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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpaMma 1Mo XMMHHM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpazoBaTenbHON MpOrpaMMBbl CpEIHETO o011ero
oOpazoBanusi(DOIl COO), npencraBneHHsix B denepalbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmuu mnpenonaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTpamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTparernn pa3BuTus BocnuTtaHuss B Poccuiickoit
Oepnepanuu Ha nepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsT Ha YPOBHE YIUIYOJIEHHOTO H3Y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpazoBaHus yuammxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B ycIoBHSX —auddepeHIIMpOBaHHOTO,
npo¢uiabHOro oOOyuYeHus, MPHU3BaHO O0OecIeyuTh O0O0IIe00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBHM KU3HU B COLIMYME, a TaKXKe JJIs
NPOJOJDKEHUS O0y4YeHUsi B OpraHu3alusx NpodeccHoHanbHOTO 00pa30oBaHUs, B
KOTOPBIX XUMHUSI SIBIISICTCSI OJTHON U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XuMuu Ha3HAuYC€HHE MpeaMeTa «XUMHS» TMOJIy4daeT
NOoAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolIMMHU
nonoxkenusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHusl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETEIHLCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMON MO
XUMHUH (PYHKINU:

e HH(DOPMALMOHHO-METOJUYECKAsA, peau3alus KOTOpoh oOecreynuBaer
MOJIy4YeHHE MPEACTaBICHUS] O IENsIX, COAEp>KaHUU, OOIIel CcTpaTteruu
00y4eHMs, BOCITUTAHUS U PAa3BUTHS O0YUYaAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y9aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeneseHue: NPHUHIMIIOB CTPYKTYPUPOBAHUA U MOCJIEI0BATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIUYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHHIO COMEPKATEIHLHONH OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTeNbHBIX OCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOW arrectaliud B (OpME EAMHOr0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajig yriyOJIE€HHOTO U3YYEHUS! XUMUU:



e YCTAHaBIMBAET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduiell, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e JA€T NMPUMEPHOE pacmlpelie]ieHue y4yeOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3Y4YEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yrIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHON XapaKTEPUCTHKU
IUTAaHUPYEMBIX  PE3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMbl CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-MTO3HABATENbHBIX  JACHCTBUI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus peIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpaMMe MO XMMHUHU IMPETyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi. 3a mpenenamMyd YCTAHOBJICHHOW MPOTPAMMOM 1O XUMUU
00s13aTeNbHON (MHBapUAHTHON) COCTABIAIONICH COAEpKAHUS Y4EOHOTrO MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOM COCTaBISIOLIEH,
KOTOpasi J0JKHA OMPENEsAThCS B COOTBETCTBUMU C HANPABICHHEM KOHKPETHOTO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyaidbHbiMU mnojiokeHusMu DPI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro u yriayOJIEHHOTO YpPOBHEM B cHCTEME
nuddepeHIMpOBaHHOTO OOYYEHHs HAa YPOBHE CpEAHEro OoOIIero ooOpa3oBaHUS
XUMHUSI Ha YpOBHE YINYOJEHHOIO U3Y4YEHHUS HANpaBJeH Ha pealnd3aluio
IPEEeMCTBEHHOCTH €  MOCJEIYIOIIMM  JTalOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsI B paMKax M3yYeHHUS CIEHUANbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX U OPraHU3AIUsIX CpeIHero npoecCUoHaIbHOTO
oOpa3zoBanusi. B 3Tol CBsI3u u3ydyeHHE mpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacUIMpeHue U  yriyOJIeHHEe TEeOpeTHYeCKOW U
IMPAKTHUYECKON MOJATOTOBKU OOYYaroMIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
0oOy4eHHs1, B TOM YHUCIIE C MEPCIIEKTHUBON MOCIEAYIONIEr0 MOIYyYeHUsI XUMHUYECKOTO
o0pa3oBaHus B OpraHu3alusax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk IaHUPYEeMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPAaMMBI CpeaHero ooOI1ero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHX
OOIIEMHTEIUIEKTYa bHBIX YMEHHUH, YMEHUHN palMoHaIM3alui y4eOHOTro Tpyla U
00OOIIEHHBIX  CIOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUILTTNHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocTaBngmuMy IpeaMera «XUMHUsS» Ha YpPOBHE YIiyOJIEHHOIO M3y4€HUs
ABIAIOTCS yriyOnéHHele Kypcbl — «Opranuueckas xuMmus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeaeneHun moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3ali COAEpXKaHUs 3TUX KypCcOB B IMporpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOiaEHHOTO
YPOBHEHN U3yUYeHUs peaMeTa.

OcHoBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISieT COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMH, OTHOCALIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeameTa. JTa CUCTEMA
3HaHUW TIOJy4yaeT OIpENeNEHHOE TEOPETUUECKOEe JOINOJHEHHUE, I03BOJIIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4YeHHs Mpeamera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAX MX COCAMHEHMH HAa OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IPEICTaBICHUNA O CTPOEHUHM BELIECTBA, XMMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKIMM, pacCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMHUYECKOW KUHETUKU
U TEepMOJAMHAMHUKH. M3ydyeHwe nepuoaudyeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XMMMYECKHUX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHMYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XMUMHUYECKasl CBS3b
OOBSACHSETCS C TOYKU 3PEHUS SHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKH 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3yuenue
TUNIOB ~ peakuui  JOomojHseTcss  (GOopMHpOBAaHHMEM  MpEACTaBICHUM 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIVIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHumdeckoil XMMHUU NPU PACCMOTPEHMM PEAKIIMOHHOW CHOCOOHOCTH
COEIMHEHUH yaenseTcss 0coboe BHUMaHHE BOIpPOcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COJCPKAHUE KYpCOB XHMHHU
yIIyOJIEHHOTO YPOBHS M3Y4YEHHUs JIJIsl KJIACCOB OIpPEEIEHHOr0 nNpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy MW XapakTep JONOJHEHUM K o0meil cucreme
IpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa I KJIacCOB XUMUKO-(PHU3ndeckoro mpoduis Ooiblioe
3HaueHue OyIyT UMETh 3JEMEHTHl Y4eOHOro marepuana no odmei xumuu. Ilpu
U3y4YEHUU IIpeAMeTa B JAHHOM Cllydyae aKLIEeHT OyJneT caejlaH Ha OOLIHOCTh
METOJ0B MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJeKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUM, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIN3d, NPEACTABICHUSA O
CTPOECHUU BEILECTB U APYTOE€.

B TO xe BpeMs B coaepKaHMM IIpeaMeTa Ui KJIACCOB  XMMHKO-
ouosioruyeckoro npoduiisi 60IbIINK yAEIbHBIN BeC OyJeT MMETh OpraHuvyecKas
xuMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTh st Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMIHJbI, OCNKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAax IPEICTaBUTENICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTH MPOLIECCOB (POTOCHHTE3A, JbIXaHUS, MTUIIIEBAPEHUSI.

B mnmane QopmupoBaHUs OCHOB HAay4YHOTO MHMPOBO33PEHHS, OCBOCHHUS
oOLIEHaYYHBIX METOAOB IMO3HAHUS U ONbITa MPAKTUYECKOTO IPUMEHEHHUSI HayUHbIX
3HaHUW H3ydyeHHE npeaMera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMU TMpEAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HAy4yHBIE MpeaMeTsl», «MaTtematuka u
uHpopMaTuka» u «Pycckuil sI3pIK U TUTEPATYpay.

ITpu wn3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHUMHU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTUUECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemienne
TOM 3aJaud Ha YIrayOJnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa Mpearosaraet
peann3anunIo TaKuX LeJen, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyllel ponu B oOecrnedeHuH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoljeM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX NUCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalrMoOHAIBHOTO MPHUPOAONOIb30BaHusA, B (HOPMUPOBAHUH
MUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpeae;

e OCBOCHME CHUCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB W TEOPUN XHMHH, COBPEMEHHBIX IPEIACTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHUS XUMWUYECKUX PEaKUHH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAyYHBIX TPUHITUTIAX XUMHUYECKOT'O ITPOU3BOICTRA;

dbopmupoBaHue y O0yJaroIIIXCsl OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW Ui OOBSCHCHHS
KJIFOYEBBIX HWJCH M MPOOJeM COBPEMEHHOW XWUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUN, UMEIONINX €CTCCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs TPoOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHUS,
aHaJI3a ¥ OLCHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHON C
XUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIECTB;

yrayOJIeHWe  TPEJCTaBJICHWA O  HAyYHbIX  MeEToJaX  IO3HaHWS,
HEOOXOJUMBIX I TPUOOPETEHUST YMEHUH OPUCHTHUPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBJICHUHM, HMMEIOIIMX MECTO B
IPHUPOJIC, B IPAKTUYECKON EATEITHHOCTH M MTOBCEHCBHOM YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1EI0CTHOM CHCTEMBI CpelHero oO0miero oOpa3oBaHHs MPH W3YYCHHUU
npeamera «XuUMHs» Ha  YriayOJI€HHOM YpOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 3a/1a4H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIEOBAHUM B XUMHUH, (POpPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIUTAHHIO Ha OCHOBE  YCBOCHMUS
00I1IeUeIOBEUECKHUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIBbHBIX NHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHoCcTel oOydaronuxcsi, (GOpMUPOBaHHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K C€aMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAaHUIO KaK
YCIIOBHIO YCTIEIITHON TIPO(eCcCHOHaIbHOM U O0IIECTBEHHOM JAEATEIHHOCTH,
OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 3J0POBbI0 U MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaHUS,
pa3BUTHE DKOJIOTHYECKOUW KYJIbTYpPbhI, TPUOOPETEHUE OMBbITa OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOU NESITEIbHOCTH.

OO6111ee YUCI0 YacoB, MPEAYCMOTPEHHBIX AJI M3YYEHUS] XUMHUHU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero obimiero oOpaszoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hezenmo), B 11 kitacce — 102 yaca (3 yaca B HEJIeINI0).



COJEPKXAHUE OBYUEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMMH.

[IpenMer W 3HAauYCHHWE OPraHUYECKOW XUMHUH, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHME aToMa VIiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aTroMa yriaepoaa. XWMHUYEecKas CBA3b B
OpTraHUYECKUX COCAMHEHUSX. Tumbl TruOpUAM3alMU aTOMHBIX oOpOuTasen
yraepojia. Mexanusmbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHblii). Tumbl mepeKkphlBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, JBOMHAs U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBsI3ed B MOJIEKyJax
oprannueckux BemecTB. [loHsiTHe 0 cBOOOJHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHusi opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEICTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUN. MONeKynsIpHble H  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyNbl pa3iU4HBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHA,
ckenetHass. M3omepus. Buabsl H30Mepuu: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YPPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBIN 3D EKThI).

[IpencraBnenne o knaccupukaumum opraHmdeckux BemiecTB. [lonsTne o
dbyHkuroHansHOM rpymnmne. 'omonorus. 'omonoruueckue psabl. CuctemaTuieckas
HOoMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUS
OTZEJIbHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH W KiIacCHU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCNEpUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB WU MX MPEBPALLCHUI:
O3HAaKOMJIEHWE ¢ oO0pa3liaMd OpraHMYeCKHMX BEUIECTB M MarepuajaMyd Ha HX
OCHOBE, OMNBITHl II0 MNPEBPALICHUIO OPTAaHUYECKHX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMosioruueckuil paj ankaHoB, oOuias popMyia, HOMEHKIATypa U
M30MepHs. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJIKaHOB, SP -
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWCTBA
aJIKaHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMELICHUs, W30MEpHU3alllH,
JNErHIpUPOBaHUs, LUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILCHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOmas ¢popmyna, HOMEHKIaTypa U uzoMmepus. Oco0eHHOCTH
CTPOCHHUSI M XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIMKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoankaHoB. CHocoObl MOMydeHus u
IIPUMEHEHUE UKIIOATKAHOB.

Ankenbl. 'oMonoruueckuil psii ankeHoB, oomas (Gopmyia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AalKeHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reomeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKUUU IMPUCOCIUHEHUS, 3aMELIEHUS B O-ITOJOKECHHE
IpU JBOMHOW CBSI3M, MOJMMEpHU3aUud U OkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiy Ha IBOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaaunensl. Knaccudukamus ankaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJKaIueHOB.

Anxunbl. 'oMonOrudeckuil psii alkuHOB, 001mas popmMyia, HOMEHKIATypa U
U30MeEpHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJKWHOB, Sp-
ruOpuan3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKWHOB.
XWMUYECKHE  CBOMCTBA:  pEAKUMU  IPUCOCOUHEHHS, JIUMEPHU3ALUM U
TpUMEpPH3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA AIKUHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTydYeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTHUecKue YIJIeBOAOPOAbl (apeHbl). ['oMoIOrMUecKuil psiji apeHOB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA aPEHOB. XUMUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIUU 3aMeIlleHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJAHOM pPaAuKalle, PEAKUWH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAJUKaoB, KapOOKCHUIHHOH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOIyYeHHs U
IIPUMEHEHUE apPOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnslii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HegTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas u mpoayKThl ero nepepaborku. Crocoosl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TePMHUYECKH, KaTaTUTHYECKH), PUPOPMUHT, MHPOIIU3.
[Tponykrsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

OJIIEKTPOHHOE CTPOEHWE TaJOrE€HIPOU3BOJHBIX YIVIEBOAOPOIOB. Peaknuun
3aMEIICHUs] TaJoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIILy, LHUAHOIPYIILY,
amuHorpynmy. /[lelicTBHe Ha TaJOr€HNPOM3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWENOYd. B3auMoaelCcTBHE NUTAJIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsTne 0 METaJUIOOPTaHUYECKUX COCIMHEHHUSX. Hcnonb3oBanue
raJIOT€HIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBbITY, TEXHUKE U TIIpU CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB PA3IUYHBIX KiIaccoB (0OeclBEYMBAHUE OPOMHON WM
VOJHOM BOJBI, pacTBOpa IEpMAHraHaTa Kajus, B3aHMMOJCHCTBHE alETUICHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOPOJA B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE 3TUIIEHA U
U3y4eHUE €ro CBOMCTB, o3HaKoMiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uaMu IUIACTMAcC, KaydyyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTIIEBOAOPOIOB U FaJIOrCHIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpO€HHE MOJIEKYJ (Ha MpUMepe
MeTaHoja W 3TaHoyia). ['oMosornueckuit psn, oOmas Qopmyrna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukamus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OIHOATOMHBIX CHUPTOB. BoIoOpoaHble CBSA3M MEXKIAY MOJEKYJIAMH CIHUPTOB.
XHWMHYECKHE CBOMCTBA: pEAKUUU 3aMELICHHsS], JETUAPATALMH, OKHCIICHHS,
B3aUMOJICCTBHE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. J[eMCTBUE ITaHOJIA U METAaHOJIA
Ha opraHu3zM uejoBeka. CrocoObl NOJYYEHHS] U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOCHHOCTH (PU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaroMHele CHOUPTBl — JSTWICHIIUKONb W IHunepuH. dusndeckue Hu
XUMHUYECKUE CBOMCTBA: PEAKLUHU 3aMELICHUS, B3aUMOJIECUCTBUE C OPraHUYeCKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, KAuyeCTBEHHAs peakUus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBnenne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HleiictBue Ha opraHu3m denoBeka. C(CrnocoObl MOJy4YyeHUsT U INPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@eHon. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIASHHME TUIPOKCOTPYIIIBI U
oenszonpHOrO sAapa. Pusmueckue cBoicTBa ¢peHona. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTtBenHsie peakuuu Ha (¢GeHosl. TOKCHYHOCTH (heHoua.
Crioco0OblI osryueHus: U mpuMeHnenue gpenomna. Genondopmanpiaeruatas cMoia.

KapOoHunbHble COeTUHEHHS — albIECTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHOM Tpynmnbl. ['oMosornyecKkue psiibl albJeruI0B U KETOHOB, 00Ias
dopMyna, m3oMepuss M HOMEHKJIaTypa. Pu3zndyeckue CBOICTBA aJIbJETHJIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aQIBACTMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHUCIIEHHE albJeru0B, KAUYECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
Crioco0bl OJTy4eHUs U IPUMEHEHUE AlIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NPEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust U HOMEeHKNaTypa. PU3ndyecKkue CBOUCTBa
OJIHOOCHOBHBIX TMpEAETbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKUMU C YYaCTHEM YIVIEBOJOPOIHOTO paJauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KHUCHOTHL. IloHATHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEAEIbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAasA, OJIEWHOBAasA, JUHONEBAS,
JUHONEeH068as KUCIOThl. CrIOCOOBI OJyYEHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psig, oOuias Qopmyia, H30MEpHUs U
HOMEHKJIaTypa. DHU3NUECKHE M XHUMUYECKUE CBOMCTBA: THAPOJINU3 B KHUCIONM U
LIEJIOYHOM Cpelie.

XKupsl. CtpoeHue, pU3NIeCKUe 1 XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B
KHCJION M 1eNo4YHoM cpene. OCOOEHHOCTH CBOWCTB )KUPOB, COJEPIKALUX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJTM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, AM-
U rnonMcaxapuibel). MoHocaxapuIpl: IUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. duznueckrue CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIUU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue rmOKO3bl, €€
3HAYECHHE B JKU3HEACIATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajJbTo3a U
JakTo3a. BoccTaHaBiIMBamoIKe U HEBOCCTAHABIMBANOIINE AUcaxapuasl. I 'napoaus
nucaxapuoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
[NIMKOT€H M 1eiunojo3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, IJIMKOTeHa U
LEeJUTIoNIo3bl.  PU3NYEeCKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBAa Kpaxmaja: THJIpOJIM3, Ka4eCTBEHHAas PEAKLUs C HOJOM. XUMHUYECKHE
CBOICTBa LIEJUTIOJIO3bI: THAPOJNU3, MOJydeHHue 3(¢upoB neuitonossbl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJIK).



OKCIepUMEHTaIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX MPEBpaAlCHUN:
PacTBOPUMOCTH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTIO COUPTA B AJIBACTUJ HA PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOTO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAauyeCTBEHHbIE PEAKUUU Ha albAeTuibl (C TUAPOKCHIOM
muammuacepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWnepuHa
ruapokcuiom Menu(Il), xumuyeckue CBOICTBAa PacTBOpa YKCYCHOW KHUCIOTHI,
B3aUMOJIEUCTBUE pACTBOpa TNIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE A(DUPBDY.

A3o0Tcoaep:kaniue OpraHn4ecKue cCoeJUHeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue W apoMaTHYECKUE; TIEepBUYHbIEC, BTOPUYHBIE W TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJECHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEICTAaBUTENb AaMUHOB apoMarnyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPYNI aTOMOB B MoJjeKyJse aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KadecTBeHHBbIe peakiiuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUsI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuWIWHA U3
HUTPOOEH301a.

AmuHoxkuciotel. HoMenknatypa u nzomepus. OTaeabHbIE PEACTABUTENM O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nyecKkue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA aMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHYECKUX
COCTMHECHHM, PpEAKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUAOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIW3, ICHATYpaIlus,
KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpaAlCHUN:
pacTBopeHre O€NKOB B BOJE, JeHATypauusi O€JKOB MpHU HAarpeBaHUH, I[BETHHIC
peakuuy Ha O€JIKM, pEeIIEHWE SKCIEPUMEHTAIBHBIX 3a7ad4 [0 TeMaMm
«A3zoTcoaepxariue OPraHUYECKue COEJIMHEHUS 151 «Pacnio3HaBanue
OPTAaHUYECKUX COCAUHEHUID.

BbicokoMoJIeKyJISIPHbIE COeIUHEHMUSI.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
NOJIUMEPU3AIIHS U MTOJIUKOHICHCAIIHS.

[Tonumepnsle wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONUIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJIUMETHIMETAKPWIAT, MOJUKaApOOHATHI,
noJIMATUIIEHTEpePTaNat). Y THin3anus u nepepadoTka IiacTHKa.

DnacToMepsl: HaTYypaJIbHbIN Kay4yK, CUHTETUYECKUE KayqyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBLIN) U CUITUKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KarpoOH U JIaBCaH).

[Tonumepsl CHEIUaTbHOTO Ha3HAYCHUS (Tedion, KeBJIap,
3IIEKTPOTPOBOIAIINE TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpallCHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OHKCIEPUMEHTANbHBIX 3a1ad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxzaenne MonekynspHOW (QOpMYTbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHMYECKOr0 COCIMHEHHS 1o Macce (00BEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBJICHHWE CTPYKTYPHOU (QOpPMYJIbI
OpraHUYECKOTO BEIECTBA HA OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJIyYeHHsI, ONpe/eNieHue JO0JM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanyst MeXXnpeIMETHBIX CBA3€H IPU NU3YYEHUU OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATHM, Tak W TOHATUH, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBICHUE, HAYYHBINA (haKT, TUIOTE3A,
TEOopus, 3aKOH, aHaIMW3, CUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEJb, MOJICIMPOBAHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
OHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI M3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepoTpOPHBIM THUI NMHUTAHUS, OPOKEHUE,



doTrocuHTE3, nbIXaHWE, OEJKW, VYIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mUIEBbIE TNPOIAYKTHl, OCHOBBI pAlMOHAIBHOTO IUTAHUS,
MOIOIIHME CPEJICTBA, MATEPUAIBI U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siaep. XUMUUecKuid aneMmeHT. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaius XuMU4YECKUX JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
ONEeKTpOHHBbIE KOHPUTYpALIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM U BO30YXXIEHHOM COCTOSHUH, 3JIEKTPOHHbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATENBHOCTD.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.A. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHa U Ileproandeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX YJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJHOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoAaM. 3HayeHue
nepuoauueckoro 3akoHa /.M. Menneneena.

XUMHUYECKasi CBs3b. BUIBI XWMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHA,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3W: OOMEHHBIA W
JOHOPHO-AaKLENTOPHBIN. JHEPrus U 1JIMHA CBA3U. [1onspHOCTH, HAITPABIEHHOCTH U
HAChII[aEMOCTh KOBAJICHTHOW CBsi3u. KpaTHbelie cBsizu. BoagoponHas CBs3b.
MexMOoNEeKyJISIPHbIE B3aUMOJEHCTBHUS.

BaneHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha IIpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JMraHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUU.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonatue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrmocoObl BBIpaXEHHsS] KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. Hacelennsie n
HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpuBHATbHBIC
HAa3BaHM OTIEIBHBIX IIPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakluidi B HEOPraHMUECKOH U OpPraHuYeCcKOu
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusiX. TermnoBble 3(PEeKThl XUMUYECKUX PEeaKlUu.
TepMOXUMUYECKUE YPABHEHNS.

CKOpOCTh XMMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIEe peakuu. Katanns u kaTanu3aTtopsl.

OOpatumMble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpPa, AABJIECHNE U KOHIIEHTPALMX BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuyueckas auccormanus. CuibHble U Clla0ble  3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
niesioyHasi. Bomopoaneiii mokasarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIEHUS.
OkucnauTeENs, M BOCCTAHOBUTENb. [IpollEecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxueillie OKHCIUTENTM W BOCCTAHOBUTENW. MeTOA 3JIEKTpPOHHOTO OanaHca.
DNEeKTpoJIn3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pa3oXKEeHHEe TNEPOKCHIAa BOJOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEeaKIMii MIOHHOTO 0OMEHa, OIpeesIeHue
Cpedbl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHUE BIMUSHUS PATUYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEAaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heoprannuyeckasi xXumusi.

[lonoxxenne HemetamoB B Ilepuoguyeckoid CUCTEME  XUMHYECKUX
anemenToB J.M. MenneneeBa u 0cOOEHHOCTH CTpOeHHUs WX aToMOB. Dusznueckue
CBOMCTBAa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEphl,
docdopa u yraeposa).

Bonopon. Ilonydyenue, ¢uznueckue U XHMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH UM HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'MIpuibI.
TONNMBHBIE DIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COCOObI MONyYeHHUs, (PU3NUECKUE U
XMMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmume KUCIOPOACOAEPIKALIUE
COeIMHEHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOObI MOTYYEHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEIUHEHHI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOYYCHUS
Kuciopoaa. @u3nuecKkue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxaenue B mpUpoAe, CIOCOObI MOJy4eHUs, (PU3UUECKHE U
xumudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepoui(IV), oxcun
cepol(VI). CepHucrast u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHL. [IpruMeHeHue cepbl U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONMy4YeHHUs, (punyeckue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCcUabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE yTOOpEHHUS.

®ochop. Haxoxmenwe B mpupome, CHocoObl MOMy4deHUs, (U3HUYECKUE U
xumuueckue cBorictBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa um ero coenuHeHuit. DochopHbIe
yInoOpeHus.

Yrinepoa, HaxoXIeHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIUDHUKAIINN.
du3nyeckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaotra u e
coJId. AKTHUBUPOBAHHBIM yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpOCThIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MmonydeHus, Gu3n4ecKue u
xumudeckue cporctBa. Oxcupn kpemMuusa(IV), kpemHueBas KHUCIOTa, CHIJIMKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeK0, ero NoJiydYeHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B Ileprnoanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O00JIOYEK aToMoB MeTauioB. OoOmue
dbusnueckue cBolicTBa MeTauioB. llpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUNH PpsA  HampspkeHuid  MeTawioB.  OOmme  crnocoObl
MOJTYYEHUS METaJLIOB: TUAPOMETAILTYPIus, MAPOMETAILTYPIusi,
anektpoMmetaiutyprusi. [lonarue o xoppo3un MertamwioB. CrocoOBI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctika MertamioB [A-rpynnsl [lepuonuueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hatpwii u xkanmuii: momydeHue, (QU3UYECKUE U
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE POCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metaioB IIA-rpynmel [lepuoandeckoit cucTeMbl
XUMUYECKUX JJEMEHTOB. Maruvii u KaJbliMii: mosiydeHue, ¢Gu3MYecKue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.



ATIOMHUHWI: TTOy4YeHue, PU3ndecKkne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIECTBAa W €ro coenvHeHud. Am¢oTepHble CBONCTBA OKCHAA U
TUJPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMILIEKCHI AJIFOMUHUS.

OO6miasi  XapakTepucTUKa MeTa/uioB 1oOouHblx moarpynmn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AIIEMEHTOB.

du3nyuecKue U XUMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. Okcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomathl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEeHne Xpoma.

@u3znueckue M XMMHYECKHE CBOMCTBA MApPraHUa M €ro COEIUHEHUI.
Baxwueiimue coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznueckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCUIbI,
ruapokcubsl u conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUeE xeje3a
U €ro CIUIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeanHeHui. [lonydyenue n
MPUMEHEHUE MEJU U €€ COEUHEHUN.

[[uuk: momydeHue, (U3MYECKME W XHMHYECKHE CBOWCTBA. AMGpOTEpHBIS
CBOWCTBA OKCHJIA Y THIPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LMHKA ¥ €r0 COCINHECHUI.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBpaAlCHUN:
u3ydeHrue oOpaslloB HEMETAJUIOB, TopeHHue cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIUIOB C BOJON (BO3MOXKHO HUCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCIHCTBUE IIMHKA M eje3a C pacTBOpPAMH KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI, KATHOH BOJIOPO/ia
U KaTUOHBI METAJUIOB, B3aUMOJECHWCTBUE THUAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTanipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuun B o0ecniedeHnr yCTOWYMBOTO pa3BUTHs yenoBedyecTBa. [lonstue
O HAay4yHbIX METOJAax IIO3HAHUA W METOJOJOTHUM HAYYHOTO MCCIEAOBAHUA.
HayuHble puHIMNBI OpraHu3aluyd XUMUYECKOTO0 TPOU3BOACTBA. IIpombIlieHHbIE
CIOCOOBI MOMYUYEHUs BAXKHEUININX BEIIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpoMbIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XHMMMUYECKOE 3arpsi3HCHUE OKPYKAIOLIEW CpeAbl U €ro IMOCIEACTBHUSA.
Ponb xumun B o6ecriedeHuu 3HEPreTHIecKoil 0€30MacHOCTH.

Xumus U 310pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. POk XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIE 100aBku. Poib xumun B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XMMHH B IOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIILCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaabHbIe YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl auis 35ekTpoHuKd. HaHOoTEXHOTIOTHH.

Pacuérnble 3anaun.

Pacuérter: maccel BemecTBa Wianm 00bEMA Ta30B MO WU3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIMU BEILECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET NpUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IMPOJYKTa
peakiuu, €cCiIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJH W MOJIIPHOMU
KOHIICHTpAallMl BEIIECTBA B pacTBOpE, MOJHM BbIXOJAA MPOAYKTa pPEAKLHUH OT
TEOPETUYECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MeXINpeAMETHBIX CBSI3ed TpU  HM3yUYeHUH OOIIed W
HEOPTaHUYECKOM XMMHH B 11 Kilacce oCymeCTBIIETCS Yepe3 UCIOIb30BaHUE KaK
001X €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, MPUHATHIX B OTIEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MTOHSATHS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIM3, CUHTE3, KIACCH(PUKAIMS, TEPUOIUIHOCTh, HAOITIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3ndecKue BeIMYUHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPT s, Macca.

buonorus: kieTka, opraHusm, 3KocucTema, ornocdepa, MeTadbonn3M, MaKkpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObI, HyKIE€MHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJUIYPIHsl, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmareBTHUUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX



nperaaparoB, MPOMU3BOACTBO KOHCTPYKOHMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» HAa YPOBHE CpPEIHETO
oOmiero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABJISIOUIME: OCO3HAHUE
0OyJaronuMMHUC POCCUUCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU U HOPMaMu TOBEJICHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTh CTABUTH IEJIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD» OTPAXKAIOT
c(hOPMUPOBAHHOCTh ONBITA [MO3HABATEJIBHOW W MPAKTUYECKOM JEeSTENbHOCTU
oOyyJaronuxcs B polecce peam3ali o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OMBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJaronuxcsi B Mpoliecce peanu3aiuy o0pa3oBaTeIbHON AESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TMpPaBWIAX MEXKJIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPH CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BHITIOJHEHUU
XMMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€e Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOUIO
OTEYECTBEHHOW XUMMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JaHHbIE HAyKU €CThb pe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHNN, KPOTMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TIOJYYEHHUU M MOCIEIYIOIIEM
aHam3e MHQOPMAIMH O MEPEAOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOMN
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACh Ha MOPaJbHO-HPaBCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMSI TIOCIEICTBHIA
MOCTYTKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NMOHMMAaHUsA [EHHOCTEH 3M0poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONroAeHHsT TpaBWJl OE30MacCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO ¥  KOJUIGKTHBHOTO
©€301MacHOTO MOBECHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHUKOB, KypEeHHs1);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
JeSITEIIBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JeSITENIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3aj]ad
COILIMATTLHOW HAIMPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCUil pa3TuIHOTO poja, B TOM
YHClie HA OCHOBE MMPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB H
noTpeOHOCTeH 0011IecTBa;

6) 3K0,10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTHYECKU IIEIeCO00Pa3HOT0 OTHOIIEHUS K MPHPOJE KAaK HCTOYHHKY
CYIIIECTBOBAHMSI )KU3HH Ha 3eMIIe;

MOHMMAaHUs TJI00aTBbHOTO XapaKTepa 3KOJOTHYECKHX MpOOJieM, BIUSHUSA
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATILHOU Cpeibl;



OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUH XUMUHU IS
peleHns BONpOoCOB PalMOHAIBHOTO IPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
NPUPOAHON cpefie, YMEHHsSI IMPOTrHO3UMPOBATh HEOJArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUNA U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJOTMYECKOTO MBIILIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B IIO3HABATEIIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeCTaBICHUS 00 OKPYXAlOIIeM MUpPE KaKk O €IUHCTBE IMPHUPOJBI U YEOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MNpoOJeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0COOOW 3HAYUMOCTHM XMMHUHM Uil  COBPEMEHHOMU
IMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH W BaXXHOM pOJM B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBLHONW KyJNbTYPhI, B PEHICHUH TI00aTbHBIX
npo0seM YCTOMYMBOIO PAa3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYeCcKO 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00€CIeueHun
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOMDOPTHON KU3HHU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, HCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJIICHUM OKPYXKAIOIIEro MUpa u
IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4HBIX (AKTOB ¥ UMEIOIMHUXCA JAHHBIX C TIeJNbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0o0oOpa30BaHUIO, K AaKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyZda B pa3IMYHbIX cepax MpoPhecCuoHaIbHON
NESATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MerarnpeamMeTHbI€ pe3yJIbTaThl OCBOEHUSI MPOTPAMMBbI 110 XMMUU Ha YPOBHE
CpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUMMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYy4aIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa H CHCIU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCcCleq0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NEeUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneuynBaronme dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYarOIuXCs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4EOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUMAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
NEVCTBUSIMU.

INo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbI€ el CTBHUS

1) 0a30Bble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENENIATh I NEeATebHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUU WX
JOCTHUKEHHSI, COOTHOCHUTD PE3YJIbTAThI JEATEILHOCTH C MTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICIISITh XapaKTEPHbIC MPU3HAKA TOHITHH W yCTaHABIMBATH MX B3aMMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHHWS ¥ KPUTEPUH JJIs KJIACCH(PHUKAIMU BEHIECTB W
XUMHYECKUX PEaKINi;

YCTaHABIMBATh TMPUYMHHO-CJICJICTBCHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMaTPHUBAEMBbIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIH3yeMbI€ B XUMHUH CUMBOJIUYCCKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUIECKUAN
3HaK (CMMBOJI) DJJIEMEHTa, XHMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUSA:

BJIaJ€Th OCHOBAMH METOJIOB HAyYHOI'O MO3HAHHUS BELIECTB M XUMHUYECKUX
pEeaKUHnii;

dbopMyIMpOBaTh MENN U 33191 UCCIIEIOBAHMS, HCTIOJIB30BaTh MOCTABIICHHBIE
U CaMOCTOSATENbHO C(OPMYJIUPOBAHHBIE BOIMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI Uil (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJICTh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YUEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJ0M
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
0000111eHHS ¥ BBIBOIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pas3IMYHBIX
METO/IOB IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHaIM3UpOBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
IPE/ICTaBICHMUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUHBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATh PA3JIMYHBIC METONbI MPU MOUCKE U
oToope wuHbOpMaIMKM, HEOOXOIUMOM Il BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneaEéHHOro THUIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MH(GOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMPATh  ONTUMAJIbHYIO  (OpMYy  MpEACTaBICHUS
uHopMaru (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NelCTBHUA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TEMBI B XO0J€ AUajIora W/
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTI: CBOH IIPCIJIOKCHUA
OTHOCHUTCIIBHO BBITIOJIHCHUA HpeI[JIO)I(eHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIUCH pe3yIbTaTOB ITO3HABATEIIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIISCTB, peau3alii y9eOHOTO POeKTa, U (OPMYITUPOBATH BBIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIEAOBAHUN ITyTEM COTJIACOBAHMS ITO3HMIIMHA B
X0J1e 00CYXXJIeHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHHMBepcAJbHbIE Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBAaTh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend U 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIlaraéMblii  aJrOpuTM JEHCTBUH IpH
BBIMOJIHEHUH YYE€OHBIX W HCCIEIOBAaTENbCKUX 3ajad, BHIOMpaTh Haubojee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM TMONY4YeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATh CAaMOKOHTPOJb JACATEIbHOCTM HAa OCHOBE CaMOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO XUMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 y4eOHOTOo MpeaMeTa « XUMHUs HaydHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIA
110 OCBOCHHUIO, MHTEPIPETALMU U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI ACSITEIbHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHUW B Pa3IMYHbIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHUEHN. B
IpOorpaMMe II0 XUMHM NPEAMETHBIE pPE3YyJbTaThbl IPEICTABIEHBl IO TOJIaM
WU3YYECHHS.

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XMMHH B CUCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTOHYMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUYECKON U



MUIIEBON O€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHU N paIMoOHAILHOTO
MPUPOOIOIL30BaHNS, B (OPMHUPOBAHUMA MHPOBO33PECHUS W OOIIEH KyJIbTYpPHI
4eJi0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIHNE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWUTANU, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMma, THOpUAM3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHh OKUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, HyHKIIMOHATbHAS
Tpynma, paadkai, CTPYKTypHbie (Gopmynbl  (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI Psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKUE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TMpEeBpalleHUs] DHEPruM IMPU XUMHUYECKHX PpEeaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUW, MHPOBO33PCHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBICHHM; TPEICTABICHUS
0 MeEXaHu3MaX XHMHUYECKUX peaKluui, TepMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM B Me30MepHbId 3 dekTol, opueHTanTsl | u I pona);
(dbakToIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWH U OE30MaCHOM
WCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECCKOU
NEATEIbHOCTH  YeJoBeKa, OOIIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA IPUMEpPE MPOU3BOJICTBA METAHOIIA, MEpepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTEpPHBIC NMPU3HAKU TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHSITHS TPU
OINMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNUN;

c(hOpMUPOBAHHOCTH YMEHUI:

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XMMHUYECKUX PEAKIMI U PACKpbIBaTh UX CYUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKkUMid  MOCPEACTBOM  COCTaBJICHUSA
ANIEKTPOHHOTO OalaHca »JTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHS MX MTOJTHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI;



U3rOTABIUBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTPALUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMI: yCTAHABIUBATh MPUHAAJICKHOCTh M3YYECHHBIX
OpraHUYECKUX BELIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACCy/Tpynne COEJUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
npeaCcTaBUTENed OPraHNYeCKUX BEIIECTB (ITUJICH, alleTHJIEH, TOJMYOJ, TIUIEPUH,
ATUJICHIJIMKOIb, (eHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMLWH, ajJaHuH, MalbTo3a, (PPyKTO3a, aHWIWH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHUE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XUMHYECKON CBSI3U B
OpTraHUYECKUX COEAMHEHUSX (KOBAJCHTHAs W HWOHHAas CBSI3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A. M. bBytnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: aJKAaHOB, IIUKIJIOATKAHOB, aJIKEHOB, aJIKaJUCHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJOB, CIHMPTOB, ajbJAETHAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yTJIeBOAOB (MOHO-, AM- W TOJIMCAXapHUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY  HHUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOPMUPOBAHHOCTh YMEHHUS TMOATBEPKAATb HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYeCKUX COCAMHEHUH OT
KPaTHOCTH ¥ THUIIa KOBAJICHTHOM CBS3U (G- U T-CBSI31), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
Ceipbsi  (HepTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE TPOIYKTOB MEpepadOTKU;

c(OpPMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUS — HAONIOEHUHU, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(peaJbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs MPUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, O0000IleHue,



CHUCTEMAaTHU3AINIO, BBISBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€U — JJISI U3Y4YEHUS
CBOWCTB BEILECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MATEpUaJbHOTO E€JUHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHUHU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPACUYEThl MO XUMHYECKUM
dbopMmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUN C UCMOIb30BAHUEM (PU3MUYECKHUX
BEMYMH (Macca, 00BbEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEMIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
POJYKTaM CrOpaHus, IIIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TIO3UIMUA  DKOJOTUYECKOHW  O€30MacHOCTH  TOCHEJACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkon
BEILIECTB, UCMOJb30BATh MOJYYEHHBIE 3HAHUS JUIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0seM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHHE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YIIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3alad 1O PACMO3HABAHUIO OPTraHUYECKUX BEHIECTB) C COOIIOJEHUEM MPaBUII
0e30macHoro OoOpalleHus C BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyMpoBaTh I€h HWCCIACAOBAHMS, NPEACTABIATH B Pa3nudHON  (popme
pE3yAbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOJo/1aTh MpaBUiia HKOJOTHYECKU I11€1€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJISAX COXPAHEHHUSI CBOETO 3JI0POBBS, OKpYKalolleu
IIPUPOHOM CpEIbl U TOCTHKEHMS €€ yCTOUUYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAas cMbIci nokazaress [IJIK;

aHAJIM3UPOBaTh 11€J1IeCO00PA3HOCTh NMPUMEHEHUS! OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MH(GOpMAIMK B Pa3TUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeacTBa MaccoBor nHGopmanuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(OpMaluio, nepepadaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C MMOCTABJICHHOW y4eOHOH 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYecKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNA: O MAaTepUaJTbHOM €IWHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIEHUM MPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpOBaHUM MHUPOBO33PEHUSI W OOl KyJIbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JO0POBBIO M TPHUPOTHON

cpene;
BJIQJICHNE  CHCTEMOH  XMMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMma,

M30TOTIBI, DJIEKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aToMHBIE OpOUTaN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHIu3aIus aTOMHBIX OpOWTanei, WOH,
MOJIEKYJId, BAaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCJICHHS,
XUMUYecKasi CBsi3b (KOBaJICHTHas, WOHHAs, MeTaUIMYecKas, BOJIOPOJIHAs),
KpUCTaJUIMYECKas pelI€TKa, XUMHUYECKash PEakius, PpacTBOP, DICKTPOIMUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTUYECKAs JUCCOLMALMSA, CTEIEeHb JIHUCCOLMALINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCJIUTENb, BOCCTAHOBUTENb, TEIIOBOW 3(]dekT
XUMHUYECKON PEAKLIMH, CKOPOCTh XUMUYECKOW PEAKIIMHU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOIUTHYECKOU IUCCOLMAIIUMHU, TMEePUOTUIECKUM
3akoH JI.11. MenzaeneeBa, 3aKOH COXPaHEHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMHUUYECKHUX PEAKLHUSIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE ITOHUMAaHUS
MPUYUHHOCTA M CUCTEMHOCTM  XHMHWYECKUX  SBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUS] O CTPOEHHM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEICTABICHHUS O MEXAHU3MAX XUMHUYECKUX
peaKkuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, O XMMHYECKOM PAaBHOBECHHM, PACTBOpPAX W JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEICHHUS O CBOWMCTBAxX, COCTaBe, MOJYy4YeHUH U O€30macHOM
WCIIOJb30BaHUN BAXKHEHUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU
NEATETPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
OINMCAHWUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUM;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHuss (HOpMyNT BEMIECTB W  ypaBHEHUH  XUMHUYECKUX  PEAKIIUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METaUIMuecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKOM CBSI3M M THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBS3H;

chOPMUPOBAHHOCTh ~ YMEHHUH:  KJIACCH(PUIIUPOBATh:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHUECKUE PEAKIIUHU IO PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO
CTENEeHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYacCTHIO Karajau3aTtopa |
JPYTHUE); CAMOCTOSITEIIBHO BHIOMPATh OCHOBAHUS U KPUTEPHH IS KilaccuPpuKauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOro 3aKoHa /.
N. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI J1.N. Menaeneena, HCTIOJIB3YS HOHSTUSI
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE SHEPTreTUYECKHE COCTOSIHHS aTOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U HX
coeluHEeHUH 10 mnepuomamM W rpynmnam Ilepuognueckon cucremsr JI. U.
MenpneneeBa, BaJE€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOITHE
XMMHWYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXK]y HEOPTaHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEaKUUd; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHS HX IMOJHBIX U
COKpAaIlIEHHBIX  HWOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJJFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTECKaHUS
XMMHUYECKUX PEAKIUMU C Y4ETOM KX DHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pPEaKIuh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0I1IMe Hay4yHbIC TMPUHIUIBI XUMHUYECKHX MPOU3BOJICTB; IEJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-T10J1b3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUH O METOAAaX HAYyYHOTO
MO3HAHUS SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJICIMPOBAHHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUU BEILIECTB
U s OOBSICHEHWS XUMHUYECKUX SIBJICHHM, HWMEIOINX MECTO B TIPUPOIE,
MIPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B IIOBCEITHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHATUSAMHU WU TIPEJICTABICHUSIMH JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB JIs
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUYETBL: C HCIOJH30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHAS] KOHLECHTPALUsI»;
MaccChl BEIIECTBAa WJIM 00BEMA ra3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYacTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTrO 3¢ deKTa
peaKkuuu; 3HAYEHUs] BOJAOPOJHOTO MOKA3aTesisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJIMYECTBA BEIISCTBA)
MPOAYKTA PEAKIUM, €CIM OJHO W3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpaA C
OTIPEICIEHHOM MacCOBOM JI0Jiel PacCTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMeECH); MIOJM BBIXOAA MPOAYKTa pPEaKIMu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKH  SKCIEepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOrO  OOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOIO COCTABa HEOPTaHMYECKUX BEILIECTB, OMPEACTICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMONIIBIO HWHIUKATOPOB, HM3YYEHHUE BIIMSHUA
pasnuYHBIX  (PAaKTOPOB HA CKOPOCTh XHMMHUYECKOW PEaKIMH, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertamb»y u  «Hemeramis»y) ¢
coOJIIoZIcHHeM TpaBuiI O€30M1acHOr0 OOpallleHHs C BEIIeCTBAaMU M JIabOpaTOPHBIM
obopynoBanueM, GOpPMYJIUpPOBAaTH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopme pe3yabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUH: COOIOIATH MPABIIIA MTOTH30BAHUS XUMUYECKON
nocyoil u jabopatopHeIM 00OpyJIOBaHWEM, OOpaIleHUS C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIIUSIMH TIO BBITOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1eJIeCO00pa3HOro TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUS CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpelbl U JOCTHXKEHUS €€ YCTOWYMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JICUCTBUSL HA KUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, NOHMUMAas cMbIci nokazareis [IJIK;

c(hOpMUPOBAHHOCTh YMEHH: OCYHIECTBJIATH ILI€JICHANPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEepaTypa, CpelcTBa MaccoBoil mHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadaTeiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON y4ueOHOM 3a1auei.
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HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchbl

Paszgea 1. Teopernyeckue 0CHOBbI XUMUM

Crpoenue atoMa. Ilepnonnueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMUYECKUX 9
anemenToB /1. 1. MenaeneeBa

Ctpoenue BemectBa. MHOrooOpasue

1.2 11 1
BEILIECTB
1.3 XHUMUYECKUE PEAKIINU 19 1 3
Hroro no pasneny 39
Pasznen 2. Heopranuueckast Xumusi
2.1 Hemertamist 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54

Pa3zgen 3. XumMus 1 ;Ku3HbL

31 Mertonnl Mo3HaHUs B XUMHU. XUMUA U 9

JKU3Hb

Uroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[IpenMer 1 3HaUYE€HHE OPraHUYECKON
XUMHH, TIPEICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

DJIEKTPOHHOE CTPOCHHE aToMa yriepoa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSTHHS).
BaseHTHBIC BO3MOXXHOCTH aTOMa yTiepoa

XI/IMI/I‘-ICCKa}I CBsA3b B OpFaHI/I‘IeCKI/IX
COeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUsE OPraHUuYECKUX
coenuHeHuil A. M. byrneposa

Bunsl nzomepuu: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3 PEeKTH B MOJIEKYJIaX OPraHUYECKHX
COCIMHEHUN

[IpencraBnenue o kaaccuukanuu u
cucremarnueckas Homenkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukamnms peakiuii B opraHUu4ecKoi
XUMHH




Cucremarusanus U 0000IeHUE 3HAHUH 110
TEME

AJIKaHBI: TOMOJIOTUYECKUN psil, 001as
dopmyna, HOMEHKIATypa U U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

10

dusnyeckue U XUMUYECKHIE CBOMCTBA
aJIKaHOB

11

HaxoxaeHnue ajikaHOB B IPUPOJIE.
CnocoOsI MoTy4YeHus: ¥ IPUMEHEHNE
AJIKAHOB

12

Huknoankansl: obmiast popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
HOJTYYCHHS U TPUMEHECHUE

13

Pewenne pac4€THBIX 3a1a4 HA
OTIpeieIeHuE MOJIEKYJIIPHON (OPMYIIBI
OpPraHUYECKOT0 BELIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B €r0
cocras. Cucremaru3anus 1 00001IeHE
3HaHWM 10 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyina, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEPUS
AJIKEHOB

15

dusnyeckue U1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




CriocoObI nostyueHust 1 IpUMEHEHNE

16
AJIKEHOB
[Ipakruueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemenue pacu€THbix 3a/1a4 Ha

18 oTpeIeTICHUE MOJICKYJIIPHOH (hOPMYITBI
OpPraHUYECKOT0 BEIECTBA
ATnKanueHbl: CONPSHKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIHMPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOECHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI MOTy4eHUs ¥ IPUMEHEHUE
aJKaJuEeHOB
AJIKWHBI: TOMOJIOTHUECKHH psiJi, 001mas

” dbopMyina, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
¢du3nueckue cBONCTBA

23 XHUMHYECKUE CBOMCTBA ATKHUHOB

24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBSI3b

)5 CrniocoOblI MoTy4eHus ¥ IpUMEHEHne
AJKWHOB

26 Pewenue 3ana4: pac4€Tsl 110 YPaBHEHUIO
XAMHYECKON peaKkuu

7 Cucremarusanys U 0000IeHNEe 3HAHUH 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas




dbopMmyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (U3UIECKUe
CBOMCTBA

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeLLEeHUs
XUMUYECKUE CBOMCTBA APEHOB: PEAKIINHI

30 MIPUCOEIUHEHHUS], OKHCIIEHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHYECKUX CBOMCTB
CTUpOJa
Pewenne pac4€THBIX 3a1a4 HA

32 oTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPTraHUYECKOIO BEIECTBA

3 CriocoObI MOTy4eHUs ¥ IPUMEHEHUE
apeHoB

14 ['eneTnueckast CBA3b MEXKIY Pa3INYHBIMU
KJIACCaMH YTJIEBOJOPOAOB
Pacuérsl 0 ypaBHEHUSAM XUMHYECKHUX

35 peakmuii. Cucremarusanus u 00001eHIe
3HaHWM 1O TeMe

36 [Ipupoansiii ras. IlonyrHsie HeTAHBIE
rasbl

37 KaMeHHbII yroyib 1 TpOAYKTHI €70
nepepaboTKu
Hedtp 1 ciocoOw1 €€ mepepaboTKu.

38 [IpumeHeHne MpoayKTOB nepepadboTKH

HeTH




39

FGHCTI/ILICCKaH CBA3b Mexcny pa3HI/I‘IHLIMI/I
KJIAaCCaMHM YTJICBOJIOPOIOB

40

["amoreHonpon3BOAHBIE YIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMeILEHUs TajJoreHa

41

JlewicTBue 1ienouei Ha
rajoreHnpoun3BoiHbe. B3anmopaencTeue
IUTaJIOreHAJIKaHOB C MAarHUEM U IIUHKOM

42

Cucremarusanys U 0000IeHNEe 3HAHUHN 110
pazneny "YriaeBogopoasr"

43

KonTtponsHas pabora o teme
"Vranesonopoast"

44

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias popmyna,
CTPOEHHUE MOJIEKYJI, H30MEpPHU,
HOMEHKJIaTypa, kiaccuduxanms,
¢du3uueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI MoTy4eHus ¥ IpUMEHEHne
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHsl, 0COOCHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBOUCTB

48

MHOFO&TOMHBIG CHI/IpTBII STHUIJICHIJIMKOJIb 1
I‘JII/II_IepI/IH, ux (1)I/IBI/II-ICCKI/IC U XUMHNYCCKHUC
CBOMCTBA

49

CrniocoOblI MoTy4eHus ¥ IpUMEHEHne




MHOTI'0aTOMHBIX CITUPTOB

@DeHOJI: CTPOCHHUE MOJIEKYIIbI, PU3UYECKUE

50 .
cBoiicTBa. TOKCUYIHOCTH peHOIa

51 XuMHYecKue CBOMCTBa (heHoa

5 CriocoObI MOTy4eHUsT ¥ IPUMEHEHUE
denona
[Ipaktruueckas padota Ne 2. Pemenne

53 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEME
"Crupthl U peHob"

54 Cucremarusanys U 0000IeHNE 3HAHUH 110
TemMe
Anbaerupl ¥ KETOHBI: JIEKTPOHHOE

55 CTpOEHUE KapOOHMIIBHOM TPYIIIIBI;
TOMOJIOTHUYECKUE Psi/Ibl, 001mas opmyia,
M30MepUs U HOMEHKIIATypa

56 Anbaerupl U KeTOHBI: U3UYECKUE
CBOMCTBA; peaKkIuy MPUCOSTUHECHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKkuuy anbJIeruI0B U KETOHOB

58 CriocoOsI MOTy4eHUS abJACTHIOB U
KETOHOB
OHOOCHOBHBIE IIpe/ieNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS HX
MOJICKYT

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOCTBa

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCIIOT




62

OcoOeHHOCTH CBOWCTB MypaBbUHOM
KHCJIOTBI. MHOT000Opa3ue KapOOHOBBIX
KUCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEACIIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTMKApOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BhICIINX
KapOOHOBBIX KHUCIIOT

64

[Tonatue o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI moTydeH s 1 IPUMEHECHNE
KapOOHOBBIX KHUCIIOT

66

CrnoxxHbI€ A(DUPHI: TOMOJIOTHYECKUH P,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a/1a4: IO YPABHEHUIO
XUMHUUYECKON PEAKIINH, Ha ONIpEIEICHHE
MOJIEKYJISIPHOM (HOPMYJIIBI OPraHUYECKOTO
BEILECTBA

69

[Tpaktruueckas padota Ne 3. Pemenne
9KCTIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe
"KapOoHoBsle KucioTsl. CroxHbie 3¢pupsr”

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)

71

OCoOEHHOCTH CBOWCTB JKUPOB,
COACPKAIUX OCTATKH HCTIPCACIBbHBIX




KUPHBIX KUca0T. JXKupsl B npupoae

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Molollee aeiicteue. Ilonsatue o

72 CUHTETHUYECKUX MOIOIUX CPENCTBAX
(CMCO)
['eHeTnyeckas CBSI3b yIIeBOIOPOIOB U

73 KUCJIOPOJCOAEPIKAIIMX OPraHUYECKUX
BELIECTB

74 Pacuérbl o ypaBHEHUSAM XMMHUECKUX
peaxkuuit

75 Cucremaru3zaius u 00001IeHHE 3HAHUH 110
TeEME
OO61mas xapakTepuCcTHKa YIJIEBOAOB U

76 KJaccuuKanus yriaeBoJoB (MOHO-, TU- U
HoJICaxapubl)

77 Monocaxapubl: GU3MUECKUE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

73 IIpuMeHeHue IroKo3bl, €€ 3HAaYCHUE B
KU3HEJEATEIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakrTo3a. Haxoxnenue B npupoze u
IIPUMEHEHHE JUCAXapUI0B
[Tonmucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,

80 bu3NYecKrue U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX

22 Pewenne pacdyeTHbIX 3a1a4 HA

OMpCACIICHUC O BhIXOAA MPOAYKTA




pCakuu OT TCOPECTUICCKU BO3IMOKHOT'O

&3

Cucremarusanys U 0000IeHNE 3HAHUH 110
pazneny

84

KoHnTposnbHast pabota mo Teme
"Kucnopoaconepxxaniyue opraHn4ecKue
coequHenus"

85

AMUHBL: KIacCUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa v (pU3MUYECKHe CBOWCTBA

86

XUMHUECKUE CBOMCTBA anu(paTHIECKUX
aMUHOB

87

AHWINH: CTPOCHUE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHWJIMHA

88

CriocoObI nostyueHust 1 IpUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMHHOKHCIIOTHI: HOMCHKIJIaTypa U
u3oMepHsl, HU3nYecKre CBOMCTBA.
OTI[CJ'H:HBIC npeacTaBUTCIIN O-
AMHMHOKUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTUYECKOE 3HAUYEHHNE aMHUHOKHUCIIOT.
CuHTe3 U TUApPOIN3 NENTHAO0B

91

benku kak mpupoIHbIC TIOJTMMEPHI;
CTPYKTYPHI OCIIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIUe TeTePOITUKINICCKHE
COCINUHCHU . HYKJIGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHE U OUOJIOTHYECKAs POJIb




94

[Ipakruueckas pabora Ne 4. Pemenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coequHenus"

95

[Ipaxruueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"Pacno3HaBaHne OpraHUYECKUX
coequHeHun"

96

KonrtponsHas pabora o teme
"A3zoTcoaeprKalie opraHu4ecKue
coeuHeHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/bI UX CUHTE3a —II0JIUMEPU3ALIUS U
MIOJINKOHICHCALUS

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DJIacTOMEPBI: HATYPATbHBIN
CUHTEeTHYEeCKHE KayuyKu. Pe3nna

100

Bouiokna: HatypanbHbIE, UCKYCCTBEHHBIE,
cuHreTnyeckue. [lonnmepsl cnenuanbHOro
Ha3HaYECHUs

101

[Ipaktruueckas padota Ne 6. Pemenne
BKCHepI/IMeHTaJILHbIX 3a4a4 110 TeMeE
"Pacno3HaBaHue IJIaCTMAcC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3Y4YEHHOI'0 MaTepuasa 1o TemMe
"BricOKOMONIEKYISIpHBIE COETUHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Atom. CocTaB aTOMHBIX siAep. XUMUAYECKUI
sneMeHT. U30Tomb!

CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4ecKux 3J1€MEHTOB (s-,
p-, d-, f-aemenThI)

Pacnpenenenue 351eKTPOHOB 1O aTOMHBIM
opOuTaIsIM

DNeKTPOHHBIE KOH(UTYpAIIUH AaTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSTHHH

DNEeKTPOHHBIE KOH(DUTYypAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[Tepuonnueckuii 3akoH u [leproanueckas
cucTeMa XuMH4ecKux 3aeMeHToB /1. W.
Menaeneesa, CBSI3b C COBPEMEHHOM TEOpUEH
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM 1
nepuojam

Cucremarusanys U 0000IeHNE 3HAHUH 110




TEMC

10

Bunnl xumnueckoii cBa3u. MexaHU3MBbI
00pa3oBaHUS KOBAJICHTHOM CBSI3U.
Bonoponnas cBsi3b. MexMoneKkysapHbie
B3aNMOICHCTBHS

11

BaneHnTHOCTh U BaJleHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12

HpeI[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHU. THUIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIOUAHBIX PaCTBOPAX

15

VcTrHHBIE PaCTBOPBI: HACHIIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

16

Crioco0ObI BeIpaXKCHHS KOHIICHTPAIIUH
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM TTOHATHIA
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTsa',
"MoOJIsipHasi KOHUEeHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TeEME




20

KonrtponsHas padora no temam "Ctpoenue
aroMa. [leproanueckuii 3aKOH 1
[Tepunonnueckas cucTeMa XMMHUYECKUX
anemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTn"

21

Knaccudukanus XuMHYeCKHX PEaKIHii B
HEOPraHUYECKON M OPraHUYE€CKON XUMHUH.
3aKOH COXpaHEHHs MAacChl BEILIECTB; 3aKOH
COXpaHEHHUS U PEBPAIICHHS SHEPTUU TPU
XUMHUYECKHUX PEeaKIMIX

22

TennoBble 3¢ (HEeKThl XUMUYECKUX PEeaKIuil.
Tepmoxummuyeckne ypaBHEHHUS

23

Breraucnenus mo YpPaBHCHHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XUMHUUYECKOH peakinu, eé
3aBHCHUMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanu3 u katanuzatopsl

25

['oMoreHHbIE U T€TEPOreHHbIE PEAKIIT

26

[Ipaxtuueckas padora Ne 1 o reme
"BaustHue pa3nuYHbIX (GaKTOpPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

OO6patumbie 1 HEOOPATUMBIC PEAKITHH.
XUMHUYECKOE paBHOBECHUE

28

[IpakTruueckas padota Ne 2 o Teme
"BrnustHue pa3nudHbIX GakToOpoB HA
MOJI0KEHNE XUMHYECKOTO PaBHOBECHS"

29

DnekTponuTrdeckas auccounarus. CuibHbie
U crabbie AeKTponuThl. CTeneHb




JUucconmuanu

Nonnoe npousBenenne Boasl. Cpena BOIHBIX

30 pactBopoB. Bonoponusiit nokasareins (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax 3JIEKTPOJUTOB
[Ipaxtuueckas padora Ne 3 o reme

32 "XUMHUYECKUE PeaKIuy B pacTBOpaxX
3JIEKTPOJUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxuennme oKUCIUTeNu U
BOCCTaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB

36 Pemenue 3a1au pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

38 CuctemaTu3anus ¥ 0000IIeHUEe 3HAHUH 110
teMe "XumMuueckue peakiuun'

39 KoHnTposbHas padota mo teme "XuMudeckue
peakuu"
[Tonoxxenue HemetaioB B [leproanueckoit

40 CHCTEeME XUMHYEeCKuX 3aeMeHToB /1. W.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIIOB

A1 AnoTponusi HEMETauIoB (Ha IpUMEpe

KHCJIOPOJIa, cepbl, hocdopa u yriaeposia)




Bognopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ uapu bl
lanmorensl: HAXOXIEHHUE B IPUPOJIE, CIIOCOOBI

43 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBONCTBA
I"anorenoBonopoasl. Baxxuenme

44 KUCJIOPOJCOAEPIKAIINE COCTMHEHUS
rajoreHoB
JlaGopaTopHbIe U IPOMBIIINICHHBIE CITOCOOBI

45 noiy4deHus rajnoreHoB. [I[pumenenune
rajJIOr€HOB U X COE€IUHEHUN
[Ipaxtuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIIICHHBIE CTIOCOOBI MOTYYCHHSI,
¢u3uueckre U XuMHUYecKre cBoiicTBa. O30H.
[TpumeHeHue KucIopoia U 030Ha

48 Oxcuapl ¥ NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaXOXKJIEHUE B IPUPOJIE, CITOCOOBI

50 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBONCTBA

51 CepoBoaopo, CyIbpuasl

5 Kucnoponacoaepkamue coeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI

53 [Ipaxtuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe "Cepa u




eé coequHeHms"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55 Kucnoponcoaepxaiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
A3OTHBIC yIOOpEHHUSI
docdop: HaXOkKAECHUE B IPUPOJE, CIOCOOBI

57 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcuasl hochopa, pocdopcoaepxarniie
KkucJIoThl. Conu ochOpHON KUCIOTHI

59 [Tpumenenue pocdopa u ero CoeJMHEHUH.
®docdopHbie y1oOpeHust
[Ipaxtuueckas pabora Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 33724 110 TeMe "A30T U
docdop u ux coequHeHus"
VYrnepoa: HaxoXIeHUE B PUPO/IE,

61 QIIOTPONHBIE MOAU(DUKALNY; PU3NUECKUE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

6 Oxkcua yrnepona(Il), 03<c1/1;[ yraepona(IV),
yroJibHas KMCJIOTa U €€ CONH

63 Pemenue 3a1au pa3nu4HbIX TUIIOB
Kpemunii: HaX0XaeHHE B IPUPOJIE, CTIOCOOBI

64 MOJTy4eHUS, GU3MIECKUE U XUMHUYECKUE
CBOMCTBA

65 Oxkcua kpemausa(IV), kpemHHEBasT KHCIIOTA,




CHUJIMKATbhI

[IprMeHeHrne KpeEMHHUS U €r0 COCTMHEHU M.

66 CrexJ10, €ro noixy4eHue, BUIbl CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUIN 110
teme "Hemeramibr"

69 KoHnTtposbhas padora nmo teme "Hemerammsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHSI OIHO0K
[Tonoxxenue MmetaiioB B [lepuoanyeckoit

71 CHUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI04Y€K aTOMOB METaJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAJIOB.
[IpuMmeHeHre MeTaIOB B OBITY U TEXHUKE

73 CnuaBel MeTaiioB. Koppo3ust MmeTamioB

74 Pewrenue 3ana4 pa3au4HbIX TUIIOB
DNIEKTPOXUMHUYECKUH Pl HAIPSIKCHU I

75 MeTauioB. OOIIHe CIOCOOBI MOTYYEHUS
METaJIJIOB
OO01mas xapakTepucThKa MeTamuioB [A-
rpynmnsl [leppoandeckoi cuctemMbl

76 XUMHYECKHUX JIeMEeHTOB. HaTpuii u kanuid:
nojiyueHue, pU3ndeckue U XMMHUUECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mas xapakrepuctuka MetayuioB I1A-

rpynmnsl [leprpoandeckoi cuctemMbl




XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBLIMI: ToJTydeHne, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB M UX COCTMHEHUMN

78

JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs

79

AOMUHUI: TIOJTy9eHHE, PU3NIECKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmMdoTepHbIE CBOMCTBA OKCH/IA U
THIIPOKCUA ATFOMHUHUS,
THJIPOKCOKOMITIICKCHI ATFOMUHHUS, UX
pUMEHECHUE

81

Pemenue 3aZla4q Pa3JINYHbIX THUIIOB

82

[Ipaktruueckas padota Ne 7. Pemenne
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTasisl ITIaBHBIX MOArpyHn”

83

OO0m1as XxapakKTepUCTHKA METAIIIOB
no6ouyHbIX ToArpym (b-rpyrmm)
[leproanyueckoil CUCTEMbI XUMHYECKHUX
9JIEMEHTOB

84

Du3nyYecKrue 1 XUMUYECKHE CBOICTBA XpoMa
U €r0 COeAMHEHUM, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS MapraHia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusnyeckue 1 XUMUIECKUE CBOMCTBA Kelle3a
u ero coenuHeHu. llomydenue u
IIPUMEHEHHUE CILJIaBOB XKeJe3a

87

dusnyeckue U XUMUYECKHE CBOMCTBA MEeIU U




€€ COCIMHEHU, UX IIPUMEHEHUE

dusnyeckre 1 XUMHYECKHE CBOMCTBA [IMHKA

88 U €r0 COEMHEHUN, UX IPUMEHEHHE.
I'mapokcokoMIIEKChl HUHKA
[Ipaktrueckas padota Ne 8. Pemenne

89 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Mertasuibl TOOOYHBIX TTOATPyIIT"

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

o1 O06o0011eHNEe U cUCTEeMaTU3aU U3YYEHHOTO
Martepuaina o teme "Mertanibt"

92 KoHnTtponbHast padota mo teme "Metamisr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHSI OIHO0K
Ponp xumuu B 06ecrieueHnn yCTOMYHUBOTO

94 pasButus yenosevectBa. [loHsTHE O
HAY4YHBIX METOJIaX UCCJIeI0BaHUsI BEIIECTB
HayuHnble npuHIUIBI OpraHu3aIu

95 XUMHUYECKOT0 TPOU3BOJICTBA.
[TpoMmblinieHHbIE CTIOCOOBI MOTYYEHUS
Ba)XKHEUINUX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh
CpEeIIbl U €ro MOCJeICTBUS

97 X¥MHA U 310POBbE YEIIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumug mrmy. Posbe xumun B o0ecrieueHnu
[THIIEBON OE30IIaCHOCTH

99 KocmeTtnueckue u napdromepHbie cpeacTBa.

BbriToBas xumus




XuMHs B CTPOUTENLCTBE. BaskHelne
100 CTPOUTEBHBIE U KOHCTPYKI[MOHHBIE
MaTepHuabl

101 XHMHS B CEJIHLCKOM XO3SMCTBE.
Opranuveckrie 1 MUHEpAIIbHBIE YI00peHUs

102 Cucremarusanys U 0000IeHNE 3HAHUH 110
TeEME

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Epemun B.B., Kyssmenko H.E. u np. /mox pen. Jlyauna B.B. Xumus (6a3zoBbrit 10,11 | Opoda

[YPOBCHB).

Epemun B.B., Ky3pmenko H.E. u np. /mox pen. Jlynuna B.B. Xumus 10,11 | Opoda
yriyOJICHHBIA YPOBEHbD).
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