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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBanus
y4eOHOro mpeamMera «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHUs B Poccuiickoit
@epnepanuu Ha niepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOIKEHUS OOYyYEeHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OO0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOlIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMBIE MPOrpaMMON MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTOpoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCITUTAHUS U PA3BUTHS O0YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeeleHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaromuxcs B
paMKax HTOrOBOW arrectaniud B (OpME €AUHOrO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XHUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOyYe€HHEM XWMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd yCTAaHOBJICHHOW MPOTPAaMMON 1O XUMHUU
00s13aTenbHON (MHBAapUAHTHOM) COCTAaBISIOLICH colep)KaHusa y4eOHOTo MmpeamMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npodusis 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyONE€HHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHHUsI HaNpaBleH Ha pealn3aluio
IPEEeMCTBEHHOCTH C  MOCJIEAYIOINIMM  JTAaloM  MOJIYYEHHS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax M3yYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3aIUsaX CpelHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Toit CBsI3W H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYILIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUYAIOIMIUXCS, BEIOPABIIMX OMpPenenEHHbIN Tpoduiib
00y4eHHs1, B TOM YHUCIIE C EPCIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMUUECKOTO
00pa3oBaHus B OpraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl  CpeHEro oOIIero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHS OOyyaroumxcs, Ha (pOpMHpOBaHUE Yy HHX
OOLIECMHTEIUIEKTYaJIbHBIX YMEHHUH, YMEHUI palMoOHAIU3ali Y4eOHOTO Tpyla U
000OIIEHHBIX  CIOCOOOB  JIEATENBHOCTH, HMEIOIUX  MEXAUCIUIITMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOIO U3y4eHHUs
ABIIAIOTCS  yriayOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu onpezaeneHuu noaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alM COAEpkKaHUs 3TUX KypCOB B IMpPOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMETA.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJIy4aeT OIpEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYUIECTBEHHO Ooyblinii  00BEM  (PAKTOJIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IMpeamera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHHM HAa OCHOBE PACIIMPEHUsS U YIiIyOJIeHus
IPEJICTaBICHUA O CTPOSHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTETUUECKUX U3MEHEHHI Mpu €€ 00pa3oBaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBICHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTH
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOMpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yriay0inEHHOTO yPOBHS M3YUYEHHS ISl KJIACCOB ONpPEeEHHOT0 Ipoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUM K o0meil cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HauYeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana no oomei xumuu. Ilpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cilydyae akUEHT OyneT clenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro nmpoduist 60BN yaeabHbIH BeC OyJIeT MMETh OpraHuyecKas
xumusa. B 3TOoM cimydae mpeAocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsSI  XMMHYECKOM OpraHuM3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEeBOJbI, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIY)KAaT OCHOBOM ISl HU3y4YEHUs
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
00lIlIeHayYHbIX METOJIOB IMO3HAHMS U OIbITA PAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUN U3y4YeHUEe NpeaMera «XHUMHs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtemarnka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XuMus» Ha YriayOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7aueli MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHUMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelienne
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Npeanosiaraer
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiau B oOecleyeHuu
YCTOMUMBOIO  pa3BUTHS  YEJIIOBEYECTBA: B  pEHIEHUH  MpolJiemM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPENE;

e OCBOCHHME CHUCTEMbl 3HAHUHM, JIEXKAIIMX B OCHOBE XHMHUYECKON
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
MOHSATUM, 3aKOHOB W TEOPUM XHMMHUHU, COBPEMEHHBIX MPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmIHX
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus: MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJIL30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX JIJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOAE, B MPAKTUYECKON ESATEIBHOCTH U ITIOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAaHWE YyOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIIEITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO6111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HeemIo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE AaToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTH aToMa yriepoaa. XWMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluU  aTOMHBIX — OopOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOW CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBINA
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpPEBaHUU
(mnaBieHue, OOyriIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYJI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. ['oMmonornyeckuil psj ankaHoB, o0mas (GopMyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNETUJIPUPOBAHUS, TUKIN3ALMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzomepusi. Oco0eHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKIoaIKaHOB. CrocoObl MOydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odiias (popmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCAUHEHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpHU3anuu M okucieHus. [IpaBuno MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartwie). OCOOEHHOCTH AJNIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3znyeckue CBOMCTBA AJIKHWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHHS,  JIUMEPU3ALMU U
TPUMEPU3ALUU, OKUCIIEHUS. KHUCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOIyYEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYEeCKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIONMIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonytHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIH yronas u mpoAyKTsl ero nepepadotku. Crocodsl nepepadboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXK1Y Pa3IMUYHBIMU KJIACCAaMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wwEnNoun. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0pOIOB pa3lIMYHBIX KiIaccoB (oOecuBeYyMBaHHE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriiepoga ¥ BOJAOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE HTUJIEHA W
U3Y4YEHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMu 1lacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpojHBIE CBSI3UM MEXIYy MOJEKyJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupThl. [lpencraBienne 0 MexaHW3ME pEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crioco06b!I osrydeHus U npuMeHenue gpexomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBJACTMAOB M  KETOHOB:  PEAKLHHU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKNaTypa. PU3ndyeckue cBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbHUHOM KHUCJIOTHL. [loHSATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBAS, JUHOJEBAS,
NuHONeH08as KUcnoThl. CriocoObl MOTYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccugukanus yriesoaoB (MOHO-, AU-
U rnonMcaxapuiel). MoHocaxapuIpl: IUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUHU C yYaCTUEM CIIMPTOBBIX U AbICTUIHON
IPYIIl, COMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYEHHUE B KU3HEACATEIBHOCTU OpraHusMa. Jlucaxapuisl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIMKME U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I napoaus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
JIMKOT€H M 1esunosio3a. CTpoeHue MAaKpOMOJEKYJN Kpaxmalia, IVIMKOT€Ha H
Heuono3bl.  PU3WYecKHe CBOWMCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmania: TMIpOJu3, KaueCTBEHHAs peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOJU3, MOJyueHue 3(pupoB 1etoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTUJ HA PACKAJEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) wu  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom menu(Il), BzanmoneiicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a1a4 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI0XHBIE YPUPHDY.

A3o0Tcoaep:Kkaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarundeckux amuHOB. [lomydeHue aHunImHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIM WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB
MIOJTyY€HUs, OMpPEEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU N3YUYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMUYecKuid aneMmeHT. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpAIlMM aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUU HOHOB.
DJIEKTPOOTPULIATEBLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEpHOAUYECKOTO 3aKoHa M Ileproandeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. 3Ha4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJIMHA CBsA3U. [10NspHOCTH, HAIIPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCANMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH pPacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs W NPEBpAILECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPekTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuud. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W CIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokasarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIecChl OKHMCIEHHS M BOCCTAaHOBIICHUS.
Baxkneiilye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpEIEIICHHE
Cpelbl PacTBOPOB C ITOMOINBK) MHAMKATOPOB, HM3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONHUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yraeposa).

Bonopon. Ilonyudenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METaUlaMM M HEMeETaJUlaMH, BOCCTAaHOBMUTENIBHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTOpHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [IpuMeHeHne rajoreHoB U uX COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cyiabhunasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJMyudeHUs, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIJIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YT0OOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UUIECKUE U
xumuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
yA0OpeHHUS.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u e
CoJiu. AKTUBUPOBAHHBIA YyToib, ancopOuus. DyiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEIMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeEBass KHUCIIOTa, CUIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne MmeTtamioB B [leprnoandeckoi CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBoricTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJLJIOB: TUAPOMETAILTYPrusl, MAPOMETAITYPrus,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO0miass  xapakTepucTHKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[leproanyeckol CUCTEMbl XUMHUYECKHUX JIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
ruapokcuansl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npumMeHeHue xKejesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTajulbl M CIUIaBbl», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ieI04Yeld, Ka4eCTBEHHbIE PEAKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertaspl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYUYCHUSI METAIOB U
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30IMacHOr0 HCIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOIOTr M.

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIHM OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSATUH, IPUHATHIX B OTIACIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, Ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XUMHUYECKasl MPOMBIIIJIEHHOCTh, METAJUTyprus, CTPOUTEIbHBIC
MaTepHUasbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MUIIEBAsE TPOMBIIIJIEHHOCT,
dbapmareBTHYECKAS MPOMBIILICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemaaparoB, MNPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCpHUAJIOB, JJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE VIUIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHUs BBIJCICHBI CICAYIOIIAE COCTABIISIONINE: OCO3HAHUE
OOyJaronMMHUCS POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HATMYME MOTUBALIUU K
00y4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMH U HOPMaMd TOBEJICHUS, HAJIHYNC
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTh CTAaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTNBITA [MO3HABATEIILHOW W MPAKTUYECKOM AEeSTENbHOCTU
00ydJaronmxcs B mpoIecce peaim3aiii o0pa3oBaTeIbHOM EATeTLHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM JESTENbHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamaIaHCKOr0 BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4Y€OHBIX W MO3HABATENIBHBIX 3a7a4, BBITTOJIHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YU4EOHOU IeATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

[EHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJIEAUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUS XHWMHHM, OCO3HAaHMSI TOTO, YTO JIaHHbIE HAYKU €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMs MOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOMIofeHHsT TpaBWJI OE30MacHOr0 OOpalleHUs] C BELIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYIOBOM JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLy, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTEeH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMAIIBHON CpEbL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUA OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB ¥ UMEIOMUXCA JaHHBIX C IO TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEHU(PHUKY METOJO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTeMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yyYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCcKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIAaCCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHX
pEeaKuunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAaHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BEICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MOJY4YEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaju3alui y4eOHOTrO MpOoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS MO3ULIMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJIHEHUHM YYEOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIEe pe3yIbTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUHU Ha yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUupUYecKue
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUS, YMEHUS U CIOCOOBI 1eHCTBUM
10 OCBOEHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEIbHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHUsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJICTABICHB MO TOJaM
U3YYEHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
YyeJioBeKa, a TakKe OJKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHbIX OpOuTajneil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIE (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHHUSI OPraHUYECKHUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHU; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHbIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OalaHca »dTUX peakluil, peakiuil HOHHOro oOOMeHa MyTEM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB JIsl WILTIOCTPAIIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTAaHABIWBATH MPUHAIIEKHOCTh U3YUECHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIACIbHBIX
MPEACTABUTENICH OPraHUYECKUX BELIECTB (ITUJIEH, allETUJIEH, TOJYOJI, TJIULEPUH,
STUJICHTJIMKOJb, (BeHon, dopManbaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbBMUTUHOBAS KUCJIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUIIMH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKa/IMECHOB,
JKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJE€BOJOB (MOHO-, JIH- U TIOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HeTh, NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl M3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUU ISl OOBSICHEHHS WU
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  O€30MacHOCTH  TOCHEJCTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKou
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX PELICHU
po0sIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE W U3YUYECHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU VYIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAaHUIO OPTraHMYECKUX BEIIECTB) C COOIIOJEHUEM MPABUII
0e30macHOro OOpalieHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IENh HWCCICAOBAHHS, TMPEACTABIATh B Pa3IudHON (popme
pEe3yJbTaThl SKCIEPUMEHTA, aHATTM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiia HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JACHCTBHSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblc nokazarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHIA: OCYIIECTBJISATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIIo, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHHM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIb30BAHMS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJNbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

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

M30TOTIBI, AJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaTH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHUIu3aIusi aTOMHBIX OpOWTajei, WOH,
MOJIEKYJIa, BA&JIEHTHOCTh, 3JEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, MeTaJUIMYEeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPeakius, pacTBOpP, OSICKTPOJIMTHI,
HERJICKTPOJUTHI, SJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUYECKON peakIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIMTHYECKONU TUCCOLMAIUU, TEePUOIUIECKUMA
3akoH /.M. MeHnneneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpaIeHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKalue B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKHX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BXKHEHIIMX HEOPTAaHMYCCKUX BEIECTB B OBITY M NMPAKTHYCCKOU
JNEATCIbBHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOMIAX  XHUMHYECKOTO
MPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
ONHUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucteMatnyeckyro HomeHknIaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTETICHEH OKWCIICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3aropa u
JIPYTHE); CAMOCTOSITEIIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«PHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeMHeHMH 1o Inepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr /J[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAalllEHHBIX  MOHHBIX  YpPaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOHM pEaKIMH B 3aBHCUMOCTH OT pPa3iHYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIOThI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOILLIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHHE, MOJECIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, WMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH EATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekrta
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel PacCTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOJA MPOAYKTa peEakIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh U MPOBOAMTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIAMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afa4 1o Temam «Metammey u  «Hemerame») ¢
coOJIr0/IeHHeM MpaBuil 0€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMynIHpOBaTh 1€Jb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBUU C HWHCTPYKIUSMU TIO BBITOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEJIeCO00pa3HOTrO TMOBEJAEHUs B OBITY W TPyAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblii
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie) KOMIIOHEHT
n/n NpOrpamMmsbl Bcero Konrpoabrpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypesI
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
VYcranoBneHue
JIOBEPUTENIbHBIX
OTHOIIECHUN MEXITY
YUUTEJIEM U €r0
Y4YEHHUKaMH,
CIIOCOOCTBYIOIIUX
MMO3UTUBHOMY
BOCIIPUSATHUIO
YHalmuMHucsa
[IpenmeTt opraHuYeCKON XUMUU. TpeOoBaHUH U
1.1 Teopust cTpoeHUsI OPraHUYECKUX 8 0 0 MPOCHO yUUTEIS,

coequHennit A. M. bytneposa

NPUBJICYECHUIO
BHUMaHUS K
o0cyxaaemMoi Ha
ypoKe
uHpOpMalLuu.
®opMupoBaHue
OTBETCTBEHHOTO
OTHOIIICHUS K
YUCHHIO,
TOTOBHOCTH U




CIIOCOOHOCTH
oOydJaronuxcs K
CaMOPa3BHUTHIO U
caM000pa30BaHUIO
Ha OCHOBE
MOTHUBaIluU K
o0y4eHuIo U

MIO3HAHUIO.
Nroro no pazgeny 8
Pa3znea 2. YrieBoaopoanbl
)1 [IpenenbHbIE YTI1€BOIOPOIBI — 5 [IpuMeHeHNe Ha
’ QIIKAHBI, IUKJIOATKAHBI ypoKe
29 HenpenenbHble yrieBogopoabl: 14 MHTEPAKTUBHBIX
' AIIKEHBI, AJIKaJUEHBI, AIKUHEI bopm paboThI
53 ApomaTtndeckue yrieBoaopOo bl 2 yqaluxcs.
) (apensr) MHTCIICKTYaJIbHBIX
[IpupoiHbIE NICTOYHUKHT HIp,
2.4 YIJIEBOJOPOIOB U MX 4 CTHMYJMPYIOLIX
II03HABATEJIbHYIO
nepepaboTka
MOTHBAIIHIO
IIKOJIbHUKOB.
dopmMupoBaHUE
L[EJIOCTHOTO
)5 ["ajoreHnpon3BoIHbIC 4 MHUPOBO33PCHUAL,
: YIJICBOLOPO/IOB COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKu U
00IIIECTBEHHON




MIPAKTUKH.
PasButue
MOpPaIbHOTO
CO3HaHUS U
KOMIIETEHTHOCTH B
peleHuu
MOpaIbHbIX
npobieM Ha
OCHOBE
JIMYHOCTHOT'O
BBIOOpA.

Hroro no pazgeny

35

Paznen 3. Kuciopoacoaep:kamue opranu

YEeCKHUueE COCAHNHCHUA

3.1 Cruptel. ®enon 11 0 [Ipumenenue Ha
KapOoHunbsHbIE COeTUHEHUS: ypoke
19 aJbJICTU/IBI U KETOHBI. )1 0 MHTEPAKTUBHBIX
' Kap6onosie kucinotbl. Cl0KHbBIE ¢dbopM paboThHI
a¢upsl. XKupbl yYalmuxcs:
MHTEJUIEKTYyaJIbHBIX
urp,
CTUMYJIHPYIOIINAX
3:3 YTIeBOMEI ? ! M03HABATEIBHYIO
MOTHBAIIUIO
IIKOJIbHUKOB.
Hroro no pazneny 41 1
Pasznen 4. A3oTcoaepxainiue OpraHnyeckue coeuHeHust
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 1 PopmupoBanue

OCJIOCTHOTO




MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
0011IeCTBEHHOM
MIPAKTHUKHU.
PaszButne
MOPaIbHOTO
CO3HAHUS U
KOMIIETEHTHOCTH B
pelIeHnn
MOPaTbHBIX
mpobJieM Ha
OCHOBE
JIMYHOCTHOTO
BEIOODA.

Nroro no pazgeny

12

Paspnen 5. BeicOKOMOJIEKY I pHBIE COCAUHEHUSA

5.1

BricokOMOneKyIIsIpHbIE
COCIMHECHUS

[IpuBneuenue
BHUMAaHUs
IIKOJIBHUKOB K
LETTOCTHOMY
acCIeKTy
M3y4aeMbIX Ha
YPOKaX SIBJICHUU,
OopraHu3alus ux
paboThI C
MOoJy4aeMoi Ha




YPOKE COLIMAIBHO
3HAYUMOM
nHpopmaruen

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblii
Ne HaumeHoBaHue pa3iesioB U (ungposBbie) KOMIIOHEHT
Kontpoabusie IlpakTHueckue
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma. [ToOy>xnenue
[Tepuoanueckuii 3aKOH U LIKOJIbHUKOB
1.1 [Tepuonuueckas cucrema 9 0 0 coOuroIaTh Ha
XUMHYECKUX 3eMeHToB Jl. U. ypoKe
Meunneneesa OOIIeTTPUHSATHIE
12 CrpoeHue BeliecTsa. 1 | 0 HOPMEI
' MHoroo6pasue BemecTs IIOBE/ICHNS,
MpaBuJia OOIICHHUS
CO CTapUIUMU
(yuutensmu) u
CBEPCTHUKAMH
1.3 XUMHUYECKUE PEaKLIUU 19 1 3 (UIKONIBHUKAMH),
MPUHIIMIIBI
y4eOHOMH
JTUCITUTUIAHBI 1
caMOOpraHu3alu
Hroro no pazneny 39 2 3
Paznen 2. Heopranuueckasi Xumusi
2.1 Hewmeramisl 31 1 3 Bxurouenue B
YPOK UTPOBBIX
2.2 Merainbl 23 1 2

poueayp,




KOTOpbIE
ITOMOTafOT
NoAAePKaTh
MOTHBAIIMIO JeTel
K MOJIYYEHUIO
3HAHU,
HaJla)KMBaHHIO
MMO3UTHUBHBIX
MEKIMYHOCTHBIX
OTHOIIICHUI B

KJiacce.

Hroro no pazgeny 54

Paznen 3. Xumus u )Ku3Hb
dopmupoBaHHe
OCHOB
JKOJIOTUYECKOMN

31 MeTo/1bp1 TO3HAHUS B XUMUHU. 9 KYJbTYPBI

' XUMHS ¥ KU3HD COOTBETCTBYIOIICH
YPOBHIO
9KOJIOTHYECKOT0
MBIIUICHHUS.

Hroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckune
padoTshI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmet u 3HaUYE€HNE OPraHUYECKON XUMUH,
MpeJCTaBICHUE O MHOT000pa3uu
OpraHN4YeCKUX COCIUHEHUIN

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSTHHS).
BajieHTHBIE BO3MOXXHOCTH aTOMa yIiepoia

XI/IMI/I‘-IGCKaH CBs3b B OpI‘aHI/I‘-IGCKI/IX
COeTMHEHMIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHeHnii A.M. bytneposa

Buas! uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIE () (HEKTHI
B MOJICKYJIaX OPTaHUYECKUX COeTMHEHUN

[Ipencrasnenne o kIaccuGpukanuy u
cuctematnyeckas HomeHnkinarypa (IUPAC)
OpraHn4YCcCKUX BCIICCTB

Knaccudukamnms peakiuii B opraHn4ecKon
XUMHH

CucreMmarusanuys U 0000ILIEHYE 3HAHUN 10




TEMC

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIia, HOMEHKIIaTypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY I

10

dusnueckye U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

11

Haxoxnenue ankanoB B mpupoje. CriocoOsl
MOJTYYEHUS ¥ IPUMEHEHNE aJTKaHOB

12

[uknoankansl: o0mmast popmyna,
HOMEHKJIATYpa U U30MEPHsi, OCOOCHHOCTH
CTPOCHUS ¥ XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJTYYCHHSI U IPUMEHECHHUE

13

Pemrenne pacu€THBIX 3a71a4 HA ONIPEACIICHUE
MOJICKYJISIPHOM (POPMYJIIBI OPraHNYEeCKOTro
BEIIIECTBA I10 MACCOBBLIM JOJISIM aTOMOB
3JIEMCHTOB, BXOAAIIIUX B €TI0 COCTaB.
CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME

14

ATKEHBI: TOMOJIOTUYECKHH psif, 001Iast
(bopmyIia, HOMEHKIIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHast U [UC-TPAHC-U30MEPHS
AJTKEHOB

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

CriocoOsl Mmosty4eHus U NpUMEHEHUE aJIKeHOB

17

[TpakTuyeckas pabora Ne 1 o teme




"[losny4yeHne aTHIIEHA U U3yUYEHUE €TO
CBOMCTB"

Pemenne pacu€THBIX 3a71a4 HA ONIPEACIICHUE

18 MOJICKYJISIPHOM (POPMYJIBI OPraHNYECKOTO
BEILIECTBA
AJKagueHbl: CONpSKEHHDIE,

19 W30JIMPOBAHHBIE, KyMYJHUPOBAHHbIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

21 CriocoOblI moryueHus U IpUMEHEHNE
AIKaJUEHOB
AJKWHBI: TOMOJIOTUYECKHUH PsJl, o0O1Ias

2 (dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
¢dusnveckre CBOUCTBA

23 XHWMHYECKUE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peaKkIMy Ha TPOHHYIO CBS3b

)5 CriocoOsl MoJTy4eHus U IpUMEHEHUe
AJIKUHOB

26 Pemenue 3ana4: pacy€Tsl 0 ypaBHEHUIO
XUMHYECKOHN peaKiuu

7 CucremaTu3aius U 0000IIeHHE 3HAHUN IO
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast

73 (dbopMyIia, HOMEHKIIaTypa. DINEKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OeH30I1a ¥ ToNlyoJa, UX PU3NYecKue




CBOMCTBA

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMELICHUS
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOETUHEHUS, OKHCIICHUE TOMOJIOTOB
OeHzona

31 OcoOEHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA
Pemenuie pacu€THbIX 3a7a4 Ha OIpeieIeHHE

32 MOJICKYJISIPHOM (POPMYJIBI OPraHNYEeCKOTro
BElIECTBA

33 CriocoObl TTOTy4YeHUsT ¥ IPUMEHEHUE apEHOB

34 ['eneTnyeckas CBS3b MEKIY PA3THUHBIMH
KJIacCaMM yIJIEBOIOPOOB
Pacuérbl mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cuctemaruzanus 1 06001IeHNe
3HaHUM 10 TeEME

36 [Tpuponnsrii ra3. [lomyTHbIe HEPTAHBIE Ta3bI

37 KameHHBI# yroib i MPOyKTHI €ro
nepepadboTku
Hedts 1 ciocoOw1 €€ mepepaboTku HEPTH.

38 [IpuMeHeHne MpoayKTOB MepepadoTKH
HepTH

19 I'eneTnyeckas CBS3b MEXKIY Pa3IMUHBIMU
KJIacCaMH yIJIeBOJI0OPOOB
["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIUHU 3aMEIECHUS
rajoreHa

41 JlelicTBue menoueii Ha




rajoreHnpou3BoIHbIE. B3anmoneictere
JUTAJIOT€HAJIKAHOB C MarHUEM M [IMHKOM

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 10

42 paszaeny «YTriaeBogopOIb»

43 KontponbHas padoTa mo teme
"YraeBogopoas"
[IpenenpHBIC OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHUYECKHH psl, oOmias hopmyIa,

44 CTPOEHUE MOJIEKYJI, U30MEPHUS,
HOMEHKJIATypa, KJIacCuPUKaus,
(u3uvecKre CBONCTBA

45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoOblI moryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB
[IpocTeie 3¢upbl: HOMEHKIIATypa U

47 HU30Mepust, 0COOCHHOCTH (PU3UIECKUX U
XUMHUYECKHUX CBOMCTB
MHOr0oaTOMHBIE CIUPTHI: ITUIICHTINKOJb U

48 TVIMIEPUH, X QU3HYECKUE U XUMHICCKUE
CBOMCTBA

49 CriocoOblI rmoryueHus 1 IpUMEHEHNE
MHOTOQTOMHBIX CITUPTOB

50 @DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCHYHOCTH PeHOMTA

51 XuMu4deckue cBoicTBa (heHoma

52 CriocoOblI rmoryueHus 1 IpUMEeHeHne GeHona

53 [TpakTrueckas padota Ne 2. Permenue




AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«CrupThl 1 PeHOTBI

54

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 10
TEME

55

AJNBIIETUIB M KETOHBI: 3JICKTPOHHOE
CTpOEHUE KapOOHWIIBHOM TPYIIITHI,
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popMmya,
M30MEpHsl © HOMEHKJIATypa

56

ATNbIeruipl ¥ KeTOHBI: (PU3HYECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

57

PeaKI_II/II/I OKHCJICHHUA U KQYCCTBCHHBIC
pCaKkuuu aJibACTUAOB U KETOHOB

58

CriocoObI TTOTy4YeHUs albJICTHIOB M KETOHOB

59

OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

60

W3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoicTBa

61

XHUMUYECKUE CBOMCTBA MPEAETbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIIOT

62

Oco0eHHOCTH CBOWCTB MYPaBbHHOM
KHCJIOTBI. MHOTOOOpa3ne KapOOHOBBIX
KHCIIOT

63

OCOoOEHHOCTH CBOWCTB: HEMPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT




64

[TonsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoOblI moryueHus U IpUMEHEHNE
KapOOHOBBIX KHUCIOT

66

CnoxxHbIe 3(OUPBI: TOMOJIOTHYECKUH P,
obmas popmyia, U30MepHUs U HOMEHKIIATypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacy€THbIX 3a1a4: 110 ypaBHEHUIO
XUMHYECKON PEAKIMU, Ha ONIPEAECIIEHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO
BEILECTBA

69

[TpakTrueckas padota Ne 3. Permenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
"Kap6onoBsie kucioTsl. CrioxHbie 3pupsr”

70

Kupsr: ctpoenue, huzndeckue u
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIIIX
OCTAaTKH HCPCACIBbHBIX JXUPHBIX KHUCJIOT.
2Kupsl B mpupoje

72

Mpbiia Kak COJIM BBICIIIMX KapOOHOBBIX
KHCJIOT, UX Moolee aecTrue. Ilonsarue o
CUHTeTHYeCKUX Motorux cpenctBax (CMC)

73

['eneTn4eckas CBS3b yIieBOAOPOIOB U
KHUCJIOPOJICOACPKAITUX OPTaHUUECKUX
BEILIECTB

74

PacuéTel mo ypaBHEHUSIM XUMHUYECKUX
peakuuii




75

CucreMmarusanuys U 0000ILIeHYE 3HAHUN 10
TEME

76

OO01mas xapakTepuCcTUKa YTIIEBOIOB U
KJIaccHU(UKaLus yrieBoxoB (MOHO-, IU- U
noJIucaxapubl)

77

Momnocaxapusl: puU3MUECKHEe CBOMCTBA U
HaXO0XJIEHHUE B IPUPOJIE

78

[IpumeHneHue rioKo35bl, €€ 3HaUeHuE B
KHU3HEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapupl: caxapo3a, MajbTO3a U JIAKTO34.
HaxoxeHue B npupoie U IpuMeHeHue
JUCaxapui0B

80

ITonmmcaxapuapl: CTpPOCHUE MAaKPOMOJIEKY I,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

81

ITonstHe 00 HNCKYCCTBCHHBIX BOJIOKHaxX

82

Pemenue pacyeTHbIX 337124 Ha ONIPEACIICHUE
JIOJIM BBIXOJIa MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOKHOTO

&3

CucreMmarusanuys U 0000ILIeHYE 3HAHUN 10
pazneny

84

KontponbHas padoTa mo teme
"Kucnopoacoaepxaniyue OpraHu4ecKue
coenuueHus"

85

AMUHBL: KJIaccu(uKaIus, CTpOeHUE
MOJIeKYJI, o0mas popmyia, usomepus,
HOMEHKJIaTypa U (pU3MUECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(paTHIecKux




dAMHHOB

87

AHWINH: CTPOEHHE aHWJINHA, 0COOEHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI moTyueH s 1 IPUMEHEHNE
annaTHIECKUX aMUHOB

89

AMUHOKHCIIOTBI: HOMEHKJIATYypa M U30MEpHs,
¢dusnueckue croiicTBa. OTACIbHEIC
NPEICTABUTENN 0-aMUHOKHUCIIOT

90

XHUMHUYECKHE CBONCTBAa aMUHOKHUCIIOT, UX
OHOJIOrNYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJIN3 NENTHI0B

91

Benku kak mpupoIHbIe TIOJIUMEPHI;
CTPYKTYPHI O€JTKOB

92

XUMHUECKHUE CBOMCTBA OEIIKOB

93

A3oTcozepkalue reTeponuKINnIecKX
COCAUHCHUAX. HyKJIeI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKAs pOJIb

94

[TpakTrueckas padota Ne 4. Permenue
HKCIIEPUMEHTAJIBHBIX 337a4 10 TeEME
«A30TcozepKale OPraHNnYECKUe
COEIMHEHUS

95

[TpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTANIBHBIX 33]a4 I10 TEME
«Pacno3HaBaHue OpraHM4ecKux
COEAUHEHUIN»

96

KontponbHas padoTa mo teme
"A3zoTconepkaniue opraHn4ecKue
coenuueHus"




97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METObl UX CHHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALIs

98

[TnactMaccel. Y Tunm3anus u nepepadoTka
IIJIaCTHUKA

99

DJ1acTOMEpbI: HATYpaJbHbIM CHHTETUYECKHUE
Kayuyku. Pe3una

100

Bosokna: HaTypanbHbIe, HICKYCCTBEHHBIE,
cuHTeTnuyeckue. [lomumepsl ciennaabHOTO
Ha3HAYCHUS

101

[TpakTuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 [0 TeMe
«Pacrio3HaBaHue I1acTMace ¥ BOJIOKOH

102

O06o0uIeHre ¥ CUCTeMaTH3aIMsl U3YYEHHOTO
MaTepuaia 1o Teme "'BbICOKOMOIEKYIIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne undgposbie
o/ Tema ypoka Beero Konrtpoabusie IIpakTHueckue B —
padoThI padoTsbI pecypen
| Atom. CocTaB aTOMHBIX siAep. XUMHAYECKUI 1 0 0
3neMeHT. M30Tornbl
) CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, | 0 0
KBaHTOBBIC YHCIIa
3 Knaccudukanuss XUMIUYeCKUX 3JIEMEHTOB (S-, | 0 0
p-, d-, f-3emenThI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM | 0 0
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 0 0
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB. | 0 0
DNEeKTPOOTPULIATETLHOCTh
[lepuoanueckuii 3akon u [lepronnueckas
7 CHCTeMa XUMMHYEeCKuX daeMeHToB JI. 1. | 0 0
Menpeneesa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU | 0 0
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIAM H
nepuoiaM
9 Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110 1 0 0




TEMEC

10

Buasl xumnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMs KOBAJICHTHOU CBSI3U.
Bonopoanas cBsizb. MexMOIEKyJISIpHbIE
B3aUMOICUCTBHS

11

BaneHnTHOCTb U BaJIeHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUA. THIb
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAxX

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIILEHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0ObI BeIpaXKeHHST KOHIICHTPAITUN
pacTBOpOB

17

Pemienue 3aau ¢ uCnosib30BaHUEM MOHATUN
«MaccoBasi A0Jisl paCTBOPEHHOTO BEIIECTBAY,
«MOJISIpHAsE KOHIEHTPALUS»

18

Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponsHas padora no temam «CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
snemeHnToB .M. Menneneesa», «Ctpoenue
BelecTBa. MHOTooOpas3ue BEIICCTBY

21

Knaccudukanuss XMMHUYeCKHX PEaKIIii B
HEOPraHUYECKOW M OPraHUYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U NMPEBPAICHUs] SHEPTUU NPU
XUMHYECKHUX PEaKIIHIX

22

TennoBbie 3¢ (eKTh XUMUYECKUX pEaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Brraucnenus no YPaBHCHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Kartanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTEPOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme "Baustaue
pa3uyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKOU peakuuu"

27

O6parumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE PAaBHOBECHUE

28

[IpakTrueckas padota Ne 2 o teme "BnusHue
pa3TUYHbBIX (PAKTOPOB HA MOJIOKEHUE
XHMHYECKOTr0 paBHOBecHs"

29

OnekTponuTrdeckas auccounarus. CuabHbie
U cia0bie eKTponuThl. CTereHb




JUucconruannu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'mpaponus coneit. Peakiuu, mpoTekaronue B
pacTBopax 3JMEKTPOIUTOB
[IpaxTuueckas padora Ne 3 o reme

32 "XuMHUYECKHEe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"

3 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Baxneime oKUCIUTENIN U BOCCTAHOBUTEIIN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB BELECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3aMyHbIX TUIIOB

38 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
TeMe "XuMuueckue peakiuu'

19 KoHnTtposbHas padota mo teme "XumMudeckue
peakuun"
[Tonoxenue HemeramwioB B [lepuoanueckoit

40 CHCTEME XMMHYECKHUX deMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomoB. du3nyecKne CBOKMCTBA HEMETAIIIIOB

A1 AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

4 Bonopon: nonyuenue, pusndeckue u

XUMHYECKHE CBOMCTBA [ 'apu bl




43

lamorensl: HAXOXKICHNE B IPUPOJE, CIIOCOOBI
noJTydeHus1, GU3NIECKHUE U XUMHUICCKHE
CBOMCTBA

44

l'anorenoBonopoasl. Baxuermume
KHCJIOPOJICOIEPKALIUE COEANHEHMUS
raJIoreHOB

45

JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI
noJTydeHus rajoreHoB. [IpumeHenme
rajoOreHoOB U UX COCIMHEHUIN

46

[TpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«["anoreHp»

47

Kucnopon: naboparopHble ¥ TPOMBIIITIEHHbIE
CIOCOOBI TOJTyYeHHUS, PU3HUECKUE 1
xuMmudeckue cBorcta. O30H. [Ipumenenne
KHCIIOpOJia M 030HA

48

OKcuabl U IEPOKCUBI

49

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

50

Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI
noJTydeHus1, GU3NIECKHUEe U XUMUICCKHE
CBOMCTBA

51

CepoBonopon, cynbhust

52

Kucnoponconep:xamiye coeAMHEHUSI CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIOTHI

53

[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Cepa u
e€ CoOeTMHEHUS)

54

A30T: HaXOXJICHUE B IPUPOAE, CIOCOOBI




NOJy4YeHUs, GU3NUECKUE U XUMUUYECKHUE
CBOWCTBAa. AMMUAK, HUTPHUJIbI

Kncnopo;[coz[ep-ncamne COCOAMHECHUS a30Ta.

55 . .
OcoOeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IprmeHeHue a30Ta U €ro COCTUHEHUN.
AB3OTHBIC yI0OpECHHS
docdop: HaAXOKAEHUE B IPUPOJIE, CIOCOOBI

57 noJTydeHus1, GU3NIECKHUEe U XUMUICCKHE
cBoricTtBa. Dochuas u Gochun

58 Oxcunst hocdopa, pochopconepxariue
kucinoTsl. Comu HocopHOit KHCTOTHI

59 [Tpumenenue pocdopa u ero coenMHEHMIA.
®dochopHbIe y10OpeHHs
[IpakTuueckas padora Ne 6 Perenue

60 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TeME «A30T U
dbocdop 1 X COeTUHECHUSD
Yraepoa: HaX0XKJICHUE B IPUPOJE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOMCTBA MPUMEHEHUE

6 Oxkcun yrnepona(Il), okcun yriepoga(I1V),
yrOjbHas KUCJIOTa U €€ COU

63 Pemenue 3aga4 pa3auyHbIX TUIIOB
Kpemuuii: HaxoeHre B IPUPOJIE, CIIOCOOBI

64 NOJy4YeHUs, GPU3NUECKUE U XUMUUYECKHUE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpeMHHEBasT KHCIIOTA,
CUJIMKATBI

66 [IprMeHeHne KpEMHHUS U €r0 COCTUHEHUN.




CTGKHO, €TI0 IMOJIYy4YCHHC, BUbI CTCKIIA

67

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

68

Cucremaruszanus U 0000IEHUE 3HAHUHN 110
teme "Hemeramier"

69

KonTponpHas padora o teme "Hemeramst"

70

AHanmm3 pe3yJbTaTOB KOHTPOJIbHON PabOTHI,
KOPPEKIIHS OITMOO0K

71

[Tonoxenune metamios B [lepuoanueckoit
CHUCTEME XMMUYECKUX HJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

72

OO6mue ¢puznyecKkre CBOMCTBA METAIIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6BITy 1 TEXHUKEC

73

Cnnasel MeTaiioB. Koppo3ust meTamioB

74

Pemenne 3aZla4q Pa3JINYHbIX THUIIOB

75

DIJIEKTPOXUMUYECKUI P HANIPSIKEHU N
MeTasuioB. O0IIUe CriocoObl MOTydYeHUs
MCTAJIJIOB

76

OO6mas xapakTeprucTruka MeTaJioB [A-rpynms
[leproanyueckoil CUCTEMbl XUMHUYECKHUX
37eMeHTOB. HaTpuii u kanuii: mogy4yeHue,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
MMPUMCHCHHUC MMPOCTHIX BCUICCTB U UX
COEMHEHU I

77

OO6mas xapaktepuctruka meTayuioB ITA-
rpynnsl [lepuoandeckoi cucTeMbl
XAMHUYECKUX 3JIEMEHTOB. MarHuii ¥ KaJIbIIU:
nosydeHue, PU3NIeCKue i XUMUIECKIE




CBOﬁCTBa, HpI/IMeHeHI/Ie HpOCTBIX BCIICCTB U
UX COCOUHEHUN

78

JXéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

79

AoMUHUN: TTOJTyYeHUE, PU3HIECKUE 1
XMMHYECKHE CBONCTBA, IPUMEHEHHE

80

AmMoTepHbIe CBOICTBA OKCHIA U THIPOKCHUIA
AITIOMUHMUS], TUIPOKCOKOMIUIEKCHI aTFOMUHUS,
WX TIPUMCHEHHUE

81

Pemenne 3aZla4 Pa3JINYHbIX THUIIOB

82

[TpakTuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«MeTtaibl rI1aBHBIX MOATPYIIID)

&3

OO01mast xapaKTeprcTUKa METaNIOB TTOOOYHBIX
noarpymn (b-rpynmn) ITepuoanueckoit
CUCTEMBI XUMHYECKUX DJIEMEHTOB

84

Pur3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX IPUMEHEHUE

85

Baxwueiime coeqMHEHNs] MapTraHIa.
[lepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

Du3nYECKUEe U XMMUYECKHE CBOMCTBA kKeme3a
u ero coenuHenuil. [lonyyenre u npumeHenne
CIUIaBOB Xkelle3a

87

dusuyeckue U1 XUMUYECKHUE CBOMCTBA MeIU U
€€ COCIMHEHUM, UX IIPUMEHEHUE

88

dusnyeckre 1 XUMHYECKHUE CBOMCTBA [IMHKA U
€ro COeIMHEHUM, X MPUMEHEHHUE.
I'mapokcokoMmIekcsbl HUHKA




[IpakTuueckas padora Ne 8. Pemenue

89 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Mertaibl TOOOYHBIX MOATPYIIID

90 Pemenue 3a1ay pa3nuyHbIX TUIIOB

91 O600menre U cucTeMaTr3alus n3y4eHHOTO
Marepuaia rno teme "Metamibt"

92 KonTtponsHas padora no teme "MeTtanmibr"

93 AHanmm3 pe3yJbTaTOB KOHTPOJIbHON PabOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B 06ecrieueHnn yCTOMYUBOTO

94 pa3BuUTHs yenoBeyecTBa. [loHsATHE O HaAyYHBIX
METOJIaX UCCIIEIOBAaHUS BEIIECTB
Hayunsbie npuHUUIIBI OpraHU3aluu

95 XUMHUYECKOTO MPOU3BO/JICTBA.
[TpoMbinieHHbIE CIOCOOBI MOTYYSHUS
BaKHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
Cpenbl ¥ €ro MOCIIeCTBUS

97 XuUMUS U 310pOBbE YeloBeKa. JIekapcTBEHHbIE
CpeacTBa

08 Xumug umy. Posas xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 KocMmernueckue u napproMepHbie CpeACTBa.
BberToBas xumus
XuMus B CTPOUTENBCTBE. BaxkHeime

100 CTPOUTEIbHBIC U KOHCTPYKIIUOHHBIE

MaTepHuabl

101

XuMUS B CEIBCKOM X035iicTBE. OpraHndyeckue




U MUHEpaJIbHBIE YA0OpEHUS

102 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110 1

TEMEC

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xwumwus. 11 xknacc. YrnyOnenusiid ypoBeHnb. YueOHuk - Epemun B.B., Ky3smenko H.E.,
Hpo3nos A.A., Jlynun B.B.

2. Xwuwmwus. 10 knacc. Yriny6aeHusiil ypoBeHb. YueOnuk - Epemun B.B., Ky3emenko H.E.,
Hpo3nos A.A., Jlynun B.B.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O6mras meroauka obydenust xumuu B 1mkosie / P. I'. BanoBa,H. A. I'opoawmnosa, /I. O.
Hobpotun u ap.; nmox pen. P. I'. MBanoroii. — M.: [Ipoda—319c.(Poccuiickas axameMus
A.A. Kasepuna, P.I'. BanoBa. ['n. HopmaTuBHas 6a3a xummuueckoro oOpa3oBaHHs B
cpenneit mkone. — C. 6-27

2. Tlenmaroruka: yue0. mocobue un-toB / mof. pen. 0. K. babanckoro. — M.: [Ipocenienue,
1983 — C. 197

3. CaupunenkoBa H. B., Craxanosa [IpenenbHble: alkaHbl U UKIOATKAHBI // XUMUS IS
MIKOTBHUKOB. — 2019 — No 1 (mpuiokeHue K )XypHaIy).

4. Xumwus. Ilnanmpyembie pe3ynbrarel. Cucrema 3amaHuil. 8—9 Kiaccel: mocoOue Jist
yunTenen oomeoopazonar. P. I'. IBanoga, 1. 0. [lo6potun; nox. pex. I'. C. Kosaneroii,
O. b. JlorunoBoii. — M.: Ilpocemenue. — 2013 — 128 c¢. (Paboraem mo HOBBIM
CTaHJapTaMm).

5. Xumus. PemeHune 3anaHuil MOBBILIEHHOTO M BBICOKOIO YpPOBHA CIOXKHOCTH. Kak
NOJY4YUTh MakcuMaybHbeld Oamn Ha EI'D: yuel. mocobme / A. A. Kasepuna, I'. H.
MonuanoBa, H. B. Csupuaenkona, C. B. Craxanosa. — M.: Untemnekr-Lentp, 2015 —
216 c.

6. Xwumusa. Tematuueckuii KoHTpoab. 8—9 kmaccel / A. A. KaBepuna, I'. H. Momuanora, M.
I'. Cractuna. — M.: HarmmonanpHoe oOpazoBanue, 2022 — 160 c. (PI'OC. Tematnueckuit
KOHTPOJIB).

7. Ho6porun /. FO. Kontponupyromas GyHKIHs IIKOJIEHOTO XUMUYECKOTO IKCIIEPUMEHTA
// Xumus B mkone. — 2017 — Ne 3 — C. 47-50.

8. Epemun B. B. Xumus. 10 xnacc: yriny0. yposens: B. B. Epemun, H. E. Ky3smenxo, B. U.
Tepenun u np. — 5-¢ usa., crepeorurt. — M.: JIpoda, 2018 — 446 c.

9. Eporrun J. I1., Humkun E. A. Meroanka pemienus 3a1a4 mo XUMMHU: yued. mocodue ams
CTYJICHTOB II€Jl. UH-TOB 10 OMoJI. U XuM. criet. — M.: [Ipocsemienue, 1989 — 176 c.

10. 3notHukoB D. I'. XuMHUYECKH SKCIEPUMEHT Kak creruduyeckuii Metoq oOydeHus //
[TepBoe centsiopst. — 2007 — Ne 24 — C. 18-25.

11. KaBepuna A. A. O BocIHTAaTeNIbHOM MOTEHIIMAIEC yYEOHOTO MpeaMeTra «XHUMHS» B
obmieoOpaszoBarenbHOi mkone // Xumus B mkoie. — 2020 — Ne 9 — C. 16-22.

12. KaBepuna A. A., Monuanosa I'. H., CBupunenkoa H. B., Cuactuna M. I'. U3 omnbiTa
pa3paboTKu 3aaHUI 1O OICHKE €CTECTBEHHO-HAYYHOW IPAMOTHOCTH IIKOJIHHUKOB MPH
oO0yuennu xumuu // Ilenarornueckue usmepenns. — 2017 — C. 91-96.



13. Momnuyanosa I'. H., Cuactuaa M. I'. KonndecTBeHHEBIE OTHOIICHHS B XUMHH // XUMUS 115
KOJBHUKOB. — 2020 — Ne 4 — C. 54-62.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

1. http://www.chemnet.ru ['azera « Xumus» u cailT Ui yuutens «5 uay Ha ypoK XUMHUID»

2. http://him.1september.ru Equnas xomnexius LIOP: IlpeqmeTHas KomneKus « XUMHUSDY

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
skcnepuMenThl: xumus. Komnekuus Poccuniickoro o0meodpa3zoBaTenbHOTo mopraia

4. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

5. http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHUH

6. http://chem.rusolymp.ru Opranuyeckass XUMUs: IJIEKTPOHHBIN Y4eOHUK JIsi CpeaHE
IIKOJIBI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBINA yU4EeOHUK

8. http://www hemi.nsu.ru OTKpBITBIH KOJIEK: XUMHUS

9. http://www.chemistry.ru JlucranunoHHas oJMMIuaaa o XUMMH:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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