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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBanus
y4eOHOro mpeaMera «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHUs B Poccuiickoit
@epnepanuu Ha niepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaAKKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeeleHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaromuxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMme MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOYy4Ye€HHEM XUMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOrpaMMOW 1O  XUMHUHU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4eOHOTrOo Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

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



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUIIITMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOIO U3y4eHHUs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu noaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMi COAEpXKaHUs 3TUX KypCOB B IMpPOrpaMME MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUEHUs IpeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJIy4aeT OIpEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMHM HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTeTUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS] MEeXaHU3MOB €€ oOpazoBanHus. M3yueHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTU
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

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



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

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUI H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtemarnka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B o0ecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



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

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOWU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBSACHEHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

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

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(eCcCHOHaIbHON U 00IIECTBEHHOU IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

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

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpuUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

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

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

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

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYJI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

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

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AJKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCAUHEHUS, 3aMELIEHUSA B O-ITOJOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpU3anuu U okucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TOJIYYCHHS W IPUMEHEHUE
AJIKEHOB.

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

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TPpUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30/1a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIONMIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. CrnocooOsl nepepadboTku HedTu:



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

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YIJIEBOIOPO/IOB.

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

DKCIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJECHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriiepoga ¥ BOJAOPOJAA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OHTUJIEHA W
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMi  TIacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BolopojHbIe CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupTel. [IpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

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



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

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

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMEeHKNaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX IMpeIeIbHBIX KapOOHOBBIX KHUCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSAITHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakrepucThka yriaeBoaoB. Kinaccudukanuys yrieBoaoB (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
Heuono3bl.  dU3nyYeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAsl peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJyueHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) wu  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xuMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneicTBue
KpaxMaJjia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupTel U
dbenonwy, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

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

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

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

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

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

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



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

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

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

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

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

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

Pacuérnbie 3anaumn.

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

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

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

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



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

['eorpadus: mosne3HbIe UCKOMTaeMbIe, TOILUIUBO.

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



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyYaronMMHUCs POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJAa YYEHBIX U IPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

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

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

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

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

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

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

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

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

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

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

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

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

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

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

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3pl MaTEPHAIBHONW KyJbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOIMIUXCS JaHHBIX C IIeJIbI0 TOTY4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

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

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

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

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

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

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

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

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJIs KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHi;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

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

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



peaknuu — TPU PEHICHUH YUYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIMpPOBAThH MENN U 3a/1a91 UCCIIETOBAHMSI, HCTIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

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

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

3) padora ¢ nnpopmanmeii:

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

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

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

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

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

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

PerynasiTuBHbIE YHMBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

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

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECcKUe
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
[0 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHUsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJCTABICHB MO TOJaM
U3YYEHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

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



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
4yeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHbIX OpOuTajneil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIE (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

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



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

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAICKHOCTh MU3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIACIbHBIX
MIPEAICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOMYOJ, TJIMIICPUH,
STUJICHTJIMKOJb, (BeHon, dopManbaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbBMUTUHOBAS KUCJIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUIIMH, AUBUHUI, U30IMPEH, XJIOPOIpPEH,
CTUPOJI U IPYTHUE);

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

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

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHUYECKUX VYIJIEBOJOPOJIOB, CHUPTOB, albJAETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TOJHCAXapHJoOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKIY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHMA C WCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

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

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HeTh, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MpPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

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

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



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

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKA, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE W U3YUYECHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU VYIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM IIPABUII
0e30macHOro OOpalieHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IENh HWCCICAOBAHHS, TMPEACTABIATh B Pa3IudHON (popme
pEe3yJbTAThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

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

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

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

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOECHUS OPTraHUYECKUX COeTUHEHU A. M. 8
Bbytneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoasbl
21 [IpenenbHbie yTIeBOAOPOAbl — AJTKAHBI, 5
' LUKJIOAJKAHbI
5 HemnpenenpHbie yTriieBoaOPOIBI: aTKCHBI, 14 1
’ QJIKaJIMEHbI, aJTKUHBI
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOJOB U UX 4
' nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1
Hroro no pazneny 35
Pasznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHust
3.1 Crnuptsl. ®eHon 11 1
19 KapOoHunbHbIE COeAMHEHNUS: alTbIETHIBI 1 )1 1

keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC




s¢upsl. XKupsl
3.3 VYrieBoanl 9
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxaniue OpranHnyecKkue coeuHeHust
4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Nroro no pazgeny 12
Pasnen 5. BeicOkOMOJIEKY IS pHBIE COCAUHEHUSA
5.1 BricokoMonekysipHbIE COEAUHEHUS 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102










IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XMMHUH, TIPEJICTABIEHUE O MHOT000pazuu
OPraHUYECKUX COCIAUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YXIEHHOE COCTOSIHUS).
BaneHTHBIC BO3MOXXHOCTH aTOMa YTJIepo/ia

XI/IMI/I‘IGCKaSI CBA3b B OpFaHI/I‘IeCKI/IX
coeTMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3CH

Teopust cTpoeHUsT OPraHUYECKUX
coenquHeHuit A. M. bytneposa

Bunsl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

[IpencraBienue o knaccuukanuu u
cucremarnueckas HomeHkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanus peakiyii B opraHu4ecKoi
XUMHUHI




Cucremaruszanus U 0000IEHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTUYECKHUN Psil, 001as
dopmyna, HOMEHKIATypa 1 U30Mepus,
3JIEKTPOHHOE U NIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYI

10

dusnyeckre U XUMUYECKUE CBOMCTBA
aJIKaHOB

11

Haxoxnenune ankanoB B nmpupoje. CriocoOs
MOJTYYCHUST U TPUMEHEHNE ATKaHOB

12

Huknoankansl: obmast popmyna,
HOMEHKJIATYypa ¥ U30MEPHsi, 0OCOOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTyYCHHS U IPUMEHECHUE

13

Pewrenne pacu€THbIX 3a1a4 HA
oTpeieIeHNue MOJIEKYJISIPHON (hOpMYJIbI
OpPraHMYECKOT'0 BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOZSIIUX B €T0
cocras. Cucremarnzanus 1 00001eHE
3HAHW 10 TeMe

14

AJIKEHBI: TOMOJIOTUYECKHNA Psil, 001as
¢dopmya, HOMEHKIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas 4 LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusngeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

16

CrniocoOblI oty4eHus 1 IpUMEHEHNE




AJIKCHOB

[Ipaktrueckas padota Ne 1 mo Teme

17 "IlosydyeHune 3TUIIEHA U U3YUYEHHUE €TI0
CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha

18 oTpeieJICHUE MOJICKYJIIPHOHN (hOPMYITBI
OpPraHUYECKOro BEllecTBa
AJKaIueHbl: CONpsKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XHUMHUYECKUE CBONCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoOblI oy4eHus 1 IpUMEHEHNe
aIKaJUEHOB
AJKWHBI: TOMOJIOTUYECKHH psiJl, 001as

” dbopMyIa, HOMEHKJIATypa, dJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
bu3nYecKue CBOMCTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB

24 KauecTBeHHbIE peakuu Ha TPOWHYIO CBA3b

)5 CrniocoOblI oty4eHus 1 IpUMEHEHNE
AJIIKUHOB

2 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKOW peaKkun

7 CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
TemMe

)3 ApeHBI: TOMOJIOTHYECKUN Psifl, 001Ias

dbopMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OceH301a U TOTyoJa, nX (PU3UIECKUe
CBOMCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMelEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

30 MIPUCOETNHEHUS, OKHCIIEHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTUpOJIa
Pewrenne pacu€THbIX 3a1a4 HA

32 OTIpeieIeHNe MOJIEKYJISIPHON (hOpMYJIbI
OpPraHWYECKOI0 BEIECTBA

3 CriocoObI nosty4eHus: 1 NpuMEHEeHNE
apeHoB

14 ['eneTndeckas CBA3b MEXKAY Pa3INYHBIMU
KJIACCaMH yTJIEBOJOPOIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakuuii. Cucrtemaru3aius u 0000IIeHNe
3HAHWM 10 TeMe

36 [Ipuponustii ra3. IlonytHbie HETAHBIE
rasbl

37 KameHHBII yroyib 1 IPOIYKTHI €r0
nepepadoTKH
HedTb 1 criocoOs! €€ mepepaOboTKH.

38 [IpuMeHeHne MpoayKTOB MepepadboTKH
He(TH

39 I'enernueckas cBA3b MEXKIY Pa3IMUHBIMU




KJlacCaMH YIJICBOJOPOJ0B

40

["ajioreHoNnpon3BOHBIC YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE; PEAKITHH
3aMEILEHMS TaJloreHa

41

JleWicTBue 1Iemouei Ha
rajoreHnpoun3BoiHbIe. B3anmopaeiicTeue
IUTaJoreHajJKaHOB C MATHUEM M IITHKOM

42

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110

pazneny "YraeBogopobr"

43

KonTtponsHas pabora o teme
"VYranesonopozas!"

44

[IpenenpHBIC OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psit, obmas hopmyna,
CTPOEHUE MOJIEKYJI, H30MEPHU4,
HOMEHKJIaTypa, Kiaccuduraus,
¢du3nueckre CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

Crioco0bI nosty4eHus 1 NpuMEHEeHHe
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYPA U
U30MepHsi, 0COOCHHOCTU (PU3UYECKUX U
XUMHUYECKHX CBOMCTB

48

MHoroaToMHEIE CIIMPTHBI: 3TUJIICHTIIUKOJIb U

I‘JII/II_[epI/IH, nux (bl/ISI/IHGCKI/Ie U XUMHNYCCKUC
CBOUCTBA

49

CrniocoOblI noy4eHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB




@DeHoII: CTPOCHUE MOJIEKYIIbI, (pu3uyecKue

50 .
cBoiicTBa. TOKCHYHOCTH (heHoIa

51 XuMu4eckue cBorcTBa (eHola

5 CrniocoOblI oty4eHus 1 IpUMEHEHNE
dbenona
[IpakTuueckas padora Ne 2. Permenue

53 IKCIIEPUMEHTAIFHBIX 33724 110 TeMe
"Crouptsl U heHOoNBI"

54 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWIILHOM IPYIIIIBL;
TOMOJIOTHYECKHE PsAJIbI, 0011as ¢popmya,
U30MEpHsI © HOMEHKIJIATypa

56 Anbaeruibl ¥ KeTOHbI: PU3NYECKue
CBOICTBa; peakluy MPUCOEANHEHUS

57 Peakmuu okucneHus 1 KaueCTBEHHBIC
peaKuu abICTHIOB U KETOHOB

58 CrniocoOblI Moy4eHust ajabAeTUA0B U
KETOHOB
OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI HX
MOJIEKYT

60 N3oMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62 Oco0EeHHOCTH CBOWCTB MYPaBbHHOM




KUCIOTHI. MHOT00Opa3ue KapOoHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHUKAPOOHOBBIX
kuciot. [IpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT

64

[TonsaTue o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI MoTy4eHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN PSIIL,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMUYECKON PEaKLUU, Ha ONPEEICHUE
MOJIEKYJISIPHOHN (OPMYITBI OPTaHHYECKOTO
BEIIECTBA

69

[TpakTuueckas padota Ne 3. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Kap6onoBsie kucinotbl. CioxHbie d3Pups"

70

Kupsr: ctpoenue, puznveckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)

71

OcCoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAIMNX OCTATKH HCTIPCACIBbHBIX
KUPHBIX KUcao0T. XKupsl B npupoae




72

MBplI1a Kak cOJId BBICHIMX KapOOHOBBIX
KHCJIOT, UX MoolIee aeicTue. Ilonsatue o

CUHTCTUYCCKHNX MOIOIINX CPEACTBAX
(CMC)

73

I'eneTnyeckas cBsI3b yIJIEBOJOPOAOB U
KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BEIIECTB

74

Pacuérbl 1o ypaBHEHUAM XUMHUYECKUX
peaKuuit

75

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME

76

OO01mast xapakTepuCcTHKa YTIIEBOJOB U
KJaccuukanus yriieBo1oB (MOHO-, TH- U
MOJIUCaXapHUIbl)

77

Monocaxapubl: (hU3HUecKue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

78

[TpuMmeHeHue TII0K03bl, €€ 3HaUeHuE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

Jucaxapubl: caxapo3a, MaJIbT03a U
nakto3a. Haxoxxnenue B npupoje u
MIPUMEHEHUE TUCaXapUJIOB

80

[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKYJI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

82

Pemenue pacueTHbIx 3a/1a4 Ha
ompeiesIieHue A0JIU BbIX0a IPOIYKTa
pPeaKIu OT TEOPETHUECCKH BO3MOKHOTO




&3

Cucremaruszanus U 0000IEHUE 3HAHUHN 110
pasnerny

84

KonTtponsHas pabora o teme
"Kucnopoacoaepaiiue opraHu4eckue
coeuHeHus"

85

AMUHBL: KIaccUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas hopmysia, u3oMepusi,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86

XHUMHYECKUE CBOMCTBA anrpaTHIECKUX
aMHUHOB

87

AHWINH: CTpOEHUE aHWJINHA, 0COOCHHOCTH
XUMUYECKHUX CBOMCTB aHUJINHA

88

CriocoOb!I MoTy4eHus: 1 IpUMEHEHHE
anmu(aTHIeCcKuX aMHHOB

89

AMUHOKHCIIOTBI: HOMEHKJIATypa
n3oMepus, GU3NIECKue CBOMCTRA.
OTnenbHbIC TPECTABUTENH Ol
AMHHOKHUCIIOT

90

XHMHUYECKHE CBOMCTBA aMHMHOKHUCIOT, UX
OMOJIOTHYECKOC 3HAYCHUE aMUHOKHCIIOT.
CuHTE3 ¥ TUAPOIIU3 ENTUIOB

91

Benku xak npupoaHbIe MOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB

93

A30TcoaepKaline reTepoIHKINYSCKIe
coeanHeHus. HyKiIenHOBBIE KMCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

94

[IpakTuueckas padora Ne 4. Perenue




C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"A30TcoAepKallre OpraHu4YeCcKue
coenuueHus"

95

[IpakTuueckas padora Ne 5. Perenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"Pacrio3HaBaHn€ OPraHUYECKUX
coenuHeHun"

96

KonTtponsHas pabora o teme
"A3oTcoeprKalie OpraHn4ecKue
coeuHeHus"

97

OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOIJICKYJISAPHBIX COG,I[I/IHGHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlUA U
IMOJIMKOHACHCALIUA

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

OnacToMepsl: HaTypaJIbHbBIN
CHHTETHYECKHe Kayuyku. Pe3una

100

BouokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HaYECHUS

101

[Tpaktuueckas padota Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacno3HaBaHue€ IIACTMACC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOI0 MaTepuasa o TeMe
"BpIicCOKOMOJIEKYIIApHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTsbI
pecypchbl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuorexa [JOK
XumMuyeckui 3aeMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3IeKTPOHHBIX 000JI04YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMu4eckux | bubnuoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubanorexka HOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpaIIK aTOMOB
5 SHGMGII;TOB B OCHoi){oJI:/I 1 bubmorexa [TOK
. https://m.edso0.ru/8149¢846
BO30YXIEHHOM COCTOSTHUT
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubanorexka HOK
DNEeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMUYECKUX
7 anemeHTOB /1. 1. Menaeneena, CBs3b C 1 bubmmorexa LIOK
N M ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX | bubmuorexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILIECTB 10
IpyIIaM U Iepuoaam

https://m.edsoo.ru/f8468927
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CucreMaruzanus U 0000LIeHYE 3HAHUN

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BemiecTBa', "MoJIsIpHas
KOHIIEHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumudeckoil cBs13u. MexaHu3MBbl

10 00pa30BaHMs KOBAJICHTHOM CBS3H. bubanorexa HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS
BaneHnTHOCTh U BaJieHTHBIE

1 BO3MOHOCTH aTroMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BeniecTBa MoJieKyIsIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOoeHUS. Tumsl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.

14 [IpencraBneHue 0 KOTITOUAHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctuHHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CriocoObI BRIpaXKEHHS KOHIIEHTPAIUU bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ UCnoyib30BaHUEM

17 MMOHSTHH ""MaccoBasi JOJIs Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Crtpoenue aroma. [leprnoandeckuii

20 3akoH u [lepunoandeckas cuctema bubanorexka HOK
XUMUYECKUX dyieMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTBa.
Mmuoroo6pasue BemiecTs"
Knaccudukamnms XuMruaeckux peakiuit
B HEOPTraHMYECKON U OPraHNYECKOU

21 XUMUU. 3aKOH COXPAHEHUSI MaCChI bubanorexa HOK
BELIECTB; 3aKOH COXPAaHEHUs U https://m.edso0o.ru/6335cdd2
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHSIX
TennoBsie 3PEKTH XUMUIECKUX

22 peakuuil. Tepmoxumuyeckue bubnmorexa LHOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUAM

23 XUMHYECKUX PEAKIU U bubmorexa LOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHUUYECKOMN peakinu, eé

24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u karaiu3atopsl

25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu

26 [TpakTrueckas padota Ne 1 mo teme bubanorexka [HOK

"BnustHue pa3nudHbIX GaKToOpoB HA

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edsoo.ru/30952{9b
[TpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTopoB HA bubmorexa [TOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIEeKTPOIUTHYECKAS JUCCOIIHALIUSL.
29 CI/IJ‘IBHI:)IG U cia0ble aieKT :HH”]J;IBI bubmorexa LIOK
p ) https://m.edsoo.ru/5f766bdf
CreneHp IUcCcOonanuu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX ;.)CTBO (I)[B Bono Ho HLII;I " bubmmorexa [IOK
A p POB. BOOPOA https://m.eds00.1ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PaCTBOPaxX bubmmnorexa LIOK
p t p p https://m.edsoo.ru/09d5a9bd
3IEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHEe PEaKIIni B pacTBOpax bubmmnorera [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCINUTENIHLHO-BOCCTAHOBUTEIBHBIE
33 eaknnu. BaxHelmme oOKUCIUTEIN U bubmorexa LIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexka [HOK
BEILICCTB https://m.edsoo.ru/93{b97d2
36 Pemenne 3amay pa3IMUHBIX THIIOB bubmmorera [IOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmorexka [IOK
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubnumoreka [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuoanueckoil cucreMe XUMUYECKUX

bu6mmoreka [IOK
40 anemenToB /1. . MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIIOB
AnoTponusi HEMETAUIOB (Ha IPUMEPE
41 KHCJIOpo/ia, cepbl, hocdhopa u bubmorexa HOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriepoaa)

4 Bognopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
I"ajorensl: HaxoKICHUE B IIPUPOJIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U buommorexa LHOK

Y L https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
lManorenoBonoponasl. Baxxunelue
44 KHCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
p p https://m.edsoo.ru/6b3255e6
raJJoreHOB
JlabopaTopHble U TPOMBITIVICHHBIS

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubanorexa HOK
[IpumeHeHue rajJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHHUH
[TpakTrueckas padota Ne 4. Permenue

Bbu6nmuoreka [JOK

46 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIIUICHHBIC CIIOCOOBI MOTYYCHUS,

Bbu6nmuoreka [JOK

47
(bU3MYeCKre U XUMUYECKHIE CBONCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHune KucIopoaa U 030Ha

Bbu6nmuoreka [JOK
48 OKcHAbl M IEPOKCHUIBI
A P g https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3agad pa3iinyHbIX TUIIOB bubnnorexa LIOK
P https://m.eds00.ru/2b6d8b4b
Cepa: HaXx0XJCHUE B IIPUPOJIC,
P bap bubmuorexa [JOK
50 CIoCcOOBI MOTyYeHHUsI, PU3NIECKHe U
. https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
Bbubnmuoreka [JOK
51 CepoBoziopo, Cynb(puabpl
POBOZIOPOZ, CyIbhHA https://m.eds00.ru/7¢875999
Kucnopoaconepskamiue coequHEeHHS
52 cephl gCO6eHHI:)CTI/I CBOWCTB CEPHOM bubmorexa HOK
Ph!- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTuyeckas pabora Ne 5. Pemenue

53 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubmorexa [IOK

" p . " https://m.edsoo.ru/0aftb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMyUYeHUSs], PUINIECKUE U bubanorexka HOK
XHMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconepskamiue coequHeHHS

55 aszoTa I())COGGHEI)OCTI/I CBOMCTB a30THOU bubmorexa [TOK

’ https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeneHne a30Ta U €ro COeAMHEHUM. bubanorexka [HOK

ABOTHBIE y10OpEeHHS

https://m.edsoo.ru/129£5059
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docdop: Hax0KIEHUE B IPUPO/IE,
CrocoOBI MOTyYeHUsI, PU3NIECKHE U

Bbu6nmuoreka [JOK

57
XUMUYecKue cBoricTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 (bocq)ﬂo c((i)) eq)ncz ue Kucinotel. Conu bubmorexa [TOK

p )i[, prratl ' https://m.edsoo.ru/c7a2d429
dhochopHOIT KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexa HOK
coequHeHnil. @ocdopHbIe y10OpeHHs https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A30T 1 pocdop u ux coequHeHUA"
VYriepoa: HaX0XKACHUE B IPUPOJIC,

61 AJJIOTPOIIHBIE MOAU(UKALINH; bubmmoreka [JOK
(bU3HYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%¢
MIPUMEHEHHE
Oxkcup yriaepoaa(ll), oxcu

62 TJIe I([)ya(I\I/)) : r(on)LHa;I Kf/[ICJ'IOTa u eé bubmorexa [TOK
yriepoa 4 https://m.edsoo.ru/dba58adf
coJn

63 Pemenue 3aga4 pa3aumyHbIX TUTIOB bubmorexa HOK

A&t https://m.eds00.ru/6029b609
KpemHuuii: HaxoKaeHUE B IIPUPOJIE,
64 CIII)OCOGBI 1oJI qelfm q)mniefmfe U buommorexa OK
Y L https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBONCTBA
65 Oxcun kpemuansi(1V), kpemuueas bubanorexka [HOK
KHMCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7bl
bu6mmoreka [IOK
IIpuMeHeHrne KpEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuit. CTEKI10, ero nojJydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmnorexa IOK
https://m.edso0.ru/b624f801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "HemeTtamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas padoTa mo teme bubanorexa HOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
[lepuoanueckoii cucteMe XUMHUYECKHUX
71 aeMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [TOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAIIJIOB
OO6mue dpuznyecKkrue CBOMCTBa
72 MeTasuioB. [IpuMeHeHne MeTaioB B bubnmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3sus bubanorexka [HOK
METAIIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKHUHN PSJT HAPSHKCHUH
75 MeTaJ'IJI'I)OB. O061mmue cnorc):olébl n(I))nyqum buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAIIJIOB
OO0mas xapakTepucTuka MeTamuioB [A-
76 rpymibl [leproanyueckoi cucteMbl bubmmoreka [JOK

XUMHYECKHUX 31eMeHTOB. HaTpuii u
Kaluii: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c¢26b3
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XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIICCTB M MX COSAMHEHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpymmsl llepruoanyeckoi cucteMsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

Bbu6nmuoreka [JOK

77 KaJIbIMIA: IOJy4eHHe, PU3NUecKue 1 https://m.edsoo.ru/7c¢3e49c0
XMMHYECKHUE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

73 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 ATIOMUHUI: TIONTy4YeHHE, PU3NUECKHE U bubanorexa HOK
XUMHYECKHUE CBOICTBA, MPUMEHECHHE https://m.eds00.1ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMILIEKCHI AITFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHNE

81 Pemenue 3anay pa3nu4HbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue

82 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubmmnorexa LIOK
" " https://m.edsoo.ru/27a4af43

Mertanibl TJIaBHBIX TOATPYIII

OO1as xapakTepucTUKa METaNIOB

23 nmo6ouHbIX moArpymnm (b-rpyrmm) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHX https://m.edso0.ru/610d743 1
3JIEMEHTOB
duznyecKrue 1 XMMHYECKHE CBOMCTBA

84 XpoMma M €ro COeIMHEHUM, X buGnnorexa LIOK

https://m.edsoo.ru/9911bef3

MIpUMEHEHNE

85 Baxwuelimme coeMHEHNs Maprasiia. bubmmoreka [JOK



https://m.edsoo.ru/7c3e49c0
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IlepmaHranar xamnus, ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c¢8

duznueckre 1 XUMUYECKHE CBOMICTBA

86 Jkelie3a U ero coenuHeHui. [lomyuenue bubmmorexa IOK
’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CILJIaBOB Kelie3a
duznyeckre 1 XUMHUUECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX bubmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
duznyeckre 1 XUMHUUECKHE CBOIICTBA
28 IIMHKA ¥ €r0 COCIUHCHUH, UX Bbu6nmuoreka [JOK
puMeHeHHe. [ MIpOKCOKOMITIIEKCHI https://m.edsoo.ru/b1{2beal
LIMHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertamisl TOOOYHBIX MTOATPYIIT
90 Pemenne 3amay pa3IMUHBIX THIIOB bubmorexa LIOK
A8t p https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATHU3ALIIS
Bbu6nmuoreka [JOK
91 M3y4YEHHOTO MaTepHalia 1o TeMe
" " https://m.edsoo.ru/e91fe975
MeTtamnsl
9 KonrponsHas pabora o Teme bubnuoreka [IOK
"MeTtamip" https://m.edsoo.ru/831f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOM bubanorexa HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumMnu B o0ecrieueHnu
94 YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAYYHBIX METOAX
HCCIIENOBAHHUS BEIECTB

https://m.edsoo.ru/080fe 10
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Hayunble mpuHIUIIBI OpraHu3alnuu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIeHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 OKpY>KaIOIIeH Cpelibl U ero 1 bubmorexa [TOK
Py o et https://m.edso0.ru/9f11bf51
MTOCJICICTBHS
97 XUMHUS U 310pOBbE YEIOBEKA. 1 bubanorexa HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumud nuiy. Poibs Xxumuu B | bubmuorexa [JOK
oOecIieueHny MUIIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u naproMepHbie ) bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENLCTBE. BakHelue
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIC 1 bubmmorexa [OK
p pyKH https://m.eds00.ru/61¢69003
Marepuabl
XuUMUA B CEIBCKOM XO35IUCTBE.
101 Opranunyeckue 1 MUHEPAJIbHbIE 1 bubmmorexa [OK
P P https://m.edsoo.ru/fd39587d
yA0OpeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
10 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaAHMS K MPEeAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPeIHEro 001Iero
o0pa3oBaHus

1

Brnanenue cucremoil XUMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAS 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXXIEHHOE COCTOSHHE aTromMa, HOH, MOJIEKYJa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATENILHOCTb, CTETIEeHb OKHCIICHHS,
XUMUYECKass CBS3b (G- U T-CBs3b, KpaTHBIC CBSI3M), THOpHUIW3AIUS
aTOMHBIX oOpOuTasedl, KpHCTaIM4ecKas pemeéTka, MOjb, MOJIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIPATHI, YTIEPOIHBII
cKesleT, (YHKIUOHAJbHAs TpyMma, paguKal, H30Mepbl, CTPYKTypHas
dopmyna, um3zomepus  (CTpyKTypHas, TreomeTrpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUN psA, TOMOJIOTH, YTJIEBOJOPOJIBI,
KHCIIOPOJI- U a30TCOJEpIKAIIUe COECTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BemecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJIIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHHT, THITHI
XMMHAYECKHX PpEeaKIuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHAOTEPMHUYECKHE, PEaKIIMM HMOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble M HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs JUCCOIMALUS, CTETIEHb AUCCOLMAINH, OKUCINTEID,
BOCCTQHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XHMHUYECKOM  peaKIuu,

XUMHUYECKOE PAaBHOBECHE)

TeOpI/II/I N 3aKOHBbI (TeOpI/IH XUMHUYECCKOI'O CTpOGHI/I}I OpI‘aHI/I‘IeCKI/IX
BemiecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTUYECKON MHCCOIMAINH,

[Tepuonnueckuit 3axkoH JI.M1. MenneneeBa, 3aKOH COXpaHEHHsI MAcCChI),

1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XMMHH, MHUPOBO33PEHUYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHYECKHUX SIBJICHHUH, COBPEMEHHBIE TPEJCTABICHUS O CTPOECHUU
BElIECTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HAaJMOJIEKYJIIPHOM YPOBHSX

13 MpeICTaBICHUS 0 MeXaHHU3Max XUMHYECKHX peaxkuui,

TCPMOAUHAMHUYCCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYUCHHUHU U
0e30ImacHOM HCIIOJIBb30BaHNU BaXKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCcCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIO0BCKAa

1.5

o0uiyie Hay4Hble NMPUHIUIBI XMMHUYECKOTO MPOM3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHaKa, MeTaHoja, IMepepadoTKH

HeTH)

CdopmupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapakTepHble TMPU3HAKM M  B3aMMOCBA3b HW3YYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aMMOCBSI3b XHMUYECKHUX 3HAHHUM C HOHATHAMH H MMpEaACTaBJICHUAMU
APYrux mnpeamMeToB IJIsd 0oJsiee OCO3HAHHOIO IMOHHMMAaHHSA U OOBSICHEHUS

CYILITHOCTH MaTepUaIbHOrO €MHCTBA MHUpA

ChopmMrpoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HaAaMMCHOBAaHUsA XHWMHYCCKHX COG,I[I/IHCHI/Iﬁ MCXKAYHApOOHOro COro3a
TGOpGTH‘IGCKOﬁ u HpHKHaI[HOﬁ XUMHUHU W TPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAINUXCA K H3YYCHHBIM KJIACCAM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XMUMUYECKYI0 CHMBOJHUKY JUIsl COCTaBICHHS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAEHHBIX

Y CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KIIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHs U

KPUTEPHU JUIs KIIAaCCU(PUKAIINN N3yYaeMbIX XUMUYECKHX O0BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU IS KIIACCU(PUKAIINN N3yYaeMbIX XUMUYECKHX 00BEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBY pEarupyrolyx BEIIECTB,
TerioBoMy  3(PQeKTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

CdhopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXJIEHHOM COCTOSHHHM) ¥ HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cucremsr . 1.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, P

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHH




ChopMupoBaHHOCTh yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHH IO

nepuojam U rpynmnam

ChopMUpPOBaHHOCTH YMEHHSI COCTAaBIIATH YPABHEHUS XHMHYECKUX

peaxkuuil 1 pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PeaKIHi

7.2

YpaBHEHUsI pEaKIUd pa3WYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peakluii HOHHOTO 0OMEHa, yUUThIBas yCIOBHS, PU KOTOPBIX

OTHU pC€aKU UAYyT 1O KOHIA

7.3

peakmuii THUAPOIHM3a, PEaKIMii KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aJTFOMUHMS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:

8.1

Ha KOHKDPETHBIX IpUMEpax XapakTep 3aBHUCHUMOCTH PEAKIMOHHOMN
CIOCOOHOCTH OpraHMYECKUX COCOUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3H), B3aUMHOIO BJIUSHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJaxX, a TaK’kKe OT 0OCOOCHHOCTEH peanu3alu pa3IndHbIX

MEXAaHU3MOB IIPOTEKAHMsSI peaKLuit

8.2

XapaKTCPHBIC XHUMHUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIIUCIMH YPAaBHEHUHM XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPH30BaTh COCTAB W BaKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAICKAIIUX K OMNPENEIEHHBIM KiaccaM |
rpynmnam coeMHeHul (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIBI, COJIH;
YIIIE€BOIOPOABI, TPOCThIE d(PUPBL, CIUPTHI, (DEHOIIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIOXHBIE 3(UPBI, KHUPHI, YTIEBOABI, AMHUHBI,

aAMUHOKUCIIOTBI, OETTKH)

10

ChopMupOBaHHOCTh yMEHHUS TPOBOAUTH PACUETHl MO XUMHUYECKUM
dopMynaM M ypaBHEHHMSIM XMMUYECKHX PEaKIHi C HCHOJIb30BAHUEM

(bU3UIECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CIIH OJIHO
U3 UCXOJIHBIX BEIECTB JITAaHO B BUJE PAcTBOpA C ONPEACIEHHON MacCOBOM

J0JIeH pacCTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM J10JIH, BBIXOa MPOIYKTA PEaKIIuU

10.3

TEIUIOBOTO AP eKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

0 HaXOXKJICHUIO XUMUYECKOU (POpMYIIBI BEIIecTBa




11

BianeHue cucremMol 3HaHUK O METOAAX HAYYHOIO IIO3HAHUs SIBICHUU
IIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHHUE IIPUMEHSITh
9TH 3HAHUS IPH JKCICPUMEHTAIBHOM MCCIEAOBAaHUU BEUICCTB W UL
OOBSICHEHUS] XUMHUYECKUX SBJICHMH, MMEIOLIMX MECTO B IPHUPOJE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOI\/'I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATh (MCIOJB30BaTh) 3HAHUS O
COCTaB€ U CBOWMCTBAaX BEIIECTB Ul OJKCIIEPUMEHTAIIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUSA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CHUCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUI, MMEIOIMX €CTECTBEHHOHAYYHYIO MPUPOAY; IS TPUHATHS

IPaMOTHBIX PELICHUH MPOOIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUH
OKCHEPUMEHT (TOJIyYeHHEe W H3Y4YCHHE CBOMCTB HEOPraHWUYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUYECTBCHHBIC pPEaKIMU YIJIEBOJIOPOJIOB
Pa3IMYHBIX KIJIACCOB M KHUCIOPOACOCPKAIIUX OPTaHUYECKUX BEIIECTB,
pelnieHue AKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHEM IPAaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BeImeCTBaMH W J1abOpaTOpHBIM
obopyoBaHueM; (HOpPMyYITHPOBATH IENIM UCCIICIOBAHUS; TIPEICTABISTH B
paznuuHOi  (opme pe3ynabTaThl OKCIEPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOMCK
XUMHYECKON MH(OPMAILIUK B PA3IUYHBIX HCTOYHHUKAX (Hay4yHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeACTBa MacCOBOW MH(OpMaIuu, ceTh IHTepHeT 1
IpyrHe), KPUTHYECKH aHAIM3UPOBATh XHMMHUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C ITOCTaBICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OE€30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJCTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBUSI HA  JKHUBbIE  OpPraHU3MBbI
OIpeNIeNIEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaeinbHOI
JOMyCTUMOW KOHIICHTpAIlUK, W TOACHATH HAa MPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEIHOTO BO3JECHCTBUS HA OpraHU3M

YECJIOBCKa




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHUs aToMma. Pacnpenenenue
AJNIEKTPOHOB MO JHEpreTHueckuM ypoBHAM. Kilaccupukanus XuMUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTETUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. ODIIEKTPOHHAS

KoH(uUrypaius aroma. BajieHTHbIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux odsemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU I10
NepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DneKTpooTpULIaTENBHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbl xuMudeckoli CBs3M (KOBaJIeHTHAs, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYIIIpHBIC B3auMOIeicTBU. BemecTra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KpHUCTaUNIMYECKUX

peiméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

1.5

XuMuueckas peaxkuus. Knaccudukamms XUMHUYECKUX peakuuii B

HEOPraHUYECKON ¥ OPraHu4eCKOl XMMHH. 3aKOH COXPAaHEHMsI MacChl BELLIECTB

1.6

CKOpOCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.7

TemnnoBbie 3¢ HeKTh XUMUYECKUX peakiuil. TepMoXuMHUUYecKie ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHUYeckoe paBHOBecue. DakTopbl, BIMIOIINE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponutuueckas auccoruanus. CuibHble M crnabbie snekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCNas, HeWTpanpHas, IienoyHas. CreneHb

nucconuanuy. Peaknuu HOHHOr0 0OMeHa

1.10

IMaaponus coneit. MornHoe npousBeaeHue Boasl. Bomoponuerii nmokazatens (pH)

pacTBopa

CrniocoObI BbIpaskeHUsI KOHIIEHTPALMK PAaCTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAas KOHUEHTpanus. HachlllleHHble W HEHACBIIICHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkmuu. HOBQI[GHI/IG BCIICCTB B Cpclaax C

pa3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOro OanaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coequHeHnii. HomMeHkaTypa HeopraHu4eckux

BEILIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPHUM, Kalud, KaJbIui,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITOCOOBI IMOJIyYCHHA MCTAJIJIOB

23

XVWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COeAMHEHUW  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUM )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, ITPUHAIJICIKAIINX K Pa3JIMYHBIM

Kj1accaM

2.5

##HPartH## nenTHUKaLUs HEOPTaHUUECKUX coelMHeHN. KauecTBeHHbBIE

pPCaKkuu Ha HCOPTraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHWYCCKOI'O CTPOCHUMA OpPraHu4CCKUux
coequHeHnit A.M. BytiepoBa. YTiepoaHbIil CKEJIET OPraHMYECKOW MOJIEKYJIbI.
KpaTtHOCTh XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneii aToMOB yriiepojia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO

cTpoeHus Moseky. ['omonoru. I'omonornueckuii psaa. MizoMepus u n3oMepsl

3.2

[lonsatue o  ¢ysxouoHanesHOW  rpynme.  OpueHTanmoHHbIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccu(ukanuum oOpraHuueckux BemecTB. HomenkiaTtypa
OpPraHMYECKHUX COEIMHEHUHN (CHUCTeMaThyecKas) W TpUBHUAJIbHBIE Ha3BaHUS

BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHMYCCKUX BEIICCTB

3.4

CBoOOAHOpa UKAIBHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHe O

Hykieoduie u snekrpodune. [Ipapmio MapkoBaukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, H3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxmoankanel. Cneun¢puka CBONCTB IMKJIOATKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHEeHNs U PaJUKaTIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XMMHYECKUE CBOMCTBA: peaklUU MPHUCOEIUHEHHs (TaJOreHUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomblieHHble M J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XMMHUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHMs U noiaumepuszanuu. Ilomyuenue




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJOTeHUPOBAHUE,
THJIPUPOBAHUE, THApATalus, THAPOraJIOTCHUPOBAHUE) KaK CIIOCO0 IMOIydeHUs
MIOJIMMEPOB M JIPYIUX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTHJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JUIS CBaApKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTHUJICHa

3.9

Apenbl. XWMHYECKHME CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TNPHUCOSAWHEHHs (TMIpPUPOBaHUE, TajJoreHupoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydyenue Oenzoua.
OcoOCHHOCTH XWUMHUYECKHX CBOWMCTB cTHposa. [lommmepusaius cTupoa.

CriocoOsl MosTy4eHUs U IPUMEHEHUE apOMaTHYECKUX YTJIEBOAOPOIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJIU4UA
THAPOKCOTPYIIBI, C  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOyYCHHUS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHus.
[lonyuyenne »5TaHONa: peakuuss OpOXKEHHS TUIIOKO3bl, TUApATallus STUJICHA.
DOTUIEHIJINKOIb U TIMLUEPUH KaK MPEeICTaBUTENH NMPEAETbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®denon. XuMHUYECKHe CBOWCTBa (heHONa (peakid C HATpUeM, THAPOKCHIOM

HaTpusi, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA IPENEIbHBIX alIbAECTUAOB: THIPUPOBAHMUE;
KayeCTBEHHbIC PEaKUUU Ha KapOOHMJIIBHYIO TpymIy (peakuus «cepeOpsHOro
3epkaia», B3aumoaeicTeue ¢ ruapokcuaoMm menu (II). [Momyuenue npeaenbHBIX
aNbJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aueTuieHa. AIIeTOH Kak

npeaACTaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKknu OKUCIICHUA all€TOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBONCTB MypaBbUHOW KUCIIOTHI.
HonyquI/Ie HpelleJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIKaHOB, AJKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. Bhicine mpenenbHbe U

HCIIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnsie 3hupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparuMocTh peakiuu >Tepuduranuu. [IpuMeHeHHe CIOXKHBIX A(PHUPOB B
NUIIEBOM M map(roMepHON HPOMBIINIICHHOCTU. JKUpPBI Kak CIOKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIIPUPOBAaHUE, OKUCICHUE. [HMApONH3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap60HOBI>IX KHCIIOT

3.15

XWMHYECKHUE CBOMCTBA [IJIIOKO3Bl: pEAaKUUU C Y4YaCTUEM CIMPTOBBIX H




aJIBJICTUIHOM TPYNI M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAQUYE€HHE B JKU3HEACATEIBHOCTH OpranusMa. Jucaxapuabl: caxapo3a, MajbTo3a.
BoccranaBnmuBaromue ¥ HEBOCCTaHaBIMBAKOLME Jaucaxapuabl. ['uaponus
nucaxapunioB. llonmmcaxapuasl: Kpaxman, MIMKOreH. CTpoeHHne MaKpOMOJIEKYJI
Kpaxmayia, TIJIMKOr€Ha M LeUIoiI03bl. DU3MYecKhe CBOMCTBA Kpaxmana |
LEJUTI003bl. XMMHUYECKHE CBOWCTBA KpaxMmala: THUIpOJIU3, KadeCTBEHHas
peakuus ¢ MOJ0M. XMMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: TMAPOJIU3, MOJTyYEHUE
a¢upoB 1eTONO3bl.  [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHUE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHHs. AHUIUMH KakK [pEeACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lomyyeHue aMMHOB QJIKWJIMPOBAHHEM aMMHaka U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJTICBOAOPOOOB

3.17

AMMHOKHCIOTBI U O€lKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHMYeCKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasyromue Oenku. XUMHUYEeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JECHATYypalus, KaueCTBEHHBIC (LIBETHBIC) PEaKIHH

Ha OenKun

3.18

CrpoeHue M CTpyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHus: MouieKyJd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYIISIPHBIX
COEMHEHMI: peakIy MOoJUMepU3ali U HoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HPar#H# nenTnukanus opraHmuecKux coeuHeHui. Pemenune

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MEXKYy KJIaCCAMU OPraHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOM xu3HU. [IpaBmma OezomacHOW paboOThI C E€IKUMH,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMU OBITOBOM XUMHU

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJILCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI W SHEPreTUKa: NMPUPOIHBIN W TOMYTHBIA HEePTIHON
ra3pl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HedTH U e€ mepepadboTka (MPUPOIHBIC

HCTOYHUKHU YTIEBOJOPOIOB)

4.3

XUMHUS U DKOJOTHS. XUMHUYECKOE 3arpsi3HEHHE OKpPY)KaIoLIeH cpelasl M ero
nocaenctBus. Oxpana rugpocdepsl, TOUYBBI, aTMOochepsl, (GIopsl U GayHbl OT
XMMHUYECKOTO 3arps3HeHHs. [IpobiemMa OTXOJOB M TOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHCPTHUU

44

O6H_II/IC IpeACTAaBICHUA O IMPOMBIINIJICHHBIX croco0ax IMOJIYUYCHUS XHUMHNYCCKHUX




BEIIeCTB (Ha TpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 UM CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinieHHas  opranuudeckas  xumusa.  CpIpb€ I OpraHUYECKOH

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE WM 00BbEMY OJTHOTO U3 YYACTBYIONINX B PEAKIIUU

BCIICCTB

52

#H#HPar#t#PacuéTel TemoBoro 3pQexTa peakuuu

53

#H#HPar#Ht#PacuéTel 00BEMHBIX OTHOLICHHUN T'a30B MPU XUMHUYECKUX PEAKIIHAX

54

HH#HPar#Ht#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) POTYKTOB

peaKIu, €ClIi OJHO U3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )

5.5

HH#HPar#Ht#Pacu€Tel MaccOBOM MM 0OBEMHOM JTOJTM BBIXO/A IPOAYKTA PEAKIIH

OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTA PEAKIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPa C OMPEACIEHHON MacCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MAcCOBasi AOJISD), «MOJISIpHAs

KOHIICHTPALIUS», «PACTBOPUMOCTH)

5.8

###Par###Haxoxienne MoJIeKyIsIpHOU (POPMYIIBI OPraHMIECKOTO BEIIECTBA 110
€ro INIOTHOCTH MU MAaCCOBBIM AO0JIAM 3JIEMCHTOB, BXOOAIIIUX B €I'0 COCTAaB, UJIN I10

IIPOJYKTaM CTOPAHMS




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

* Xumus; 10 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O61ecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO

((HpOCBCHlCHI/IC»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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