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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbI CpEIHEero o01ero
obpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKeHUN «CTparernn pa3BuTus BocnuTtanuss B Poccuiickoi
Oepnepanuun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX au(epeHITMPOBaHHOTO,
npoduiabHOro OOy4YeHHus, MPHU3BAHO O0OECIeynTh O0O0IIEe00pa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLILYME, a TaKkKe IS
NPOJOJDKEHHS O0y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XumMuM Ha3HAuYCHHE MpeaMeTa «XUMHUS» TOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIIMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBAaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMoOi MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil oOecrneynBaeT
MOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CcTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeeseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOJ0B K (POPMUPOBAHUIO CONEPKATCIBHOW OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAENbHBIX Mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIbHOM XapaKTEepPUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETO o01ero oOpazoBaHuUs (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaIMeTa.

[Io Bcem Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMe MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNnbHON (MHBAapUAHTHON) COCTABIIAIONIEH COAEpkKaHHs Y4EOHOTrO Mpeamera
«XumMus» OCTa€TCsi BO3MOXXHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuenTyadbHbIMU nosiokeHusiMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEeAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YPOBHE YIIYOJEHHOIO U3Yy4YEHHUsl HaNpaBJieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHENYIOIIMM  JTaloOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEHUANbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHU3AIUSIX CPEeIHEro npogecCHOHaIbHOTO
oOpa3zoBanusi. B 3Toi cCBsI3u u3ydyeHHE mOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yriyOJieHHEe TEeOpEeTHYEeCKOW U
PAKTUUYECKON MOJTOTOBKHA OOYYArOIIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
0oOy4eHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOMIErO MOIyUYeHUs XUMHUYECKOTO
0o0pa3oBaHus B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsiny ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI CpeHero oOIIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEMHTEIUICKTYaIbHBIX YMEHHMH, YMEHUI palMoOHaIM3alMi Y4eOHOrO TpyJa U
0000MIEHHBIX  CTIOCOOOB  NIESITENIBHOCTH, HMMEIONUX  MEKIUCIUILUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOrpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUyeHUs IpeaMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMeTa. IJTa CUCTEMaA
3HAHUW TIOJy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OoyblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIN, paCCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKONH KUHETUKU
u TepMmoauHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XMMHUYECKas CBSI3b
OOBSACHSETCS C TOUKU 3PEHMSI SHEPIrEeTUUECKUX U3MEHEHUH NpU €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHU PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHU yaemnseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAHHUE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMs [l KJIACCOB ONpPEeIEHHOr0 npoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [IONOJHEHUH K o0mel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3Ndeckoro mpoduius Oosbiioe
3HaueHue OyJIyT UMETh 3JIEMEHTHl Y4eOHOro marepuana no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHHUU BEILIECTB U APYTOE€.

B TO xe BpemMs B coAepKaHMM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro npoduist OOJIbIINNA YIAeIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumMus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXHOCTh A Oosee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbI, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIaHMYECKMX BEIIECTB CIYXKAaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLIECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
oOLIeHayYHBIX METOJOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 MPUMEHEHHNS HayUHbIX
3HAaHUW H3ydyeHHE INpeaMeTa «XuMUus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIXx obOnactedt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENICHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpOBAHHE OCHOB
HAayKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
ATOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJaract
peanu3anunio TaKuX LeJel, Kak:

o (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B o0ecrnedeHuH
YCTOMYMBOTO  pa3BUTHsSI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
o0ecreyeHny PalroOHABHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMUYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBJIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHATUM, 3aKOHOB W TEOPUHM XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHsS XMUMWYECKUX PEaKUHH, O



XUMHYECKOM PaBHOBECHHU, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJAEH M MPOoOJieM COBPEMEHHOW XHUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUN, UMEIONIMX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OICHKH C MO3UINI SKOJIOTUYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JIEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XMUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yraIyOJIeHWe  TPEJCTaBICHWA O  HAyYHbIX  METoJaxX  ITO3HAHWS,
HEOOXOJUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BEIICCTB U OOBSACHCHUS XUMHUCCKUX SIBIICHUHM, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTHYECKOU JIEATEITBHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI [ETOCTHOW CHCTEMBI CpelHero o0IIero oOpa3oBaHHs MPH U3YYECHUU
npeamera  «XuUMHs» Ha  YriIyOJn€HHOM yYpOBHE O0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 33/1a49H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBAXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN oO0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BAaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHATBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJI€3HOM KOJOTMYECKOM AESITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obiiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uy OPraHMYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHE AaToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTH aroMa yriaepoaa. XHMHUYEeCKas CBA3b B
OpraHUYECKUX COEAMHEHUsX. Tumbl rUOpUAM3aIMU aTOMHBIX OpOUTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3H.
OnunapHasi, JBOMHAs U TpoiHasa cBsA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHA,
ckenerHass. M3omepus. Buabsl H30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3D HEKTHI).

[IpencraBienne o kinaccupukaumum opraHudeckux BemiecTB. [lonstue o
dbyHkunoHagpHOM rpymnme. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH W KiIacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
O3HAaKOMJIEHWE C oOpa3laMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'omosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JErHIpUPOBaHUs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILCHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHS ¥ XUMHYECKHX CBOMCTB MajblX (ILHUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE UKIIOAJKAHOB.

Ankenbl. 'oMosioruueckuil psii ankeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reomeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMEUIEHUS B O-IIOJOKECHHE
IpyU JBOMHOM CBSI3M, MOJUMeEpHU3auuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantwle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaJIueHOB.

Anxunel. 'oMonorudeckuii psi alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XWMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCOUHEHMS,  JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIECHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOMYy4YEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTHiecKue YIrieBoJAOpoabl (apeHbl). ['oMoOrMueckuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH301a. (DU3NYECKHEe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIleHUsI B OEH30JIbHOM KOJIBLIE U
YTJIEBOJIOPOJAHOM pPaAUKaJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAJUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHbie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadorku. Crnocodsl nepepadoTku HedTu:



NEPEroHKa, KPEKUHT (TePMHYECKHUM, KaTaTUTHYECKHil), PUGPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTECHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha TWAPOKCOTpYINIy, HUTPOrpylIy, LHUAHOTPYIIILY,
amMuHorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOUHd. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COETMHEHUSIX. Hcnonp3oBanue
raJJOT€HIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTANIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajlus, B3aUMOJACHCTBHUE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, IOJY4YCHHE OSTUJICHA H
U3y4eHHE €ro CBOMCTB, O3HaKoMmiieHHEe ¢ Kosuekuusmu «HedTe» u «Yromby, ¢
oOpa3uamMu IUTACTMAcCC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaiye oprannyecke coeinHeHN .

[Ipenensuble omHOoaTOMHBIE CcHUPTh. CTpoeHHE MOJIeKyn (Ha TMpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psg, oOmas Qopmyrna, u30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukanus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JAETUApATaIllH, OKUCICHHUS,
B3aMMOJCHCTBHE C  OpPraHMYECKUMHU M  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OAHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS] W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMeHKIaTYypa U n3omepust. OcCoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHple CIHUPTHI — ATWIEHIJIMKOIb U [MLEpUH. DuU3ndeckue u
XMMHMUYECKHUE CBOMCTBA: PEAKIUM 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KAueCTBEHHAs pEakius Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOMy4YEeHUS W [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI U
OenszonpHOTO sAapa. Pusmyeckue cporcTBa (peHona. OCOOCHHOCTH XUMHYECKHX



cBoiictB (enona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (heHomna.
Crioco0OpI osryueHus: U npuMeHeHue gpenomna. GenondopmanbaeruaHas CMOIa.

KapOonunbHbIe COETUHEHHS — albAETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Tpynnbl. ['oMosIornyecKkue psiibl anbJIEruioB U KETOHOB, 00Ias
¢opMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYecKue CBOMICTBA aJbJETHJIOB U
KETOHOB. ~ XUMHUYECKHE  CBOMCTBA  @JIbJETWAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHbIE PEAKLIUHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHHUsl U IPUMEHEHUE AlIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NpEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX TMpEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsATHE O MNPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMICTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. [lpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyYEHUsl U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzoMepus u
HOMEHKJIATypa. PHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, puU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4YHOM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJIEPHKALIUX OCTATKU
HEIPENENbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, J1-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajakro3a, puodosa,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHneHue TrOKO3bl, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxapos3a, MajabTo3a U
nakTo3a. BoccTanaBnuBaromuye 1 HEBOCCTAHABIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
INIMKOT€H M 1esunoiio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalia, IJIMKOT€Ha H
HeJuToa03el.  dU3MUECKUe CBOMCTBA KpaxMmaia M LEJUIH0JI03bl. XUMHUYECKHE
CBOICTBA Kpaxmajsa: T'MJApOJIU3, Ka4eCTBEHHAsl peakuus C MOAOM. XUMHUYECKHE
CBOICTBA LIEJUIIOJIO3bI: THAPOJU3, MoJydeHHue 3(upoB ueuitonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTHJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha albAeruipl (C TUIPOKCUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD).

A3oTcoaep:xaliue OpraHu4ecKue coeJUHEeHH .

AMWHBI — OPraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue ¢ apoMaTHYeCKHe; TIEepBUYHbIE, BTOPUYHbIE M TPETUYHBIE.
Crpoenue Mmoiiekyn, oOmas (popmyina, n3oMepus, HOMEHKJIATypa U (HU3NUYECKUe
CBOICTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE NMEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJieKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nuecKkue CBOWCTBA  AMUHOKMCIOT.
XWMHYECKNE CBOWMCTBA AaMHHOKHCIOT KakK aM(OTEpHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIusl TMOJUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpALCHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUe COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BbicoOKOMOJIEKYJISIPHBbIE COCIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINN, CPEIHSS MOJEKYISApHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJMdTUICHTEpePTaar). Y THin3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUC Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonoxkHa: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHe (KapoH U JIaBCaH).

[Tonumepst CHEUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPBI, OHOpa3IaraeMble MOJIUMEPHI).

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

Pacuérneie 3anaumn.

Haxoxzaenne MosjekynsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (POpMYJIBI OpPraHUYECKOr0 COEIWHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBIICEHHWE CTPYKTYPHOH (QOpMYJIbI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs, ONpE/eNieHue JOJM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TOHATUM, MPHUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE IOHATHA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYa,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TMPOIAYKTH, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIAS N HEOPTAHNYECKAS XUMUSA

Teoperuyeckre 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX saep. XUMuUdeckuid anemeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (s-, p-,
d-, f-smementnl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIy aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(PUTYpaIii MOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm M IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YECKasi CBSA3b. BHUIBI XMMHYECKOM CBS3U: KOBAJECHTHAs, WOHHAaf,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBs3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMOoNeKyJISIPHbIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpPEe COEAUHEHU
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUU.
[loHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  THIIbl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o nucnepcHbix cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelennsie n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHMs OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakivii B HEOPraHMUYEeCKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TernoBble 3(h(PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHBbIX (DaKTOPOB.
['oMoreHHbI€ U reTeporeHHsie peakuuu. Katanus n katanm3aTtopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHOBecre. KoHcTanTa
XUMHYECKOr0 paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHNE U KOHIIEHTPALMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuueckas auccoranus. CuibHble W CJa0ble  JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaibHAasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxueiiiye OKUCIUTENW W BOCCTAHOBHUTENU. MeTOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMs] BEIIECTB M HX MPEBpAIICHUIL:
pa3loKEeHHe NEPOKCHIAa BOJOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE peaKIIMii MIOHHOTO 0OMEHa, OIpeesIeHHE
CpeAbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, M3YUYEHHE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuogmyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMH W HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHUs, GU3NYECKue H
XMMHUYECKHE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPKAIIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHre rajloreHoB U UX COEIUHEHHI.



Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. @uU3NUecKue U XUMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI MOJy4YeHUS, (PU3MUECKHE WU
xummuyeckue cBoictBa. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpruMeHenue cepbl U €€ COCTMHEHNM.

A3zor. HaxoxxneHue B mpupojie, CHocoObl MOJdy4YeHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YTIOOpEHHUSL.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBorctBa. Dochuasl u ¢ochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yIoOpeHusI.

Yrnepon, HaxoXJAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOAU(HUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaotra u eé
coJId. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoydeHus, (pu3ndeckue u
xummudeckue cporcta. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cuCTeEME XMMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICEKTPOHHBIX O00JIOYEK aTroMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN psAl HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJLJIOB: TUAPOMETAILTYPTHS, MUPOMETAITYPIus,
anekTpometaiutyprusi. [lonsarue o xopposunm MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hatpwii u kamuii: monydeHue, Qusudeckue w
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynnel I[lepuoandeckolt CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMil: mnosydeHue, (U3HMYECKue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS!.



ATOMUHWI: TTOTydeHue, PU3ndecKkne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIECTBAa W €ro coenvHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTHKa MeETauioB MoOouHbIXx mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyUeHre u npuMEHEHHE Xpoma.

@u3znyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). IlepmManranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIIbI,
ruapokcunl U conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe xene3a
Y €ro CILIABOB.

Ou3nyecKkrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeanHeHui. [lonyduenue u
MPUMEHEHUE MEJIU U €€ COSAUHEHUM.

[Muak: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeneHune
LIMHKA ¥ €r0 COCIUHEHUI.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX MPEBpalCHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIECUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AIOMUHHUS M IHUHKA C
pacTBOpaMH KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«T"anorensr», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponp xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonstue
O HAyYHbIX METOJAax I[IO3HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble MpUHLIMIBI OpraHu3aluyd XUMUYECKOTO0 TPOU3BOACTBA. [IpombilieHHbIE
CIOCOOBI MOMYYEHUS BAXKHEUININX BEMIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoa). [IpoMbIIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMHUYECKOE 3arpsi3HCHUE OKPYKAIOWIEW CPEAbl M €ro IMOCIEACTBHUS.
Ponb xumuu B o6ecriedeHuu 3HepreTHYecKkoil 0e30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHBI.



XWMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TIHIIEBbIE 100aBku. Pons xumuu B
obecreueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkue U MUHEpalbHbIe YA00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 35ekTpoHukyd. HanotexHonoruu.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIEeCTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH W MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B pPacTBOpe, MOJIM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed NpU  H3yuyeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, MPUHATHIX B OTIEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmmume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
Teopwsi, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@dusuka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, ¢MHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, Onocdepa, MeTaboau3M, MaKpo-
U MUKPODJIEMEHTBI, O€JIKH, KUPbI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOTLIUBO,
peCypCHlI.

TexHonorus: XWMHUYECKass MPOMBIIIJIEHHOCTh, METAJUIYPrUsl, CTPOUTEIIbHbBIC
MaTepualibl, CEIbCKOX035MCTBEHHOE MPONU3BOACTBO, MUIIEBAs TPOMBILLICHHOCTD,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  IPOU3BOJACTBO  KOCMETHYECKHX



npeaaparoB, MIPOU3BOACTBO KOHCTPYKOHWOHHBIX MATCpUAJIOB, JJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE VIUIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
obmero oOpa3oBaHUSI BBIJCIICHBI CIEAYIOIIME COCTABIISIONINE. OCO3HAHUE
00yJaronmuMucs POCCUUCKOW TpakIaHCKOW HUIACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAaMOONPEICIICHHUIO; HATUYME MOTHBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaromIMXcsi PYKOBOACTBOBATHCA
OPUHATBIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH TOBEICHUS, HAJINYHC
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKU3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUA MpEeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AEeSTENbHOCTU
00ydJaronmxcs B MpoIecce peaim3aiii 00pa3oBaTeIbHON NeATeTLHOCTH.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM JAEeSTENbHOCTU
oOyyJarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH MPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4€OHBIX W MO3HABATEIBHBIX 3a7a4, BHITTOJHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YICOHOU MEATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K MPOLECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUS XHWMHHM, OCO3HAaHMSI TOTO, YTO JIaHHbIE HAYKU €CTh pe3yJbTar
JUTMTEIIHBIX ~ HAOMIOJMEHNUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U IPAKTUKOB;



UHTEpeca M T[O3HABATEIbHBIX MOTHMBOB B TOJYyYEHHUU M MOCIEIYIOIIEM
aHaim3e MHQOpPMAIMKU O MEePEAOBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

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

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE WU TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

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

coONIofeHHsT TpaBWJI OE30MAaCHOTO OOpalleHHs C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KH3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JESTEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JIESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHUYECKUX 3a]ad
COIMATTLHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3TUIHOTO POjia, B TOM
YyClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyla U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCOO0Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEeibl;



OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BaHUSA JOCTHDKEHUHW XUMHUU IS
peleHns BONpOCOB palMOHAIIBHOTO IPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKaKOLIEH
OPUPOIHON cpelie, YMEHHS MPOTrHO3UMPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILAT HUX;

HaJM4usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOILIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHUN PAIMOHATIHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeCTaBICHUS 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPABICHHOCTH U Ba)XXHOM pOJM B
CO3MaHUM HOBOW 0a3bl MaTepuanibHOM KyJIbTYpbhl, B PELUICHUH TJI0OATBHBIX
npo0ieM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHaJu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (JaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

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

MHTEpeca K OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MerarnpeamMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHHS  OOydarolMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIe0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIUXCS;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

1) 0a30Bble JIOrHYecKUe TeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJM JIEeATeIbHOCTH, 3a/aBas IapaMeTphl M KPUTEPUU WX
JOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JESTEILHOCTH C TMTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHHWU 3HAHUW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHI W yCTaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHHWS M KPHUTEPUH JJIS KJIACCH(PHUKAIMU BEIIECTB H
XAMHYECKUX PEaKIIN;

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B pPaccMaTpHUBaEMBbIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbI€ B XUMHH CUMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKOU



peaKknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XWMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBATh MENN U 33141 UCCIIETOBAHMSI, HCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSTENLHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB MUCCIEIOBAHNUS,
COCTaBIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NEeATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHBIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(OpMmanuu (Hay4IHO-
NOMyJsipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HopM
IpE/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOope wuHOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
OnpeneaEHHOrO THUIIA,

npuoOpeTaTh OMBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaJbHYI0  (OpMYy  TMpEACTaBICHUS
uH(popmaruu (cxemsl, rpaduKu, AUArPaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXKIpeaMeTHbIe (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:



3a1aBaThb BOIIPOCHI I10 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XOJ€ AUAI0ora W/
AUCKYCCHH, BLICKA3bIBATL UICH, (I)OpMy.TII/IpOBaTI: CBOH IPCIIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C MpE3CHTAIMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peau3allii y9eOHOTO POeKTa, U (OPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I103HABATEIbHYIO
NeSTENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JEHCTBUH MpH
BBIMOJIHEHUH YYEOHBIX U MCCIENOBaTeIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOMY4YeHHMsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILECTBJIATH CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAaHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJIEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
I y4eOHOTro npeaMeTa « XUMHUsD HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI JeMCTBHIA
110 OCBOGHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI AESITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IUYHBIX Y4EOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJIaM
WU3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh MNPEJCTABICHUI: O MECT€ M 3HAUEHMH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoOHAIILHOTO
PUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUNA MHUPOBO33PECHUSI W OOIIEH KyJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyeckas,
ONTHYECKasl), H30MEphbl, TOMOJIOTMYECKHI psiji, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIEHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUW, MHPOBO33PECHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKHUX SBJICHUA; MPECTABICHUS
0 MeEXaHu3MaX XHMHUYECKUX pPEaKUud, TepMOAMHAMUYECKUX W KUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3ddekTsl, opueHTanThl [ u 11 pona);
(bakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U OE30MMacCHOM
WCITOJIb30BAHUU BAXKHEWININX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAy4YHBIX  OPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (HA IpUMEPE IPOU3BOJICTBA METAHOIIA, MEPepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIEKTPOHHOIO 0OaliaHca »dTUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTABJICHUS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHIA,



U3rOTaBIMBATh MOJAEIIA MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTPaLuU
UX XUMHYECKOIO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIE)KHOCTh M3YYCHHBIX
OpPraHMYECKHX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACcCy/Tpynne COeAWHEHUM, J[aBaTb UM Ha3BaHHUS IO CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIECH, TOJIYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAIBMUTUHOBAS KHUCIIOTHI,
TJIMIMH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpYyTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEAENATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHMH  XapaKTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJOB, CIUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, YyIiIeBOAOB (MOHO-, AM- W TOJIMCAXapHIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYHD  CBSI3b  MEXAY HUMH  ypPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIHI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HA KOHKPETHBIX MpPUMEpPAX
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBSA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
ceipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NepepadOTKU;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMs — HAONIOIEHNHU, U3MEPEHUHU, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHUS IPUMEHSITh OCHOBHBIE onepauuu
MBICIIUTENILHON JESATENIbHOCTH — aHajdu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MATEpUAJbHOTO E€JUHCTBA MHUPA,
WCITOJIP30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU 11 OOBSICHEHHS W
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH pPACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH Ta3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TIO3WIUNA  DKOJOTUYECKOW  O€30MmacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
npo0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIUU YIJIEBOJAOPOJAOB pA3IUYHBIX KIJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHoro OoOpalieHus ¢ BeEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpOBaTh IENh HWCCIACAOBAHMS, MPEACTABISATh B Pa3nudHON (popme
pEe3yAbTaThl IKCIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€IeCO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolleu
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBUS HAa KHUBbIE OpPraHU3MBbI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, IOHMMAas cMbIci nokazarens [IJIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B Pa3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOU 3a1a49eH.



11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O MATEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHWM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeueHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEW KyJIbTyphl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)XKIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCICHUS,
XUMHUYECKass CBs3b (KOBAJICGHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHAS),
KpUCTAJUTMUECKasl pPEIIETKa, XUMUYECKas pEaKIus, pacTBOP, JIICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJIUTHYCCKAS TUCCOIMAIUS, CTETNeHb JJIUCCOIUAIINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEIIOBOW d(]dekT
XUMHUYECKON PeaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS DIICKTPOIMTHYCCKOW ITUCCOIUAIINN, MEPUOINYSCKUN
3akoH J[.M1. MeHaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHUS] SHEPTUM TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUNA SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINME B OCHOBE ITOHUMAaHUSA
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYISIPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEJICTABIEHUS O MEXaHU3Max XWMHUYECKHUX
peaknuii, TEPMOAVMHAMUYECKUX W  KHUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
NPOTEKaHUs, 0 XMUMHUYECKOM pPaBHOBECHH, PacTBOPAaxX M AWCICPCHBIX CHCTEMaXx;
(baKTOJOTUYECKHE CBEJACHHS O CBOMCTBAX, COCTaBe, IMOJIYYECHUU U OE301acCHOM
WCITOJIP30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHAYECKOTO
IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMCHUM: BBIABIIATh XapaKTEPHBbIC MPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIONINE TOHATHS TPH
OTIMICAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyJT BEMIECTB W  ypPaBHEHUH  XUMHUYECKUX  PEAKIIHH,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJMHEHUSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METaUIMuecKas, BOJOPOJAHAs), THUI KPUCTAUNIMYECKON PEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMMHUYECKOM CBSI3M U THUMA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh  YMEHHUU:  KJIACCH(PUIIUPOBATh:  HEOPTAaHUYECKUE
BEI[ECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIMHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYAaCTHIO Karaauszaropa |
JPYTHE); CAMOCTOSITEIbHO BHIOUpATh OCHOBAHUS M KPUTEPUU TS KilacCu(UKaIMK
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOANYECKOro 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl HOHSTUSI
«QHEPIreTHUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHH», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKIEHHOE HHEPTETUYECKHUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomam U rpynmnaMm llepuognueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE TE€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJECKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUU C Y4ETOM KX DHEPre€TUUYECKHX XapPaKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pPEaKIUh B 3aBUCHUMOCTA OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOT'O0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3zercTBuil (mpuniui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeXKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAKa,
o01Me Hay4yHble TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYyYHOTO
MO3HAHUS SIBJICHUN TPUPOABl — HAOMIOICHUE, W3MEPEHHE, MOJICINPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUHU BEIIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, HWMEIIHUX MECTO B TIPUPOJE,
MPAKTUYECKOM JECATETBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEJCTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTepPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUYETHI: C HUCIOJB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALU;
Macchl BEIIECTBAa WM 00BEMA ras3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Ui 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEMa, KOJMUYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPEICIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); MIOJM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACICHUE
CpelIbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMH, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertame»y u  «Hemeramis»y) ¢
coOJIIoZIeHneM MpaBui 0€30MacHOro0 oOpaleHus C BelecTBaMU U JIa0OpaTOPHBIM
obopynoBanueMm, GOpPMYJIMpPOBATH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3yabTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUH: COOIOIATH MPABIIIA MTOIH30BAHUS XUMUUECKON
nocyoil u jabopaTopHbIM O00OpYyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IEeJIeCO00pa3HOTO TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpenbl W JIOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKY B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBUU C MOCTABJIEHHON yueOHOU 3a1auei.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbBIE
HaunmeHoBaHnue pa3ieoB U TeM nudpoBbie
Ne i/l P Kourpoabnsie IIpakruueckue (wipp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0OOpasue 1 )
' BEILIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Htoro no pasneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeramnsl 31 1
2.2 MeTtamsl 23 1 2
Uroro no pazaeny 54
Pa3zgen 3. XumMus 1 ;Ku3HbL
31 Metoabl o3HaHUS B XUMUH. XUMHUA U 9
’ JKA3Hb
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmet u 3HaUYEHNE OPTaHUYECKON
XUMHUH, TIPEJICTABICHHE O MHOT000pa3uu
OPraHNYeCKUX COCIUHEHUHN

DJNEeKTPOHHOE CTPOCHUE aTOMa yIiiepoaa
(ocHOBHOE U BO30Y)XJIEHHOE COCTOSIHHS ).
BaneHTHBIE BO3SMOKHOCTH aTOMa yTiepoia

XI/IMI/I‘-IGCKEUI CBsA3b B opraHqucxnx
COeTMHEHMAX. MexaHn3Mbl 00pa30BaHUS
KOBJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHeHnii A.M. byrneposa

Busl n3omepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs!. DJICKTPOHHBIE

3¢ dEKTH B MOJIEKYIaX OPraHMYECKUX
COEIMHEHUN

[IpencraBnenue o kaaccuukanuyu u
cucremarnyeckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukamnms peakiuii B opraHu4ecKon
XUMHH




CucreMmarusanuys U 0000ILIEHYE 3HAHUN 1O
TEME

ATKaHBI: TOMOJIOTHYECKHH psifl, 001ast
dbopmyia, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT

10

dusnueckue U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

11

Haxoxnenue aikaHoB B IPUPOJIE.
CriocoObI TTOTy4eHUsT U IPUMEHEHNE
aJIKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJIYYCHHS U PUMEHECHHUE

13

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeJIeHUE MOJICKYIIIPHON (POPMYJIBI
OpPraHU4EeCcKOro BEUIECTBA 10 MACCOBBIM
J0JISIM @TOMOB 3JIEMEHTOB, BXOZSIIUX B €T0
coctas. Cucremarn3anus 1 0000IIEeHE
3HaHUH MO TeMe

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmyiia, HOMEHKIIATypa, JIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJTKEHOB

15

dusnueckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA




CriocoObl osTyueHHs 1 IPUMEHEHNE

16
AJIKEHOB
[TpakTuyeckas padora Ne 1 o teme

17 "IlonydyeHne aTUIIEHA U U3YyYEHHUE €TI0
cBOMCTB"
Pemenue pacu€THbIx 3a/1a4 Ha

18 onpeieICHUE MOJICKYJISIPHOUN (OPMYITBI
OpraHUYECKOro BEIIECTBA
AnKaaueHsl: CONpPsHKEHHBIE,

19 W30JIMPOBAHHBIE, KyMYJIUPOBAaHHBIE.
Oco0GeHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JINEHOB

)1 CriocoOsl MoJTy4eHuUsl U IPUMEHEHUE
AJKaUEHOB
AJKWHBI: TOMOJIOTUYECKHUH psJl, o01Ias

” ¢dbopMyIia, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢du3nveckue CBONCTBA

23 XHWMHYECKUE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peaKIMU Ha TPOHHYIO CBSI3b

)5 CriocoOsl MosTydeHus: U IpUMeHEeHue
AJIKNHOB

26 Pemenue 3amad: pac4€Tsl 10 YpPaBHEHUIO
XUMHYECKON peaKiuu

7 CucreMaruzanys 1 0000IeHrE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast




(dbopMyIa, HOMEHKIIaTypa. DINEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30I1a U TOTyoJIa, UX (PU3UIECKUE
CBOMICTBA

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIMU

29
3aMEeLICHUS
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOETUHEHUS], OKHCIICHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB
CTUpOJA
Pemrenne pacu€THbIX 3a1a4 HA

32 ompe/ielICHUE MOJICKYIISIPHOUN (OPMYIThI
OpraHUYECKOI0 BEIECTBA

1 CriocoOsl MOJTy4eHHUsl U IPUMEHEHUE
apeHOB

34 ['eneTnyeckas CBA3b MEXKIY Pa3INYHBIMU
KJIaCCaMH YIJIEBOJOPOIOB
Pacuétel 10 ypaBHEHUSAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 0000IIeHe
3HaHUH MO TeMe

36 [Tpuponnsiii ra3. [lonytHble HeTAHBIC
ra3bl

37 KaMeHHBII yroyib 1 TpOAyKThI €T0
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTku HEPTH.

38 [IpuMeHeHne MpoayKTOB MepepadboTKH

HetH




39

reHeTI/I‘IeCKaSI CBs3b Me)KI[y paSJ’II/I‘IHBIMI/I
KJIACCaMH YTJICBOJIOPOIOB

40

["anoreHonpon3BoOAHbBIE YIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMELIEHUS rajoreHa

41

JleiicTBue 1mIeIOUCH Ha
rajoreHnpou3BoIHbIE. B3anmonaeiictere
JUTAJIOTCHAJIKAHOB C MAarHueEM U MHKOM

42

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
pazneny «YTIeBOI0POIbD»

43

KonrponsHast pabora o Teme
"Yranesonopoast"

44

[TpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psij, o0mas popmyna,
CTPOEHHUE MOJIEKYJI, H30MEPH,
HOMEHKJIaTypa, KJIacCH(pUKAIIHS,
¢dusnveckre CBONCTBA

45

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CriocoOsl MosTydeHus: U IpUMEeHEeHue
OJIHOATOMHBIX CIIUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATYypa U
M30MepHsi, 0COOCHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB

48

MHOI‘OaTOMHBIe CHI/IpTBIZ OTUJICHI'JINKOJIb 1
FJII/H_Iepl/IH, ux (I)I/I3I/I‘ICCKI/Ie U XUMHYCCKUC
CBOMCTBA

49

CriocoOsl MosTydeHus: U IpUMeHEeHue




MHOT'0aTOMHBIX CITUPTOB

@deHo1: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH PeHOIA

51 XuMu4deckue cBoicTBa (heHoma

5 CriocoOsI MoTy4eHuUsl U IPUMEHEHUE
¢denona
[TpakTrueckas padota Ne 2. Permenue

53 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«CriupThl U (PEHOIBI»

54 CucreMaruzanys 1 0000IeHrE 3HAHUN 110
TeMe
Anbaerupl ¥ KETOHBL: JIEKTPOHHOE

55 CTpOEHHUE KapOOHUIIbHOM TPYTIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 0011ast popmyia,
M30MepHsl U HOMEHKJIAaTypa

56 AnbAeTubpl U KeTOHBI: (U3NYECKUE
CBOWCTBA; PEAKI[UU PUCOCTUHCHUS

57 Peakuuu okucieHus U Ka4eCTBEHHbIE
peaKuy anbJIeru10B U KETOHOB

58 CriocoOblI MOJTy4eHUs ATbJICTHIOB U
KETOHOB
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYIT

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBOMCTBa

61 XHUMUYECKUE CBOMCTBA MPEACTbHBIX

OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KHCJIOThI. MHOT0OOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCoOEHHOCTH CBOMCTB: HEMIPEICIBbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
JTUKAapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHCIIOT

64

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI moTyueHus 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnoxxHbIe 3(hUPBI: TOMOJIOTHYECKUH P,
obmas hopmysa, u3oMepus u
HOMEHKJIAaTypa

67

duznueckre 1 XUMUYECKHE CBOMICTBA
3¢upoB

68

Pemrenne pacu€THbIX 3aa4: 10 ypaBHEHUIO
XUMHUYECKOHN peaklMH, Ha OIIpeEICHHE
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTro
BEILECTBA

69

[TpakTrueckas padota Ne 3. Permenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"KapOonoBsie KucnoTsl. CiioxxHbie 3pupsr”

70

Kupsr: ctpoenue, hpuzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITHU3)

71

OcobeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX




JKUPHBIX KUCIOT. JKupsl B ipupoje

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moolee aecTrue. Ilonsarue o

72 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)
['eneTnyeckas CBA3b yriaeBOAOPOAOB U

73 KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX
BEILIECTB

74 PacuéTel no ypaBHEHUSIM XUMHUYECKHUX
peakuuii

75 CucremaTu3zaiys U 0000IIeHHE 3HAHUN TT0
TeMe
OO11ast xapakTepuCcTUKa YTIEBOIOB U

76 KJIacCU(UKALIUS YTICBOIOB (MOHO-, TU- U
MOJIMCaxapu/Ibl)

77 Monocaxapusl: GU3NUECKHE CBOMCTBA U
HaxO0’JICHUE B IIPUPOJIE

73 IIpuMeHeHue III0KO3bl, €€ 3HaUYCHUE B
JKA3HEACSATENbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaibT03a U

79 nakro3a. Haxoxaenue B npupoze u
MIPUMEHEHHE TUCaXapHI0B
[Tonucaxapuael: CTpOEHUE MAaKPOMOJIEKYI,

80 (dbU3HUYEeCKre U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJOKHAX

22 Pemrenne pacueTHsIX 3a1a4 Ha

OIMPCACIICHUC NOJIM BbIXOAa MMPOAYKTA




pCaknuu OT TCOPECTHUICCKU BO3ZMOKHOTO

83

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
pazneny

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxanimue opraHu4ecKue
coenuHenus"

85

AMUHBIL: KJaccu(uKaIus, CTpOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (pu3ruecKue CBOMCTBa

86

XUMHUYECKHE CBOMCTBA aTu(PaTHIECKUX
aMUHOB

87

AHWINH: CTpPOEHHE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHMWJIMHA

88

CriocoObl osTyueHHs U IPUMEHEHNE
annpaTHIECKUX aMUHOB

&9

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
u3zomepusi, pusnyeckue cBOcCTBa.
OtnenbHbIe PEICTABUTENH Ol
aAMHHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBAa aMHUHOKUCIOT, UX
OHOJIOrMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJIU3 NENTHIO0B

91

Benku kak mpupoIHbIe TOJIMMEPHI;
CTPYKTYPHI OCITKOB

92

XUMHUECKHUE CBOMCTBA OEIIKOB

93

A3oTcoepIKalme reTeporuKINIECKIX
coenuHeHUsX. HyKienHOBbIE KUCTOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas POJTb




94

[TpakTuyeckas pabora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TEMe
«A30TcoaeprKalire OpraHnIecKue
COCTMHEHUS

95

[TpakTuyeckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
«Pacrio3HaBanme OpraHMYECKUX
COCTUHEHUN)

96

KonrponsHas pabora o Teme
"A30TcoeprKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALIUS U
IIOJIMKOHACHC AU

98

[TnacTmaccel. YTunuzarus u nepepadoTka
IlacTUKa

99

DJ1IacTOMEpbl: HaTypaabHbIN
CUHTETUYECKUE KayuyKku. Pe3nHa

100

Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl cnenuanbHOro
HAa3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCME
«Pacno3HaBaHue m1acTMacc U BOJIOKOH

102

O0001IeHEe U CUCTEMAaTU3 AU
M3Y4YEHHOI0 MaTepuaa 1o Teme
"BricOKOMOJIEKYIApHBIE COCTUHEHUA"




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




11 KJIACC

KouunyecTBO 4yacoB JJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kourpoanueie  TIpaxTuteckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoThI pecypen
| Atom. CocTaB aTOMHBIX siep. XUMUYECKUH |
anieMeHT. M30Torm!
) CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, |
KBaHTOBBIE YMCIa
3 Krnaccudukanus XuMHYeCKHX JIEMEHTOB (S-, 1
p-, d-, f-3memenTshI)
4 Pacnipenenenue 37eKTpOHOB IO ATOMHBIM |
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cHCTeMa XUMHUYEeCKuX sneMeHToB [l. 1. 1
MenpeneeBa, CBSI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU |
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM H
nepuoiam
9 CucreMaruzanys 1 0000IeHrE 3HAHUH 110 1




TEMC

10

Bunnl xumMuueckoi cBsI3u. MexaHu3MEl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b. MexmoliekynsipHbie
B3aNMMOICHCTBUSI

11

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYpbI
MOJICKYJI C UX TCOMCTPUICCKUM CTPOCHUCM

12

Hpe,HCTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOnEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbI
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPaAx

15

VcTuHHBIE PaCcTBOPBI: HACHIILIEHHBIE U
HEHACBIILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BEIpOXKEHHS KOHIIEHTPAITUH
pacTBOpOB

17

Pemrenue 3aiau ¢ Cnosib30BaHUEM MOHSATUI
«MaccoBasi 10J1s1 PACTBOPEHHOTO BEILIECTBAY,
«MOJISIpHAsi KOHIIEHTPALUS»

18

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX BEILECTB

19

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME




20

KonrponsHas pabora no temam «CtpoeHue
aroma. [leproanueckuii 3aKOoH 1
[Tepuoanueckas cucTeMa XUMHUIECKUX
anemenTtoB /.M. Menpaeneesa», «CtpoeHne
BemecTBa. MHOTooOpas3ue BEIIeCTBY»

21

Krnaccudukanus XuMHYECKUX pPEeaKIHuii B
HEOPraHWYECKOM M OpraHUYECKON XUMUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUH NTPU
XUMHUYECKHUX PEaKIMIX

22

TennoBble 3¢ (HeKThl XUMUYECKUX PEaKLUH.
Tepmoxumuueckue ypaBHEHHS

23

Breraucnenus 1o YpaBHCHUAM XUMHUYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOHN peakinu, e
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTepOreHHBIE PEAKIIUU

26

[TpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOH peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.
XHUMUYECKOE PaBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nuaHbX GakTopoB HA
MOJI0)KEHUE XUMHUYECKOTO PaBHOBECHUA"

29

DnektponuTrueckas auccounanusi. CuiabHbie
U ciabbie AIeKTposuThl. CTerneHb




Jucconuanmnu

HNounnoe npoussenenune Boabl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroye B
pacTBOpax AJIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XuMHUYECKue peakiuu B pacTBOpax
BJIEKTPOIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeime oKUCIUTENN U
BOCCTAHOBUTEHU

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

35 DIEKTPOIM3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

18 CucremaTu3zaius U 0000IICHHE 3HAHUN TTO
Teme "XuMuueckue peakiuu'

39 KontponbHas padota nmo teme "Xumudyeckue
peakuun"
[Tonoxxenue HemetawioB B [lepuoanueckoit

40 CHCTEME XUMHYEeCKuX aeMeHToB Jl. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIJIOB

A1 AnoTponusi HEMETAUIOB (Ha IpUMEpe

KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)




Bogopon: nonyuenue, pusudeckue u

42 XMMHYECKHE CBOMCTBA [ mapu bl
["anmoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI

43 MOJTy4eHUsl, PU3NUECKHUE U XUMUYECKHE
CBOICTBA
l"anorenoBonopoasl. Baxxnenue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
rajJjioreHoB
JlaGopaTopHbIe U TPOMBIIIUIEHHBIE CITOCOOBI

45 noJjy4deHus ranoreHoB. [I[pumenenne
TaJOr€HOB U UX COCTUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«["amoreHn»
Kucnopon: naboparopHsie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHUS,
¢dusnveckrue 1 XuMuueckue cBoiicrsa. O30H.
[IpumeHneHue KUCIOpoOIa U 030HA

48 Oxcuapl U NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIOB
Cepa: HaxXOXKJIEHUE B PUPOJIE, CIIOCOOBI

50 MOJTy4YeHHUsl, PU3NUECKHUE U XUMUYECKHE
CBOICTBA

51 CepoBogopo, cyab(uabt

57 Kucnoponcoaepxkaiiue coeIMHEHHS CEPBI.
Oc0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue

OKCIICPUMCHTAJIbHBIX 3a4a4 IO TCMC «Cepa u




€€ COeIMHEHUI»

A30T: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI

54 MOJTy4YeHHUsl, PU3NIECKHUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaep-xamiye coeAMHEHNs a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpuMeHeHMe a30Ta ¥ €0 COeAMHEHUI.
ABOTHBIE yIOOpEHHS
docdop: HaxXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MOJTy4YeHHUs1, PU3NUECKHUE U XUMUYECKHE
coiicTBa. @ochuas! u hochun

58 Oxkcunbl hocdopa, pochopconepxarime
kucioThl. Conmu hochopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU .
docdopHbie y1oOpeHus
[TpakTruyeckas padora Ne 6 Pemenue

60 AKCIEPUMEHTAIIbHBIX 337124 110 TeMe «A30T U
dbocdop u UX COSTUHEHHS»
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJUTOTPOMHbBIE MOAU(UKAIUY; (PU3HUECKUE U
XMUMHAYECKHE CBOWCTBA PUMEHEHNE

2 Oxkcwun yraepona(Il), 0f<cnz[ yraepona(IV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3anay pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoxXaeHHE B IPUPOJIE, CTIOCOOBI

64 oTydeHus1, GU3NICCKHE U XUMHUIECKUE
CBOMCTBA

65 Oxkcun kpemausi(IV), kpeMHHEBast KHCIIOTA,




CHJIMKAThI

[IpumeneHne KpEMHHUS U €r0 COCTUHEHUN.

66 Creki10, €ro nojiyueHue, BUbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIOB

68 CucremaTu3aiys 1 0000IICHHE 3HAHUN IO
teme "Hemeramsr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yabTaToB KOHTPOIBHOU PabOTHI,
KOPPEKIIHsI OINO0K
[Tonoxxenue metaiuioB B [lepuoguueckoi

71 CUCTEME XMMHUYECKUX HIIEMEHTOB.
Oco0eHHOCTH CTPOSHUS SIEKTPOHHBIX
000JI049€K aTOMOB METAJLIIOB

7 OO6mwme Gpuznueckre CBOMCTBA METAILIOB.
[IpuMeHeHne METAIITIOB B OBITY M TEXHUKE

73 CnaBel MeTaiioB. Koppo3ust meTanioB

74 Perenne 3ana4 pa3siaM4HbIX TUIIOB
DJIEKTPOXUMUYECKUH P HATPSIKEHUI

75 MeTamuioB. O0IIMe CIOCOOBI MOTyYeHUS
METaJIJIOB
OO1mas xapakTepucTuka MeTamioB [A-
rpynmnsl [leprnoandeckoi CuCTeMbl

76 XMMHYECKUX 3JeMeHTOB. HaTpuii u kanuii:
noJiyuyeHue, PU3nyeckue U XuMHUIeCKHe
CBOMCTBA, MPUMEHEHHE MIPOCTHIX BEIIECTB U
UX COeIUHEHUN

77 O6mrast xapaktepucTruka MeTayioB [1A-

rpynmnsl [leprnoandeckoi CucTeMbl




XUMHUYECKHUX BJIEMEHTOB. Maruuii u

KaJIBIMI: TIOJTydeHue, (GU3ndecKue u
XMMHYECKHUE CBOIMCTBA, MPUMEHECHHE
MPOCTHIX BEUIECTB U UX COCTMHEHU

78

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS

79

ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHHSI, UX
MIPUMEHEHHE

81

Pemenue 3aa4 pa3JINYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
OKCIICPUMCHTAJIbHBIX 3aa4 IO TCMC
«MeTaisl IIaBHBIX MOATPYIII

83

OO6mrast XapaKTepruCTUKA METAIIIIOB
mo6ouHbIX moArpym (b-rpyrm)
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
3JICMCHTOB

84

®u3NYeCKre U XMMUYECKHE CBOMCTBA Xpoma
U €r0 COCANHEHU, UX TPUMEHEHHE

85

Baxwnelime coeMHEHNs Maprasiia.
[TepmanranaT kajus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnueckue U XUMHUYECKHE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKeJe3a

87

dusnueckue U XUMHUYECKUE CBOMCTBA MEU U




€€ COCIMHECHUM, UX IPUMECHEHUE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

88 U €r0 COEMHEHMM, UX IPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA
[TpakTrueckas padota Ne 8. Permenue

&9 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«MeTtanibpl MOOOYHBIX MOATPYII»

90 Pemenue 3aga4 pa3nuyHbIX TUTIOB

01 O06o0mIeHre 1 CUCTeMaTH3aIMsl U3Y4EHHOTO
Marepuania mno teme "MeTaibl"

92 Kontponbnas padota mo teme "Metamisr"

93 AHanu3 pe3yabTaToB KOHTPOIBHOU PabOTHI,
KOPPEKIHsI OINO0K
Ponw xumun B obecrieueHnr yCTOMYHUBOTO

94 pa3Butus yenosevecTsa. [loHsTue o
Hay4HBIX METOJIaX UCCJIEI0BAHMS BEIIECTB
HayuHble mpyHIUIBI OpraHu3aluu

95 XMMHUYECKOTO IIPOU3BO/ICTBA.
[IpoMbliieHHbIE CIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH
CpEeIbl U €ro MOCeICTBUS

97 XuMHUS U 310pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

08 Xumus . Pons xumMun B o0ecrieueHnn
MMUIIEBONA O€30aCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BritoBasg xumus




XuMHs B CTPOUTENLCTBE. BakHeime

100 CTPOUTENBHBIE U KOHCTPYKI[MOHHBIE 1
MaTepHuabl
101 XHMHS B CEIIBCKOM XO3SHCTBE. 1
Opranuveckrie U MUHEPATbHBIC YI0OpEHUs
102 CucreMaruzanys 1 0000IeHre 3HAHUHN 110 |
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; non penakmueit Jlyauna B.B., OGmiecTBo ¢ orpanndeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocsemenne»

» Xumus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO

«JIPODA»; AknnonepHoe obmectBo «M3narenscTtBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e https://edsoo.ru/mr-himiya/

o CoOopnuk 3aga4u u ynpaxuenuit 10-11 kmacc. C.A. Ily3zakos, B.A. ITonkos,
N.B. bapslosa

e Penerurop no xumuu. A.C. Eropos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e https://scienceforyou.ru

e https://stepenin.ru/tasks

 https://fipi.ru/navigator-podgotovki/navigator-ege#hi
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