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HOACHUTEJBHASA 3AITUCKA

PabGouas mporpaMma 1Mo XMMHM Ha ypOBHE CPEIHETO OOIIero 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHON o0OpazoBaresbHON pOrpamMMbl CpeIlHETO oO1ero
obpazoBanusi(DOIl COO), npencraBneHHbix B denepalbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenonaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTpaMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
Oenepanuu Ha nepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpazoBaHus ydammxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yCJIOBHSIX AU epeHITMPOBaHHOTO,
npo¢uiabHOr0 OOyuYeHHus, MPU3BAHO OOecleuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TaKXKe s
POJOJDKEHUS O0y4YeHUsI B OpraHu3alusx NpodeccHoHaNbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUSI SIBIISICTCSI OJTHON U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XumMuu Ha3HAu€HHE MpeaMeTa «XUMHS» MOJIy4daeT
NoAPOOHYI0  MHTEPHpPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIIMMU
nonoxkenusiMu PI'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JICH, COJIepKaHusl,
pe3ynbTaToB OOydeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETETBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(OPMAIMOHHO-METOJUYECKAsA, peau3alus KOTOpod oOecreynuBaer
NOJIy4YeHHE MPEACTABICHUSI O IENsIX, COAEp>KaHUU, OOIIel CTpaTeruu
00y4eHMs, BOCITUTAHUS U PA3BUTHS O0YUaAIOIINUXCS CPEIACTBAMU MPEIMETA,
M3y4aeMoOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
onpeneseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M IOCIEAOBATEILHOCTH
U3y4YeHUs Y4eOHOro MaTepuana, KOJIUYECTBEHHBIX W KAYECTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTH)KCHUN OOyJarommxcsi B
paMKax MTOroBOW arrectaliud B (OpME EAUHOrO0 TOCYIaPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUS! XUMUU:



e YCTAHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp)KaHHEe, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduieil, mnpeaycMaTpuBacT
pacmpefieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e JA€T NMPUMEPHOE paclpelieieHue y4yeOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIENIOBATEIbHOCTh H3YYEHHS y4eOHOTO
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTelibHON
IPOrpamMMbl CpEIHETro o01ero oOpa3oBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4E€TOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBUI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus peIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpamMMe MO XMMHUHM IMPETyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUM HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3zoBanmsi. 3a mpenenamMyd YCTAaHOBJICHHOW MPOTPAaMMOM 1O XUMHUU
00s13aTeNbHON (MHBapUAHTHOW) COCTABIIAIONIECH COAEpKAHMS Y4EOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMPENEsAThCS B COOTBETCTBMU C HANPABICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyadbHbiMU mnojiokeHusMu DPI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro u yriayOJIEHHOTO YpPOBHEM B cHCTEME
nuddepeHIupoBaHHOTO OOYYEHHsS HAa YPOBHE CpEAHEro OOIIero ooOpa3oBaHUs
XUMHUSI Ha YpOBHE YINYOJEHHOTO M3Y4YEHHUsl HANpaBJieH Ha pealn3aluio
NPEEeMCTBEHHOCTH €  MOCJEAYIOIIMM  JTalloM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIEHMUANbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX W OPraHM3AIUsIX CpenHero npoecCuoHaIbHOTO
oOpa3zoBanusi. B 3Toi CBsI3u u3ydyeHHE MpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue U  yriayOJieHHe TeOopeTHUYecKoh U
MPAKTUYECKON MOJATOTOBKUA OOYYarOMIMXCsl, BEIOPABIIMX OMPEACIEHHBIN MPOPIIIb
0oOy4eHHs1, B TOM YHUCJIE C IEPCIEKTHUBON MOCIIEAYIOMIEr0 MOJIYyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B OpraHU3aluax MpodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit OI'OC COO Kk IaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI  CpeaHero ooOIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha pelleHHe 3a7ad



BOCIIUTAHMS U COLMAJIBHOTO Pa3BUTHUs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOIIEMHTEIUIEKTYa IbHBIX YMEHUN, YMEHUHN palMoHaIM3alMi y4eOHOrO Tpylaa U
00OOIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIIUX  MEXAUCIUILTUNHAPHBIM,
HaANPEAMETHBIN XapakTep.

CocTaBndomuMy IpeaMera «XHUMHUsS» Ha YpPOBHE YIiyOJIEHHOIO M3y4eHUs
ABIAIOTCS yriyOnéHHele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun moaxoa0B K 0TOOpY U CTPYKTYPHOU
OpraHM3ali COAEpXKaHUs 3TUX KypCOB B MporpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOiaE€HHOTO
YPOBHEHN U3yUYeHUs peaMeTa.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUH U
YMEHMH, OTHOCAIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMaA
3HaHUW TIOJy4yaeT OIpPENENEHHOE TEOPETHUECKOE JOINOJHEHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJI€HHOM YpOBHE H3Yy4YeHHs Mpeamera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PAaCIIMPEHUS U YIIIyOJIeHUs
IPEICTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKIHI, paCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMUUYECKONW KUHETUKU
U TEepMOJAMHAMHUKU. V3ydyeHwe nepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aToma. XUMHUYECKasl CBS3b
OOBSACHSETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHM 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUIIOB ~ peakuui  JOomojHseTcss  (GOpMHpOBAHMEM  MpPEACTaBICHHM 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCIVIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHumdeckoil XMMHUH NPU PaCCMOTPEHMM PEAKLIMOHHOW CHOCOOHOCTH
COEIMHEHUH yaemnseTcss 0coboe BHUMaHHE BOIpOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Oco0oe 3HayeHHWEe UMEET TO, YTO Ha COJCPKAHUE KYpCOB XHMHHU
yIIyOJIEHHOTO YPOBHS M3YYE€HHUS [l KJIACCOB OIPEEIEHHOT0 poduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep J[ONOJHEHMM K o0mei cucreme
IpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa IS KJIacCOB XUMUKO-(Pu3ndyeckoro mpoduis 0oblioe
3HaueHue OyJIyT UMETh 3JEMEHThl Y4eOHOro marepuana no odmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JAHHOM Cllydyae aKLIEeHT OyJIeT caeilaH Ha OOLIHOCTh
METOJI0B MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (PU3HMKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJeKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCcbl M DHEPIrUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOJIU3A, NPEACTABIEHUS O
CTPOECHUH BEILIECTB U APYTOE€.

B TO xe BpemMsa B coaepKaHMM IIpeaMeTa Ui KJIACCOB  XMMHKO-
ouosioruyeckoro nmpoduisi 60JIbIINNA yACIBHBIN BeC OyJeT MMETh OpraHuyeckas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXHOCTh st Oosiee
O0OCTOSITETFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3aluyd  KIETKH  Kak
OMOJIOTHUECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JMIHIbL, OCNKH, YIJIEBOAbI, HYKJIECHHOBBIC
KHCJIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAax IPEICTaBUTENICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIY)KaT OCHOBOW JUIs H3Y4YEHUs
CYILITHOCTH MPOLIECCOB (POTOCHHTE3A, JbIXaHUs, MTUIIIEBAPEHUSI.

B mnnane QopmupoBaHMS OCHOB HAy4YHOIO MHMPOBO33PEHHS, OCBOCHHS
oOLIEHaYYHBIX METOAOB IMO3HAHUS U ONbITa MPAKTUYECKOTO IPUMEHEHUS HayUHBIX
3HaHUW H3ydyeHHe npeaMera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIXx obOnactelt «EcTecTBeHHO-Hay4yHBIE MpenMeThl», «MaTtemaTtuka u
uHpopMaTuka» u «Pycckuil sI3pIK U TUTEPATypay.

ITpu wn3ydyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpazoBaHus (Ha 0a30BOM
YpOBHE), 3aaueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHUMHU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJayd Ha yYriayOJnEHHOM YpOBHE H3y4Y€HHUs IIpeIMeTa Ipearosaraet
peanu3anuio TaKux LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyllel ponu B oOecredeHuH
YCTOMYMBOTO  pa3BUTHUsS  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0jeM
HKOJIOTUYECKOM, IHEPTETUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJMLIMHBI, CO3JaHNN HOBBIX MAaTEPUATIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
o0ecreyeHny palruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUH
MUPOBO33pEHUSI U OOILEH KyJIbTypbl UYEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeAeE;

e OCBOCHHE CHUCTEMBl 3HAHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
NOHATUM, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHWs XMUMWUYECKUX PEAKLHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX TPUHITUTIAX XUMHUYECKOT'O TTPOU3BOICTRA,;

dbopmupoBaHue y O0yJarOIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW I OOBACHCHHUS
KJIFOYEBBIX HWJCH M MPOOJeM COBPEMEHHOW XWUMUH, IJii OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS TPOOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHUS,
aHaJI3a ¥ OLCHKH C MO3UINI SKOJIOTUIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TMPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBS3aHHON C
XUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM H  IMEpepabOTKOM
BEIIECTB;

yrIyOJIeHWe  TPEICTaBJICHWA O  HAyYHbIX  METoJaX  IO3HaHWUS,
HEOOXOJUMBIX I TPUOOPETEHUST YMEHUH OPUEHTHUPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBJICHUM, HMMEIOIIMX MECTO B
IPHUPOJIC, B IPAKTUYECKOU IEATEITIBHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1EI0CTHOM CHCTEMBI CpeAHero oO0miero oOpa3oBaHUs MPU W3YYCHHUU
npeamera «XUMHs» Ha  YIIyOlI€HHOM ypOBHE O0COOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LU U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUN TPHUPOJIPBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIUTAHUIO Ha OCHOBE  YCBOCHMUS
00I1IeU€eIOBEUECKHUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIocoOHOCTEeN oOydaronuxcsi, (GOpMUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K €aMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BAaHUIO KaK
YCIIOBHIO YCTIEIITHON NPO(eCcCHOHaIbHOM U O0IIECTBEHHOM JeATEIHHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbI0 U MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaHUS,
pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOU NESITCIbHOCTH.

OO111ee YUCI0 YacoB, MPEAYCMOTPEHHBIX IJI M3YYEHUS! XUMUHU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero obdimiero oOpaszoBaHus, coctaBiser 204 yacos: B 10 kimacce —
102 yaca (3 yaca B Hezneno), B 11 kitacce — 102 yaca (3 yaca B HEJIeNi0).



COJAEPKXAHUE OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAuYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

DJNEeKTPOHHOE CTPOEHHME aToMa VTriepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aTroMma yriepoaa. XWMHUYEeCKas CBA3b B
OpTraHUYECKUX COEAMHEHUSX. Tumbl TruOpUAM3aMU aTOMHBIX OpOuUTasiel
yraepoja. Mexanusmbl 00pa3oBaHMsi KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TJOHOPHO-
aKuenTopHblii). Tumbl TepeKkphiBaHUS AaTOMHBIX OpOUTaled, G- U T-CBS3U.
OnunapHasi, ABOMHAs U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBsI3ed B MOJIEKyJax
oprannueckux BemecTB. [loHsiTHe 0 CcBOOOJHOM panukane, Hykieopuiae u
anekTpodue.

Teopus cTpoeHusi opranudeckux coeauHennii A.M. byrtnepoBa u
COBPEMEHHBIE MTPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUW. MONeKynsIpHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHA,
ckenetHass. M3omepus. Buabsl H30Mepuun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DnekTpoHHbIE Y)PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBIN 3 eKThI).

[IpencraBnenne o kinaccupuKauuum opraHmdyeckux BemiecTB. [lonsTue o
dbyHkuroHansHOM rpymnmne. 'omonorus. 'omonoruueckue psabl. CuctemaTuueckas
HOMeHkIaTypa opranudeckux coeauHeHuin (IUPAC) u TpuBHanbHbie Ha3BaHUS
OTZEJIBHBIX ITPEACTABUTEIIEH.

Oco0eHHOCTH U KiacCHU(PUKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUs BELIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpraHMYeCKHMX BEUIECTB W MarepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPTaHUYECKMX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyriIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMmonioruueckuil psj ainkaHoB, oOmas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJIKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NYECKHE CBOWCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPHU3ALNH,
JNErHIpUPOBaHUs, UKIU3ALMY, TUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUN PAAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U MPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepus. Oco0eHHOCTH
CTPOCHHSI M XUMHYECKHX CBOMCTB MaiblX (LHMKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIMKJIONEHTAH, IIUKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE LUKIIOATKAHOB.

Ankenbl. ['oMonoruueckuil psii ankeHoB, odmas (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AIIKEHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaineil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @POU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELICHUS B O-ITOJOKEHHE
IIpyU JBOMHOW CBSI3M, MOJUMEpHU3aUuu U OkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukamus aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOMy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. 'oMonOrH4ecKuil psii alKUHOB, 001mas popMyiia, HOMEHKIATYypa U
M30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiysi aTOMHbIX opOuTaneil yriepona. @u3anyeckue CBOMCTBA aJIKHWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  IPUCOCOUHEHHS, JOUMEPHU3ALUM U
TpUMEpPHU3aLNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTy4eHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTHYecKue YIJIeBOAOPOAbl (apeHbl). ['oMoIorMuecKkuil psii apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKre CBOWCTBA apEHOB. XUMUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIUU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaAuKalle, PEAKUWH NPUCOEAUHEHHUS, OKHCICHHE T'OMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpe alKWIbHBIX pPAJUKaloB, KapOOKCHUIBHOH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOIyYeHHS U
IPUMEHEHUE apPOMATUYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnslii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoayKThl ero nepepadorku. Crnocoosl nepepadoTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUUYECKHM, KaTaTUTHYECKHiIl), PUPOPMUHT, MHUPOJIU3.
[Tpoxykrsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIEBOJOPOIOB.

OIIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX YIVIEBOAOPOIOB. Peakuuun
3aMEIICHUs] TajJoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIILy, LHUAHOIPYIILY,
amuHorpynmy. /[lelicTBHe Ha TaJOr€HIPOU3BOJHBIE BOJHOTO W  CIIMPTOBOTO
pactBopa wENOYH. B3auMoaelncTBHE NUTAJIOTCHAIKAHOB C MAarHMe€M M IIUHKOM.
[TonsTne 0 METaJUIOOPTaHUYECKUX COCIMHEHHUSX. Hcnonb3oBanue
raJIOr€HIPOM3BOJHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIIpU CHUHTE3E
OpPraHNYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB W HUX MPEBpALICHUIL:
u3ydeHue (PU3MUeCKUX CBOMCTB YIi€BOJAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OeclBEYMBAHUE OPOMHON WM
VOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aWMOJCHCTBHE alETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEHHE
yriaepoja M BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE 3TUJIEHA U
U3y4eHHE €ro CBOMCTB, O3HaKOMiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uaMu IUIACTMACC, KaydyyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIIEBOAOPOIOB U FaJIONEHIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTHL. CTpOo€HHE MOJIEKYJ (Ha MpUMepe
MeTaHoja W 3TaHoyia). ['omosornueckui psg, oOmas Qopmyrna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukamus. Dusnueckue CBONCTBA  MPEJENIbHBIX
OIHOATOMHBIX CHUPTOB. BoxopoaHble CBs3M MEXKIAYy MOJEKYJIaMH CIIMPTOB.
XHWMHYECKHE CBOMCTBA: pEAKUUU 3aMEIICHUsS, JETUAPATALMH, OKHCICHHS,
B3aUMOJICUCTBHE C  OpPraHMYECKUMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. J[elcTBUE ATaHOJIA U METAHOJIA
Ha opraHu3zM uejoBeka. CrocoObl NOIY4YEHUS] U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (PU3UIECKUX U
XUMHYECKUX CBOWCTB.

MHOroaroMHele CHOUPTHl — JSTWICHIJUKONb W IHunepuH. dusndeckue Hu
XUMHUYECKUE CBOMCTBA: PEAKLMHU 3aMELICHUS, B3aUMOJIECUCTBUE C OPraHUYeCKUMHU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAuyeCTBEHHAs peakUuus Ha MHOT0aTOMHbIE
cnupthl. [IpencraBnenne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HleiictBue Ha opraHu3m denoBeka. C(CrnocoObl TMOJy4YyeHUsT U NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@enon. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHME TUIPOKCOTPYIIIBI U
OenszonpHOrO siapa. Pusmueckue cBorcTBa (PeHosa. OCOOEHHOCTH XMMHYECKHX



cBoiicTB (enona. KauectBennsie peakuuu Ha ¢eHosl. TOKCMYHOCTH (heHoa.
Crnioco0OblI ostyueHus: U npuMeHenue gpenomna. GenondopmanpiaeruaHas cMoia.

KapOoHunbHble COeTUHEHHS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHOM Tpynmnbl. ['OMOJIOTHYECKUE PsIibl AJIBJETHIOB U KETOHOB, 00IIast
dopMyna, uzoMepuss M HOMEHKIaTypa. Pu3andyeckue CBOMCTBA aJIbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  aIBACTMAOB M  KETOHOB:  PpEaKUUHU
npucoeauHenns. OKHUCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJICTUIBI.
Crioco0bl OJTy4eHUs ¥ IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NpEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMEeHKNaTypa. PU3ndyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKLUMU C YYaCTHEM YIVIEBOJOPOJIHOTO paJuKaia.
OcobOeHHOCTH CBOMCTB MypaBbMHON KHUCHOTHL. IloHATHE O HPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEACNIbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEUHOBasA, JIUHONEBAS,
JUHONEeH08as KUCIOThl. CIOCOOBI OJyYEHUs! U IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuit psig, oOuias Qgopmysa, H30MEpHUs U
HOMEHKJIaTypa. DHU3NUEeCKHEe W XHUMUYECKUE CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CtpoeHue, GU3NYeCKUe U XUMUYECKUE CBOMCTBA KUPOB: THJPOJIU3 B
KHCJION M 1eNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KUPOB, COJEPHKALUX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbIJ14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JIeCTBUE.

OOwas xapakTepucTHka yriaeBoaoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. duznyueckrue CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKHE CBOMCTBA ITTIOKO3bI: PEAKIIUHU C YYACTUEM CIIMPTOBBIX U aIbIACTUIHON
Tpynn, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue rmOKO3bl, €€
3HAYECHHE B JKU3HEACIATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaoImKe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapuoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
NIMKOT€H M 1eiunojio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, TIJIMKOTeHa U
LesunroNIo3bl.  duU3nyeckne CBOWMCTBA KpaxMalla M LEJUIIOJIO3bl.  XUMUYECKHE
CBOMCTBa Kpaxmaja: THJIpOJIM3, KaueCTBEHHas PEAKLUs C HOJOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: TMAPOJIU3, MOJydeHHue 3(¢upoB neuitonosbl. Ilondarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).



DKCIepUMEHTAIbHBIE METO/bl HM3Y4YeHUs BEUIECTB M HUX MPEBpAllCHUM:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOIO CHUPTA B AJIBACTUJ HA PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAauye€CTBEHHbIE PEAKUUU Ha aibAeTuibl (C TUAPOKCHIOM
muammuacepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWnepuHa €
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pAacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 N0 TeMaM «CHupThl U
benonb», «KapooHoBbIe KUCTOTHL. ClOXKHBIE A(DUPBDY.

A3o0Tcoaep:kaliue OpraHn4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKUE; TIEepBUYHbIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moliekys, oOmas (popmyina, n3oMepus, HOMEHKJIATypa U (U3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJECHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEICTAaBUTENb AaMUHOB apoMmarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPYNI aTOMOB B MoOJjeKyJse aHuiauHa. OcoO0eHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBbIe peakiiuu Ha aHWIHH. CroCOOBI
MOJIy4eHUsI ¥ TpuMeHeHue amudarudeckux amuHoB. [lonmydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u nzomepus. OTAENbHbIE PEICTABUTENM O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX OpPTaHHUYECKUX
COCIMHECHHM, PpEaKIUsl TMOJUKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBS3U.
buoniornueckoe 3HaueHUE aMMHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUAOB.

benku kak mnpupoaHsle nonumepsl. IlepBuuHas, BTOpUYHAs W TPETHUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEaKIIUU Ha OCIKH.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi O€JKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuy Ha O€JIKM, pEIIEHWE OKCIEPUMEHTANbHBIX 3a7a4 [0 TeMaM
«A3oTcoaepxaliue OpraHUYeCcKue COEJIMHEHUS u «Pacno3HaBanue
OPTAaHUYECKUX COCAUHEHUID.

BricokoMoOJIEeKYJISIPHbIE COeIUHEHMUSI.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUN, CPEIHSS MOJEKYISpHas



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUH —
NOJIUMEPU3AIIHS U MTOJIUKOHICHCAIIHS.

[Tonumepnsle wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONUIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
NoJIMATUIIEHTEpePTanar). Y THin3anus u nepepadoTka IIacTHKa.

DnacToMepsl: HaATYypaJIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KarpoH U JIaBCaH).

[Tonumepsl CHEIUATbHOTO Ha3HAYCHHUS (Tedion, KeBJIap,
3IIEKTPONPOBOIAIINE TTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

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

Pacuérnbie 3anaumn.

Haxoxzaenne MonexyaspHOW (QOpMYTbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJIIM ~ 3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHMYECKOrO0 COCIMHEHHS 1o Macce (00BEMY)
NPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJICHHWE CTPYKTYPHOU (POpMYJIbI
OpraHUYECKOT0 BEIECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUsI, ONpe/eNieHue JO0JU BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanyst MexXnpeIMETHBIX CBA3EH IPU NU3YUYEHUM OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATHH, TaKk W TIOHATUH, MPHUHATBIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIN (haKT, TUIOTE3A,
TEOpus, 3aKOH, aHaIMW3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEJb, MOJIEIMPOBAHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, €IUHULBI M3MEPEHHUS, CKOPOCTh, SHEPIHUA,
Macca.

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



dorocuHTEe3, NbIXaHUE, OCNKW, VYIICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mUIEBbIE TPOAYKTHI, OCHOBBI pAlMOHAIBHOTO IUTAHUS,
MOIOIIHME CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siaep. XUMU4eckuid annemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHMCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccupukaius XuMUYECKUX JIEMEHTOB (S-, p-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB 1O AaTOMHBIM  OpPOHUTAJISIM.
DneKTpoHHBIC KOH(DHUTYypaly aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, 3JIEKTPOHHBIC KOH(PUTYpaIlMy HMOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[lepnognueckuii 3akoH u [lepuognueckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenaeneeBa. CBsi3b NEpUOIUYECKOTO 3aKoHa U Ileproandeckoil CUCTEMBI
XAMHUYECKUX  DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX dJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJHOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaM. 3HayeHue
nepuoauueckoro 3akona /.M. Menneneena.

XUMHUYECKasi CBs3b. BUIBl XMMWYECKOM CBS3U: KOBAJICHTHAs, WOHHA,
MeTamyeckas. MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AaKUENTOPHBIN. DHEPrus U I1JIMHA CBA3U. [10NspHOCTh, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBsi3u. KpaTHbeie cBsizu. BogopoaHas CBs3b.
MexMOoNeKyJISIPHbIE B3aUMOIECHCTBHUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (HA IpUMEpPE COCAMHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILUIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUU.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEILIECTB.

[lonatue o nucnepcHbIx cucremax. Mctunuble pactBopsl. [IpencraBienue o
KOJUTOUIHBIX pacTBopax. CnocoObl BBIpAKEHUS KOHIEHTPAIMH PACTBOPOB:
MaccoBasi J0JI BELIECTBA B PaCTBOPE, MOJSIpHAs KOHIEHTpausa. Hacelennsie n
HEHACBILLIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOpPraHUYECKUX BellecTB. TpuBHUaIbHbIC
HAa3BaHMs OTIEJIBbHBIX IIPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHUX peaklnii B HEOPraHMUYECKOW U OpPraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusiX. TermnoBble 3((PEeKThl XUMUYECKUX PEeaKlui.
TepMOXUMHUYECKUE YPABHEHNS.

CKOpOCTh XMMHUYECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (HDaKTOPOB.
['oMOreHHbI€ 1 reTEpOreHHbIe peakuu. Katanns u katann3aTtopsl.

OOpatumMble U HeOOpaTUMBbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTaHnTa
XUMHAYECKOro paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHNUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuyueckas auccormanus. CuibHble U CJIa0ble  3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
niesioyHasi. Bomoponneiii nmokasarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OkucnIuTEN, M BOCCTAHOBUTENb. [IpoIECChl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxHeillie OKUCIUTENM W BOCCTAHOBUTENW. MeTOa 3JIEKTpPOHHOTO OanaHca.
DNeKTpoJIn3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
pa3oXKEeHHEe TNEPOKCHIAa BOAOPOJA B IMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBEICHUE PEeaKIMii MIOHHOTO 0OMEHa, OIpeesIeHue
Cpedbpl pacTBOPOB C MOMOINBID HHAMKATOPOB, W3YYEHHUE BIMUSHUSA PAZTUYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMU U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

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

Bonopon. Ilonydyenue, ¢uznueckue U XHMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIJaMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. ['MIpuisI.
TONIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, COCOObI MONyYeHHUs, (PU3NUECKUE U
XMMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenme KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBINIIIEHHBIE CIIOCOObI MOJTYYEHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHHUIA.



Kucnopon, o3oH. JlabopaTopHbIE ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
Kkuciopoaa. @u3nuecKkue U XMMUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOObI MOJy4YeHHS, (PU3MUECKHE WU
xumudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepoi(IV), okcun
ceppl(VI). CepHucrass u cepHas KUCIOTHI U uX conu. OCOOEHHOCTH CBOWCTB
cepHOU KuCIOTHI. [IpuMeHeHue cepbl U €€ COeTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHOcOoObl MOJMy4YeHHUs, (unyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE yTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CHocoObl MOTy4deHUs, (U3UUECKUE U
xumuueckue cBorictBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coeauneHuit. dochopHbIe
ynoOpeHus.

Yrnepoa, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIUDHUKAINN.
dusnyeckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaotra u e
coJId. AKTHUBUPOBAHHBIM yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCThIX BEMIECTB, OOPA30BAHHBIX YTIEPOJOM, U €ro
COCUHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MonydeHusi, Gu3MUecKue u
xumudeckue cporctBa. Oxcupn kpemMuusa(IV), kpemHueBas KHUCIOTa, CHJIMKATHI.
[IpuMeHeHue KpeMHus U ero coeanHeHui. CTeK0, ero NoJiy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B Ileprnoanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHsSI DJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OoOmue
dbusnueckue cBolicTBa MeTauioB. llpuMmeHeHue MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUYECKUNH psA  HampspkeHuid  MeTawioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJUJIOB: TUAPOMETAILTYPrus, MAPOMETAILTYPrusi,
anekTpometaiutyprusi. [lonarue o xoppo3un MertamwioB. CrocoOBI 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKAX OJJeMEeHTOB. Hatpwii u kanmuii: momydeHue, (QU3UYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE POCTHIX BEILIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka metaioB IIA-rpynmel [lepuoandeckoit cUCTEMBI
XUMUYECKUX JJEMEHTOB. Maruuii M KaJblMii: mosiydeHue, (U3MYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHHUM.
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.



ATIOMHUHW: TTOTy4YeHne, GU3nIeCKre U XUMUIECKIE CBOMCTBA, TPUMEHEHNE
IPOCTOTO BEIIECTBA W €ro coenvHeHuid. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AJIFOMUHUS.

OO6mast  XapakTepuUCTUKa MeETauioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMUYECKUX AJIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3znueckue M XMMHUYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimue coemunenuss wmapranma(ll), wmapranuna(lV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznueckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe xeie3a
Y €ro CIUIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lonydyenue u
MPUMEHEHUE MEU U €€ COEUHEHUN.

[{uuk: momydeHue, (U3MYECKME W XHMHYECKHE CBOWCTBA. AMGBOTEpHBIC
CBOMCTBA OKCHJIA Y THIPOKCHUA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LMHKA ¥ €r0 COCINHECHUI.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpaAlCHUN:
u3ydeHrne o0OpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aWMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIUIOB C BOJON (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCIHCTBUE IIMHKA M eje3a C pacTBOPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI, KATHOH BOJIOPO/ia
W KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB ATOMUHHUS U IIUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorensl», «Cepa u €€ coeluHEHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTanipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponb xuMuu B o0ecnieueHnn yCTOWYUBOTO pa3BUTHS yenoBedecTBa. [lonstue
O HAy4yHbIX METOJAax IIO3HAHUA W METOJOJOTHUM HAYYHOTO MCCIEAOBAHUA.
HayuHble puHLIKNBI OpraHu3aluy XUMUYECKOT0 TPOU3BOACTBA. [IpombIlieHHbIE
CIOCOOBI MOMYUYEHUs BAKHEUININX BEMIECTB (Ha MpUMEpe TPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[poMbIITIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIAaBOB. XHMMMUYECKOE 3arpsi3HCHUE OKPYXKAIOWIEW CpeAbl M €ro IMOCIEACTBHUSA.
Ponb xumun B o0ecriedeHuu S3HEPreTHYecKoil 0e30MacHOCTH.

Xumus U 3I0pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XuMUs TUIIKA: OCHOBHBbIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Poinb XxuMuu B
obecreueHn MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30MacHOr0 MCIOJIb30BaHUsl MpenapaToB OBITOBOM XMMHHM B IOBCEIHEBHOU
KU3HU.

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

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaabHbIE YI0OPEHHUS.

CoBpeMEHHbBIE KOHCTPYKIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl 1uis 35ekTpoHuKHd. HanoTexHOI0THH.

Pacuérnble 3anaumn.

Pacuéter: maccel BemecTBa nianm 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO M3 YYAcCTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00BbEMA, KOJMYECTBA BEILECTBA) IMPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEWIECTBA, MACCOBOM JOJH H MOJIIPHOMN
KOHIICHTpAalluM BEIIECTBA B pacTBOpE, MOJHM BbIXOJAA MPOAYKTa pPEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYyeHUH OOmed u
HEOPTaHUYECKOM XMMHH B 11 Kilacce oCymecTBIIETCS Yepe3 UCIOIb30BaHUE KaK
0OIIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUH, MPUHATHIX B OTIEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CHHTE3, KIACCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACANBHBIA Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPT s, Macca.

buonorus: kieTka, opraHusm, 3KocucTemMa, ornocdepa, Metadbonmn3M, MaKkpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObI, HYKICUHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBILLIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmareBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX



nperuaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABISIOUIME: OCO3HAHUE
0OyJaronuMMHUCs POCCUUCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOIIPEICIICHUIO; HATMYUE MOTHUBALIUH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJaMU U HOPMaMd T[OBEJCHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPhI; CHIOCOOHOCTh CTABUTH IEIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOPMUPOBAHHOCTh OMBITA [MO3HABATEJILHOW W MPAKTUYECKOM JAESATEIbHOCTU
oOyyJaronuxcs B mpolecce peaim3aluy o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEJIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
oOyyJaronuxcsi B Mpoliecce peanu3aiuu o0pa3oBaTeIbHON AESITeNIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaaaHCKOro0 BOCIIMTAHMS:

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

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMUS TOTO, YTO [JaHHbIE HAyKHU €CThb pe3yJbTar
JUTNTEIIHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca U TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCIEIYIOIIEM
aHam3e MHQOpPMAIMK O MEPEAOBBIX JOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYACh Ha MOPAJIbHO-HPaBCTBEHHbBIE
HOPMBI U IIEHHOCTH;

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

4) dopMupoBaHuA KYJIbTYPHI 310POBbSI:

NMOHMMAaHUsA [EHHOCTEH 3M0poBOro u Oe3zomacHoro oOpa3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusT TMpaBWil OE30MacHOr0 OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM JEATEIBLHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30MMacHOTO MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 30OPOBBIO U )KU3HU JIFOJICH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHUs1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
JeSITEIIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrMX BHIAX
NeSITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIIEHUH NPAKTHUECKUX 3a]ad
COIMATILHOW HAIMPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTHUIECKOMY M3YYCHHIO MPOPECCUil pa3TuIHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBa)XEHHUSA K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB H
noTpeOHOCTeH 0011IeCTBa;

6) 3K0,10rMYeCcKOro0 BOCIIMTAHHUS:

IKOJIOTHYECKU IIEIeCO00Pa3HOTO0 OTHOIICHUS K MPHPOJE KAaK HCTOYHHKY
CYIIIECTBOBAHMS )KU3HH Ha 3eMIIe;

MOHMMAaHUs TJI00aTBPHOTO XapaKTepa 3KOJOTHYECKHX MPOOJieM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHOM Cpeibl;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHns BONpOCOB PAMOHAIBHOTO NIPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOIAHON cpefie, YMEHHsSI IMPOTHO3UPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEHUCTBUNA U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI MMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOM
IPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXAloIIeM MUpPE Kak O €IUHCTBE IMPHUPOJbI U YeOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOJeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0COOOW 3HAYUMOCTHM XMMHUHM JUISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TIyMaHUCTHUYECKONW HAMNpPaBICHHOCTH W BaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEPHAIBHONW KyJNbTYpPhl, B PEIICHUH TI00aTbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHON KU3HHU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BAThH
noJly4aeMble 3HAHUS JJI aHaju3a U OOBSCHEHHUS SBJICHUM OKPY>KAIOIIEro Mupa u
OPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAy4HBIX (AKTOB ¥ UMEIOIMHUXCA JAHHBIX C TN TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIE0BATEIBCKON AEATEIBbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0oOOpa30BaHMI0, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHMM 1O XHMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyAa B pas3lIMyHbIX cepax MpodecCuoHaIbHON
NESATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MerarnpeagMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMHUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUMMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYy4aIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCINU(PUKY METONOB TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeAOBaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NEeUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PErYJISTUBHBIE), o0ecrneunBarome dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYarOIUXCs;
CHOCOOHOCTh 00yyYaromuxcs MCIIOJIb30BaTh OCBOCHHbBIE

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4EOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENENIATh I NEeATeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHUKEHHSI, COOTHOCHUTD PE3YJIbTAThI JEATEIHLHOCTH C ITOCTABICHHBIMHU IEJISIMH;

UCIIONIb30BaTh TPHU OCBOCHWW 3HAHWW MPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICIISITh XapaKTEPHbIC MPU3HAKA TOHITHH W yCTaHABIMBATH MX B3aMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHHWS ¥ KPUTEPUH JJIs KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKUX PEaKINi;

yCTaHABIMBATh TMPUYMHHO-CJICJICTBCHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PaccMaTPHUBAaEMBbIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIIOUCHHS,;

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOh3yeMbI€ B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOM



peaknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BAaTEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh MENN U 33/1a91 UCCIIEIOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSATENIHHO C(OPMYJIUPOBAHHBIE BOIMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEILHO JI0CTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUICHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pas3InyHbIX
METO/IOB IMO3HAHMUSL.

3) pabdoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHanIM3upoBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
IPE/ICTaBICHMUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PAa3IMYHBIE METONbI MPU MOUCKE U
oToope wuHbOpMaMK, HEOOXOIAUMOM I BBIMOJHEHUS Y4eOHBIX 3ajad
onpeneaEHHOro THUIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA SA3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyueckne wu
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6Cy}I(,HaCMOﬁ TEMBI B XO0J€ AUajIora /U
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTI: CBOH IIPCIJIOKCHUA
OTHOCHUTCIJIBHO BBITIOJIHCHUA HpeI[JIO)I(eHHOfI 3aJa4u,

BBICTYIIAaTh C TPE3CHTAIlMCH pe3yIbTaTOB ITO3HABATEIBHOM JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIFHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peau3alii y9eOHOTO IPOeKTa, U (OPMYITHUPOBATH BBHIBOIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCIEAOBAaHUN ITyTEM COTJIACOBAHMS ITO3HMIIMHA B
X0J1e 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO IUITAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii  aJrOpuUTM JEHCTBUH IpH
BBIIMIOJIHEHUH YYeOHBIX U HCCIENIOBAaTeNbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONY4YeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILIECTBJIATH CAaMOKOHTPOJb JACATEIbHOCTH HAa OCHOBE CaMOaHalu3a W
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO XUMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
U1 yaeOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIA
10 OCBOCHHIO, MHTEPIPETALMU U MPEoOpPa30BaHUIO 3HAHUM, BUIBI ACSITEIbHOCTU
1O TMOJYYEHHIO HOBOI'O 3HAHMSI M IPUMEHEHHUIO 3HAHUN B Pa3IUYHbIX Y4EOHBIX
CUTYyalUsX, a4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHHM NPEAMETHBIE PE3YyJbTaThbl IPEICTABIECHBI IO TOJIaM
WU3YYECHHUS.

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUs»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUHU OPTraHUYECKOU
XMMHMH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B 00ECHEYEHHUU YCTOHYMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUYECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIUITMHBI, CO3JJaHUH HOBBIX MATEPHAIIOB,
HOBBIX HUCTOYHHUKOB DHEPTUH, B obecrieueHU N paIMoOHAILHOTO
PUPOOIOIL30BaHNS, B (OPMHPOBAHUMA MHPOBO33PECHUS W OOIICH KyJIbTYpPHI
4eJlioBeKa, a TaKKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojiouka aroma, s-, p-, d-aToMHbIe OpOUTANU, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMma, THOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKENEeT, HyHKIIMOHATbHAS
Tpynma, paadkai, CTPYKTypHbie (Gopmynbl  (pa3BEPHYTHIE, COKpaEHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHN psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPOJ- W a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHUS, MOHOMED, MOJHMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUs] DHEPruM IMPU XUMHUYECKHX PpEeaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUW, MHPOBO33PCHUECKHE 3HAHMS, JIC)KAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBICHHM; TPEICTABICHUS
0 MEXaHU3MaX XHMHUYECKUX peaKlui, TepMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM M Me30MepHbId 3 dekTol, opueHTanTsl | u I pona);
(dakToJIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHYECCKOU
NEATEIbHOCTH  YeJoBeKa, OOIIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA IPUMEpPE ITPOU3BOJICTBA METAHOIIA, TEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBIABIATh XapaKTEPHBbIC NMPU3HAKK TOHSITHUH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHITHS 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 XUMHUYECKUX PEAKIMN U PACKPbIBaTh UX CYUIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEakUUid  TMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO 0OajlaHca »ATUX peakluil, peakiil HOHHOrOo OOMeHa MyTEéM
COCTABJICHHSI MX TTOJTHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI;



U3rOTaBIMBATh MOJIEIH MOJIEKYJ OPraHUYECKUX BEIECTB AJSl WIIIOCTPALUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHMI: yCTAHABIMBATh MPUHAAJIEKHOCTh M3YYECHHBIX
OpraHUYECKUX BELIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACCy/Tpynne COeJUHEHUHM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIEIbHBIX
npeaCcTaBUTENIe OPraHNYEeCKUX BEIIECTB (3TUJICH, alleTWJIEH, TOJMYOJ, TIUIEPHUH,
ATWICHIJIMKOIb, (eHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAS, MAJbMUTUHOBAS KUCIIOTHI,
TJIMLMH, aJaHuH, MalbTo3a, (PPYyKTO3a, aHWIWH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSIX (KOBAJCHTHAsI W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHITh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: aJKAHOB, IIUKIJIOATKAHOB, AJIKEHOB, aJIKaJUCHOB,
aJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJOB, CIHPTOB, ajibJIETHA0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yTiIeBOAOB (MOHO-, AM- W TOJIMCAXapHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOATBEPKAATb HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHUYeCKUX COCAUHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS ATOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UICTOYHUKHU YTIIEBOAOPOTIHOTO
ChIpbsi (HepTh, NPHUPOTHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKU;

c(OpPMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUs — HAONIOEHUHU, U3MEPEHUHU, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs MPUMEHSTh OCHOBHBbIE onepanuu
MBICJIUTENILHON AESATENbHOCTU — aHajdu3 W CHUHTE3, CpaBHEHHUE, O0O00O0IleHUeE,



CHUCTEMAaTHU3AIMI0, BBISIBJICHUE MPUUYUHHO-CIECTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

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

c(hOpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUN C UCMOIb30BAHUEM (PU3MUYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKICHUIO XHUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TIO3UIMNA  DKOJOTUYECKOW  O€30MacHOCTH  TOCIEJACTBUS ~ OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKon
BEILIECTB, UCMOJb30BATh MOJIYYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUN
npo0seM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M TMPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYeHHE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIbHBIX
3alad MO PACMO3HABAaHUIO OPTraHUYECKUX BEHIECTB) C COOIIOJEHUEM MIPaBUII
0e30macHoro OoOpallleHus C BeEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nudHoON  (popme
pE3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJo/1aTh MpaBUiia HKOJOTHYECKU I11€I€CO00pPa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUS CBOETO 3JI0POBBS, OKpYKalolleu
IIPUPOTHOM CpPEIbl U TOCTHKEHUS €€ yCTOUUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JEHCTBUS HAa KUBbIE OpPraHU3MBbI
ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB, IOHMMAas cMbIci noka3aress [IJIK;

aHAJIM3UPOBaTh 11€J1IeCO00Pa3HOCTh NMPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH II€JICHANPABICHHBIM TIOWCK
XUMHUYECKON MH(GOpMAIK B Pa3TUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopManuu, HTEpHET U ipyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMHUYECKYIO0 MH(OpMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MMOCTABJIICHHOW Y4eOHOU 3a/1auei.



11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYeCcKas
XUMUSDY OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPENICTABIICHUN: O MAaTEpUaTLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECCKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHMM HOBBIX MaTepHaioB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpOBaHUM MHUPOBO33PEHUS] W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHOU

cpene;
BJIQJICHHNE  CHCTEMOH  XMUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMa,

W30TOTIBI, IJICKTPOHHASI 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTA, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHHSI aTOMa, TUOpHIu3aIusi aTOMHBIX OpOuWTanei, WOH,
MOJIEKYJId, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAs, MeTaJUIMYecKas, BOJIOPOJHAs),
KpUCTAJUIMYECKass pelIETKAa, XUMHUYECKash PEaKlus, pacTBOP, DICKTPOIMUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTUYECKAs JUCCOLMALMSA, CTEINEeHb JIHUCCOLMALINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIIOBOW 3(]dekT
XUMHYECKON PEAKLIMH, CKOPOCTh XUMUYECKOW PEAKIINHU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AIEKTPOIMTHYECKOW ITUCCOLMAIUHU, TEePUOIUIECKUIMI
3akoH JI.11. MenzaeneeBa, 3aKOH COXPaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUUYECKUX PEAKLHUSIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE ITOHHWMAaHUS
INPUYUHHOCTA M CUCTEMHOCTHM  XHMMHUYECKUX  SBJIECHUM;  COBPEMEHHBIE
MPEJICTABJICHNUSI O CTPOEHHM BEIIECTBA HA AaTOMHOM, WOHHO-MOJIEKYJISIPHOM U
HA/IMOJICKYJIIPHOM  YPOBHSIX; TIPEICTABIEHHUS O MEXAHU3MAaX XHUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUs, O XMMHYECKOM PAaBHOBECHH, PACTBOpPAX U AUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJYy4YeHUH U O€30macHOM
WCIOJIb30BaHUN BAXKHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETPHOCTH  YeJOBeKa, OOMMWX  HAYYHBIX  NPHUHIMIAX  XHMHUYECKOTO
MIPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME MOHATUS TPHU
OINMCAHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUM;



c(hOopMUPOBAaHHOCTh YMEHHUS HCIIOIh30BATh XUMHUYECKYI0 CUMBOJMKY JIJIS
cocTaBieHuss (HOpMyNnT BEMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEAKIIUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COEJMHEHUSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHas,
WOHHAs, METaUIMYecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOM CBSI3M MU THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATh:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XUMHUECKUE PEAKIIUHU IO PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEHIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENeHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTMMOCTH, YYaCTHIO Karajau3aropa |
JPYTHUE); CAMOCTOSITEIIBHO BHIOMPATh OCHOBAHUS U KPUTEPHH TS Kilaccupukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOAMYECKOro 3aKoHa /.
W. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menneneena, HCTIOJIB3YS MMOHSITUS
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO3OYXKIEHHOE SHEPTreTUYECKHE COCTOSIHHS aTOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coequHEeHUW 10 mnepuomamM u rpynmnam Ilepuoguueckount cucremsr JI. U.
MenpneneeBa, BaJE€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MNOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBA3M MEXKJY HEOPTaHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMIA TTOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
TUX PEaKUUi; peakuuid HOHHOro OOMEHa NYTEM COCTABJICHHS HX MOJHBIX U
COKpaIlIEHHBIX  HMOHHBIX  ypPaBHEHWHW;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO00pa3oBaHus (Ha MpuMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );



chOpMUPOBAaHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIUMU C Y4ETOM KX DHEPreTUUYECKHX XapPaKTEPUCTHUK, XapakKTep
VW3MEHEHUS CKOPOCTM XHMHUYECKOM pPEaKIUuh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakToOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10] BIUSTHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0I1IMe Hay4yHbIC TMPUHIMIBI XUMHUYECKHX MPOU3BOJCTB; I€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-T10J1b32;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAyYHOTO
MO3HAHUS SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJEIMPOBAHHUE,
AKCTIEPUMEHT (peajabHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTATIBHOM HUCCJIEAOBAHUU BEILIECTB
U s OOBSICHEHWS XWUMHUYECKUX SBJICHHM, HWMEIIHUX MECTO B TIPUPOJE,
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U B IIOBCEITHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUHA C
MOHSATUSAMHU U TPEJICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
00Jiee 0CO3HAHHOTO MOHUMAHMS MAaTEPUAILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUYETBL: C HCIOJH30BAHUEM
MOHATUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLICHTPALUI»;
Macchl BEIIECTBAa WM 00BbEMA ras3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYacTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTrO 3¢ deKTa
peaKkuuu; 3HAYEHUs] BOAOPOJHOTO TOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJIMYECTBA BEIISCTBA)
MPOAYKTA PEAKIUM, €CIM OJHO W3 UCXOJHBIX BEIIECTB JAHO B BUJIE PaCTBOpA C
OTpEICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMeECH); MOJM BBIXOJAa MPOAYKTA pPEaKIMU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENHHO IUIAHUPOBATh M TPOBOIUTH
XUMHYECKH  SKCIepUMEHT  (TpoBEJeHHE  peakuuid  HMOHHOTrO  oOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOTO COCTABa HEOPTaHUYECKUX BEILIECTB, ONPEIACTICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMONIBIO HWHIUKATOPOB, HM3YYEHHUE BIIMSHUA
pasnu4HBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, PEIICHHUE
HKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertamme»y u  «Hemeramis»y) ¢
coOJIoZIcHHeM MpaBuil O€301acHOr0 oOpallleHHs C BEleCTBaMU M JIabOpaTOPHBIM
obopynoBanueM, GOpPMYyJIUpPOBaTH 1I€JIb  HMCCJIEAOBAaHUS, NPEACTaBIATh B
paznuuHOi GopMe pe3yabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABIIIA MTOTH30BAHUS XUMUYECKON
nocyol u jabopatopHeIM 00OpyJIOBaHWEM, OOpaIlleHUsT C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIIUSIMH TIO BBITOJTHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHON
Cpenbl W JIOCTHXKEHUS €€ YCTOWYHMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JIEUCTBUSI HA JKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, OHUMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH ILI€JICHANPABICHHBIM TMOUCK
XUMHUYECKON MHGOpMAIMK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMatuu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, mepepadaThiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThbI
pecypcsbl
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUS OPTaHUYECKHUX coeAMHEeHUN A. M 8 Bubmmorexa [IOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Uroro no pazgeny 8
Pa3nen 2. YraeBonopoabt
)1 [IpenenbHbIe yraeBoAOPOABI — aJKaHBI, 5 bubnmoreka [JOK
’ LUKJIOATKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaOpOIbL: aKEHBI, 14 1 bubnmoreka [JOK
' aJIKaJuCHBbI, aJIKMHBI https://m.edso0.ru/d69df650
bubnunorexa [IOK
23 A 8
POMATHUCCKHE YTJICBOAOPOAEI (apCHBL) https://m.edsoo.ru/d69df650
24 IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOJAOB U UX 4 bu6nuorexa [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmoreka [IOK
2. r 4 1
> ATOTCHIPOMIBOLIC YTICBOAOPOAOD https://m.eds00.ru/d69df650
Hroro no pazgeny 35
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHust
3.1 Crnuptsl. ®enon 11 1 Bubmmorexa [IOK

https://m.edso0.ru/d69df650




KapOonunbsHbIE COEAMHEHUS: alTbICTHIBI 1

but6mmoreka [IOK
3.2 keToHbl. KapOoHoBBIe KUCTOTHI. CIIOKHBIE 21 hitps-//m.edsoo.rw/d69df650
s¢upsl. XKupsl
but6mmoreka [IOK
33 YTaeBOzEL ? https://m.edso0.ru/d69df650
Uroro no pazgeny 41
Pa3nes 4. AzoTcoaepskanue opraHu4ecKue coeJHHeHHU
but6mmoreka [IOK
4.1 AmuHbL. AMUHOKHUCIIOTHL. benku 12 hitps://m.cdsoo.ru/d69d650
Uroro no pazgeny 12
Pa3pnen S. BeicOkoMOJIEKY IS PHBIE COCAUHEHUSA
5.1 BricOkOMONEKYISIPHBIE COEAUHECHUS 6 bubmorexa OK
' YP A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HauMeHoBanue pa3aesioB H TeM HUPpoBLIE
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Beero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenune atoma. [lepuognyecknii 3aKoH
1.1 u Ilepnoandeckas cucteMa XUMHUYECKIX 9 bubmorexa LOK
) PHOA https://m.edsoo.ru/2dd57f24
anemeHToB /I. 1. Menaeneesa
12 Crpoenue BemectBa. MHoroobpasue 1 1 bubnmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd57f24
Bbu6nmuoreka [IOK
1.3 X 19 1 3
MMIHCCKHIE peaKi https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pasznen 2. Heopranuueckast Xumusi
Bbu6nuoreka [IOK
2.1 H 31 1 3
CMCTALIIBI https://m.edsoo.ru/2dd57£24
bu6mmoreka [IOK
2.2 M 23 1 2
CTajIb https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HL
11 MeTtoapl TO3HAHUS B XUMHH. XUMHUS U 9 Bbubnuoreka [IOK
’ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

[IpenMer 1 3HaUYE€HHE OPraHUYECKON
XUMHH, [IPeICTaBICHHE 0 MHOT000pa3uu
OPTraHUYECKUX COCTMHEHUMN

DJIEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSTHHS).
BaseHTHBIC BO3MOXHOCTH aTOMa yTiepoia

XI/IMI/I‘-ICCKa}I CBsA3b B OpFaHI/I‘IeCKI/IX
COEMHEHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUsE OPraHUYECKUX
coenuHeHuil A. M. byrneposa

Bunpl n3omepun: cTpyKkTypHas,
POCTPAaHCTBEHHAS. DICKTPOHHBIC

3 PEeKTH B MOJIEKYJIaX OpraHUYECKHX
COEIMHEHUN

[IpencraBienue o kIaccuGuKanuu u
cucreMarnueckass HoMmeHkaatypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHUu4ecKoi
XUMHH

Cucremarusanys U 0000IeHUE 3HAHUH 110




TEME

AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMmyna, HOMEHKJIaTypa U U30MepHs,
3IEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxxneHue ankaHoB B IPUPOJIE.
CriocoObI nostyueHust 1 pUMEHEHNE
aJIKaHOB

12

[{uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHHS M XUMUYECKHUX CBOWCTB, CITIOCOOBI
MOJIYy4YCHHUA U TPUMCHCHUC

13

Pemenue pacu€THpIx 3a/1a4 Ha
oTpeIeTICHUE MOJICKYJIIPHOH (hOPMYITBI
OPTaHUYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €r0
cocraB. CucreMaTtu3anus 1 0000IIeHIE
3HAHUM T10 TeMe

14

AJIKEHBI: TOMOJIOTHUECKHH psiJI, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpyKkTypHas U LUC-TPaHC-U30MEPUs
aJIKCHOB

15

dusnyeckue U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHUKOBA

16

CriocoObI nostyueHust 1 IpUMEHEHNE




AJIKCHOB

[Ipaktuueckas padora Ne 1 o reme

17 "[Tony4yeHue 3TUIIEHA U U3YYEHUE €TO
CBOMCTB"
Pewenne pac4€THBIX 3a/1a4 HA

18 OTIpeIeIeHuE MOJIEKYJIIPHON (OPMYIIBI
OpPraHUYECKOT0 BEIECTBA
AnKaueHbl: CONPsHKEHHBIE,

19 U30JIMPOBAHHBIC, KYMYJIHPOBAHHBIE.
Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX
JTUEHOB

21 CriocoOsbI MOTy4eHUs ¥ IPUMEHEHUE
aJIKaJINeHOB
AJKUHBI: TOMOJIOTUYECKHM Psifl, 001Ias

2 dbopMyina, HOMEHKIIATypa, SIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢du3nueckue cBOMNCTBa

23 XHUMHYECKUE CBOMCTBA ATKHHOB

24 KavecTBeHHBIE peakIMy HA TPOUHYIO CBSI3b

25 CriocoObI MOTy4eHUs ¥ IPUMEHEHUE
AJKUHOB

26 Pemenue 3aau: pacy€rsl MO ypaBHEHUIO
XUMHYECKON peaKiuu

7 Cucremaru3zanus U 0000IICHIE 3HAHUIN 110
TeMe

73 ApeHBI: TOMOJIOTUYECKUH PsIJI, 00IIIast

dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U




MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH30I1a ¥ TOTyoJa, NX (PU3HUECKUe
CBOMCTBA

XUMUYECKUE CBOMCTBA APEHOB: PEAKIINHT

29
3aMelIeHUS
XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MPUCOEIUHEHMS], OKHCIIEHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHYECKHUX CBOMCTB
CTUpOJa
Pemenue pacu€THbIx 3a/1a4 Ha

32 oTpeIeTICHUE MOJICKYJIIPHOH (hOPMYITBI
OpPraHUYECKOT0 BEIECTBA

13 CrniocoOblI MoTy4eHus ¥ IpUMEHEHne
apeHoB

34 I'eneTnyeckas CBsI3b MEKY pPa3IMYHBIMU
KJIaCCaMHM YTJIEBOJIOPOIOB
Pacuérbl o ypaBHEHUSIM XMMHUYECKUX

35 peakmuii. Cucremarusanus u 00001eHIe
3HaHU MO TEME

16 [Tpupoausriii ra3. [lonmyTHbie HEPTIHBIC
rassl

37 KamenHblit yrosib ¥ poayKThl €ro
nepepaboTKu
Hedtp 1 ciocoOn1 €€ mepepaboTKu.

38 [IpumeneHne TpoayKTOB MEpepadoOTKU
HeTH

39 ['eneTnueckas CBsI3b MEKy pa3IUnYHBIMU




KJIAaCCaMHM YTJICBOJIOPOIOB

40

l"anoreHonpou3BOIHBIE YTIIEBOIOPOIOB:
3EKTPOHHOE CTPOEHHE; peaKluu
3aMeIIeHHs rajoreHa

41

JleiicTBue 1ienouen Ha
rajoreHnpoun3BoaHbIe. B3anmonaencrteue
JIATAJIOTCHAJIKAHOB C MAarHUEM U [IUHKOM

42

Cucremaruzanus U 0000IIeHNE 3HAHUN 110
pazneny "YrieBonopoasr"

43

KoHnTtposnbHast paborta mo Teme
"Yraesogopoer"

44

[IpenenbHBIE OHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias popmyina,
CTPOCHHUE MOJICKYJI, H30MEpHs,
HOMEHKJIaTypa, KI1acCU(pUKALIHSL,
bu3nIecKue CBOMCTBa

45

XHUMHUYECKUE CBOMCTBA IIPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoOblI Moy4eHus U NpUMeHEHne
OJIHOATOMHBIX CIIUPTOB

47

[TpocTsie a3¢upbl: HOMEHKIIATYpa U
HU30MEpHs, 0OCOOEHHOCTH QU3HUECKUX U
XUMHYECKHX CBOMCTB

48

MHOFO&TOMHBIG CHI/IpTBII STHUJICHIJIMKOJIb 1
TJIMIEPHH, UX QU3HYECKUE U XUMHUYECCKUE
CBOMICTBA

49

CriocoObI nostyueHust 1 pUMEHEHNE
MHOT'OQTOMHBIX CIIUPTOB




@DeHOJI: CTPOCHHUE MOJIEKYIIbI, PU3UYECKUE

20 cBoiicTBa. TOKCMYHOCTH (peHona

51 XuMHuYecKue CBOMCTBa (heHoa

5 CriocoObI nostyueHust 1 IpUMEHEHNE
denona
[Ipaktrueckas padota Ne 2. Pemenne

53 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEME
"Crupthl U peHob"

54 Cucremarusanys U 0000IeHNE 3HAHUH 110
TemMe
ANbIErupl ¥ KETOHBI: SJICKTPOHHOE

55 CTpOEHUE KapOOHMIBHOM TPYIIIIBI;
TOMOJIOTHUYECKUE Psi/IbI, 001mas hopmya,
M30MepUs U HOMEHKIIATypa

56 Anbaerupl ¥ KeTOHBI: U3UYECKUE
CBOWCTBA; pEaKIK MPUCOECTUHEHUS

57 Peaknuu okuciaeHus 1 KaueCTBEHHbBIE
peaKkuuy anbJIeruI0B U KETOHOB

58 CriocoOsI MOTyYeHUS abJACTHIOB U
KETOHOB
OHOOCHOBHBIE IIpe/ieNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS HX
MOJICKYJI

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOCTBa

61 XUMHUYECKUE CBOWCTBA MPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOWCTB MypaBbUHOM




KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHUCIIOT

63

Oco0EeHHOCTH CBOWMCTB: HEMPEACTBHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BpICIIUX
KapOOHOBBIX KHUCIIOT

64

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI nostyueHust 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

66

CrnoxxHbI€ A(DUPBI: TOMOJIOTHYECKUH P,
oOmras popmyna, u3oMepusi u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pac4€THBIX 3a1a4: 110 YPABHEHUIO
XUMUYECKOU PEAKLUU, Ha ONPEEICHUE
MOJIEKYJISIPHOU (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA

69

[Ipaxtuueckas padora Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33Jau 110 TeMe
"KapOoHoBsle KucioTsl. CroxHbie 3¢pupsr”

70

XKupsr: crpoenue, punuecKue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

71

Oco0EeHHOCTH CBOWCTB JKHUPOB,
COJIEPIKAINX OCTATKU HETPEIEITbHBIX
KHUPHBIX KUCIOT. JKUPHI B IpUpo/Ie




72

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Molollee aeiicTteue. Ilonsatue o
CHHTETUYECKUX MOIOLIUX CPEACTBAX

(CMC)

73

['eHeTrdeckas CBA3b yIieBOAOPOIAOB U
KHCIJIOPOJICOACPKAIINX OPTaHUUECKUX
BEIIIECTB

74

Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
peaxkuuit

75

Cucremarusanus U 0000IeHUE 3HAHUH 110
TEME

76

OO01mmast xapaKTepUCTHKA YTICBOOB U
KJIacCU(UKAIUs yIIIeBOJ0B (MOHO-, TU- U
HoJICaxapubl)

77

Monocaxapusl: GU3MUECKUE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

78

IIpuMeHeHue roKo3bl, €€ 3HAYCHUE B
KU3ZHEACATEIBHOCTA OpraHu3ma

79

Jucaxapunpl: caxaposa, MaJlbTo3a U
nakTo3a. Haxoxnenue B mpupoe u
MPUMEHEHUE TUCaXapUJiOB

80

[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,
duznyeckue 1 XuMHUYecKre CBONCTBA,
MPUMEHEHUE

81

ITousiTre 00 HCKYCCTBCHHBIX BOJIOKHaXx

82

Pewienne pacdyeTHbIX 3a1a4 HA
OIIpEJIeJICHUE JOJIU BBIXOJa IIPOAYKTa
peaKkLuu OT TEOPETUUECKU BO3ZMOKHOIO




83

Cucremarusanys 1 0000IeHNE 3HAHUHN 110
pazneny

84

KoHnTponbHas pabota mo teme
"Kucnopoaconepxxaniue opraHn4ecKue
coequHenus"

85

AMUHBL: KIacCUpUKAIM, CTPOCHUE
MoOJIeKyJ1, o0mias hopmyna, u3omepus,
HOMEHKJIaTypa 1 (pU3MUECKHE CBOICTBA

86

XUMHUECKUE CBOMCTBA aMu(PaTHIECKUX
aMUHOB

87

AHWINH: CTPOCHUE aHWJINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHWJIMHA

88

CriocoObI nostyueHust 1 IpUMEHEHNE
annupaTHIECKUX aMUHOB

89

AMHHOKHCIIOTHI: HOMCHKIJIaTypa U
u3oMepHsl, (PU3NYEcKre CBOMCTRA.
OTI[CJ'H:HBIC npeacTaBUTCIIN O-
AMHMHOKUCJIOT

90

XuUMHUYecKre CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTMYECKOE 3HAUEHUE aMUHOKHUCIIOT.
CI/IHTG3 U IT'uApOJIn3 NCUTHA0B

91

benku kak mpupoIHbIC TIOJTMMEPHI;
CTPYKTYPHI OCIIKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIIe TeTePOITUKINICCKHE
COCIUHCHU . HYKJICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIh

94

[Tpaktruueckas padota Ne 4. Pemenne




9KCHEPUMEHTAJIBHBIX 3ajjau 110 TEMe
"A3zoTcoaeprKalye opraHu4ecKue
coeuHeHus"

95

[Ipaktruueckas padota Ne 5. Pemenne
SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe
"Pacno3HaBaHne OpraHUYECKUX
coenquHeHui"

96

KoHnTtposnbHast paborta mo Teme
"A30TcoAepKaIlle OPraHUYECKUE
coequHenus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/bI UX CUHTE3a —IIOJIMMEPU3aLusl U
IOJIMKOHACHCALUS

98

[Mnactmaccel. YTunmu3amnus u nepepadoTka
IJ1aCTHUKa

99

DI1acTOMEPbI: HATYpPATbHBIN
CUHTCTUYCCKUC KaAYyIYKH. Pe3nna

100

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnueckue. [lomumeps! ciennaabHOTO
Ha3HAYCHUS

101

[Ipaktuueckas padora Ne 6. Pemenue
C-)KCHepI/IMeHTaJILHBIX 3a4a4 110 TeMeE
"Pacmo3HaBaHue miacTMacc U BOJIOKOH"

102

O06o0011eHNEe U CUCTeMAaTU3aIUS
U3y4EeHHOT'0 MaTepuasa o Teme
"BBICOKOMOJIEKYJISIPHBIE COETUHEHMS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Atom. CocTaB aTOMHBIX siAep. XUMUAYECKUI
sneMeHT. 30Tomb!

CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIC YHUCIIA

Knaccudukammst XuMHUIECKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne 31eKTPOHOB 1O aTOMHBIM
opOuTamsIM

DJEeKTPOHHBIE KOH(PHUTypaIli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH

DJIEeKTPOHHBIC KOH(PHUTYpaAI[H HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[Tepuonnueckuii 3akoH u [leproanyueckas
cucTeMa XuMH4ecKux 3iaeMeHToB /1. W.
MenpeneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM 1
nepuoaam

Cucremarusanys U 0000IeHUE 3HAHUHN 110
TEME




10

Bunnl xumnueckoii cBA3u. MexaHU3MBbI
00pa3oBaHUS KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoneKkyispHbie
B3aNMOICHCTBHS

11

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

12

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

13

BemecTBa MOIEKyYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHU. THIbI
KPUCTAIJIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOJIIOUAHBIX PACTBOPAX

15

VcTrHHBIE PacTBOPBI: HACHIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

16

Crioco0OsI BeIpaXKCHHS KOHIICHTPAIUH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCMOIB30BAaHUEM TTOHATHIA
""MaccoBast 10151 paCTBOPEHHOTO BelecTsa',
"MoJsipHast KOHIEHTpaus'"

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanys U 0000IeHNEe 3HAHUH 110
TeEME

20

KonrtponsHas padora no temam "Ctpoenue




aroMa. [leproanueckuii 3aKOH 1
HepI/IOI[I/I‘-ICCKa}I CUCTEMA XUMHNYCCKUX
aneMeHToB [[. 1. Mengneneesa", "Ctpoenue
BemiecTBa. MHOrooOpasue BemecTs"

21

Knaccudukamnmst XuMruuecKux peakiuii B
HEOPraHWYECKON M OPraHUYeCKON XUMHUH.
3aKOH COXpaHEHMsI MACChI BELLIECTB; 3aKOH
COXpaHeHUd U IIPEBPAIEHUS DHEPTUH IIPU
XUMHUYCCKUX PCAKIOUAX

22

Tennobie 23 (HEKTH XUMHUUESCKUX PEAKITHH.
TepMOXHUMHYECKHE YPaBHCHHS

23

Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPaBHEHUSIM

24

CKOpOoCTbh XMMHUYECKOH peaklnH, €&
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xaranuzatopsl

25

['oMoreHHbIE U T€TEPOreHHbIE PEAKITIT

26

[Ipaktuueckas padora Ne 1 o reme
"BriustHue pa3nudHbIX GakTOpoB HA
CKOpPOCTbh XUMHUYECKOU peakun"

27

OO6patumMble U HEOOpaTUMBbIE PEAKIINH.
XUMHUYECKOE PABHOBECUE

28

[TpakTruueckas padota Ne 2 o Teme
"BaustHue pa3nUYHbIX (GaKTOPOB Ha
M10JI0’KEHNE XUMUUYECKOTO PaBHOBECHS"

29

DNEKTPOIUTHYECKAs TUCCOLUALIHS.
CuitbHBIC U ci1a0blie 2JIeKTPOoauThl. CTeTIeHb
JTUCCOLMALIUT




Nounnoe npousBenenne Boasl. Cpena BOIHBIX

30 pactBopoB. Bonopoausiit nokasareins (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronme B
pacTBopax 3JEKTPOIUTOB
[Ipakruueckas padora Ne 3 o reme

32 "XHUMHUECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCTUTENIBHO-BOCCTAHOBUTEILHBIC

33 peakiuu. Baxuenme oKUCIUTeNu U
BOCCTaHOBUTEIH

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3a1au pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 0000IICHIE 3HAHUIN 110
teMe "XuMuuyeckue peakiuun'

39 KoHnTtposbHas padota mo teme "XuMu4deckue
peakiuun"
[Tonoxxenue HemetamioB B [leproanueckoit

40 CHCTEeME XUMHYEeCKuX 3aeMeHToB /1. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomMoB. dU3NYECKHE CBOMCTBA HEMETAIIJIOB

A1 AnnoTponusi HEMETaIOB (Ha IpUMEpE
KHCJIOPOJIa, cepbl, hocdopa u yriaeposia)

42 Bopopona: nonyyenue, pusndeckue u




XUMHYECKHE CBOMCTBA. [ 'uapuibl

43

lamoreHsl: HAXOXKEHUE B IPUPOJIE,
CrocoObI OJTydeHUsI, PU3HMIECKUE 1
XHMHYECKHUE CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICOIEPIKALIUE COEANHEHUS
raJIor€HOB

45

JlabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI
noJryueHus rajnoreHoB. [IpumeHeHme
rajoreHOB U UX COCAUHEHUN

46

[Ipaktruueckas padota Ne 4. Pemenne
9KCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe
"T"asnorens"

47

Kucnopon: mabopaTopHbie u
MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
bu3ndecKkue U XuMHIeckue cBoicTra. O30H.
[TpumeHeHue KUCIopoia U 030Ha

48

OKcubl U NEPOKCUABI

49

Pemenne 3aaa4 pa3JInYHbIX TUIIOB

50

Cepa: Hax0XXJICHHE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUS!, GU3MIECKUE U XUMHUIECKUE
CBOMICTBA

51

CepoBonopon, cynbhust

52

Kucnoponcoaepxaiue coeJMHEHHS! CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI

53

[Ipakruueckas pabora Ne 5. Pemenue
AKCIEpUMEHTaNBHBIX 3a1a4 1o Teme "Cepa u
eé coequueHus"




A30T: HaX0XJICHHUE B IPUPOJIC, CIIOCOOBI

54 NOJy4YeHUs, PU3NUECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAaK, HUTPHUIbI

55 Kucnoponcoaepxaiue coeJuHeHHs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
A3oTHBIE y1OOpeHHs
docdop: HaXOkKACHUE B IPUPOJE, CIOCOOBI

57 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
cBoiicTBa. Pochuast u pochun

58 Oxkcuasl hochopa, pochopcoaepxarniie
KkucJIoThl. Conu ochOpHON KUCIOTHI

59 [Tpumenenue pocdopa u ero coeJMHEHUH.
®dochopHbie y1oOpeHHst
[Ipaktuueckas padora Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 33124 110 TeMe "A30T U
docdop u ux coequHeHus"
VYrnepoa: HaxoXIeHUE B IPUPO/IE,

61 AJUIOTPOITHBIE MOAU(UKAIINH; PUZHIESCKUE 1
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

6 Oxkcua yranepona(Il), O}(CI/I,I[ yraepona(IVv),
yroJibHas KMCJIOTa U €€ CONH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemunii: HaX0XAeHUE B IPUPOJE, CTIOCOOBI

64 MOJTy4eHUSI, GU3MIECKUE U XUMHUYECKUE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemHHEBasT KHCIIOTA,

CHJIMKAThI




[IpruMeHeHne KpeEMHHUS U €r0 COCTMHEHUM.

06 CrexJ10, €ro noixy4eHue, BUIbl CTEKIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 Cucremaru3zanus u 0000IICHIE 3HAHUI T10
teme "Hemeramibr"

69 KoHnTtposbnas padora nmo teme "Hemerammsr"

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

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

7 OO6mue ¢puznueckre CBOMCTBA METAJIOB.
[IprmMeHeHrne MeTaIIOB B OBITY M TEXHUKE

73 CnuaBel MeTaiioB. Koppo3ust MmeTamioB

74 Pewrenue 3ana4 pa3au4HbIX TUIIOB
DJIEKTPOXUMHUYECKUH Pl HAIPSIKCHUI

75 MeTauioB. OOIIHEe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucThKa MeTamuioB [A-
rpymmsl llepuoanyeckoi cucteMsl

76 XMMHYECKHUX JIEMEeHTOB. HaTpuii u Kanuid:
nojryueHue, pU3ndecknue U XMMHIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN
OO0mmas xapakTepucTrka MeramuioB I1A-

77 rpynmnsl [lepuoandeckoi cuctemMbl

XUMHUYECKUX DJIEMEHTOB. Maruuii u




KaJbIUi: OoJdy4YeHue, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUMN

78

JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTpaHECHUS

79

ANIOMMHUI: TIOTydeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, IPUMEHECHHE

80

AmMdoTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHIA aTFOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
[IPUMEHEHUE

81

Pemenne 3aaa4 pa3JIUYHbIX TUIIOB

82

[Ipaxtuueckas pabora Ne 7. Pemenue
HKCIIEPUMEHTANIBHBIX 33/1a4 [0 TeME
"Metaiuibl TJIaBHBIX noarpymnmn"

&3

OO01mmas xapakTepuCTHKa METAJIOB
no6ouHbIx noarpymi (b-rpymm)
[lepronnyeckoil cuCTEMbl XUMHUYECKUX
HJIEMEHTOB

84

Du3nyYecKrue 1 XUMUUYECKHE CBOMCTBA XpoMa
u €ro COCI[PIHQHPIﬁ, HUX IPUMCHCHUC

85

Baxwueiime coeMHEHNs] MapraHIa.
[lepmaHTaHaT Kaausi, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

dusnyeckue U1 XUMUYECKUE CBOMCTBA
JKenesa u ero coenuHenui. [lonydyenue u
MIPUMEHEHHUE CIUIABOB KeJe3a

87

duznueckre 1 XUMUYECKHE CBOMICTBA MEIHN
U €€ COEIMHEHUH, UX TPUMEHEHUE




dusnyeckre 1 XUMHYECKHE CBOMCTBA [IMHKA

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

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

90 Pemenue 3a1au pa3nuyHbIX TUIIOB

o1 O06o0011eHNEe U cUCTEeMaTU3aU U3YYEHHOTO
Martepuaina o teme "Mertanibt"

92 KoHnTtponbHast padora mo teme "Metasmist"

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

94 pa3Butus yenosevectBa. [loHsTHEe 0O
HAy4YHBIX METOJIaX UCCJIeI0BaHUSI BEIIECTB
HayuHble mpUHIUIIBI OpraHUu3au

95 XUMHUYECKOT0 TPOU3BOJICTBA.
[TpoMbInieHHbIE CTIOCOOBI MOTYYESHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh
CpEeIlbl U €ro MOCJeICTBUS

97 X¥MHA U 310POBbE YEIIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xnmusg mimy. Posbe xumun B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u nmapgromepHbie CpeicTBa.
briToBas xumust

100 XuMHs B CTPOUTENLCTBE. BaskHelne




CTPOUTEINIbHbIE U KOHCTPYKIIMOHHbBIE
MaTepHuabl

XUMHS B CEJILCKOM XO03SMHCTBE.

101
Opranuueckrie 1 MUHEpaJIbHbIE Y100peHus

102 Cucremarusanys U 0000IeHUE 3HAHUHN 110

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3SOBAHUS

Kon
NMpoBepPsSIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremoi XMuMUYECKUX 3HAHUHM, KOTOPasi BKIIOYAECT:

1.1

OCHOBOMOJIAralolue MOHATUS (XUMHUUYECKUM SJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToma, HWOH, MOJEKyJa,
BAJICHTHOCTb, ANIEKTPOOTPHUIIATENILHOCTb, CTETIeHb OKHCIICHHUS,
XUMUYECKass CBS3b (G- WU T-CBSI3b, KPATHBIC CBS3HM), THOPHUIW3AIMUS
aTOMHBIX oOpOuTasiell, KpHUCTaIMYecKass pemeéTka, MOjb, MOJIpHas
Macca, MOJSIpHBIA 00BEM, MOJSApHAs KOHILEHTPALUs, pPACTBOPHI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIAPATHI, YIIIEPOIHBIH
CKeJeT, (YHKIMOHaJbHas TpyMma, pagukal, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TreomMeTrpuueckas  (mmc-,
TPaHCU30MEpHsI), TOMOJIOTUYECKUN psA, TOMOJIOTH, YIJIEBOJOPOJIBL,
KHCIIOPOJ- U a30TCOJEpKAllue COECTUHEHHs, OMOJOTHYECKH aKTHBHbBIE
BemecTBa (yriIeBObI, KUPHI, OCTIKH), MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHECHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHUYECKHX PEeaKuil (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMUYECKHE, PEeaKIIMM HMOHHOTO OOMEHa, TOMO- U T€TE€pPOreHHbIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIICKTPOIHTHI,
AJIEKTPOIUTUYECKAs TUCCOIMALINS, CTENIEHb AMCCOLMAIINH, OKUCIUTEND,
BOCCTAHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XHMHUYECKOM  peakluu,

XUMHUYECKOE PAaBHOBECHE)

1.2

TCOpPUHU U 3aKOHBIL (TCOpI/ISI XUMHYCCKOIO0 CTPOCHUSA OPraHUYCCKUX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTHUUECKON AUCCOIMALINH,
[Tepuoanueckuit 3axon /.M. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHMMHUHU, MHPOBO33PEHUECKHUE
3HaHUs, JIC)KAIUC B OCHOBC MOHHUMAHUS MPUIUHHOCTH U CUCTCMHOCTU
XUMHUYECKUX SBJICHUH, COBPEMEHHBbIE TPEJICTABICHUS O CTPOECHUU

BElIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTSX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

Q)aKTOHOI‘I/I‘ICCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHHUH U
0e30ImacHOM HCIIOJIb30BaHHUH Ba)KHEHUIITHX HCOPTaHUYCCKUX n
OpraHn4CcCKMUX BCIICCTB B 6I>ITy n Hp&KTPI‘-ICCKOfI ACATCIIBHOCTH

YCI0BCKAa

1.5

o0uiyie HaydHble NMPUHIUIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha mpuMepe
MPOM3BOJICTBA CEPHON KHUCJIOTHI, aMMHaKa, MeETaHOJa, MepepadoTKu

HeTH)

ChopmMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapakTepHble TPU3HAKM M  B3aMMOCBA3b HW3YUYEHHBIX  IOHSATHUH,
MPUMEHATh COOTBETCTBYIOIIME TMOHSATUS NPU OMNUCAHUHM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBSA3b XUMHUYECKUX 3HAHMM C MOHSATUSMU U TPEACTABICHUSIMU
JIPYTUX MPEAMETOB sl 00Jiee OCO3HAHHOTO TMOHUMAHUS M OOBSICHEHUS

CYUTHOCTH MaTepUaibHOrO €JMHCTBA MUPA

ChopMupoBaHHOCTH YMEHHSI UCIIOJIb30BATD:

3.1

HaMMCHOBAaHUs XHWMHYCCKHX COCI[I/IHCHI/Iﬁ MCKIYHApPOAHOro COr3a
TeopeTI/mecxoﬁ u HpHKHaﬂHOﬁ XAMHUU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJIaCCaM OpPTraHUYCCKUX U

HCOPTraHNUYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0 CHUMBOJHMKY JUIsI COCTAaBICHHS (OPMYJT HEOPTaHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

Y CKEJIETHBIX) (POPMYIT OpraHNYECKUX BEIIECTB

CdopMHUpOBAaHHOCTH YMEHHS KJIACCU(DUIIMPOBATD:

4.1

HCOPraHM4YCCKUEC BEHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHs U

KPUTEPHU JUIS KJIACCU(PUKAIIMN N3YyYaeMbIX XUMUYECKHX 00BbEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU JUIS KJIACCU(PUKAIIMN N3yYaeMbIX XUMUYECKHX 00bEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBy PEarupyroIyXx BEHIECTB,
TeroBoMy 3(PQeKTy peakinuu, H3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTePU30BaTh JJCKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM H BO30Y)XIEHHOM COCTOSHMM) ¥ HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cuctemsl . 1.
MGHI[eJIeeBa 1 UX BAaJICHTHBIC BO3MOXHOCTH, I/ICHOJIBSYSI IIOHATHUA S-, P

d-31eKTpOHHBIE OPOUTANH, SHEPTEeTUYECKHE YPOBHU




ChopMupOBaHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX UMM COCIWHEHHH IO

nepuojiam U rpynmam

ChopMUpOBaHHOCTh YMEHHSI COCTAaBIISATH yPABHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTECIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajlaHca 3TUX PeaKIUi

7.2

YpaBHEHUS peaKui pa3IuyHbIX TUIIOB; IIOJHBIE U COKpalIEéHHbIE
ypaBHEHUS peaklUil HOHHOTO OOMEHa, YUUTHIBasl YCIOBHS, PU KOTOPBIX

3THU PeaKUy UAYT J0 KOHIIA

7.3

peaknuii THUAPOIH3a, PEaklIrii KOMIUIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATH:

8.1

Ha KOHKPETHBIX MpUMEpax XapaKTep 3aBUCUMOCTH PEaKIHMOHHOU
CIIOCOOHOCTH OpPTaHMYECKUX COCIUHEHHH OT KPaTHOCTH | THIA
KOBaJICHTHOM CBSI3H (G- U T-CBS3H), B3aUMHOTO BIIMSIHUS aTOMOB U TPYIIT
aTOMOB B MOJIEKYJaX, a TaK)Ke OT OCOOCHHOCTEH peanu3aiy pa3IuaHbIX

MEXaHU3MOB IIPOTEKAHMsI peaKuit

8.2

XAapPaKTCPHBIC XHUMHUUYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKLUN

ChopmupoBaHHOCTE YMEHHUSI XapaKTEPH30BaTh COCTAB U BaKHEHUIIIHE
CBOWCTBA BELIECTB, MMPUHANICKANUX K ONPEACIIEHHBIM KjlaccaM |
TpyIIaM COeIMHEHHH (ITPOCThIE BEMIECTBA, OKCHUJIBI, THIPOKCHUIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, (EHOJIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHUCJIOTBI, CIOXHBIE S(UPBI, KHUPHI, YTIEBOJIBI, AMHUHBI,

AMHHOKUCIIOTHI, OCJIKH)

10

ChopmupoBaHHOCTE yMEHHS MPOBOAWTH PACUEThl MO XUMHYECKHM
dbopMylnaM U YpaBHEHHSIM XUMHUYECKHX DPEAKIHH C HCTHOJIh30BAHUEM

(DUBUYECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
W3 UCXO/IHBIX BEIECTB JITAHO B BUJE PAcTBOpA C ONPEICIEHHON MacCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM J0IM, BBIX0/1a MMPOJYKTA PEAKIIUU

10.3

TEIUIOBOTO P QeKTa peakuuii

10.4

00BEMHBIX OTHOLLIEHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOHN (POpMYIIBI BElIeCTBa




11

Brnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUN
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE NMPUMEHSTH
AT 3HAHUS MPU SKCIEPUMEHTAJILHOM HCCIEIOBAHUM BEIIECTB U A
OOBSCHEHHUS XUMHUYECKUX SIBJICHHM, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI{HQBHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHS TPUMEHATH (MCIOJB30BaTh) 3HAHUS O
COCTaBE U CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CHUCTEMHbIC XMMHUYECKUE 3HAHMS Uil OOBSICHEHUS M MPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; sl IHPUHATUSA

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIHSX, CBI3aHHBIX ¢ XUMHEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH U TPOBOAUTH XUMHUECKUI
OKCHEPUMEHT (TOJIyYeHHE W W3YYCHHUE CBOWCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBCHHBIC pEaKIWU YIIIEBOJOPOJIOB
Pa3IMYHBIX KIIACCOB M KUCIOPOACOICPIKAIIUX OPTaHUUYECKUX BEIIECTB,
pelnieHue AKCIIEPUMEHTATBLHBIX 3amaq 1o pacrno3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJFOJICHHEM IPaBHI
O0e3zomacHOTO  O0pamieHWsi ¢  BEImeCTBaMH U J1aOOpaTOPHBIM
obopynoBanueM; HOpMYITHPOBATH IEJIM UCCIIECIOBAHUS; IPEICTABISITh B
pasnu4HOi  (opme pe3ydabTaThl OSKCIEPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIN MOMCK
XUMHUYECKON HH(OPMAIIUU B PA3TUYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4YHas JIUTEepaTypa, CpeACcTBa MacCoBor MH(popMarmu, ceth IHTepHET 1
Apyrue), KpUTHYECKH AaHAIM3UPOBATh XHUMUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C ITOCTaBICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh MH(OPMAIMIO C TIO3UIMA 3KOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOW3BOJCTBEHHOHN JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUI
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBHSI Ha  JKHUBbIE  OpPraHU3MBI
OTpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICH [OKa3aTels MpeneinbHOM
JOMyCTUMOW KOHIICHTpAllUM, W TOSACHATH HAa TMpHUMEpax CrIocoObI
YMEHBIICHUS U IPEIOTBPALIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O XUMHNH

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJEIb CTpOeHUsi aroMa. Pacmpenenenue
ANIEKTPOHOB MO JHEpreTHueckuM YypoBHAM. Kilaccupukanuss XuMUYECKHX
a51eMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux adnemeHtoB .M. Menneneesa.
Ousnyeckuit cmbicn [lepuoamdeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUW 10
MepuojiaM M TrpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanenTtHOoCTh. DnekTpooTpULIaTENBbHOCTh. CTENEHb OKUCIIEHUS

1.4

Buner xuMudeckoii CBs3M (KOBaJICHTHAs, MOHHAs, METAJUNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXXMOJEKYIsIpHBIC B3auMOielcTBUs. BemnecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KPHUCTaNIMYECKUX

peiméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU

1.5

Xumuueckass — peakmusa.  Kmaccudukamuss ~— XUMHYECKHMX — peakuuid B

HEOPraHMYECKON ¥ OPraHN4eCKOl XMMHH. 3aKOH COXPaHEHMsI MACChl BELLIECTB

1.6

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnoBbie 3G HEeKTh XUMUYECKUX peakiuil. TepMOXUMHYECKHE YpaBHEHHS

1.8

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. MDakTophl, BIHMAIOIIKE HA

cocTosiHue xuMmmuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponuTrueckas auccoruanus. CuibHble U crnabbie smekTponuThl. Cpena
BOJHBIX pPAaCTBOPOB BEILECTB: KHCHas, HeWTpainpHas, IienouyHas. CreneHb

nucconuanuy. Peakiuy HOHHOTO 0OMeHa

1.10

IMaaponus coneit. MornHoe npousBeaeHue Boasl. Bomopoauerii mokazatens (pH)

pactBopa

CriocoObI BeIpa)keHUSI KOHIIEHTPALIMK PAaCTBOPOB: MaccoBasi JA0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSpHAs KOHUEHTpauusi. HachllleHHble W HEHACHIIICHHbIE

pacTBOpBL, PaCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKknuu. HOBC,Z[GHI/IG BCHICCTB B CpCaax C

pa3HbIM 3HaueHreM pH. MeTtobl anekTpoHHOro 6anaHca




1.13

DNEeKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccugukanus HeopraHnueckux coequHeHnil. HomeHkaTypa HeopraHu4eckux

BEILIECTB

2.2

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAUIOB (HATpHUil, Kanui, KaJIbLIHM,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJe30, Melb) U uX coeauHeHuil. OOmue

CIIOCOOBI IMMOJIYYCHHA MCTAJIJIOB

23

XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPBI, a30Ta,
dbochopa, yrimepoma W KPEeMHHS) M HX  COeAUHEHUH  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN )

24

I'eneTnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, MPUHAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

#HPartH# neHTUKaLMs HEOPTraHUYECKUX coeMHeHN. KauecTBeHHbBIE

PCaKkuu Ha HCOPraHNMYCCKUC BCUICCTBA U NOHLIL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITOJIOXCHUA TCOpHUU XUMHWYCCKOT'O CTPOCHUA OpraHU4YCCKUX
coequHennii A.M. BytiepoBa. YriepoAaHblil CKEIET OpraHUYeCKOW MOJICKYJIBI.
KpaTtHOCTh XUMUYECKOW CBS3U. S- U DP-CBSI3U. Sp3-, sp2-, Sp-TUOpHAM3AIUIN
opOuTaneii aToMOB yriepoja. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO

ctpoeHus Mosuekyn. ['omonoru. I'omonornyeckuii psan. Mzomepust u nzoMepsl

3.2

[Tonatue o  ¢yHknuoHanpHOW  rpynme.  OpueHTanmoHHBIE (P QEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccuukanuu OpraHuYecKkux BemiecTB. Homenkiartypa
OpraHMYECKUX COEIMHEHUH (CHUCTeMaThyecKas) W TpUBUAJIbHbIE HAa3BaHUS

BayKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOAHOpaIUKAIBHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHe o

Hykieoduie u snekrpoduie. [Ipapmio MapkosaukoBa. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKHE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHHE, KPEKHHI, wn3omepuszauus, ropenue. Ilomydenue
ankaHoB. lluknoankanel. Crenuuka CBOWCTB NUKIOAIKAHOB C  MAajbIM

pasMepoMm I1ukIa. Peakium nmprcoeIMHeHNs U paauKaaIbHOTO 3aMEIICHUS

3.6

AnkeHbl. XMMUYECKUE CBOMCTBA: pPEAaKLIMHU NPUCOEAMHEHHUS (TaJOre€HUpPOBaHUE,
TUIPUPOBAaHUE, TUIPOTraIOTEHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHHS U
nonuMepuzau. [IpombliieHHble M J1TaOOpaTOpHBIE CIOCOOBI  MOJY4EHUS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWMCTBA AJIKQJUEHOB: PEAKIMU MPUCOCIUHEHUS

(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpPEHMsT U nNoiaumepuszanmu. Ilomyuenue




aJIKaAUCHOB

3.8

AnkuHBbl. XMMUYECKHAE CBOMCTBA: PEAKIIMHU MPHUCOCIUHEHUS (TaIOTeHHUPOBAHUE,
THJIPUPOBAHUE, THApATalUsl, THAPOraJIOTCHUPOBAHUE) KAaK CIOCO0 TMOJyYeHHS
MIOJIMMEPOB M JIPYrUX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. ['opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH I CBApKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30JIa: peakIuu  JJIEKTPOYHIBHOTO
3aMeIIeHus, TNPHUCOSAWHEHHsI (TMAPUPOBaHUE, TalloOTeHUpOBaHuE). Peakius
ropenusi. OcoOEHHOCTH XMMHYECKUX CBOMCTB Toiyoisa. [lomydenue OeH3zoia.
OcoOEHHOCTH XWUMHYECKHX CBOMCTB crtuposia. [lommmepusarus crTupoda.

Crioco0bl MosTydeHus: ¥ IPUMEHEHUE apOMaTHYECKUX YIIIEBOJ0POIOB

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHWMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJECHHS  HaJU4uA
THAPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CIOCO0  IMOJIyYeHHUS
pacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTanus. Peakuus ropeHus.
[lonydyenune »oTaHona: peakuusi OpOXKEHHs TIIIOKO3bl, TUApATalus OSTUJICHA.
DTUICHIJIMKOJb U TJIMLUEPUH KakK MPEeICTaBUTENM TNMPEeAeNbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@denon. XuMHYecKne CBOWCTBa (eHoNla (peakiuu ¢ HATPUEM, THAPOKCHIOM

HaTpus, Opomom). [Tomyuenue enomna

3.12

A.]'IBI[GI‘I/IIII:I. XUMHYECKHE CBOMCTBA OpCACIbHBIX aJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHBIC PEAKIMM HAa KapOOHHIILHYIO TPYMIYy (peakuus «cepeOpsHOro
3epkana», B3aumojaeicTeue ¢ ruapokcuaom menu (II). [Monyuenue npeaenbHBIX
aNbJIerHJIOB: OKHUCIEHUE CIOUPTOB, TUApaTalUs aueTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KCTOHOB. OcobeHHOCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOHCTB MypaBbUHOW KHUCIIOTHI.
HonyquI/Ie HpCI[eHI:HBIX OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT: OKHCIICHUC
AJIKaHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, albJETHAOB. Briciue mpenenbHbe U

HCMIPCACIILHBIC Kap60HOBI>Ie KHCJIOTHI

3.14

Cnoxsble »pupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX 3(PHPOB.
Oo6parumocts peakiuu >Tepuduxanuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIIEBOM M map(roMepHON NPOMBIINIICHHOCTH. JKUpPBI Kak CIIOXKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCICHUE. [HMIpOiH3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJIYYEHHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BbICHIHUX Kap6OHOBI>IX KHCJIOT

3.15

XWMHUYECKHE CBOMCTBA TIJIIOKO3Bl: PpEAaKIUU C Yyd4aCTUEM CIHUPTOBBIX H




QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpruMeHeHHe TIIOKO03bI, e€
3HAUEHUE B JKU3ZHEIEATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBnuBaromue #  HEBOCCTaHaBIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmajla, IJIMKOr€Ha W ILeJUItono3bl. Pu3nueckue CBOHCTBA KpaxMaia u
LEJUTI0J03bl.  XUMHMUECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJOM. XHMHUYECKHE CBOICTBA LEJUTIONO3bI: TUAPOIH3, MOTYyYCHHE
a¢upoB 1ewTrONO3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIEIIK)

3.16

AMUHBI. AMUHBI KaK OpPraHUY€CKHWE OCHOBAHUS: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuusi TOpeHHsl. AHUIUH KakK MpEACTaBUTENb apOMAaTHUYECKUX aMHUHOB.
XUMHUYECKHUE CBOWCTBA aHWIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lonmyyeHue aMMHOB QJIKUJIMPOBAHMEM aMMHaKa U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTBI U O€lKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKHe
coeauHeHusi. OCHOBHBIE AMHMHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHe
CBOMCTBa OEJIKOB: TUAPOJIU3, JCHATYypallus, KaueCTBEHHbIC (LIBETHBIC) PEaKIMU

Ha OenKu

3.18

CtpoeHue M CTPyKTypa TMOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHust MouyieKyd. OCHOBHbBIE CIOCOOBI TOJMYUYEHHUS BBICOKOMOJIEKYIISPHBIX
COEIMHEHMI: peakuy MoJUMepU3aluu U HoJuKoHAeHcauuu. Knaccudukanus

BOJIOKOH

3.19

#H#HPar## nenTuukanus opraHMuecKuX coeuHeHuil. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCIIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

['enernueckas cBsA3b MEXKY KJIacCaMU OPTAHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumus B TOBCENHEBHOW xu3HU. [IpaBmia Oe3omacHOi paboOThI C EAKUMH,

TOpHOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMHMH

4.2

Xumus U 310pOBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHSI W SHEPreTHKa: NMPUPOJIHBIN W TOMYTHBIN HE(PTIHOU
ra3bl, KX COCTaB U Hcnoiab3oBanue. CoctaB HeTH U e€ mepepadboTka (MPUPOTHBIC

WCTOYHUKH YTIIEBOJOPOJIOB)

4.3

XuMHUsT ¥ IKOJOTHS. XHMHUYECKOE 3arpsi3HEHHUE OKPYKAOUIEH Cpelabl U €ro
nocaenctBus. Oxpana ruapocdepsl, TOUYBBI, aTMochepsl, (GIopsl U GayHbl OT
XMMHUYECKOTO 3arps3HeHus. I[Ipobiema OTXOMOB M MHOOOYHBIX MPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HUCTOYHHUKH DHCPIrun

4.4

O6H_II/IG MMpEACTABJICHUA O IMPOMBINIJICHHBIX crnocobax IMOJIYYCHHSA XHUMHYCCKHX




BEILIECTB (HAa IpUMEpE MPOU3BOJACTBA aMMHAaKa, CEPHOW KHUCIOTHI). U€pHas u
uBetHas  mertayuryprus.  CTEKs0 M CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombinienHass ~ opranuueckas  xumus.  CpIpb€ I OpPraHUYECKOU

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMA Ta30B MO0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE MU 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIHH

BCIICCTB

5.2

#H#HPar#t#Pacuérel TermoBoro 3gpQexTa peakuuu

53

#H#HPar#t#PacuéTel 00BEMHBIX OTHOIICHHUN T'a30B MPU XUMHUYECKUX PEAKIUAX

5.4

HH#HPar#t#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TIPOTYKTOB

peaKIyu, €ClIM OJHO U3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )

5.5

HH#HPar###PacuéTel MaccoBOI MM 0OBEMHOM 10U BBIXOA MIPOAYKTA PEAKIIH

OT TCOPETUYCCKU BO3SMOXKHOI'O

5.6

#H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOAYKTA PEaKIHH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpa C OMPEACIEHHON MacCOBOM JT0JIeH

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MacCOBasi AOJIA», «MOJISIpHAS

KOHICHTpalus», «paCTBOPUMOCTL»

5.8

###Par###HaxoxxieHre MoJIeKyIsipHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA IO
€ro INIOTHOCTH U MAaCCOBBIM JOJIAAM 3JICMCHTOB, BXOOAINIUX B €I'0 COCTAaB, UJIM I10

IIPOYKTaM CTOPaHHUs




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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