. Bapranosa : Meroguueckoe nocooue y
yueOnukam  Epemuna B.B., Kysemenxko H.E., Tepenuna B.I.,
HposznoBa A.A., Jlynuna B.B. Xumus 10-11 yrmyOnenssiii ypoBeHb.- M.,
Hpoda, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1.Opunmanbubiii callT MunucrepcTBa oOpazoBanus U Hayku Pd:
http://mon.gov.ru

2. ®enepanibHas ciyx0a 1Mo Ha3opy B cepe 00pa3zoBaHus U HAYKU
(Pocobprazazop): http://obrnadzor.gov.ru

3. denepanbHbIi HHCTUTYT NEAarormueckux uamepenuit: http://mww.fipi.ru
4. OdpunmansHbii nHGOpMarmonHsiid moptain EI'D: http://www.ege.edu.ru/
5. Poccuiickoe obpazoBanue. denepanbHbiil moprat: http://www.edu.ru

6. Poccuiickuit o01ieoopaszoBarenbHbiii moprat: http://school.edu.ru

7. Poccuiickuii moprai oTKpsiToro oopasosanus: http://www.opennet.edu.ru
8. llIkonpHbIi opTai: http://www.portalschool.ru

9. ®epnepanbublil noptan « MHGoOpMamOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTMH B 00pa3zoBanum»: http://www.ict.edu.ru

10. Karanor yueOHbIX U31aHUM, 3JIEKTPOHHOTO 000PY/I0BaHUS U
AJIEKTPOHHBIX 00Pa30BaTEIHLHBIX PECYPCOB JJIsI OOIIEro 00pa3oBaHMUs:
http://www.ndce.edu.ru

11. Dnexktponnast OnbiMoTeKa y4eOHUKOB U METOJUYECKIX MaTepUajIOB:
http://window.edu.ru/

12. Eaunas xoyutekius nudpoBbIx 00pazoBaTeabHbIX pecypcoB: http://school-
collektion.edu/ru 13. Odunmanshsiii caiir HOY Lentp

«[Temarormueckuii morck»: http://www.ppoisk.com/index.htm

14. CeteBbie oOpa3oBaTenbHble co00MIecTBa «OTKPBITHIN KIACCH:



http://www.openclass.ru

15. CeTh TBOpUeckux yuutenei: http://it-n.ru

http://www.km-school.ru - KM-mkosra

16. KonTtpoasHbie usmepurenbabie MaTepransl KM (EI'D) no yueOHbIM
npeaMeTam

http://www.fipi.ru/view/sections/92/docs/

17. Kontponsubie uameputenbabie MmaTepuanbl KUM (I'MA) o yueGHbIM
npeaMeTam

http://www.fipi.ru/view/sections/221/docs/540.html

http://pedsovet.su

18. OO0 HIIO «Menuapecypchl ajiss 00pa3oBaHUs U MIPOCBEILICHUS
http://www.videoresursy.ru/



