MHHHUCTEPCTBO MPOCBEIIEHUA POCCUIACKOM ®EJEPAIIIN
JenmapramenT oOpa3zoBaHusi U Hayku Kypranckoi odsactu
Baprammuckuii MyHMIunajgbHblii oKpyr Kypranckoi odsactu

MKOY "BaprammHckasi cpeansisi mkoJia Nel"

PACCMOTPEHO YTBEPXIEHO
Ha 3acenanun JIUPEKTOP LIKOJIBI
IIEAArorn4ecKoro coBeTa ) Kon6usa M B

[Iporokoi Nel ITpukas Ne 116

oT «30» aBrycra 2023 . ot «30» asrycra 2023 T.

PABOYAS [TPOTPAMMA
(ID 1961903)

y4eOHOro npeamera «XuMus. Yray0JeHHbI YPOBEHb)

s ooygaromuxest 10 —11 kiaccos

p.n. Bapramm 2023 r.



HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOR o0OpazoBarenbHON IPOrpamMMBbI CpEIHEero o01ero
oOpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Oepnepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX auddepeHITMPOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPHU3BAHO O0OECIeYnTh O0O0IEe00pPa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMLYME, a TaKkKe IS
POJOJDKEHNS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 0o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCSI OJTHON U3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XuMuUM Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOIy4aeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOi MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTopoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
omnpeneseHre: NPUHIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YeHUs: y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII M OIEHKH O0Opa30BaTENbHBIX TOCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOW arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTaHAaBIMBAET WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAENbHBIX mpoduiueli, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T NMpHUMEPHOE paclpeiejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX — PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTelibHON
IPOrpamMMBbl CpEIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
CoJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMpOrpaMMme MO XMUMHUHM TMPEayCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a mpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4EOHOTrO MpeameTra
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyaidbHbiMU nosiokeHusiMu DPI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSL Ha YPOBHE YIIYOJEHHOIO M3Y4YEHHUsI HaNpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTaloM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHMU3AIUSIX CpeIHEero npogecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toii cBsI3u u3ydyeHHE mpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
NPAKTUUYECKON MOJTOTOBKHA OOYYArOMIMXCs, BEIOPABIIMX OMPEAEIEHHBIN MPOpHIIb
0o0Oy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEro MOIyUYeHUsI XUMHUUECKOTO
0o0pa3oBaHus B OpraHu3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEBbHON MPOrPaMMBI CpeaHero o0O0Iero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peUIeHHe 3a7ad
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BOCIHUTAHUSA U COLMAIBHOIO PA3BUTHUS OOy4arommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEMHTEIUICKTYa IbHBIX YMEHHH, YMEHHUI palMOHAIM3alMi Y4eOHOrO TpyJa U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUs» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS yrinyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOorpaMMe IO XHUMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMmeTa. IJTa CUCTEMa
3HAHUW TIOJy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO Oonblinii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKINM, pAaCCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONW KUHETUKU
u TepMoauHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XMUMHUYECKas CBSI3b
OOBSACHSETCS C TOUKU 3PEHMSI SHEPTrEeTUUECKUX U3MEHEHUH NpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpeACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIN3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AaHHE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YE€HHMs [l KJIACCOB ONpeIeEHHOr0 npoduis (TaaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [ONOJHEHUM K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mpoduis Oosbiioe
3HaueHue OyIyT UMETh 3JIEMEHTHl Y4eOHOro marepuana no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLeHT OyneT ciellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs
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MacCcbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B cCoOAEpKaHMM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro npoduist OOJMbIINNA YIAeIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumMus. B 3TOM ciydyae mpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
0OCTOSITENIFPHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMIHIbI, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCHHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 NPUMEHEHHUS HayUHbIX
3HAHUW H3ydyeHHE INpeaMeTra «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
ATOM 3aJaud Ha YyrayOlnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJaraet
peanu3annio TaKuX LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecredeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEHIEHMH  IpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHATILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
NIOHATUM, 3aKOHOB W TEOPUH XHWMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHS XMUMWYECKUX PEAKUHU, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAaX M JUCIEPCHBIX CHCTEMax, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOOJieM COBPEMEHHOW XHUMUH, IJii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWS,
aHAJIN3a ¥ OIICHKH C MO3UINI SKOJIOTUYECKON OE€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JIEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XMUMHUYECKHM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yIIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOH JISATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIUX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHHs MPH U3YYEHUU
npeamera  «XuMHs» Ha  YriyOJI€HHOM YpOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LEeNH U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IIICYCTIOBEUECKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHATBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOU AeSITEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUM HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYEHHE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE AaToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTHM aroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl ruOpUAM3aIUMU aTOMHBIX OpOuTasIel
yraepoja. Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHelid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAYEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3D HEKTHI).

[IpencraBienne o kinaccupukauumum opraHndeckux BeuiecTB. [lonstue o
dbyHkuuoHangbHOM rpymnme. ['omonorus. 'omonorudeckue psiabl. CucremaTuueckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PHKAIMS OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHE ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIPUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKUi PaJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS W XHUMHYECKHX CBOMCTB MajblX (ILUKJIONPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMyuyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odimas (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB, Sp°-
ruOpuan3aus aTOMHBIX opoOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCIUHEHUS, 3aMEUIEHUS B O-ITOJIOKECHHE
IIpyU JBOMHOM CBSI3M, MOJMMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaaunensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJKaJIleHOB.

Anxunsl. 'oMonorudeckuil psi alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHMS,  OUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIeHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOMy4YEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTudeckue YrieBoJopoabl (apeHsl). ['oMosorMueckuil psij apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYeCKWe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOrOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX PAIUKaIOB, KapOOKCHUIHHOH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrocoObl NOIyYeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbI# yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:
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NEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha THAPOKCOTPYIIy, HUTPOrpynIy, LHUaHOTPYIIILY,
amMuHOorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOYHd. B3auMOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METAJIIO0PTaHUYECKUX COCTMHEHUSIX. Hcnonp3oBanue
raJJOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHMYECKHX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M HUX MPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIaHaTa KajlWs, B3aUMOJACHCTBHE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, IMOJY4YCHHE OSTUJICHA H
U3y4€HHE €ro CBOWCTB, O3HaKoMmuieHHEe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJIE€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHoaTOMHBbIE cHUpPTh. CTpoeHHE MOJIeKyn (Ha MpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil pszn, oOmas Qopmyrna, U30MeEpHUs,
HOMEHKJIaTypa U Kiaccuukanuss. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJOponIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMUU 3aMEIIeHUs, JAETUApATallH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU M  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakysi Ha OAHOATOMHBIE CIUPTHI. JlelficTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M uesioBeka. CrocoObl NOJY4YEHUS] W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U m3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHble CIUPTHI — ATUIEHIJIMKOIb WU IMLIEepuH. Du3ndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMM, KaueCTBEHHAs pEakius Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl NOMy4YeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
OeHzonpHOTO sAapa. Pusmyeckue corcTBa ¢eHosa. OCOOCHHOCTH XUMHYECKHX
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cBoiicTB (enona. KauecTtBennsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHona.
Crioco0OpbI osryueHus: U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynnbl. ['oMoIOrHnYecKue psiibl anbJIEruI0B U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTtypa. PU3NYECKue CBOMICTBA aJbJETHJIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  @IbJETUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAYECTBEHHbIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NpEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. Pu3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX TMpENETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUPUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAsA, OJEUHOBAs, JIUHOIEBAS,
JUHONeH068as KUCIOThl. CIIOCOOBI OJTyYEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psim, oOmas (opmyna, uzoMepus u
HOMEHKJIAaTypa. DHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJIEPHKALIUX OCTATKU
HEIPENENbHBIX JKUPHBIX KHCIOT. KUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIHCTBHE.

OOwas xapakrepucTuka yriaeBoaoB. Kiaccudukanus yrieBoaos (MOHO-, JU-
U 1nonMcaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, Trajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckrue CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
nakTo3a. BoccTanaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoje u npumeHeHue. [lonucaxapuasl: kpaxman,
IJIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
HesuToa03bl.  dU3MUECKHe CBOMCTBA KpaxMaia M LEJUI0JI03bl. XUMHUYECKHE
CBOICTBa Kpaxmajsa: T'MJpOJIU3, Ka4eCTBEHHAsl peaklus C MOAOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: THAPOJIU3, MoJydeHHue 3(¢upoB ueuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIEIK).
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DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
muammuacepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa €
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClI0XKHBIE A3DUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMMHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue M apoMaTHYECKHE; TEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwimHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHune aHunmmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKNE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJUKOHACHCAINKN, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIIUU HA OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl K3yYEHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIe, JeHATypalusi OEJKOB MpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIleHHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUe COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokOMOJIEeKYISIPHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEPU3ALNN, CPEIHSS MOJEKYJISpHas
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macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THin3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonoxkHna: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUTACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojexynsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (hOPMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBIIEHHWE CTPYKTYPHOU (QOpMYJIbI
OpPraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJIyYeHUs, ONpE/eNieHue JOJM BBIXOJA MPOJYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIECTBIsIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATHH, TaK W TOHATUM, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHA: SIBICHUE, HAYYHBINA (hakT, TUIOTE3a,
TEOopus, 3aKOH, aHAIW3, CUHTE3, Kiaccuukaius, HaOIIOJIEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKya,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOoTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,
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doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TNPOAYKTH, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKuid anemeHTt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-smements1). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIy aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DHUTYpaIiii HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U Ileproanveckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm ¢ IepuoAaM. 3HayeHue
nepuoguueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTayuindeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBs3W: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPrus U AJMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBszu. BogoponHas CBs3b.
MexMOoNEKYJISIPHBIE B3aUMOAECHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COEAUHEHU
AJIIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTpOCHMS.  TuIibl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCTBOPOB:
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MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIEHTpanus. HaceimeHnnsie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpUBHAILHBIE
Ha3BaHHUS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMruueckux peakiuidé B HEOPTaHUYECKOW M OpraHuyecKon
XUMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB; 3aKOH COXPAHEHUS W MpPEeBpallCHUs
DHEPTUU TPU XUMHYECKUX peakinusiX. TernoBbie 3(Q(PEKTh XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOUN peakiiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanm3aTtopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIuu. XUMHUECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCUsA. DaKTOpbI, BIMUSIOIIME HA IOJOXKECHHE XUMHYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAllMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnextponutnyeckass aucconuarusi. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaiabHasi,
niesioyHas. Bomoponneiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENbL. [Ipoliecchl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. MeETOa 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
pa3oXKEeHHEe TNEPOKCHJAa BOAOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUTMUECKUX PEMIETOK, TPOBEICHUE PEaKITNii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpelbl PacTBOPOB € MOMOUIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW PpEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemeraioB B Ilepuogmyeckod CucTeMe XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusznueckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPOIHUS HEMETAJJIOB (Ha MpUMeEpe KUCIOPO/ia, CEphl,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['mapunasbl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl MoJydeHus, (pusnyeckue u
XMMUYECKHE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPKALIUE
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COEIMHEHUs TajoreHoB. JlabopaTopHble U MPOMBIIIICHHbIE CTIOCOOBI MOTYyYEHUs
rajgoreHoB. [[ppuMeHeHre raJoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopona. Ouznyeckre U XUMUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUJIbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenume B TpHUpOAE, CIOCOOBI MONMy4YeHUS, (U3HUECKUE U
xumudeckue cpoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucras u cepHast KUCIAOTBI U uX coiar. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MOJy4YeHUs, (puanyeckue u
XUMHUYECKHE CBOMCTBA. AMMHMAaK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas U a30THaA
KHUCIIOTHI ¥ X coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenue a3ora
U €ro COeIMHEHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupone, cnocoObl MOMy4yeHUs, (U3UYECKUE U
xumudeckue cBorctBa. Pochuasl u dochun. Oxcunbr ¢ocdopa, dochopHas
kuciota u e€ comu. [Ipumenenue dochopa u ero coemunenuit. dochopHbie
yIoOpeHusI.

VYrnepoa, HaxoXIeHuUe B NOpuUpojae. AJUIOTPONHbIE  MOAU(PHUKALKUU.
duznyeckre W XHMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yrnepona(ll), oxcun yraepona(IV), yrosneHas kuciota u €€
coiiu. AKTUBUPOBAaHHBIN yroib, aacopoums. DysmiepeHsl, rpadeH, YriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COEIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3nuecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusA(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHui. CTeKI10, €ro NoJay4yeHnue, BUbl CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX 000JI04eK aTroMoB MerauioB. OOmue
¢usnyeckue cBoicTBa MeTawioB. I[IpuMeHeHne MeTaioB B OBITY M TEXHUKE.
CruiaBel METAIOB.

ONEeKTPOXUMHUUYECKUN psAl  HampspDkeHuid metauioB.  OOmme  crnocoObl

NOJIy4eHUS METaJJIOB: THJIPOMETAILTYPIus, MUPOMETAILUTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MetamioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamioB [A-rpynmer Ilepuonndeckoil cuUCTEMBI
XUMUYECKUX dyeMeHTOB. Hatpuii u kanmuil: mnomydeHue, (QU3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKAX DJEMEHTOB. Maramii W KaublHil: MonxydeHue, (U3NYECKue u
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XAMHUYECKUE CBOMCTBA, MNPUMEHEHHWE TMPOCTBIX BEHIECTB M HMX COECAUHECHUMU.
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHWI: TTOTy4YeHue, Pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMEHCHHE
IPOCTOTO BEIIeCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproan4ecKoOi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3znuecKkue U XMMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyUeHre u npuMEHEHHE Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTENIbHBIE CBOMCTBA.

Pu3znyecKknue U XUMHUYECKHE CBOWMCTBA JKeJie3a M €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xene3a(ll) u xeneza(Ill). [Tonydyenne u npuMeHeHUe xKene3a
Y €r0 CIUIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHenui. [lonyduenue u
IIPUMEHEHUE MEAU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHUJA Y TUJIPOKCUIA IMHKA, TUAPOKCOKOMILIEKCHI HUHKA. [[puMeneHune
[IUHKA U €r0 COeINHECHU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
u3ydyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xene3a, MarHus B
KHUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aMMOJIEUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJECHCTBUE IIMHKA U jKeje3a C pacTBOpPAMHU KHUCIOT U
HIEJI0YEeH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METaJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT W WIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 0 TeMaM
«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHUA U KU3Hb.

Ponp xumun B oOecrieueHny yCTOMYMBOTO pa3BUTHs YyesoBeuecTBa. [lonsaTue
0 HAy4YHbIX METOJAX I[IO3HAHUS W METOJOJOTHM HAy4YHOTO MCCIIEIOBAHUS.
Hayunble npuHIIMIBI OpraHU3alul XUMUYECKOTO MPOU3BOACTBA. [IpoMbIIIeHHbIE
CIoCOOBI MOJYYEHUs BOXKHEUIIIMX BEUIECTB (Ha MpUMepe MPOU3BOJICTBA AMMHAKa,
CEpHOM KHUCIOThI, MeTaHoa). [IpombllieHHbIE CIOCOOBI MOMYyUYEHUsSI METAIIOB U
CIJIABOB. XMMHMUYECKOE 3arpsi3HCHUE OKPYKAIOWIEW CpeAbl M €ro IOCIEACTBHUS.
Ponw xumum B oGecriedeHnu YJHEPTreTHIECKO 0€30MacHOCTH.
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XuMHsiT ® 340pOoBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
VCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMun B pa3BUTUN MEIUIVHBL.

XUMHS NMUIIA: OCHOBHBIE KOMIIOHEHTHI, IHIIEBbIE 100aBKH. Poiab XuUMUHM B
o0ecrieueHnH MUIIEBOI 0€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. I[lpaBuna
0€30MMacHOr0 MCMOJIb30BAaHUS MIPENapaToB OBITOBOM XHWMHU B TOBCEAHEBHOU
JKU3HU.

XuUMUSL B CTPOUTEIIbCTBE: BXKHEHIIIUE CTPOUTEIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuUMus B CEILCKOM X03sicTBe. OpraHndeckre u MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KE€paMUKa.
Marepuansl a1 snekTpoHukd. HaHotexHomorum.

Pacuérnrie 3agaun.

Pacu€Tel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €cid OJHO M3 BEHIECTB JAaHO B BHUJE pacTBoOpa C ONpPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHICHTPAIIMM BELIECTBA B PACTBOPE, MOJM BBIXOJA NPOAYKTAa PEAKLIHUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3y4eHUHW  OOmed U
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIEeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
00X €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, MPUHATHIX B OTIEIHHBIX
MpEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO011ue eCTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kjaccu(uKalus, MepuoIuIHOCTb, HAOJIOICHHE,
WU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICITUPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUDP, aTOM, O3JIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBECHbD,
BEILIECTBO, TelI0, OOBEM, arperaTHOe COCTOSIHUE BEIEeCTBa, HJCaIbHBIA Tras,
buznyecKre BeITUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucteMa, ouocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SYHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIJIMBO,

pecypcehl.
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TexHonorus: XUMUUECKas MMPOMBIINIJICHHOCTb, MCTAJLIYpPIrusi, CTPOUTCIbLHBIC
MaTcpuaJibl, CEIbCKOXO03SMCTBEHHOC IMPOU3BOJACTBO, MUIICBAA IMPOMBINIJIICHHOCTD,
(I)apMaHeBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMpoOU3BOACTBO KOCMCTHYCCKHUX
npemnaparoB, MPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmumMucs POCCUUCKOW TpakKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBUJaMM U HOPMaMd T[OBEJICHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOEHUA IpeaMeTa «XHUMHUSD OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJarouuxcs B polecce peaim3alii o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJaronuxcsi B Mpoliecce peanu3aiui o0pa3oBaTebHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€e Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUJIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKW €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHNWN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;
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UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TIOJYyYEHUU M MOCIETYIOIIEM
aHaim3e MHPOpMAIMH O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBLIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBHIA
MOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NMOHMMAaHUSA [IEHHOCTeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONrofeHHsT TpaBWJl OE30MAaCHOTO OOpalleHUs C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPAaBWJI HWHAMBHIYyAJIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBECHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JeSITEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHUYECKUX 3a1ad
COIMATTLHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3ITUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHONH TpPaeKTOPHUH
oOpazoBanus, Oymymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCOO0Pa3HOTO OTHOIICHUS K TPHUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATILHON Cpeibl;
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OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTHDKEHUNW XUMHUU IS
peleHns BONpOCOB PalMOHAIIBHOTO NPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKAIOLIEH
OPUPOIHON cpelie, YMEHHS NMPOTHO3UMPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATD HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUSA AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS. 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XMMHHM JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPABICHHOCTH U BaXXHOM pOJH B
CO3aHUM HOBOM 0a3bpl MaTepuaibHOMW KyJIbTYypbhl, B PELUICHUH TJI0OATBHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHEHIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHajdu3a U OOBSCHEHUS SBJIICHUI OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA JUIs
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaILIUSX;

MHTEpeca K NO3HAHMIO, UCCIIE0BATEIIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha yYPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJOB TO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBaHUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GYHKIIMOHATBHOM
TPaMOTHOCTHU M COI[UAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CHOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENN JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS I OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUI;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMHYECKUX PEaKIU;

YCTAHABIMUBATh TMPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4a€MbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBObI U 3aKIFOUCHUS,
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MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOh3yeMbIe B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CHMBOJI) ODJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMu — TMpU PEIIeHUH YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NIPUMEHSATHh HAa3BaHHBIE MOJICIIbHBIC MPEICTABICHUS VISl BHISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKITHM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TIO3HAHMS BEIIECTB W XUMHUYECKUX
peakuuii;

dbopMyIMpOBaTh LETH U 33/a4U UCCIICIOBAHMS, NCIIOIb30BATh MTOCTABICHHBIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUIA;

BJIQ/ICTh HAaBBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAHUS W  TPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupOBaThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U TPOEKTHOM
NEeSATEeTLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPHUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uH(popMmammu (HAydHO-
NOMyJIsipHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUs, CIPABOYHBIE IMOCOOWS,
pecypchl MHTEpHETA), aHaTU3UpOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
NIPEICTaBICHNUS, KPUTHYECKH OLICHWBATh e JOCTOBEPHOCTH U
HENIPOTHUBOPEUHBOCTD;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW MJIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEETEHHOTO TUIIA,

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOMpATh  ONTUMAaJIbHYIO  (OpMYy  TNpEIACTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XAMHYECKON HWH(pOpMAIUEi: TPUMEHATh MEXNpeAMeTHble (pu3udeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTyphl, HOMEHKIATYPY;
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HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMON TEMBI B XOJ€ TUAJIOTa U/ WU
JUCKYCCHUH, BBICKA3bIBATh UIeU, POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS ITPEI0KEHHON 3aa4H;

BBICTYIIaTh C MpE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHHKAMU TTPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaanu3alni y9eOHOTO MPOEKTa, U (OPMYIHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IyTEM COTJIACOBAHMS ITO3HMIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpCAJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISITH CBOKO IO3HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensis €€ Ieaud W 3a/Jadyd, KOHTPOJUPOBaTh U IO MEpe
HEOOXOAMMOCTA KOPPEKTHUPOBATHh IMpeajaraeéMblii  ajiroput™m ACHCTBUN mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ dexTuBHBIN crnocod MX peumeHuss ¢ Y4ETOM IMOJy4YEHUS! HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJIATh CAaMOKOHTPOJb JACATEIbHOCTH HAa OCHOBE CaMOAaHald3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha YIriyOJIEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iiero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTOo mpeaMeTa « XUMHUsD HaydHbIE 3HAHUS, YMEHUSI U CIIOCOOBI AeMCTBHIA
[0 OCBOGHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JAESITEIbHOCTH
[0 TMOJY4YEHHI0 HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHbIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
nporpaMme II0 XMMHMM DPEIMETHBIE PE3yJbTaThbl MPEACTaBICHBI 110 TOJaM
V3Y4YCHUS.

10 KJTACC
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[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMUSI»
OTPaXkaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA: O MECTE W 3HAYCHUU OPTaHUYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€ pojiu B 00ECIEeYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IAaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHnn palMOHAIBHOIO
IPUPOAOIOIb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl
4yelioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, yHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HW30MEpbl, TOMOJIOTMYECKHI psi, TOMOJIOTH, YIJIEBOJOPOIBI,
KUCJIOPOJI- U a30TCOJEPKAIIME OPraHUYECKUE COEAWHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISIPHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(mepuonunueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS
U TMpEeBpalIeHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; MPeICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX pEaKUui, TEPMOJAMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMs, O B3AMMHOM BJIMSIHUM aTOMOB U IPYyNI aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(dbakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWU U OE30MacCHOM
WCIIOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOIIA, TEPepadbOTKH HEDTH);

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAaHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:
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UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsI COCTABJICHHSI MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUUYECKHX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJIECHUS
AIIEKTPOHHOTO ©OajaHCa »JTUX peakluil, peakuuil HOHHOrO OOMeHa MyTEM
COCTABJICHHMSI X IOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;

W3TrOTaBIIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTOCTPALINU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHMI: yCTaHaBIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX
OPraHMYECKHUX BEIIECTB II0 HX COCTaBy M CTPOCHHI0 K ONPEACIEHHOMY
KJIACCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE HA3BaHUS JJI OTIEIbHBIX
MpPEeICTaBUTENIC OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIIEH, TOIYOJ, TJIMIIEPUH,
ATWJICHTJIUKOb, (PEHOJ, (QopManbIerun, aneTalbJeruj, aleToH, MypaBbHUHas
KHMCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsI, OJIEMHOBAsI, TAJIBMUTUHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajabTo3a, (PpyKTO3a, aHWJIMH, JUBUHWI, U30MIPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHUSA OIpPEACNATh BHUJ XUMHUYECKOM CBSI3HM B
OPraHWYECKUX COEAMHEHUSX (KOBAJEHTHAsT W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUSI TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

chOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH pa3IHMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, AJIKaIUEHOB,
aJIKMHOB, apOMATHYECKHUX YIJIEBOJOPOAOB, CHUPTOB, AalbAETHIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HUITPOCOSAUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEIKOB, YIJIEBOJAOB (MOHO-, JHU- M TMOJINCAXapUIOB),
WUIKOCTPUPOBATh ~ T€HETUYECKYI0  CBSA3b  MEXJYy HHMM  YPaBHCHUSIMH
COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUHA C UCIOIb30BAaHUEM CTPYKTYPHBIX
hopmyar;

c(OpMHUPOBAHHOCTh YMEHHUSI TOJTBEPXKIAaTh HAa KOHKPETHBIX MpHUMepax
XapakTep 3aBUCHMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHNYEeCKUX COETUHEHUHN OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBSI3U (G- U T-CBS3M), B3AUMHOIO BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Ceipbsi (He(pTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepadboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(OpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHHMHA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWS — HAOJIOICHNWH, U3MEPEHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) W YMEHUS TPUMEHSTH 3TH 3HAHUSI,

c(hopMUPOBAHHOCTH yMEHUS PUMEHSTh OCHOBHBIC oTiepanuu
MBICITUTEIIEHON JIEATEeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 00OOIIeHHE,
CUCTEMAaTH3aIINIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€H — I U3YYCHUS
CBOCTB BEIIIECTB U XUMUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSMUA W TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0onee OCO3HAHHOTO MOHUMAHHs CYIIHOCTH MaTepuajbHOTO EIUHCTBA MHPA,
UCIIONIb30BaTh CHUCTEMHBIC 3HAHHS TI0 OPTaHUYECKOW XUMHUH I OOBSICHEHUS U
MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAWTH PACUYETBl MO XHUMHUYECKUM
dbopmynamM U ypaBHEHHUSM XUMUYECKUX PEAKIIUNA C HUCIIOIh30BaHUEM (PU3UUECKHUX
BeIMUMH (Macca, O0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacYEThl MO HAXOXKICHUIO XUMHUYECKOU
dbopMysBl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
NPOAYKTaM CrOpaHHusl, MIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAIM3UPOBATH U OIICHUBATH
C TO3WIMHA DKOJOTMYECKOH  Oe30macHOCTH  TOCHEACTBHS  OBITOBOM U
MIPOM3BOJCTBEHHONW JESITEILHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOM
BEIIECTB, MCIOIL30BATh MOJYUYCHHBIC 3HAHUS JJIS1 PUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO TUIAHUPOBAaTh W TPOBOJHTH
XAMHYECKANA OSKCIEPUMEHT (TMOJTydeHHEe M W3YYCeHHE CBOWCTB OPraHUYEeCKUX
BEIIECTB, KAa4YECTBEHHbIE PEAKIUU YIJIEBOAOPOJOB pA3NUYHBIX KIJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIEPUMEHTAThHBIX
3aJa4 O PAClO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOJIOACHHEM MpPaBHII
0e30macHOro OoOpalleHus ¢ BeEIIeCTBAMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyIupoBaTh IENb HWCCICNOBAHUS, NPEACTABISATh B pa3iudHON dopme
PE3YNBTATHl DKCIIEPUMEHTA, aHATTM3UPOBATh U OIIEHUBATH UX JIOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTH YMEHUI:

coOIOAaTh MpaBHJIa YKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW NEATETHLHOCTH B IIENSAX COXPAHEHHS CBOETO 3J0POBbS, OKPYKAIOIICH
MIPUPOJTHON CPEebl M TOCTIKEHUS €€ YCTOWYUBOTO Pa3BUTHS,
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OCO3HAaBAaTh OIMNACHOCTh TOKCHUYECKOIO JCHCTBHS HAa JKUBBIC OPraHU3MbI
ONPEAECTEHHBIX OPraHUYECKUX BELIECTB, NOHMMas cMbIch nokaszaress [1/K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHUS! OPTraHMYEeCKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOLIECHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH IlI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(OpPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIUIo, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTABJIEHHON yueOHOM 3a1auei.

11 KUIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUN: O MAaTEpUaJTLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX WM IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPTETHYCCKOW W THIIECBOU
0€30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEW KyJIbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOTHON

cpene;
BJIQJICHHE  CHCTEMOH  XMUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

U30TOTIBI, DJICKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuWTanei, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICGHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHA),
KpUCTA/UTMUECKasl PEIIETKa, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEDAJICKTPOJUTHI, JJCKTPOJIUTHYCCKAS TUCCOIMAINS, CTEeTNeHb JJIUCCOIUAIINAH,
BOJIOPOJIHBI TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEh, TEIIOBOW d(]dekT
XUMHUYECKON PEaKINK, CKOPOCTh XUMUIECKON PEaKIiy, XUMUIECKOE PAaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHS DIICKTPOIMTHYECCKOW ITUCCOIUAIINN, MEPUOINYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXPaHCHUS U
MPEBPAIICHUS] SHEPTUM TIPU XUMHUYECKUX PEAKIINSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINME B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOCHHWM BEIECTBA HA aTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEICTABIEHUS O MEXaHU3Max XHUMHUYECKHUX

28



peaKuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, O XMMHYECKOM PAaBHOBECUHU, PACTBOPAX U AUCIEPCHBIX CHCTEMAX;
(dbaKkToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  OPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEaAKIIHH,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHMSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJAHAs), THUI KPUCTAUNIMYECKON pPEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTHh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U THUMA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh  YMEHUW:  KJIACCH(PUIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTABY, XUMHYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO
CTENEHEH OKHUCICHHSI DJEMEHTOB, OOpaTUMOCTH, YYACTHIO Karajlu3aropa u
JPYTHE); CAMOCTOSITEIbHO BHIOUpATh OCHOBAHUS M KPUTEPUU TS KilacCu(UKAIMK
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl HOHSTUSI
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE HHEPTETUYECKHUE COCTOSIHHS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomam U rpynmnam llepuoguueckon cucremsl JI. U.
MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;
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c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKAY HEOPTAaHWYECKMMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUSA PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ATUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa MYTEM COCTABJIICHHS] WX TOJHBIX W
COKpaIllIEHHBIX  HMOHHBIX  ypaBHEHWHW;  pEaKkUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpE TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH IPOTEKaHUS
XAMHUYECKUX PEAKIUMU C YYETOM KX DHEPr€TUUYECKHX XapPaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XHMHWYECKOM pPEaKIUd B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOI0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0muye HaydHple NPUHIUIBI XUMWYECKUX MPOU3BOJCTB; IIEI€CO00pPa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILLICHHS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh BIJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYyYHOTO
MO3HAHUS SIBJICHUN TPUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJECINPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM UCCIEI0BAHUU BEILECTB
U 10 OOBSICHEHHS XUMHUYECKUX SBJICHHM, HUMEIOIIUX MECTO B TMPUPOJE,
MPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIe€e 0OCO3HAHHOTO MOHUMAaHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALHS;
MacChl BEIIECTBA WM 00BbEMA raza 1mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMH BEIIECTB; TEIUIOBOTO 3(ddekTa
peakuuy; 3HaA4€HUs BOJOPOIAHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOMMAIMHU; MacChl (00BhEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIU BbIXOJA MPOAYKTa peaKIMu; OObEMHBIX OTHOLIECHUH
ra3os;

30



c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh UM TMPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BELIECTB, ONPEACIICHHUE
Cpenbl pacTBOPOB BEUIECTB C IOMOLIBIO HHIAUMKATOPOB, HW3YYEHUE BIMUSHUSA
pa3IuYHbIX  (AKTOPOB HA CKOPOCTb XHUMHUYECKOW peaklUuu, pPELIECHUE
DKCIIEPUMEHTAJbHBIX 3a7a4 1o Temam «Metamwtey u  «Hemeramie») ¢
coOI0OICHHEM TpaBuJl 0€30IacCHOr0 OOpaIIeHHs C BELIECTBAaMHU M JIA0OpaTOPHBIM
o0opynoBaHueM, (OpMyJIHpOBaTh LE€Jdb  HUCCIEIOBaHMs, IPEACTABIATH B
pas3nuuHOil (opMe pe3yabTaThl dKCIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATH UX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATh MpaBUia MOJIb30BaHUSI XUMUYECKOM
nocyol u jabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUs C BeEIIeCTBAMHU B
COOTBETCTBUU C HMHCTPYKLUSIMHU [0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB, SKOJOIMYECKH LIE€JIECOOOpPa3HOr0 IOBEIEHUS B OBITY M TPYIOBOU
NEATEIbHOCTH B LEJISAX COXPAHEHHUs CBOErO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOU
cpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCUYECKOI'0 JEHCTBUS HA KUBBIE OPraHU3MBbI ONpPEAECIEHHBIX HEOPTaHHMYECKUX
BEILECTB, NOHUMas cMbIci nokasaress [IJIK;

c(OpPMUPOBAHHOCTh YMEHHMW: OCYIIECTBIIATh 1I€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(pOpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (Hay4YHAsl U yueOHO-HAyqIHAs
JauTepaTypa, CpelcTBa MaccoBoil nHpopMauu, UHTEpHET U Apyrue), KpUTHIECKH
aHAJIN3UPOBATh XMMUYECKYIO0 MH(pOpMaIUIO, IlepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABJIEHHON yueOHOU 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Koutpoabubie IIpakTnueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nea 1. Teoperndeckue 0OCHOBBI OPraHU4eCKOM XUMHH
[IpeameT opranndeckoil Xumun. Teopust https://himidka.ru/
1.1 CTPOCHHUSI OPTAaHUYECKUX coeqrnHeHu A. M. 8 http://him-school.ru
Bytneposa https://resh.edu.ru/subject/29/
Hroro no paszneny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHbBIE YTIAEBOAOPOIBI — AJKAHBI, 5 http://school-
’ UAKJIOATKAHBI collection.edu.ru
59 Henpenenbuble yriaeBoaOPOALL: aIKEHBI, 14 i http:/fcior.edu.ru
' QITKaIMEHBI, aJIKHHBI http://college.ru/himiya/
2.3 ApomaTH4ecKue yriaeBoa0po bl (apeHbl) 8 http://him. Iseptember.ru
http://school-
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U
24 X HebepaBoTka 4 sector.relarn.ru/nsm/
pep http://him-school.ru
https://ege-fipi.ru/himiya-
ege/

2.5 ["anoreHnpou3BOHEIE YTIIEBOIOPOIOB 4 1 https://chem-ege.sdamgia.ru/
https://himidka.ru/
https://orgchem.ru/

https://resh.edu.ru/subject/29/
Hroro no pazneny 35
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Paznen 3. Kuciopoacoaep:xanue opranniecKue coeuHeHNs!

https://himidka.ru/
3.1 Cnuptsl. @enon 11 1 http://him-school.ru
https://resh.edu.ru/subject/29/

KapOonuibHble COeMHEHUS: allbIETU/IbI U
3.2 keToHbl. KapboHoBbie kuciaoThl. CloKHbBIS 21 1
a¢upsl. XKupbr

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

3.3 VYrneBoanl 9 1

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUst

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2

Hroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeAMHEHUSA

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

5.1 BricokoMoneKysipHbIE COETUHEHUS 6 1

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102 3 6
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

JJeKTpoOHHbIE (HU(POBHIE)

Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoThbI
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHU
https://himidka.ru/
Crtpoenue atoma. [lepnoandeckuii 3aKoH http://fcior.edu.ru
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 9 http://school-
snemenToB /1. 1. Menpaeneena sector.relarn.ru/nsm/
https://resh.edu.ru/subject/29/
https://himi4ka.ru/
12 CeTpZ§HI/Ie BemecTBa. MHoOrooOpaszue 1 1 httIp;:S / /hirllrllj;chisiru
B TB
B https://chem-ege.sdamgia.ru/
https://himidka.ru/
http://him-school.ru
1.3 R 19 ! 3 https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
Hroro no paszneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeranmnst 31 1 3 https://himidka.ru/
57 M ’3 . 5 http://him-school.ru
’ CTAILIAL https://chem-ege.sdamgia.ru/
Hroro no pazneny 54
Paznen 3. Xumus u Ku3Hb
3.1 Mertobl TO3HAHKS B XUMHUH. XUMUS U 9 https://resh.edu.ru/subject/29/

34




KHU3Hb

https://chem-ege.sdamgia.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero KP

1P

daekTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypchl

[IpenmMer u 3HaueHUE
OPraHU4YeCKON XUMHUH,
MIPEJCTABIICHUE O
MHOT000pa3uu
OPraHUYEeCKUX COCIUHEHUIN

https://resh.edu.ru/subject/29/

DIJIEKTPOHHOE CTPOCHUE
aToma yriepojia (OCHOBHOE
U BO30YyX/1EHHOE
coctosiHus ). BanentHbie
BO3MO>KHOCTH aToMa

yriepoaa

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

XuMHuyeckasi CBI3b B
OpraHUYECKUX
COCIUHEHMIX. MeXaHU3MBbI
o0pa3oBaHMs KOBAJICHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
CBs3CH

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUIN
A. M. bytneposa

https://resh.edu.ru/subject/29/

Bunael uzomepun:
CTPYKTYypHas,
IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCTMHEHNN

https://resh.edu.ru/subject/29/

IIpencrasnenue o
KIIacCU(UKAIIUU 1
cucTeMaThyecKast
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

Knaccudukanus peakuuii B
OPraHU4YeCKON XUMHH

http://him-school.ru

CucreMaTusanus u
000011IeHrEe 3HAHU 10 TEME

AJKaHBI: TOMOJIOTHYECKUI

https://himidka.ru/
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psn, obmas hopmyna,
HOMEHKJIATypa ¥ U30MepHus,
SJIEKTPOHHOE U
POCTPAaHCTBEHHOEC
CTPOCHHE MOJICKYJT

http://him-school.ru
https://chem-ege.sdamgia.ru/

10

duznueckre U XUMHUYECKUE
CBOMCTBA aJIKaHOB

11

Haxoxnenue aikaHoB B
npupoe. CriocoOs
nonyqumI nu HpI/IMeHeHI/Ie
aJIKaHOB

https://chem-ege.sdamgia.ru/

12

[ukmoankaHbl: o0Ias
dbopmysa, HOMEHKIATypa U
U30MEpHUsi, 0COOCHHOCTHU
CTPOCHUA U XUMHUYICCKUX
CBOIICTB, CIIOCOOBI
MOJIYYCHHA U TPUMCHCHUC

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

13

Pemenue pacu€THbix 3ama4
Ha ompeJereHue
MOJICKYJISIpHON (hOpMYJIBI
OpPraHUYECKOI0 BEIECTBA
10 MacCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJSIIUX B €r0
cocrtaB. CucremMaTu3anus u
000011IeHrEe 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKHI
psn, obmias opmyna,
HOMEHKJIaTypa,
3EKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJI.
CrpyKTypHas U LuC-TpaHC-
U30MEepHs aJTKEHOB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

15

Ouznyeckue U XUMHUIECKHe
CBoOIiCcTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

16

CriocoObI nostyueHust u
IPUMEHEHHE aJKCHOB

17

[IpaxTuueckas padora Ne 1
no teme "[lonydenne
ATUJICHA U U3YUYECHHUE €TO
CBOMCTB"
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18

Pemenne pac4€THbIX 3a1a4
Ha OIIPENIEICHUE
MOJICKYJISIPHON (hOpMYJIBI
OpPraHMYECKOI0 BEIIECTBA

19

AnKaueHbl: CONPsHKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIUPOBaHHEIE.
Oco0EeHHOCTH JEKTPOHHOTO
CTPOCHUS

https://resh.edu.ru/subject/29/

20

XHUMHUYECKHE CBOMCTBA
CONPSKEHHBIX TUECHOB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

21

CniocoOsI ToTydeHus 1
MPUMEHEHUE AJIKaIUCHOB

22

AJIKMHBI: TOMOJIOTHYECKUI
pan, obmas hopmyna,
HOMEHKJIaTypa,
3EKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
¢du3nueckre CBOMCTBa

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

23

XUMHYECKHE CBOMCTBA
AIIKUHOB

http://school-
sector.relarn.ru/nsm/

24

KauecTBeHHbIE peaknu Ha
TPOMHYIO CBSI3b

25

CriocoObI ostyueHust u
NPUMCHEHHE ATKHHOB

26

Pemenue 3agau: pacu€Tsl o
YpPaBHEHUIO XUMUYECKOMN
peakiuu

27

CucreMaTusanus u
000011IeHrEe 3HAHU 10 TEME

28

ApEeHBbI: TOMOJIOTHYECKU
psn, obmas hopmyna,
HOMEHKJIATypa.
DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYN OeH30J1a
U TOJIyoJia, MX (pu3nueckue
CBOMCTBA

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

29

XUMHYECKHE CBOMCTBA

38




apEHOB: peaKInu
3aMCIICHUA

30

XUMHUYeCKre CBOMCTBA
apEHOB: peaKIuu
HpI/ICOGI[I/IHeHI/ISI, OKHCJIICHHC
TOMOJIOIOB OeH3011a

31

Oco0EHHOCTH XUMUYECKIX
CBOICTB CTHUpOJIa

32

Pewenne pacy€THbIX 3a1a4
Ha OIpeieieHHe
MOJIEKYJIIPHOHM (hOPMYITBI
OpPraHMYECKOro BellecTBa

33

CriocoObI nostyueHust u
NPUMCHEHHE apCHOB

34

I'enernueckas cBs3p MEKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJAOPOJOB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

35

PacuéTel mo ypaBHEHUAM
XUMHYECKUX PEaAKIUM.
Cucremaruzanus U
000011IeHNE 3HAHUI IO TEME

36

[Tpuponansrii ra3. [lomyTHbie
He(TSHBIC Ta3bl

37

Kamennsiit yroas u
IPOAYKTHI €ro nepepadoTKu

38

Hedtb 1 criocobs! e€
nepepabotku. [Ipumenenue
IPOAYKTOB NepepadoTKH
HePTH

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

39

['eHeTHUECKas CBS3b MEXKITY
PAa3IMYHBIMHA KJIaCCaMU
YIJIEBOJIOPO/IOB

40

["anoreHonpoun3BogHbIE
YTJIEBOJIOPOIOB:
3JICKTPOHHOE CTPOCHHE;
peaKIu 3aMeleHus
rajoreHa

41

JleWicTBue 1Ienoyuei Ha
raJIOT€HITPOU3BOIHBIC.
Bsaunmoneiicteue
JIMTaJIOreHaJKaHOB C
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MAarHuemM U IMHKOM

42

CucreMaTusanus u
000011IeH1E 3HAHU T10
pazneny "YrieBonopoasr"

43

KoHnTtposbHas padoTa mo
teme "YraeBogopobl"

44

[IpenenvHBIC OTHOATOMHEIE
CIIUPTHI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
CTpOEHHE MOJIEKYI,
U30MEpHUsl, HOMEHKIIATYypa,
Kiaccudukanus,
bu3nIecKue CBOMCTBA

https://chem-ege.sdamgia.ru/

45

XUMHYECKHUE CBOMCTBA
MpPEACIIbHBIX OJTHOATOMHBIX
CITUPTOB

46

CriocoObI nostyueHust u
IPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

47

IIpocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,
0CcO0EHHOCTH (PU3HUECKUX U
XUMUYECKHUX CBOMCTB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

48

MHOroaToMHbI€ CIUPTHI:
STUJICHTJIMKOJIb U TJIMLIEPUH,
uXx (puznvYecKue u
XAMHYECKHUE CBOMCTBA

https://himidka.ru/

49

CniocoOsI ToTydeHus 1
pUMEHEHHE
MHOTI'0AaTOMHBIX CITUPTOB

50

®DeHO: CTpOEHUE
MOJIEKYJIbI, PU3HYECKUE
cBOMCTBA. TOKCHUYHOCTH
dbenoma

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

51

XUMHYECKHE CBOUCTBA
dbenoma

52

CriocoObI nostyueHust u
npuMeHeHue GpeHona

53

[TpakTrueckas padora Ne 2.
Pewenne
OKCIICPUMCHTAJIbHBIX 3a/1a4

40




1o teMe "CnupTel 1
denonsr"

54

CucreMaTusanus u
00001IeHE 3HAHU 10 TEME

55

ANBIIETU/IBI U KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIITIHI;
TOMOJIOTHYECKHUE PSIIBI,
oOmras popmyna, U3oMepus
¥ HOMEHKJIaTypa

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

56

ANBIIETU/IBI U KETOHBI:
(bu3HYecKue CBOMCTBA;
PEaKIiy MPUCOCTUHEHHUS

57

Peaxnuu okucieHus u
Ka4eCTBEHHbBIC PEAKIINH
alIbIETUI0B U KETOHOB

58

Crioco0b! moyueHust
AJIbACTUA0B U KECTOHOB

59

OIHOOCHOBHEIE
npeenbHble KapOOHOBBIE
KHUCJIOTBI, 0COOCHHOCTHU
CTPOCHHS MX MOJIEKYII

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢du3nueckre CBOMCTBa

61

XUMHUYECKUE CBOMCTBA
npeelbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHUCIIOTBI.
MHoroo6pa3ue kKapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOMCTB:
HENPEeIeTbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICHINX KapOOHOBBIX
KHCIIOT

41




64

ITonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

65

CniocoOsI ToTydeHus 1
npUMeHeHHe KapOOHOBBIX
KHCJIOT

66

CrnoxHbie d(pupsr:
TOMOJIOTUYECKUH PSI,
obmas hopmyna, uzomepus
¥ HOMEHKJIaTypa

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

67

duznueckne 1 XUMUYECKHE
cBoOMCTBa 3(HUPOB

68

Pewenne pacu€THbIX 3a1a4:
110 YPAaBHEHUIO XUMHUYECKON
peakuuu, Ha ONpeeIeHNe
MOJIEKYJIIPHOHM (hOPMYITBI
OpPraHWYECKOI0 BEIECTBA

69

[IpakTuueckas padora Ne 3.
Pemenue
SKCHCPUMCHTAJIbHBIX 3aJ1a4
no Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"

70

Kupsl: ctpoenue,
¢du3nuecKkre 1 XUMHUECKHUE
CBOMCTBA (THAPOIIN3)

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

71

OcoOeHHOCTH CBOUCTB
KHUPOB, COJCPIKALIIX
OCTaTKH HETIPEeIIbHBIX
KUPHBIX KUCIOT. XKupsl B

pUpoJIe

72

MpEb11a Kak COJU BBICIIMX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee e CTBHE.
IToHsATHE O CHHTETUUECKHX
Mmoromux cpencrax (CMC)

73

I'eneTnueckas CBsA3b
YTJIEBOAOPOIOB U
KUCJIOPOACOAEPKALINX
OPraHUYECKHUX BEIIECTB

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

74

PacuéTel mo ypaBHEHUAM
XAMHUYECKHUX peaKui

75

CucreMaTusanus u
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000011IeH1Ee 3HAHUM T10 TEME

76

OO0m1as xapakTepUCTHKA
YTJIEBOJIOB U
KJaccu(uKanus yrieBo0B
(MOHO-, - 1
HOJICaxapu/Ibl)

77

MoHocaxapu/ibl:
(bu3nYecKue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

78

[IprMeHeHue rioKo3bl, €
3Ha4YCHHE B
KU3ZHEJEATEIbHOCTH
opranusma

79

Jucaxapunpl: caxaposa,
MajabTO3a U JIAKTO34.
Haxoxnenue B mpupoe u
MIPUMEHEHUE TUCAXaPUJIOB

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIeKYJ, (pu3nyecKue
1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TonsaTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

82

Pemenue pacueTHbIx 3a1a4
Ha OMpeJeIeHUE 107U
BBIXO0J1a IPOAYKTa pEeaKkLNu
OT TEOPETUYECKHU
BO3MOXKHOT'O

83

CucreMaTusanus u
00001I1eHre 3HAHUI TT0
pazzaeny

84

KoHnTtposbHas padoTa mo
Teme
"Kucnoponconepxaniue
OpraHuYecKue coeAnHeHus"

85

AMUHBL: KIaccupUKaIms,
CTPOCHHE MOJIEKYII, 001IIast
dbopmya, u3omepus,
HOMEHKJIaTypa H
¢u3nueckre CBOMCTBA

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

86

XUMHYECKHE CBOMCTBA

43




anmudaTHIecKuXx aMHHOB

87

AHWIUH: CTPOEHUE
aHWIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJINHA

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

88

CniocoObI ToTy4YeHus 1
IpUMEHEHHE
anpaTHIECKUX aMUHOB

&9

AMWHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEepus,
bu3nIecKue CBOMCTRA.
OTtnenbHBIC TPEACTABUTETHN
0-aMHUHOKHUCJIOT

90

XUMHYECKHE CBOMCTBA
AMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYEHUE
amMuHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TIETITHIOB

91

benku xak npupoaHble
HOJIUMEPBI; CTPYKTYPBI
0enKoB

92

XUMHYECKHE CBOMCTBA
OEJIKOB

93

A3oTcoaepxkaiiue
TeTEPOLMKINYECKUE
coenuHeHus. HykinenHoBble
KHCJIOTBI: COCTaB, CTPOCHUE
U OMOJIOTHYECKas pOJib

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

94

[TpakTrueckas padota Ne 4.
Pemenue

AKCIIEPUMEHTATBHBIX 33724
no Teme "A3oTcoaepkaiiue
OpraHUYecKue coeAnHeHus"

95

[TpakTrueckas pabora Ne 5.
Pemenue
IKCIIEPUMEHTATBHBIX 33724
no teme "Pacno3HaBanue
OpraHUYECKUX COCTMHEHUM"

96

KoHnTtposbHas padoTa mo
teMe "AzoTcoaepKaniue
OpraHuYecKue coeAnHeHus"

44




97

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIbI UX
CHHTE3a —IIOJIMMEpHU3aUs
1 TIOJUKOHICHCAITHS

98

ITmacTtMmaccsl. YTunmsanus u
nepepaboTka IracTuka

99

DJacToMepbl: HATypalbHbBIN
CUHTETUYECKHE KayUyKHU.
Pe3una

100

Bousokna: HarypanbHbIE,
HCKYCCTBEHHBIE,
cunternueckue. [lomumepnt
CHELHATBLHOTO HA3HAUYCHUS

101

[TpakTrueckas padora Ne 6.
Pemenne
AKCTICPUMEHTAIBHBIX 33724
mo TeMme "Pacmo3HaBaHue
IUIACTMACC Y BOJIOKOH"

102

0O0600meHue n
cucTeMaTH3anus
U3y4EHHOI'0 MaTepuaia 1o
TeMe
"BBICOKOMOJIEKYIISIPHbBIE
coequHeHus"

OBIIEE KOJJMYECTBO YACOB
I10 ITPOIT'PAMME

102
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11 KIIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero KP 1P

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE pecypChl

AtoM. CocTaB aTOMHBIX
saaep. XUMUYECKUHN JIEMEHT.
N30TOomEI

CTpoeHue AMeKTPOHHBIX
000JI0YEK aTOMOB,
KBAHTOBBIE YHCIIA

Knaccudukanust XuMHU4eCcKux
9JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTHI)

Pacnpenenenue 351eKTpOHOB
110 ATOMHBIM OpOUTAIIAM

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

DIJIEKTPOHHBIE
KOH(HUTypaIyu aTOMOB
DJIEMEHTOB B OCHOBHOM U
BO30YKAEHHOM COCTOSTHUHI

DIIEKTPOHHBIE
KOH(HUTypaIyiii HOHOB.
DJIEKTPOOTPULIATETBHOCTD

[lepronnueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMUYECKUX AIIEMEHTOB /.
W. Menneneena, CBA3b C
COBPEMEHHOM TeopHueH
CTPOEHHUS aTOMOB

http://him.september.ru

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX
UMHU TPOCTHIX U CIOMKHBIX
BEIIECTB 110 I'PYIIIIaM U
nepuoiam

CucreMaTusanus u
000011IeHrEe 3HAHU I10 TEME

10

Bunsl xumMuueckoil CBA3H.
MexaHu3mMbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3U.
Bonopoanas cBsi3b.
MexMoIIeKyIsIpHbIE

https://himi4ka.ru/

46




B3aUMOJIENCTBUS

11

BanenTtHOCTh 1 BaJICHTHBIC
BO3MOKHOCTH aToOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOECHUEM

12

IIpencraBienus o
KOMIIJIEKCHBIX COETUHEHUIX:
COCTaB M HOMEHKJIaTypa

13

BeniectBa MosiekynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
THUnbl KPUCTATUTHYECKUX
PELIETOK U CBOMCTBA BEILIECTB

14

[TonsATHE O AUCTIEPCHBIX
cucremax. [Ipeacrasinenue o
KOJJTOUJHBIX pacTBOpax

15

HctunHbIE PACTBOPSL:
HaCBILICHHBIE U
HEHaCBILICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatel

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

16

CriocoOb! BEIpaKEHUS
KOHLICHTPALIUK PacTBOPOB

17

Pemenue 3agau ¢
HCITOIB30BAHUEM TTOHITHI
"MaccoBas OIS
pacTBOpEHHOTO BemecTra',
"MoJisipHast KOHIIEHTparus'"

18

Knaccudukanus n
HOMEHKJIaTypa
HeOpI‘aHI/I‘IeCKI/IX BCIICCTB

19

CucreMaTusanus u
000011IeHrEe 3HAHU I10 TEME

20

KonTtponsHas pabora o
temaM "CTpoeHue aToma.
[lepuonuueckuii 3aKOH U
Ilepuoanueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /[.
N. Menneneena", "Ctpoenue
BerecTBa. MHOrooOpasue
BelecTB"
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21

Knaccudukanust XuMHU4eCcKux
peakuil B HEOPraHUYECKON U
OpraHMYECKON XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BELLIECTB;
3aKOH COXpaHEHUs U
IPEBpALLEHHs] SHEPTUH IPU
XUMHYECKHX PEeaKLUAX

http://him.1september.ru

22

Tennosie 3¢ PexThI
XUMHYECKUX PEaAKIUM.
TepMmoxumMuueckue
ypaBHEHUS

23

BBI‘II/ICJIGHI/IH 110 ypaBHeHI/DIM
XUMHYECKUX PEaKIUi U
TEPMOXUMHYECCKUM
YpaBHEHUSIM

24

CKopoCTh XMMUYECKOM
peaKkuuu, €€ 3aBUCUMOCTb OT
pa3IUYHBIX (PaKTOPOB.
Karanu3 u karanuzatopsl

25

I'omorennsie u rCTCPOTCHHELIC
peaxiuu

26

[TpakTrueckas padota Ne 1
no reme "BiusiHue
pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU
peakuun"

27

OOGpatumbie 1 HEOOpAaTUMBbIC
peakuur. XuMHU4ECKOe
paBHOBECHE

28

[TpakTrueckas padora No 2
no reme "BinstHue
pa3nmuuHbIX (PaKTOpPOB HA
MOJIOKEHNE XUMHYECKOTO
paBHOBeCHS"

29

DIIEKTPOIUTHYECKAS
muccouunanus. CuiabHbe U
ciabble AJIEKTPOTUTHL.
Crenens AuCCOLMALIMHI

30

HNoHHOe npoun3BeIcHUE BOBI.
Cpena BOIHBIX PaCTBOPOB.
Bonopoansiit mokazarenb
(pH) pacTBopa

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/
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31

I'maponus coneir. Peakuuu,
MPOTEKAIOLKE B pACTBOPAX
3JIEKTPOJIUTOB

32

[IpakTuueckas padora Ne 3
1o teMe "XuMudeckue
peakKIiy B pacTBOpax
JJEKTPOIUTOB"

33

OKuCINTEIIBHO-
BOCCTAHOBUTECIIbLHEIC
peakuuu. Baxueiimme
OKHUCJIUTEIH U
BOCCTaHOBUTEIIN

34

Meto 37E€KTPOHHOTO
(37IEKTOHHO-UOHHOTO)
OaaHca

35

DJIEKTPOJIN3 PACTBOPOB U
pacIuiaBoB BEUIECTB

36

Pewenue 3ana4d pa3anyHbIX
TUIIOB

37

Pewenue 3ana4d pa3anyHbIX
TUIIOB

38

CucreMaTusanus u
000011IeHrEe 3HAHU I10 TEME
"Xumuueckue peakiuu"

39

KonTtponsHas padora o
teme "XuMuuecKkue peakiuu"

40

IlonoxeHue HeMETaLIOB B
IIepuonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB [].
H. Menneneera u
0COOEHHOCTH CTPOCHUS UX
aToMoB. Ou3nyecKue
CBOMCTBA HEMETAJIJIOB

http://him.1september.ru

41

AmoTponust HEMETaUIoB (Ha
npuMepe KUCIopoia, Cephl,
dbocdopa u yriaeposa)

42

Bonopoa: nonyuenue,
¢du3nUecKkre 1 XUMHUECKHUE
cBorcTBa. ['mapunel

43

I'anoreHsl: HaxOXXIIEHUE B
PHUPOJIE, CIIOCOOBI

https://himidka.ru/
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NOJy4YeHUs1, PU3UUECKUE U
XUMUYECKHUE CBOKCTBA

44

["anoreHoBO1I0POIbI.
Baxnueimume
KHCIIOPOJICOICpKAIIIE
COEIUHEHMS raJIOT€HOB

45

JlaGopaTopHbie 1
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJIY4YCHHS I'aJIOTCHOB.

[IpuMeHeHue rajJoreHoB u ux

COE€IUHEHUI

46

[TpakTrueckas padora Ne 4.
Pemenue
IKCIIEPUMEHTANBHBIX 33724
o Teme "["aorensr"

47

Kucnopon: mabopaTopHbie 1
MIPOMBIIIJICHHBIE CIIOCOOBI
TIOJTy4YCHUsI, PU3UICCKUE U

XUMHUYeCKUe cBoiicTBa. O30H.

[IpuMeHeHue kucnopona u
030HA

48

OKCHUJIBI U IEPOKCHIBI

49

Pewienue 3ana4d pa3anyHbIX
THUIIOB

50

Cepa: Hax0XJIeHHE B
PHUPOJIE, CTIOCOOBI
NOJy4YeHUs, PU3UUECKUE U
XAMHYECKHUE CBOMCTBA

https://resh.edu.ru/subject/29/

51

CepoBoaopon, cyabpuasl

https://resh.edu.ru/subject/29/

52

Kucnoponconepxamue
COETUHEHUS CEepHI.
OcoOeHHOCTH CBOMCTB
CEpPHOM KUCJIOTBI

53

[IpaxkTuueckas padora Ne 5.
Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4
o TeMe "Cepa u e€
coenuueHus"

54

A30T: HaXOXJACHUE B
MIPUPO/IE, CTIOCOOBI
NIOJTy4YeHUsI, PU3UICCKUE H

https://resh.edu.ru/subject/29/
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XUMHYECKHUE CBOMCTBA.
AMMMaK, HUTPUABI

55

Kucnoponconep:xaine
COCIMHEHMS a30Ta.
Oco0EHHOCTH CBOICTB
a30THOM KHUCJIOTHI

https://resh.edu.ru/subject/29/

56

[IpumeHeHue azoTa u ero
coenUHEHUN. A30THEBIE
ynoOpeHus

57

docdop: HaXO0XKICHHE B
MIPUPO/IE, CTIOCOOBI
norydeHus1, Gu3nIecKue u
XUMHYECKHE CBOWCTBA.
®ocdunsl u pochun

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

58

Oxkcuapl hocdopa,
dbocdopcoaepxamiue
kucyioTel. Comu hochopHoi
KHCJIOTHI

59

[Mpumenenne dpocdopa u ero
coenuaeHuit. ochopHbie
ynoOpeHust

60

[IpaxkTuueckas padora Ne 6.
Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4
o Teme "Azot u pochop u
UX coequHeHus"

61

Yraepon: HaX0XKJICHUE B
PUPOJE, ATIOTPOIHBIC
MoauduKauu; GU3NIECKre
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://resh.edu.ru/subject/29/

62

Oxkcup yrinepona(Il), oxcun
yraepona(lV), yronbnas
KHUCJI0Ta U €€ COJIU

63

Pewenue 3ana4d pa3nanyHbIX
TUIIOB

64

Kpemuuii: Haxo1eHHE B
MIPUPO/IE, CTIOCOOBI
noyrydeHus1, Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

http://him.1september.ru

65

Oxkcua kpemaus(IV),
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KpEeMHHECBaA KUCJIOTaA,
CHJIMKAThI

66

[IprMeHeHne KpEMHHUS U €ro
coenuHeHuit. CTEKII0, ero
MOJIY4YCHHEC, BUJIbI CTCKJIA

67

Pemenue 3aga4 pa3nmyHbIX
THIIOB

68

CucreMarusaiiis u
00001IeHE 3HAHU 10 TEME
"HemeTamis!"

69

KonTtponsHas pabora o
teme "Hemeramnnr"

70

AHanu3 pe3yJabTaToB
KOHTPOJIbHON PabOTHI,
KOPPEKIIHsI OIIHO0K

71

ITonoxxernne MeTajIoOB B
[lepuoanueckoil cucreme
XAMHYECKHX JIEMCHTOB.
Oco0eHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

72

OO6mue ¢puzndeckue
CBOMCTBA METAJIJIOB.
[IpumeHeHrue MeTanioB B
OBITY M TEXHUKE

73

Cnnasel MetaiioB. Koppo3ust
METaJIJIOB

74

Pewenue 3ana4d pa3anyHbIX
TUIIOB

75

DIIEKTPOXUMHUYECKUH P
HaIPSKEHUN METaJIOB.
O61u1me crnocoObl MoTy4eHus
METAJIJIOB

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

76

OO0m1as XxapakTepUCTHKA
MeTaiioB [A-rpynmsl
[Iepronnueckoit cucTeMsl
XUMHYECKHX DJIEMEHTOB.
Harpuii u xanuii: nony4yenue,
¢du3nueckre 1 XUMHYECKHUE
CBOICTBA, IPUMEHEHHUE
MPOCTHIX BEIIECTB U UX
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COE€IUHEHUI

77

OO6m1as XxapakTepUCTHKA
MetasoB [IA-rpymmbl
[Iepronnueckoit cCuCTEMbI
XUMUYECKUX AJIIEMEHTOB.
Marunuil 1 KaiablHii:
nojy4eHue, pusnueckue u
XHMMHYECKHE CBOMCTBA,
MPUMEHEHHE POCTHIX
BEIIECTB U UX COCIUHCHUI

78

JKEcTkoCcTh BOIBI M CIIOCOOBI
€€ yCTpaHEeHHUsI

79

AJIIOMUHMI: TTOTyYEHHE,
¢du3nueckre 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHUE

http://him.1september.ru

80

AmMdoTepHbIE CBOICTBA
OKCHJIa M THIIPOKCHIA
QITIOMUHUS,
TUPOKCOKOMILIEKCHI
ATIOMHUHUA, UX IPUMCHCHUC

http://him.1september.ru

81

Pemenue 3agau pa3nmyHbIX
THIIOB

82

[IpaxTuueckas padora Ne 7.
Pemenne
AKCTICPUMEHTAIBHBIX 33724
1o TeMe ""MeTalIbl TIIaBHBIX

noarpymnm"

83

OO1m1ast xapakTepUCTHKA
METaJIOB ITOOOYHBIX
noarpymi (b-rpyrm)
[Tepuoanueckoil CUCTEMBI
XAMHYECKHUX DJIEMEHTOB

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

84

dusuyeckrue 1 XUMUYECKHE
CBOICTBA XpoMa U €ro
COCIMHEHUH, UX TPUMEHECHHUE

85

Baxwueiinme coequHeHUs
Mapranuna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

duznueckre U1 XUMHUYECKUE
CBOMCTBA JKeJjie3a U €ro
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coenuHeHu. [lomyueHue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

Ddusnyeckre 1 XUMAYECKUE
CBOMCTBA MEIU U €€
COCIMHEHUH, UX TPUMEHEHNE

88

duszndeckre 1 XUMHYECKHE
CBOMCTBA IIMHKA U €TI0
COCIUHEHUH, NX
IpUMEHEHUE.
I'mapoxcokoMmIeKkcsl HUHKA

89

[TpakTrueckas pabora Ne 8.
Pewenne
9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "MeTaibl
no0OYHBIX oArpymm"

90

Pemenue 3aga4 pa3nmyHbIX
THIIOB

91

O06o06mIcHuE U
CUCTCMaTu3alusa I/ISY‘IGHHOI‘O
MaTepHasa 1o Teme
"Metannsr"

92

KonTtponbHas pabora o
teme "Metamibr"

93

AHanu3 pe3yJabTaToB
KOHTPOJILHOH paboThl,
KOPPEKIIHS OMUOO0K

94

Ponb xumuu B oGecnieueHun
YCTOMYUBOTO Pa3BUTHUSA
yenoBeuecTBa. [lonstue o
HAayYYHBIX MCTOOAaxX
HUCCIICO0BaHUA BCUICCTB

http://school-
collection.edu.ru

95

HayuHnbie npuHUIHIIBI
OpPraHMU3al1 XUMUYECKOTO
IIPOU3BOJICTBA.
[IpombInieHHBIE CITOCOOBI
IIOJIy4ECHUS BaKHEUIIUX
BELIECTB

http://school-
sector.relarn.ru/nsm/

96

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaloIleH Cpelibl U ero
IHOCIICACTBHUA

97

XUMUA U 370pPOBbE YEIOBEKA.
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JlexapcTBeHHBIE CpENCTBA

98

Xumus numy. Poiab XUMUU B
o0ecrieueHny MUIEBOI
0€30I1aCHOCTH

99

KocmeTnueckue u
napdroMepHbBIE CPEICTBA.
BbriToBas xumus

100

XHUMHS B CTPOUTEIIBLCTBE.
Baxxueiiiue cTpouTeNbHbIE U
KOHCTPYKLIMOHHbBIE
MaTepUabl

101

XHUMHS B CEIBCKOM
xo3s1cTBe. OpraHuyecKue u
MHUHepaJIbHbIe yI00peHUs

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru

http://schoolcollection.edu.ru
/

102

CucremMarusaiiis u
00001IeHE 3HAHU 10 TEME

OBIIEE KOJJMYECTBO YACOB
I10 ITPOIT'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
JIéskun A.H., AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»
Xumus 10 knace. Yrinyonennsiit ypoens/ ['abpuensa O.C., Octpoymon N.T'.,

CnankoB C.A., Jleskun A.H., AO "U3narensctBo" "l[IpocBenienue"”

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA
[Toypounsie pazpabotku o xumuu 10-11 kmace / 'opkoenko M.1O., M.

"BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
http://him.1september.ru
http://school-sector.relarn.ru/nsm/
http://him-school.ru
https://ege-fipi.ru/himiya-ege/
https://chem-ege.sdamgia.ru/
https://himidka.ru/
https://orgchem.ru/
https://resh.edu.ru/subject/29/
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